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Radio station-on wheels, This
complete Signal Corps mobile
unit is capable ‘of amazing
performance at high speed.

—0n Every Front
with the U. S. Army Signal Corps

In this lightning war of machines and electricity, radio and
communications equipment are playing their most important
role. Theirs is the responsibility of getting orders “‘through”
. . . of guiding, directing, coordinating every movement of fight-
ing men and machines.

Thanks to the foresight of Signal Corps engineers this equip-
ment is second to none in dependability and service . . . another
example of the American resourcefulness that makes our Army
the best in the world.

Belden wire—millions of feet of it—is needed in building this
type of equipment. By conserving old wires to keep peacetime serv-
ices in operation, radio servicemen are releasing the facilities and
vital raw materials required to maintain war production schedules.

Belden Manufacturing Co., 4681 W. Van Buren St., Chicago, IlL.

Belden

WIRE FOR RADIO AND COMMUNICATIONS EQUIPMENT

Belden wires see front line service with

the Walkie -Talkies.

| et S L SaN = .

Wire failures can’t happen here. Signal Corps
Scout Car with compl radio i €.
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You Build These
and Many Other
Radio Circuits With
6 Big Kits | Supply!

Bulld thls SUPER-
HETERODYNE CIiR-~
CUIT contalninE A pre-
selector, osclllator-mixer-fArst
detcetor, 1. . stage, digde-d%™
tector-a.v.c. Atage and audio stafe,
It will bring In local and distant stations. Get the thrill of
tearning at home eveningS aond in a8pare time while You
put the set through fascinating tests!

You make this MEASUR-
ING INSTRUMENT your-
sell early In the Course. Use-
7 tul for practical Radlo work
on necighborhood Radios to
plek up EXTRA spare time
money. It 18 a vacuum tube
voltmeter and _multimeter,
measures A. C., D. C. and R.
. volta, D. C. cuffents. Re-
gistance. Recelver Qutput.

Bullding this A. M. SIGNAL-
GENERATOR wlll give you
valuable experience. Provides
amplltude-modulated signals tor
test and experimental purposes.

5600 BEFORE GRADUATING, KITS HELPED
r j “From your Experimenta! Xita I learned how

electricity worked, how to connect the three
. 8tages of 4 Radlo together, also the practical
, basis for the operation of diffcrent parts of a
‘| get. 1 made about $600 or $700 before I grad-
| uated.”"—8. G. PIERSON, Box 71. Dry
Creek. W. Va.

FREE TRIAL LESSON

1 will send you FREE a Sample lesson. "'Getting Ac-
quainted with Recelver Servieing,” to show you how
ractical it 18 to train for a good pay Radio Job at home
n Bpare time. It's o valuable lesson. Study It—keep it—
without any obligation whatsocver. Tells how Super-
heterodyne Recelvers work-—why Radio Tubes fail—how
to fix Eleetrodynamic Loudspeakers and Outbut Trans-
formers—how Gang Tuning Condénsers work. Gives
bints on 1. F. Transformer Repair—how to locate de-
fective soldered Joints—Antenna, Oscillator Coll facta—
Recelver Servicing Technlque—dozens of other hints.
facta, explanations. Illustrated with 31 photos. sketches.
drawlngs. Get your copy At oncc—mall the coupon NOW!

TRAINING MEN FOR VITAL RADIO JOBS

November, 1942
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These Men Have
SPARE TIME BUS\NESSES

'é'lo & ‘;;‘5‘% Kalamo
JERRY.
By the time you've conducted 60 sets of Ex- rado.
periments with o Parts I supn!iy—have enare
made hundreds of measurements and adjust. work o MY ST SMy g,
- b & serviee s homc. I 835 Oltefs,
menta—you'll have val trom o bie 0 S35 5 Peaker o
usble PRACTICAL ex- A operating path. 1 was 3 en. Fnd no M0k bagige o YSlem o
periencel het about |m? Radlos 3\}{;0“‘:'“(:;;5!1}(/\“- :’;‘_:“m.-.“m: " for -\'Ou:"a,n"""’. wone, 2haut
¢ servIENG Tgop WM. <= lEYy Mmon Urse : it
oning Y‘uﬁa:'zli‘!-,. Hopkins. Mlon R Touton, "i."“'-"w‘:"f#i;' 10
r, No. b . N g

| WILL TRAIN YOU TO START

A SPARE TIME OR FULL TIME

DIO SERVICE BUSINESS

WITHOU

/7 e
Oge

CAPITAL

-1 repaired KOS
my tenth (o0 %0 mucnh de S600 in & ¥

N o
7 Irteq
o work. and ’“:.lsn h Radig i

e N 1h,
1me Radl car. seta © A
ST am dolnE EOCTE ouna $500 8.7 e N, Sater Y b the gguiien
1 am aversRin® B enn so muChoh L Ty for_a gl a0t

ose CXLEN en Ut mrc]lguf!: WASH- he 1o "M% to gy o e pad
dliTerence rtably.” —IUE-C oana. own o N ng o, e
and living .mcrmn‘:hcm'- azleton. '8 Ie Fr;;;'m""h.'- N Radlg, PRler ho
and 97 New T Ave, TARARLES " pov Jave

con, "

The man ahove are just » few of many 1 have irnined, at hime in  OF are alarting their own #hobs, nnd #rc making $36.

4 ey 3 iy k o " . 340, 350 & woek!
u‘::’:: :-n:.'.e."‘i?t:.:[ﬂ ?enlnq.obrqhnm :i 1?“3{-“"’ ll;"ownu.lnt Otherr (ake good-poy jobn with Broadeasting Sintians. Iundreds
nre holdin, a5 '}: fadio Ducinerece. llundred= myre of my men  ore nre needed for Government johs an ivilian Radio Otwrator
Techns I-K::?om -'m nnDuh_nll); every bnu;;:h r;! ﬁm’m. 0% Radid  Teahnicians. HRadio Mpbulgettrers, rushing to i Gm:‘r":'nm';é
Method'™ of tratmime o poon L there men SHOW that my “50-80  arders. need trained men. Aviation, Palice, Commerainl Ragi s
Chrueh Keom et o R e st e et et & Kotdirenler i o ATt e it R Thand e e
2 i by < EW joba Televinion. Frequeney Maoduylni " i
You meed to muke more mones in the fnet-growing Radio industry?  velonmenta will open up nfter | he wari T oer e 1o s fiadio de-

Train At Home This Practical Way— coesrenibeaam REe
‘Learn It, Do It, Prove It

My Course in NOT just ~book tralning"™! No indeed] You cet Prac-
tieal expetience with Radin parts and tert eQuihment right through
%

Extra Pay in Army, Navy, Too

Men likely to go inte military service, aok-
_ ) diers, maitara. mariner. ehould anail the
& Coupen nowl Learning Radin helps men
AT cct cxtin tank. catrn prestise. more intre

enting duties, MUCH HIGHER PAY. Alse
PrePaten for gcod Radio lobs after rervice endn. ilundreds of
service men now enrolled.

he Course. Firat, vou LEARN the fundamental facts nbout Radio
parts nd cirruits from my illusiraied Lersons prepared enpe’eti:ﬂy
for home WRadio study. Next, you DO what vou have learned by
buildine Rtadio Cireuita like those illuntrated at lelr from 6 bit kite
1 rendl DOING with yout own honds nnd BEEING with your awn
:y'm )r::lkle:‘ ym; rtmck:!\b(‘r what you learn. Finally. you PROVE
y rn by makinz measurements with y i
0 the Circuits you have huflts s

Beginners Quickly Learn to Earn
35, 510 a Week Extra in Spare Time

1f the 1obs teld by the men abovt sound good lo yau, mail

Coupon for 8 FREE |esson from my Rodio Courme. Sae for youu:;.e[

how my “50-50 Method™ has trained thousands for beticr intme—

hoW it can train YOU nt home in apnre tine, Many N. R, J. studenta  MAIL THE COUTO
make $5. 810 & week extra fixing Hadine in rpare fime while atil]  at the Init and my =
learning L send EXTRA MONLY JOB SUEETS Tt tell haw  WARDS i¥ RADIO

START AT ONCE—Investigate Radio’s Rich
Rewards!

1'Il rend yauw the FRER Lersan deseribed
ble, G4-pace fllusirated book, RICH RE-
. No oblizatinn. They're sacked with fucte
ahout Droadeasting, Radio Srervicing, l.':in!luln(r:tuylnz. Sllux_;( ’;1“1:
With thin Trinl_Lesson I'll rend my Harbor Kadio. Government. Aviation. lolice, Lommereinl a
WARDS'IN READIO! Tt deveriben the many fnscomine bor Raus,  Jelevinion. Loudrbenker Sysicme.
offers: explains haw N, R. 1. tenches you. You'|| ree wha my Lessons  They're crammed with nhotos of Ragie Technicians an Oncrators
offer & qulck way o more pay. And even if you pcver zo any At work. ¥ou'll see snapshots nnd jettera from men 1 tenined, #0 you
farther, thix Trinl Lenson Ia warth having, 1 xill send §6 10 yon wieh,  ton kpow what No o 0. dyd for other (ellows. Vieturon of K. & L
@ut obligation. MAIL TRE COUI'ONI teachers, complete description nl my Cuurse and "'50-50 Method
—Eixperimental Kite—Extrn  Money Job  Sheete—Conrultnation
ACT NOW! More Technicians are Making fervirc—Graduste Service and Disloma. You'll sco what Rndia

fors YOU, And you'll have my FREE lessan te keep. No salernman
530, 340, 550 a Week Than Ever Before S el Moil thy Coupan KOW—ret riarted todny on the road 1>
Right now, prabably in your own neichhor

e ot ; blexer sl 3" €7 BMITH,
rpare and full time Radio Technician, Many Fndio 1echniclans are  1titate, Bopt. SR Waths
steopine into GOOD EPARE TIME ard FULL G Iogant are  jitute, Dept. IMR. Waih

J. E. SMITH, President, Dept. 2MR
National Radic Institute, Washington, D. C.

Without obligating me, mail your Sample Lesson and 64-page
book FREE. [ am particularly interested in the branch of
Radio checked below. (No salesman will eall. Write plalnty,}

O Radlo Service Business of My Ownp Avintlon Radlo

O Service Techanlclan for Radlo Stores 0 Onerating Braadcasting Stations
nnd Factorics Army, Navy dlo Jobs

0 Spare Time Radln Servicing £ Onerating lollee Radio Statlans

1 Auto Radio Techniclan O Oberating Ship and Harbor Radlo

[ )
[}
)
[}
(]
|
[ ]
|
: (If you have not) deeided which branch you prefer—mail coupon fer facts to
[ ]
[ ]
1

help you decide.

Name. ....,..
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GAINST fog and murk and the black
A of night, even the keen vision of the
air-pilot is not enough to bring 2 bomber
safely home or spot a midnight enemy
raider. To the aid of the human eye in
such cases must be brought the miracles
of science, not in the form of lighting
devices but of sound that quite literally
sees. The modest little vacuum tube holds
the magic power to guide a transport
plane down an invisible beam to safe
landing. With sensitive listening devices
now in use, man locates enemy aircraft
while still miles away, and guides aloft
interceptors to stop them short of their
goal. When such trust is imposed upon
the goods we make, there is room for
only one standard of quality. That
standard, very simply, is the highest
anywhere known.

SYI.VANIA ELECTRIC PRODUCTS INC.

Emporium, Pa.
Formerly Hygrade Sylvania Corporation

Established 1901 . . . Makers of Incandescent Lamps, Fluorescent Lamps, Fixtures and Accessories, Radio Trubes and Electronic Devices

e = - - - T c ——— —

RADIO ON TWO FRONTS — Ever a source of home entertainment,
radio is now—in wartime-—a vital necessity at home and in battle. Thus a
heavy responsibility fests upon radio tube manufacrurers. Not only must
present home equipment be kept serviceable for the duration, but the
insaziable demands of the battle lines must be met and met promptly.
Tube-making is 2 job upon which Sylvania has lavished its extensive
resources and full energies since radio came out of the “crystal” stage.
America can count on Sylvania's superlative Jine of radio tubes—paced by
the incomparably rugged “Lock-In"—to measure up to their important
assignment.

b

November, 1942
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The best equipped of any fighting foree! l_'
The U. S. Army Signal Corps are world

leaders in Military Communications

Their equipment must be the finest
o that electronic research coupled
with American engineering ingenu-
ity can produce. The Hallicrafters are greatly honored to
have a part in producing this shortwave radio communica-

tions equipment. The ability of Hallicrafters workers to pro-

duce these vital units on schedule is typical of America’s

“We Must Win”’ spirit...the unbeatable spirit of free people.

she hallicrafters co.

CHICAGO, U.5.A.
WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORTWAVE RADIO COMMUNICATIONS EQUIPMENT
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Defense.

' /’ Modern warfare is conducted by radio! . . . with com-
L/, ‘ munications equipment designed to withstand every

climatic condition and give instantancous performance
no matter what the opcration condition may be. These

intricate designs in communications units are products

of electronic research and developments which will make

possible new and vastly superior communications equip-

ment for peacetime purposes.

the hallicrafters co.

CHICAGO, U.S. A

WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORTWAVE RADIO COMMUNICATIONS EQUIPMENT

www.americanradiohistorv.com
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AMONG THE ITEMS
KELLOGG SUPPLIES 10
THE ARMED FORCES

Field Telephone Sets
Field Telegraph Sets
Fire Reporting Switchbo
Telephones of Various Types
Hand Microphones
Palm Microphones
Throat Microphones
Jack and Control Boxes
Telephone Cords
s and Plugs .
J,:\cr:;tion Radio Access.on-es
Many Other Communication
Parts and Products

ards

KELLOGG

BRVE

of the
FIGHTING
FORCES

Men handling the communication
equipment — the “nerves” of our
Armed Forces — are vital factors in
the success of this Nation’s actions on
land, in the air, at sea.

When Victory depends on accurate
information from each of scores of
widely-scattered observation posts . ..
when it depends on relaying orders to
dozens of fighting units . . . com-
munications dare not fail.

This places a great responsibility on
the equipment involved — a re-
sponsibility shared by Kellogg.

As a leading manufacturer of de-

Phatos by U.S. Army Sigaal Corps

pendable communication equipment
for independent telephone companies
as well as for many great industrial
fields, Kellogg has a reputation for
setting the standards for quality of
transmission and reception, for sound
engineering and precision manufac-
ture. Thus, the problems involved in
producing to the high standards es-
tablished by the Armed Forces were
easily solved at Kellogg. It is not sue-
prising, therefore, to find Kellogg in-
struments and parts like those shown
above, in active service on every fight-
ing front.

KELLOGG SWITCHBOARD & SUPPLY CO.

6676 So. Cicero Ave., Chicago, Ill.

WHERE ENGINEERING AND RESEARCH BUILD

FOR WAR AND PEACE
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JYTRON is still managing

to keep its head "above water."
As you know, electronic tubes for
this ""radio war" are demanded by
the armed forces in quantities
which tax to the utmost all avail-
able productive facilities.

HYTRON has been called upon to do a job which has no
end. The challenge has been met by expansion, emphasis
upon types Hytron is best fitted to make, long-range pro-
duction planning,—but, primarily, by not taking on more
work than can be successfully handled. In this way, assur-
ance can be given to all customers that their tubes will be

TaaoCmaRg nEE.

delivered on time.

EXPANSION—Cooperating fully with the
Army and the Navy, Hytron is now realizing
a plan of expansion to quadruple its size. New
high-speed equipment, newly-recruited operators
are being correlated by Hytron engineers into a
production team at the Newburyport, Mass.,
plant, even as ever-increasing quantities of tubes
are rolling off production lines at the Salem plant.

PRODUCTION PLANNING— Far-sighted

planning which devotes Herculean efforts to the
material procurement obstacle, and to concentra-
tion upon fewer, similar types, keep production
lines running smoothly, constantly, with the
least possible time-wasting changeovers.

SELECTION OF TYPES— By sticking to its
last, by concentrating upon special purpose tubes
which for it are “naturals,” Hytron is making a
maximum contribution toward winning this war.
All of the long years of experience in engineer-
ing specialized tubes are now at the service of
the armed forces and their equipment suppliers.

HOW YOU CAN HELP—By placing your

orders well in advance, by ordering now the
tubes you will need this winter, next year, you
can help Hytron to fit your tube needs into its
production plan—can assure yourself that you
will receive your tubes on schedule.

HYTRON CORP., salem and Newburyport, Mass.

. Manujacturers af Radio Tubes Siace 1921 .

November, 1942
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ereerronices “MOBILE LAB”

Solves Field Problems on Their Home Grounds

Laboratory research ... skilled engineering . . . exhaustive
testing ... precision craftsmanship... mean a lot! Buf they
aren’t enough. ELECTRONIC MUST BE ABSOLUTELY SURE!

That’s why we send engineers into the field, fully
equipped, to study the performance of Electronic Vibrator

Type Power Supplies under actual combat conditions.

The U. S. Signal Corps picture above was taken in the
field, on one of the many assignments which keep Elec-
tronic’s Mobile Laboratory rolling. Tough engineering begets
tough products and you won’t find “softies” in American tanks!

You will also find Electronic Power Supplies on planes,
P-T boats, walkie-talkies, peeps, jeeps, half-tracks, mo-
bile amplifiers, and other military equipment.

nterior Mobile Labo- -
ratory. Fully equipped
for the testing and
design of electrical
equipment in the fiald,

For Tank Transnitter-Recaiver >
Operation.Dualinput, 12 or 24
Yolts; Continuous Output, 500
Voits at 200 Ma.; Intermittent
Output, 500 Volts at 400 Ma.;
Efficiency, 55% to 0% Reg-
vlation, 1395 on 24 Volts; 22%
on 12 Volts; Output Ripple, Less
than Y2 of 1%; Width, 84";
Length, 13133"; Height, 9'A"
{including Shock Mounting As-
sembly).

7720704, - ABORATORIES,

www americanradiohistorv com

Power Supply using rechargeable
non-spill storags battery for oper.
ation of “walkie-Talkie"” radio
equipment. Input Voltage, 4 Volts;
Output, Numerous voltages sup-
plying filament and piate require-
ments of equipment. Width, 3/2";
Length, §/27; Height, 4%4”.

INC.

= F=

"INDIANAPOLIS
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46 YEARS AS MANUFACTURERS OF TELEPHONE EQUIPMENT
22 YEARS AS MANUFACTURERS OF RADIO COMPONENTS

Serving a greater field than ever before with the same high quality workmanship and serv-
ice that our old customers have been accustomed to for many years.

Now offering a greater line of products than ever before.
® VARIABLE RESISTORS—Carbon and Wire- ® JACKS

® ;s\l/‘FI'dCHES S t d in Combinati e RWITOHIES
D SW —Separate and in Combination
with Variable Resistors ® PUSH SWITCHES ‘
® PLUGS ® TELEPHONE RINGERS AND GENERATORS

In addition we are manufacturing several telephone and radio components and assem-
blies for special Governmient applications.

We earnestly solicit your inquiries.

CHICAGO TELEPHONE SUPPLY CO.
ELKHART, INDIANA

Branch Office 401 N. Broad St.
Philadelphia, Pennsylvania

November, 1942 11
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U. §. NAYY OFFICIAL PHOTO
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; '. P ;’ .
%\ * A man talks

| into a microphone

And somewhere . . . a pilot gets set to meet a foe he can't see . . . a tank
rumbles into action . . . Navy guns begin to thunder. Coordination of forces,
that is just one of the functions of radic communication in this war.

E Today, Jefferson-Travis is working 100% on the production of radic com-
i munication equipment for the armed forces of the United Nations. And our
entire Organization is dedicated to all-out production until Victory is won.

JEFFERSON-TRAVIS RADIO MFG. CORP.

A{anajactuuu oﬁ ﬁitctaé!, Marine and Mobile Radio Communication fgu:}pmont

NEW YORK, N. Y. . WASHINGTON, D. C.

" . o~
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YTAH PARTS . RECOGNIZED

for

Again Utah Carter parts are proving their dependa-
bility. In scores of different products they are meeting
innumerable requirements—in all branches of the Serv-
ices—Signal Corps, Army, Navy, Air Corps and im-
portant civilian communications. Because dependable
performance is assured at every Utah point, the proper
functioning of the entire unit is protected.

UTAH'S RESISTORS have a minimum of two separately

. fired coats of vitreous enamel, forming a hard
glassy surface. Resistors are available from
5—200 watts, either as fixed, tapped or

UTAH JACKS owe their popularity to their compact size
and high quality. The unique and patented design of the “Imp"
Jack makes it the smallest jack to fit standard
phone plugs. Long and Short Frame types also
to meet standard plugs. Special Jacks to meet
Signal Corps and Navy specifications. '

meﬂw

UTAH SWITCHES zare made to meet the cir-
cuit and space requirements you need. Avazilable
in the Long and Short Frame and "“Imp" types.
Small and compact, they are built to take minimum
panel size.

UTAH PHONE PLUGS are designed to meet your needs—
whether it's application, size or type.
Two and three conductor types, they are
compact, sturdy and dependable, and fit
standard phone jacks. Utah is manufacturing
Army Signal Corps type PL-55 plug.

UTAH TRANSFORMERS are fully guaranteed. Absolute
insulation preveats them from breaking down even under
extreme atmospheric conditions. The complete line 2
permits Utah transformers to meet your requirements ] i
in choke, input, output and smaller capacity trans- | 1
formers.

Utah also manufactures Wirewound Controls, Speakers and
Vibrators. Write for full details today.

UTAH RADIO PRODUCTS COMPANY

824 Orleans Street Chicago, Hlinols

Canadian Office: 560 King Street, W., Toronto. In Argentina: Ucoa
gmﬂo Products Company, SRL, Buenos Aires. Cable Address: UTARADIO,
cago.

™

SPEAKERS |

VIBRATORS « TRANSFORMERS + UTAH-CARTER PARTS J
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to the designers of SIGNAL CORPS EQUIPMENT

MAIL THIS COUPON FOR LENZ CATALOG

AND TECHNICAL

November,

1942

Many a great military campaign has
failed because its communications sys
tem has broken down. Those who have
any knowledge of the U. S. Signal
Corps and the spirit that pervades its
ranks know that this will not happen
in the U. S. Army.

It is the proud privilege of the Lenz
Electric Mig. Co. to furnish many
thousands of feet of wires, cables and

www americanradiohistorv.com

cords, especially engineered for elec-
tronic and wire communications equip-
ment used by the Signal Corps.

The specialized experience and the
facilities of the Lenz organization are
at your disposal for the solution of
your wire problems. Call in a Lenz
Wire and Cable technician — with no
obligation. And mail the coupon for a
Lenz cafalog.

ELECTRICAL CORDS, WIRES & CABLES

LENZ ELECTRIC MFG. CO.

1751 N. Western Avenue, Chicago, Iil.
IN BUSINESS SINCE

1904

Lenz Electric Mfg. Co., 1751 N. Western Ave., Chilcago.
Please send me Lenz catalog.

INFORMATION NGO 1+ oo, -

11\_I|Ia°||Nl'his Coupon for LENZ CATALOG and TECHNICAL INFORMA.
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WRITE FOR-YOUR COPRY TODAY!

JUST OUT!

Design, engineering and catalog
data on the nation’s most com-
plete line of quality relays and
timers including many types for
war requirements.

® Far more than a catalog, the new book that should prove helpful to de-
Dunco Relay-Timer Book is a complete signers, engineers, purchasing agents,
guide torelay selection and usage. Fully production executives and mainten-
revised, greatly enlarged, profusely ance men alike.

illustrated, replete with detailed speci- Write for your copy today—or as
fications and engineering information, many copies as may be required to
and prepared with a particular eye to equip your organization. Please men-
= war equipment requirements, it is a tion company connection.

STRUTHERS DUNN, INC., 1300 CHERRY STREET, PHILADELPHIA, PA.
18 RAPIO NEWS
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A typical respome turve of &

Carbon-type Speech Microphone

saver srcosens 0o 4750 srrow 1 voLT run vreE e 10 cus

=

ignol Corpt.

about Shure Microphones
\\ Write for Catalog 134X

SHURE BROTHERS 225WestHuron St ,Chicago

Designers and Manufacturers of Microphones and Acoustic Devices

In the midst of roaring guns and rumbling tank treads . . .
of zooming plane motors and bursting shells . . . the fate of 2
battle may be determined by the clear knife-like reproduction
of the voice in a Microphone. These Speech Microphones are
the heart of the communication systems. They must be rugged
in design and reproduce the voice withmaximum intelligibility.

The majority of plane and tank noises in the midst of battle,
occur in the low frequency range mostly below 1,000 cycles
per second. However, 859, of the intelligibility of speech is
carried by the frequencies above 1,000 cycles. By scientifi-
cally attenuating the low frequencies and accentuating the
high frequencies in the Microphone, the voice can be repro-
duced louder and clearer. In addition, a specially designed
mouthpiece tends to avoid the entrance of undesired sounds.
Thus the transmitter is modulated by the sounds which most
contribute to the transmission of intelligibility. This in-
creases the carrying power of specch.

—~And when the switch is pressed, the Microphone must
work. Shure Microphones will work because they have sur-

vived tests in engineering and production which are more
destructive than conditions they will meet in service.

This is how a Communications Microphone is designed to
function in the din of battle . . . a battle in which Engineering

plays a decisive role and Shure Brothers are proud of their
contribution in serving the Signal Corps.

For further information

'£ Rt MICROPHORES

-
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Lives—Victories—depend on the proper performance of the radio
equipment which is the voice and ears of our fighting forces.
Army and Navy technicians depend on the same accuracy. de-
pendability and ease of operation which have made the name
- Supreme famous for over 14 years. Supreme Radio Testing Instru-
ments keep communications open.

Combination Tube
and Set Testers Large photo, Official relcase by U. S. Anny and Navy.
Insct photo, Courtesy U. S, Army Signal Corps.

SUPREME

SUPREME INSTRUMENTS CORP.
GREENWOOD, MISSISSIPPI, U.S. A.

Multimeters. Cathode Ra
y Signal
Electronle Voltmelers Osciliographs . Generators
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Electroneering
is our business!

ELECTRONEERING is the word
we have coined to symbolize
the part we are playing in the
conquest of the stirring new
world of Electronics.

Behind the closed doors of
the RAULAND laboratories, new
visions, newideas, newdiscov-
eriesareunfoldingthemselves.
Here, scores of new vacuum
devices are blazing new trails
in the fields of Television,
Broadcasting, Communica-
tions, and Sound.

But first and foremost, we at
RAULAND are at war—along
with 130,000,000 other fight-
ing Americans. All of our
energies, experience, engi-
neering ingenuity, and manu-
facturing resources are at work
on military communications,
building the vital sinews of

November, 1942

modern warfare. Electroneer-
ing for American victory is our
main business.

We are not unmindful, how-
ever, that since 1922 we have
been at the service of the radio
industry. We feel, therefore,
that it is our obligation to tell
you something about our pres-
ent activities. It is our plan to
give you, from time to time,
worthwhile information (with-
in the limits of government

RADIO ¢« SOUND -

www americanradiohistorv.com

regulations)describingunique
advances in electronic design
and in techniques of manu-
facture that symbolize the RAU-
LAND ideal in Electroneering.

We hope to make these mes-
sages interesting and informa-
tive —to keep you posted on
the scope of RAULAND'S engi-
neering and manufacturing
activities—against the day
when we can once again share
these resources with you.

COMMUNICATIONS

The Rauland Corporation

Chicago, lllinois

The new laboratories and
plant of the RAULAND
Corporation—a superb
setting for forward-look-
ing research and pre.
cision manufacturing.
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" THE ARMED FORCES

Allied scrves them all—the
Army, the Navy, the Mar-
ine Corps, and the Coast
Guard—the Signal Corps,
the Air Force, the Armored
Forces. the ?uanurmas-
ters’ Div., Ordnance, the
Chemical Div., Base Sta-
tions, Training Centers, etc.

RADIO TRAINING
Allfed helps speed the
training program by quick-
ly supplying radio training
kits, code instruction ap-
paratus, radio texts and
manuals, and other essen-
tial equipment for war and
government training cen-
ters and schools.

WA;! INDUSTRY

With large, complete
stocks, Allred makes every-
thing available from one
source—helps solve im-
mediate problemsofsupply
for iaboratory, mainte-
nance, operating and pro-
duction needs of war

THE HOME FRONT

Here, too, we serve essen-
tial needs of Government
Agencies and Civilian De-
fense, of Broadcast Sta-
tions, Police Communica-
tions, FCC Monitoring and
Defense Networks. At the
same time, we are doing
every:hin; possible to keep
the American radio system
at top efficiency.

ALLIED

Arsenal of Supply
for Everything in

Radio
and
Electronics

LLIED is at your service! From this one

great central source ... from this specialized
arsenal of supply . . . flow all types of Radio
and Electronic equipment for the Armed Forces,
for Government Agencies, for War Industries
and for Civilian Defense. Immediate needs for
use in radio training, or production lines, in
control and research laboratories are met with
speed and efficiency, from our complete stock.
There is no troublesome delay caused by placing
a maze of individual orders—you get Everything
you need in Radio and Electronics at one time—
from Allied Radio.

You'll want this Allied
Catalog handy for quick,
belpful reference. 1t places
al your fiuger tips every-
thing you need in Radio
and Electronic supplies
for radio training, engi-
neering communications,
laboratory, maintenance
and industrial applica-
tions. For your FREE copy,
write Dept. 1-L-42.

McELROY CODE EQUIPMENT

We can supply a complete line of famous
McElroy code practice and instruction
equipment for individual or group use
in training classes.

Allied Radio

833 W. JACKSON BLVD., CHICAGO, ILL.

ALLIED DELIVERS THE GOODS! ~
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oreword

NAPOLEON said that an army operates on its belly. A modern army

operates on its communications systems. Modern war has placed a
premium on the ability to get to a threatened sector in a hurry with all the
power which can be brought up. For purposes of either defense or offense,
to get there with "'too little” or to get there “too late” is a historical definition

- of defeat. S

One of the most potent elements in modern war, and without
which any campaign must fail, is the communications systems, dominated
by radio. The communications and reconnaissance systems of the past are
now as dead as the dodo. A single man may direct the entire course of battle
by radio from the skies above. An air battle may be handled from the ground;
men 500 miles away may be brought up to a critical sector on wings by the
use of short-wave methods in a matter of hours. Radio plays an important
part in all factors which relate to war, in industry and economics as well as
in the field.

The history of the United States Army Signal Corps glows with
a long record of achievement. Its efficiency is known throughout the world.
It is important to all Americans associated with this war in any capacity—
military, political or industrial—that they understand the structure of this
immensely important section of our national army, its inception, growth
and character as well as the gigantic task for which it is designed.

This analysis has been specially prepared by the officers and
personnel of the Signal Corps. It presents a graphic account of this im-
portant portion of our armed forces, and it tells as much as can be told
within the limits of security, about the new methods which have been
devised and the new techniques which are now operative. -

We of RADIO NEWS are proud to present this tremendous story
ot one of the most brilliant and powerful branches of the American armed
services.

Publisher, RADIO NEWS

23
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——ALARPMS , ORDERS,

OUR TANKS —OUR PLANES — OUR FIGHTING
MEN — THEY LL BE THERE IN THE RIGHT PLACE
AT THE RIGHT TIME ... WE KNOW 1T/
SPEC/IAL BOGEN SOUND SYSTEMS
ARE PLAYING MAJOR ROLES IN THE
BUILDING OF THOSE TANKS ANDO PLANES —

IN THE TRAINING OF THOS'E MEN.

IN WAR PLANTS —
AT TRAINING CENTERS -
/N PROVING GROUNDS
THRUYOUT THE COUNTRY -
WHEREVER OUR MEN ARE
IN THE SCRAP, B0 GEN
SOUND SYSTEMS ARE
SENODING AUDIO POWER

PAGING CALLS TO THE
RIGHT PLACE AT THE
RIGHT T/ME.

DAVID BOGEN COMPANY INC.

663 BROADWAY, NEW YORK CITY, N.Y.
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EVER in history has the problem of supply been so vital to victory

as in the grim struggle which has aligned the United Nations against

the evil forces of the Axis. This War for Survival has rightly been termed a
war of production, in which the courage and devotion of men fighting in
defense of free institutions can attain the final triumph only as the workers
and the factories of the homeland back them up with ever increasing stores

of the most powerful weapons which intelligence can devise.

But as warfare has come to call for the rigorously calculated
deployment of vast masses of mechanized might—mobile guns, tanks, troop
carriers, surface vessels, submarines, and airplanes—one particular phase of
the problem of supply has become of crucial central importance. This is
the supplying of information—the right information, swiftly and accurately
transmitted to the right place, at the right time. Without this. all else fails,
for without it the close-working co-operation of varied forces moving at

great speeds becomes impossible, control is lost, command is balked.

The Signal Corps of the Army of the United States is expected
to “get the message through” — to establish and maintain swift and ac-
curate communication wherever the lines of battle may be drawn. It is
therefore in this war charged with the heaviest responsibilities in its history.
We may look with confidence for the devoted performance of those re-
sponsibilities, and to the victory to which that performance will so greatly

contribute.

ROBERT PP. PATTERSON

Under Secretary of War

1942
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< HOW IT ALL BEGAN -

General Orders No. 17, dated July 2, 1860, contained an

entry from which has grown the Signal Corps oif today.

the great armies of the world, the Signal Corps of

the United States Army can rightly lay claim to
the title of the all-American branch of the service. The
Corps, whose primary duty is the establishment and main-
tenance of communications wherever and whenever mili-
tary needs demand, thinks of its job as that of getting
the message through, no matter-what the obstacles and
difficulties may be. For something more than eighty years,
the men of the Signal Corps have been doing just that—
getting the message through—in all parts of the world,
under widely varying conditions, with the aid of every
instrumentality that science and engineering can provide,
with the drive and spirit that can be had only from the
proud tradition achieved in the past.

The story of the Signal Corps really divides itself into
two parts, with the line of demarcation in the late 1890's
and early 1900's, when radio and airplanes began to take
their places among the weapons of war. The develop-
ment of these two implements, which are so closely inter-
related, gave breathtaking speed to attack, and conse-
quently put a new
emphasis on the ne-

DEVELOPED in the United States and copied by all

siderably in comparison with systems used at sea. Crude
semaphores had been used in Europe in the Napoleonic
era, a similar system had been employed by newspapers
for a short time in this country, and of course the Indians
of our Far West since before the coming of the white man
had used smoke signals. Semaphores, however, aren’t
mobile, and smoke signals aren’t flexible or dependable
enough to meet military needs. Hence it remained for
Albert James Myer, a young Army surgeon who was later
to become the first Chief Signal Officer of the Army, to
devise a system possessing the two prime requisites of
mobility and reliability.

General Orders No. 17, dated July 2, 1860, contained
an entry from which the Signal Corps of today has grown.
It read: "Assistant Surgeon Albert J. Myer to be Signal
Officer, with the rank of Major, June 27, 1860, to fill an
original vacancy.” Behind the creation of that original
vacancy and the appointment of Major Myer to fill it lay
a story of several years' patient work directed to the
specific end of perfecting a system of signals, as well as
a story of natural aptitude for and interest in the ways of

transmitting intelli-

cessity of swift and
reliable transmission
of intelligence. The
second chapter of the
Signal Corps’ history
is an impressive rec-
ord of the vital and
vigorous utilization
of electronic wiz-
ardry, both to aid our
own nation’s forces in
making the best pos-
sible use of the air-
plane, and to combat
to the greatest extent
the efforts of our
enemies to employ
the airplane against

by Maj. Gen. DAWSON OLMSTEAD

Graduated from the U. S. Milltary Academy In
1906. Born at Corry. Penn. Served on staff of
inspector General of the A.E.F, in France, as
Signal Officer of the Fourth Corps Area, now the
Fourth Service Command; as Department Signal
Officer for Hawaii; in charge of the Alaska Com-
munications System; as executive for the Chief
Signal Officer, Washington, D.C.; and as Com-
mandant of the Signal Corps Schaol at Fort Mon-
mouth. N. J. Is a graduate of the Signal Corps
School, a distinguished graduate of the Command
and General Stoff School and a graduate of the
U. §. Army War College. Major General Daw-
son Olmstead became Chief Signal Officer in 1941,

gence.

Major Myer, born
at Newburgh, New
York, in 1827, had
served an apprentice-
ship as a telegraph
operator, and after
graduating from Ho-
bart College at Ge-
neva, New York, in
1847 had studied
medicine at Buffalo
Medical College, re-
ceiving his degree in
1851 for a thesis en-
titled "“A Sign Lane
guage for Deaf
Mutes,” which con-
tained the nucleus of

us. The end of this
chapter has not yet
been reached; the present titanic struggle between the
united forces of democracy and Nazi power has already
added glorious achievements to it, and may be expected to
produce others still more notable.

It is extremely important to us, however, to be ever
mindful of the first part of the history of the Corps, for
it was through the trials and accomplishments of those
years that there came into being the tradition of gallant
service, of constant readiness, of carefully nurtured tech-
nical skill, and of unremitting self-sacrifice in the defense
and maintenance of free institutions that activates the
Corps today. Powerful and ingenious as are the many
rugged and versatile devices with which science and engi-
neering have armed the men of the Corps, it is the devo-
tion of those men—many of them recruited from the great
communications industries of the nation and from the
ranks of radio amateurs—that inspires and vitalizes the
whole.

That tradition of devotion had its origin in the years
just before the War between the States. The perfecting
of a practical working telegraph by Samuel F. B. Morse
in the middle 1830’s gave impetus to thinking about meth-
ods of signaling on land—a matter which had lagged con-

26

his system of visual
signaling. The new
doctor practiced medicine for three years and then was
commissioned an assistant surgeon in the Regular Army
and stationed in New Mexico. Here he devoted himself
to the development of visual signaling with flags or lights,
drawing up a memorandum on it in 1856. After investi-
gation by an examining board named by the War Depart-
ment, and after a considerable period of experimentation
with flags, lamps, and glasses, the so-called “"Wig-Wag"
system was favorably reported to the Department. The
act which authorized appointment of the first Signal Offi-
cer also carried an appropriation for the purchase of
equipment, and thus the nucleus of the Signal Corps was
established.

Hardly had Major Myer's work thus been given definite
place in the military service of the country before it
was called to face the test of war. In May, 1861, Major
Myer was ordered to Army headquarters, and on June 10
a signal school was opened at Fortress Monroe, Virginia.
As the War between the States wore on, Major Myer well
exemplified the motto later to be adopted by the Corps:
“Pro Patria Vigilans”; he was constantly on the alert for
new methods and new ways to improve the signal work,
advocating the formation of an independent corps to

RADIO NEWS
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Two former Chief Signal Oﬁi(;ers, Maj. Gen. Geo. O. Squier, Retired, and Brig. Gen. Geo. P. Scriven, Re-

tired, with Maj. Gen. Irving J. Carr (1932), before memorial to Brig. Gen. Albert J. Myer, First CSigO.

avoid the inadequacies of training by the detail system,

working for the formation of regular telegraph field trains
to move with the troops, bringing balloons into use as a
means of gathering information, improving the cipher used
for transmission of messages, developing signal schools
for the continual instruction of operators, speeding the
improvement of telegraphic communication to meet the
rigorous demands imposed by swift service in the field,
In his undiminishing efforts to take advantage of every
developing means for communication, Major Myer fore-
teld the attitude which the Signal Corps maintains to this
day. It is noteworthy that his use of balloons in the 1860's
was precursory of the development of military aviation
in which the Corps was to play a leading role in the first
World War, and his urging of the telegraph train antici-
pated the Corps’ later work in the development of field
radio. Adoption of the Myer code by the Union Navy in
1861 was a sign of the close relationship destined to exist
between the United States Navy and the Signal Corps of
the Army to this day.

It is impossible to detail the many interesting incidents
in the history of “Signals” in this war. Work of signalmen
was of central importance at the battle of Gettysburg,
where Little Round Top was held for the Union forces

through the activity of a signal station atop the hill.’

Army signal officers were aboard Farragut’s ships at the
Battle of Mobile Bay in 1864, and by their work drew
from the Admiral after the engagement the statement
that “it gives me great pleasure at all times to bear testi-
mony to the efficiency of the Army Signal Corps, particu-
larly to the skill and attention to duty of its members who

November, 1942

have been stationed ... under my immediate eye.”

Of great importance as presaging the present day inde-
pendent “going concern” which is the Signal Corps, was
the Act of March 3, 1863, which provided for a separate
Signal Corps for the duration of the war. And it is inter-
esting that the crossed flags which are the present Corps’
proud insignia were worn by Signal Corps men on their
jacket sleeves at Nashville in March, 1862, more than
eighty years ago.

In the years after the war, an assignment of far reach-
ing importance came to the Signal Corps through a joint
resolution of Congress approved February 9, 1870. This
required the Secretary of War to provide for the taking of
meteorological observations at military stations through-
out the nation and for giving notice on the Great Lakes
and the Coasts of the approach of storms. It was the
first attempt to organize a weather service on a national
scale, and it was a matter in which Albert J. Myer, now a
colonel, had long been interested. A system of observer-
sergeants was set in operation, and careful plans were
made for the telegraphic transfer of data among stations
and the assembly of all data in Washington. The first
systematized synchronous reports were made by observer-
sergeants at twenty-four stations in November of 1870.
They were delivered in all eastern cities within- an hour
and a half.

In the next year, storm signals were displayed for the-
first time. That year saw the bringing into this work of
a young second lieutenant, Adolphus W. Greely, of whom
much more was (o be heard in Signal Corps work in time
to come. Older readers who remember newspaper satire

27
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Left to right: Brig. Gens. A. W. Greely, James Allen, G. P.
_ Seriven; Maj. Gens. G. O. Squier and C. McK. Salzman (1924).

directed at “Old Prob” the Weatherman may not know
that this legendary figure took his name from the tri-
daily “Synopsis and Probabilities” which the meteorolog-
ical service of the Corps began to issue in the early 1870's.

By no means was weather observation the only work of
the Corps during these years. As the westward expansion
of the nation continued, greater and greater grew the
need for swift communication among the farflung out-
posts. Construction of Signal Corps telegraph lines
was started in Texas, Indian Territory, Arizona, and
southern California. The Corps established the policy of
linking up frontier posts and settlements by telegraph
and discontinuing service as the commercial telegraph
companies gradually extended their systems. About 1880,
when this service was at its peak, more than 5,000 miles
of telegraph line were being operated by the Corps, having
been constructed and maintained by its own personnel.
Construction of over 2,000 miles of this line in the late
1870's was directed by Lieut. Adolphus W. Greely.

Working out better ways of instructing personnel in the
expanding duties of the Corps was another problem of
these years. The instruction camp established at Fort
Greble in the District of Columbia in 1868 was transferred
in 1870 to Fort Whipple, Virginia, which later was named
Fort Myer in honor of the “Father of the Corps.” A
thorough-going course in both theoretical and practical
subjects was instituted here in the 1870's. Thus at the time
of his death in 1880, Brigadier General Myer could look
upon a Signal Corps, active in many different ways, with
well planned training in progress looking toward the
future.

Brigadier General William B. Hazen succeeded General
Mpyer as Chief Signal Officer, which post he held for seven
years. It was during his regime that men of the Signal
Corps showed their mettle as Arctic explorers, in two
expeditions which rank high in the annals of courageous
scientific endeavor. As a result of international polar
conferences held at Hamburg and Berne in 1879 and 1880,
ten nations agreed to co-operate in polar expeditions for
the taking of synchronous meteorological data for one
year, beginning in August, 1882. The War Department
was authorized by Congress to establish two stations, one
at Point Barrow in Alaska, the other on Lady Franklin
Bay, Grinnell Sound. The U. S. Coast and Geodetic Survey
collaborated with the Signal Corps in the taking of mag-
netie, tidal, and pendulum observations, and naturalists
of the Smithsonian Institution also participated in the
undertaking.

The Point Barrow expedition, under the command of
Lieut. Philip H. Ray, acting signal officer of the 8th In-
fantry, included ten persons. Leaving San Francisco on
July 8, 1881, it was established September 8 at Point
Barrow, the most northerly point of Alaska. From De-
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cember, 1881, to July, 1883, hourly magnetic observations
were taken. An important natural history collection was
made, and in October, 1883, the entire party returned to
the United States, not a man having been sick a single
day during the expedition.

Serious encounters with ice hindered the other Signal
Corps expedition when it set out from St. John's, New-
foundland, on July 6, 1881, under the command of Lieut.
Adolphus W. Greely, Acting Signal Officer. Forcing a
passage through the floes, the party reached its base
on August 11. Supplies for two years were taken, and
in addition to the regular meteorological and magnetic
observations, valuable exploring trips were made by
sledges and a Navy steam launch which had been brought
along. Greely explored the interior of Grinnell Land.
Lieut. Lockwood with a party of twelve men traveled the
unexplored northern coast of Greenland, and reached a
point farthest north at that time. The relief expedition
which had been scheduled was unable to get through to
the party, and hence cached food at points to the south-
ward. A second relief expedition likewise ran into diffi-
culty. Meanwhile Lieut. Greely followed the plan of con-
duct which had been set up at the start of the expedi-
tion, starting south at the prescribed time. Emergency
quarters were established, and the party made out as
well as it could with food recovered from caches, and
living off the country. Another relief expedition which
set sail on May 1, 1884, succeeded in reaching Cape Sabine
on June 22, rescuing seven survivors, one of whom died
on the home passage. Lieut. Greely brought back safely
an unbroken series of meteorological, tidal, magnetic, and
pendulum observations of great value to the international
undertaking.

Development of the heliograph, with thirty-mile trans-
mission at Fort Whipple, and experimental work with the
telephone were the major activities of the Corps in the
communications field during this period. Three helio-
graph detachments were sent to General Miles for use
in the Indian campaigns in Arizona in 1885-86.

General Hazen died January 16, 1887, and one month
later Adolphus W. Greely, then a Captain, was nominated
to succeed him as Chief Signal Officer, with the rank of
brigadier general.

At once General Greely set out to revive instruction
and interest in military signaling and to improve field
equipment. A new type of heliograph, weighing but four-
teen pounds, packed, was designed, helio messages being
exchanged up to a distance of 125 miles. Progress was
made in the development of a field telephone kit, and a
new field telegraph train was perfected with smaller,
lighter wagons—mules still did the work which trucks do
now. Lack of centralized training programs was empha-
sized as a hazard by General Greely. The school at Fort
Myer had been closed in 1885 by direction of Congress.

The Signal Corps was reorganized in personnel and
duties by the Act of October 1, 1890, which relieved it of
non-military meteorological work. The Weather Bureau
of the Department of Agriculture was charged with gen-
eral weather studies. Meteorological instruments and
methods especially adapted to securing ballistic data for
artillery and small arms firing were subsequently devel-
oped by the Corps. Further experimental and develop-
mental work was done with signal lanterns, balloons,
pigeons, field telegraph lines, and field telegraph trains,
and a school for the instruction of enlisted men of the
Corps was opened at Fort Riley, Kansas, in 1891, to con-
tinue until after the Spanish War. The telephone of
course was coming to the fore during this time as a means
of swift communication, and the Corps kept pace with it.
In 1892, for instance, of 92 garrisoned Army posts, 59 had
been equipped with a telephone system.

Hence when the Spanish War broke out, the Signal
Corps as a nuclear organization was ready for its swift
temporary expansion to a total strength of more than
thirteen hundred. Work on fire control systems which
had been going on before the war began, stood the or-
ganization in good stead after hostilities commenced. Cut-
ting enemy cable and laying American ones, establishing

(Continued on page 156)
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S l G NAL C 0 R PS Brig. General Albert J. Meyer,
- Chief Signal Officer, 1860-1380.
, To “get the message through® has been the watehword
18 6" of the Signal Corps. Under the inspired leadership of its ]942
Chief Signal Officers our communications systems are the

best in the World and are fully capable in any emergency.
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Tem;;orary field wireless telegraph autocar,
Nov., 1904 (Maj. Gen. Arthur MacArthur era).

Early radio equipment being tested. This is one of the first
types used by the Signal Corps prior to the first World War.

The “FIRST SIGNAL CORPS

Our entire communications system has consistently met the challenge of

_ onr.enemies and functions with precisioni and with traditional fortitude.

HEN World War I for the first time plunged
WUnited States into a truly multilingual struggle

on battle lines stretched out over much of the
globe, the Signal Corps of the United States Army for-
tunately was ready and flexible enough to rise quickly to
meet the unusual demands that were placed upon it. Such
readiness and such flexibility don't just happen, and there-
fore it is worth while to look back a little to see why and
how the Corps had in the years before 1916 developed the
qualities which events proved to be essential. Even though,
as you know, the history of the Corps is a long-one, dating
far before World War I, we can fairly call the Corps of
1916 the “first Signal Corps” in the modern sense.

Originating in the 1860's, taking stronger form in the
Spanish War of '98, the Corps between that latter year and
the grim spring of 1916 went through a sort of 'shakedown
period. New duties were undertaken, research and in-
vestigation were pushed. Consequently, the Corps at the
end of those eighteen years had added to the body of
knowledge at its command, had gained further expérience
in its main job of being always ready and able to turn new
methods, of whatever kind, to effective use in “getting the
message through.” It was in these years that the electron
tube and the airplane—the two chief elements in modern
war—came into major stature, and it was their arrival on
the scene that truly gave the Signal Corps of 1916 its right-
ful claim to “firstness.”

The story of how men of the Signal Corps kept abreast
of developments in aviation and in radio is a long one, filled
with multiple details, which deserves to be told by itself.
Let us first take a look at some other activities of the
Corps during this period—some of which might not at first
thought, be counted as the Kind of thing the Corps would
be doing, but all of which were to stand it in good stead as
experience imperative in getting the message through once
World War I had broken out. .

One big job which the Corps carried out during this

30

by Lieut. Col. C. J. McINTYRE

Born in Philodelphia In 1895. First commissionad
as 2nd Lieut. In the Infantry of the Regular Army.
In World War 1, served with the 4th U. S. Ia-
fantry, and on return was In command of Co. I,
13th Infantry. Capt. of Infantry, 1920. Gradu-
ate of Fort Beaning Company C ders® course
In 1921. Asst. G-3 of 91st Div. In Caliternia
until resignation from the Regular Army October
31, 1922. Recalied to active service In the Ina-
fantry as a Reserve Officer on November 18,
1940. Transferred to the Office of the Chicf Sig-
nal Officer on Sept. 17, 7941, and later was pro-
moted to Lieut. Colonel in the spring of 1942,

period was the installation of an extensive system of mili-
tary telegraph and cable lines in Alaska, where today the
Corps is once more engaged as the military road is shoved
northward. Forty and more years ago, under Major Frank
Greene, first Signal Officer of the Alaska department, con-
nection with the Canadian telegraphs was made on the
Yukon between Fort Egbert and Dawson. That was in
September, 1901. By July of the next year, six of the
seven sections of land line had been completed, and in the
following year, the whole job was finished, with a total
mileage of 1740. The men of the Signal Corps performed
this task under conditions of unusual difficulty. The tem-
perature went to 72° below zero in the winter, and in the
summer, hordes of mosquitoes drove the working parties
nearly insane.

Once the land system had been completed—and every
pound of material and equipment had to be moved in by
pack animals at. a rate of not more than fifteen miles a
day—the job of keeping the lines open was no small one.
Forest fires damaged lines. Food and supplies for at least
a year in advance had to be forwarded to every telegraph
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station. Repair parties of three men each were stationed
in log cabins forty miles apart, rationed for a year. Im-
provements on each section were made yearly, and a new
line was installed from Valdez to Fairbanks in 1908-9.
These carly workers on the job of getting the message
through were supplied by dog teams; their successors look
to the airplane instead.

The Alaska assignment called for underwater routes for
intelligence, as well as those overland. This meant that
the Signal Corps, which had earlier laid cable—for exam-
ple, to connect Manila and ill-fated Cavite in 1898, and to
link Siboney and Playa del Este in Cuba in that same year
—had the chance to show its flexibility by laying under-
water lines also in the north, where conditions were con-
siderably different from those encountered in the semi-
tropical regions which were the scene of the 1898 activities.

The longest cable ever manufactured in America prior
to 1903 was the one which the Safety Insulated Wire and
Cable Company of Bayonne, N. J, fabricated in that year
for the Signal Corps to lay from Seattle, Washington, to
Sitka. This being long before the days of the Panama
Canal, the cable was brought around Cape Horn in the
best traditions of the old sailing days, the first section be-
ing transported in the summer of 1903. The Coast and
Geodetic Survey surveyed the route from Seattle to Sitka,
and the job of actually laying the cable was in charge of
Colonel James Allen, assisted by Captain Edgar Russel,
who drew the specifications. The transport Burnside,
which had been fitted out as a cable ship and used in the
laying of cable in the Philippines in 1900 under Captain
George O. Squier and Captain Russel, was the operating
vessel in the Seattle-Sitka undertaking.

Laying was started in Alaska from the Burnside in the
fall of 1903, Juneau and Sitka being connected and 600
miles of cable being laid at sea. During the winter, when
the Burnside had to suspend operations for several months,
the buoyed sea end of the cable was washed away, and so
the whole 600-mile section had to be fished up out of the
sea and put back into place. Nevertheless, the entire
stretch of 1070 miles included in the Sitka-Seattle branch
was completed by August, 1904. In the years thereafter,
other sections were installed, necessary repairs and main-
tenance were done, and the Seattle-Sitka line was du-
plexed. Through this assignment, as through its earlier
work in the Philippines, the Signal Corps built up a valu-
able stock of first-hand knowledge and experience of areas
particularly important in the present war.

Speaking of the Philippines recalls two other high-
lights of this period of the Corps’ career which are signifi-
cant and interesting because they show the men of the
Signal Corps in action in the field of war. Arduous duties
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Signal Corps Radio Car, 1910. Officer was Lt. Pelham D. Glassford, now Brig.
Gen,, retired. Wood masts support antenna system. Equipment is in rear seat.

Field Artillery Telephone used by
the Signal Corps in the year 1910.

Kit of signal flags. The pouch was
of canvas. Sticks were collapsible.

Operator at terminal station showing
induction telegraph set back in 1913.
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in the field were performed by small detachments in 1899
upon the outbreak of the Philippine Insurrection. In that
year, Signal Corps men were present in no less than sixty-
one skirmishes or actions, maintaining electrical com-
munication with flying columns and advanced posts. By
June 30, 1900, 3475 miles of land lines and cables were
being maintained and operated by the Signal Corps, some-
times under conditions of unusual difficulty. In one place,
for instance, when the supply of wire had been depleted,
the armor of river cable was stripped to provide forty
miles of No. 21 copper wire, and thirty miles of this bare
conductor were strung along the ground, buzzer com-
munication thus being established. Field lines were often
laid first on the ground, then strung on bamboo or soft
wood poles, and then later replaced by permanent lines on
hardwood poles.
Just as true today as when he said them are the words
of General Arthur MacArthur, then commanding the
American forces in the islands as his son was later to do:
“As a means of tactical control, wire service in the hands
of trained, skillful and fearless men may be regarded as
| an indispensable adjunct of modern war, in which light
{ it is a great privilege to speak in behalf of the future de-

velopment of the Signal Corps in the regular establish-
l ment to the full limit of essential military usefulness.”

The year of 1900 was decidedly a year of action for the

Signal Corps. While the men of the Signal Corps were
. . pretty well busied with the job of getting the message
Early camp telephone interior shows through in the Philippines, the China Relief Expedition
the hand-cranked magneto assembly. called for a Signal Force to accompany the allied troops
marching to the relief of the legations at Pekin. One of-
ficer and fifteen men were selected for this duty by Colonel
James Allen, Chief Signal Officer of the Philippine Divi-
ston. Material for a hundred miles of telegraph line was
provided, but many of the instruments and battery jars
suffered badly in transport. A few men and wire enough
for a hundred more miles went forward from San Fran-
cisco. By the time the allied forces were assembled at
Tientsin, the signal detail had installed a line to that point
from Tongku on the coast.

As the ninety-mile march to the beleaguered legations at
Pekin began, the American and British Signal detachment
pooled their resources for the tough job of keeping tele-
graphic communication abreast of the advancing forces.
For the first eight of the ten days of marching, the line
kept up with the troops, Chinese and Russians made trou-

Receiving wireless message from
Yerba Buena Naval Station, 1904.

Signal Corps switch key set, 1912.
French type handset was employed.

The U. S. Cavalry used this buzzer
model field telephone in 1909.
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ble, cutting the line frequently. The heat was intense,
several signalmen being overcome, and two native coolies
dropping dead. But in spite of these hazards, the line
reached Pekin within thirty hours after the city was oc-
cupied, and was for several days -the only means of elec-
trical communication with the outside world. By way of
the Morse sounders and relays which were used most of
the way and the buzzer and telephone which pieced out the
rest of the distance, military, diplomatic, press, and private
messages went out in English, French, German, and Italian.
- Chinese and Russian messages were sent in cipher. The
Japanese telegraph line reached Pekin a week after the
British-American, and the Russian arrived ten days after
the Japanese.

This sort of work in areas of actual combat, plus active
contributions to defense preparations in the installation
of fire control systems for the Coast Artillery—work which
the Signal Corps of Engineers took over in 1914—bulked
large 1n the regular work of the Signal Corps from 1899
to 1916. But the steady .performance of standard tasks
employing well known techniques—vital though it is-—will
not properly safeguard a nation in days of swiftly grow-
ing scientific and engineering knowledge. Constant vigil-
ance is the price of security, and constant vigilance means
keeping awake to new developments as they occur, study-
ing them, and figuring out the best and quickest way to
put them to work. Hence among the most important activ-
ities of the Signal Corps during these seventeen years
between wars were those dealing with the two greatest
potential military developments of the period—wireless
communication and air-borne travel. It was the Signal
Corps' privilege to take the lead in bringing into the na-
tion’s defense these two products of science which in our
days have come to rely so strongly on each other and in
the opinion of many observers to dominate the waging
of war.

The Signal Corps very early in its history had taken to
the air. On the recommendation of Major Albert J. Myer,
who may be regarded as the founder of the Signal Corps,
a balloon had been bought and tested in Washington in
June, 1861, and sent forward for the use of General Mec-
Dowell's army. During 1862, valuable balloon abserva-
tions were made in the Peninsula and Fredericksburg cam-
paigns. Abandoned since the Civil War, the use of balloons
was revived in the early nineties, and balloon observations

(Continued on page 148)

This camp telephone switchbeard,
used widely in 1915, is very
crude compared to new equipment,

Playing out field wire from horse-drawn wirecart, 1913. Soldiers of the
Cavalry rode behind to guide wire as it was fed from the preceding cart.
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The Signal Corps in World War 1

The personnel of the Signal Corps increased over thirty-iour

times its former strength after hostilities began in 1917.

(L gl

Field radio set, Second Field Baualion, Signal Corps,
Chaumont, France, April 11,-1918. Note the bamboo mast. -

Using a 14 centimeter daylight signal lamp, 305th Inf.,
7)iv., during World War I, Watta, France, May 18, 1918.
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by Lient. MILTON B. HERR

l

Born In PhHadeiphia, 1898. Attended Temple
Unlversity. Served in the Marine Corps In World
War I, having the distinction of being the only
marine to be detailed for training at a” Signal
Corps School—the Signal Corps School of Photeg-
raphy at Columbla University In 1918. For sev-
eral years following the war, edited **Teiephone
News,'* employee publication of the Bell Tele-
phone Company of Pennsylvania. From 1924 to
1934, an officer in the Military Inteiligence Divi-
sion, Officers’ Reserve Corps. Reentered the
Signal Corps In July, 1942, os o First Lieutenant.

upon communications cannot yet be estimated, but

it is a sure conclusion that the dependence will
turn out to be very high indeed. As war has become more
and more complex, the declarations of past Signal Officers
have been borne out again and again, and there has been
more general recognition that an army without its nerve
centers is handicapped to the point of disaster. All we
need do to support these statements is to look back to
World War I—the first extremely complex war to be
fought. In that war, which saw the Signal Corps increase
to more than thirty-four times its number at the start of
hostilities, the signal personnel required was about four
per cent of total combat strength, a higher proportion
of specialists in communications than had been seen before
in the history of warfare. The great expansion of com-
munications facilities which has taken place since Novem-
ber 11, 1918, and with which readers of Rapio NEws are
familiar, can safely be predicted to raise the ratio still
farther.

When the United States entered the first World War,
on April 6, 1917, the Signal Corps consisted of but 55
officers and 1,570 men. The commissioned personnel of
the Corps at the time was secured mainly through the
detail system, and the technical materiel available for
field service was limited to a few types of apparatus de-
signed chiefly for border and island warfare. Yet at the
close of the seventeen months during which our country
participated in the first World War, the expanded Signal
Corps had strung more than 100,000 miles of wire in
France, constructing 2,000 miles of pole line, installing
some 40,000 miles of combat lines, operating 282 telephone
exchanges and 133 complete telegraph stations, not includ-
ing stations in the combat zone. Approximately 12,000,000
telegraph messages, 1,600,000 long-distance telephone calls,
and 47,000,000 local calls were handled through this
system in that period. The peak load of operation reached
was 47,555 telegrams a day, averaging sixty words each.
In July, 1918, the daily number of telegrams was half
again as great as that carried on the British line, the
messages individually running twice the length of the
British on the average. When the Allied offensives began
in that month, the expenditure of wire materiel was enor-
mous. In the Meuse-Argonne offensive, twisted pair and
field wire were called for at the rate of 2500 miles a week.
Two armies, twelve corps and thirty-three divisions were
completely equipped with field signal supplies.

Statistics don't constitute genuine history, but they
do sharpen the historical past. How was it that the
Signal Corps, small in numbers and scanty in materiel

llow greatly the job of defeating the Axis depends
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in April, 1917, was able to hang up by November 11, 1918,
such a record of accomplishment as the foregoing figures
suggest? The answer is outlined in this appraisal of
the Corps’ World War record, which comes from General
Pershing himself, who wrote after the Armistice:

“Now that active operations have ceased, I desire to
congratulate the officers and men of the Signal Corps
in France on their work, which stands out as one of the
great accomplishments of the American Expeditionary
Forces—the result of a happy combination of wise plan-
ning and bold execution with the splended technical quali-
ties of thousands of men from the great commercial tele-
phone, telegraph, and electrical enterprises of America.
-It is a striking example of the wisdom of placing highly
skilled, technical men in the places where their experience
and skill will count the most.

“Each army, corps, and division has had its full quota
of field signal battalions, which in spite of serious losses
in battle, accomplished their work, and it is not too
much to say that without their faithful and brilliant efforts
and the communications which they installed, operated
and maintained, the successes of our Armies would not
have been achieved.

“While the able management of the directing personnel
is recognized, it is my desire that all members of the
Signal Corps, who, regardless of long hours and trying
conditions of service, have operated and maintained the
lines, shall know that their loyalty, faithfulness and pains-
taking care has been known and appreciated. In the
name of the American Expeditionary Forces, 1 thank them
one and all, and send to them the appreciation of their
comrades in arms and their commander-in-chief.”

It was the co-operation of the great American com-
munications industry plus the harmonious relationships
between regular Signal Corps officers and those commis-
sioned from industry which produced swiftness and smooth-
ness in the planning and execution of the signals program

November, 1942

Signal Squad, United States Marines and Alpine Chasseurs,
with projectors at training camp. Note signaling flags.

Members of the 6th Brigade projector unit signaling
from tree outpost. Andernach, Germany, May 30, 1919,
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Signaling hy flare, Saulty, France, August 11, 1918. Pistols
in rear shoot fire stars of various colors as signals.

Signal Corps activities—wigwag, heliograph and semaphore
were used commonly during the early days of the holocaust.

* * *

The Papham panel system of visual aeroplane signaling.
The white letter T is an all-clear signal, ending message.

required by the war. The scope of that program has
already been suggested; more will be said of it later. It
was the skill and devotion to duty of the myriad techni-
cians who strung the lines in France and ran the exchanges
and did all the other tasks needed to get the message
through under fire that assured thoroughness and efficiency
in the operation of the program.

World War I, like the present conflict, posed special
problems to the armies of the United States because of the
wide range of the world involved in the fighting, and the
consequent necessity of establishing training systems at
home for troops later to be sent abroad. To the Signal
Corps in 1917-18, this problem was of special importance, in
view of the Corps’ duty to provide communication facili-
ties for the rapidly expanding army camps in the United
States proper, while at the same time it was assembling
men and supplies both for behind-the-lines installations
in France and for Signal Corps combat battalions who
carried communications inlo the front lines. Large num-
bers of skilled personnel came into the Corps from the
communications companies—the American Telephone and
Telegraph Company, Western Electric Company, Western
Union and Postal Telegraph companies. In addition, large
numbers of untrained but selected men had to be taught
the techniques needed. Consequently, a comprehensive
training program was instituted in the mobilization camps.

In France, where Colonel (later Major General) Edgar
Russel served as Chief Signal Officer of the AEF, a
program similarly was inaugurated for training for com-
bat duty. Research continued on both sides of the water,
the development of land and airplane radio equipment
being one of the main centers of study, The most impor-
tant problem was the design of suitable vacuum tubes.
In April, 1917, the Allies were using such tubes for various
signal purposes, but in America only limited use had been
made of them. At the close of the war, however, Ameri-
can tubes were being employed for detection, radio and
audio frequency amplification, continuous wave transmis-
sion, voice modulation, voltage and current regulation on
generators, and other purposes.

The permanent telephone and telegraph wire systems
installed by the Corps ran clear across France from Brest
to the Luxembourg border, and crossed that country as
well. Bordeaux, Paris and the A.E.F. general headquar-
ters at Chaumont, were key points in the system. Vacuum
tube repeaters, still new in American practice, were used
instead of loading coils, and they made clear telephone
conversation possible between Paris and Chaumont. The
Corps was charged with the responsibility of installing
telephone and telegraph lines and offices and supplying
the necessary personnel for the operation of train dis-
patching and signal systems.

The radio division of the office of the Chief Signal Offi-
cer, A.E.F, organized in October, 1917, had three func-
tions—procurement, organization, and instruction of the
many radio specialists needed; procurement and inspec-
tion of radio materiel and necessary research; assignment
and supervision of special radio field units. Interception
of enemy radio messages in April and June, 1918, gave
information of raids which were in prospect, and made
it possible to warn the troops concerned in time for them
to make proper dispositions. During the Meuse-Argonne
offensive, the radio division established a false army radio
net on the Beaumont-Fresnes front. Over this false net,
messages which indicated a general offensive on that front
were sent in a cipher which the enemy would be sure to
untangle from apparent carelessness in the way it was
being used, In addition, telephone lines were established
along this front in such a fashion that the enemy could in-
tercept conversations that sounded like a coming offensive.

The Germans fell nicely into the trap, and held two
whole divisions in reserve at Metz because of fear of an
attack east of the Meuse. A gauge of how radio has de-
veloped in the last twenty-odd years is to be had from
the fact that in World War I the use of radio was in
general subject to frequent interruptions and suspension
of service, The apparatus was often damaged in trans-
portation, and great difficulty was experienced in main-
taining the supply of storage batteries. Radio then worked
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This photograph, taken hack in 1918, shows a group of soldiers practicing with
Semaphore and Wigwag. These tactics are still employed feor certain applications.

better from division headquarters to the rear than within
the division. Qut of the difficulties then met and studied,
has come the growth which makes radio today one of
the strongest weapons in the Signal Corps’ arsenal. Radio
really received its baptism of fire in World War I, and
reaches its majority in the present struggle.

World War I also saw the beginning of a pigeon service
in the American Army. Experiments with pigeons as
message carriers on the Mexican border had not been
successful, because of the inexperience of the personnel.
The Chief Signal Officer, A.E.F., recommended the estab-
lishment of a pigeon service as a branch of the Signal
Corps in July, 1917. Special training was of course neces-
sary, and so the help of racing pigeon associations in the
United States was invoked. At the time of the St. Mihiel
offensive, 576 birds were distributed from thirteen differ-
ent lofts to infantry and tanks. Ninety messages of
military value were transmitted by pigeon, in spite of
bad weather conditions. In the Meuse-Argonne offensive,
442 American birds were used. About 400 messages were
delivered. In the inauguration of this little known service,
the aid of amateurs was thus of great importance. The
pigeon racing associations were able to supply instructors
at a crucial time; just as the American radio amateur
pitched in to help in World War I, when some 3,500 hams
worked with the Signal Corps.

Another way in which World War 1 gave the Signal
Corps a start on its responsibilities in the present war was
in the development of ways of radio communication from
a moving tank. Study of the French and British ideas
of how to go about this problem was first made, and
neither the French nor British scheme was judged satis-
factory. Hence experimental work was started, and in
due course the general specifications for a tank radio set
were worked out. While steps were taken toward getting
the set in production in the United States, rescarch con-
tinued in France. Refinements were thus worked out,
and a model set was shipped to the United States under
the first available convoy. Three sets were built for trial
under actual battle conditions, but the Armistice was
signed before the tests could be made. In maneuvers in
early December, 1918, however, the radio tanks got their
trial, and extremely gratifying results were obtained. The
importance of radio communication for the correlated use
of tanks in modern warfare offers justification for the
work of these earlier Signal Corps investigators, whether
their tank radio got a chance in actual battle or not.

(Continued on page 152)

November, 1942

Intercept Station No. 1, operated by Radio Section, Signal
Corps, at Headquarters Second French Army, June 18, 1918.

Flashlight Signal Station of the 128th Infantry, 32nd
Division, at Austerlitz, Alsace, Germany, June 5th, 1918.
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ORGANIZATION

The Signal Corps’® place in our military machine

HE Army, better to meet the heavy duties imposed by

global war, was in March reorganized on a functional
basis, with three units—the Army Ground Forces, the
Army Air Forces, and the Services of Supply—operating
under the General Staff, Chief of Staff, and Secretary of
War. Each of the three units is in turn organized in an
efficient fashion worked out by careful planning. The Sig-
nal Corps is part of the Services of Supply, under the com-
mand of Lieutenant General Brehon B. Somervell.

As established by Major General Dawson Olmstead,
Chief Signal Officer, the organization of the Signal Corps
is a structure corresponding closely to the work which the
Signal Corps has to do. The four Services—the Signal
Supply Service, the Army Pictorial Service, the Army
Communications Service, and the Signal Operations Serv-
ice—are functional units responsible for the performance
of the Signal Corps’ various assignments of developing
and procuring communications equipment for the Army,
producing pictorial history and teaching films, maintain-
ing communications among Army establishments, and get-
ting the message through in scenes of actual combat.

For the efficient administration of the complex job. the
Executive Control Division, the Communications Coordina-

tion Division, the Directorate of Planning, and the Direc-
torate of Administration have been constituted. The Com-
munications Coordination Division keeps the Corps abreast
of commercial developments and 100Ks after the problem
of proper liaison with other services utilizing communica-
tions equipment. The four Services are divided into twelve
operating Divisions, and the operating Divisions them-
selves fan out into numerous branches.

In the field, the Signal Corps is responsible for the
installation and operation of communications equipment
down to and including the regimental echelon and laterally
to adjacent units of the same echelon. Forward or assault
units use equipment operated by their own personnel, but
procured by the Signal Corps. To each division is attached
a division signal company. An Army corps or an armored
corps includes a signal battalion.

A field army is allotted a headquarters signal service
company, a construction battalion, an operations battalion,
a radio intelligence company, a depot company, a repair
company, a pigeon company, and a photographic company.
In addition to these Signal Corps units, a field army usu-
ally has additional Signal troops of these categories in a
GHQ reserve from which they may be drawn by the army
requiring their services.

U. 5. ARMY _ _
Gen. Staff, Chief of Staff : -l

Sec. of War

ARMY GROUND FORCES

SERYICES OF SUPPLY

Commanded by
Lt. Gea. B. B. Somervell

ARMY AR FORGES

CHIEF SIGNAL OFFICER

Waj. Gen. Dawsom Olmstead

SIGNAL SUPPLY SERVICE ARMY PICTORIAL SERVICE

ARMY COMMUNICATIONS
SERVICE

SIGNAL OPERATIONS SERVICE

EXECUTIVE CONTROL DIVISION

DIRECTORATE OF PLANNING

DIRECTORATE OF ADMINISTRATION

S S —— Lt
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HE SIGNAL CORPS
ETWEEN TWO WARS

The adoption of new techniques made it necessary
to develop new and radically different radio and other

equipment after the Armistice was signed in World War |I.
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SIGNAL CORPS BETWEEN TWO WARM

Photo taken during production of Training Film Project, Anti-aircraft 37mm. gun crew. Note telephone.

The vacunm tube has been a eontributing factor in the devel-

opment of equipment—the world’s jinest—for our Signal Corps.

ETWEEN November 11, 1918, and December 7, 1941,
B the Signal Corps in many different ways made use

of the lessons of World War I in anticipating the
demands now being placed upon it by World War II. The
first World War demonstrated beyond the shadow of a
doubt the essentiality of the work with which the Signal
Corps is charged. The reliance of armies in the Twentieth
Century Upon swift and dependable communication, em-
phasized and re-emphasized by the refinement of the
electron tube and its applications during the past two
decades, is perhaps the most salient fact in the military
art as we now know it. Onc department of the Signal
Corps’ responsibilities in.the first World War was brought
during that war to such a degree of importance that at
the close of hostilities it was given independent status;
this was aviation. The airplane, which had been made a
part of America’s military strength through work of the
Signal Corps dating back into the nineties and for which
the Signal Corps had retained responsibility through the
war, had by 1918 attained its majority, which was of-
ficially recognized in the establishment of the Air Corps in
May, 1918.

Of the activities carried on by Signal Corps men be-
tween the two wars, those having to do with radio com-
munication will in the light of World War II probably
be judged of primary importance. The vacuum tube and
the radio wave are instrumentalities of great versatility
and great potency. They can be put to use for military

40

by Lieut. Col. ROBERT E. MEEDS

Born in Washington, D. C., in 1899. Enlisted in
Aviation Section, Signal Corps in January, 1918,
Transferred later to the Tank Corps, and went
to England and France. Returned to the United
States in 1919. Attended Carnegie Institute of
Technology in Pittsburgh and George Washington
University, Washington. In 1923, entered Gov-
ernment service with the U. §. Tariff Commission
and later with the Treasury Department. Ap-
pointed Second Lieut., Officers Reserve Corps, in
1928. Cailed to active duty in October, 1940, in
the office of the Chief Signal Officer, Wash., D. C.

purposes in innumerable ways. Without them, close col-
laboration between air forces and ground troops becomes
well-nigh impossible. Without them, the firm co-ordina-
tion of movement and operation of the “panzer” division
cannot be secured. Without them, the quick defense of
cities and industrial areas against enemy air raiders is
immensely handicapped. Obviously, the work of the Signal
Corps in keeping American military art fully abreast
of the rapid growth of radio in all the meanings of the
term was fundamentally important to the present war
effort.

The maintenance of close liaison with the communica-
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Semaphore and wigwag were not discontinued after World War
I. These are still used for short range communications today.

tions industry, with the manufacturers of radio materials,
and with educational and industrial laboratories where
basic radio research was being pushed was an extremely
necessary part of this work. The cordial relationships
which World War I had fostered between the Signal Corps
and these various agencies were extended during the post-
war period through the assignment of selected reserve
officers to procurement planning in the Signal supply
service. The Signal Corps’ own laboratories at Fort Mon-
mouth, New Jersey, had their origin in the late fall of
1917, and at that time were concerned with the develop-
ment of radio. During the years between the wars, these
laboratories were engaged in numerous development pro-
grams designed to assist in meeting the great demand
which came from all branches of the Army for the quan-
tity production of new types of equipment embodying the
latest advances in communications engineering. The Signal
Corps Aircraft Radio Laboratory at Wright Field, Dayton,
Ohio, was similarly active. The close association of the
laboratories with industry during times of peace stood
both parties in good stead when World War II required
the instant expansion of facilities.

Concrete illustration of the way in which radio came
to dominate much of the Signal Corps communications
picture in the period between wars is not hard to find.
More than forty years ago, the Signal Corps had been
charged with the responsibility of establishing an exten-
sive system of military telegraph and cable lines in
Alaska, and between 1900 and 1903 had completed the land
project. In the latter year, two radio stations providing
transmission across Norton Sound were established by the
Signal Corps. This beginning was to see great growth
in the years after the first World War. The Washington-
Alaska cable which the Signal Corps had installed in 1903-4

November, 1942

Closeup view of twelveline field type switchboard. The
instrument mounted on the tree is wire chief’s testing set,

A small radio-controlled glider was developed for target
purposes during the period between the two world wars.

The target plane is transported from place to place by
special truck provided with a cradle to hold the model.

r——y
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Many new lypes of telephone equipment such as these field sets were developed after 1919.

This anti-aireraft altitude set was used in 1918. Photo.
graph was taken at Paris, France, on October 10, 1918.

Another old timer was the General Electric Signal lamp
which was used by the Signal Corps during World War L.

% $
R

was replaced'in 1932-4, gutta percha insulation being used
in preference to the rubber insulation of the earlier cable.
In addition to its submarine cables, the Signal Corps in
1925 was operating in the Alaska communications system
840 miles of land telegraph line with 44 offices, and 20
radio stations. Just three years later, the Corps discon-
tinued its land wire communications, thus having in opera-
tion in 1928 cable stations, combination cable-radio sta-
tions, and radio stations. A land telegraph line was main-
tained between Fairbanks and Seward by the Alaskan
Railroad Company. The next step was to establish a sys-
tem for the transmission of messages via radio along the
routes previously served by the submarine cable. This
system was started in 1930, when an appropriation of
$200,000 was made for the purchase of radio equipment
to replace the cable system, and was completed by the
fall of 1931. Since that time, the cable has been used
only in emergency to augment the radio channels.

The scope of this system during the period between
wars is well summarized in these words from the report
of the then Chief Signal Officer, Major General George S.
Gibbs, for the fiscal year of 1928: “The Washington-
Alaska Military Cable and Telegraph System has shown
a remarkable increase in traffic handled in the past year,
considering the fact that there has been no increase in the
population of the Territory. It is evidence of the increasing
dependency of the population upon the Signal Corps com-
munication system for its social and commercial existence,
It also indicates the growth and stabilization of certain
industries, especially the fishing and canning industries
in southeastern Alaska. Thirteen newspapers, including
seven dailies, are published in Alaska, and every word of
press dispatch news from the outside world comes to them
over the Signal Corps system.” .

Another gauge of the extent of the Signal Corps’'
Alaskan communications duties appears in figures show-
ing the volume of traffic handled by the system in the
fifteen years from 1919 to 1933 inclusive. In that time,
messages of all classes totaled 4,143,119, and the value of
total traffic reached the sum of $7,714,913.76.

However, establishment of the newest ways to get the
message through was not restricted to Alaska during the
between-wars period. This span of the Signal Corps’ his-
tory saw the inauguration of the War Department Mes-
sage Center and the War Department Radio Net—the
nerve center of the vast Army communication system
covering the United States, Alaska, and Puerto Rico, and
extending to Hawaii, the Philippines, the Panama Canal

RADIO NEWS

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

.
a
Ny

'\. il__.,_ - t-/‘Tf‘
N

A l/

These men are operating a telephone switchboard installed in a truck during maneuvers prior to hostilities in 1941.

Zone, and now to the leased bases in Greenland, Iceland,
Bermuda, and the West Indies. Radio is the principal
means of communication used in this Net, supplemented
by cable, telephone, telegraph, and messenger. The most
modern wire and radio facilities of the communication art
are employed.

Radio-telegraph stations-were installed in 1921 by the
members of the present Service Command headquarters,
with the master, or net control station in Washington.
Smaller stations in addition were set up at many military
posts and camps. From 72 radio stations at the close
of 1922, the network had grown to include 212 by 1929.
As World War II got under way, the list had increased
to over 300. The War Department Message Center itself
was established as a part of the Office of the Chief Signal
Officer on March 23, 1923. The official business of the
War Department and a considerable amount of other traffic
from other government agencies are cleared through the
Center and travel by way of this Net. The history. of
the development and refinement of radio during the past
twenty years was faithfully reflected in the series of
improvements and additions made to the facilities of the
Message Center and the Radio Net by the Signal Corps
during the period between wars.

For a long time in its early history, the Signal Corps
carried the whole task of supplying to the country in-
formation relative to the weather, The non-military part of
this job was turned over to the Weather Bureau of the
Department of Agriculture under the provisions of the
Act of October 1, 1890. The Signal Corps thereafter was
concerned with meteorology, only from the military point
of view. The development of the airplane as an instru-
ment of war vastly increased the importance of meteoro-
logical information during World War I, so that at the
close of that struggle the Signal Corps had developed

November, 1942

This type of field set was developed and used widely in
the past few years. Filipinos try out the radio equipment.
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Lucas lamp and projector, used widely in the first war.
Newer methods of communications are vastly superior.

further techniques and abilities than those required for
the securing of data useful in regulating gunfire. The
Signal Corps is of course strategically organized to carry
on the meteorological work of the Army, for it has the
requisite close connection with means of swift communica-
tion. The special requirements of the Air Corps and other
branches of the Army for more detailed meteorological
information than are furnished by the Weather Bureau
led to the Signal Corps continuing its operation of
meteorological service after World War I was over. Dur-
ing this period, the Signal Corps was able to contribute
to the success of several important aeronautical under-
takings, including the round-the-world flight of Army
aviators, by supplying special meteorological information.
All important Air Corps maneuvers had a Signal Corps
officer specially assigned as meteorological officer.

The use of carrier pigeons, which the Signal Corps had
adopted in France during the first World War, was fur-
ther developed in the years after that war. The Osman
collection of homing pigeons was purchased and imported
from England in 1919, pigeon lofts being established in
several corps areas, as well as in the over-seas depart-
ments. Six years later, the Thomas Ross strain of
pigeons was introduced. Breeding and training lofts were
established during this period at Fort Monmouth, New
Jersey, where the Signal Corps activities, with this means
of getting the message through, have since been centered.
Fanciers throughout the United States recognize the
Signal Corps pigeons as a standard. Flying lofts are
located at various posts in the United States and in out-
lying possessions. During the years between-wars, much
training and experimentation were carried on by the pigeon
branch of the Signal Corps, including the rapid settling
of pigeons in new locations, improved and safer methods
of releasing pigeons from airplanes, continuous flights,
night flights, and trial flights over water from ships and
islands. Distances as great as 110 miles were reached in
some of these latter flights.

Photography, which had been included in the course of
study in the Signal Corps School long before the out-
break of World War I, was assigned to the Signal Corps as
one of its duties during that war. Fifty-four officers and
four hundred and eighteen men composed the photographic
personnel in France. Field photography was divided into
ground and aerial activities. With the reorganization of
the Army at the end of the war and the establishment of
the Air Corps, aerial photography and ground photography
pertaining to aviation were transferred to the new service.
Maintenance of historical files of still and motion pictures,
production of training films, and performance of ground

44

Late model field set is capable of wide range. New cir-
cuits and tubes reduce weight and increase efficiency.

photographic work not specifically assigned to other serv-
ices were the work of the Signal Corps during the years
from World War I to World War II. In 1925, responsi-
bility for conducting the pictorial publicity activities of
the Army was assigned to the Signal Corps. The Signal
Corps Pictorial Service was established as a consequence,
with the purpose of promoting desirable publicity through
all photographic mediums. It was consistently active
during the period under review. For six years in the
middle of this period, a photographic course was added
to the curriculum of the Signal Corps School in order to
train enlisted men for service in the photographic labora-
tories. After an adequate reserve of enlisted photog-
raphers had been trained, the course was discontinued.
The production of training films was pushed during this
period, for all arms of the service, and as improved tech-
niques developed they were of course used, sound films
going into production very early.

The interval between World Wars had begun with
special difficulties for the Signal Corps, which however
troublesome they may have been, spoke well for the duties
with which the Signal Corps is charged. The demand for
telephone and other signal services in France did not di-
minish at a rate at all proportional to the decrease in mili-
tary personnel, so that at a time when personnel changes
were frequent the Signal Corps carried an extra load of
work. The war stock which the Signal Corps accumulated
had- to be liquidated in the early part of the period. All
signal installations and some movable equipment were sold
to France. The special cable which had been laid across
the British Channel was sold by contract, to Great Britain
and France. The activities of the Signal Corps in France
were not finished until early in 1920, and some Signal Corps
troops remained on the Rhine until the evacuation of the
Coblenz area by the Americans early in 1923. The au-
thorized strength of the Signal Corps fluctuated somewhat
between 1918 and 1941, being reduced in 1921 and again
in 1928, but increased in 1934. Establishment of Fort Mon-
mouth (formerly Camp Alfred Vail) as a permanent post
in 1925 and the consolidation of the various training
courses which had earlier been instituted there marked the
between-wars period as of especial importance in the his-
tory of the Signal Corps as an educational agency.

In no small measure, because of the careful work done
by farsighted members of the Signal Corps in effecting
training plans during peacetime, the men of the Signal
Corps found themselves prepared for the tremendous tasks
with which they were confronted as a result of the begin-
ning of war in December, 1941.

s 4 ¢ mmmmm ¢ e
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24 SIGNAL (ORPS

Their job is getting the message thru
%5 swiftly and accurately to all fronts.
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THE NEW SIGNAL CORP)

The Signal Corps has expanded and adjusted itself
to cope with changing demands and latest technique.

-i-ttj" i : T e " Lol g
. Students learn to operate field radio equipment
under supervision of thoroughly-trained instructors.
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Compact, self-powered field set is operated by this
two-man team. This set uses a square loop antenna.

Another location for a field set. The man in the rear
is operating a hand-driven generator (power source).

by Brig. Gen.
JAMES A. CODE, JR.

Born In Californla in 1893. Graducted from the
U. S. Military Academy in 1917. First service
was with the Artillery, as Major [temporaryi in
1918, reverting to permanent rank of Captain in
1920. Promoted to Major In 1932; to Lieut. Col.
in 1940; Colonel in 1941; and Brig. General, 1942.
Transterred to the Signal Corps in 1923, has held
numerous posts, including duty ot Fi. Santlago,
Manila, P, 1., ond in the Panama Canuol Zone.
Assigned to the Office of the Chief Signal Officer
at Washington In 1947 and became Assistant and
Deputy Chiet Signal Officer in the next year.

nications hold the secret of success and victory. With-

out firepower, obviously, the enemy cannot be crushed
in combat; without transportation, firepower cannot be
brought to, bear at the strategic point; and without com-
munications, the guns, ammunition and troops that consti-
tute firepower can neither be directed to the strategic
point at the crucial moment, nor can they strike with full
impact once they are there.

The Signal Corps is responsible for the efiectiveness.of
all communications of the Army, whether the message is
from a Field Artillery observation post to its battery, or
from a fighter pilot over the South Pacific to another
pilot in the same formation, or from the Chief of Staff in
Washington to the Commanding General of the European
Theatre of Operations. It is the unifying agency, develop-
ing and procuring the equipment, prescribing the tactics
and the techniques of its use, and acting as advisor and
consultant on all phases of communications to all com-
manders through all echelons of command.

1t is difficult for a single mind to encompass even in
broadest outline the magnitude of these functions in the
war we are engaged in. To do so, it is essential to realize
what makes this war different, in a military sense, from
other wars.

The first difference is its global nature. There has been
action on almost every meridian of longitude and every
degree of latitude, extending even into the Arctic Circle. -

The second is the intensity of fighting wherever man,
either with or without artificial aid, can breathe—from
the depths of the sea to the heights of the substratosphere;
in deserts, swamps, jungles and mountains.

The third difference is the incredible speed of modern
tactics. When the bulk of armies moved on foot, they
marched, normally, at a rate of two and a half miles an
hour, and their maps were usually drawn to a scale of
three inches to a mile. Today, however, a mechanized
column can move at forty miles an hour—sixteen times as
fast—and in a single hour may traverse ten feet on a map
of the old scale. In that single hour a bombing squadron
at 300 miles an hour may span seventy-five feet of that
same map.

The Signal Corps is justifiably proud that it has sue-
cessfully and swiftly met the challenge of these new con-
ditions. It has anticipated at every turn the requirements
of today’s warfare which are as enormous in their com-
plexity as in their size. It has quickly and efficiently de-
vised new equipment and methods, or revised more con-
ventional equipment and methods, to cope with the chang-
ing demands of the expanding and accelerating tactics.

lN modern war, firepower, transportation, and commu-
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Our Mechanized Forces require highly trained specialists to
operate the equipment in these fast-moving reconnaissance cars.

In every theatre of operation where United States troops
are now stationed, the vital communications of the Army
have been made faster and more accurate by equipment
that but a short time ago was a fragmentary jotting in a
laboratory notebook.

The Signal Corps has met the challenge, also, by train-
ing thousands upon thousands of troops and civilians in
the efficient operation and maintenance of this equipment
under all conditions. It has established great schools of
university proportions, has equipped them with the most
modern apparatus, staffed them with expert instructors,
and has produced the needed highly trained technical
specialists in the fields of electricity and electronics.

The Signal Corps’ alertness to the changing needs of
modern warfare has reached to the very procedures and
routines by which it has effected change. Almost from
day to day the staff of the Chief Signal Officer has been
modified, expanded and reorganized, to keep its operation
ahead of actuality.

These modifications in equipment, methods, procedures,
and organization have produced, in effect, a new Signal
Corps. Newness and intelligent innovation, however, are
traditions of the Signal Corps, for the art of communica-
tion with which it deals is itself new, and treats innovation
as the rule rather than as the exception.

Today we are performing functions that were utterly
unknown a few years ago, and a few years ago we were
performing functions unknown a few years before that.
The ascent to today's level of operation and accomplish-
ment has been steep, for in less than one hundred years
the entire art of military communications has advanced
from elementary signalling with flags and torches to a
gigantic activity which spreads over the globe with wire
and radio telephony and telegraphy, teletypewriter instal-
lations, submarine cables, cryptography, motion and still
pictures, and many other aspects of communication which
cannot be divulged until the war is ended.

Looking forward, we are preparing for continuing change
and are already intensively at work on new equipment
and methods to maintain the effectiveness of Army com-
munications next year, the year after, and five years, ten
years after that. It is to be hoped that all these develop-
ments will not see action, but if they must, it is a satis-
faction to know that the Signal Corps will have them
ready. This process of ceaseless evolution and modification

(Continued on page 226) d
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Radio ops learn to handle field equipment under combat and
adverse conditions. They become experts at their many tasks.

* * *

Erecting and testing a beam antenna brings back fond memo-
ries to those who were amateur radio ops in days of peace.
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RADIO IN

tHiIS WAR

Corp. Ray Spencer, motorcycle dispatch rider, cat-napping. Note the ever ready weapons. Bataan Peninsula, P. L.

Radio communications link the armed forees of the United

Nations. pretect our very lifeline and keep up our wmorale.

strategy and tactics of warfare. It is defined

as the timely and skillful use of radio reception
and transmission of military information, and the use of
radio-electronic devices for other purposes such, for ex-
ample, as direction finding.

Modern war hits hard and fast. Radio coordination em-
powers the fighting forces on land, sea and in the air to
synchronize their operations and to function at high
tempo without chaos. Successful handling of ‘radio in-
telligence” whether by garrisons or commandos, by sub-
marines or the fleet, by tanks or task forces, by recon-
naissance planes or bombers, is a vital factor in the for-
mula of victory.

It is the duty of the Signal Corps to operate, maintain
and guard the lifeline of communication over which
“radio intelligence” is intercepted or transmitted by the
army. In land combat, accelerated by mechanized units,
dive bombers and swift fighter planes, orders are flashed
and executed before the enemy can decode and shift his
forces into action. Precision of mass air attacks by hun-
dreds of planes is made possible by radio.

On the seas, transmission in wartime is restricted to

QQRADIO intelligence” is a new element in the

48

by Col. DAVID SARNOFF

One of America’s distinguished veterans in radio
communication. Born on February 27, 1891. In-
terest In military and naval radio goes back to
World War I, As Commercial Manager of the

arconl Company from 1917-19 worked fever-
ishly to help equip the Army and Navy of the
United States with wireless. Appointed Lieuten-
ant-Celonel, SC-Res., U. §S. Army on Dec. 11,
1924, Sarnoff was promoted fo the rank of Colo-
nel on Dec. 23, 1931. Is now on active duty
with the U. S. Signal Corps. Has two sons in
the service. Can. stil handle the key with a
good clean *'fist'' and can copy ot high speed.

urgent necessity. Silence guards the ships. They carry
“silent” radios, but they are aurally sharp and alert. Great
convoys pass in silence, lest a radio signal reveal their
presence to submarines or to bombers beyond the horizon.

The enemy also is implemented with radio. Efficiency
of the equipment and generalship in its use are the weights
that tip the scales to victory. Radio superiority is impor-
tant. The workers who build the radio apparatus are
fighting alongside the soldier and sailor who use it in
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battle. The accuracy of a man in winding a coil or the
delicate touch of a woman’'s fingers in the making of a
radio tube, help to guide the bomber to the target and
safely return it to the base. .

Lined up behind the Signal Corps and Naval Communi-
cations as a bulwark of offense and defense is the entire
radio industry, working twenty-four hours a day. Scien-
tists and engineers in the research laboratories, the men
and women on the production lines are fighting this war
too. Their productive attainments are strongly supported
by their War Bond purchases, the salvage of essential ma-
terials and a resolve to win.

Fully aware that wherever fighting men go, the Signal
Corps must also go, the soldiers of production are engaged
in an all-out effort to equip the armed services of the
United Nations with the most efficient radio equipment in
the world. They know that the front line in this war runs
through every radio manufacturing plant and radio sta-
tion, whether it is engaged in domestic broadcasting or
international communication. Never has any war so com-
pletely involved the entire world. Never have the armed
forces of the United States gone to fight at so many scat-
tered points on the map. Radio unifies them as a world-
wide fighting machine.

It is radio that helps to co-ordinate the infantry units
and planes, and the marines and sailors on the Seven Seas.
Blitz and panzer tactics cannot outwit radio communi-
cation, for radio itself travels at lightning speed. It saves
time. It annihilates distance, whether at sea or on the

November., 1942
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A deflection board gives readings from Weather Bureau. Data is used for artillery fire.

Computing artillery firing data is the hair-trigger job
of these men. Note portable field telephone set.
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Signal Corps Soldiers using field telephones and a command post telephone switehboard.

Corrector gives

Soldiers operating a deflection board.
range to elevation for artillery fire. Note chest.phone.

desert. Radio can talk by voice, or flash its traditional
code. So effective is its use, that war correspondents
report that Generals no longer direct battles from maps
stretched out before them in headquarters behind the lines.
They are surrounded by the smoke of the fight; they are
amidst the tanks and under the bombers, giving their or-
ders by radio. Tanks are radio equipped with rugged
apparatus; air armadas have radio ears and voices adapted
to the terrific pressure of war. Scouts and infantrymen
carry portable “walkie-talkie” outfits. Radio helps to guard
the convoy; it travels with every mechanized unit. ’

*******************i**********************************i’******t***************i*************'.

Radio is a formidable fc;rce, which our enemies can
never dodge or encircle, for radio gets in and out of every-
where. Nothing can excel radio’s ability as a scout; no
mountain can block it, no curvature of the ocean can
obscure or stop it. No gun or bomb can sever a wave-
length. Distance is no barrier to a radio message. No
sand storm can rob radio of its intelligence or stop it as
a dispatch rider. Lost fleets, lost battalions belong to the
past—to the Pre-Radio Age.

Generals and military strategists, Presidents and Prime
Ministers talk across the sea as readily as over a local
telephone; they fly the Atlantic guided by radio in less
time than the fastest trains run between New York and
Chicago. Yet, both radio and plane as developed today
were but dreams in World War 1.

Now, war is flashed and flown to the enemy—a 300-mile
an hour transport plane in 1942; a 10-knot freighter in
1918: uncertain limited range wireless in the first World
War, reliable, world-wide radio in this second global con-
flict. The enemy cannot move supply columns, or ma-
neuver his forces with assurance that radio and plane
are not watchfully following. He cannot put his radio
transmitter on the air to communicate, or use his radio
to.guide an over-the-horizon shot, or to direct an anti-
aircraft barrage, without being spotted. Radio ‘“‘tele-
graphs” the enemy’s blow. The military ear listens in on
all the earth as if it were a sea shell. That is what makes
“radio intelligence” so effective. A news headline after
the collapse of the Midway “surprise,” read: ‘‘Japanese
Aim to disperse Our Forces Offset by Radio.”

Never in history has science been so widely diverted
from its peaceful pursuits and services to wage war.
American ingenuity, research and engineering have made
radio a powerful arm of the United States. It reaches to
all the-United Nations; proficiency in the application of
it, is essential for victory.

Radio scientists who pursued their research tasks with
no war-like motives—have been forced to adapt them
for battle in order to defeat those who would harness

(Continued on page 160)

* (OLOR PHOTOGRAPHY *

Color photos are rather unusual for radio subjects. The Signal
Corps Photographers took many splendid shots especially for
this issue. The most beautiful appear on the following pages
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Major General DAWSON OLMSTEAD

Chief Signal Officer, U. 5. Army
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The Army compact portable field set is
most effective. Operates on four bands,

Ultra-compact field telephone set plays
an important role in our communications.
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Temporary lines terminate to this portable
telephone switchboard. Note collapsible legs.

Guiding telephone wire'away from road. Truck
shead feeds thousands of feet in one hour.
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The Army Signal Corps mobile radio
unit with the companion trailer.

A complete gasaline-driven motor.

generator follows this radio unit,
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Rough terrain holds no obstacle for these tiny Establishing contact with other units of these
Army "jeeps.” Operator is using latest uhf set. heavily-armored trucks. Note vertical antennae.
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Students receiving instructions on operating a
high-power portable transmitter for field use.

It

This two man team operate their radio from a
concealed position. Note hand-driven generator,
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Breadboard layouts of telephone circuits
facilitate the teaching of fundamentals.

Reassembling a telstype machine. Student
must®identify and understand every part.
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New techniques require thousands
TRA[NING of trained operators and maintenance

men to handle all Army Communications.
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Breadboard layouts are used to facilitite the teaching of various radie cirenits.

TRAINING

by Brig. Gen. GEORGE L. VAN DEUSEN

Bora In Passaic, N. J., in 1888. Groduate of
West Point in 1909, Joined the Signaf Corps dur-
ing World Wor | aofter having served in the In-
fantry ond the Coast Artillery. Spent seven
years as Assistant Commandant of the Signal
Corps.School at Fort Moamouth, N. J., of which
he became Commandant in 1938. Assigned to
command the Signal Corps Replacement Training
Center at Forth Monmouth in 1941, later became
Commandan? of the Signal Corps School. A grad-
uate of the Command and General $taff School,
the Army War College, and the Naval War Col-
lege. Promoted to Brig. Gen. in April, 1941.

of its modern training facilities at Fort Monmouth,
N. J., at Camp Crowder, Mo.,, Camp Murphy, Fla,,
and Camp Kohler, Calif. Three of these camps are new—
established since Pearl Harbor to meet the vastly ex-
panded program of the Signal Corps. Fort Monmouth is
unique in its role as parent to these other three camps
and as the place where Signal Corps methods of instruc-
tion were developed during the years between the wars
and brought to the stage where the training program
could be multiplied to vast dimensions in a matter of
months.
Fort Monmouth itself has grown far beyond its original
capacity with the establishment of sub-posts and the move-
ment of many of its peacetime activities to other points.

THE rapidly expanding Signal Corps is justly proud

The training program described in this article is specifi-
cally that of Fort Monmouth, but it can be regarded as
typical of the methods used in all the Signal Corps replace-
ment training centers and in all of the Signal Corps
schools.

Drawing for its personnel upon the vast number of
Americans who in civil life were involved in some form
of communication, the Signal Corps in its training pro-
gram has laid emphasis on selecting those men best suited,
giving them additional training in the specialties for which
they show the most aptitude, and assigning them to duties
for which they are best qualified as a result of the train-
ing in a Signal Corps centcr.

Selection of students and assignment to training at the
Signal Corps Training Center at Fort Monmouth is not a
“hit-and-miss” affair. Such standardized test forms as the
General Electrical Information Test and the Radio Tcle-
graph Operator Aptitude Test are used to select personnel
having the greatest aptitude to receive particular training
before instruction is given. This insures that the person-
nel selected will offer the best return for the expenditure
of instructional effort, while the less apt soldiers may be
assigned at an early stage to a more suitable duty.

Fort Monmouth’s training program has been developed
around two organizations: the Eastern Signal Corps School
and the Signal Corps Replacement Training Center. The
courses of instruction in all branches of the Fort Mon-
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Expert instruction is given to operators in the art of
code transmission and reception at all Training Posts.

meuth training center are flexible, and are constantly
being altered to adapt them to the rapidly changing con-
cepts of modern warfare. New equipment is being devel-
oped and new methods are being adopted for operation
of facilities already in use, and it is a purpose of both
the Eastern Signal Corps School and the Signal Corps
Replacement Training Center to adapt their courses of
instruction to handle the changes expcdi.tious]y.

Following a basic three-week training period at a newly-
formed training camp close to Fort Monmouth, all re-
cruits are sent to the Replacement Training Center at
Camp Charles Wood, a detached station of Fort Mon-
mouth. Here intensive training begins under the guidance
of competent instructors and according to the aptitudes
of the enlisted man as exhibited by his scores on the tests
he took after his entrance in the Signal Corps.

The Replacement Training Center turns out the follow-
ing specialists: supply and administrative clerks, message
center clerks, messengers, teletypwriter operators, tele-
phone switchboard operators, linemen, auto mechanics,
cooks, code clerks and field radio operators.

A significant feature of the Replacement Training Cen-
ter is a carefully planned course of instruction for field
radio operators. Salient features of the course jnclude the
following :

(1) Code practice periods are limited to 45 minutes or
an hour at any one sitting. Two or more periods may be
conducted daily, although they are separated by introduc-
ing other types of instruction.

(2} After a student has attained a receiving speed of
five words a minute, instruction in sending is conducted
simultaneously with the receiving instruction. At this
point the training is closely supervised to insure that the

November, 1942

Practice networks are set up to familiarize operators
with correct procedures. Note shock-mounted receiver.

Code from the many tape machines are fed to this con.
trol panel where signals are fed to various classrooms.

Studying elements of radio and d.c. circuits. Slu«!em
is observing current change as loop of wire is varied.
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Operator reading automatic tape of high-speed radio
transmission. Coordination is essential to efficiency.

student does not develop harmful habits in transmission.

(3) Instruction in radio procedure to the extent of famil-
iarizing students with procedure signals is started as soon
as the student can receive and distinguish characters. As
code speed progresses, message forms, traffic, log and num-
ber sheets are introduced, gradually combining instruction
in code and radio procedure.

(4) Concurrent with code instruction are classroom and
field sessions concerning the various types of Signal Corps
radio sets. This instruction includes nomenclature, com-
position, methods of installing, methods of transporting,
methods of destruction in the event of possible capture,
characteristics, and technical design, together with such
fundamental electrical studies as are necessary.

(5) Because each operator in a Signal Corps unit must
be capable of operating any set in his outfit, the instruc-
tion he receives at the Replacement Training Center thor-
oughly covers all types of sets issued to a particular type
of unit. .

(6) Enough sets are provided so that a key and log
operator work together. They interchange duties fre-
quently in order to familiarize themselves with each oth-
er’'s work.

The minimum skill required of a radio operator is that
he be able toc transmit and receive in International Morse
code at the rate of 15 five-letter code groups each minute
for three minutes; transcribe received signals in printed
characters with a maximum of six erroneous letters; set
up field radio sets and make necessary connections for
their operation; adjust and care for field radio sets; test
and care for storage batteries.

This chart shows progress of code students. It was
compiled from hundreds of average scores.
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OQutdoor class is receiving instruction on the use
of telephone switchboard used for field contacts.

The average number of hours required to pass various
speeds of the fixed station operators’ course is shown in
an accompanying chart.

A regular cycle of students goes through the Replace-
ment Training Center every 13 weeks. At the completion
of their training the men are ready for assignment to
Signal Corps units throughout the United States and for
overseas task forces. A number of selected students are
retained at Fort Monmouth and receive further specialized
training in the Enlisted Men's Department of the Eastern
Signal Corps School. The training there includes fixed
radio station operation, radio repair, cable splicing, in-
stalling and repairing telephone and telegraph systems,
switchboard installation, teletypewriter maintenance, tele-
typewriter operation and cryptanalysis. The Eastern Sig-
nal Corps school, in addition to its Enlisted Men’'s Depart-
ment, includes the Aircraft Warning Department, the Offi-
cers’ Department, the Officer Candidate Department and
the Department of Training Literature.

Two general types of instruction, wire communication
and radio communication, are offered in the Enlisted Men’s
Department. Students are received from the Signal Corps
replacement training centers and from tactical units. The
selection of men from the training centers is based on the
results of individual ratings in the Army General Classi-
fication Test and the General Electrical Information Test,
as well as persamal interview concerning civilian experi-
ence and proficiency in prescribed specialties.

Enlisted men, detailed for training from tactical units,
are carried on detached service by their home organiza-
tions to which they return upon the completion of train-
ing. At the conclusion of their training at Fort Monmouth,
certificates of completion of the course are presented the
students. They are considered invaluable to the men who
want to get ahead in the service and constitute an incen-
tive for each student to put forth his best efforts.

The Aircraft Warning Department, which initiated in-
struction at Fort Monmouth in May of 1941, has grown so
rapidly that it was necessary to open a new center at
Camp Murphy, Florida. By the end of August, all in-
struction in the operation and maintenance of this highly
spécialized equipment will be given at Camp Murphy.

Largest department of the Eastern Signal Corps School
is the Officer Candidate Department. Capacity of the
school has increased manyfold since its beginning in July,
1941, and at the present time large classes of candidates
are being graduated every two weeks with commissions as
second lieutenants in the Army of the United States.

Warrant officers and enlisted men for the Officer Candi-
date School are selected by the commanders of the field
forces, commanders of service commands, department and
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Instructing a group of students in training in the theo.
ry of punch card operation used by the Signal Corps.

replacement training center commanders. They are chosen
on the basis that they have demonstrated outstanding
leadership and possess technical and educational qualifi-
cations and personal characteristics required for officers.
The three months' course is intended to teach the candi-
dates efficient administration, training and operation of
tactical units. Voluntary enlistment for Officer Candidate
training is provided for men of Selective Service classifi-
cations with dependents who meet certain requirements.

The course of the Officer Candidate School is intended
to teach the candidates efficient administration, training
and operation of tactical units. It is divided into basic,
intermediate, and advanced sections with the 657 hours
of work being divided as follows:

Basic Subjects

Basic Mathematics ......... ... . .. . i, 12
Dismounted Drill ... ... ... ... . .. 23
Inspections . ..... ...t e 5
Interior Guard Duty. . ... .o iie i, 5
MapReading ..., 34
Mess Management .............. it 16
Military Courtesy and Discipline.. ................... 4
Military Sanitation ..............ccoiiiiiinin .. T
Army Organization .................. . uuiiuuinurnn. 38
Radio Code Practice. . ..............ccouiuiinunninan.. 12
Safeguarding Military Information................... 4
Sighall SUDPIY 36 c 4 4@a b S 06000, oy v b s s o d et & 23
WIEABONS! watmnd = niveion mmnl tras sGLra  srovdidos ¥ & & o't ATk, & 18
Identification of Aircraft and Vehicles................ 11
10U I e R T e G L — 212
Intermediate Subjects
Administration ....... ... . ... ., 50
Defense Against Chemical Attack.................... 10
Elements of Electricity. . ... .. .. .. ... .............. 50
INSpections ... ......coiiur i ittt 5
Marksmanship and Combat Exercises
Dismounted Drill } """"""" 3
Motor Transportation ...........covevuvnunnnonnn. .. 30

November, 1942

Students at Ft. Monmouth Training Center making line.
route maps. Each man has wide table on which to work.

Army Organization I1.)...............cviivueinnn... 20
Radio Procedure ............ ... it 10
Tactics and Technique of Signal Communication. ..... 30
Range Instruction; esses semsne 4t o dm- dnsy .« abab s s avs 12

Totalees - . s -2 bes a8 pol aut o g et B0 . s 242

Advanced Subjects

Classification Procedure and Army Postal Service.. ... 4
Basic Signal Communication—Radio..,.............. 20
Basic Signal Communication—Wire.................. 20
Board of Officers......cooiviviiiiiiiieineiininnnnns 4
Customs of the Service. ... ....... ... .coiiiiiiina... 2
INSPeClionS w« gsvaws wweidos wiise ibaeeay s ody HRALL N 1A 5
Local Security Drill or Dismounted Drill............. 22
VLAY TL AV w1 e = 0 e 4 B GV, A, < e B o it i 5 e 28

Students copy code from miniature blinker light which
is inserted into landscape painting in the classroom.
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Signal Corps personnel mu:t keep in physical trim at all
times. Plenty of climbing is done by the-e radio men.

This outdoor class is studying pole line construction. The
Wire Division of the Signal Corps gets plenty of action.

Streams are no hazard to these members of the Signal COI:pﬂ.
Ropes are here used to assist students across this barrier.

Rules of Land Warfare. ... ...co.evveeroensnnnonsans 4

Tactics and Technigue of Signal Communication IL.... 40
Training Management . ........c.ccciiinvnenrnennnaas 38
Field EXerciSe . oot vvi i iiiieerenronnneeoanannsans 16

0] - ) 203

A company officers’ course of 520 hours, an advanced
course of 520 hours and a division signal company officers’
cadre course of 192 hours are offered in the Officers’
Department for officers of the Army and the Marine Corps.
The course of study is designed to qualify officers for duty
in the field organizations and give them a general knowl-
edge of the various organizations and tactics of various
branches of the Army. Upon completion of a course, offi-
cers are assigned to the duties for which they have shown
the most aptitude.

The 12-week company officers’ course consists of sub-
courses common to all company officers and courses in the
specialties of radio communication, divisional field wire
communication, long lines outside plant, long lines inside
plant, and supply and motor transport. Each student offi-
cer receives instruction in the common subcourses and in
one of the various specialties.

The following list shows subcourses for company officers
and the hours devoted to each:

Common Subcourses (Taken by all student officers)

MapReading .......ciiiiiuieniiininnrennnnnnnaenes 20
General Tactics and Army Organization.............. 76
Agencies of Signal Communication................... 36
Combat Orders ......covvvi i inicnenninnnnnarianaes 36
Chemical Defense ..... (300000 0000G000G0 0000000000060 8
Training Methods ...........ciiiiiniiiiiiinnnnennns 42
Company Administration .............ccoiiiiaii., 30
Military LaW ... it iiieiireereennroanneocanannanns 12

YN0 00000000600 000080000000500080000000000 260
Specialist Subcourses (One subject taken by each student

officer)

Radio Communication ........ccovvinvinennnnneeenn. 260
Field Wire Communication.................cooiut 260
Long Lines Outside Plant..............cccoviviienan, 260
Long Lines Inside Plant .....................oiii, 260
Supply and Motor Transport. ... .....coovveeunnnannnn 260

The purpose of the course for advanced officers is to
instruct specially selected officers in subcourses appropri-
ate to qualify them to command tactical Signal Corps
units of battalions or larger, and to serve as signal officers
for tactical units. Subcourses common to all advanced offi-
cers and specialty courses in appropriate subjects to train
signal officers for ground forces as well as signal officers
for the air forces are given.

Officers assigned to division signal company cadres are
given instruction in the preliminary organization of their
unit to include actual preparation of initial requisitions,
training programs and schedules, instructional material

.and plans. Each company commander is required to direct

the work of his cadre and is given any assistance required,
such as advice, visits of inspection to available units and
additional specialist training from his officers.

Instruction is provided in the cadre training course for
the following types of assignments: company commander,
supply officer, wire construction officer, telephone and tele-
graph officer, radio officer, message center officer, motor
transport officer, and radio intelligence officer.

Special training for graduate electrical engineers and
electronic physicists is offered by the Officers’ Department
in an electronics training group for duty with the Aircraft
Warning Service. Commissions as second lieutenants are
offered directly to qualified electrical engineers. Students
in an electrical college or majoring in electrical engineer-
ing or physics in any technical school are permitted to
enlist in the electronics section of the Enlisted Reserve

(Continued on page 144)
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MSCS Radio test and repair school students ogyerating field transmitter and receiver units.

Midwestern

~ MGNAL CORPN TRAININ

by Maj. Gen. WALTER E. PROSSER

Unele Sam is providing our military
- machine with qualified radio men
to “‘get the message through® with

speed and precision on every front.

HEN the recent dedication broadcast of the new,
Whuge, Midwestern Signal Corps School at Camp

Crowder, Mo., hit the airways, it flung to Hitler
and Hirohito a symbolic challenge from the Signal Corps
that didn't require decoding.

For the opening of Midwestern means that this school
is well on its way to becoming one of the country’s great-
est Signal Corps training centers for the men who maintain
and staff the Army’s far-flung system of communications.

Not since Indian smoke signals atop Ozark hills gave
way to peaceful farmlands and orchards, has the quiet,
rolling countryside of Southwest Missouri seen such
change and activity as went on during the construction
of Camp Crowder this past year. Area by area, the Ozark
scrub was tamed, the hills leveled, and regular square-cut
Army buildings established. Today, the completion of Mid-

November, 1912

Born In Indiana in 1882. Graducted from the
U. §. Military Academy in 1905, being commis-
sloned Second Lieut. of Artillery. Served with
both artillery and infantry as well as with the
Signal Corps. Tours of duty with the Signal
Corps Intiuded commands in Alaska, the Panama
Canal Zone, ond the Philippines, as well as many
posts in the U. S. proper. Commanded the 350¢h
Field Artillery during Worlid War I. Is a grad-
uate of the Fleld Artitlery School, the School of
the Line. the General Staff College, and the
Army War College. Became Commandant of the
new Signal Corps School at Comp Crowder, 1942.

western has added training facilities for thousands of men
to be added to the large number being continuously
shipped from the Replacement Center at the opposite end
of the cantonment.

Camp Crowder is located in the heart of the Ozark
country, near Joplin, Mo., close to the geographical center
of the nation. Adjoining railroad and highways make the
camp easily accessible to every part of the United States.

Behind the camp proper are hundreds and hundreds of
acres of rugged terrain, where operators in reconnaissance
radio cars, construction men building wire lines, and wire
operator crews toil daily, getting the best possible work-
out for future tough communication problems. Up in the
hills or on the banks of Bull Skin Creek and Indian Creek,
lonely Command Posts rehearse endlessly in the mainte-
nance of communications with other isolated Command

e35
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Radio code and traffic schoel students learning to handle
the mil (typewriter) in one of the many code classrooms.

Posts and Headquarters. Foot runners, motorcyclists, and
motor car messengers supplement the speedier radio wave,
the telephone, telegraphy, and field teletype. And it is Mid-
western’s duty to train more and more of the men who
install, operate, and maintain this field equipment and
other Signal Corps communication instruments.

For students, Midwestern takes the men with special
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__\\‘_ aptitude from Camp Crowder’s Replacement Center, and
\“\\ also opens its doors to the best communications troops
g from various branches of the Army (infantry, artillery,
\:ﬁ armored forces, etc.) all over the country.
T~— Midwestern, whose educational set-up is similar to the
= parent Signal Corps school at Ft. Monmouth, N. J.,, then
’\ administers to the soldier a combination of tutoring, study
e of instruction sheets, and plenty of laboratory experience,

training him to become an expert radio, telegraph, or

telephone repair or maintenance man, a cable splicer or
radio operator, after which he receives his field experi-
ence with a combat unit.

From the day a small group of Midwestern’s "officers
Pole-line construction students of the MSCS school make and men arrived at Camp Crowder untl} the_ school’s doors
preparation for splicing cable as part of their training. opened to the first students on July 1, its history was one

of rapid growth and rush schedules. Twice the school's
quota was upped, and existing plans had to be revised.
But the original schedule was kept, and today Midwest-
These men are busily engaged in work on combination open ern is doing its share in the Army’s vast training program.

wire and cable lead installation. Classrooms in background. The school is arranged into three main departments of
study—the radio division, the wire division and the com-

Complete telephone switchboard and signal center,
Temporary terminal board is connected enroute.
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Inspecting an “electric eye” code keyer which is used
to play back to students a record of their sending.

mon subjects division. Before beginning the study of wire
or radio, each student (except radio operators) spends
enough time in the common subjects division to learn
principles of electricity and enough manual training to
enable him to use the tools he will have with him in com-
bat.

In this initial training, a careful study is made of each
man’s aptitude and qualifications by interview, observa-
tion and test, in order to determine exactly what his mind
and hands fit him for. A man whose previous experience
better fits him for service in the Engineer, Quartermaster,
or any other Army branch, is usually transferred. For
in today's technical warfare, the Army must insure that
maximuni use be made of every soldier's civilian cx-
perience.

Midwestern makes use of the “individual progress” sys-
tem, in which the soldier is allowed to progress according
to his individual ability and previous training. This al-
lows previously-trained men to finish their study course
quickly, and be assigned to units in which they are suit-
ably qualified, without delay.

In Midwestern’s method, there are no set opening dates
for classes. Soldiers come in from the Replacement Cen-
ter or tactical unit any day of the week and any hour
of the day to begin their individual training. Given a
schedule, each man is held responsible for getting to the
proper classes on time. This individual responsibility of
students is intended to develop a high degree of initiative

This group_of different types of portable and field
switchboards undergoes "inspection by students.

November, 1942

MSCS radio code and traffic control room. Soldier is
adjusting one of the many automatic code keying units.

A Central Office switchboard installation. Student is work-
ing with soldering iron on one of the many circuits.
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This photo, taken at the Midwestern School at Camp Crowder, shows students learning teletypewriter machine maintenance.

and self-discipline, since Signal Corps soldiers often work
alone in combat on highly responsible duties.

The men chosen to be trained as radio operators, both
for field and fixed stations, go directly into the code and
traffic department of the radio school. And the code class-
room affords a good example of the modern educational
methods which all Midwestern divisions pursue in training
their student-soldiers,

Instruction in the code and traffic department begins
with an aptitude test, and from there the initial instruc-
tion is coordination of typewriter keyboard and radio tele-
graph characters. There is no special formula for teach-
ing radio operators; each man must be taught separately.
One has trouble with his “H's,” another with the letter
“S"” The proper method of training must be found for
each man.

Rigid patterns of hour-long practice periods on definite
code groups are eliminated. There are no rules compelling
each student to spend a specified number of hours on any
one part of the course. Complicating the task of the in-
structors is the fact that some men know touch typing,
while others don't. Some already know the International
Morse Code, but can’'t type—and vice versa. For the
student operators who don’t know the code, a method of
oral instruction in unison is being considered. This is the
method used by several civilian schools. In this method,
the students in the class repeat together the code letter
heard in their earphones. A student making an error is
conscious of it and thus does not continue to practice a
fault.

Emphasis is placed on sending. It has been found that
while many men are adept at receiving, comparatively few
are good senders. The students are required to copy re-
cordings of their own sending. This is done by use of the
“electric eye” automatic code keyer, which plays back

638

to the student an actual record of his own sending. This
method is also self-correction because the student copies
his own sending errors and cannot pass the test until he
both sends and receives correctly.

For visual reception—known as “blinkers”—, a small
one-watt neon lamp is placed at each desk. This light
responds readily to an impulse, because of its fast extinc-
tion characteristic. These individual lights enable each
student to practice visual code reception whenever de-
sirable. At the discretion of the instructors, student opera-
tors are permitted to spend as much time as necessary to
master the code. After picking up speed, the most apt
students are selected for high-speed operator training.

When a man assigned to fixed station operation can
send words with the vibroplex, or speed key, at 20 per
minute and can receive 25 words per minute, he is intro-
duced to fixed station equipment. For practice, the fixed
station men copy signals from actual radio stations with
commercial receivers, and practice sending to each other
on simulated circuits. Again the theory is that if a stu-
dent can receive manually sent code copy, he will be able
to handle perfect copy later.

Supplementary instruction includes the operation of
high speed automatic equipment, the operation of Wheat-
stone perforators, and the use of the telegraph printer,
as well as visual transcription of code characters from
inked tapes. At the end of 90 days, the goal of the student
is 25 average messages per hour, both sending and re-
ceiving. The text of all messages must be letter perfect.
The message must go through correctly, regardless of the
words per-minute.

Those slated for the radio repairman course are given
courses in electrical and radio theory before they prac-
tice on the sets they learn to repair. They are taught only
those principles of radio which are applicable to Army

RADIO NEWS
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Working on a moter contact spring at the maintenance
classroom. These complicated machines are soon mastered,

field service, because Midwestern is creating technicians,
not engineers.

They learn first of all the purpose of the course and
what they are expected to know:

(1) the basic fundamentals involved in the science of

radio transmission and reception;

(2) how radio frequencies are produced and transmit-

ted;

(3) how they are jntercepted, detected and amplified;

(4) how they are modulated;

(5) how actual radio sets are most rapidly maintained

and repaired.

The student works in the laboratory with the “bread-
board” or laboratory layout of transmitters and receivers,
made from real parts and not merely laboratory toys.
He finds out what makes things tick by connecting in-
struments to the equipment and observing the results on
various meters and modern test equipment such as oscil-
loscopes.

Later in the course he is introduced to actual transmit-
ters or receivers when he has a practical working knowl-
edge of its operation. As when studying the Principles of
Electricity, the time spent here by the student is deter-
mined by how much radio he knew before he entered the
Army, and by his rate of progress.

Final step for the radio repairman is the Radio Test
and Repair School, where he actually repairs real faults
on real army sets. Here for the first time he handles
modern Signal Corps equipment, starting with various
types of test sets, analyzers, oscilloscopes and other trou-
ble-shooting and testing equipment, so that he can per-
form actual tests on all types of receiving and transmit-
ting equipment encountered in actual field operations.
When he can be relied upon to keep communications appa-

(Continued on page 146) ’

Noevember. 1942

Cable-splicing student, testing a large cable with the
aid of bridge—familiar to all Signal Corps men.

Radio test and alignment procedure of a Signal Corps
set is being taught at tlte MSCS Test and Repair School.

A Scout Car radio transmitter undergoing a series of in-

structive tests.
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Teletypewriter Maintenance laboratory. Students learn detail assembly and service of mechanical and electrical parts.

How ENLINTED MEN Learn

The Signal Corps instructs a large number of radio and wire

specialists to handle communicalions in the many services.

consists of three basic divisions. The department is

under the command of the Assistant Commandant
and under the direction of the Director of the EMD. The
three divisions are administered by Officers in Charge.
The sections within the divisions are under the direct
supervision of officers; the instructor detail usually con-
sists of non-commissioned officers entirely. The depart-
ment enrollment in the last year has increased more than
350 per cent. The student turnover averages between four
and five months, the length of the courses varying from
three to seven months, depending upon the specialty in
which the student is trained. The purpose of the school
is to train the various communication specialists needed
by the arms and services.

The prospective student arrives at Camp Edison, Sea
Girt, New Jersey, from his induction center, and there
receives six weeks' basic training. Camp Edison is a sub-
post of Fort Monmouth. During his basic training, the
soldier is tested to determine his future placement as a
student by means of the Army General Classification Test,
General Electrical Information Test, Signal Corps Code
Aptitude Test, and in some instances, the Otis Test and
the Mechanical Aptitude Test. These men, chosen as a
result of these written tests, are then interviewed by vari-
ous school officers. The men who are chosen for courses

THE Enlisted Men’s Department at Fort Monmouth

70

by Maj. F. C. SHIDEL

Born in Amherst, Wiscensin. Graduated from
the University of Minnesota Electrical Engineer-
ing Cellege in 1932, and commissioned a Second
Lieutenant in the Officers’ Reserve Corps. Mo-
rine radio operator and broadcast statien engi-
neer. Member of Engineering Department Na-
tional Broadcasting Company, when called to
active duty in January., 1941. Has served sev-
eral tours of active duty in the Office of the
Chief Signal Officer, U. S. Army Signal Corps.

given at Fort Monmouth are then, at the conclusion of
their basic training, transferred to either the Signal Corps
Replacement Training Center or the Enlisted Men’s De-
partment.

A large number of men from field or regularly organ-
ized units, who have been recommended by their company
commanders and have passed entrance requirement ex-
aminations prescribed by the Chief Signal Officer, are de-
tailed to the Enlisted Men’s Department for training in
one or more specialities. Upon graduation, they are re-
turned to their home organization and are capable of act-
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Radio transmitter test and repair by student at Signal Corps Training Center. Large tubes are 50-watters.

ing as instructors in their own unit school. From time to
time selected men from the Coast Guard and Marine Corps
are detailed to this school for training.

A student may, after being in the Army about three
months, apply through his company commander for ap-
pointment to the Officer Candidate School at Fort Mon-
mouth. If recommended, the student appears before a
board of officers where he is thoroughly examined as to
character, leadership, education, military experience, and
previous civilian experience. Upon graduation from the
Officer Candidate School, the student becomes a Second
Lieutenant, Signal Corps, Army of the United States.
Thus, a civilian can report to Fort Monmouth as a rookie,
receive basic training, take training in the Enlisted Men's
Department, transfer to the Officer Candidate School, and
become an officer after about seven months of intensive
training, without officially leaving Fort Monmouth. He
could then be assigned to the Officers’ Department for a
short period of further training before joining a regular
organization.

The applicatory method of instruction is employed in
the enlisted men's courses. The students are taught cor-
rect principles and methods and their practical applica-
tion. The greater part of the total instructional time is
devoted to practical work covering the requirements of
the particular specialty in which the student is receiving
training. Until they have successfully completed a given
phase of instruction, students are not permitted to pro-
gress to a more advanced phase. A partial objective in all
instruction is the preparation of the student to act as an
instructor, when necessary, upon being assigned to an or-
ganization. This is accomplished in part by the student’s
observation of the instructional material and methods used
in this school. When the nature of the specialty permits,
the student is also given practice in acting as instructor
before leaving the school. Non-commissioned officers from
regular organizations, detailed to the school for special
training, take a special course in Teaching Methods.

November, 1942

Learning to solder on a telephone frame. Extensive prac-
tice is necessary to produce good soldered connections.
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Men studying the intricate parts of teletypewriter machines.
Hundreds of parts must be identified and each one studied,

Many hours of patient study are required to master the
theory and operation of these almost human wmachines.

Civilians both men and women work hand in hand at the
Signal Corps training centers to install and test equipment.

Officer inspects the installation of equipment in this ar-
mored car. Note vertical antenna support on spring mount.

At the conclusion of each subcourse pertaining to a spe-
cialty, students arc requircd to take a final examination
therein. A score of at least 70% is required for satisfac-
tory completion of most subcourses, required completion
scores in some others being higher. Any student having
adequate knowledge of any of the subcourses, upon enter-
ing the school, may be exempted from the work required
to complete such subcourses, by the assistant commandant,
upon recommendation of the director, Enlisted Men's
Department.

Instructors rate each student in each subcourse on the
qualities demonstrated during the course. The qualities
rated are: aptitude, military bearing and neatness, atten-
tion to duty, tact, conduct as a soldier, initiative, intelli-
gence, and dependability. The ratings for each quality are
the standard War Department Efficiency Report ratings—
unsatisfactory, satisfactory, very satisfactory, excellent,
and superior. These ratings are consolidated into a final
rating and forwarded to the student’s company commander
upon the student's graduation from the school; they are
also made of record in the Director's Office and in the
Office of the Secretary of the Signal Corps School. Cer-
tificates are awarded to students who satisfactorily com-
plete one or more subcourses pertaining to any one spe-
cialty, and who obtain satisfactory personal ratings. Cer-
tificates as journeyman, apprentice, or helper are issued
according to the character of the work completed by the
student.

Courses for enlisted men of the Army of the United
States conducted in this school include the Radio Com-
munication Course, the Wire Communication Course, and
such other courses as are prescribed by the Chief Signal
Officer from time to time.

The object of the radio communication course is to
qualify personnel in one or more of the specialties of radio
operator, slow speed; radio operator, high speed; radio
operator, fixed station; radio repairman, field equipment;
radio repairman, Air Corps communication equipment;
radio repairman, UHF equipment; and teletypewriter op-
erator. The subcourses applicable, in whole or in part,
to the above specialties include Principles of Electricity;
Shop Work; Code Practice; International Morse alphabet;
Field Station traffic; Field Station traffic, advanced; Fixed
Station traffic and Signal Lamps; Installation and Opera-
tion of Field Radio Nets; Elements of Radio; Test and
Repair of Field Radio Equipment; Operation of Fixed
Radio Station Equipment; Radio Procedure, Field Nets
and Fixed Nets; Touch Typing, Teletypewriter Procedure,
Teletypewriter Traffic Practice, Teaching Methods (for
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Periodic inspection and tests of all radio equipment are
made to insure best possible performance in combat.

NCO students only); Air Corps Communication Equip-
ment and UHF Equipment.

In the Principles of Elecricity subcourse, instruction is
of a practical nature and covers the basic principles of
electricity and magnetism which will enable the student
to understand the circuits and functioning of field radio
equipment, It includes laboratory work in a very well
equipped laboratory.

Instruction in the Shop Work subcourse covers the
use and care of the tools commonly employed in the repair
of field radio and wire communication equipment. The
instruction is entirely practical and is conducted in a
model shop well equipped with the necessary tools and
facilities,

The Code Practice subcourse is divided into five sec-
tions. In the International Morse Alphabet section, ine
struction is entirely practical and covers training in the
reception and transmission of International Morse char-
acters until the student is able to send and receive at the
rate of 10 words per minute, Instruction in the Field
Station Traffic section is also practical and is intended
to familiarize the student with field message forms while
increasing his speed to 15 words per minute. The Field
Station Traffic, Advanced section gives practical instruc-
tion intended to familiarize the student with message
forms as used in field nets while increasing his speed to
25 words per minute. The telegraph typewriter is em-
ployed in this subcourse. The Fixed Station Traffic sec-
tion offers practical instruction intended to familiarize the
student with message forms as used in fixed nets while
increasing his speed to 35 words per minute. The Signal
Lamps section offers a practical course in sending and
receiving International Morse code by means of light
beams. All radio operators are trained in this subcourse
until they have reached a speed of ten words per minute.
The instruction includes training in proper procedure, in-
stallations, and adjustment of signal lamps.

The Installation and Operation of Field Radio Nets sub-
course offers training in the installation, adjustment, and
operation of field radio sets in field nets.

Instruction in the Elements of Radio subcourse covers
the elementary principles of radio theory and of basic
radio circuits. Instruction is made practical by requiring
the student to construct and analyze progressively the
simple and more complicated types of radio circuits. The
laboratory equipment available for student use is of ex-
cellent grade.

The Test and Repair of Field Radio Equipment sub-

(Continued on page 136)

November, 1942

These men learn to erect poles and to string and test all
circuits in quick time. Rain or snow is no handicap to them.

* * *

Six points show new system for the suppression of noise in
vehicular equipment. All units will eventually be protected.
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“PHOTO BY
8. ARMY SIGNAL CORPS”

by Col. RICHARD T. SCHLOSBERG

The photographers of the Signal Corps are always on the job—recording

the history of the Army-—wherever it may be engaged —at any tlime.

Shooting pictures while under enemy fire is
all part of a day’s work to these photogs.

74

Born in Maine in 1895, Groaduate of 8owdoin Col-
lege, the Infantry School. the Signal School, and
the Command and General Sta# School. Commis-
sioned a Second Lieut. in the Infantry Reserve.
1917, went to France in 1918. Commissioned o
First Lieut. of the reguiar Army in 1920, pro-
moted to Coptain, 1930; Major, 1938; Lleut.
Colonel, 1941: Colonel, 1942. Transferred to the
Signol Corps in 1926, Became Officer in Charge
of the Photographic Division of the Office of the
Chiet Signal Officer In 1927. Chlef of the Motion
Picture Prod. Division, Army Pictorial Service.

where is the credit line “Photo by U. 8. Army Signal

Corps.” Under photographs of smartly uniformed
troops on parade in times of peace, or of tanks rolling
into action in actual battle, this siogan identifies the
work of Signal Corps photographers who are constantly
at work recording in pictures the history of the nation's
Army wherever it may be engaged. As an identifying
legend, however, it has a -far wider meaning; we may
take it as representing the whole broad sweep of the
photographic activities of the Signal Corps.

The range of those activities is a decidedly compre-
hensive one, including a good many undertakings which
are comparatively little known. The Signal Corps profits
greatly by the thoroughgoing cooperation of the photo-
graphic and motion picture industries of the country.

In this article, then, we shall let the familiar credit
line apply to a verbal motion picture of manifold action
in the utilization of every photographic means to get war
on the record, to carry the message of the Army to the
people, to help in training soldiers to do their duty well,
and to serve numerous other purposes. In keeping with
its tradition of alertness in bringing every new technical
development into early use, the Signal Corps began work
with photography in 1881, when practical cameras were
still comparatively young, and in the years since then
has expanded its work in step with the growth of the
art. Its facilities today include virtually every special
technique of still and motion pictures, including sound
recording, animation, and other special processes.

Systematic organization is essential for proper operation
so the Army Pictorial Service—as the photographic serv-
ice of the Signal Corps is known—has been carefully
planned on a functional basis. The APS itself is one of
the four Services into which the Corps as a whole was
grouped by Major General’ Dawson Olmstead, Chief

(Continued on page 91)

FAMILIAR to newspaper and magazine readers every-

Technical Data on the photographs appearing in
the Salon Section is given on page 281).
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The words “'Photo by U. S. Army Signal Corps'’ are synonymous with the finest of
all technical photography. The following pages of representative subjects were -
taken especially for this issue to show the craftsmanship of these army experts.
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SIGHT AND SOUND

ON THE HOOF
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TANK TALK

81


www.americanradiohistory.com
www.americanradiohistory.com

82

w
24
8%
m
=
-
O

L
1
T
C
@
O
m



www.americanradiohistory.com
www.americanradiohistory.com

~ - ARG

- Al irrﬁllﬁ .-.fm_ti.lll..iil.-ﬂrl .
S — y .
> T gpma L ) [ . [

Pl R R t._.mg_ﬂg_g_ms%g CaRa R atan A

oy Il.\"o!w..r.._.f-nnﬂw.mnnhm.-nh.p_._.-.a!e.:sg- LT ﬂ.._. n%_piss-lr b rsrr rrrrmr .
e 3 L - 1 |
2] , _

,..H%%%%m,,mmwfmmm%mmmsh

.‘iar.‘dr, ._.l.lhﬂ.!' ll‘.._bh.r.fuéf_‘”ﬁiﬁtﬁl&## LA dd LI

www americanradiohistorv.com

[ 4
%

R
g .__..,_mw,m T

. i~
' ]
L ] (|

.

5, b ..h.h |

——

o S


www.americanradiohistory.com
www.americanradiohistory.com

MISS AND MONSTER
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PHOTO BY U. §. ARMY SIGNAL CORPS™ ccoxrivuen)

Signal Officer, during general reorganization last spring.
Colonel Kirke B. Lawton, as Director of the Army Pic-
torial Service, is responsible to General Olmstead. To
Colonel Lawton are responsible the chiefs of the three
Divisions of the APS—the Motion Picture Production
Division, the Pictorial Administrative Division, and the
Field Activities Division. Each of these Divisions in turn
contains several Branches, the number and functions of
which are determined by the work of the Division.

All military photographic services for the Army, except
aerial photography and ground photography connected
with it, are provided by the Signal Corps, which also
is charged with providing all photographic equipment
and supplies for the Army, with the same exceptions.
The photographic functions of the Signal Corps include
the procurement and supply of still and motion pictures
for historical records, information, legal evidence, train-
ing, identification, photomail service, and photographic
records. The Corps in addition acts as custodian for the
permanent photographic records of the Army in collabora-
tion with the Archivist of the United States; provides
combat photographic service for the Army Ground Forces;
provides services for production and distribution of mili-
tary training films, film strips and orientation films for all
agencies of the War Department; acts as custodian of all
foreign military and naval motion pictures, maintaining
liaison with foreign attaches for this purpose; and procures
and supplies photographic equipment for United States
military attaches, military missions, and other individuals
and agencies of the War Department in localities where
Signal Corps photographic service is not available.

At the Signal Corps Photographic Center in Astoria,
Long Island, a school for combat photographers trained
to use either still or motion picture cameras has been
established. Appropriately enough, it is housed in a build-
ing that was a well-known motion picture studio in the
days of the silent films. The school accommodates about
150 men, half of whom are trained in still photography,
and half in motion picture work. The course given by
the school does not cover basic photography, for the
candidates are carefully selected, to insure that they are
familiar with the fundamentals. Since the course is com-
pleted in six weeks, a photographer may be ready for
useful service to the Army within ten weeks of his in-
duction—time being thus allowed for assignment and basic
military training before the man_enters the photographic
school. The men trained at Astoria are assigned to
photographic companies, each consisting of motion picture
and still units, one such company being attached to each
mobile field Army to make a graphic record of tactical
situations in the theaters of operation. The photographic
school at Astoria, the only one of its Kind, is reserved for
enlisted men, a large percentage of whom after assign-
ment to photographic companies qualify as noncommis-
sioned officers or as technicians in the higher pay brackets.

The Photographic Center does many other things in
addition to training photographers. It is organized for the
production of training films, of film bulletins, of foreign
language versions, and of miscellaneous motion pictures.
It likewise procures and supplies production equipment
and materials, and of course is so set up as to provide for
proper administration and operation of its varied activi-
ties. In the training of still photographers, the Photo-
graphic Center has had the wholehearted co-operation of
the major picture syndicates and the New York City news-
papers. These volunteered to accept for training as many
Signal Corps photographers as their facilities would ac-
commodate, and each worked out a course of personal
instruction under the tutelage of regular staff news
cameramen. The students were taught to analyze picture
stories, acting the capacity of observers, and thereafter
were sent out on assignments by themselves or in company
with staff photographers. They thus have the benefit of
working with skilled old timers who shared generously

November, 1942
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Test shots of moving troops are part of the
instruction given the Signal Corps photogs.

all the tricks of the trade which they had learned in long
years of photographing all kinds of events from the news
point of view, and of getting finished prints ready for
early deadlines. It is not expected to make the students
experts in news photography in the time available for
the course, but examinations before and after the course
have showed clearly that each student advanced sufficient-
ly to enable him to do effectively the jobs assigned him.

The Signal Corps Production Laboratory at Wright
Field, Dayton, OChio, is another center of Signal Corps
photographic activity. Like the Photographic Center at
Astoria, the Production Laboratory is equipped for the
production of motion pictures and film bulletins. At
Washington, D. C,, is the third focus of the Signal Corps”

Closeups require a careful analysis to insure
getting a good picture. These are plate cameras.
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Demonstrating the action of the flash gun is
an important part of training in the school.

photographic work, in the Signal Corps Photographic
Laboratory, housed in a building on the grounds of the
Army War College. This is primarily a processing plant,
responsible for the processing of motion picture film sent
in by units operating in the field. Field units process their
own still pictures, duplicating being done by the ceptral
laboratory. The Washington laboratory is by way of
being a true photographer’s paradise, with hypo by the
hogshead, every latest devite for the control of gquality
in production, and an unremitting program of work de-
signed to turn out the best possible result. About five
million feet of motion picture film are handled here each
month, about three million being 16-millimeter film, the
rest 35-millimeter.

The Photographic Laboratory at Washington is: the cen-
ter for production of film strips—a half way point between
still and motion pictures—which are being used extensively
in the training of troops in all arms of the service. The
film strip is a series of frames on -35-millimeter film, for
projection through a regular slide projector. The frames
taken as a series tell a story or explain a process, but each
frame can be held on the screen as long as the operator

Ready for action are these graduates of the

or instructor may desire, thus affording ample time for
explanatory discussion. The photographing and distribu-
tion of these film strips for all branches of the Army are
done by the Signal Corps Laboratory at Washington.
Charts, diagrams, photographs, cartoons, tabulations, and
all sorts of other useful teaching material are combined
in the strips. Each arm of the service has a film strip
preparation unit which works out the basic idea of ma-
terial useful in teaching in that particular arm. The
elaboration of the idea, the necessary art work, and the
production are done by Signal Corps workers. About
twelve new strips are being produced each month, and
about 20,000 prints of film strips are being made monthly
at the Washington Laboratory.

Signal Corps laboratories are under the direction of
Signal Corps officers, and are staffed in part with enlisted
personnel, in part with civilians. More and more oppor-
tunity for women civilian workers is developing in the
laboratory, as is true in the photographic and motion pic-
ture industries genecrally.

It would be interesting to detail further the equipment
and organization which outfit the Army Pictorial Service
to do the many tasks set for it. In an article surveying
the highlights of the whole picture, however, we can
hardly .do more than mention the developing machines
turning out 16-millimeter prints at the rate of 125 to 150
feet per minute, the use of standard movic-studio tech-
niques to assure evenness of light values in the final film,
the appliances for continuous and step printing, the
meticulous cleaning processes used to insure clean nega-
tives and consequent scratches and blurless prints, the
continuous control of developer through the use of sensi-
tometric test strips, the acoustically treated projection
rooms for the test runs of sound films, the provision of
the latest and most refincd apparatus for the recording
of sound and the incorporation of proper sound tracks into
films. In sum, it can be said that the Signal Corps has
through the co-operation of industry been supplied with
the best equipment possible for the performance of its
work, and that its photographic armament is constantly
being improved and expanded as needs and opportunities
ailow.

Among the variegated activities of the Army Pictorial
Service, the work of the special projects branch of the
motion picture production division is a matter of interest.
Here have been produced films whose purpose it is to
take the Army into the factory—that is, to show gather-
ings of industrial workers how the results of their work
are put to use by the Army. The first picture of this
sort met with such enthusiastic reception from workers
and managers alike that a series of “War Films,” con-
sisting of one release a month, was put into production.
Considerable demand for these films from commercial
movie houses has been expressed, but for the time being
they are being shown only to factory gatherings, for it is
felt that those who build the weapons and machines on
which the Army depends should have first call on seeing
how their handiwork is used in fighting the battle of
democracy. In the preparation of films under the special
projects branch, the Signal Corps is fortunate in the co-
operation of ‘Hollywood film specialists, some of whom
donned the uniform of the Corps. Hollywood likewise co-
operates in the production of all types of training films.
Many valuable training films have been produced and
many others are in production. The complete facilities
of this great industry have been made available to the
Signal Corps for this important work.

Those facilities added to the extensive training film
production facilitics operated by the Signal Corps at
Wright Field and New York make possible the accomplish-
ment of the great motion picture production task assigned
to the Signal Corps. During the past year, these com-
bined agencies produced 275 different training. films, con-
sisting of a total of 830 reels. Nearly 70,000 prints of the
subjects were distributed in the past year to American
troops in training here and abroad. This distribution
represents a total of 144,000 reels of training film produced
and distributed by the Signal Corps for use in Army train-

(Continued on page 216)
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METEOROLOGY

Success or failure of a mission

may depend upon weather forecasting.
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Two feminine Signal Corps General Development Lab. workers about
to release a meteorological balloon. Note position of parachute.

set which sends various codes.

METEOROLOGY

by Lieut. Col. OSCAR C. MAIER

about the weather but nobody does anything

about it still holds true. Nobody can do much
about the weather; a great deal can, however, be done with
it by people who have dependable knowledge of what it is
likely to be. Today, in these terms, something is being
done with, and therefore about, the weather by the Navy,
the Weather Bureau, and the Army. The weather is
taken into account in the planning, design, and testing of
all military equipment. The Signal Corps, which for
twenty years between 1870 and 1890 was responsible for
meteorological studies and weather forecasts for the en-
tire United States and is thus the progenitor of the present
United States Weather Bureau, now confines its meteoro-
‘logical work to military purposes, civilian weather report-
ing being done by the Weather Bureau.

In its weather-studying function, the Signal Corps of
the United States Army is charged with the responsibility
for research and for the development, procurement, sup-
ply, and issue of meteorological equipment to the using
Arms. This work is thoroughly in keeping with the Signal
Corps’ traditional mission—"to get the message through”
—for meteorological service consists essentially in secur-
ing and assembling as many messages as possible about
the state of things overhead, and interpreting these re-
sults in the light of both experience and the most highly
developed theories of analysis.

The necessity for accurate and dependable meteorologi-
cal information is probably greater in this war than ever
before in military history, for reasons which require but
Jittle explanation. As more and more use is made of avia-

MARK TWAIN’S complaint that everybody talks

04

Born in Poland, September 4, 1901, Graduated
as a Second Lieut., Signal Corps, June 12, 1925,
from the U. S. Military Academy. Graduate of
the Signal School In 1926, stationed In California
for meteorology study, where he became one of
the outstanding Army ''weathermen’’ previous fo
the organization of the present weather bureau
system. Promofed to Ist Liewt, Oct. 1, 1930; to
Capt. Aug. 1, 1935, Served with the Army Air
Forces in 1937-38. Became a Major, Signal Corps
in 1941, and is now Director of the Signal Corps
General Development Laboratory. Ft. Menmouth.

tion, and as greater and greater accuracy is sought in con-
trolling gunfire, two of the principal reasons become ap-
parent. The military uses of meteorology are in fact as
widespread as the civilian uses. Some of the correspond-
ences are suggested by this tabulation:

Military Life
Operations Forecasts
Bombing Missions
Chemical Warfare Service
Armored Force, Infantry, and

Field Artillery Operations
Change in Diet and Clothing

Civilian Life
Weather Forecasts
Air Travel
Crop Forecasts
Motorists’ Guide

Frost Forecasts
In recent years, rheteorological research all over the
world has been greatly expanded because of the far wider

need for information about the weather as civilian life has
been speeded up, as economic activities have become more
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Many different types of parachutes are required by the A feminine worker at the Signal Corps Development Lab,

personnel of the General Development Laboratory staff. checking meteorological equipment. Note double loops.

Test map used by the General Development Lab’s shows weather conditions in different parts of the country.

November, 1942
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This worker is preparing a weather map which is to be
used in the meteorological section of the Laboratory.

Feminine worker of the Signal Corps General Development
Laboratery checking wind velocity measuring equipment.

£r.d bl o

Observing the flight of a free balloon. Notes are
being taken by the Laboratory worker on the left.

closeknit and as air travel has come to be relied on to
an increasing extent. As a consequence, great advances
have been made in the theoretical analysis and practice
of the forccasting technique. Signal Corps meteorological
investigators have been closely concerned with these
events, and it is well that they have been, for a cor-
respondingly rapid development of the “tools of the trade”
has had to follow. Only if instruments were refined and
improved at the proper rate could full use be made of
the improved technique. It was the function of the Gen-
eral Development Division of the Office of the Chief Signal
Officer of the Army to provide the necessary funds to
encourage development by commercial concerns guided by
the Signal Corps General Development Laboratory.

‘The most picturesque of these modern meteorological
“tools” is the radiosonde, which explores the atmosphere
vertically for data on pressure, temperature and humidity,
which it reports to the ground by means of a small radio
transmitter. At the ground, the message is recorded and
is plotted as a function of the time of flight. A counter-
part of the radiosonde is the aerometeorograph which is
borne aloft by a plane. The data which it records are
evaluated upon the return of the plane to the ground.

The radiosonde is regarded as preferable to the aero-
graph for several reasons. It can go up and report on
weather conditions high aloft on days of low ceilings,
when the airplane remains grounded. These days, notably,
are the ones when ascents are most needed. Of course, no
hazard to personnel is involved when the radiosonde is
used. Savings in time and cost—a matter of considerable
importance as the demand for knowledge of the weather
has so widely expanded—are produced by the use of it.
Since readings are made automatically as the radiosonde
climbs, no time is lost. The ground station equipment
which receives data from the minute light-weight trans-
mitter during its lofty journey is a permanent installation,
the cost and upkeep of which are very low in comparison
to these costs for airplanes. The radiosonde travels up-
ward until it reaches atmosphere so rarefied that the bal-
loon bursts. Then the meteorograph drops earthward, its
return journey being eased by a parachute. A large pro-
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Airplanes were used formerly for gathering
weather data. Fog prevented daily flights.

portion of meteorographs sent into the upper atmosphere
in this fashion are recovered and used again.

A large number of other instruments and techniques,
of course, are under study and development by the Signal
Corps. In the field of surface observation equipment, mo-
bile warfare has shifted emphasis from fixed station ob-
servations to mobile weather centrals. To reduce the
time of the transmission of consolidated weather teletype
reports and the delay due to deciphering and plotting the
reports, facsimile transmission apparatus is being used.

Other developments are under way whose nature cannot
be disclosed until after the war. Suffice it to say that they
have a bearing on gunnery, sound ranging, and forecast-
ing techniques. Under the direction of Major General
Roger B. Colton, and later of Colonel R. V. D. Corput, Jr.,
the objective of the Signal Corps General Development
Laboratory has been to produce accurate meteorological
equipment for supplying adequate information to the fore-
caster, who in turn is responsible for the safety of airplane
flights. Extensive calibrating apparatus has had to be
built in order to achieve this objective. It has also been
necessary to educate industrial concerns in the necessity
for the precision control of production. This has meant
the development of additional checking equipment and
the training of personnel in the handling of delicate in-
struments. Here again the Signal Corps has enjoyed the
quick cooperation of American industry in the task of
getting the message through.

Women workers are very proficient in handling the
many tasks at the Signal Corps Development Labs.

A complete meteorological station for field use.
Balloons are inflated in tent away from wind.

st e
WIND VANE anD
ANEMOMETER oo *

FIELD MOUNTED
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Scoring a Quartermaster Corps Training film. Prepared lecture is timed to synchronize with film action.

Sound Recording of Training Kilms

This special branch of the Signal
Corps prepares Training films on

many important military topics.

duction of training films by the Signal Corps is car-
ried out by an organization which has undergone a
tremendous expansion since pre-war days.

Training Film Field Unit No. 1 was the official desig-
nation of the original nuclear group of this expansion.
From this single field unit with its valuable experience,
the organization has grown until it now comprises a large
studio force and many field units, with a commensurate
extension of facilities.

In an effort to produce a large number of good training
films as rapidly as possible, non-essential production tech-
niques have been simplified or discarded. Hence as far as
sound-recording is concerned, the available personnel and
equipment have been extended to supply to the greatest
number of pictures possible, the amount of sound consid-~
ered to be essential to a lucid presentation of the instruc-
tion at hand.

To date, most films have employed an offstage narration
running the length of the picture. This narrative follows
closely the text of War Department Training manuals,
Live sound and dubbed-in effects are used only when they
enhance the effectiveness of presentation. To preclude any
possible distraction from the subject at hand, music is
used only on the main and end titles of training films.

l IKE other enterprises in our military effort, the pro-
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by Col. M. E. GILLETTE

Born in Mlinois in 1892. Graduate of Des Moines
College, 1916; post-graduate work in fjournalism
at Columbia University, 1931. Commanding Offi-
cer, Signal Corps Photographic Center, Long
Istand City., New York. Served during World
War | with the Quartermaster Corps; assistant
Quartermaster 7th Army Corps with the Army of
Occupation. Organited and directed the #irst
Training Film Fleld Unit ot Fort Monmouth, 1937-
1940, and during the next two years organized
the Training Film Production Laboratory which
was moved to their present location. the Sigral
Corps Photographic Center at Long Island.

The narration, live sound, effects, and music are mixed
in rerecording to produce a release negative.

Although an effects-library is maintained and constantly
augmented, it is usually necessary to record effects to
meet the particular demands of a picture. This is true
since most of the effects used in training films must be
strictly authentic. For example, the sound of a 75 mm
field piece firing cannot be substituted for that of a 37
mm antitank gun, since each has its distinctly character-
istic muzzle report.

One film for the Quartermaster Corps calls for the
characteristic sounds of over twenty different kinds of
truck motor knocks and noises, a bill which no ordinary
effects library could be expected to fill,

So far as is possible, the equipment used is standardized
as to cable connectors, line impedances, case and trans-
mission grounds, compensators, mixers, and general chan-
nel set-up. This practice permits ready interchange of
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Synchronizing sound and picture on moviola at Signal
Corps Laboratory. This requires expert composition.

components as well as operating personnel, and minimizes
the necessary replacement stocks. The equipment is di-
vided into two functional groups, fixed studio channels and
portable channels, with assignments of the channels being
determined principally by convenience in meeting service
demands.

In studio work with the fixed channels, all recorders,
projectors, and cameras are driven with interlock distribu-
tors on 220 volt 3 phase a.c. When a portable recorder is
used on a stage with camera, a 220 volt a.c. motor drives
the recorder and the cameras are turned with an interlock
distributor driven with a synchroaous motor. Clap sticks
attached to the printed slate are used for sync marks, with
a spoken slate read before the sticks are hit. Some of
the distributors are driven with regulated d.c. drivers,
which do not necessarily run exactly at 60 cycle synchron-
ous speed.

Both the distributor relay control lines and the motor
lines appear on a patch bay, where any combination of
recorder, projector, and camera motors and remote control
boxes can be patchea, This convenient arrangement was
part of the original studio installation, as were also
equally versatile monitor horn and signal light patch
bays, a PAX Telephone System, microphone wall recept-
acles in the stages, and other features. Narration, both
domestic and foreign releases, lip-synchronized dialogue
in foreign tongues, are usually recorded with fixed vari-
able density channels, with ribbon light valve recorders.
In this work as with other stage pick-up, cariod type
microphones are employed.

The microphone is mounted on a floor stand when re-
cording narration. The narrator stands, and reads his
copy from a music stand, the latter so placed and tilted,
relative to the microphone, as to avoid reflection effects.
Microphone booms with .cueing heads, rubber microphone
suspensions, and silent, braid-covered cables are used when
shooting with camera.

November, 1942

Signal Corps Training Film Field Unit No. 1, photographing
details of foot bridge construction, Ft. Benning, Georgia.

= e — T

Heart of the Sound studio—the monitor booth. Operator
controls volume of sound as it is photographed onto film.

Sound Recording Power Truck of the Training Film Unit.
The subject to be filmed is aerial machine gun fire on targets.
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Interior of Sound Recording Truck at the Signal Corps Lab-
oratory. All units are tied down securely 10 prevent damage.

Signal Corps Field Unit setting up their camera in preparation
to the taking of sound film of airplane moter noise and action.

* * *

Shooting a scene showing how machine guns should be used
in ground defense against low flying enemy airplané attacks.

The microphone feeds directly to an electronic mixer
in a portable console, The console also contains an ad-
justable low frequency dialogue equalizer and a voltage
amplifier which brings the signal up to bridging bus level,
approximately zero db (0.006 milliwatts). The low fre-
quency equalization compensates for accentuation of the
lows due to microphone characteristics, selective room
reverberation, difference in recording and reproducing
levels, etc. Depending on working conditions and voices
used, this equalization ranges from 5 to 10 db drop at
100 c.p.s. In sonie set-ups, the console is located on the
stage and the signal is monitored with head-phones. In
other cases, the console is placed in a monitoring booth
where monitoring is done with a speaker. Regardless
of where the console is located, the mixer has a choice
of monitoring either the bridging bus input or a photo-
electric cell pick-up of a portion of the light transmitted
by the recording light valve. The shift is made by throw-
ing a switch at the console. Also provided on the con-
sole are PAX telephone and signal light connections.

From the console, the audio signal goes to a main
amplifier position, where it feeds a 500 ochm bridging bus.
This bus is bridged by amplifiers supplying power to the
light valve, a volume indicator, a monitoring circuit, a
disc playback recorder, and a ground noise reduction
amplifier. An 8 db noise reduction and 4 db margin are
representative settings of the ground noise reduction sys-
tems. The light valves are tuned to 10,500 c.p.s. and the
ribbons are spaced by 0.0005” and offset by 0.001".
Clamped bridge valves are used on one machine. A
7500 c.p.s. low pass filter is inserted just ahead of the
valve to reduce tube hiss and to prevent overloading of
the valve at frequencies near its natural tuning point.

Recording is done in variable area duplex track with
equipment of more recent installation. The recorders
and rerecorders are located in a common room, where
the recordist and rerecorder operators can work in close
coaperation. The rerecorders are theater type soundheads,
with oil damped Totary stabilizers, and are equipped to
reproduce either “standard” or push-pull track, only the
turn of a switch being required to change from one type
to the other. Daily checks on the push-pull balance of
these heads are made with 1000-cycle loops of proper
azimuth, a cancellation of at least 30 db being normally
maintained through adjusting the balance of potential
on the anodes of the twin photocell.

The 250-ohm transformer outputs of the sound heads
are cabled to 45-db two-stage portable PEC amplifiers,
mounted interchangeably by plug-in slides on an equip-
ment rack in the same room. The outputs of the PEC
amplifiers can be patched to trunks feeding mixer consoles
in the rerecording monitor rooms. A fixed compensation
for recording and reproduction losses at the higher fre-
quencies is provided in a discriminating interstage coupling
circuit in the PEC amplifiers. For further compensation
in frequency balance or for effect, the rerecording mixer
console is provided with adjustable compensators conveni-
ent to the mixing position. These rerecording compensa-
tors permit settings for various amounts of rise or drop
at either the high or low frequencies, as well as various
tilts of the frequency characteristic in both directions in
the mid-range. The mixer may moritor the signal level
with either a db meter or a neon tube volume indicator,
both of which are bridged across the recording bus.

As he watches the projected picture work print for
cues, the mixer monitors the result of his mixing over a
standard two-way theater speaker system. The monitor
circuit includes an equalizer with a proper high frequency
droop to compensate for the PEC amplifier rise. Acetate
discs are sometimes cut for immediate play-back with
picture. The projector, film recorder, rerecorders, and
disc recorder are, of course, driven in interlock. An
amplifier with adjustable compression is used in rere-
cording, the compressor usually being adjusted for 2:1
compression in the 20 db range of compressor input below
100% modulation. That is, the output versus input curve
breaks away from a slope of unity to a slope of 0.5 at
a point 10 db below that compressor output level which

(Continued on page 150)
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conversations and are not subject to

interception with direction finders.
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Students engaged in the task of soldering on large terlephone
rack. They must become thoroughly familiar with color coding.

Signal Corps student operating a_field telephone test station.
Tags identify various lines extending to many field divisions.

WIRE COMMUNICATIONS

by Maj. ROY 0. FRANZEN

Born In Minneapolis, Minn., in 1904. Graduate
of the University of Minnesota in 1925. Com-
missioned In the Signal Corps Reserve after com-
pleting four yeors' R.O.T.C. Signal Corps course
there. Engaged in planning and development in
connection with the manutacfure of telephone
equipment with Western Electric. Called to ac-
tive duty at Headquarters of the then 2nd
Corps Area In 1930. After two years with the
New York Signal Corps Procurement District,
cafled to extended active duty In December
1941, and assigned to the General Development
Branch of the Office of the Chiet Signal Officer.

UNCTIONING side by side with radio, wire com-
munication provides irreplaceable advantages in the
business of carrying the vast number of messages
necessary to co-ordinate supply and large troop activities
in the prosecution of the war. The wire system affords
privacy, personal contact between commanding officers,
dependability, immunity to atmospheric static and to other
interference. Furthermore, enemy intercept and direc-
tion-finding equipment faces a more difficult task against
our wire communication. Radio and wire together carry
the bulk of the work of putting the message through.
This fact has made it imperative that new army wire
equipment be developed to fit the pattern of modern
warfare. It has also brought about a closer union of
radio and wire units.
The Signal Corps hence must train in a very short time
enough personnel to operate the equivalent of a big com-
mercial system, scattered far and wide, which can be

102

transplanted to any theater of operations on short notice.
Moreover, it not only must train necessary operating
personnel, but also must design, procure, issue, main-
tain and operate the system. Much praise must be given
to the commercial communications companies and the
designers and manufacturers for giving unsparingly of
their time and effort to assist the Signal Corps in doing
this man-size job in the short time allotted.

Basic Specialist Training is the first requisite for oper-
ating personnel, who must be familiar not only with wire
usages but also with their precise tactical application in
battle assignment. This Specialist training for wire com-
munication is carried on primarily at Fort Monmouth,
New Jersey, and at Camp Crowder, Missouri, where classes
are conducted and tactical problems are simulated with
the view of turning out enlisted men capable of doing
the particular job in which they have specialized, together
with officers who are capable of handling the broader
phases of wire communications.

Other schools for wire communication are now also
operating throughout the country. The American Tele-
phone & Telegraph Company and associated operating
companies are conducting a number of schools devoted to
this study. Some idea of the demands to be met can be
had from considering the need for pole linemen. About
15,000 of these specialists will be required within the imme-
diate future. Their training course takes three months.
At its conclusion they must be capable of installing poles,
with their associated guying and hardware.

After assignment to a specific field unit, a man receives
experience in the actual application of his specialty, and
working as part of a team with other specialists is under-
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This wire laying crew is making ready to string communication line from a
Mobile Signal Corps wire truck. Wire erews operate inall kinds of weather.

Construction truck equipped with derrick and Soldier operating field telephone switehboard in
mechanical “earth horer” used for erection of tele- heavily wooded section. Collapsible legs and com-
phone and telegraph poles by the Signal Corps erews. pact construction make transportation simple.
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Care must be taken not to damage
insulators while stacking crossarms.

- -

.

Qutpost field telephone straps
around pole ot other supports.

Servicing a wire reel cart used
in stringing communication lines.

scored. But this is only part of the wire specialist’s job:
Signal Corps troops must also be trained to defend them-
selves and maintain the offensive while performing their
job—particularly in the case of line construction and main-
tenance personnel who must travel in small groups. To
do so, these men and their vehicles are supplied with
effective weapons which they must learn to use; the cover-
age and camouflage of equipment, lines, vehicles and
tracks of the vehicles are also taught.

During the first World War long distance telephone
communications were carried on solely at voice frequen-
cies on open wire lines. Two-wire voice-frequency repeat-
ers were the only means of long distance communication
other than telegraph. The first carrier telephone system
was placed in commercial use just at the close of the first
World War and introduced means of greatly increasing
the number of simultaneous telephone conversations which
could be transmitted over a single open wire pair. In the
twenty years since the close of that war, the carrier tele-
phone art has made tremendous strides. Most of the long
toll telephone traffic in the United States was transmitted
over carrier telephone systems on open wire lines or cables,

104

Students learning threading and
use of various types of blocks.

Instruction in pole line construe.
tion at Signal Corps Schools.

Thousands of feet of wire are fed
out hourly by this moving truck.

The application of the carrier telephone art to military
uses has been immediate with the advent of the present
war. Wherever open wire lines have been found in place
by our far flung forces, commercial carrier telephone
equipment has been applied to increase the capacity of the
lines already in existence. In some instances lines in excess
of ‘2,000 miles in length are being so equipped.

Carrier telephony has also been made to fulfill the needs
of tactical units in the theater of operations where traffic
is likely to be heavy so that lines must be laid and placed
into operation rapidly, where transportation facilities are
at a premium, and where the distances over which com-
munications are necessary are much greater than in any
previous war. Equipment meeting these requirements has
been designed wherein carrier telephony is applied to a
light cable which can be laid rapidly and which will pro-
vide excellent telephone communication over distances of
several hundred miles. In addition to supplying telephone
communications, carrier telegraph is also transmitted over
this cable, thus providing several channels of high speed
printer telegraph service over much greater distances than
was possible with d.c. telegraph. All of this telephone and
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Ample supplies of cables must be

available for field communication. field crews.

Late type field telephone switch-
board. Note dial above patch cords.

telegraph service is provided with a bulk and weight of
material that is less than 5 per cent of that of the lightest
type of open wire construction which would provide the
same amount of service. Furthermore, by the use of car-
rier systems where several channels of communication are
required it is estimated that over 3,000,000 pounds of cop-
per will be saved in the next year.

Equipment has also been developed to act as terminal
amplifiers and two- and four-wire voice frequency repeat-
ers on single channel field wire lines so that as forces
advance, existing lines can be extended and so that long
local lines can be used. This equipment is approximately
the same size as the field telephone and is powered only
by dry batteries. Such repeaters as these must also func-
tion substantially without attendants and be capable of
withstanding the rough handling that such a small pack-
age Is very apt to receive.

One of the problems which confront the designer is that
these repeaters must function over lines of sometimes very
poor and widely varying electrical characteristics, since
the transmission medium may be field wire laid on the
ground, rubber covered cable, or open wire lines.

November, 1942

Radio directs the operations of the
Note wire and reels.

Outdoor experience in cable repair
and service at the Training Center.

A Signal Corps lineman tying field
wire in place prior to stringing.

Birdseye view of student at work in
manhole making wire cable connections.

During World War 1, a large portion of the Army wire
communication system was of a somewhat permanent na-
ture. Most lines were open wire, installed on poles ob-
tained from Spain, using solid copper wire in accordance
with commercial practices at that time. It is anticipated
that this type of facility can also be utilized to some ex-
tent in this War. Line construction trucks equipped with
earth borers, pneumatic tool equipment and derricks are
being provided for this purpose.

Constructing such a wire line is a slow process however,
and such lines are very susceptible to destruction, so that
it has been necessary to provide other types of lines. As
in the last war, field wire is still being used but with jm-
proved characteristics. Instead of the heavy outpost wire
used jn very advanced sectors in World War I, very light
assault wire is being specified; it has a transmission range
fully equal to that of the old wire but is very much smaller
in diameter. A considerable quantity of what was known
as outside distributing wire was used in World War I
because of the lack of commercial facilities for producing
other than a solid conductor. Lacking flexibility, this wire

(Continued on page 204)
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~DEVELOPMENT OF

by
Col. J. D. O°CONNELL

Born In llinois in 1899. Graduated from the
United States Milltary Academy in 1922 being
commissioned o Second Lieutenant of infantry,
transferring ta the Signal Corps in 1929. Holds
graduate degrees from Yale University. Studied
communications engincering at the Sheffield Sci-
entific Schoof In 1929-30: 1s a graduate of the
Command and General Staff School. Executive
Officer of the Signal Corps Laboratories at Fort
Monmouth in 1929, and in the next year took
charge of communications projects there. Col.
O'Connell was assigned to the Office of the Chief
Signal Officer of Washington in November, 1941.

This heavily armored car awaits the oncoming enemy
from a concealed position adjacent to a supply line.

Speedy scout cars are equipped with latest radio equipment. Tied-down antenna prevents whipping.
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VEHICULAR

EQUIPMENT

The success of Blitz techniques must depend upon adequate

communicalions. Without them pincer movements would iail.

EN the British captured German General von
Wgavenstein at Tobruk a few months ago, they
captured with him a pithy epigram. “Desert
warfare,” said the General, "is a tactician’s paradise—but
a quartermaster’s hell.” But the General made a serious
omission when he forgot Purgatory, wherein resides the
signal officer, sitting on pins and needles in everlasting
fear of the failure of his communications. For, in this
war of fast movement, failure of communications spells
failure of the operation.

While increased emphasis has been placed upon all
phases of signal communication, accounts, with few ex-
ceptions, have failed to do full justice to the fact that the
success of German Blitz techniques of double pincer and
“Kedge and Kessel” depended completely on adequate sig-
nal communications: without them any double pincer or
similar tactic is doomed to failure from the start.

In the many apparently catch-as-catch-can combats
which result from these tactics, it is basic that the side
with the best communications will inevitably win—other
factors being equal. Creating a condition of chaos in the
communications of the enemy, while at the same time
maintajning a full low of information and control over
our own forces, is much like a boxing bout in which one
fighter has his eyes bandaged and his ears plugged, while
his opponent has the full use of every faculty. You can
imagine the odds in such a prizefight.

For this reason, ideals to be attained in signal systems
for modern war are: (1) Perfect signal communication
at all times and (2) Systems of such flexibility and mobil-
ity that the establishment and maintenance of communi-
cations does not impose limitations on the inherent mobil-

ity which can be obtained by daring and competent use
of the airplane, the truck and the.tank.

Of course, such signal systems include extensive wire
lines which, working hand-in-glove with radio, form the
flexible network of army communication. Wire adds ad-
vantages to the elasticity of radio: It provides personal
contact between commanding and staff officers, offers
privacy, and keeps our troops’ location secret from enemy
interception. Qur wire communications will be treated
further elsewhere in this issue. But in this article we're
dealing primarily with radio which, under the difficult and
kaleidoscopic conditions of modern war, calls for the most
modern instruments our factories can produce. Produc-
tion at once, and the full equipment of the army is, of
course, of primary importance. But for the long pull,
that, alone, is not enough: In the Signal Corps there's
no such term as “good enough.” Signal equipment must
all be better, and as rapidly as it can be made better.

Therefore, our Signal Corps development agencies, on
which this assignment falls, must not only take every
advantage of knowledge gained by past experience, but
must break through to new horizons of research and
development. For the character of signalling changes
with the character of every war. This is no exception:
to signal maneuver the hordes of Genghis Khan waved
black and white flags from the top of a hill; today a
maneuver of U. S. troops may be instantly ordered through
frequency-modulated radio by an armored vehicle racing
at high speed.

To make our radio good, and a lot better than that
of our enemies, is the objective of Signal Corps Develop-
ment Agencies which, well before the beginning of the

A crew of Troop E, 6th Cavalry, prepares to go into action. Radio keeps them in touch with other units.

November, 1942
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Interior of latest trailer unit resembles a compaet and
efficiemt pernument installation, Everything is tied down.

o &3 » lav-

Tank radio sets withstand terrific heat and vibration.

All vehicular antennae are equipped with spring mounts.

Highly maneuverable are these radio-equipped scout cars.

This mobile unit includes powerful transmitters and re-
ceivers {(in trailer unit), Truck contains generators.

war, had embarked on a vigorous forward course. Long
before Pearl Harbor was attacked, most developments had
resulted in production contracts for modern radio sets.

The problem of radio equipment for this war was at-
tacked simultaneously on several fronts. At our Labora-
tories, operations were divided among sections, each of
which were assigned specific projects, and specialists on
each subject were assembled. The knowledge of these
specialists ranges over the entire front of engineering:
design, development, research and radio propagation.
Field tests, experimentation, and development were often
conducted in parallel so that two or more sections worked
on related problems at the same time, and one unit, mak-
ing a useful forward step, communicated it to others.

An early and concentrated spearhead of attack was the
development of tank radios, essential to co-ordinated
action in battle. First presenting itself was the basic
requisite that the tank radio should be just as tough as
the tank itself and be able to withstand hammering en-
countered over the roughest terrain. The radio had to
withstand mechanical shock and be tough to roughness
in tuning and operation by men who cannot take time
from the grim business of getting the enemy first, to con-
duct the niceties of dial twisting. Furthermore, our tank
radios had to have range and reliability and had to offer
dependable communication in any part of the globe where
tanks might conceivably operate.

Many obstacles had to be met and overcome. The prob-
lems were complex: Ignition noise from powerful tank
motors would blot out reception; roaring mechanical noise
would render operators deaf to incoming orders: high-
frequency vibration impacts from hard-surface roads
would loosen tubes and break wires. Then, based on these
requirements and knowledge, a development contract was
placed with one of America's leading radio manufacturers,
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Interior of scout car. The small compartment above the receiver
helds a spare set of all tubes required for the radio equipment.

while the development facilities of his laboratories swung
immediately into high gear. Off the laboratory bench, his
first models were taken into the field for a gruelling
series of service tests.

First the sets had to communicate over unfavorable ter-
rain. Then they were banged and bounced as tanks slid
into gulleys and over obstacles. They were roughly oper-
ated and put through many forms of abuse while their
measure was taken. Then cameé other sets: improved
models for additional service test. This part was changed,
that one was removed, something else was altered. A wire
here, a tube there. Once more, sets left the Laboratory
bench to go into the field. New and old sets were operated
side by side, in gulleys, behind hills, under the hum of
high-tension  lines when the tanks’ guns were firing,
Finally, their measure, also, was taken.

Out of this testing came a mass of factual data: Ideally
suited to a tank’'s communication requirements were cer-
tain frequency bands, certain types of shock mounting,
certain power outputs. Moreover, frequency modulation,
used in a tank’'s radio, had stepped up its communication
range 30 per cent; its intelligibility was 25 per cent more
at mid-range.

All this was only part of the work done by us and by the
manufacturers: There were thousands of man-hours of
drafting, checking, setting-up of test equipment, ordering
parts, inspection tests and expediting delivery. These
things had to be done carefully and done well to make
possible the stream of tough, hard-hitting tank radios now
coming off America’s production lines. This is only one
case among many—all of the available development facili-
ties were similarly employed in the development of other
items of Signal Corps equipment,

The development of yet another radio set, used in the

(Continued on page 198)

Transmitters in truck connect to vertical antenna
through the bowl type insulator. Note sturdy supperts.
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Interior of radio mobile unit shows equipment of late design.

Military Radio Design

Signal Corps radio parts and finished units must be able to

withstand any elimate and perform at any temperatures.

Telephone sets must have clarity for intelligent transmission.
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by Maj. JOHN HESSEL

- Born In Grand Rapids, Mich., in 1908, Was

; graduated in electrical engineering from the
University of Michigan ‘in 1929 and recelved
degree of Master of Sclence from the same In-
stifution in 1930. Became Radio Engineer in the
Signal Corps Laboratories in 1931: Engineer in
charge of Receiver Developments. 1937 Chief
Engineer, Fleld Radio Section, 1940. Commis-
sioned a Major in the Signal Corps, July, 1942,
Member of Tau Beta Pi and Phi Kappa Phi. and
Assooiate Member of Sigma Xi and Associate
Member of the Institute of Radio Engineers.

is faced with problems quite different from those
encountered .in most other branches of the radio
industry. In the broadcast receivers, for instance, the
designer knows definitely the frequency band he is ex-
pected to cover. He knows that the set is designed to
operate in someone's parlor where the temperature in the
winter will be somewhere between 70 and 80 degrees
Fahrenheit, and somewhat higher in the summer. He
knows that the primary source of power will be the
local power company’s lines which, in general, will be
maintained at the correct voltage within very close limits,
and sufficiently exact in frequency so that he may operate
a clock with the greatest assurance in its accuracy. Broad-
cast transmitters, too, are designed to operate under con-
ditions under the control of the designer. In cases where
temperature and humidity variations may be too severe, it
is often easier to install air conditioning than to change
the design of the transmitter.
With military radio, the problem is vastly different. The
designer must assume that his radio set will be required
(Continued on page 210)

THE engineer who designs military radio equipment

RADIO NEWS
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One of the most versatile of all radio equipment
is the “Handie Talkie.” Developed in the Signal
Corps Laboratories—it is best suited for close
range contacts. It is ultra.compact and weighs
very little compared to its sister “Walkie-Talkie.”

November, 1942

Field sets are so designed that they may be assembled
and put in operation with but a few moments notice.

Special care in the design of radio equipment for our
mechanized units is essential to insure performance.
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Operating a “handie talkie” from a fast.moving jeep. This set is a development of the Signal Corps Lab.

LABORATOR]ES 10 DEVELOP

Painstaking research on radio equipment for our Signal Corps

make American fighters better equipped than their oppoenents.

Born in Ohlo in 1908. Graduated from the United
States Militory Academy in 1930. and commis-
sioned a Second Lieutenant in the Signal Corps.
Promoted to First Lieutenant in 1935, to Captain
in 1940, and to Major in 1942. Postgroduate
course in communication engineering at the Ohlo
State University with M.S. Degree In 1936,
Graduated from the Signal Corps School in 1937,
) Present dutles: Executive Officer. U. S. Army
f _Signal Corps General Development Laboratory.

N THE January issue of Rabpro NEws, Major (now
l Colonel) R. V. D. Corput described the Signal Corps

Laboratories giving a brief outline of its history and
its organization. Since then, the Signal Corps Labora-
tories have been divided into two separate organizations,
one of which is the Signal Corps General Development
Laboratory.

In the ensuing period, the General Development Labora-
tory has grown considerably both in physical size and in
the functions and duties which it is expected to accom-
plish. The employees now number about 7000, and the
plant has been increased tremendously in size. Under
the new army organization, the General Development
Laboratory operates under the Materiel Division, which

112

is a part of the Signal Supply Service. The latter operates
directly under the Chief Signal Officer of the Army.
The General Development Laboratory is concerned with
the development of radio, wire, sound, and light equip-
ment used for communication purposes in the Ground
Forces; meteorological equipment primarily for the use
of Artillery and the Air Forces; and radio direction-find-
ing equipment for many different purposes. Various
auxiliary equipment such as remote control devices, coding
and decoding equipment, all types of power supplies,
facsimile equipment, quartz crystals, microphones, and
headsets are also the subject of research at the General
Development Laboratory. An extensive program has been
instituted for the development of substitute materials

. to replace items which, because of loss of sources of

certain raw materials, have become very difficult to get.
A tremendous reduction in the requirements for such
essentials as aluminum and rubber has already been made,
and research aimed toward still further reduction of the
use of these supplies is under way.

Although the General Development Laboratory carries
on some research which pertains to general means and
methods rather than specific equipments, a great majority
of its work is the development of equipment which has
immediate practical use in the armed forces. As might
be inferred from this fact, the basic idea and request for
development of a particular radio set, telephone or similar
item usually originates with the prospective user.

RADIO NEWS
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A frequency-modulated tank set developed by the famous Signal Corps General Development Laboratories.

FINAL VICTORY... ... %

The first step in the initiation of development is a state-
ment of “military characteristics.”” These include a com-
plete non-technical description of the qualities which the
equipment must include in order to satisfy a particular
military purpose. They usually start by giving a general
description of the item desired, with particular emphasis
on the proposed use. Such things as maximum allowable
weight, size and shape, range desired, power source, and
means of transportation. are then detailed. Finally the
desired accessories and other special features are described.

These military characteristics are usually formulated
by the service test board of the particular fighting arm
involved. However, army regulations provide that any
one may initiate military characteristics and it frequently
happens that the basic idea, if not the formal military
characteristics, is presented originally by the operators
themselves or by the communication sergeants.

The military characteristics are then forwarded to the
War Department for approval. If the equipment required
is found to be sufficiently necessary to warrant develop-
ment and the undertaking is technically feasible of de-
velopment within a reasonable period, the Commanding
General, Services of Supply, then directs the Chief Signal
Officer to proceed with the development. Funds having
been allotted, the General Development Laboratory pro-
ceeds with the experimental advancements.

This may take one of several possible courses depend-
ing upon which may offer the greatest advantages as to
speed of development and delivery of production quanti-
_ ties to the ultimate user. As a general rule, the develop-
ment is done by an industrial organization under contract
to the General Development Laboratory. Every possible

November, 1942

effort is made to choose organizations that may be ex-
pected to have adequate manufacturing capabilities for the
article in question once the development has been com-
pleted. :

In some instances, a development is started by engineers
in the Laboratory and is brought to a rough breadboard
model stage. This model is then taken to a commercial
organization with a contract to produce a limited number
of finished service test models which may also be ex-
pected to serve as manufacturing samples. Either of
the above courses of action results in the eventual de-
livery to the General Development Laboratory of a limited
number of models designed to meet the complete require-
ments of the military characteristics.

After a preliminary test at the General Development
Laboratory, the models are taken to the prospective mili-
tary arm and there are given a thorough field test by the
users with the assistance and cooperation of Laboratory
engineers. As a result of these tests, the models may be
either approved, disapproved, or approved with exceptions.
The latter result is probably most frequent.

Upon approval of the test report, the War Department
establishes the basis upon which the equipment will be
eventually distributed, and the General Development Lab- *
oratory is directed to furnish complete procurement in-
formation in order that quantities may be ordered in-
corporating any modifications which have been agreed
upon. After the tooling up period which is required in
the manufacture of this sort of equipment has elapsed,
deliveries to the military arm begin.

In- many cases, a completely new development is not
required but relatively minor alteration of the-existing
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equipment may be sufficient. For example, an Infantry
communication sergeant may recommend an improvement
in the dial of a radio set based on his own experience in
its operation. If his immediate superiors agree his idea
has merit, his recommendation is eventually forwarded to
the General Development Laboratory thrbugh the Chief
Signal Officer. Here his idea is reviewed, the field and
technical considerations are weighed, and usually one or
more sets are modified to incorporate the suggested
changes. Circumstances permitting, the sergeant may be
ordered to visit the General Development Laboratory
for a brief period to consult with Laboratory engineers
regarding his ideas. If the changes seem to be desirable
from a technical standpoint, the Laboratory then con-
siders the effect the changes will have on production. In
some cases, it may be possible to incorporate the improve-
ment in production with relatively little difficulty. Quite
frequently this is not the case, and it becomes necessary
either to postpone the change for incorporation into future
models of the same set or to file the idea for reference
when a complete redesign of similar sets become desirable.

The General Development Laboratory is currently en-
gaged in doing certain types of work which are not strictly
developmental in nature, although they have generally
arisen as a result of research which was started originally
in the Laboratory. An example of this is the static sup-
pression in automotive vehicles, tanks, and armored cars
of many kinds which are used by the Ground Forces.

All of these vehicles now in production are being sup-
pressed or shielded to eliminate the propagation of radio
interference by their clectrical systems. This work has
become increasingly important during the past two years
because of the vast increase not only in the number of
vehicles employed but in the number of radio sets. Tech-
nicians from the General Development Laboratory are
currently engaged in applying suppression systems to mo-
tor vehicles in this country and abroad. As the new types
of radio sets are delivered to the troops in the field from
the manufacturers, the General Development Laboratory
also sends out groups of engineers and technicians to assist
in their proper installation and to instruct the mainte-
nance and repair crews in their maintenance.

Until recently the manufacture of piezo electric crystals
has always been on a small job basis in which the indi-
vidual crystals were manufactured from start to finish by
one or two persons. Tremendous quantities of the new

type of radio-sets now produced for army use are crystal-
controlled. This fact has necessitated a very great expan-
sion in the crystal .industry with a complete change in
manufacturing methods. The General Development Labo-
ratory has accordingly been actively engaged in investl-
gation and development of techniques adapted to produc-
tion-line manufacture of crystals. A considerable amount
of research and test of gasoline driven power plants to
provide power for the newer types of radio equipment has
also been necessary.

Numerous other projects and activities, all' of which
have a direct bearing on the supply of modern technical
equipment to the fighting man in the field, are being
pushed to the utmost at the Signal Corps General Develop-
ment Laboratories in order that the American soldier
shall always be better equipped than his opponents.

Mechanical and electrical problems must be met
in the design of compact long-range field equipment.

This long range amplitude-modulated tank set operates in spite of terrific vibration in combat.
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PROCUREMENT

The Signal Corps Procurement branch sapplies in

excess of 60,000 different items to the Armed Foreces.

RLD WAR II, more than any conflict in history,
wg a war of communication. The first intimation
of Japan's treacherous attack upon Pearl Harbor

came when a private in the Signal Corps, using a com-
plicated device, detected the approach of the enemy’s
bombers. It is more than probable that the final note of
the present global struggle will be sounded on Signal
Corps communication equipment which is today becom-
ing the nervous system of the United Nations, the cohesive
element which has merged the far-flung democratic fronts
into one solid anti-Axis bulwark. .
Wherever- the blows for freedom are being struck there
you will find some of the 60,000 different items of equip-
ment furnished by the Signal Corps to the armed forces
of the Allies. The Air Forces, the Infantry, the Coast and
Field Artillery, the Cavalry, the Ground and Parachute
Troops—in short, every branch of the U. S. Army carries
with it communication and detection apparatus procured
from American manufacturers by the Signal Corps. And
whether it's a telephone jingling in the field headquarters
on the Russian front, an impassioned orator on a Chinese
radio station, the orders of the commanding officer com-
ing in on an oven-hot American tank on the Egyptian
desert, or the furtive courageous signals of a free Nor-
wegian’s or Yugoslavian’s hidden transmitter, it is all the
same message of freedom getting through, and it is prob-

by Col. E. V. ELDER

Born In Arkansas In 1895. Attended the Unlver-
sity of Kenfuclrl and entered Federal Service
with the Kentucky National Guard in 1917. Be-
came a First Lievt. In the Signal Corps In 1920,
romeoted to Captaln In 1934, to Major In 1940,
o Lieut. Col. in 1941, and to Colonel in 1942.
Graduate of the Signal School at Fort Monmouth
and of the Army Industrial College. Studled In
the Graduate School of Business Administration,
Harvard University, 1934-.36. Service includes
command of the Hawallan Branch Area Signal
Depot at Honolulu and the post of Supply Officer
of the Hawallan Signal Depot, duty at Fort Mon-
mouth. Now in Office of the Chlet Signal Officer.

ably getting through on equipment furnished by the U. S.
Army Signal Corps.

Aircraft, vehicular, and portable communication equip-
ment, airborne and ground radio—these, and field wire,
and such wire communication apparatus as telegraph and
telephone instruments, switchboards, sound and flash rang-
ing equipment are the major categories of Signal Corps
equipment in the present war. Since each U. S. military
airplane, excepting certain trainer craft, is equipped with
at least one type of communication radio set, or with radio
compasses, interphone equipment, and other devices, and

This trailer -and accessories are examples of the many types of equipment purchased by the procurement division.

-
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Headsets, microphones, keys and thousands of other radio
items must be supplied to our many military forces.

Various antennae for all types of fixed apd portable
gets must be tested and furnished for the Signal Corps.

Test equipment must be purchased for use in the hundreds of
classrooms within the many training centers for radio men.

since radio beacons, power units, meteorological devices
and many other items are employed with aircraft, the de-
mand by the Signal Corps for antennae, headsets, micro-
phones, tubes, receivers, transmitters, and batteries is ob-
viously great.

If to this is added the radio equipment for tanks and
other armored vehicles, the portable and ground radio sets
used in conjunction with all sorts of military operations,
and the elaborate radio apparatus needed for mobile and
stationary detection and locating installations, then it may
be realized how far a cry it is from the distant day in
1859 when Major Albert J. Myer, a physician keenly inter-
ested in communications, was designated as the Army’s
first Chief Signal Officer.

For at that time smoke signals, lanterns, hollow-tree
drums, crude semaphore flags, and a few homing pigeons
characterized the art of transmitting messages through
space. Even telegraphy was in its early infancy. Now,
however, the catalogue of the items of Signal Corps
equipment reads like an inventory of man’s most extraor-
dinary inventions. Semaphore flags and pigeons may still
be found, but in addition there are all the scientific and
technical implements which have resulted from many
years research into the communication, photographic, me-
teorological, and radio sciences. Modern Signal Corps
equipment ranges from the simplest type of glass insula-
tor on a telephone line, or from a pair of lineman’s gloves
to a complete 100 kilowatt broadcasting station or a com-
plex protective system.

The radio industry, of course, supplies the most impor-
tant portion of Signal Corps requirements. This is in sharp
contrast to the last war when the telephone, telegraph
and electrical industries provided the major facilities and
much of the military and civilian personnel. While the
telephone and telegraph are still profoundly important,
and while most of the physical volume of equipment pur-
chased by the Signal Corps is not radio material, well over
90% of the dollar volume of the Corps in recent years has
been for the procurement of radio equipment.

Since July, 1940, when war production began in earnest,
appropriations have increased very rapidly. Already under
contract are Signal Corps orders for equipment totalling
many times the value of the entire American radio indus-
try’s output for the year 1941. But these figures, con-
servative as they are, are apt to be misleading unless it
is noted that the average unit cost of a piece of military
radio equipment is many times the cost of domestic appa-
ratus. Some idea of this difference may be gained from
consideration of the fact that the average vacuum tube
used in a home radio had a wholesale price of approxi-
mately 25 cents, whereas the average non-commercial
tube used by military sets costs considerably more. Mil-
lions of such tubes are now on order.

RADIO NEWS
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Vehicular radio items must be unusually well built. The
procurement oflicers see that equipmeut is of the best.

Peacetime procurement of Signal Corps equipment,
looking back from the vantage point of the present, was
relatively simple. Fewer items were required, and natu-
rally far fewer quantities of any article were ordered.
Nonetheless, the Procurement Division of the Signal Corps
had to plan for mobilization day. Such planning took place
over a period of twenty years. With the co-operation of
a few large manufacturers whose laboratories, experience,
management and research staffs were placed at the Army's
disposal, the Signal Corps was long engaged in the devel-
opment of cquipment of which large quantities would be
needed when, as and if war struck. More than 1,000 plants
and factories were surveyed and appraised by Signal Corps
representatives to determine the nation's capacity for the
production of signal apparatus.

Procurement procedure was standardized to facilitate
the tasks of prospective contractors. Procurement Dis-
tricts and contracting offices were established in various
parts of the country. The structure of the Chief Signal
Officer's organization was streamlined in anticipation of
the prodigious detail which war time procurement would
involve.

As a result of these measures, the declaration of war on
December 8, 1941, found the Signal Corps already putting
into high gear the machinery it had so patiently created.

Large orders for equipment were placed at once. Many
of them werc naturally given to those firms that had
acquired the tools and skill for rapid, large-scale military
production in the guiet peace years. But there was only
a handful of such companies. Most of the more than 50
home radio set makers continued to turn out civilian sets,
until such production was halted. And even many of those
firms which were willing and anxious to embark upon war
production frequently found that the special technical and
speed requirements for military equipment ruled them out
until they could add to their equipment and skilled per-
sonnel,

Much of the industry had been devoted primarily to
home receiving sets. There was relatively little transmit-
ter production capacity, and yet transmitters were par-
ticularly required for the war effort. Finally, most radio
factories were essentially assembly plants and were not
equipped to engineer or develop new ideas and complicated
production problems.

Thus, at the beginning of the war effort, there existed
the parodoxical situation of a plant shortage amidst an
apparent wealth of facilities. The solution of this problem
was the principal objective of the Chief Signal Officer at
that time. Some plants already engaged in work for the
Signal Corps were expanded. The course usually adopted,
however, and since then pursued on an ever-widening
scale, was to require the large contractors to subcontract

(Continued on page 214)

»
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Tubes by the thousands must be ordered for the Signal
Corps and other services. Many types are now employed.

Tanks are equipped with special transmitters and re.
ceivers which must withstand terrific punishment.

Purchasing equipment is no easy task. This is a part
of the Storage and Issue Division in the Munitions Building.
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Many members of the Army Amateur Radio System operate mobile units such as this truck and trailer unit.

L4 e ==t Sl

The AARS FIGHTS

Members of the AARS are experienced

radio ops. This famous organization

is of great value to the Signal Corps.

out in thousands of “shacks” across the length and
breadth of these United States—winged out one by
one as countless others have faded throughout the world.
But let no enemies of United Nations take joy or comfort
from either that humble word “shack,” or from this par-
ticular national blackout! For “shack,” preceded by the
word “radio,” no matter how elaborate or humble it might
have been, was peace and heaven to nearly 65,000 licensed
radio amateurs and, equally important but innumerable,
radio experimenters and short wave listeners. And the
“shacks” are dark and deserted now because their owners
have a bigger job to do and there’s little time for play.
Chapters could be written around the individuals who
in khaki or Navy blue, took one last look around the old
shack—then flipped out the lights; books will be written
some time about the en masse exploits of the radio ama-

NOT so many star-filled nights ago, the lights went
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by Capt. ROY D. JORDAN

Actively interested In amateur radio since 1920,
when he took out his first call—9ALI. SHill holds
W2KUD, ond is a Class A operotor who expects
to go back to pounding brass after the war.
Graduated from the University of Wisconsin,
1927. With General Electric Company until
being talled to duty in the Office of the Chief
Signal Officer, having been first commissioned
in 1927. During many of the last 20 years active
in ARRL affairs, winning the Schenectady Amo-
teur Radio Associotion Award of Merit in 1940,

teur and experimenter in World War II. But this is only
the chronicle of one specific group—the upward of 5,000
members of the Army Amateur Radio System—and, for
obvious reasons, it can at best be only a review of the
growth of this organization, and an analysis of -its poten-
tialities in this all-out effort for victory.

In its swaddling clothes of spark coils and oat-meal box
receivers, amateur radio was but a lusty infant when
Uncle Sam beckoned back in World War 1. But the great
value of the “Ham" as a source of radio operators was
quickly demonstrated then when about 3,500 joined up.

RADIO NEWS
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Receiving instructions over Walkie-Talkie for the operation of a 75Smm. gun during Army Maneuvers.

Immediately following World War I an attempt was
made to organize the radio amateurs of the United States
into an Army Amateur System, but it was not until 1924
that the Signal School at Fort Monmouth, New Jersey,
recommended that such a system be organized and a Board
of Officers was ordered to get together with the officials
of the American Radio Relay League at West Hartford,
Connecticut, and work out a plan of organization and
operation. This plan—patiently worked over and revised
to eliminate “bugs”—was approved by the War Depart-
ment on September 28, 1925, and with this official blessing
the newly-created AARS went to work.

The initial membership of the AARS was small—about
300—and its growth was slow—for obvious reasons. Al-
though the plan aroused much enthusiasm among the radio
amateurs who were willing to do their part, the lack of
funds and personnel prevented the Signal Corps from
giving proper attention to the organization. As was to be
expected, many amateurs soon lost interest in the AARS
and resigned. Something more timely—so1vething more
within the ken of the average amateur—w ‘s needed to
make the AARS ‘“click.”

That vital something was introduced when a revised
plan was put into effect on January 1, 1929. This revised
plan emphasized as its prime objective cooperation with
the American Red Cross in connection with disaster relief
radio communication, in place of the original purpose of
creating a reservoir of trained radio operators for use in
& national emergency. After all, war was mighty far away
back in the 20's—except as something to look back on!
Here then, in the revised plan, was something almost every
amateur could get his teeth into—something close at hand,
and imminently possible. And, more and more, the radio

(Continued on page 156)
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Former members of the AARS are in great demand as
operators and instructors in the Army Signal Corps.
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Laying emergency cable under fire. Walkie-talkie operator gets instructions from rear.

Vast Communiecations networks are employed by the Signal Corps

and include a host of operational duties and various techniques.

eveloping, improving, and procuring the many dif-

erent instruments used for military communications
has really one primary purpose. If that purpose is not
carried through, all the careful planning and hard work
in headquarters, factories, procurement districts, and so
on, go for naught. That purpose is the establishing
of swift and accurate communications services for armies
in the field. Such an undertaking obviously is one of
many phases and many difficulties. It is so big that it
could not be explained in detail in any single article,
even if considerations of military secrecy would permit
the attempt. But a good over-all idea of how the Signal
Corps goes to work on this job in the field can be shown.
And as basis for it we may well use recent Army maneu-
vers, in which the techniques of modern warfare were
carried out as in a laboratory experiment. In it, men
of the Signal Corps put the message through, establish-
ing Army signal service in the field under conditions very
closely approximating those which they will encounter
in actual combat.

When the Third Army Headquarters was permanently
organized as a tactical organization, troops were assigned
from various sections of the country. At the time they
reported, the big job appeared to be the activation of new
units, organizing along sound lines, and the promulgation
of training.

Shortly afterward, however, rumors started that great
maneuvers were in the offing. These rumors were con-

THE vast and varied work of the Signal Corps in
d
f
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by
Lieut. Col. WILLIAM D. HAMLIN

Born In New York, 1905. Eniisted In the Army
as a private in 1924, and in 1925 was selected
for admission to the U. S. Military Academy,
graduated and issioned a § d Lieut. In
the Slignal Corps In 1929. Promoted to First
Lieut. In 1934, to Captain, 1939, to Major,
1947, and to Lieut. Col., 1942. A graduate of
the Signal Corps Schoel. Studied communica-
tions engineering at Harvard Unlversity. Serv-
fce inciuded duty in the Paname Canal Zone,
at the Signal Schoof at Fort Monmouth, and as
Assistant Signal Officer of the Third Army.
Ordered to Washington In 1941 and was ase
signed to rhe Office of the Chief Signal Officer,

firmed early, and planning for the maneuvers was started.
The complexity and hugeness of such an undertaking
from the start occasioned difficulty in visualizing the
giant communication problem involved.

The troops which were to participate in these maneuvers,
outside of the Divisions, were of classifications hardly
spoken of in peace time, as we seldom had such units.
Some of them were: Anti-Tank Battalions, Evacuation
Hospitals, Field Medical Laboratories, Quartermaster
Battalions (light maintenance), Ordnance Ammunition
Companies, Surgical Hospitals, Quartermaster Railhead
Companies, Salvage Collecting Companies, Veterinary
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This lineman is ascending tree where he will make an
overhead wire crossing. This job requires great skill.

Companies, Bakery Companies, Engineering Pontoon
Companies.

When it is recognized that approximately 400,000 men
took part as the Third Army portion of these maneuvers,
and that they were spread over an entire state, the huge-
ness of the undertaking can be realized. Many problems
immediately arise, such as how to feed, equip, and control
this immense number of men. The problem in which the
Signal Officer was primarily interested was that of con-
trol, because communications enter into control to a very
large extent. In other words, a communication system
is necessary in order that a Commander may transmit
his orders to his subordinates. It happencd that the
major portion of the maneuvers was to be held in a
sparsely populated section of Louisiana, in which estab-
lished means of communication were extremely scarce,
Therefore, the first requirement to be met was that of
installing communication facilities. Quite early it was
determined that Lake Charles, which is in the southern
portion of Louisiana, was to be the main headquarters.
Although there were communications to the east and west
from Lake Charles, communication facilities to the north
were scarce; and to the north was where the major por-
tion of the maneuvers were to take place.

Facilities of the Southern Bell Telephone Company and
the various independent telephone companies in the
vicinity were used to the utmost; but because of the
construction of the new Army posts in the central portion
of Louisiana, existing facilities were taxed to the . limit.
It was, therefore, realized that additional facilities must
be installed. Here the vision and experience of a quali-
fied Signal Officer became readily apparent. General
S. B. Akin, who is now General MacArthur's Signal Offi-
cer, took over the job as the Signal Officer of the Third
Army about three months before maneuvers started. His
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The crew on the ground is laying the cable in its
temporary position. Later it will be strung in tree.

foresight in visualizing the problems ahead played an
important part in the successful planning for adequate
communications.

When final plans for the maneuvers were made, it was
found that the service area, which contained all the service
troops, such as Motor Repair Parks, Supply Depots, Re-
pair Depots, and such, covered an area approximately
twenty miles wide and thirty to forty miles long. Spotted
here and there about the area were numerous installa-
tions which were to furnish service to the ten divisions
doing the fighting, and it was necessary that all of them
have reliable communications. All agencies of communi-
cations were used in furnishing this service. Radio nets
were established; wire communications (including tele-
type, telephone, and telegraph) were used; pigeons were
used quite extensivcly; messengers (both in vehicles and
in airplanes) played a very important part.

In the use of radio, many problems were presented.
First, the operation of such a large number of radio sets
in such a limited area was difficult. Hundreds of radios
were used, and the problem of frequency assignments was
a major one, This was finally solved by the assignment
of frequencies only to nets of major importance: i.e, first
consideration was given to organizations which from a
practical point of view could use no other type of com-
munication.

Motor messengers had an extremely hard job. Some
of the routes covered by the messengers were one and two
hundred miles long. When the heavy traffic on the roads
is considered, the problem is obviously difficult. There
were cases where messengers took thirty-six to forty hours
of continuous driving and searching in order to deliver
messages. Much of this driving was done at night, and
in the forward area it was done without lights. In many
cases the unit to which the messenger was going moved
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Communications are vital 1o the success of any operation.
Even gas attack cannot halt the process of laying cables.

After cable is put fast in pogition and circuits are ready
for test, these men go into action. Note portable phone set.

* *

Mobile telephone units play an important role in our many ap-
plications for communications. This is a field message center.

while he was enroute, and he really had a problem in
finding its new location.

Airplane messengers were used quite extensively during
daylight hours. Light cub planes were used for this pur-
pose, and were soon dubbed “grasshoppers.” They flew
at quite low altitudes and landed on vacant lots and on
highways. On a number of occasions the skill and courage
of these grasshopper pilots were taxed to the utmost as
they were forced to take off and land in unusually hazard-
ous surroundings.

In maneuvers, as well as in combat, troops must be
ready to move at a moment's notice. The forward com-
mand post which was the nerve center of the maneuver
was kept well in advance of the main troops. The in-
stallations which went to make up this command post
were mounted in large horse trailers. In one particular
case, orders were given to move and open up by daylight
at a place about thirty miles away. Detachments were
immediately sent out, and on this particular night, the
weather was extremely bad. The new command post was
to be set up in a small country town, which was really
nothing more nor less than a cross road. There were,
however, a few houses in the vicinity. During the night
these big horse trailers started moving in, and men and
officers were wandering around in the rain, falling in
ditches and mud holes, attempting to find a place under
cover for their installations, It is necessary, when setting
up command posts of this nature, to hide them as far as
possible from aerial observation. Therefore everything
must be concealed. When daylight came, about thirty of
these horse trailers were to be found all over the town, in
people’'s front yards, in the driveways, and in every other
conceivable place.

In the meantime the communication system had been
established, and by daylight the troops had telephones and
were able to talk to units located fifty or sixty miles away
in addition to having access to all long distance facilities
of the telephone company. Concurrently with the move
of the forward command post the rear echelon establish-
ment at Lake Charles was moved sixty miles to Eunice.
This required the physical movements of tons of depot
stocks and the establishment of an entirely new communi-
cation system.

When radio sets are used for communications in the
field, too high frequencies cannot be employed because of
the effect of skip distances, and relatively low frequencies
must therefore be relied upon. Nightfall brought tre-
mendous static increases in this particular area; and it
was found that radio was almost useless after about ten
o'clock at night. Bursts of static were so terrific and so
constant due to the storm that it was practically impos-
sible to interpret the message. One evening in a trailer
containing a 300-watt transmitter which was working
with similar equipment about fifty miles away, it was
necessary to relay a message of about twenty-five or
thirty words. An experienced operator, who was formerly
a ham, worked on the message for two hours before he
could get it cleared. When he got through, he could
hardly hear because of the deafening effect of the static.
Incidentally, this speaks well for ham perseverance. In
many cases, in order to maintain the radio communication,
relay stations were used which merely stood by when
communications were good, but entered in as soon as go-
ing got tough. This procedure worked very well. Al-
though in one or two cases the relay stations were prac-
tically surrounded by enemy troops, they had concealed
themselves well and were never discovered.

Another very interesting phase of the communications
was the use of teletype. Both private line teletype and
TWX service were used and worked very satisfactorily
over some extremely poor circuits. When one considers
the delicate balance which it is necessary to maintain in
order to operate this type of equipment, one wonders how
it could ever be kept working under the difficult condi-
tions imposed in the field where lines are being broken
and grounded and moves are frequently being made. Only
by the most careful maintenance at all hours and in all

(Continued on page 220)
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Student at Randolph Field calling tower to get “all clear” before taking off on routine flight.

AVIATION RADIO -

by Col. HOBART R. YEAGER

But this is also a radio war. Increasing emphasis is

being placed on the use of radio airborne and ground
communication, navigation, and detection devices. We do
things with radio we wouldn't have dreamed of two years
ago, for by means of radio, one airplane is enabled to per-
form a tactical mission requiring the use of several air-
planes not so equipped,

At Wright Field, Dayton, Ohio, the Signal Corps and the
Army Air Forces have organized the Signal Corps Aircraft
Signal Service to handle all research and development,
procurement, inspection, storage and issue of aircraft radio
and ground radio used for navigational purposes. Placing
these activities under one directing head and locating them
at the Materiel Center at Wright Field means that red
tape is slashed, the closest coordination is maintained with
the Army Air Forces, engineering and procurement work
smoothly together, all resulting in more efficiently meet-
ing the needs of the Army Air Forces for aircraft radio.

Specifically, the Aircraft Radio Laboratory is charged
with all research, development, engineering, and inspection
incident to design, procurement, and installation of radio
equipment in aircraft and of ground equipment for radio

lN World War II, air operations play a dominant role,
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Director of the Aircrait Radio Laboatory,
Wright Field, since April, 1942, aofter serving for
two and o half years as Chlef of the Navigation
Unit of the Aircraft Radio Laboratery. Gradu-
ated from the U. 5. Military Academy in 1918,
transterred to the Air Corps in 1921, Served in
the Phillippine Islands and at various Air Corps
Posts in the United States. Graduated from the
Air Corps Tactical School in 1938, and from the
Command and General Staff School in 1939. Holds
ratings of Command Pilot and Combat Observer,

navigation. In actual practice, projects are set up and
funds are allotted by the Chief Signal Officer in accordance
with “‘the wishes of the Commanding General, Army Air
Forces. The Laboratory may do research on these projects,
but in general most research is carried on in cooperation
with the National Defense Research Council or is let on
contract to the laboratories of commercial radio and elec-
tric concerns. The development, i.e., the adaptation of the
radio device to perform a definite tactical function is close-
ly supervised by the Laboratory. Also, such matters as
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weight, power requirements, and form factor must be con-
sidered to facilitate installation in Army Air Forces air-
planes.

Army airplanes are operating in all parts of the world
from the frigid temperatures of Alaska to the tropical
climate of Africa. Extensive tests hence must be made
to make sure that radio equipment will give satisfactory
operation under all conditions of altitude, temperature,
and climate. These tests include thorough flight tests in
order to determine the performance of equipment in the
air and also to locate and eliminate any “bugs" which may
develop. All equipment is required to meet the rigid re-
quirements of the Army Air Forces which include extreme
temperatures, high altitude, 90 per cent humidity, strin-
gent - electrical and mechanical tests, and finally, exten-
sive flight tests of the equipment.

After the equipment has passed all tests, the Laboratory
prepares the necessary pertinent information for quan-
tity procurement. It has its own inspectors at the
manufacturer’s plant to see that the radio set meets the
specifications. When the first production articles are de-
livered, the Laboratory makes a mock-up on various types
of airplanes. In the mock-up the equipment is actually
installed, and flight tested, and blue prints of mounting
frames, brackets, and wiring diagrams are prepared. This
information is then supplied to the appropriate airplane
plant, modification center, or depot as a guide for similar
installations on service types of airplanes.

The Aircraft Radio Laboratory is assigned joint projects
to work on in cooperation with the other laboratories of
the Experimental Engineering Section, Wright Field. It is

November, 1942

Future pilots receive training in communications on
equipment designed by the Signal Corps Laboratory.

The “Link Trainer” is rudio-equipped. Students are
taught to fly by instruments in this famous gadget.
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Pilots would be at the mercy of enemy aircraft without unfailing radio contact with their squadron.

Special close-alking microphones have been developed
by the Signal Corps for use in aircraft and vehicles.

necessary that close liaison and coordination be main-
tained on these projects. This joint work is generally done
on the development of devices a part of which is electronic,
the electronic development being the responsibility of the
Aircraft Radio Laboratory.

Considerable research has been done in connection with
the reduction of radio noise on airplanes. Conduit has
been eliminated from Army airplanes, and greater ease of
maintenance of the electrical and radio circuits, a saving
of aluminum at the manufacturer’s plant, and a consider-
able saving in the man-hours necessary for the fabrica-
tion and installation of the old conduit have resulted.
Filters are employed to reduce clectrical and radio inter-
ference at the source. Some shielding is still necessary on
the high tension and generator circuits. This work is be-
ing carried on in cooperation with the Equipment Labora-
tory of the Materiel Center.

Since every pound of aircraft radio means a reduction
in the weight of the useful load of an Army airplane, the
weight of such equipment must be reduced to a minimum.
It is -also necessary to consider the form factor of such
equipment in order to make its installation and mainte-
nance satisfactory. The weight of radio equipment will vary
with the size of the airplane and its tactical use. The larger
airplanes generally carry more complete and comprehen-
sive equipment; in single-engine fighters space and weight
available, limit radio equipment to the absolute minimum.

Shortages of certain strategic and critical materials have
made it necessary to conserve on these materials in the
manufacture of aircraft radio and in some cases to make
substitutions. However, no decrease in general overall per-
formance and in reliability can be tolerated, since the
operation of the radio equipment may easily determine the
success or failure of the tactical mission and may be ab-
solutely vital for the safe return of the crew and airplane.

In recent years more emphasis has been placed upon the
ease of operation in the air with push-button remote con-
trol operation both for the transmitter and receiver, even
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though these reqiurements call for more highly skilled
maintenance on the ground. Since the radio operator is
also a gunner, actual operation under the stress of com-
bat must be as simple as possible. Every airplane carries a
command set which is operated by the pilot and is used
by him for navigational purposes and also for sending and
receiving messages pertaining to tactical control of the
flight. This set is generally operated on telephone and
must have simple control because the pilot cannot be ex-
pected to fly an airplane and operate a complicated radio
set at the same time.

The design of antennae becomes increasingly important
with the new high speed airplane. In order to reduce
antenna drag, the antenna must be as small as possible and
must be streamlined. Usually the size and location of the
antenna is a compromise based upon the drag which can be
tolerated and the locations on the airplane structures
which are available. Considerable flight testing is neces-
sary to determine the antenna patterns.

The Aircraft Radio Laboratory has pioneered in the de-
velopment of the automatic radio compass which is now
standard equipment on all bombardment and transport air-
planes. This device makes navigation easy on routes where
ground direction finder stations are available. The pilot
has an indicator calibrated from zero to 360 degrees, zero
being the heading of the airplane. To “home” on a radio
station, the pilot keeps the needle of the indicator on zero.
To take side bearings, the desired radio station is tuned
in and the needle swings automatically and points towards
the station, indicating the bearing between the heading of
the airplane and the airplane station line. This compass
eliminates 180-degree ambiguity-—the needle swinging to
the rear when the airplane passes over the ground radio
station.

Working in cooperation with the Navy and the Civil
Aeronautics Authority, the Laboratory has effected a co-
ordination of instrument landing facilities. It is highly
important that the Army, the Navy, and the Airlines adopt
the same instrument landing system in order that all agen-
cies can use both Army, Navy, and commercial airports on
blind landings. These facilities are fixed at the larger com-
mercial airports and military bases and operated on re-
mote control from the airport control tower. Portable
facilities are also being procured for use at advanced air-
dromes.

The Laboratory has also worked closely with the Civil
Aeronautics Authority in the development of ultra-high
frequency radio aids to navigation. Operating in the ultra-
high frequency spectrum we get away from thunderstorm
static and rain, snow, and dust static. Army airplanes are
now being equipped with sets to operate in this band.
Since radio transmission is line of sight a certain amount
of secrecy is obtained for military communication.

In order to provide adequate civilian personnel to meet
the increased wartime activities of the Aircraft Radio
Laboratory, it has been necessary to go to extraordinary
lengths to secure and train engineering personnel. The
peacetime source of supply of Junior Engineers, i.e,
graduates from colleges of electrical engineering, has prac-
tically disappeared in view of the demands of the armed
services for this personnel, in either a commissioned or en-
listed status. As a result, the Aircraft Radio Laboratory
has engaged in extensive school training activities in-
tended to provide engineering personnel. A streamlined 24
weeks of intensive study, comprising the bare essentials
of an electrical engineering college course, is now in effect
at eight Midwestern colleges. The students enrolled in this
course are high school graduates with some college train-
ing or commercial radio experience which will provide the
necessary background for the studies involved in the
course. The first four colleges conducting this engineer-
ing course graduated their students in September, 1942.
These men thereupon reported to the Laboratory for as-
signment as Under-Engineers to assist in development
work in progress. It is anticipated that the program will
provide a supply of personnel sufficiently trained to be of
some definite assistance to our wartime program.

In addition, the Aircraft Radio Laboratory has in opera-

(Continued on page 202)
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This Peruvian Officer will receive radio instruction
with his other subjects at the “West Point of the Air.”

* * *

This Argentine student is learning to direct traffic
from control tower at Randolph Field, Texas.
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Master Contro] Board at the Army Signal Center in the Munitions
Building, Washington, D. C., in 1934. Patch cords undergo inspection.

by Col. EDWARD F. FRENCH

Born in California In 1891, Attended St. Mary's
Coliege. Commissioned a 2nd Lieut. in the Signal
Corps Reserve In 1917. Promoted to 1st Lieut.
in 1919. Commissioned a Captain in the $.gnal
Corps of the Regular Army in 1920. Promoted
to Major in 1937, Lieut. Colonel, 1940, and to
Colonel in 1942. Recelved the Silver Star cita-
tion for gallantry In action in the vicinity of
Montfaucon. Ordered to Washington as Officer in
Charge of the War Department Signal Center.
Then in August, 1941, became Officer in Charge
of the Traffic Division, Army Communications
Service, in the Office of the Chief Signal Officer.

ILLIONS of words a week speeding by the most

modern radio and wire facilities of the communi-
A cations art, thousands of messages daily being
rushed to all areas of the globe by systematic use of
manual and high speed visual recording, radio-telegraph
equipment, radiotype channels, and teletypewriter net-
works—this in sum is the work of the War Department
Radio Net system, developed and operated by the Signal
Corps through its Army Communications Service. To make
special wire communications network service available to
the War Department and other government agencies is
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Only top operators are capable of
handling the traffic which passes
through the elaborate networks of

the War Department Radio System.

also a responsibility of the Signal Corps. This is met in
the main by government-owned installations, by the leas-
ing of facilities, and when necessary by the utilization of
existing commercial systems.

The War Department Radio System consists of the War
Department Radio Net and the Service Command and
Department Nets. Station WAR, with transmitters and
receiving station in one of the Southern States is the
control station of the War Department Net, which was
established on a small scale in 1923. The headquarters
of the nine Service Commands and of the departments at
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WAR -

This view of the War Department Signal Center, located in the Munitions
Building, Washington, D. C., shows efficient layout of control installations.

Honolulu, San Juan, P. R, and Panama are all parts of
the War Department Net, and each of these headquar-
ters stations in turn serves as the control station for its
own local net. The War Department Net necessarily has
been greatly expanded in recent years, as the demand
for getting the message through has extended over more
and more of the earth. Today more than 300 stations are
included in the Army’s networth serving the United States
and its possessions.

The circuits of Station WAR feed into the War De-
partment Signal Center in Washington—central bureau
where the messages of the War Department and some fifty
other government agencies are handled. Thousands of
messages dealing with the administration of the Army,
changes in personnel, orders for the movements of troops,
purchase orders for clothing, equipment, and other neces-
sities go through the Signa! Center every day. Operation
of the Signal Center is a responsibility of Major General
Dawson Olmstead as Chief Signal Officer of the Army.
The Traffic Division of the Army Communications Service
—one of the four Services into which the Signal Corps is
divided—handles the actual operation of the Signal Center.
The Signal Center is in truth the nerve center of the vast
communications system of the Army, which covers the
United States, Alaska, and Puerto Rico, and also extends
to Hawaii, the Panama Canal Zone, and, more recently, to

November., 1942

our leased bases in Greenland, Iceland, Bermuda, and the
West Indies. Direct channels have been established in
addition to other areas where armed forces of the nation
are engaged.

The Signal Center, then known as the War Department
Message Center, was established in the Office of the Chief
Signal Officer at Washington on March 23, 1923. The War
Department Radio Net was at that time in the early
stages of consolidation, for first steps toward the organiza-
tion of it had been taken a couple of years before. Radio-
telegraph stations were installed by the Signal! Corps
during 1921 at most of the Corps Area (now Service Com-
mand} headquarters, with a master control station in
Washington. Smaller stations in addition to these prin-
cipal ones were established at many military posts and
camps, mainly to provide communications facilities in the
event of an emergency. By the end of 1922, about 72
stations were included in this War Department Radio Net.
Seven years later, the number had increased to 212, and
the network then covered practically all Army posts, con-
necting them to their respective Corps Area headquarters
which in turn were connected to the War Department at
Washington through the net control station whose call
letters then were WVA.

Of course, as the urgent demands of global war have
increased from day to day, requiring more and more
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This is control position of Army Amateur station WLM.-W3CXL
located at War Department Signal Center, Munitions Bldg.

speed in the handling of a constantly increasing volume of
traffic, the facilities of the War Department Signal Center
and of its “Voice and Ears”-—the transmitting and receiving
stations of WAR have been steadily enlarged to keep pace.
An idea of how the system has had to grow may be had
from the fact that the fiscal year 1942 saw gross traffic
increased some 70 per cent over the figure for the fiscal
year 1941, when more than seventy million words were
handled. Equipment in the Signal Center, between the
entry of the United States into the war and the end of the
fiscal year, increased from six teleprinters to fifty. Nu-
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merous rearrangements and improvements were carried
out during the year in the facilities of the transmitting
station of WAR at Fort Myer, and further bhetterments
will be made as need arises.

The Signal Corps personnel who constitute the staff of
the Signal Center and the transmitting and receiving sta-
tions of WAR are a group which has no counterpart within
the entire army. It is an organization in which every man
must of necessity be a highly trained specialist. The aver-
age person thinks of a highly trained radio operator as a
man who can send radiograms with very little confusion
and at a fair rate of speed—say the messages are actually
handled at around fifteen or even twenty words a minute
for a short period of time. The radio operator in the
Signal Service Company on duty at WAR must send or
receive or both at a rate of more than fifty words a minute
during the eight hours of his tour of duty. He must
understand the delicate equipment, such as teletypewriters,
radiotypes, and siphon recording equipment. He must be
able to read manual signals at more than thirty words a
minute, and to handle traffic at this speed if necessary.
He must be able to read from recording tape at more than
fifty words a minute, and he must be able to operate a
teletype machine. It is only through the work of men
so skilled as these that the great and growing volume of
business of the War Department Signal Center can be
handled. Here the Signal Corps’ main task—‘“getting the
message through”—is every day being given its most
highly refined expression.

Private industry in recent years through the develop-
ment of machine methods of business tabulation and
calculation has provided methods of control of finances,
inventories, and status of personnel which government
agencies have been quick to adopt. The mechanization of
transmission of messages by means of teletype and radio-
type—another comparatively recent development-—can be
combined with the first to bring about great savings in
time and effort. Such a system is essentially one of elec-

(Continued on page 210)

Section of Signal Corps radio operators and the muster control board at Signal Center.

RADIO NEWS

www americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

A

This contingent of Signal Corps troops after safe arrival at N. Ireland port is eager to send “73” to Adolf.

The Signal Corps in Great Britain

by Maj. ROBERT E. HERTZBERG

These highly trained communications
specialisis are ready for any action

which will hasten our final victory.

Born in New York in 1905. Attended the College
of the City of New York and Columbia University.
Became editor of RADIO NEWS in New York in
1928. Commlissioned a 2nd Lieut. in the Signal
Corps Reserve in 1928, promoted to 1st Lieut.
in 1932, to Captain in 1939, to Major in 1942.
Assigned to the Office of the Chiet Signal Officer,
1940. After serving as an instructor in the Signal
Corps School at Fort Monmouth for some months,
attended o special course at the Command and
General Staff School, resuming his work at Fort
‘Monmouth in October, 1941, Has been on regular
active assignment overseas since June, 1942,

ECAUSE of the strict military censorship in effect
B wherever American forces are located, it is not pos-

sible to describe in detail the splendid work being
performed by Signal Corps troops with Signal Corps
equipment in the European Theater of Operations. Cur-
rently, this “theater” is confined to the British Isles, but
public speeches by the Chief of Staff of the Army have
made it clear that our sphere of operations will extend
to Continental Europe. A grim job must be accomplished
there, and the Signal Corps is doing its part toward insur-
ing its eventual success.

Communication troops with fighting organizations are
being trained intensively and realistically. They fully
uhderstand what is expected of them, and they are apply-
ing themselves vigorously and seriously. Notably absent
from the scene here'is the picnic atmosphere characteristic

(Continued on page 208)
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Demonstrating the operation of a Signal Corps switchboard
to an interested group of spectators in Great Britain,

Bedding down a tank for the night. This one has latest FM
transmitter and receiver. Every man is trained in radio.
- ™ BT R p
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THE GREATEST OPPORTUNITY
OF ALL TIME

by PETER L. SCHAUBLE

The Signal Corps has started on one of the greatest technical

educational programs in history to teach radio specialists.

:‘;f . "?.'Ef_":;‘...- :

Safeguarding our Stars and Stripes is the duty of men
selected to serve as operators in the Army Signal Corps.

Administration Building at Ft. Monmouth. Russel Hall is
familiar landmark to thousands of Uncle Sam’s radiomen.

P

Vice President of the Bell Telephone Company of
Pennsylvania. A graduate of the University of
Penmsylvanla, associated with the telephone busl-
ness since 1913, Has served as advertising
supervisor and as general Information manager
for the telephone concern, and entered present
duties in 1941. President of the Poor Richard
Club, famous Philadelphla advertising organiza-
tion. Author of “'The First Battalion,'” the story
of the telegraph battallon which weas organized
from Beli Telephone Company emplioyees In 1917.
Served In France throughout World War I. Now
Special Assistant +o the Chief Signal Officer.

Signal Corps needs people—many, many people—and
I dare not say how many. Talking in generalities
takes the punch out of an article.

I'd like to tell also how many radio sets the Signal
Corps will have in operation a year from now. But I can't
mention it. Might give some comfort—or more likely
some concern to the enemy. And we can’t afford to do
the former. The latter might be o.k.

So, I must be general. But even at that, here is a story
with facts enough in it so that every American should
be interested.

When I speak of radio sets, I mean all kinds: the small
ones—the not very costly and not very complicated kind
—and also the large complex ones which do things which
I can’t even talk about. But take it from me, our Army
has some honeys!

This is a Radio War. Sure, the great majority of the
messages go over wires. They have to. There aren't
enough wave lengths to handle all the business of a great
war, if it were all done by Radio. But this is a War of
motion—moving planes, moving tanks, moving armies—
and where there is quick movement, there must be in-
stant control and that spells Radio. A tank without a
radio is about as helpless as a boat without a rudder. An
airplane without a radio is a dead pigeon. And a coast
line or an armed force without protection apparatus is
like a wide open door for a burglar—or an assassin.

Then too, there is the centralized control and direction
of this whole world wide conflict which covers almost
every square inch of the Earth’s surface. That's a com-
munication job, too-~and a whale of a job!

Now the Signal Corps is the Communications of the
Army. And Communications mean complex mechanisms.
And complex mechanisms mean maintenance. And main-
tenance means experts. And that's where this article
starts.

For the Signal Corps needs people. The fact is that all
those radio sets in all those moving vehicles used for fast
shifting armies must be kept in tip-top shape at all times.
And there are not enough available radio experts in the
country today to do the job.

I say “available” experts. Yes, there are a lot of work-
ers in radio and telephone and other communications
plants who could do the job. But, if they go into the Signal
Corps, who will manufacture all the communications
equipment which the Signal Corps demands? More than

THIS is a tough article to write. Why? Because the
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These men are receiving a valuable education which fits them for peacetime jobs in industry after the war is won.

$20,000,000 worth every day? No, we can’'t take the men
from the shops. Most of them must stay there and keep
up production. When we look elsewhere we find very
few folks with the training to do this job.

what to do? v

There is only one answer.

The Signal Corps has started on one of the greatest
technical “educational programs in history. Schools are
being equipped and opened in all parts of the country.
Vocational Education for National Defense is the name
of the organization which is cooperating in this educa-
tional effort. So is the United States Civil Service. Like-
wise, the United States Employment Service.

What do these schools teach?

They will take a student and start him at the begin-
ning of electricity. They will teach him radjo, telephony,
and on up through the most complex mechanisms which
the Signal Corps must operate or maintain.

Who can enter one of these schools?

Any American citizen over 18 years of age—who can
show that he has the ability to learn what the schools
teach. He must have aptitude—the more technical and
mechanical aptitude he has the faster he will progress.
High school education is preferable, and one year in radio
service work would reduce the amount of training re-
quired.

And the applicant must get there before the school is
filled up!

For this is a tremendous opportunity and as the informa-
tion gets around, there will be large numbers of appli-
cants. Not only does the student get an education in science
which will without doubt be the basis for the leading busi-
nesses of the World after the War is ended, not only does

(Continued on page 224)
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A commeon sight in our many training centers are radiomen
on their way to classes. Thousands more are still needed.
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Lieut. J. L. Lockard, hero of Pearl Harbor, reccives his gold bars from Brig. Gen. Van Deusen at the Signal Corps Post.

SIGNAL CORPS HEROEN

The success of many campaigns has been made
possible by members of the Signal Corps in
many theatres ofi war and ander bitter fire.

Signal Corps heroes since Civil War days.

One of the most hazardous of all arms of the
Army, this little exploited or glamorized unit rates high
in heroic prestige and accomplishments. Being for the
most part a highly specialized branch of military service it
has, by necessity, attracted many conservative individuals
who seek only advancement of their profession as a re-
ward for their efforts.

A look at the names in war's Hall of Fame reflects the
standards on which this branch of the Army was built.
Decorations and citations are numerous in relation to the
number of enlisted personnel in the Signal Corps as com-
pared to other branches of the service. Such great men
as Myer, Greeley and Squier have won the credit and
praises of such famous Army leaders as General John J.
Pershing, who, shortly after World War I, cited the Sig-
nal Corps as “indispensable.”

As proof of the fitness of this adjective, we have only
to look upon the feat of an enlisted man whose name will
forever be linked with the onslaught that brought about

! RECORD of imperishable glory has been set by

134

the declaration of war by the United States in the present
conflict.

Staff Sergeant Joseph L. Lockard, who manned the air-
craft detector which picked up the approach of the Japa-
nese air force 132 miles before it reached Pearl Harbor
December Tth, is one of the many who have again brought
attention to the heroism of Signal Corps men. As'a result
of his attention to duty during this fierce attack on Pearl
Harbor, he was given the opportunity of additional Signal
Corps training and was graduated from the Fort Mon-
mouth, New Jersey, Officer Candidate School and com-
missioned a lieutenant July 12, one day in advance of the
remainder of his class of 855 new Signal Corps officers.

Lieut. Lockard received his gold bars from Brig. Gen.
George L. Van Deusen, commandant of Fort Monmouth,
in a special ceremony broadcast over the Columbia Broad-
casting System.

There is every reason to believe that many more equally
brave men will be rewarded for their heroic efforts in serv-
ice, wearing the crossed flags and torch of the Signal Corps.

RADIO NEWS
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* PART™
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Tough 1o get the right part for Mr. Blank’s blankety-blank
old receiver? And how! This war is so total, it’s ““shorted™
a Jot of civilian production, as vou know.

But Mallory is doing its level best to help you in your
important wartime job ... of keeping ’em listening! One
development started by Mallory many years ago...a program of standardization of radio
parts, to make them adaptable to many different receiver models . . . can sure make
your job easier,

You’ll simplify your parts problems if you ask for standardized Mallory volume controls,
condensers, resistors and other components. Here's why:

1. With interchangecable parts, vou can keep your inventory at a minimum.

2.4 single standardized part will often do the job in any one of a dozen or more different
types of receivers.

Even with standardized and interchangeable parts, it still takes ingenuity . . . and informa-
tion . .. to make repairs accurately on the wide variety of
sets you probably have to service. If you're like thousands
P.R.MALLORY & CO.Inc of successful servicemen, you'll get the practical informa-
tion you need from the latest “MYE”, the Mallory Radio
Service Encyclopedia.

And if you want a specific, detailed answer to some extra-
tough problem, don’t hesitate to ask us for help. Mallory
radio engineers are at your service. Just write our Applica-
tion Engineering Section, Wholesale Division.

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable—PELMALLO
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TO THE SERVICE THAT KNITS

EMERSON PROUDLY SHARES IN THIS

eeoeommw To you in the U. S. Signal Corps whose
imagination, inventiveness, resourcefulness and in-
spiring teamwork are consolidating and vitalizing
land, sea, air and civilian forces in our relentless
drive toward ultimate victory, the radio industry

salutes and reaffirms its pledge of service.

To the challenging articles, the problems posed,
the accomplishments recorded and the high spirit
and purpose expressed in this dedicatory issue of
RADIO NEWS, there can be but one ringing

answer — we are with you up to the hilt.

To the radio industry itself —to all who share in
this phase of our titanic struggle—Ilet us double
and treble and quadruple the measure of our co-

operation in the realistic conviction that nothing

is, ‘good enough,” no hours too long, no sacrifice

‘Fmerso

‘Emerson,

Radio and
Television

‘RADIO AND PHONOGRAPH CORPORATION, NEW YORK, N. YJ
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THE SERVICES TOGETHER IN A

TRIBUTE TO THE U.S. SIGNAL CORPS

Radio
Televiston

too great until the United Nations win. Let us use
ALL of our industry’s capacities to speed that

inevitable conclusion-

In this spirit, each of us—individually and collec-
tively—figuratively wears the insignia of the U. S.

Signal Corps and our obligations are so defined.
=

O@OOMMN T invent and design and test and improve
—20 master the electronics project, ultra high-frequency,
the design and volume production of a wide range of ap-
paratus—Emerson’ s engineering staffs and laboratory facili-
ties have been increased more than ten-fold....To purchase
and expedite and supervise a <vast supplying organization,
Emerson has gone “all out” in personnel and war produc-
tion training .. .. To manufacture in unprecedented volume,
to break bottlenecks and conserve precious time and ma-
terials, Emerson has streamlined and greatly augmented
manufacturing equipment and facilities which, in peace-
time, turned out more than a million home sets per year.
Thus Emerson participates now and thus it is prepared
for greater tasks ahead.

merson

RADIO AND PHONOGRAPH CORPORATION, NEW YORK, . Y.

L. e el

November, 1942
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ATR

VIBRATOR
POWER
SUPPLIES

® ATR VIBRATOR PACKS

For Inverting Low Voltage D.C. to High
Yoltage D.C.

REPLACES DYNAMOTORS!!

® ATR D.C.-A.C. INVERTERS

For Inverting 6, 12, 32, or 110 Volts D.C.
to 110 Volts, 60 Cycle A.C.

REPLACES
ROTARY CONVERTERS!!

ATR Vibrator Power Supplies have a
proven background for performance,
reliability and high quality.

AMERICAN TELEVISION
& RADIO (0.

St. Paul, Minnesota.

How It All Began
(Continued from page 28)
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and maintaining telegraphic commu-
nication between the forces in Cuba
and Washington, providing visual sig-
nals for communication between coast
stations and the fleet, stringing lines
between the headguarters of the com-
manders at San Juan Hill, using bal-
loons for observation of the disposition
of Spanish forces—the Signal Corps
was active in all departments of the
war in Cuba and Puerto Rico. In the
Philippines, new and difficult work was
begun. Cable communication between
Cavite and the American lines around
Manila was established, and communi-
cation was maintained between the
commanding general and the head-
quarters of his detached commands
and depots. As had been true in Cuba,
as the Army moved forward, the Sig-
nal Corps carried lines into the most
advanced trenches. In the final as-
sault on the defense of Manila, a field
telegraph line was laid under fire to an
advanced station, and the red and
white signal flags were the first Ameri-
can emblems within the Spanish en-
trenchments.

Such, in swift résumé, is the story
of the first half of the Signal Corps’
life. During it, through the foresight
and perseverence of such men as Gen-
eral Myer, the fortitude and strength
of such men as General Greely, and the
unswerving devotion to duty of the
men under their command, there came
into being, grew, and flourished, the
tradition of alert and vigorous vigi-
lance in defense of the nation which
is the proudest heritage of the Corps.

Strong in the conviction of that tra-
dition, the Signal Corps is facing with
determination and confidence the
heavy responsibilities laid upon it by
World War II1.

. e b e

The AARS Fights
(Continued from page 119)

amateur's value to his community has
been brought to the public’s attention
when floods, hurricanes, earthquakes,
and other catastrophes have seriously
disrupted normal communication.

With the added interest of close co-
operation with the American Red
Cross, membership in the AARS in-
creased steadily from about 3500 in
1930 to 1,100 in 1935, 1,700 in 1939, and
in 1941—as a result of a still further
revised and improved plan to make the
AARS an auxiliary civilian defense
unit—membership climbed to around
2,500.

And then: Pearl Harbor! On De-
cember 8 the FCC, acting at the re-
quest of the Defense Communications
Board, ordered the immediate suspen-
sion of all amateur radio operation in
the Continental United States, its ter-

www . americanradiohistorv.com

‘Fitories and possessions, until further

notice. Ham bands went quieter than
the proverbial tomb—and into this
same state of suspended animation (no
true radio amateur is ever completely
off the air — mentally!) went the
peacetime functions of the AARS.

And so, in reviewing the AARS and
its functions and achievements, we
must look backward upon a grand or-
ganization as it was. For, although
the AARS as a centralized control in
the Office of the Chief Signal Officer
in Washington is still in existence, its
“on the air activities” are very much
nonexistent.

There were originally five basic ob-
jectives for the AARS, as follows:

1. To provide additional channels of
communication throughout the conti-
nental limits of the United States that
can, in time of emergency, be used to
augment or replace the land lines, both

telephone and telegraph, that may be

seriously damaged or destroyed by
flood, fire, tornado, earthquake, ice,
riots or insurrections.

2, To place at the disposal of mili-
tary commanders of all components of
the Army of the United States, and of
the Red Cross, such amateur radio
channels of communication as may de-
velop under this plan.

3. To provide civilian operators
with a knowledge of army methods of
radio procedure and of the basic prin-
ciples of using radio in the field.

4. To establish contact with a con-
siderable number of c¢ivilian radio op-
erators, acquainting them with the
Signal Corps and its activities, and se-
curing their air in experimental work,
tests, ete.

5. To render such encouragement
and assistance as may be desirable to
firmly establish and perpetuate the
American Amateur.

To perfect a closely-knit, smoothly
functioning organization like the
AARS required not only close co-op-
eration at the top, but localized con-
tacts between Army and amateur as
well. The natural tie-in was, there-
fore, with the nine Army Service Com-
mands (formerly known as Corps
Areas).

The Signal Officer in each Service
Command appointed an officer in his
headquarters to act as Service Com-
mand Liaison Agent between a repre-
sentative of the licensed radio ama-
teurs in the Service Command and the
Service Command HQ. The represent-
ative of the localized radio amateurs
then became known as the Radio Aide.

The Chief Signal Officer of the
Army, after considering the recom-
mendations of the nine Service Com-
mands, appointed one transmitting
amateur to be known as the Chief
Radio Aide, and this individual was to
function as the Army representative
of all transmitting amateurs of the
United States.

An Army Amateur Radio Net com-
prised one station in each Service
Command and in each department in
which amateur activities were permit-

RADIO NEWS
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Pilot
RADIO CORPORATION

salutes the Radio Parts Manufacturers-- |
for their splendid contrlbutlon to our
country's epic Battle of Production. We
are proud to work together with you
for a total Victory of the United Nations.

'The Standard of Excellence

PILOT RADIO CORPORATION

Long Island City . New York .
- RADIO MANUFACT_URERS. SINCE 1908
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THERE'S A
GROWING
DEMAND

POLYMET

FOR
VICTORY

BUY

UNITED

STATES
SAVINGS

BONDS
AND STAMPS

Condenser replace-
ments account for
about 40%, of all
radio repair jobs.
Dependable con-
densers are, there-
fore, essential for
gaining and main-
taining maximum
customer satisfac-
tion.

PR['lhTaIEBT 40%

NOW, more than ever, the
jobber and service man
must recognize the grow-
ing demand for POL ET.

CONTINUOUS
DEPENDABLE
SERVICE

For z‘#‘“ POLYMET ELEC-~
1C and BYPASS CON-
RS have iImproved gqual-
ity lnd scrvice. Add to this a
liberal and nllonlbll mark-
up, No fly-by-night ‘‘bargain
catalogs’ can undersell you
on L MET. You're pro-
tected, your customer is sat-
isfied, your profits and volume
incr.lle e're  conserving
vital defense materials by
limiting sizes to those most
universally u ose will
serve practically -very need.

Complete listing of available types
and prices will be forwarded upon

CONDENSER CO
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ted. The net control station was lo-
cated at Fort Monmouth, New Jersey,
and operated under the supervision of
the Chief Signal Officer.

The following amateur radio nets—
organized in each Service Command
under the direction of the Signal Offi-
cer—were the real “work horses” of
the organization, inasmuch as they
carried on the actual work of message
handling and formed the nucleus of
available talent. Those operators who
functioned within the nets were the
ones who benefited most. Nets in-
cluded:

a. A Service Command Amateur
Radio Net comprising one station in
the capital of each state in the Com-
mand. A Service Command amateur
station, or a selected civilian amateur,
functioned as the Net Control Station.

b. State Amateur Radio Nets were
organized based on the division of each
state into approximately 5 geographi-
cal areas. The stations were normally
located in the principal city or town
of each geographical area, or near the
center of the area. The state capital
station acted as Net Control Station.

c. District Amateur Radio Nets.
Each comprised approximately five
stations so distributed as best to ac-
complish the requirements. The geo-
graphical area station acted as Net
Control Station for the districts.

d. Local Amateur Radio Nets. These
were composed of all amateurs in local
areas who were enrolled in the AARS.
Local Nets operated on schedules pre-
pared by the Net Control Station, and
approved by the Service Command
Signal Officer.

“ZCVA V WLM” was the call heard
every Monday night at seven o'clock
and it “alerted” all members of the
AARS. "ZCVA” was the general call
that meant that all Army *“hams”
should copy the test that followed.
“WLM"” was the special call of the
Army Amateur Net Control Station
W3USA located in the Office of the
Chief Signal Officer in Washington,
D. C. Schedules and frequencies to be
used in all of the nets were announced
from time to time by the Chief Signal
Officer.

In a few of the Service Commands
nets worked on frequencies in the
7,000—7,300 ke. amateur band, but the
majority of the AARS stations func-
tioned on the 3,500—4,000 kc. band. A
separation of 2.5 ke. was used for c. w.
(telegraph) nets, and 5 to 10 ke. for
radiotelephone nets. Approximately
one-third of all Army Amateurs were
assigned to radiophone nets in the 160
meter and 74 meter 'phone bands, but
all members were required to be pro-
ficient radio telegraphers, able to send
or copy the International Morse Code
at better than 15 words per minute.
Members were given instruction in the
use of Army radio procedure for both
'phone and c¢. w.

To generate the desired amount of
message traffic in order to keep the
nets active and interested, traffic of
various Kinds was sent from the Army

www . americanradiohistorv.com

Net Control Station to all Service
Commands and Department Stations,
which would in turn relay such por-
tions of it t6 their lower nets as they
deemed advisable for training. Like-
wise, all net control stations origi-
nated traffic suitable to their nets.

In the case of local emergencies,
where the land lines had ceased to
function, AARS stepped into the
breach—helped in innumerable cases
to get the message through on time.
In such cases, the local military units
were requested to protect the radio
stations of the amateurs serving them,
because these stations might be their
only means of contact with the outside
world.

The big expansion of the Army dur-
ing the period prior to the closing
down of all amateur stations with the
outbreak of war provided plenty of
opportunity for the well organized
AARS, as well as for individual ama-
teurs not directly affiliated, to be of
maximum service. Thousands of mes-
sages were handled to and from the
men in training at the various Army
camps. In some camps Army Amateur
radio stations were established by
amateurs inducted into service. The
co-operating amateurs relayed and de-
livered this service personnel traffic at
their own expense as a public service
—a positive contribution toward bet-
ter morale.

A number of contests and tests were
held frequently to test the efficiency
of the AARS nets and the proficiency
and reliability of the individual mem-
bers. For example, the Annual Armis-
tice Day Message Contest was held on
Monday, November 10, 1941, for the
active participation of the AARS nets.
Each member of the nets was required
to copy a message, criginating in the
Office of the Chief Signal Officer and
transmitted by the Army Amateur
NCS, WLM/W3USA, Washington,
D. C., and mail a copy to his Service
Command Signal Officer for checking.
A “ZCB” Intercommunication Contest
was usually held in the Fall and again
in the Spring. Each Army Amateur
endeavored on the contest night to
communicate with as many other
AARS stations as possible, and scores
were kept. Code speed contests were
run off to help operators become bet-
ter operators. Other activities of simi-
lar nature were planned to maintain
interest and enthusiasm at a hlgh
level.

Membership in the Army Amateur
Radio System was open to every li-
censed amateur radio operator who
had an amateur station in active oper-
ation and who could be available for
the weekly drill schedules. Perhaps
not so many active amateurs who
should have “joined up” did so, but
there is no question but that those who

.did obtained benefits which made them

more valuable to amateur radio and to
their country in time of emergency.
What the future of the AARS will
be—for that matter, what the future
holds for the radio amateur-—no man

RADIO NEWS


www.americanradiohistory.com
www.americanradiohistory.com

NOW/ BETTER PAY IN RADIO-
BETTER JOBS - Faster

AS NEVER BEFORE @
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RADIO
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The Only book
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Test Equipment, Trouble-Shooting, Re-
pairing, and Modern Business Building

Methods for Servicemen—ali prepared in
L1 |

IN SPARE TIME— %

The Practical, A-B-C Way
with Ghirardi's famous

RADIO PHYSICS COURSE

The Only Single Book that
Covers Modern Service

Procedure — Completaly !

Easily worth $s0
if you bought It as
a course . . .

Sold as Complete
972-page hook for
only $§5

Now, as never hefore, Trained Men are needed
in Radio—for hoth military and civilian work.
What's more, they'll continue to be needed even
after the war, thanks to the important new Rudio
and Radar developments the war has brought.
It's a big fleld, with big pay and real opportuni-
ties for the men who know'=—and now, with
Ghirardi’s famous Radie Physles cCourse, it's
easy, quick, and inexpensive for you to get just
the help you need!

llere, in one handy volume, Is a miracle of modern
Fadio training—a complete railio education in Itself—
written so cleaily that you can understand it, even

Ghirardi’s RADIO

TROUBLESHOOTER’S
HANDBOOK

This big book contains 4,600 trouble ‘'Case
Histories’” covering most of the receivers you're
likely to repair—and over 400 additional pages

of new, factory-checked, time-saving informa-
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TO SERVE YOUR COUNTRY

As An Expert !

7O PAVE THE WAY FOR A
Peacetime Career!

“—TRAIN NOW—

at

RADIO - TELEVISION
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licensed by the State of New York

EVER before, in the history of our
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Particularly is this true in the field of
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our armed forces—perfect split second
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Today — at Radio Television Institute ~—
determined young men are working to-
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expert Radio Technicians — fit for re-
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You can become on expert in Radio
and Television ~ prepare for expert
service to your country — and o well-
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in Radio and Television ot —

RADIO - TELEVISION
INSTITUTE

Grand Central Palace Building
48th and Lexington Avenue
New York City
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use of tools and equipment. Writé or
Phone Today! ~
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can predict. Today and every day un-
til the job is done, the AARS FIGHTS
—fights with its fellow services on
every front—fights with its specialized
and highly developed talents. The
number of AARS members on world
battlefronts — the number of radio
amateurs in active service on both the
production frontiers as well as on
duty “somewhere” with the Army—
can only be “guesstimated.” Possibly
there are upward of 15,000 formerly
active hams now in the khaki or the
blue. Probably there are two or three
times that many in industry—doing a
job. And some day soon, God willing,
that job will be done—successfully.
Some day again “ZCVA V WLM" will
ripple down the airways, and again
AARS and amateur radio will be at
peace under the stars. In the mean-
time, the AARS FIGHTS!

Radieo Im This War
(Continued from page 50)

science for destruction. Only by be-
ing girded for the fight can radio be
made strong to boomerang and strike
down those who use it as a weapon,
completely ignoring the peaceful pur-
poses of its original creators. The
genius that created for peace and civi-
lization, also is quick to answer the
challenge, quick to defend itself by en-
rolling to help win the war. The im-
portance of inventive genius in mod-
ern warfare cannot be overemphasized.
It is a primary factor in achieving
victory.

Europe embroiled for centuries in
cycles of wars has been backward in
invention, in mass production, in com-
forts and conveniences of living. In
America, under long years of peace
and freedom, unhampered by the lust
of conquest, radio as a science and an
art has thrived. War, while its de-
mands accelerate research and devel-
opment, is not as creative as Ppeace.
For that reason, militaristic nations
have forged and adapted American in-
ventions and developments to war.

The airplane, radio, submarine,
tank, motor, transport, machine gun,
anti-aircraft battery, radio locators
and an endless line of other inventions
have been perfected by science, largely
in America—the same science which
brought forth television, the motion
picture, the automobile and countless
other things which make life more
pleasant. Yet Mars, with a mighty
sweep of the armored arm, pushes all
up to the firing line. American labora-
tories, therefore, are giving their all-
out efforts to equip American soldiers,
sailors, marines and the forces of the
United Nations with the finest radio
equipment and weapons in the world,
so that whether dive bombing or tor-
pedoing, parachuting or shelling, sci-
ence may protect them and give them
the strongest arms of combat.

They are fighting in a war of ma-
chine against machine, armored mon-
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ster against armored monster, as much
as man against man. But courage
plus science is a powerful force. Hence
research is pitted against research,
engineering against engineering, pro-
duction against production, scientist
against scientist whether physicist,
chemist, bacteriologist, marine - or
aeronautical engineer. It is worker
against worker; the machinist in
Camden against machinist in Emden;
riveter in Osaka against riveter in De-
troit; factory-hand in Niagara against
factory-hand in Milan. Efficiency,
skill, and speed become bullets as re-
search and industry bulwark the fight-
ing men.

The first World War vividly indi-
cated that radio was indispensable.
From 1914-1918 America learned a
vital lesson in communication. When
hostilities then broke out, the United
States found itself dependent largely
upon British cables and foreign-owned
wireless stations. The war revealed
that in radio the United States could
develop a new and competitive system
that would make it independent of
otheér countries in international com-
munication, and in maintaining con-
tact with an AEF. and the fleet if
ever again they went overseas. The
first step to gain this independence
was taken shortly after the Armistice,
when as the result of suggestions by
Navy officials, the Radio Corporation
of America was formed to give the
United States preeminence in radio.
Today New York is the communication
center of the world. In 1918, it was
London.

In the twenty-five years that have
intervened between the wars, an un-
surpassed radio system has been de-
veloped in the United States. Mindful
of the tremendous importance and un-
limited possibilities of the radio elec-
tron tube, research has concentrated
upon its development. Today there are
hundreds of different tubes serving
many purposes. Radio research is ex-
tensive. It is closely related to the
science of electronics, chemistry and
physics, with metallurgy and optics.
The research laboratory is a mighty
fortification. In it the shock troops of
modern warfare—the scientists—fight.
Their weapons are infinitesimal elec-
trons,; high frequency currents, sensi-
tive ears that hear afar, and electric
eyes that see at a distance.

When America entered this conflict,
it had a vast radio industry available
for rapid conversion to war produc-
tion. Against the background of long
experience in manufacturing millions
of radio sets for civilian use and appa-
ratus for all branches of radio commu-
nication, the production lines were
geared quickly to the total-war effort.
In 1917, the demand was mainly lim-
ited to marine and land stations, and
to field equipment. Since that time,
the airplane has greatly intensified the
uses of radio in warfare, and has put
new demands upon engineering and
manufacturing. Both are answering
the call magnificently. American air-
craft and ship and shore stations have

RADIO NEWS
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A SALUTE TO THE SIGNAL CORPS

Pk

The striking power of our Armed Forces is made possible only through
instant coordination between the fighting units. Upon our Signal Corps,
in all branches of the Service, lies the responsibility for success or failure

of our strategy. That both men and

equipment are living up to the

tradition of American superiority is being proven all over the World.
We salute the Signal Corps for the excellent job they are doing, and

will continue to do, until Victory is

HE Browning Laboratories takes

this opportunity to offer its services

for the design and manufacture of
special electronic equipment.

In personnel, equipment, and expe-
rience, we have exceptional facilities and
engineering skill necessary for the solv-
ing of the most intricate problems in the
fields of Electronics and Communica-
tions.

For Example:—

The Browning Boundary System . . .
probably the most sensitive, effective

won.

and certain method of protecting
power plants, substation equipment,
etc. Born of wartime need for pro-
tection against saboteurs, this system
was developed and perfected by our
Laboratories, in collaboration with
public utilities. It is capable of in-
numerable applications where it is
desired to signal the approach of a
trespasser to the boundary of property
requiring protection.

This is only one of many products of
research which the Browning Lab-
oratories has developed.

| BROWNING

Avdailable with One to Five Bands

1 4443@%@ Meler

. emergency transmitters. Suitable for both

|

The Browning Frequency Meter, illustrated,
is used as standard equipment for police
and public utility emergency radio systems
throughout the USA. It provides the greater
precision now mquireqf by the FCC for all

FM and AM, the Browning Meter is built
with_one to five bands, for any frequencies
between 1.5 and 60 mc.

|

BROWNING LABORATORIES

750 MAIN STREET

November, 1942

, Ine.

WINCHESTER, MASS.

— %
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Ray-O-Vac Batteries furnish vital power for
the "Walkie-Talkie” shown in action above
as well as for the field telephone below.

We are proud that we are furnishing the U. S.
Army Signal Corps with Ray-O-Vac LEAK-
PROOF batteries by the millions—for service in
all parts of the world from Iceland to Australia.
Regardless of climate or conditions of usage,
LEAKPROOF’s patented sealed-in-steel construc-
tion is doing its job of protecting valuable field
telephone equipment against ruinous corrosion
damage, thereby protecting lives of our fighting
men.

We are proud of the reports already received
regarding LEAKPROOF’s dependability in rig-
orous field service.

For the duration of this war, it will be Ray-O-
Vac's aim to continue to produce superior prod-
ucts in maximum quantity—and to keep all its
facilities of production and research at the serv-
ice of our armed forces.

BA 30 LEAKPROOF BATTERY

4

RADIO NEWS
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SUPER EYES AND EARS
FOR FIGHTING MEN

Tusrs is just one task before the
Amcrican people today and that is to
win the war, quickly and decisively.
This has a special meaning for us,
because electronic devices will help
win the war. Farnsworth has been a
pioneer in electronic television—today
Farnsworth plants and laboratories are
engaged 100% in producing fine elec-
tronic equipment for our armed forces.
Our Army, Navy and Air Forces are
going into action with the world's best
and most advanced electronic devices

. . “eyes” and “ears” of incredible
powers made into potent weapons of
war through the skill and techniques
of the Signal Corps.

But progress in television has not
halted. Out of Farnsworth’s work for
the nation is rising a surer knowl-
edge of this miraculous science; and
Farnsworth is bringing to its work the
experience gained through 15 long
years of research and discovery, and 14
years' precision manufacture of the

Capchart Phonograph-Radio.

*® Manufacturers of Radio and Television Transmitlers and Receivers; Aircralt Radio Equipment; the
Farnsworth Dissector Tube; the Capehart, the Capehart-Panamuse, and the Farnsworth Phonagraph- Radios

A symbolic interpretation
of television. The human
eye is the image being
televised. In the center
is the pattern of the signal
representing the eye (with
the eye superimposed) as
it appears on the oscillo-
scope.

Many people belicve that television
will be America’s next great industry.
After the war, it may duplicate the
spectacular growth of the automobile
industry. Certainly it will provide a
peacetime use for the skills of the thou-
sands of specialists now serving in the
Signal Corps and other services.

Meanwhile—buy War Bonds. And
watch Farnsworth closely. Forthename
Farnsworth is due to loom bright and
clear upon the future’s magic screen—

television. ; W
¢- %danf

Farnsworth Television & Radio Corporation
Fort Weyne, Indiana

FARNSWORTH TELEVISION

www americanradiohistorv com
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YOUR COUNTRY URGENTLY NEEDS TRAINED RADIO TECHNICIANS

GOOD RADIO JOBS

« «« CIVILIAN OR MILITARY!

| GIVE YOU FuLL RADIO EQUIPMENT
to do Practice-Giving Experiments!

IF YOU REMAIN A o s ’
CIVILIAN OR ENTER You Learn EUSIIy in Spare Time

MILITARY SERVICE . . . ...ut Home or at Camp!

EaasL Tesiini g i The Sprayberry Course is specially designed for easy un-
Enhance Your Future! derstanding. Many practical features are included to help

v you make fast progress. Beginners need have no fear of
“getting lost.” The course starts right at the beginning of
Radio . . . unfolds each step in a simplified, logical style.
You quickly develop a thorough-going knowledge of Radio
Set Repair and Installation Work, Mobile Radio (Auto-Tank),
Signal Tracing, Aviation Radio, Electronics, Television, Fre-
quency Modulation, etc.

in the Radio repair business. § have about
all the work I cap take tare of 1 have
‘grossed hetweea $150 and $200 in the
:s.-ftu few months in my spate ume, I think
your Coutse iy 1opy’. W. Francis Waseks,
untain City, Wisconsin.

Training Prepares You for a Business of Your
Own ... or Good Radio Jobs at Excellent Pay

Right now . ... more than ever before, Radio offers amazing op-
portunities for trained men. Curtailment of new Radio set production
insures an ever-increasing volume of civilian Radio Service work . . .

to keep the nation’s home Radio receivers in good working order: You G“A DUAl PURPOSE

Sprayberryf training will give you quick, easy access to a proftable
business of your own. Or you can choose an interesting, well-paying
Radio job in one of the nation's Radio factories at work on Radio RADIO SET FOR EXPERI'
and electrical equipment for planes, tanks, ships, etc. These and many

more are the civilian opportunities open to you. Should you enter MENTS AND SET TESTING
the armed forces, your Radio training will qualify you for a higher
rating—better pay and interesting work. Bear in mind, too, if you

enter the Service after you start your Sprayberry course you can easily (1) Isupply you with Radio Parts

OU C6.00t g0 WIOngE f
1 am the ope thatknows.” Asa Smith

continue your studies at camp as countless fellows arc now doing. which you use to gain pte—experi-
. . ence in Repait Work. (2) Most |
No Previous Experlence Needed important . . . these same patts are

It makes no difference what your education has been. 1 can fit you used as 2 Modern Signal Generator

quickly for a good-paying radio job. Your success is my full respon- and for Signal Tracing, etc., write
sibility. I make it easy for you to grasp Radio =

principles and remember them. Moreover, your for details.

training need nﬁt interfere with

your present work.

i E BO EARN WHILE YOU LEARN
+=nB300K Easy 1o staRT

- Along with your Training, you will

{ vou cun gt complce details sbow  reccive my BUSINESS BUILD-
valuable FREE CATALOG. Mail  ERS which will show you how to
coupon. No obligation. put your knowledge to profitable
use in handling money-making Ra-
dio Service jobs shortly after you

begin Training.

com

THE SPRAYBERRY COURSE IS SOLD
UNDER MONEY-BACK AGREEMENT
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radio equipment unequaled in con-
struction and efficiency. Constant pio-
neering and development of the elec-
tron tube have answered the chal-
lenges of communication in blitz war-
fare.

Since World War I, America has de-
veloped the finest system of broad-
casting in the world. More than 900
stations are on the air, and more than
55,000,000 radio sets are in the homes
of listeners. Nation-wide networks
serve the country and its people. The
emergencies of war reveal the tremen-

dous importance of the networks, for |

in times of national emergency they
quickly can be linked to reach every
nook and corner of the nation. Sup-
plementing them, hundreds of inde-
pendently operated stations serve lo-
cal communities.

In no other war has the American
public in city and on farm been so
thoroughly informed. Never before
have the people had such up-to-the-
minute contact with the various news
fronts and news agencies. Within fif-
teen minutes, listeners are skipped
around the world for latest reports
broadcast by American observers and
commentators—f{rom Cairo to Moscow,
from London to Delhi, from Australia
to Iceland. The civilian population is
in direct contact with the war effort,
with the nation's capital and with the
training camps. The War Bond cam-
paign has been quickly put before the
people and sales have been intensified,
compared with the much slower cam-
paign methods used to promote the
Liberty Bonds of World War I. Radio
broadcasting has responded to war-
time duties, and has accepted whole-
heartedly every opportunity to serve;
to aid in recruiting, salvaging, ration-
ing and instructing. Modern Paul Re-
veres ride the wavelengthed highways
through every metropolis, village and
farm to awaken and warn the people.

When the war came, there were
56,000 licensed amateur stations in the
United States; in 1914 there were
about 3,000. In both wars, from the
splendidly self-trained group of young
men who operated them, the armed
services of the United States have en-
listed officers and men to direct and
operate wartime radio to service the
equipment, and to instruct recruits.
From the amateurs have come some of
the ablest leaders in the field of com-
munications. America’s farsighted pol-
icy ' in encouraging the amateur ex-
perimenter has resulted in the enlist-
ment of many of them in the Signal
Corps, the Navy, Merchant Marine,
and Air Corps.

When war was declared, television
was on the threshold of becoming a
service to the public. No military se-
cret is violated in mentioning the
splendid role television "has played in
New York through the telecasting of
air-raid and civilian defense instryc-
tions. Police precincts have been
equipped with receivers and thousands
of air-raid wardens have been trained

(Continued on page 196)
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* North, East, South and
West...wherever America’s
tighting forces are in action
...you will find radio com-
munication playing a vital

mmy%e%ﬂmmaé[‘?wm/

‘are

part in coordinating the
various combat units. And
there you will find BUD
products on the firing line
... faithfully doing their job.

BUD RADIO, INC. * (leveland. Olia

For Tl e
Eiceon

Hand Crank . Single or Doupje Vo

Specialized <
combat servig
units, each sp
ar purpose,
d‘ynamotots,
single or double volt
r:d' use, designed for g
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few seconds, furpish;
Power with Comparari
1€ comprehensjve
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for military purposes,

EICOR, Inc., 1044 w,
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GENERATOR
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€ requires reliable gﬁ:}e:.: &1"
'ilcn:‘lig_e.ngmeeted for jts par!‘:!gu{
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R is Producing hand crank
4ge outpyr generators for
ITeCt connection 1o the
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vely litle efforr.
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us for the developmen
tary electrical apparacus

Ada
Chicago, U.s. A ms St.

Ef[];@*@jm_ DYNAMOTORS - POWER PLANTS - CONVERTERS

Export: Ad Auriema, 89 Broad 5t., New York, U. 5. A. Cable: Aurieme, New York ~

www americanradiohistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

Signal Pilot Light may depend suc-
cess or failure . . . even life or
death . . . of fighting men.

UPON the flash of a Warning and

The signals delivered by Pilot Lights
are vital. No machine is complete with-
out them . . . no operator can function
without them.

The signals must not fail!

That's why we, at Dial Light Company,
are devoting ourselves to the single
task of making better Warning and Sig-
nal Pilot Light Assemblies—
constantly working to achieve
the utmost in dependabilify
and all-around quality in our
products:

FOR VICTORY... 74e Signals Must Not Gail!

These include a complete line of
265 Warning and Signal Pilot
Light Assemblies and parts. In ad-
dition, we are producing thou-
sands of special assemblies to
order.

For any electronic-or-electrical ap-
plication we can manufacture
Warning and Signal Pilot Light
Assemblies to specifications. Our
facilities and equipment enable us
to render the urgently needed
rapid service.

Your inquiry will receive a
speedy response accompanied
by a no-charge sample and
blueprint.

90 WEST STREET « NEW YORK, N.Y.

RADIO NEWS
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ON THE BATTLE FRONT—rugged,
sturdy Ohmite Units play their
part in communications and
electronic equipment, in walkie-
talkies and field units, in planes,
tanks and ships—in combat serv-
ice and in training.

ON THE PRODUCTION FRONT—
in war industries and in research
laboratories, the dependability of
Ohmite Products gives you
added assurance in dealing with
today’s resistance-control prob-
lems, and in the development of
new devices to defeat the enemy.

OHMITE MANUFACTURING €O»

Foremast Manufacturers of Power Rbeostats, Resistors, Tap Switches
4884 Flournoy Street, Chicago, U. S. A.

IN ADDITION—Ohmite provides
the helpful engineering, pro-
curement and training aids
shown below for the Signal
Corps and other Armed Serv-
ices, and for Industry. These
handy *“tools” are in wide use.

g g - o

The basic design and construction features
of Obmite Products have been tested and
proved through years of service in critical
applications. The extensive range of types
and sizes makes them more readily applica-
ble to almost every requirement. And the
experience of Obmite Engineers is espe-
cially helpful in selecting the right units
Jor each need. Many stock types. Units pro-
duced to Government specifications or en-
gineered far you.

% -

\"\GH T w,)

P

OHMITE

Rheostats-Resistors
TapSwitches.
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BASIC SIGNAL CORPY
TRAINING

Every member of the Signal Corps receives his basic training from a series
of Official Training Manuals covering all phases of Communications. For the
benefit of civilians planning to enter the Signal Corps, the special insert
following contains a digest of this course of training. Every radioman may
increase his value to our war effort by studying those subjects mentioned.

November, 1942
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BASIC SIGNAL CORPS TRAINING

INTRODUCTION

greatest educational ventures. In order to ensure that

the modern devices of communication which it has
put in the field shall be properly operated and adequately
maintained, the Signal Corps must impart the knowl-
edge of electrical fundametals and of radio technology
to tens of thousands of civilians and soldiers. It prefers
men with previous radio experience, but it also trains many
who may never before have plugged a vacuum tube into a
socket—provided they have the necessary aptitudes.

This program of training has overflowed from the mili-
tary Replacement Training Centers and service schools of
the Signal Corps into a large number of civilian institutions.
These civilian schools, ranging from the “mechanic learner”
level to that of the engineering college, have two functions:
the training of civilian employees for the domestic installa-_
tions of the Signal Corps and the training of men who will
become soldiers of communication. The latter function is
growing in scope.

The civilian training program is closely interrelated with
the military training program. Uniformed soldiers of the
Signal Corps are often assigned for special studies to civilian
technical schools. Again, thousands of young men of mili-
tary service age are enrolled in the civilian training schools
and placed for a limited period in the Enlisted Reserve, so
that they will be called to active duty with the Signal Corps
upon: completion of their courses—or, if necessary, before
their completion. The training program at the Signal Corps
schools for enlisted men is so arranged that those with pre-
vious training in signal communications can be excused from
courses which they had already covered in civilian life and
can progress through the remaining courses as rapidly as
their experience and abilities permit. Thus the graduates

THE Signal Corps is engaged in one of the nation’s

of civilian schools gain a head start in their military careers.

The civilian training program also provides for men and
women destined to serve in a civilian capacity as mechanics,
inspectors, maintenance men and engineering aides in the
many Signal Corps Procurement Districts, Depots, Shops
and Laboratories. Tens of thousands of civilians are em-
ployed in these installations.

The program of training in civilian schools includes a
number of courses in which the students are hired as Civil
Service employees and are paid while engaged in their full-
time studies. Other courses are given on a part-time basis
in evening schools, with tuition supplied free at government
expense.

The content of these courses has naturally varied as the
program has developed and as the needs of the Signal Corps
have grown and changed. The curricula are likewise sub-
ject to change in accordance. with the availability, under
current priorities, of the equipment needed for laboratory
experiments. Again, with many schools working in cooper-
ation with the Signal Corps and the United States Office of
Education, new techniques of teaching are being constantly
worked out and incorporated in the program, so as to pro-
duce better technicians in less time.

For these reasons, any statement of the exact curriculum
is likely to be obsolete in some respects shortly after its
publication, or even before,

However, to provide prospective enrollees with an idea
of the training that will be encountered, and the degree of
preparation required to enter the various levels of the train-
ing program, this supplement presents examples of the vari-
ous military and civilian training courses conducted or
sponsored by the Signal Corps, as they stood at the time this
special issue of Rapio NEwS went 10 press.

Every student must learn how to handle all kinds of tools as part of his
training.

Many of these men have never had previous practice in shopwork.
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This basic outline for prospective Signal Corps students will enable
them to brush up on subjects needed to qualiiy as wire and radiomen.

BASTC SIGNAL CORPS MILITARY TRAINING
T THE three Signal Corps Replacement Trdining Cen-
Aters—Fort Monmouth, Camp Crowder, and Camp
Kohler—the newly inducted Signal Corps private
spends his first four ‘weeks in the basic training program
prescribed for all troops of the Army Services of Supply.
This includes lectures on the Articles of War, the Organiza-
tion of the Army, military discipline, customs and cour-
tesies, military sanitation, hygiene, and. first-aid. It gives
the soldier many hours of practice in infantry drill, rifle
marksmanship, and defense against chemical attack, ajr
attack and mechanized attack. The basic schedule also pro-
vides for marches and bivouacs, field fortification practice,
night operations, guard duty and physical training.

In addition to these basic stages in the making of a sol-
dier, the Signal Corps man, whether he is subsequently
selected for specialized work in either wire or radio, receives
certain fundamental training in the basic elements of signal
conmnunication. He must master the simple tools and meth-
ods of making electrical connections. These include the use
and care of the electrician’s knife, screw driver and pliers;
testing dry cells; connecting batteries; the making of proper
wire splices; connecting, using and testing of field tele-
phones; and the laying of grounded or metalli¢ circuits
between two telephones.

Even a man with considerable radio experience in private
industry can usually be shown that his technique of wire
splicing, for example, can be improved and that his speed
in making a splice can be increased. The Army has stand-
ardized methods of measuring the length of wire to be
stripped for a splice, of removing insulation, of forming re-
liable contacts, and of reapplying the insulation to insure a
neat and reliable splice through which the signal can pass
as freely as if the wire were a continuous length. Con-
tinued practice develops such dexterity that the soldier can
almost automatically splice a wire under any conditions.

The fundamentals of connecting telephones and power
sources serve as an introduction to the more advanced cir-
cuits which are encountered in the specialty schools of the
Replacement Training Centers. Beyond this stage is ad-
mission to one of the Signal Corps Schools, which give ad-

vanced specialized training to officers and men. The courses
offered in the Enlisted Men's Department of the Eastern
Signal Corps School are outlined in the following section of
this supplement.

ENLISTED MEN’S COURSES AT THE EASTERN
SIGNAL CORPS SCHOOL, FORT MONMOUTH, N, J.

The following outline of the technical training program
in the Enlisted Men's Department of The Signal Corps
School has been condensed from an official Instructional
Circular of The Eastern Signal Corps School. Methods used
at Signal Corps Schools in the newer camps are similar to
those set up at Fort Monmouth. )

The principal courses for enlisted men conducted at The
Eastern Signal Corps School are:

(1) Radio Communication; (2) Wire Communication.

Listed below are the different specialties of the two
courses.

The Radio Communication Cowrse includes the following
specialties:

Radio operator, field station; Radio operator, fixed sta-
tion; Radio repairman; Teletypewriter operator.

The Wire Communication Course includes-the following
specialties:

-Cable splicer; Central office repairman; Installer-repair-
man, local battery; Installer-repairman, common battery:
Line foreman; Powerman; Switchboard installer (manual);
Wire chief, local battery; Wire chief, common battery;

‘Teletypewriter maintenance man.

Method of Instruction

The applicatory method of training is employed in the
Enlisted Men's courses of The Signal Corps School, follow-
ing closely the methods employed by the leading civilian
vocational institutions. The students are taught correct
principles and methods and their practical application. The
greater part of the instructive tirhe is devoted to practical
work covering the requirements of the particular job in
which the student is receiving training. Until they have
successfully completed a given phase of instruction, students
will not be permitted to progress to a more advanced phase.
A partial objective in all instruction is the preparation of
the student to act as instruc¢tor, when necessary, upon re-

Many assorted tools are used by Radio and Wire students. They learn correct
use of them under the expert gnidance of skilled radio and mechanical craftsmen.
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This may be your future code room.

turn to his organization. This is accomplished in part by
the student’s observation of the instructional material and
methods in the School. When the nature of the specialty
permits, the student is also given practice in acting as in-
structor before leaving the school. Non-commissioned offi-
cer students are given a special course in ‘‘Teaching
Methods.”
Grading—Credits—Personal Ratings

a. Academic grades. At the conclusion of each sub-course,
pertaining to a specialty, students will be required to take a
final examination therein. A gradc of at least 70 percent
is required to satisfactorily complete a subcourse.

b. Credits. Any student having adequate knowledge of
any of the subcourses, upon entering the school, may be ex-
empted from the work required to complete such sub-
courscs by the assistant commandant upon recommendation
of the director, Enlisted Men's Department.

¢. Personal ratings. Instructors will rate each student in
each subcourse on the qualities he demonstrated in class.
The ratings for each quality will be the standard War De-
partment Efficiency Report ratings of : unsatisfactory, satis-
factory, excellent, and superior. These ratings will be con-
solidated on the student’s final report card.

Certificates

Certificates are awarded to students who satisfactorily
complete all subcourses pertaining to any one specialty, and
who obtain satisfactory personal ratings.

Instructore will teach yvou how to use typewriter.
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RADIO COMMUNICATION COURSE
The objective of the Radio Communication Course is to
qualify personnel in one of the following specialties.
«. Radio operator, field station.
b. Radio operator, fixed station.
¢. Radio repairman.
d. Teletypewriter operator.

Radio Communicaetion Subjects

The subcourses required for each specialty are as follows:

Radio Operator, Field Station. International Morse Code
Alphabet, Field Station Traffic, Installation and operation
of field radio nets, and Radio procedure (Field Nets).

Radio Operator, Fixved Station. International Morse Code
Alphabet, Fixed Station Traffic, Operation of fixed radio
station equipment, Radio procedure (Fixed Nets), and
Touch typing.

Radio Repairman. Principles of electricity, Shop Work,
Elements of radio, and Test and repair of field radio equip-
ment.

Teletypewriter Operator. Touch typing, Teletypewriter
procedure, and Teletypewriter traffic practice.

Analysis of Radio Communication Subcourses

Principles of Electricity. Instruction is of a practical na-
ture and covers the basic principles of electricity and mag-
netism which will enable the student to understand the
circuits and functioning of field radio equipment.

Radio Shop Work. Instruction covers the use and care
of the tools commonly employed in the repair of field com-
munications equipment. Instruction is entirely practical.

Radio Code Practice

(a) International Morse Alphabet. Instruction is prac-
tical and covers practice in transmitting and receiving radio
telegraph signals in the International Morse alphabet until
the student is able to copy ten (10) words per minute.

(b) Field Station Traffic. Instruction is practical and is
intended to familiarize the student with field message forms
while increasing his operating speed to 20 words per minute.

(e) Fired Station Traffic. Practical instruction intended
to familiarize the student with message forms as used in
fixed nets while increasing his code speed to 35 words per
minute. The typewriter is employed.

Instaliation and Operation of Field Redio Nets. Instruc-
tion covers the installation, adjustment and operation of
ficld radio sets, in field nets.

Elements of Radio. Instruction covers the eclementary
principles of radio theory and of basic radio circuits. In-
struction is made practical by requiring the student to con-
struct and analyze the different types of basic radio cir-
cuits.

Test and Repair of Field Radio Equipment. Instruction
covers a detailed study of circuits and testing of field radio
equipment. This is followed by actual practice in the main-
tenance of this equipment.

Operation of Fired Radio Station Equipment. Instruc-
tion covers the operation of fixed nets. The object of this
course is to develop skill in handling traffic and to give
practice in the operation of permanent station equipment.
Messages of the form transmitted over the War Depart-
ment Net are used for instructional purposes. In addition,
students are given practice on Wheatstone automatic trans-
mitter tapes, the transmission of same and the reading of
ink recorded tapes.

Radio Procedure

(a) Field Nets. Instruction covers the procedure and
methods employed by radio operators in sending and re-
ceiving field radio messages and includes practical applica-
tion on table nets.

(b) Fired Nets. Instruction covers the proper procedure
and methods employed by radio operators in sending and
receiving radio messages in fixed radio nets.

Touch Typing. Instruction and practice in the use of the
typewriter, using the touch system.

Teletypewriter Procedure. Instruction covers the pro-
cedure and the methods employed in sending and receiving
messages by telegraph printer.

Telegraph Printer Traffic Practice. Practical instruction
in the handling of traffic between two or more telegraph
printers.

Teaching Methods. A study of the theory of approved
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teaching methods, including practice teaching. This sub-
course is given to.non-commissioned officers among the stu-
dents.

WIRE COMMUNICATION COURSE |

The objective of the Wire Communication Course is to
qualify personnel in one of the following specialties:

a, Cable splicer.
b. Central office repairman.
¢. Installer-repairman, local battery.
d. Installer-repairman, common battery.
e. Line foreman, lineman.
f. Powerman.
g. Switchboard installer.
h. Wire chief, local battery.
i, Wire chief, common battery.
j. Teletypewriter maintenance man.
Wire Communication Subjects

The following are the subcourses taught in the specialties
listed above:

Cable Splicer. Pole line construction and Cable splicing.

Central Office Repairman. Principles of electricity, Shop
Work, Common-battery line and subset circuits, Common-
battery switchboard circuits, and Central Office mainte-
nance.

Installer-repairman local battery. Principles of elec-
tricity, Shop Work, Technique of field wire systems, Repair
of field wire equipment, and Local-battery telephone and
switchboard circuits.

Installer-repairman common battery. Principles of elec-
tricity, Shop Work, Substation installation, Substation
maintenance, and Common-battery line and subset circuits.

Line foreman, lineman. Shop Work, Pole line construc-
tion, and Technique of field wire systems.

Powerman. Principles of electricity, Shop Work, and
Power equipment maintenance.

Switchboard installer. Principles of electricity, Shop
Work, Central Office installation, Common-battery line and
subset circuits, and Common-battery switchboard circuits.

You, as a wire student, can learn telephone theory.

Wire Chief, local battery. Principles of electricity, Tech-
nique of field wire systems, Repair of field wire equipment,
Field telegraph circuits, and Local-battery telephone and
switchboard circuits.

Wire Chief, common battery. Principles of electricity,
Central Office installation, Common-battery line and subset
circuits, Common-battery switchboard circuits, Central Of-
fice maintenance, and Cable maintenance.

Teletypewriter maintenance man. Principles. of elec-
tricity; Teletypewriter maintenance, No. 14 Teletype printer
(as required) ; Teletypewriter maintenance, No. 15 Teletype
printer; Telegraph printer maintenance, No. 19 Teletype
printer; Telegraph printer maintenance, Teletype keyboard-
perforator, transmitter-distributor and reperforator; and

These are electrical circuits for various types of transmission lines used between transmitter and antenna.

Source

Iine

Load

Two-wire transmigsion line.

A
\

Two-wire open-air line.

Coaxial cable.

Twisted-pair lire,

L i

Single-wire line.
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You will learn all about motors and generators,

Telegraph printer maintenance, No. 26 Teletype printer (as
required).
Analysis of Wire Communication Subcourses

Principles of electricity. Instruction covers the elemen-
tary principles of electricity and magnetism which will en-
able the student to understand the functioning of telephone
circuits and associated electrical equipment.

Shop Work. Instruction covers practice in the use and
care of tools ordinarily required by telephone linemen and
maintenance men.

Substation installation. This subject covers instruction
and practice in standard methods of installing common bat-
tery substation equipment, from the cable terminal to and
including the subset.

Central Office installation. Instruction and practice is
given in post and field type common battery central office
installation. The student will perform all work required,
including installation of necessary cables, main frame,
power panel and test cabinet.

Switchboard operating. The instruction covers standard
methods and practices of handling such calls as may origi-
nate at common battery switchboards in both field and post
telephone systems.

Substation maintenance. Instruction is given in the
causes, diagnosing and clearing of trouble, in the subscribers
line circuits and equipment, from the main frame to the
subset, inclusive.

Pole line construction. This subject covers instruction
and practice in the placing of both open wire and cable plant
and the necessary supporting structure.

Cable Splicing. This course covers instruction and Prac-
tice in testing, splicing and wiping joints, and the perform-
ance of a cable splicer’s duties under working conditions.

Technique of field wire systems. Instruction and practice
in the installation, operation and maintenance of the field
wire systems used in a division or smaller unit.

Repair of field wire equipment. Instruction covers the
locating of troubles and the repair of telephone and tele-
graph equipment used in local-battery field wire communi-
cation systems.

Field telegraph circuits. This subject covers the prin-
ciples of open and closed circuit telegraphy and a detailed
study of the telegraph equipment now in use with field or-
ganizations.

Local-battery telephone and switchboard circuits. In-
struction covers the fundamental theory of basic local-
battery telephone, line switchboard and testing apparatus
and of the equipment used in local-battery field systems.

These are electrical symbols yon must study and use when drawing eireuits.

S

—O—
—A|l|t—
A

Potentiometer . ...... ... .

Voltmeter .. ..

Battery . ..

Capacitor ........... .....
D-C Generator

D-C Motor ....

-Single Pole, single throw

switch .. .. e o
Single Pole, double throw

switch ... ... ) o T B e
Iron core transformer .. .. “%
Bar Magnet ... .. ... .

Key '« 7sga=5
Ammeter ... ... .._®_‘
Fuse ... . ... —_—
Iron choke coil........... «0000
A-C Motor or Generator . ... _@__
Double Pole, single throw e
switch ... ... e e o ——
Double Pole, double throw &
switch . . — —

Air core transformer .
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Common-battery line and subset circuits. Instruction
covers the fundamental theory of operation of common-
battery substation and central office line circuits.

Common-battery switchboard circuits. Instruction is
given in the theory of operation of circuits and apparatus of
common-battery manual switchboards, and associated equip-
ment, with special emphasis on the types employed by the
Army on post and field telephone systems.

Teletypewriter mnintenance

(a) No. 1} Teletype printer. This machine is of the tape
type. The course covers a study of the functioning, dis-
assembly and reassembly, trouble analysis and maintenance.
Each student is required to clear fifty cases of trouble.

(b) No. 15 Teletype printer. This machine is of the page
type which employs a moving type basket. The course
covers a study of the functioning, disassembly and reassem-
bly, trouble analysis and maintenance. Each student is
required to clear seventy-five cases of trouble.

(c) No. 19 Teletype printer. This unit consists of a No.
15 printer, less its keyboard, to which has been added a per-
forator-transmitter and an automatic transmitter-distrib-
utor. The course covers a study of the functioning, trouble
analysis and maintenance of all items excepting the typing
unjt which is covered in subcourse 215b. Each student is
required to clear twenty-five cases of trouble.

(d) Teletype keyboard-perforator, transmitter-distribu-
tor and reperforator. These units are used in punching the
tape and in transmitting from the perforated tape. The
course covers the functioning, trouble analysis and mainte-
nance of the various units. Each student is required to
clear twenty-five cases of trouble. Work on the trans-
mitter-distributor is not repeated if it has already been
completed in subcourse 215c.

(e) No. 26 Teletype printer. This machine is of the page
type which employs a type wheel. The course covers a study
oi the functioning, disassembly and reassembly, trouble
analysis and maintenance. Each student is required to
clear fifty cases of trouble. This course is given only to
proficient men from organizations already equipped with
the No. 26 printer.

Central Office Maintenance. Instruction and practice is
given in the maintenance and operation of common-battery
telephone exchanges including main frames, power equip-
ment, testing equipment and records, also in locating and
clearing troubles in central office apparatus and in routine
maintenance practices.

Cable maintenance. This subject covers instruction and
practice in the use of equipment for determining the nature
and location of trouble in cables.

Power equipment maintenance. This covers instruction
in the installation, operation and maintenance of telephone
power equipment used for both permanent and field type
central offices, and the care and operation of various types
of gasoline engines used to drive portable generators.

Teaching Methods. A study of the theory of approved
teaching methods, including practice teaching, for non-
commissioned officers.

TRAINING THE RADIO OPERATOR

The training of radio operators in a uniform procedure of
sending and receiving International Morse code is highly
important. All the difficult and dangerous work that is
involved in setting up field radio stations and keeping them
in repair is dirccted towards one goal-—getting the message
through—and that goal is actually achieved by the man at
the key.

Many of our amateur radio operators have joined the
Signal Corps or other components of the armed forces
where their services were urgently needed, but the Signal
Corps needs many more. It must train thousands of men
who may not have known the difference between a *dit”
and a *dah"” before they entered the Army.

To train these men rapidly and yet with sufficient thor-
oughness so that they can send and receive high-speed code
almost automatically under conditions of stress, the Signal
Corps has developed efficient methods of instruction based
on the findings of experienced radio operators and edu-
cators.

The average amateur radio operator may have learned
code in a casual way—by practicing in odd moments, by
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Heavy duty rheostats—used in transmitter equipment.

straining to understand the messages picked up on the pre-
war short wave channels. The Signal Corps operator learns
his International Morse in a way that has been carefully
planned to instill correct habits from the start and to de-
velop speed and accuracy in a regular progression of syste-
matic steps.

How this system of instruction is applied can be under-
stood by studying the following material, which has been
abstracted from Technical Manual 11-454, issued by the
War Department under the title “The Radio Operator.”

SELECTION OF PERSONNEL

GENERAL—It is essential that the code learning ability
of prospective students be determined prior to instruction,
because the length of time required to train an operator
varies, depending upon the individual’'s ability. Conse-
quently, all personnel to be trained will be selected by the
use of some form of test or tests. The best test is, of
course, a learning period consisting of actual code practice
lessons. When time will not permit such a learning period,
the aptitude test, as herein described, or other tests, will be
used,

RADIOTELEGRAPH OPERATOR APTITUDE TEST—
This test has been used for many years by schools and units

Simple board layouts show how wires are connected to parts.
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of various arms and services. It is designed to determine
the individual’'s aptitude to learn the International Morse
Code by sound. This is accomplished by requiring the stu-
dent to indicate whether or not certain tone signals sound
exactly alike. For best results, the tests should first be
administered to the prospective students and THEN RE-
PEATED IN EXACTLY THE SAME FORM within a few
minutes. It has been shown that a more accurate measure
of the man's ability is secured by playing the records
through twice and using the average of the two scores.
Thus the scores on each test for each individual should be
added to obtain his final raw score.

GENERAL CLASSIFICATION TEST, U. S. ARMY—This
test is designed to provide a quick measure of how well a
man can learn the duties required of a soldier rather than
the amount of knowledge he has acquired. The test is not
designed to indicate how quickly a man can learn code, but
rather to provide information on how quickly a man can
master the non-code essentials, such as radio procedure,
methods of signal communication, operation of radio sets,
and other technical subjects. However, very few men hav-
ing standard scores below 90 on this test will be able to
learn quickly the various duties required of a radio operator.

OTHER TESTS—The War Department conducts studies

to determine ways and means of selecting men to be trained

as radio operators in a minimum amount of time. These
studies result in tests which are issued from time to time
with instructions for their proper use. They may super-
sede or be used in conjunction with the present tests, as
prescribed.

SUGGESTIONS FOR INSTRUCTORS

GENERAL—In teaching radio operators it must be rec-
ognized that the mental processes and mental habits of a
student play a very important part. That is, students will
learn most rapidly when correct mental habits are devel-
oped by using proper mental processes. This section deals
with the mental habits and mental processes of the student
from the instructional point of view.

SPEED OF CHARACTER TRANSMISSIONS—In order
to prevent the student from learning the code by counting
dots and dashes, the characters are always transmitted at
a rate employed by operators when sending 20 to 25 words
per minute. However, the space between characters is such
that only four words are transmitted each minute. This
comparatively high speed transmission of characters re-
sults in the student learning the characters by sound only.
In so doing a reflex action is developed. This action of
hearing a character and immediately recording it becomes
automatic. The operator learns to hear the sound and im-
mediately register the character without any mental effort.
It is this effortless reflex action that makes a good radio
operator.

RADIO OPERATOR'S COURSE—A radio operator's
course should contain the following elements:

a. Code training. (Radio, telegraph, and light signals.)

b. Radio procedure fraining.

Learning by deing is encouraged in the classroom.
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¢. Auxiliary training.

CODE TRAINING—USE OF DISTRIBUTED PRAC-
TICE—a. It is recommended that not more than two suc-
cessive 50-minute periods be devoted to straight code prac-
tice at any one time, and that only one 50-minute period at
a time be so used until the alphabet is mastered. A 10-
minute recess at the end of each class hour is recommended.

b. Not less than two nor more than five periods a day
should be devoted to code practice. Three or four periods
a day probably will prove to be the most satisfactory.

¢. If the minimum time of two periods a day is to be used,
it is recommended: (1) that the practice period be sepa-
rated by at least two pericds devoted to non-code material,
or (2) that if the schedule requires code practice during the
morning or afternoon only, both periods be given in the
morning and separated by at least one period devoted to
non-code material.

d. The division of code practice suggested above should
reduce monotony and at the same time provide periods of
maximum length under which sufficient training may be
expected to take place.

CODE TRAINING—USE OF SELF-CHECK PROCE-
DURES—AI] student responses, especially during the first
phase of training, should be checked freguently so that no
student will make the same error repeatedly. This is im-
portant, and it is necessary that instructors give personal
attention to all students.

CODE TRAINING—RELATIVE AMOUNT OF TIME
SPENT RECEIVING AND SENDING—

a. During the mastering of the alphabet, most of the code
practice time should be devoted to receiving, observing cor-
rect printing practice, and familiarizing the student with the
‘“fee)’ of the key.

b. While the students are working at code speeds from
six to eight words a minute, it is recommended that 25 per-
cent of the time be devoted to sending practice. Students
should be carefully supervised by the instructors to insure
the development of the proper sending habits.

¢. After a student is able to receive eight words per min-
ute correctly, it is recommended that about 25 percent of
the time be devoted to sending to other students. The in-
structor should monitor these student-to-student two-man
class nets, carefully checking the sending speed and the
formation of the characters.

CODE TRAINING—ATTAINING SPEED IN RECEIV-
ING AND SENDING—

a. Attaining speed in receiving and sending is acquired
only by constant practice when the student has acquired the
proper mental habits. It is recommended that formal two
or three minute tests be administered so the student will
learn to work accurately under pressure. A suggested pass-
ing mark on each test is not more than one error per minute
of test material, the test items being presented at the code
speed for which a man is qualifying.

b. The speed tests for students qualifying at five words
per minute or more should be made up of the reguired
number of characters selected at random from a pool of
items composed of four complete alphabets (4 x 26 letters)
and two complete sets of numerals (2x 10 numbers). No
test should be used more than once. The instructor should
monitor these tests in order to insure that the proper code
speed is maintained.

BASIC INSTRUCTIONS TO STUDENTS

INTERNATIONAL MORSE CODE—¢. In the Interna-
tiodal Morse Code all letters, numerals, and punctuation
marks are represented by combinations of long and short
sounds. The long signal is a dash. For verbal discussion it
is pronounced “dah.” The short signal is a dot. Verbally
it is pronounced “dit.” These signals may also be trans-
mitted visually by flashing a lamp for long and short pe-
riods respectively, or as positions of a flag to the right and
left of the flagman as in wig-wag. The process of receiving
consists of recognizing these combinations of dots and dashes
and recording the characters they represent. This manual
is concerned primarily with the instruction of students in
recording dot and dash characters as received by ear and
in transmitting similar signals by means of manually oper-
ated telegraph keys. .

b. In the International Morse Code, the dots, dashes, and

RADIO NEWS

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

L

spaces have the following relative length:

(1) A dot is used as the unit of duration.

(2) A dash is equal to three units.

(3) '!‘he space between parts of any character is equal to
one unit. '

(4) The space between any two letters or characters is
equal to three units.

(5} .The space between any two words or groups is equal
to.seven units.

SUGGESTIONS FOR STUDENTS—The basic require-
ments in Jlearning to receive are: (1) concentration,
(2} practice, (3) confidence, and (4) patience.

(1) CONCENTRATION—This is of the utmost impor-
tance. When practicing code, clear your mind of every-
thing else. Permit nothing to interrupt you. Learn to con-
centrate strictly on the work immediately at hand. Speed
and proficiency in mastering the code depends largely upon
yourself, your ability to concentrate, and the amount of ef-
fort you apply. Concentration is vitally important when
you “are first starting to learn the code. You must get the
characters firmly fixed in your mind during.the primary
lessons, and rthis requires‘every ounce of concentration-you
can apply. You cannot easily “catch up” later on, as the
speeds will be greater. Don't let “outside’” noises distract
you. ‘Keep your mind on the signal you are copying. If
local room noises occur, try to disregard them, pay no at-
tention to them. Concentrate only on what you are copying.

(2) PRACTICE—Progress in code reception will be di-
rectly proportional to’the amount of practice you apply.
Acquiring speed is mostly a matter of intelligent practice.
The student with a natural sense of tone and rhythm will
probably advance much faster than the student who must
cultivate this faculty. No matter what speed the impor-
tant factors are: spacing, rhythm, and balance. Perfect
sending at slow speeds is very difficult, but perfect sending
at any speed always makes the speed sound:slow. Develop
your sense of timing and rhythm by “talking” in code; by
whistling or souriding the characters by voice or tapping
them out. If code transmissions are available, listen to
them and try to recognize and copy words or characters.

(3) CONFIDENCE—From the start, resolve that you are
going to master the subject of code reception. Do your best
at all times, Never permit yourself to become discouraged
over your progress. If you are slower than other students
do not let it worry you. Some of you will make better
operators’ than those who learn rapidly at the' beginning.
Do the best you can and never give up.

(4) PATIENCE—Don’t become impatient regarding the
time it may take you to learn the code. You may reach
certain speeds above which you find it difficult to progress.
If this occurs don’t feel that you are lost. Keep plugging
steadily and you will succeed. For every student there are
certain speed levels where temporary ‘“stagnation’” occurs.
You may find yourself standing still for as long as three or
four days. Just be patient, apply yourself conscientiously
and you will later make up for the lost time.

IMPORTANCE OF PHONETIC METHOD OF IN-
STRUCTION—a. The phonetic method of instruction (en-
tirely by sound) is used. This speeds up the mental proc-
ess of learning and recognizing characters. If you do not
use the sound method you will go through a double de-
ciphering process, first to hear the signal, then to deter-
mine its ‘“dot-dash” makeup. Learning by sound eliminates
the second step. You recognize each signal instantly as the
character it represents. This is essentially a new language
you are learning to recognize and talk. Soon you will be
able to read it, write it, and communicate your ideas to
others.

b. At first, aim to get each letter on paper just as soon as
possible after hearing it. Immediately upon recognizing
the character, stop thinking of it as a sound; think of it
then only as a letter or numeral to print or type. This
leaves the mind free to grasp the next sound while you are
printing or typing the previous character.

¢. At all times think of each character as a sound. Ex-
ample: dit dah (a); dah dit dit dit (b), etc. Do not count
the number of dots and dashes to determine the character.
Think only of the sound. The elementary work of-learning
to recognize each character by its actual sound is one -of
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the most important phases of the code reception course.

d. The faster you can print or type (as the case may be)
the easier it will be for you to copy code. When the mind
does not have to struggle with the problem of typing or
printing, in addition to code, full concentration on code is
possible. It is urged, therefore, that you make every effort
to increase your ability to print or type.

e. When copying, if you miss a character, don’t worry
about it—go on to the next. Just as soon as the first sound
of the next character is heard, stop trying to. figure out
what the missing character was. During periods of prac-
tice the aim should be to get down everything possible with-
out worrying about missed characters. As your-ability to
copy increases you will miss fewer characters.: Theé more
alert you are, the faster you can get characters on paper
after hearing them, and you will miss fewer, because you
will have more time to think of the next signal.

COPYING BEHIND—The real answer*to the ability to
copy code at high speeds is development of the knack of .
“'copying behind.” Contrasted with *“‘copying ahead,” where
you anticipate what is coming, a faulty, dangerous practice,
the ability to copy “behind” should be cultivated as soon as
possible. - AFTER YOU HAVE THOROUGHLY MAS-
TERED THE CODE, you should start by trying to carry
two characters in your head before you record either on
paper. As soon as you recognize the second character, put
the first on paper, and so on. By constant practice you will
find yourself able to carry several characters in your head
at a time, and, in the case of plain language, you will carry
whole words. When copying plain language, you must be
extra careful not to anticipate what is coming by following
the sense of what you are copying. It is correct to read
what you are.copying (in the case of plain language), but
you must not copy, “ahead.”

LEARNING THE INTERNATIONAL MORSE CODE

In the Signal Corps system of teaching International
Morse code, recognition of each letter is combined with in-
struction in lettering by hand and in touch typing. Thus,
for example, the operator is taught that the sound of “dit

This instrument generates variable andio tones.
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dit dah dit” means F for FOX and should be struck on the
typewriter with the first finger of the left hand. The fol-
lowing is a list of the characters, with their corresponding
International Morse code sounds and their phonetic equiva-
lents in the approximate order in which they are taught in
successive lessons.
RECEIVING LESSON NO. 1
Charac-
ter Sound
Dit dit dah dit
Dit dit dit dit
Dah dah dit
Dah dah
Dit dah dah dah
Dit dah dit
Dit dit dah
RECEIVING LESSON NO. 2
Charac-

ter Sound

B Dah dit dit dit

D Dah dit dit

cEZOn

Instructor explains pattern on oscillescope screen to student.
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Variable carbon type potentiometer for universal replacemenis.

K Dah dit dah

N Dahdit

T Dah

V Dit dit dit dah

Y Dah ditdah dah
RECEIVING LESSON NO. 3

Charac-
ter Sound
C Dah dit dah dit
E Dit
I Ditdit
L Dit dah dit dit
O Dahdahdah
S Ditdit dit

W Dit dah dah
RECEIVING LESSON NO. 4
Charac-
ter Sound
Dit dah
Dit dah dah dit
Dah dah dit dah
Dah dit dit dah
Dah dah dit dit
Dit dit dit dit dah
Dit dit dit dit dit
RECEIVING LESSON No. 5
Charac-
ter Sound
Dit dah dah dah dah
Dit dit dah dah dah
Dit dit dit dah dah
Dah dit dit dit dit
Dah dah dit dit dit
Dah dah dah dit dit
Dah dah dah dah dit
Dah dah dah dah dah
TRANSMITTING THE INTERNATIONAL
MORSE CODE
GENERAL—The ability of a radio operator to transmit
well-formed and well-spaced code characters is just as im-
portant as his ability to recognize and record them accu-
rately. Thus, it is essential that the student adhere to pre-
scribed methods when practicing, because habits which are
formed in the initial stages of learning will remain through-
out his career. A bad habit carr limit an operator’s speed
to such an extent that he will be incapable of reaching his
true peak. To this end, it is necessary that instructors give
personal instruction to, and exercise close supervision over,
all students while they are learning to transmit.
TRANSMITTING PRACTICE AND EXERCISES—Be-
fore actually attempting the formation of characters cer-
tain exercises can be given which will develop the student's
sense of spacing, rhythm, and properly balanced formation
of “dits” and “dahs.”” One of the best exercises is the send-
ing of “dits” at a rate of about 200 per minute or ‘‘dahs”
at a rate of about 70 per minute. For later exercises,
formation of characters combining "dits” and ‘‘dahs,” where
the principle of rhythmic balance is carried through, should
be included. (V, B, C, P, R, and X are particularly good as
an illustration of this.) Whenever wrist and forearm mus-
cles begin to tire of making one character or there is a
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Schematic diagrams of basic circuits for the study of Ohm's La theory.

break in rhythm, switch to another character. Prolonged
sending practice is necessary to develop'the muscles for
true rhythmic sending, but the beginners will need frequent
rests. Stretching the open fingers, flexing the wrist, or
pressing fingertips against table edge until the back of the
hand is bowed are good methods of relaxing.

COURSE FOR RAPIO MECHANICS (ENLISTED)

The radio mechanics trained by the Signal Corps form an
indispensable link in the chain of our world-wide Army
communications. These radio mechanics, in addition to
demonstrating mechanical aptitude and becoming adept in
the use of all the tools needed in radio repair, must also
learn the theory of direct and alternating current circuits
and the functioning of radio tubes and their associated cir-
cuits.

The following outline is the course which has been pre-
scribed by the Chief Signal Officer for civilian radio schools
to which enlisted men of the Signal Corps are assigned in
large numbers for their technical training. The duration
of the course is 13 weeks. Upon its completion the enlisted
radio mechanic, who previously took his basic military train-
ing at camp, returns to one of the Signal Corps centers for
a final period of training in repair and maintenance of a
specific group of Signal Corps radio sets in which he be-
comes an expert.

The course outlined below is similar to those taken by the
larger number of Signal .Corps radio mechanics who are not
detailed to civilian schools and who obtain their entire
training, from the basic school of the soldier to the theory
and operation of radio sets, at one of the Signal Corps
training camps.

SIGNAL CORPS
OUTLINE OF COURSE FOR RADIO MECHANICS
1. Review of Mathematics.

a. Common and decimal fractions.

b. Exponents, squares and roots.

¢. Angles and angular measurements.

2, Shop Work. '

a. Classification, care and maintenance of tools.

b. Splicing wires.

¢. Measuring and gauging.

d. Wood working, metal working and soldering.

e. Wiring of radio equipment.

3. General Electrical Theory.

a. Direct current circuits.
(1) Electron theory. Conductors and insulators..
(2) Resistance, voltage and current. Ohm's Law.
(3) Series and parallel circuits.
(4) Primary and storage cells. Battery connections.
(5) Magnetism and electromagnetism. Fields and flux.
(6) Induced electromotive force, inductance and ca-
pacitance.
(7) D-C meters.
(8) Power and work. Heating effect.
(9) Generators, motors and control equipment.
(10) Fuses and protective devices.

b. Alternating current circuits.

(1) Fundamental a-c theory. Wave forms. Frequency.
(2) Generation. Phase, effective value..

(3) Inductance and impedance.

(4) Resistance and capacity. Reactance.

(5) Resonant circuits.

(6) Transformers.

(7) Generators, rectifiers and converters.

(8) Induction, synchronous and repulsion motors.

November, 1942

(9) A-C meters.
4. Radio Theory.

a. Fundamentals. !
(1) Radiation and reception of electrical energy.
(2) Types of radio waves. Wave propagation. !
(3) Wave length and frequencies. Availability of fre-

quency bands.

(4) Circuit elements and symbols.
(3) Series and parallel resonance.
(6) Frequency meters.
(7) Coupling. Tuned circuits.

b. Electronics.
(1) Fundamentals of vacuum tubes.

(a) Electronic emiission.

(b) Tube types. )

(c) Construction of different types.

(2) Characteristics of vacuum tubes.

(a) Static characteristics

(b) Amplification factors.

(c) Characteristic curves and diodes, triodes, tets
rodes, pentrodes and other multi-electrode
tubes.

(d) Vacuum and gas filled tubes.

(e) Applications of different tubes.
and rectifiers.

(3) Amplification.

(a) Resistance-,
coupling.

(b) Voltage and power amplification.

(c) Audio and radio frequency amplification.

(d) Classes A, B and C amplifiers.

(e) Distortion and noise.

(f) Power amplification.

(g) Multi-stage amplification.

Amplifiers

impedance- and transformer-

Tube and set testers give students
an opportunity to analyze circuits.
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Skeleton view of glass (top) and metal (bottem) receiving tubes.

(h) Beam-tube and push-pull amplifiers.
(4) Power supplies.
(5) Cathode ray oscilloscope.
¢. Radio circuits,
(1) Detection.
(ay Types of detectors.
(b) Vacuum tube voltmeters.
(2) Oscillators.
(a) Fundamental theory.
(b) Types of oscillators.
(c) Crystal oscillators.
(3) Modulation.
(a) General considerations.
(b) Amplitude modulation.

Frequency multiplication.
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(¢) Frequency modulation.
(d) Demodulation,
(4) Transmitters.
(a) Transmission of energy.
(b) Modulated Output Power Amplifiers.
(¢) Neutralization.
(d) Frequency multiplication.
(e) Interstage coupling.
(f) Radio-frequency transmission lines.
(5) Receivers.
(a) Heterodyne, regenerative, autodyne and super-
regenerative detection.
(b) Tuned-radio frequency receivers.
(c) Superheterodyne receivers.
(d) Interference. Shielding.
(6) Power supplies.
(a) A-C operated power supplies.
(b) Vibrator power supplies.
(c) Voltage regulators.
(7) Antenna systems.
(a) Classes of antennas.
(b) Feeding antennas.
(c) Directivity.
(d) Design considerations.
5. Radio Testing and Repair.
a. Measuring and testing instruments.
(1) Voltmeters, ammeters and ohmmeters.
(2) Tube checkers.
(3) Selective analyzers.
(4) Output meters.
(5) Frequency meters,
(6) Signal generators.
(7) Cathode-ray oscilloscopes.
b. Trouble analysis and location,
(1) Recognition of trouble indications.
(2) Use of testing instruments.
(3) Analysis and interpretation of measurement re-
sults. ;
¢. Repair of radio sets.
(1) Care of tubes and other components.
(2) Replacement of defective parts.
(3) Handling of tools.
(4) Commercial sets,
(5) Repair of Signal Corps field equipment.
(a) Receivers.
(b) Transmitters.
(c) Power units.
(d) Combined units. “Walkie-Talkie” sets.
d. Field practice with Signal Corps equipment.

CIVILIAN TRAINING COURSES

The pre-service Civilian Training program is designed to
develop a large number of trained radio mechanics and
technicians for the Signal Corps. These courses are on dif-
ferent levels so that elementary training is provided for
civilians with no previous radio experience or training,
while more advanced courses are provided for those who
either have completed the elementary course or who enroll
with a more complete experience background.

Those who have had no experience or training in radio
repair may enter full-time training courses as Mechanic
Learner (Radio). Mechanic Learner employees of the
Signal Corps are hired by the Civil Service Commission at
a salary of $1,020 a year. The requirements for admission to
this course take the form of tests which demonstrate learn-
ing ability and manual dexterity.

Those who successfully complete the “Mechanic Learner”
course may join others who come in with a higher level of
previous experience, in the category of Junior Repairman
Trainee (Radio), at a salary of $1,440 a year. Those who
have not previously completed the “Mechanic Learner”
course must show background of recent training or experi-
ence in radio in civilian life.

These courses are given on a full-time basis in voca-
tional schools and other institutions throughout the coun-
try. The student can usually obtain the training at a point
not very far from his home.

Preference is given in the choice of trainees to men of
military age who can pass the physical requirements for the
Enlisted Reserve of the Army.ﬁ These men are retained in
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Ralanced two-gang variable transmitting condenser.

the Enlisted Reserve Corps if their training proceeds satis-
factorily until they complete their courses or until an im-
mediate need for their services arises, at which time they are
called to active duty in the Signal Corps. This program
makes it possible for those with an aptitude and inclination
toward radio work to be assured that they will serve in that
specialized field when called up by the Army.

A selected group of trainees who complete the course for
Junior Repairman Trainees (Radio) and demonstrate ability
for more advanced radio work may be continued in train-
ing, with an increase in pay, to learn highly advanced cir-
cuits and techniques utilized by the Signal Corps.

To the extent that vacancies remain beyond those re-
quired for the training of men in the Enlisted Reserve
Corps, the same training may be oblained by women and
men not available for military service. For them these
training courses lead to Civil Service positions in the nu-
merous shops, depots, laboratories and other domestic ac-
tivities of the Signal Corps in connection with its research,
engincering, development, installation, maintenance and
procurement functions in the Services of Supply.

The following pages contain the outlines for the two basic
Civilian Training courses in radio sponsored by the Signal
Corps—Mechanic Learner (Radio) and Junior Repairman
Traince (Radio).

In addition to those two courses, there are others of a
specialized nature offered by the Signal Corps to applicants
who demonstrate aptitude for advanced radio work.

Y ou will study in clean, airy, radio classrooms.

2 g g

Three types of electrolytic filter condensers.

MECHANIC LEARNER (RADIO)

This course is designed for Mechanic Learners, selected
from the registers of the United States Civil Service Com-
mission, to be given training which will lead to the position
of Junior Repairman Trainee (Radio) at $1,440 per year.
It includes the use of the essential tools; the basic shop or
laboratory activities; the ability to read simple plans and
symbols.

INSTRUCTIONAL OUTLINE
1. Trainees will learn to identify, care for and use as di-
rected, the tools and simple equipment necessary for this
position.
A. Tools.
1. Brace (carpenter’s ratchet).
2. Calipers (micrometer, outside, inside and vernier).
3. Clamps (C clamps, others).
4. Countersinks (metal and wood).
5. Cutters (adjustable circle).
6. Die stocks.
7. Dividers.
8. Drills (hand, breast, portable electric, bench).
9. Drivers (nut, screw offset and straight).
10. Gages (thread, wire, drill, feeler).
11. Hammers (machinist, ball pien, riveting, etc.).
12. Hacksaw.
13. Knife.
14. Nippers.
15. Pliers (diagonal cutting, long-nose, combination slip

You’ll learn the difference between saw cuts.

A
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joint, parallel jaw, electrician's).
16. Punches {center, etc.).
17. Reamers.
18. Rules.
19. Saws.
20. Scissors (electrician’s).
21. Shins,
22, Snips.
23. Soldering irons.
24. Square (combination with center head and protrac-
tor). ‘
253. Torches (alcohol).
26. Twecezors,
27. Vises (machinist's—with and without swivel racks).
28. Wrenches (adjustable angle, open and adjustable tap).
B. Equipment.
1. Battcries.
2. Head phones.
3. Microphones.
4. Miscellaneous wire. cords, drops and working material
as required.
5. Output indicators.
6. Simple eondensers and coils.
7. Simple meters—-vollmeter, ammeter, wattimeter, ohin-
meter, tachometer.
8. Switches and keys.
9. Simple receivers as approved.
10. Speakers.

Center-tapped volume comtrol tpotentiometer).

mitter or integral section thereof.
C. Make simple continuity tests to check wiring of re-
assembled jobs.
Topic V-—Wind and Repair Single-Layver Coils.
A. Strip eoils.
B. Rewind coils.
C. Use wire gage and micrometer in choosing proper wire
for winding.
Topic VI--Simple Testing.
A. Use the voltmeter and ohmmeter.
B. Use the tube checker.
C. Use the condenser and inductanee bridge in measuring
L. and C.

e OUTLINE OF THEORY OF RADIO
.«w Topic I—Electron Theory.
Elementary Principles.
A. Structure of matter.

Wet type electrolstic condensers—used in receivers.

SCHOOL SHOP OR LABORATORY OUTLINE 1. Compounds and clements.
Topic I-—Soldering and Splicing.
A. Tinning the iron. Tran cores and honcyconh eoils -wzed in rf transformers.

B. Stripping single conductoy wire.

C. Solder pieces of wire to it tin plate, lugs, terminal
strips, phone tips, male and female plugs.

D. Serving cords and cables.

E. Stripping, sheathing from cables.

F. Assemble cords used by Signal Corps.

Topic I1—Salvaging.

A. Remove individual components from chassis.

. Make sketch o connections prior to removal.

. Make simple continuitly tests.

. Re-install removed part,

. Clean up and make ready for future use parts not to
be installed in chassis from which they were re-
moved.

Topic III---Drilling, Tapping and Simple Layout.

A. Sort hardware. such as screws, etc., according to type,
size, ote.

B. Use proper tools for simple layout

C. Drill and tap holes in assorted metals and composition
materiils.

D. Layout und make simple chassis 1o mount salvaged
parts from jobs done under Topic II (and used to make
an oscillator or similar simple circuit, according to in-
s{ructor’s directions).

Topic IV—Assembling.

AL Assemble jobs outlined in section D of Topie 111,

B. Teur down and assemble a small receiver or trans-

wa 0O DS
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The vacrunm tube volimeter is used on crilical circuits.

2. Molecules and atoms.
3. Similarity of structure of all atoms.
4. Matter mostly empty space.
5. Protons-—positive charges.
6. Electrons-—negative charges.
B. Electric current.
1. Laws of attraction and repulsion between electrons
and protons.
2. Electron motion.
a. “Bumping"” or “drift.”
b Contrast direction of electron and current flow.
3. Sources of electric current.
a. Batteries.
b. Generators.

Three types of intermediate frequency transformers—for super bets.
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RF chokes and low-power transmitter inductance coil.

¢. Thermocouples.
d. Photo electric tubes.
e. Friction.
4. Conductors and insulators.
a. Difference.
b. Examples,
5. Classification of conductors and insulators.
a. Dielectric strength of insulators (basic prin-
ciples).
Topic II-—Fundamental Electrical Units.
A. Definition of ampere, coulomb, and current.
B. Definition of volt and EM.F.
C. Definition of ohm and resistance.
1. Factors which affect resistance.
a. Length.
b. Cross-sectional area.
c. Different materials.
d. Temperature.
2. Meaning of “specific resistivity.”
3. Meaning of “temperature coefficient of resistance.”
4. The wire gauge and its use.
5. The wire table and its use,
D. Prefixes—milli, micro, meg, kilo, and symbols used.
1. Simple problems in changing one unit to another.
E. Relationship between the ampere, ohm and volt.
1. Ohms law formula-—(E =1 X R).
2. Ohms law application to a series circuits.
a. Definition of open and closed circuits.
b. Definition of series circuit.
. Current distribution in a series circuit.
Voltage drop and current flow through a resistance.
. Voltage drops across parts of circuit.
. Calculation of resistance of parts of circuit.
. Total resistance of a series circuit (formula).
. Ohms law application to a parallel circuit.
a. Definition of parallel circuit.
b. Current through parallel resistors and total cur-
rent.
c. Voltage drops across parallel resistors.
d. Total resistance.
e. Effect of changing value of one resistor on the
current and voltage drops.
f. Meaning of term “Mho.”
F. Definition of “Power” and “Watt.”
1. Relationship between energy, power, and work.
a. Energy forms—light, heat, electricity, etc.
2. Formula for power—W = I:Rand W = E X L
3. Wattage dissipation of resistors (simple problems).
Topic III—Magnetism.
A. Laws of attraction and repulsion between magnets.
1. Like and unlike poles (name of poles).
2. Force and attraction of repulsion (formula-——no
problems).
B. Typical magnetic substances.
C. Examples of non-magnetic substances.
D. Meaning of the following terms:
a. Lines of force.
b. Magnetic field.
c. Magnetic flux.
d. Magnetic density.

XND U R W
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2, Antenna, Loop

S. Ammeter

4. Baettery (Positive term-
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6. Capacitor, (Condenser)
Fixed

6. Capacitor, (Condenser)
Variable

7. Capacitor, (Condenser)
Variadle (Rotor plates

indlocated by curved
errow)

8., Counterpoise

3 £ %4+4+0D €

9. Ground ' |

10. Inductor, Air Core m‘o’\_
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IS

12.. Induotor, Variable JW\-

13, Jeok _’j\D
14, Key - -

|
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16.

l?l
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19.

20.
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22.

23,

24.

2b.

26.

27.

29,

Loud Speaker Ii]
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Rectifier Tube,
Falf wave (With
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Resistor, Tapped —\/\{\/Y\/\—
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Headphones (P’\(P

Thermoelonment

Transformer, Air Core E g
Transformer, Iron Core %“g

Reotifier Tube,
Full wave (With
cold cathode) @

Most-used radio parts symbols employed throughout all schematic radio wii‘in;; diagrams.
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Students learn to set frequency of transmitiers with a Standard.

e. Temporary magnet.
f. Permanent magnet.
Topic IV—Electromagnetism and Electromagnetic Induc-
tion.
A. Magnetic field around a straight wire which carries a
current.
. Right hand rule for wires.
. Magnetic field around a coil.
. Right hand rule for coils (solenoids)}.
. Effect of the number of turns on a coil.
. Relationship between electron flow and magnetic field.
. Meaning and application of “magnetomotive force"
and “ampere turns.”

oRImoOw

H. Construction features of electromagnets.
1. Meaning of ‘“permeability’”’ and ‘reluctance.”
1. Comparison of “conductivity” and “resistance.”
2. General comparison of the electric circuit to the
magnetic circuit.
J. Meaning and cause of ‘“magnetic saturation.”
K. Meaning of hysteresis.
i L. Induction of a cutrent by a moving magnet and sta-
: tionary. wire, or coil, and vice versa.
M. Explanation of induced E.M.F.
N. Direction of induced E.M.F. and Lenz law.
O. Meaning of “alternating current” (A.C.).
P. Simple explanation of operation of A.C. generator.
Topic V—Inductance, Inductors, Transformers.
A. Meaning of “self inductance.”
B. The unit of inductance.
C. Non-inductive coils.
D. Inductors in series and parallel (formulas and simple
calculations).
E. Mutual induction.
F. Coupling, effects of loose and close coupling.
G. Coefficient of coupling.
H. Coupling between wires.
1. Line transposition.
2. Lead dress.
3. Shielding.
I. Mutual inductance (the transformer).
J. Construction features of practical transformers.
K. Transformer windings and calculations (formulas).

1. Turns ratio and voltage distribution.
2. Single and multi-secondary windings.

L. Transformer losses—meaning of Eddy currents, core
losses, copper losses.

138

Topic VI—Capacitance and Condensers.
A. Action of charge and discharge of a condenser.
B. Unit of capacitance, the farad.
C. Factors which affect condenser capacitance.
1. Area of plates.
2. Number of plates.
3. Dielectric.
D. Voltage breakdown (causes).
1. Safe working voltages.
2. Peak voltages.
E. Condenser losses.
1. Resistance.
2. Leakage.
3. Dielectric absorption.
4. Dielectric hysteresis.

F. Condensers in series.

G. Condensers in parallel.

H. Purpose of connection condensers in series and parallel.

1. Construction features of oil, paper, mica, and elec-
trolytic condensers.

J. Construction features of tuning condensers (receiving

and transmitting).
Topic VII—Resistor Types.
A. Carbon resistors.
1. Standard sizes and wattage ratings.
2. Color code.
B. Wire wound resistors.
1. Voltage dividers, standard sizes and wattage ratings.
C. Volume controls, rheostats, and other special applica-

tions.
Topic VIII—Blueprint Reading.
A. Symbols.

B. The schematic circuit drawing.
C. Wiring or picture diagram.
D. Vacuum tube base pin connections.
Topic IX—Hardware Classification, Taps and Drills.
A. Classification by type (nuts, bolts, screws, etc.).
. Classification by material
plated brass, etc.).
. Standard threads.
. Taps and drills (commonly used).
. Clearance and body drill sizes.

PRE-SERRVICE 'li‘n.-\ll\'l;\'G COURSE
or
JUNIOR REPAIRMAN TRAINEE (RADIO)
(81440 Per Year)
UNITED STATES SIGNAL CORDPS
General Considerations.

This course is designed for the pre-service training of
Junior Repairman Trainee (Radio) for service in the United
States Signal Corps. Its general purpose is to prepare men
or women to take positions in the field installations of the
Signal Corps for overhaul, maintenance, repair, and inspec-
tion of miscellaneous Signal Corps equipment.

Trainees permitted to take this course will have an un-
usual opportunity to serve their country in the present crisis
along the lines of their interest, ability, and previous train-
ing. This service will be an immediate aid to the military
forces safeguarding the United States.

The selection requirements of trainees for this course,
as set forth in the United States Civil Service announce-
ments, are as follows: 1In the ten preceding years, the
trainee must have completed or acquired one of the follow-
ing:

1. A license to operat¢ amateur radio station, if trainee

has built sets. )

2. Six months of full time paid experience in technical

radio work.

3. A two year vocational course in electricity, telephone,
or radio repair work.

A six month ‘technical course in a radio school.

. One year's study in a school of engineering.

. A United States Sponsored Engineering Defense Train-
ing Course in telephone or radio work.

Instructional Material.

This outline presents the general contlent of the course
for Junior Repairiman Trainee (Radio). It emiphasizes prac-
tical shop and laboratory instruction in which “learning by
doing" is stressed. As far as possible, theory, or long ex-

and finish (brass, steel,

mogn ©
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Diagrams are used freely at the Signal Corps Training Centers to clarify important subjects.
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TR s i - o
Circuits are studied with the aid of versatile 1est sets.

planation of principles are given in connection with the shop
and laboratory activities rather than in extended periods
of conventional classroom construction. This does not imply
that basic theory is inessential to radio repair work. In
the present situation, however, it can best be taught When
the practical shop or laboratory situation demands it and
not as something apart from it.

OUTLINE

of
SCHOOL SHOP AND LABORATORY WORK

Topic I—Testing parts for operating condition.

Topic II—Construct one tube receiver, power supply, audio
amplifier, a six tube superheterodyne receiver from
schematic and wiring diagram.

Topic III—Use proper instruments in checking items built
under group No. 2 including the signal generator in align-
ing the superheterodyne receiver,

TopicIV—Construct simple types of signal generators, vac-
uum tube voltmeter, absorption frequency meter and
field strength meter.

Topic V—Build a 5 meter transmitter using crystal con-
trolled Harmonic osc.

Topic VI—Measure precisely by the use of proper bridges,
resistance, inductance and capacity.

Topic VII—Analyze construction features of generators,
convertors, vibrators and batteries for the purpose of be-
ing able to connect them properly to receivers and trans-
mitters.

Topic VIII—Read blueprints and identify parts in receivers
and transmitters to which the blueprints correspond.

OUTLINE OF RADIO THEORY

Topic I-—The Vacuum Tube.

A. Sources of electronic emission.

1. From solids.

2. From heated objects.

3. Meaning of the following terms:

a. Cathode.

b. Anode.

¢. Filament (heater).
d. Secondary emission.
e, Ionization (of gases).

The diode (Fleming valve).

1. Direction of electron flow.

2. Direction of current flow.

3. Effect of plate voltage on plate current.

4. Effect of filament temperature on plate current.

5. Saturation (demonstrate with curves).

6. Diode as a rectifier.

C. The triode.

1. Relative position of the control grid.
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2. Grid construction features.

3. Control action exerted by grid on electron flow.

4. Grid voltage effects on plate current.

5. Eg-Ip.curves.

D. The tetrode.

1. Space charge effects.

2. Purpose of screen grid.

3. Construction and relative position of screen grid.

4., Capacity reducing effect of Screen Grid on the plate
grid capacity.

E. The pentode.

1. Secondary emission.

2. Purpose of the suppressor grid.

3. Comparison of pentode and triode outputs.

F. Amplification factor.

1. Meaning of term.

2. Simple calculation.

3. Word formula.

Topic II—Detectors.
A. Purpose of the detector stage.
B. Crystal detectors.
1. Detection—rectification.
2. Types of crystals used.
C. Vacuum tube detectors.
. Meaning of term ‘“grid rectification.”
. Meaning of term “plate rectification.”
. Grid-leak-grid-condenser circuit.
Grid bias circuit.
Weak signal versus power detection.
Linear and non-linear detectors.
. Diode detectors.
. Regenerative detectors.
. Distortion (causes of).
Topic III—R. F. Amplifiers.
A. Purpose of R. F. amplifiers.
B. Untuned R. F. amplifiers.
1. Basic circuit.
2. Advantages and disadvantages.
C. Tuned R. F. amplifiers.

1. Triode type.

a. Fundamental circuit of single and multiple
stages.

b. Need for multiple stages.

¢. Oscillation (control by shielding and neutraliza-
tion).

2. Tetrode type.

a. Fundamental circuits of single and multiple
stages.
b. Advantage over the triode type.
1. No feed back.
2. High gain and fewer stages.
D. Methods of coupling between stages.

1. Resistance, inductance, and capacity.

2. Combinations of above and advantages.

3. Meaning of the following terms—plate, impedance,
grid impedance, average values of plate and grid
impedance.

4. Differences between voltage and power amplifiers.

E. Resonant circuits.
Review, inductance and impedance.
. Inductive reactance.
. Capacity reactance.
Impedance.
Simple problems on above.
Relationship of Xv, Xc, R in series resonant circuit.
Gain of a tuned circuit.
. Resonant curves.
Significance of the following—selectivity, sensitivity
and sidebands.

10. Need for an effect of cutting sidebands.

Topic IV-—The Superheterodyne Circuit.
. Block diagram.
. Comparison to the T. R. F. (tuned radio frequency).
. Function of the oscillator.
. Purpose of I. F. amplication.

1. Meaning of I. F.

2. Advantages of I F. over R. F. for amplification.

3. Reasons why I. F. stages are not tuned by ganged

variable condensers. (Design and construction.)
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. Types of detector circuits needed:

1. First detector (mixer or converter).
2. Second detector (demodulator, of the power type in
modern circuits. Often diode tvpe).

- Importance of proper tuning of 1. F. circuits.

i. Gain.
2. Sideband cutting.

. Meaning of “heat frequency’” calculations.
. Meaning of “image frequency.”

Suppression of image frequency and “repeat points”
of a given station.

Pre-selection.

1. Circuits.

2. Importance.

. Purpose of bypass condensers.

A. C. (60 cycle) voltage distribution:

1. Filament and heater voltage.

2. High voltage (transformer plate winding).

D. C. voltage distribution.

1. Potentiometer or voltage—divider principle.

2. Physical distribution of parts (resisters) underneath
the receiver chassis.

Methods of wiring, placing lugs, shielding, and general

constructional features.

Topic V—Filters.

YO

. Function of inductances as part of filter circuit.

. Principle of band-pass filters (high and low).

. Effect of resistance on controlling filter response.
- Purpose of tone control, typical applications.

Applications and power supply.
1. Half wave and full wave rectifiers.
2. Voltage doubling circuits.

Topic VI-—Special Circuits.

A,

B.
C.
D.

Automatic volume control circuits,
1. Separate tube type.

2. Diodetype.

Noise suppression circuits.
Automatic frequency control circuits.
Band-spread arrangements,

Topic VII—Sound and Sound Production.

HO OW»

. Sound production and propagation.
. Comparison of terms, sound, noise, music and speech.

Sound frequencies, hearing and the designation normat,
good and high fidelity response.

. Sound pitch, timbre and intensity.
. The principle of frequency response and mass.

1. Baffles.

2. Speakers (trumpets, bass reflex, bafles, other
special speaker mountings such as multiple units).

3. Phones (principle of operation and design).

A. Function of condensers as part of filter circuit. a. Types (crystal, etc.).
Radio frequency veltages are fed to successive circuits by different means, Below are three examples
a— ]
]
c 7 4
i Te
| 1
- (a) = (b)
Illustrating impedance coupling.
1] il
; I1lustrating inductive coupling.
November. 1942 191
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Hundreds of circuit tests are made with dynamic testers.

4. Speaker types (permanent magnet, electro magnet,
etc.).

Taopic VIII—Transmitters.

A.
B.

C.

Functional comparison between transmitters and re-
ceivers.
Oscillators.
1. Crystal control.
a. Typical circuit (method of operation).
b. Crystal function and type of cut.
2. Trrode type.
Meanmg of terms “self-excited,” “oscillate” and
“oscillator.”
b. Type variations (Hartley, Colpitts, tuned plate,
tuned grid, and electron coupled).
¢. The “tank” circuit (method of tuning, frequency
adjustment).
d. Effects produced by varying plate voltage and
off center filament tap.
e. Problems arising from failure to oscillate, tube
overheating.
f. Key location and effects of keying.

Buffer amplifiers.

Purpose of buffer amplifier.

Typical circuits.

Power supply source.

Coupling to other circuits.

Neutralizing (need for).

a. Procedures used (with neon lamp, thermo-couple

bl ol ol o

lmpedance matching bndge. used in laboratery work.

o L
R SRR e R R R R e
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ammeter, vacuum tube voltmeter, and oscillo-
scope).
b. Checking for proper neutralization,
6. Tuning procedures.
7. Keying the circuit.

D. Simple Triode final amplifier.
1. Purpose.
2. Typical circuit.
3. Comparison with buffer amplifier.
4. Types.
a. Single output.
b. Push-pull amplifier (principle of operation,
typical circuit, advantages, and disadvantages,
neutralization and tuning).

E. Speech amplifiers.
1. Purpose.
2. Types (resistance, ‘transformer, and impedance-
capacity-resistance coupled). !
3. Microphone input circuits.
a. Carbon, condenser, velocity, dynamlc and crystal
types.
b. Impedance matching.
4, Pre-amplifier circuits.
a. Purpose and method operation.
b. Special problems in shielding, etc.
Amplifier output and R. F. input impedance match-
ing.
Feed back prevention.
Causes and effects of overloading.
Principle of fidelity measurement.
Significance of term “decibel.”
Principle of operation of class “A’” class “B” ampli-
fiers.

F. Modulators.

Purpose and function.

. Position in circuit.

Meaning of terms high level and low level modula-

tion.

System of modulation.

a. Heising system.

b. Plate.

¢. Control grid.

d. Suppressor grid.

5. Meaning of the terms under modulation, over
modulation, upward modulation and downward
modulation.

6. Adjustment for- 100% modulation (reasons and
simple calculations).

7. Fidelity testing (method and purpose).

G." Power supplies.
1. Comparison between receiver and transmitter sup-
plies.
a. Voltages, power, current.
b. Safety rules for handling.
¢. Construction features.

Topic IX—Antennas.

. .Function of receiving and transmitting antennas.

Transmittetr antenna types.

Effective length (simple calculations).

. Significance of term *coverage” and “‘field pattern.”

Functional significance .of the radiator and feeder,

Coupling methods.

Dummy antenna (use, etc.).

. Power input and output.

a. Significance of the terms ‘“direct measurement,”
“indirect measurement,” “plate dissipation.”
b. Effect of modulation on power output.

Topic X—Theory of operation, use and construction features
of the following test equipment: Multi range voltmeters,
ohmmeters, ammeters, milliammeters, power level meters,
cathode ray oscillograph, audio, sweep signal and test
oscillators, Piezo electric calibrator, neon and other type
indicators, the tube checker, the vacuum tube voltmeter,
the chanalyst, the A/ C. operated bridge @-meter.

Topic XI—Principles of Physical Inspection of Materials.
A, Use of simple gauges and measuring devices as indi-

cated in tool list. ’
B. Recognition of various metals and finishes. .

CwmNGe W«
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You, as a student, will learn how to draw and interprei curves. This one shows correct operating range for class A amplifier tube.

INTENSIVE RADIO TECHNICIAN TRAINING
COURSE
FUNDAMENTALS OF RADIO

This is a course given at night sessions of colleges and uni-
versities in many parts of the country for civilian students.
The course is in two parts, each of 16 weeks. The pre-
requisites for the first part are high school graduation with
two years of mathematics and one year of physics. The
successful completion of Part 1 is a prerequisite for en-
trance into Part II.

The following outline was prepared by Prof. W. L. Everitt
of Ohio State University, now on duty as Director of Opera-
tional Research in the Office of the Chief Signal Officer. The
course was approved by the Chief Signal Officer. Its ap-
plication in collegiate institutions has been sponsored by
the United States Office of Education, which provides the
funds that make it possible for the course to be given to
selected students without payment of tuition.

INTENSIVE RADIO TECHNICIAN TRAINING
COURSE
FUNDAMENTALS OF RADIO—PART I
Night Scheel
16 wecks—total of 144 contact hours plus 96 hours of

home study
Recitation Laboratory  OQOutside
Study Topic Hours Hours Hours
Mathematics ............. 18 6 18
DECHCITCUNISE g ave oosa g v s b o 12 9 12
AN CCITC ST o s s 1 byl = 34 21 34
Vacuum tube theory ...... 8 6 8
Vacuum tube applications—
A L™ o e 4 - [ e 8 B 12 6 12
Wire telephony and audio
SYSTEMS| ¢ sesomessEs - seups 12 0 12
96 48 96

Note: 48 “laboratory hours” to be 30 hours of laboratory
and 18 hours of supervised study and computation.

Object—To impart basic radio knowledge to laymen.
be followed by Course II.

To

November, 1942

DETAILED OUTLINE

MATHEMATICS—
Fractions, decimals; elementary algebra and its applica-
tions; square roots; right triangles; use of graphs, curves,
and tables to give practical and experimental information.

DIRECT CURRENT CIRCUITS—
Electrical units used to measure current, voltage, resis-
tance, and power; batteries; generators; series and par-
allel circuits; power and heating in electrical circuits;
fuses and protective devices; ammeter, voltmeter, ohm-
meters, shunts, .and multipliers; physical structure of
resistors; voltage dividers.

ALTERNATING CURRENT CIRCUITS—
Alternating current waves; frequency and wave form;
A. C. meters; inductances and their behavior under chang-
ing current; physical structure of inductances; condensers
and their behavior under changing voltage; physical
structure of condensers; reactance; addition of sine
waves; phase relations; impedance; power and power
factor; series and parallel circuits; series and parallel
resonance; mutual inductance and transformers; auto
transformers; physical structure of air core and -iron
core transformers.

VACUUM TUBE THEORY—
Electron Emission—physical nature; direct and indirect
heated cathodes; Diodes—characteristic curves, plafe re-
sistance; Triodes—characteristic curves, amplification
factor and mwutual conductance; Multi-grid tubes--rea-
sons for their use, characteristics curves, care of tubes
and practical limitations on life.

VACUUM TUBE APPLICATIONS—PART I—
Rectifiers; power supplies; amplifiers—resistance coupled,
impedance coupled, transformer coupled; oscillators;
cathode ray oscillographs; sweep circuits.

WIRE TELEPHONY AND AUDIO SYSTEMS—
Nature of sound; microphones—carbon grain, magnetic
and crystal; telephone receivers and loud speakers; mul-
tistage audio amplifiers with matching transformers.
Simple telephone systems. '
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LyJ
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Local C-w
Oscillator Oscillator

Block diagrams are used to show sequence of circuits. This one represents a superheterodyne receiver.

PROPOSED EXPERIMENTS
1—Soldering exercises and the use of radio repair tools.
9 Series and parallel D. C. circuits using voltmeters and

ammeters—power and use of fuses. Overheating of
resistor elements.
3—Wheatstone bridge and ohmmeters.

Series and parallel circuits using bridges and ohmmeters.
4—Study of A. C. waves with cathode ray oscilloscope.
5—Reactance of inductances and condensers.
6—Series and parallel A. C. circuits.

Voltage and current triangles and impedance.
T—Series and parallel resonance.

8.—Iron core transformers at low frequencies.

9 _Tuned air core transformers at radio frequencies.
10—Electron emission.

11—Diodes.

Characteristic curves and measurement of plate resistance.

12 Triodes and multigrid tubes.

Measurement of amplification factor and mutual resistance

—characteristic curves.

13—Power supplies—wire up with soldering irons.

14—Audio amplifiers.

INTENSIVE RADIO TECHNICIAN
TRAINING COURSE
FUNDAMENTALS OF RADIO—PART 11
Night School
16 weeks—total of 144 contact hours plus 96 hours of

home study
Recitation Laboratory QOutside
Study Topic . Hours Hours Hours
Elements of radio waves ... 6 1 6
Radio communication sys-
tem using amplitude mod-
NAtion] . .. Juom . b v i 8 = 8
Vacuum tube applications,
TEEVAE 100 Pt 1o 2o o agkia o 18 13 18
Radio transmitters using
amplitude modulation ... 10 13 10
Radio receivers using ampli-
tude modulation ........ 15 13 15
Frequency modulation .... 15 2 15
Radio propagation and an-
LONNAS - v v vonnmonnen s 24 4 24
96 48 96

Note: 48 “laboratory hours” to include 18 hours of super-
vised study and computation.

Object—To impart additional basic radio knowledge to
students who have completed Course I.

Prerequisites—Course I.

Additional Study for Operator’s License: Students who
wish to take the examination for Commercial Radio oper-
ator's license should also study and become familiar with
the following:

A—Study Guide and Reference Material for Commercial
Radio Operator Examinations (obtainable for 15 cents
from the Superintendent of Documents, ‘Government
Printing Office, Washington, D. C.). .

B—Rules and Regulations (Title 47—Telecommunication—
Chapter 1), Part 13—Rules Governing Commercial Radio
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Operators (obtainable for 5 cents from the Superin-
tendent of Documents, Washington, D. C.}.

C—Radio Operating Questions and Answers by Nilson and
Hornung (obtainable from libraries or it can be pur-
chased for $2.50 from McGraw Hill Book Co., Inc., 330
West 42nd Street, New York City).

DETAILED OUTLINE

ELECTROMAGNETIC TRANSMISSION—

Fundamentals of electric waves—velocity, frequency
(spectrum)}, wave length; method of radiation and recep-
tion; antennas—order of dimension.

RADIO COMMUNICATION SYSTEM USING AMPLI-

TUDE MODULATION—
Block diagram of component elements; Transmitter—
oscillator, modulator, amplifier, antenna; medium; Re-
ceiver—antenna, selective circuit, radio frequency ampli-
fier, detector, audio amplifier, reproducer; C. W.; I. C. W;
phone transmission.

VACUUM TUBE APPLICATIONS—PART III—
Amplifiers used in radio transmitters—tuning require-
ments; modulators; detectors—crystal and tube. .

RADIO TRANSMITTER USING AMPLITUDE MODU-

LATION—
Block Diagram—crystal oscillators; radio amplifier;
modulator—code and audio; simple coupling antenna.

RADIO RECEIVER USING AMPLITUDE MODULA-

TION—
Block diagram of tuned R. F. receiver; tuning; multi-
stage R. F. amplifiers; tendency to oscillate and means of
overcoming; shielding; screen grid tube; Heterodyne re-
ception of C., W. waves; block diagram of superhetero-
dyne receiver; advantages; principles and methods of
mixing; noise limitation on sensitivity of a receiver.

FREQUENCY MODULATION—

General principles and advantages; block diagram of
transmitter; block diagram of receiver; use of limiter and
discriminator.

RADIO PROPAGATION-—

Polarization of waves; how radio waves are transmitted
around the earth: noise, static and manmade; utility of
different portions of frequency spectrum; antennas, ver-
tical, loop, directional arrays; application to direction
finders. (Stress ultra-high frequencies.) <Connections
between antennas and transmitters. s
PROPOSED EXPERIMENTS

1—Sweep Circuits—Wire up with soldering iron.

2--Simple telephone circuit.

3—Public address system.

4—Radio Frequency Amplifiers—Class A.

5—Radio Frequency Amplifiers—Class C (include neu-

tralization)

6—Diode detectors (crystal and tube).

7T—Modulators.

8—Heterodyne reception.

9 Service men’'s equipment and location of troubles.
10—Line up of Intermediate Frequency Amplifier.
11—Standing waves on wires.

12 to 15—Experiments to be determined by local facilities
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NO sound on earth can be compared

to the crash and thunder of this
twenty-eight ton monster roaring into
action! But one man of the crew—the
radio operator—demands “quiet!” For
vital short-wave radio instructions must
come through clear and ungarbled
every time.

Yet the tank’s own generator, igni-
tion system, electrical equipment, create
enough interference to “jam” even the
clearest shortwave signal. The job of
TOBE FILTERETTES is to suppress this

Man Mude Static at the source. And

TOBE FILTERETTES are doing this job
on many radio-equipped units of both
the Army and Navy.

The Capacitor of the Future

Incorporated in every TOBE FILTERETTE

November, 1942
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design is the equally famous TOBE ca-
PACITOR—made with the skill .and care
of good New England craftsmanship.
Today, TOBE is meeting the wartime
needs of our country’s largest manufac-
turers. Tomorrow, American Industry
can look to TOBE as a dependable source
of capacitors and noise suppression
equipment.

Peaceful Radio in Peace Time

Your radio pleasure need never be
marred by the blurring distortion of
electrical interference. In homes, radio-
equipped cars and boats, TOBE FILTER-
ETTES will help afford enjoyable recep-
tion—clear of Man Made Static. Some
day, as you tune in on long or short
wave, you'll say, “No Noise Please!
Thanks to TOBE FILTERETTES!”

www.americanradiohistorv.com

someone inside that tank is
listening for a radio message

The compact TOBE
FILTERETTE . . . the &
result of fifteenyears' @t
experience in the §.
suppression of radio
noise created by electrical inter-
ference of all kinds. It replaces
bulky fiiters dnd costly shielding
methods.

Tobe Filterette noise suppressing systems are used on the
M-3 Tank iliustrated above, as well as Jeeps, Commond
Cnrs, Weapons Carriers, Half Tracks, Torpedo Boats,
Coast Guard Vessels, etc. Developed in collaboration
with U. 8. Signal Corps Labs., Fort Monmouth, N. 2.
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Radio In This War
(Continued from page 163)

T

ARE DOING THEIR PART ON LAND
—IN THE AIR—AND ON THE SEA

The knowledge gained from the lang years of experience in the designing ond monufacturing
of Dynamolors-is now proving most voluable in all bronches of the armed farces,

As the result of a greaolly expanded Research and Development Department, many new and
originol designs of rotary equipment will soon be ovoilable to do their part in supplying
efficient ond dependoble service.

Write to-doy for the new complete catalog No. 100—illusirating and describing Carter
Standord ond Multi-Output Dynamotors, AC ond DC Permanent Magnet Generators,
Mogmotors: DC to AC Converters, Permonent Magnet Hand Generotors and Genemotors.

1604 Milwaukee Ave. Corter, a well known nome in radio for over twenty years. Coble: Genemotor
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by authoritative speakers seen and
heard on the air.

Internationally, radio’'s short waves
are freedom's long-range voice. Amer-
ican radio beams are spearheads of
victory. Thgy counteract enemy prop-
aganda. They link the United Nations

-and contribute to hemispheric solidar-

ity among the Americas. Short-wave
beams flash to the Orient and Aus-
tralia, to the sands of Libya and Egypt,
across the Nile and River Don, to the
Caucasus and Ceylon, from the Coral
Sea to. Bering Sea, from Iceland to
New Zealand, from Midway to Green-
land, from Madagascar to the Aleu-
tians. :

The people in invaded lands know
what it means to hear Freedom call-
ing from America as the broadcasts
penetrate the blacked-out areas of the
world. Radio's beams kindle the bea-
con of Democracy. The glow in each
radio tube is a torch of liberty. That
light must never go out.

No matter how black the night,
short-wave radic from the United
States keeps free people cverywhere
in communion. From a Frenchman
out of the dismal dark came this re-
cent plea to an American broadcaster,
“I beg of you, bring this understanding
to us each day, more and more. God
bless you, and thanks so much for be-
ing with us.”

When victory is achieved, we shall’
look forward to a world at peace that
will need to be reconstructed. New
industries and new services will de-
mand trained men to meet civilian
needs in the post-war period.

As we look ahead, it is interesting
to recall that the first World War
stimulated development of the radio-
phone, which opened the way for the
new art of broadcasting. In the United
States it has grown into a billion-
dollar industry employing hundreds of
thousands of persons. This war is giv-
ing impetus to the development of
television, high-frequency communica-
tions, and the miraculous field of elec-
tronics. Older systems and methods
are certain to be revolutionized, cre-
ating new opportunities for young
men after the war.

We definitely entered the Radio Age
after World War I, and we are now on
the threshold of the Electronic Age.
Just as our fathers and their fathers
lived to see electricity light the world
and electrify many household appli-
ances, so the young men of today will
see many devices and services elec-
tronized in their lifetime. As practical
training in the Signal Corps and in the
Navy during the- first World War
equipped men to take advantage of
new opportunities, so today the sons
of these men are being trained for new
opportunities in the better world we
hope for and struggle to secure.

. b — —
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EVEN 'OVER THERE'

TOM’S background in radio now stands him in good stead in
the Signal Corps. Starting as a “ham”, then a communica-
tions engineer . . . he knows how to spot and correct trouble.
From the day he “joined up” he’s been thoroughly at home in
his new job. Even the test instruments he works with are dupli-
cates of those in the shop back home. They bear the same
name he’s always banked on for measurement dependability
since he built his first “ham” transmitter. And now that he’s
abroad, he’s surrounded by these same familiar instruments
even on the equipment and in the repair depots of our allies.
For throughout the allied countries, too, the mark WEesToN
is the accepted symbol for dependable electrical measurement.
Weston Electrical Instrument Corporation, 615 Frelinghuysen
Avenue, Newark, New Jersey.

Priority restrictions have necessarily greatly
curtailed the supply of WESTON instruments
for many industrial needs. Uncle Sam stands
firmly at the head of the instrument line!

To the great majority of instrument
users not now engaged in war production,
however, this has meant little, if any, in-
convenience. The WEsTONs they now have
in service will see them through for the du-
ration and beyond. Long-life dependability
is built into every instrument bearing this
name.

WESTON INSTRUMENTS

Laboratory Standards ¢ Precision D-C and A-C Portables * D-C, A-C, and Thermo
Switcnboard and Ponel Instruments = Instrument Transformers ¢ Sensitive Relays *
Speciolized Test Equipment = Light Measurement and Control Devices * Exposurs
Meters ¢ Aircraft Instruments = Electric Tachometers = Dial Thermomaters
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VYehicular Equipment
(Continued from page 109)

3, ton 4x4 reconnaissance cars (jeeps), is another story of
gruelling test. Physically small and one of the toughest
communication units in the Army, it started out in life
as an experimentally wired chassis about a year and a
half before our entry into the war.

If you had been at the developing laboratory you would
have seen circuit after circuit under close examination to
find a combination which would produce the best results
in the smallest space with the least battery drain.

Many types of tubes were tried, many rejected. One
circuit was tried, then another. Finally a circuit looked
promising, and model sets were painstakingly turned out
by hand. Clamped to the saddle-rack of motorcycles,

All set for its journey but new mechanized equipment is far
better suited to the blitz techniques employed in this war.

/ﬂh
%C‘UR‘C | 4/ 4
NO ACCIDENT

Steady hands and accutate inslruments produce DIM.E.ROID
polarized, adiustable panel lamps. These are the factors which
make lor unerring constancy of perlormance of these tiny beacons
in the instrument panels of American fighter and bomber planes.
DIM.E.ROID performance is characteristic ol all products manu.
factured by AMERICAN RADIO HARDWARE. Somelime . . .
sooner or laler . . . our products will again be available lor
commercial use. Today all our sfiorts are devoted toward help-
ing to teach the Axis members not to fool around with ous
Demecratic way of life.

-‘_/£ newvicern Redio i Herdieare

E Designed for field use—this pack set is transported on
COMPANY, INC. mule or borseback. Hand-driven generator supplies power.
476 BROADWAY 3 NEW YORK, N. Y,

AmmCO

MANUFACTURERS OF SHORT WAVE  TELEVISION o 227 RADI0 o SOUND EQUIPMENT RADIO NEWS
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EVEREAD

TRADE-MARK

RADIO BATTERIES
llAll’ ” Bu and IICII
Serve the U. $. Signal Corps

We are proud to say that “Eveready” Radio Batteries, including the famous
“Eveready” “Mini-Max” Radio “B” Batteries, have been accepted by the
U. 8. Signal Corps. Hlustrated are a few of the many types of “Eveready”
“Mini-Max" batteries now serving the various branches of our fighting forces.

eVEREADY

]

MINIMAX

“B” BATTERY

RE RADIOS
R MINIATY y
FOHEANNG AIDS, ETC

The Batteries lllustrated Above Made
Portable Radio Really Portable

NATIONAL CARBON COMPANY, INC.
Unit of Union Carbide and Carbon Corporation

TO OUR DEALERS
(LUCL]

Naturally, the Services came first. At the time this magazine
went to press, however, there was available for civilian use a
limited supply of “Eveready” “Mini-Max” batteries which you
may be able to obtain through your regular channels,

The words "Eveready” and “Mini-Max'" are registered
trade-marks of National Carbon Company, Inc.
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they were beaten across washboard
roads and hammered by mechanical
vibration machines. Tubes broke, coils
came to pieces, solder would not hold.
These were replaced by tougher parts,
and again the sets were sent out on
motorcycles and were beaten again.
Sometimes a set would return to its
base with smoke coming from its chas-
sis, its parts hot from short circuited
batteries. Again the engineers would
work over the set, and, finding -the
failing parts, make replacements once
more.

Finally, one by one, troubles nar-
rowed and final models began to take
form. But these final models had only
begun their testing journey.

You would have seen these sets
placed in cold chambers where, as they
operated for hours, their performance
was under scrutiny by external meters.
Rime and frost gathered on chassis as
thermometers. dropped below zero.
Soon operating under arctic condi-
tions, battery voltages began to falter

but circuits were still performing.
Perhaps a compensator here, a con-
denser there needed a slight change.
This done, the sets passed their cold
test.

Then followed heat tests, humidity
tests, and immersion tests. The same
models were placed in electrically
heated chambers where temperatures
reached desert conditions. Condensers
melted and had to be replaced; re-
sistance passed their dissipation point
and more rugged ones were inserted.
Again circuits were under lengthy ex-
amination by external meters. They
would now withstand heat and cold—
and send out a signal which, put to
the right use, could bring together
on the battlefield at the right time and
place, a winning combination.

Next, the sets went into steaming
humidity chambers, equal to any jun-
gle rainy season of Central America
or the Far East. The sets were then
immersed in water and placed in the
stream of a hard-driving hose. A seal

B
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Servicemen recognize the “plus-performance”
that these sturdy controls give on every
replacement job...Old Man Centralab’s good
advice to "ALWAYS SPECIFY CENTRALAB"
was never more timely than now , .
it is so important to keep the "radio ears” of
the nation properly tuned to the events of
these critical moments in our history . . . For
smooth, silent, sure attenuation .,

MIDGET
RADIOHMS

. when

. . specify
CENTRALAB MIDGET RADIOHMS.

CENTRALAB: ow. of crose-umon inc.

MILWAUKEE, WISCONSIN, U.S. A,
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here, a washer there, and the sets had
as much protection from the elements
as was possible for the size and weight
of the set.

The next steps in this contest of
endurance were service tests in the
field. Models were called on to dem-
onstrate their performance and dura-
bility in vehicle-to-vehicle communica-
tions over rough terrain; tests were
made under interfering high-tension
lines, in valleys, in underpasses, from
hills. From performance in these
places we learned just how they would
stack up.

Today, the chances are that any type
of set you see or use in vehicular op-
eration—in jeeps, in tanks or in other
vehicles—has undergone the same or-
deal of test.

Even when these sets roll off the
production line and go out into the
field, they cannot be regarded by the
development agencies of the Signal
Corps as a job done and over. Devel-
opment responsibility is never fully
discharged until the set passes into the
limbo of the obsolete.

Engineers are sent out to the field
to install the first sets out of produc-
tion. Their performances are watched;
reports of failures are requested, along
with recommendations for improve-
ment ‘early in the process of produc-
tion. 5

This process of continual close scru-
tiny of the set's performance in the
field is of greater importance than the
development phase of the set. At last
many sets (production sets this time)
are in the hands of the ultimate users;
and continuous day and night opera-
tions in the field reveal needs for re-
finement, for improvement, and for the
elimination of the defects, should they
exist. Whenever a weakness is discov-
ered, samples are obtained from the
field to determine whether the de-
fect was due to unskilled operation,
whether it was peculiar to the indi-
vidual set, or whether it was a general
feature of the equipment. A develop-
ment project is, therefore, never ter-
minated until the set has been com-
pletely replaced by a succeeding type
of equipment. In fact, it continues at
all times while the set is used by the
Signal Corps.

Changes may be necessary in a set
for other causes: Tactical concepts
may suddenly change in any war such
as this calling for a change in the
performance of a given radio; the
range of the set may be too great, or
it may be too short; its frequency
range may need to be shifted for tac-
tical purposes. But all these changes
must be very carefully considered, so
that real, not fancied nor trivial, im-
provements are obtained and then only
at such intervals and at such well-
co-ordinated phases of production that
no delay is introduced in production-
line flow—the all important objective.

Frequently the same engineering
personnel (who have followed the com-
plete cycle of one set through its en-
gineering, service test, and field serv-
ice life, and thus have acquired knowl-
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Today, the mold mark of the Chicago

Molded Products Corporation can be

found on the products of these and
other companies:

General Electric Company
Curtiss-Wright Corporation
Glenn L. Martin Company

Westinghouse Electric &
Manvufacturing Company

Kellogg Switchboard &
Supply Company
R. C. A. Manufacturing Company
Western Electric Company, Inc.
Zenith Radio Corporation

Communications equipment of the Signal Corps is the nerve
system directing the punch of our fighting forces. It's got to be
tough, light, absolutely dependable — able at all times to get the
message through.

That’s why equipment parts molded of plastics are so prominent
throughout the communications web of our armed forces today.
From tiny relay boxes and switches to radio housings and telephone
handsets, dozens of molded parts bear our mold mark . . . because
in days before Hitler, we were actively engaged in developing the
production of these types of equipment. We’re happy we’ve had that
experience now — and that we can apply it to this vital phase of
victory.

Today, our facilities are devoted entirely to our war effort, but
naturally, engineering and research work goes on continually.
When we've settled our account with Messrs. Hitler, Hirohito, et
al, all these ideas and facilities will again be at your disposal.

O MOLDED PRODUCTS CORPORATION

1025 North Kolmar Avenve, Chicago, lllinois
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edge of the field requirements) are in
a most favorable position from a
standpoint of experience to supervise
the development of its successor. Thus
continuity, avoidance of past mistakes,
and the accumulation of a large fund
of experience are sought, and are at
once ploughed back into new equip-
ment to the end that military radio
equipment shall be progressively bet-
ter with each new design.

The uses of vehicular equipment in
the field are several and interlocking:
tanks talk to tanks, to jeeps, and to
planes. The effective ranges of these
new radio equipments hence vary
somewhat, depending on the applica-
tion, just as do the ranges of different

types of cannon. It's an obvious waste
of space, weight, mobility, and ammu-
nition to use a cannon when a machine
gun is the weapon for the job. By
the same token, tank reconnaissance
radios are not long range units, but
are designed to the job they're fitted
for.

Where long distance contacts are re-
quired, special flexible and mobile sets
have been developed. They can be op-
erated efficiently while the carrying
vehicles are traveling at high speeds.
Or the vehicle can be stopped and the
entire radio station removed and set
up as a field station.

Some of the smaller vehicular sets
also can be disconnected, detached,

o

tovw “enes oo
with MEISSNER

. RADIO KITS

SS—

Signal Corps Schools know that in order to speed ¢

up radio training they must use kits that have 57
been specially designed for student training pur-

poses . . . Meissner radio kits are precision engineered for
classroom use, saving valuable time for both instructor
and student. Meissner pictorial Wiring diagrams simplify
construction problems in basic radio training.
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Meissner one, two and three tube add-on Kits are ideal for
the beginner in classroom work . .
Kit. students can, with the add-on features. construct two
and three tube receivers—available for both AC
operations. Six and nine tube kits are available for the
advanced student.

Seeyour Meissner distributor for special SCHOOL NET PRICES

. starting with a one tube

and

MT.CARMEL, ILLINOIS

“PRECISION BUILT PRODUCTS”
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and removed from their carrying ve-
hicles in a short time and either placed
in another conveyance, or carried and
set up as fixed field-stations. This abil-
ity serves a number of tactical pur-
poses. First, if the carrying vehicle
is disabled in action and the radio in-
tact, the operator can unclamp his
radio, take it to cover, and continue
his communications. Or the radio in
question can be removed and used for
purely field purposes.

Taking stock of how far we've come
toward providing our troops with
equipment that will get the job done,
by far and away the largest credit be-
longs to the thousands of patriotic
citizens who, with their brains and
their skill, have designed the equip-
ment and are now producing it in
quantity. The hours have been long
and the work has been hard. Layout
men, draftsmen, wiremen, shopmen,
engineers—no one knows how many
nights they worked all night through,
first to get the development models
out, then to get the changes made. We
can’'t forget the vital role that man-
agement has filled in this crisis: tak-
ing risks on its own to save time and
be ready—putting the job ahead of any
personal interest or profit.

There were new tools to be turned,
new dies to be cast, new assemblies
to start rolling. It meant sacrifice
by management and sacrifice by labor.
Together, they are the ones who have
done it; we've only pointed the way.
This army of skilled, zealous, and re-
sourceful citizens who turned from
their peace time design and fabrica-
tion of radio and telephone equipment
is the army to which credit is due.

Here’s to ’em—the finest industry on
earth.

Aviation Radie
(Continued from page 127)

tion a school conducted by highly
trained engineers of the Laboratory
for instruction to civilian employees on
radio communication and detection
equipment. The personnel for this
school are selected by Service Com-
mands throughout the country and,
upon the completion of the course
(which is usually six weeks in dura-
tion) they are ordered elsewhere,
either within or without the United
States, for duty in connection with the
maintenance of radio equipment.

More, perhaps, than any other art
to receive new impetus from our war
effort, the art of radio is demonstrat-
ing astonishing applications of prin-
ciples hitherto confined to the dusty
tomes of pedantic theory or to the
“Buck Rogers” realm of fantasy.
Though it is much too early to predict
the ultimate form these applications
will take, it can safely be said that in
addition to offering new safety and
certainty in air travel, they will open
wide avenues of use in many civilian
pursuits.

00 s o b
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Radio is the voice and ear of modern war.

Radio follows the flag and the fleet—locates the
enemy—flashes urgent orders—safeguards the con-
voy —guides the bomber —directs the artillery—
manoeuvers the tank.

From submarine to flying fortress, from jeep to

anti-aircraft gun, radio is on watch, always
ready to speak and to listen—to give warning
and to guide.

Radio brings information and relaxation to the free
—courage and understanding to the oppressed.

Radio fights on every front!

Radio Corporation of America

PIONEER IN RADIO, ELECTRONICS, TELEVISION
RCA BUILDING, NEW YORK, N. Y.

The Services of RCA: RCA Manufacturing Co., Inc. * R.C.A. Communications, Inc.
Radiomarine Corporation of America * RCA Laboratories * National Broadcasting Co., Inc.
Blue Network Co., Inc. * RCA Institutes, Inc.
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IMAGIN-EERS e
ECURDIU turn to weapanAs

IMAGIN-EERING

the American v_._pﬁ;u]:.ulary. its mean-

stood and pm:;ﬁced at Wilcox-Gay.
Wilcox-GE._: engineers have the
'AND the “know-how’

practical use. Wilcox-
Gay Retordio is a good example of
imagjnation and sound engineering

g hand-in-hand.

The talent that created Recordio has

/ now furned to weapons. Wilcox-Gay
/ engineers have joined forces with the
— vast army of engineers throughout
; America who constitute America’s most
prized resource. They 're the men who will

out-think and OUT-IMAGINE our enemies.

WILCOX-GAY CORPORATION

CHARLOTTE, MICHIGAN

“Producing for war...planning for peace”
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Wire Communications
(Continued from page 105)

does not lend itself to the normal
means of installation then used or
used at the present time. Through
close co-ordination with manufactur-
ers and utilization of all facilities, it is
anticipated that this difficulty will not
be encountered again.

In addition to the types of wire re-
ferred to above, long range field wire
and long range cable for transmitting
carrier frequencies are being provided,
These types incorporate high tensile
strength, shielding, resistance to rough
handling, and flexibility without sacri-
ficing of other desirable electrical
characteristics. Along with the en-
deavors of the Signal Corps to im-
prove field wire and cable, it has been
necessary to conserve strategic and
critical materials which, if used in
larger quantities, would undoubtedly
simplify design problems. As a result
of these efforts, it is estimated that
on field wire and cable over 7,000,000
pounds of crude rubber and latex,
25,000 pounds of tin, and 70,000 pounds
of zinc will be saved in the next year.

As mentioned previously, wire and
cable used by field forces must be flex-
ible so that it can be laid initially on
the ground and very rapidly. If prac-
tical it is later raised or buried, a plow
being provided. During World War I
it was laid largely by hand reels or
horse drawn wire carts. This equip-
ment must also be used for the recov-
ery of these wire lines where possible.
The advent of the automobile has now
been fully utilized in varying degrees
even though improved hand drawn
wire carts and breast reels must ‘still
be used. Everything from the well
known “Jeep” to two and one-half ton
cargo trucks have been put into serv-
ice for this purpose. Power driven
reels on trucks with attached booms
can reel out one or more circuits at
a very rapid rate. The speediest de-
vice now being used is the recently de-
veloped wire thrower which as it un-
reels field wire from a reel on a truck
traveling at 35 miles per hour, pro-
jects it to the side of the road for a
distance of approximately 75 feet and
vertically to a height of approximately
40 feet.

Getting the lines away in this fash-
jon is particularly important for wire
cannot be laid along the roads and be
expected to continue to give service.
This reel unit also recovers wire at
the rate of approximately 10 miles per
hour.

At the outset of World War No. I,
wire telephone equipment for tactical
use was practically limited to a service
buzzer which was a combination of a
telephone and high voltage telegraph
set. Upon entry into the war, United
States troops in Europe used the
French monocord switchboard in ad-
vance sectors. New portable monocord
switchboards of six and twelve-line ca-
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PHOTOS COURTESY OF PAN AMERIGAN ALRWAYS, INGy

WY HAT IS INSIDE
A CLIPPER?Y

Well, take a look at the picture above. Most
of a Clipper's equipment is unfamiliar to the
uninitiated, but the clean efficiency revealed
in every detail needs no description here. For
in a Clipper, no detail is too small to be im-
portant, and no alibis are accepted. High as
Pan American Airways' standards are, ama-
teurs will not be surprised to know that Na-
tional parts ''measure up."

NATIONAL COMPANY, Inc., Malden, Mass.
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WAR-SPEED COMMUN/CATIONS

=BY WIRE OR RADIO -

CALL FOR CALLITE

Callite quality is an old story to industry. Butit took modern, all-out war,
where success hinges on lightning communications, to gauge the actual
measure of Callite quality and dependability. )

Callite materials and formed parts have improved the performance of
countless electrical and electronic devices in use on world-wide battle-
fronts. Typical applications of Callite products are found in the Gam-
matron tube and Connecticut Telephone field handset shown above.

Callite’s extensive experience in research, development and precision
production is a match for wartime’s exacting conditions. Whether you're
seeking higher product quality — or technical assistance with unusual
problems—it will pay to call in Callite.

SPECIALISTS in the manufacture of electricol cantacts of refrac.
tory and preci tals, bi-metals, lead-in wires, filaments and
grids—formed parts and raw materials for all electronic .applications.

All our materials are subject to priorities. Y ou will [acilitate production and expedite
deliveries by supplying with your orders properly executed Preference Rating Exten-
_ sions and End Use data.

CALLITE TUNGSTEN CORPORATION

se4 39th STREET @  UNION CITY, K. 1.

H J CABLE: “CALLITES™ « BRANCHEST ENICAGEH + CLEVELAND
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pacity have been developed for this

purpose and are now being used.
Portable telephone sets, other than

the service buzzer, consisted mainly of

| local battery sets using a standard

telephone lineman's handset. These,
which were housed in leather cases,
had been designed by one of the com-
mercial laboratories for the use of the
United States Forest Patrol. Subse-
quently, they were refined and devel-
oped into sets for army usage, the
leather case being replaced by a
wooden case and a switch-hook being
provided. In recent years the set has
been redeveloped and refined and in
its present form may be used for either
common battery or local battery serv-
ice. The carrying case is now made
of either canvas or leather. The
equivalent of a commercial handset is
used. Safe powered handsets using
no battery are also used for short lines.

After our entry into World War No.
I the need was realized for a tactical
switchboard as distinguished from
adaptations of commercial PBX's and
the so-called 40 line local battery camp
telephone switchboard was developed.
This has been replaced by a 20 mag-
neto and 37 common battery line
switchboard which is complete in two
packages.

For use at army and corps head-
quarters reliance was placed on com-
mercial equipment until a few years
ago. It was then felt that at these
headquarters, a readily movable tele-
phone central office was needed and
such a system was developed. Its ca-
pacity was 30 local battery and 60 com-
mon battery lines per position. Con-
nection may be made to other common
battery systems —either manual or
dial.

While there has been considerable
progress in commercial telephone
switchboard development in recent
years, much of this has been concerned
with refinements of the fundamental
principles. Most of these added fea-
tures require additional equipment
and, while they would be desirable for
army usage, they are not essential and
consequently have been omitted in or-
der to increase the portability of the
equipment and decrease maintenance.
For these same reasons, the use of
automatic (dial) equipment has been
avoided except for permanent instal-
lations.

In 1918 the telegraph system of the
U. S. Army lines of communication in
France made wide use of ground re-
turn telegraph circuits derived by
simplexing or compositing telephone
pairs on open wire lines. Most of these
were manual Morse circuits, often half
or full duplex, but in a number of
cases page-printing telegraph equip-
ment was operated on a time-division
multiplex basis over duplex telegraph
facilities derived from composited as
well as simplexed lines. Both double
and triple duplex multiplex equipment
was used, providing respectively two or
three full duplex circuits, operating at
a speed of 40 words per minute per
channel. Direct teletypewriter service
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Help the Signal Corps
“’get the message through”

ANTENNA EQUIPMENT
RADIO SWITCH BOXES L CRYSTAL HOLDERS
TELEGRAPH KEYS 4 SOCKETS & CONNECTORS
GROUNDING EQUIPMENT < LIGHTNING ARRESTERS

Products for Other

Essential Uses include:

POTHEADS ’ ARRESTER HOUSINGS

PROTECTIVE PANELS » TERMINALS & HOUSINGS

HIGH TENSION DETECTORS # GAS RELAYS
SOLDERALL & FLUX

L. N BRACH MEG. CORP. e o cnsirgs

Manufacturers
of Radiio Aerial Systems

55-65 DICKERSON| STREET '« NEWARK, N. J.
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to London was provided in that man-
ner from Tours, Paris, and Chaumont,
and similar equipment also was used
at St. Nazaire, Bordeaux, Bourges, and
Nevers.

The printing telegraph service had
no counterpart of the modern tele-
typewriter exchange switchboard. Also
there were no teletypewriter machines
reliable enough or possessing the char-
acteristics necessary for satisfactory
operation in the combat zone.

Forward from GHQ, the telegraph
facilities were derived almost exclu-
sively by simplexing telephone circuits
which often were rubber insulated
twisted pairs. In addition to ordinary
d.c. telegraph working, a buzzer-phone

employing a tone was employed to
some extent, and considerable use
was made of the French “Telegraphie-
Par-Sol” set in which a weak d.c. con-
trolled the tone heard in a head re-
ceiver.

Today, in addition to ordinary d.c.
telegraph facilities, the army has
equipment for 60-speed teletypewriter
service on an exchange switchboard
basis, suitable for use both in the com-
bat zone over simplex army field wire
and in the rear. The machines are ca-
pable of withstanding hard knocks and
are much more reliable than those of
1918, besides requiring less mainte-
nance. In addition, they have the fea-
tures of typebar working, means for

This, we feel, is information which will give
neither aid nor comfort to the enemy.

_ 1. Every day,; scores of men and women at
The Turner Co. are on the firing line, pro-
ducing vital equipment for battle-front

communications units. This, above all, is

our present job.

2. Simultaneously, an earnest effort is
being made to supply needed Turner micro-
phones immaediately to those with priority
ratings; also to help present owners of
Turner Microphones get the best service,
for a longer time, from their present units.

3. When final victory has been achieved,
theresults of the Turner precision engineer-
ing research, now being carried on, will be
brought to you in the Turner Microphones

It you have a prior-
ity rating, write
explaining your
communications
problem, and we
can help you select
the Turner Micro-
phone best suited
to your needs.
We'll gladly send
you, too, any infor-
mation on how to
make your present
‘Turner Micro-
phone give the best
. service, longer

destined for a world of friendship and peace.
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making multiple copies, and the han-
dling of printed forms by means of a
stationary paper carriage. Telegraph
transmission over lines is much supe-
rior to what it .was in 1918. Teletype
networks of considerable complexity
are nowestablished with teletypewriter
exchange switchboards which can be
readily moved and set up in new loca-
tions, and high speed repeaters for
long lines.

In place of multiplex equipment of
the time-division type, the army has
the voice frequency telegraph system,
previously mentioned which provides
four channels in each direction over a
telephone circuit which may be of a
conventional type or derived from a
carrier telephone system.” The tele-
graph channels are obtained by fre-
quency selection, using electrical fil-
ters, in contrast to the time-division
method employing a mechanical dis-
tributor. .

For front line use a Signal Corps
Set now provides a means for com-
munication by a weak d.c. which con-
trols a tone-producing element con-
nected to a head receiver. The buzzer
phone of 1914, as it was known then,
would have caused much too much
radio interference to be used today.

From the preceding paragraphs, it
can be seen that the endeavor of the
Signal Corps has been to provide wire
communication systems which utilize
to the fullest extent current knowl-
edge of the art, and are streamlined
to meet the requirements of modern
warfare, but reliable enough to func-
tion under any conditions from the
tropics to Siberia. These systems have
been fabricated particularly with the
view of not restricting further im-
provements, and it is anticipated that
many unforeseen as well as contem-
plated improvements will be made.

S.C. in Great Britain
(Continued from page 131)

of earlier maneuvers in the United
States. In the words of the soldier,
this game is being played for keeps,
and everyone realizes that.
Supplementing these training activi-
ties, the Signal Corps is also responsi-
ble for the job of providing com-
munication between the theater of
operations and the United States, and
between many points within the Brit-
ish Isles. The British Government has
made its civilian, Army, and Air Force
telephone and telegraph systems avail-
able to the American Army. They
have been most generous and coopera-
tive in sharing their circuits. How-
ever, existing radio and wire facilities
being inadequate for the enormous
amount of military traffic thrown sud-
denly on them with the arrival of the
first American forces, the Signal Corps
embarked early in the operations upon
a construction program to supplement
the existing system. Powerful radio

RADIO NEWS
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-~ Ward Leonard is in a unique position. Prac-
p=a _tically all of the electric controls they made for
peace-time service meet urgent needs for war-

“#J‘? ‘ time production. Manufacturers of equipment for the Army,

Navy, and Air Corps will probably find their exact require-
s & ments for electric controls in the Ward Leonard Line.
© o>

Special Controls and Control Assemblies are also available

to meet special Requirements. Send for complete data
(T RELAYS [
Electric control (WL) devices since 1892.

WARD LEONARD ELECTRIC COMPANY, 47 SOUTH STREET, MOUNT VERNON, N. Y,
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Whether your design is
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COLORED
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small

RELLEOWT

.. TRY GLASS!

ARE you stumped by the lack of critical
materials? Try glass!

Is the product you need large or small . ..
square or round . .. thick or thin .. . simple
or intricate . . . hollow or solid . . . opaque
or transparent . . . colored or clear . ..
thermally and chemically resistant . . .
mechanically strong . . . a good dielectric?
Again we say—try glass! Glass can give
you each of these qualities and more.

In the eélectrical insulation field alone,
many urgent problems have been solved
recently by Corning’s ability to make glass-
ware in sizes and shapes and with special
characteristics undreamed of a short time
ago.

Why not write us? We're busy — and how!
—but never too busy to try to help you
solve a problem that’s important to Amer-
ica. Write Insulation Division, Corning
Glass Works, Corning, N. Y.

_Byrex Insulators

“PYREX?" is a registered trade-mark and indicates
manufacture by Corning Glass Works.
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Directing communication activities of

American Forces in Britain: Brig.
Gen. William S. Rumbough and
Col. J. V. Matejka, Signal Officers.

stations are springing up in well-con-
cealed locations, and hundreds of miles
of new wire lines for teletypewriter
and telephone service are being strung.
Smoothly coordinated with existing
British plans and equipment, this work
is progressing in a highly satisfactory
manner.

The accompanying pictures are the
first of their kind to be released from
the European Theater of Operations.
They show as mt'ch as our censors per-
mit. The full story of the Signal Corps
in this war will be told in words and
pictures only after the conflict is won.

W-A-R and Nerves of War
(Continued from page 130)

trical bookkeeping over long distance
wires.

Traffic versonnel of the Signal
Corps during recent months has been
active in formulating projects for the
installation of this kind of service in
parts of the Army’s farflung procure-
ment system. Supervising the engi-
neering, supplying funds, and making
final arrangements, the Signal Corps
men worked with the International
Business Machines Corporation, whose
engineéring work had made the sys-
tem possible, in the establishment of
long distance accounting for the Air
Forces. The system consists of a
combination of teletypewriter and IBM
machines so designed that the same
perforated tape will send a message
over wire and at the same time pro-
vide for the automatic punching of
inventory cards and their correction to
up-to-date totals, both at the sending
and at the receiving station. The Traf-
fic Division is following the operation
of the system to study its efficiency
and adequacy to meet current condi-
tions.

www . americanradiohistorv.com

Military Radio Design
(Continued from page 110)

to operate both in the sub-zero arc-
tic winter and in the tropical jungle
during the monsoons. It will be trans-
ported from place to place by any
available means, including trucks,
pack-animals, motorcycles, ships, and
aircraft. It may be powered by bat-
teries which have just left the factory,
or by those which have lain in storage
for months—from an automobile bat-
tery in any possible condition, under
charge or discharge—from power lines
having almost any voltage and fre-
quency—or when things are really
tough, by Army means applied by a
soldier at the crank of a hand gen-
erator. In spite of these conditions,
the set is expected to work, not some-
times, not most of the time, but all
the time!

Every military radio set must be
designed so that it can be operated
by soldiers having a minimum of spe-
cial training in its use. The addition
of a few gadgets on the panel which
may improve performance somewhat
under some conditions, may also be
the cause of trouble at a critical mo-
ment because the operator did not
fully understand their use. A military
radio set must be designed so that
it can be speedily put into mass pro-
duction with a minimum of special
tooling, and a minimum of special
machine operations. Above all, the
design must be rugged so that the
troops may have confidence in the ob-
solute reliability of their communica-
tion, regardless of its age or previous
hard service.

To achieve a satisfactory result, the
designer must know, understand, and
appreciate these conditions. They must
be kept in mind constantly throughout
the design and production of the equip-
ment. It is often said that in the
design of equipment for home enter-
tainment purposes, ‘“Good enough is
best.” For the Army, where life or
death of our soldiers may depend upon
the operation of one radio set, the best
is not always good enough.

The development of a new type of
equipment begins with a set of mili-
tary characteristics. These are a
statement of the purpose for which
the new set is required and of the
conditions under which it is expected
to operate. They do not form tech-
nical specifications and do not tell the
designer how to accomplish the re-
quired result. They usually impose
very severe restrictions upon the de-
sign such as a maximum allowable
size, weight, and antenna length, a
minimum acceptable transmission
range and battery life, or other seem-
ingly impossible or contradictory re-
quirements. A designer face to face
with a set of military characteristics
for the first time is apt to wish that he
had chosen another profession.

From the military characteristics to
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7 Seccrny Ege 2/~ "THE INVISIBLE CREW"

TARGET FOR TONIGHT: a map-dot
deep in enemy territory. No beams, no

beacons . . . yet, “The Seeing Eye” of
The Invisible Crew will guide the fighting
men of this American warplane to their
objective and back. Aloft in darkness,
“The Seeing Eye”—the Bendix Radio

Compass —sights a far-off radio signal
and points the course. Others of
The Invisible Crew, Bendix precision in-
struments, accessories and controls
help to keep that course and perform
many more tasks of flight and combat.
Members of The Invisible Crew back

our fliers’ skill with superhuman senses
and strength on every American plane,
Thousands of Bendix workers, by putting
precision into high-speed production,
help our invincible crews hit the Tar-
get for Tonight — and the Targer for
Tomorrow — Victory.

Q W= THE VOICE AND EARS OF '"INWE INVISIBLE CREW'' ==

BENBEX RADBIO BIVISION
THE INVISIBLE CREW

FROM THE GROUND, Ihis typical
Bendin Radio Yranimitter air-
base Installation floshes orders
“upsiairs’ with the speed of light.

AVIATION

CORPORATION

IN THE 3KY, light, compa¢t Bendix
Aircroft Receivers and Trans:
milters keep <rews in tonsant
contact with base and other ships.

Join America’s invincible crew! Fly to Victory with the U. S. Army, Navy or Marine Corps. If you are between 18 and 26 apply for pilot training to your nearest Recruiting Station.

Onorrigm 1. Busste A vivttes Oubpommibom
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Serving as EYES, EARS and VOICE

Amperex engineers have distinguished themselves through exclusive de-

velopments in the design and structure of ultra-high frequency transmitting
tubes. These developments are now incorporated in equipment vital to the

prosecution of the war.

Engineers and radio technicians, in military services and in government
design laboratories, have an opportunity to observe the dependability of

Amperex tubes, operated, in many instances, under most difficuit conditions.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK
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production, the development proceeds
through several phases. First, “bread-
board” models are constructed and
tested until a circuit is found which
promises to give the required perform-
ance. Then begins the choice of com-
ponents. Every item must be chosen
with care to determine that it will
withstand long, hard service under
every conceivable condition. Layout
drawings are prepared showing the
assembly. Sometimes many trial lay-
outs are made. Wooden models are
often prepared and loaded to the esti-
mated weight of the set. These models
are mounted in vehicles and carried
about to see that the size and arrange-
ment of the controls are satisfactory,
and that the set will fit into the re-
quired spaces.

When all this preliminary work has
been completed, the construction of
service test models is begun. Every
step in this construction is under en-
gineering supervision to determine
that the simplest and improved meth-
ods of assembly are employed and that
the design is capable of duplication by
mass production methods.

The completed models are given
rigorous laboratory and field tests to
determine that their performance ful-
fills the military characteristics and
that the set will withstand all condi-
tions of service. The sets are frozen
in special refrigerators to duplicate
Arctic conditions, and steamed in a
“Turkish Bath” to duplicate the trop-
ics. They are bounced for days over
the roughest roads in the worst of dirt
and dust, and left standing in the rain.
When the defects which these tests
reveal have been corrected, the sets
are ready for service tests.

The service test is performed by the
branch or branches of the Army who
will use the new equipment and gives
them the opportunity to determine
that their needs are satisfied. If the
sets are approved, procurement speci-
fications are prepared and the design-
er’s job is finished. If the sets are not
approved the whole process may have
to be repeated.

Today, the designer of military radio
equipment is faced with problems
which only a short time ago would
have seemed fantastic. Although em-
phasis is in most cases placed upon
extremely light weight, the basic light
metals, aluminum and magnesium, are
not available for radio except in ex-
treme circumstances. Although radio
equipment is expected to withstand
continued exposure to extreme condi-
tions such as the corrosive action of
sea water, the best materials for metal
plating are extremely critical. Al-
though military radio equipment is
expected to operate under extreme
conditions of humidity and high tem-
perature, including heavy rainfall, the
best material for insulation and water-
proofing, namely rubber, is also ex-
tremely critical. Even the very basis
of the modern wireless set, copper
wire, is difficult to obtain. The energy
and ingenuity of the American radio
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engineer is being exhibited every day
in the means by which these problems
are being solved. America will soon
have “ersatz” radio sets but the per-
formance of these sets must not be
“ersatz” in any way.

Many of the problems with which
a military radio designer is faced may
be illustrated by the Army‘'s famous
“Walkie-Talkie” with the development
of which the writer was associated
several years ago. The need for im-
proved communication between In-
fantry front line trenches and the
supporting Artillery was apparent to
every soldier who fought in the front
lines in the World War 1. At that
time communication from the front
lines to the rear was maintained prin-
cipally through telephone lines. When
the going was toughest, these lines
were usually put out of order by
enemy artillery fire. Necessary com-
munication was then maintained prin-
cipally by runners. The heroism of
these runners needs no explanation,
but heroism was not enough. Instant
and continuous communications were
needed to put the artillery fire at
exactly the right spot at the right
time. Certainly many men died in 1917
and 1918 for lack of a “Walkie-
Talkie,” but it was not for more than
twelve years that a good solution to
this desperate problem was found.

In the early 1930’s, American ama-
teur radio operators demonstrated the
possibility of ultra-high frequencies
and resurrected the long-discarded
Armstrong superregenerative receiver.
An American soldier, a sergeant in the
Field Artillery, had the foresight to
realize this new development was the
solution of the Artillery’s old problem.
With the aid of what few tools he had
available, and with materials and
parts, many of which he bought out of
his own pocket, the first crude model
of the “Walkie-Talkie” was con-
structed and demonstrated. As a re-
sult of these early experiments, mili-
tary characteristics were prepared and
a project for the development of this
set was established at the Signal Corps
Laboratories. Early models which the
sergeant had constructed were care-
fully examined and engineers set about
to eliminate the shortcomings of his
designs and to re-design the set for
mass production. Twice a group of
models were constructed and given
rigorous service tests in which the ser-
geant participated. Finally a satisfac-
tory design was achieved, manufactur-
ing drawings and performance specifi-
cations were then prepared, and pro-
duction was begun. The writer has in
his office today the first approved serv-
ice test model, and also the model for
the first production. It is interesting
to note that the sets are almost identi-
cal with current models and perform
with equal efficiency.

When a new type of set is issued to
the troops, the designer is faced with
a wholly new set of problems. Com-
pletely new applications are found for
the new set which were never before
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General
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on many fronts

@We are doing our part in the
battle of production making
many items, including G. I. small
power motors. As a leading pro-
ducer of these motors for nearly
30 years, we are prepared to
meet exacting specifications for
small power motors, distin-
guished by modern design, pre-
cision-built of quality materials
to give long dependable service.
Made in many types and sizes to
fit a wide range of torque, qual-
ity and price requirements, mea-
suring up in every particular to

Government demands.

The

General Industries

Company
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You can (I) serve your country, (2) learn the |
rapidly advancing science of electronics; !
(3) prepare yourself for a promising career i
after the war by joining "“The Nerve Center

of the Army’’ now.

Men are needed now to man America’'s electronic

weapons.

This is a war of communications. “The message

must get throughl”’ Radio communication equipment
and electronic devices known only to the men of the
U. S. Signal Corps are fighting the war on world fronts;
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Here is an outstanding opportunity for radio and
communications men to do their part, and ot the
same time get the finest possible training in one of

the brightest after-the-war industries.

The electronics field is still in its infancy. Ten years
ago there were comparatively few electronic devices.

Today there are more than a thousand kinds of elec-

tronic devices at work in factory, hospitat, office, cot-
ton mill, steel mill, the home and on the fighting front!

General Electric is a leader in electronic research.
We are definitely interested in having available,

when victory comes, trained men for the sales and
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service of future electronic devices. This is a highly

specialized field, and good men will be in demand.

If you are now an expert in radio, or are ambitious
aond willing to learn ot good pay, General Electric
urges you to consider the Signal Corps now. The Signal
Corps is also sponsoring courses in the fundamental
theories of radio and electronics in many colleges

and universities. ... Get in on the ground floor today!

* * *

For further information regarding enlistment, call of the nearest Army Ref.ruifing
and Induetion Station. Or write ta “‘The Commanding Generol” of the Service
Command nearest you. For Civilian Training infarmation, call at any oftice of

the U. S Civil Service o7 Y. 5. Employmaent Bureou.

GENERAL @3 ELECTRIC

orch
" Leader In radio, televisior, and electronke ro'so

This is @ General Electric electronic radio tube.
General Electric is building thousonds ond
thousonds of electronic fubes, of many sizes
and styles, for use in Uncle Som’s radio com-
municotion equipment and electronic weapons.
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contemplated. Sets supposed to be de-
signed for field use will be tried in
motor vehicles, tanks, and airplanes.
Those designed exclusively for vehi-
cles will be tried in the field. As an
example of this—believe it or not—
the Army’s “Walkie-Talkie'’ was never
designed as a walkie-talkie at all. An
American soldier, anxious to get going

and too busy to drop his set to talk, is
responsible for the discovery which re-
sulted in one of the most important
applications of this set. To his succes-
sors who are anxious to get going in
1942 and 1943, the best engineering
talent of the radio industry is now
dedicated. May they never stop!

Procurement
(Continued from page 117)

a definite quantity of complete sets
with an established home set radio or
other manufacturer, thus gradually
educating an increasing number of

contractors in the pro-
duction of Signal Corps
equipment. In addition,
the subcontracting of
component parts was
encouraged and num-
bers of non-radio busi-
nesses, such as the re-
frigerator, camera,
typewriter, pin ball
machine, vacuum
cleaner, etc., industries
were converted in part
to radio production.
To speed the issu-
ance of contracts,
peacetime restrictions
were lifted for the
duration of the war.
Awards were made on
the basis of direct ne-
gotiation, rather than
after weeks of adver-
tising for bids. Rene-
gotiating clauses were
inserted into con-
tracts, permitting sub-
sequent negotiations of
price revision. In some
cases, awards were
made by letters to
avoid the delay in pro-
duction which would
have occurred through
waiting until all terms
of a formal contract
could be determined.
Nothing was permitted
to impede the speedy
production of combat
equipment vital to the
success of the Armies
of the United Nations.
Deliveries of finished
articles showed how
successful these efforts
were. During January,
1942, approximately
$15,000,000 of Signal
equipment was deliv-
ered. The rate con-
tinued to mount. By
July of this year de-
liveries were pouring
in at the rate of $3,-
000,000 each day and
daily deliveries are
continuing to increase.
Despite the success-
ful emphasis on pro-
duction, the Signal
Corps has been careful-
to avoid a production-
at - any - cost policy.
Various safeguards,
inherent in its pro-
curement system, are
always functioning.

WORLD....

Thousands of hams. offered a wide
choice of Army duty. are actively
forging the bright new world to
come. And the Army is giving
them new skills with advanced
equipment. They are learning
what it will take to be important
men in that bright new world
ahead.

See what the Army has to offer
in “U.S.A. Calling!” on page 21
of October QST Magazine and
in previous issues. Go to your
nearest Army recruiting office, or
write as directed in QST. Grab
one of these exciting chances to
dust off a really hot rig—for the
sake of your country. for good pay
and for your own future.

TERMINAL

214

v TERMINAL gladly
calls attention to the im-
portant place you can
have in the U.S. Army
—and to the fact that
thousands of fellow CQ
hounds are already in it
—up 1o here!

A Steady Scurce of All Aadic Materil

&5 C-nrtlandt St., New York, N.Y.
T"'].H‘_Ih one: WOrth 2-4416

RADIO CORPORATION
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ROSLEY is very serious about this war. For one
thing, there are many Crosley men — workers
who have been with us for years — now in the South
Pacific, in Ireland, in Africa fighting this war in the
front lines. We have discontinued all of our peace-
time business that has made Crosley a household word
the world over. We are devoting all of our plants,
our facilities, and the time of our people 100 per cent
to the war effort. And because Crosley employes are
serious and diligent and vigilant in what they are
doing we have been commended for our enlightened
and aggressive program in the Labor Management

War Production Drive by William Green, president
of the American Federation of Labor, Donald Nelson,
chairman of the War Production Board and other
high officials in Washington.

Many of the things we are now designing, engi-
neering, and building cannot be talked about, but the
expansion accomplished to meet our greatly increased
production schedules, can be taken as a symbol of the
great strides we are making: to a future that will find
Crosley better prepared to make major contributions
to the American Home.

" Put Your Strength into the Fight by Buying More War Bonds and Stamps

THE CROSLEY CORPORATION

Cincitnati, Oliié Richmond, Indiana
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WHERE YOU FIND

NATIONAL Union

YOU FIND BETTER
RADIO SERVICE

CONDENSERS

ﬂ-&” SAV.-A-SHAFT Volume Cou-
trols, Transmitting tubes,
panel lamps, cathode ray
tubes, exciter lamps, sound
equipment, photo electric
cells, sound accessories, dry
batteries, flashlight bulbs.

NATIONAL UNION invites . . .

All radio service dealers to enjoy
the benefits of the N, U, Shop
Equipment Plan. The latest in
tube testers and test equipment
are available to you . . .

More than 60.000 com pleted
deals prove the success of this
plan. Investigate now.

N. U
Ask Youf ite
Amstributor or W5 %

NATIONAL UNion
RADIO &

57 STATE ST..NEWARK.N. L.
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As soon as the strategic communica-
tion equipment requirements of the
Army are transmitted to the Chief
Signal Officer, they are referred to a
section of the office that is familiar
with current and probable future
availability of production facilities
and raw materials. This section deter-
mines what facility will be used to
produce the various items. A directive
is then issued to the appropriate field
‘agency (Signal Corps Procurement
District or Laboratory) to negotiate
with the facility and place a contract
for the items. Quotations of manufac-
turers are analyzed by the contracting
officers and awards committees in the
district offices. Quotations involving
large sums of money are forwarded to
Washington for analysis and approval
by the Chief Signal Officer and the
Commanding General, Services of Sup-
ply. The quotations of the contractors
are closely scrutinized; schedules of
delivery dates are measured by the
previous performances of the facilities
and prices are studied with respect to
costs.

All formal contracts include a re-
negotiation clause. Renegotiation of
price occurs when the differences be-
tween estimated and actual cost are
revealed by production experience.
Frequently, manufacturers whose ex-
perience has been better than they had
hoped for will voluntarily offer re-
funds.

Procurement does not end with the
placement of orders. Even in World
War I the Signal Corps always sought
to better its relations with the sup-
pliers of its equipment, and the same
is true today. The problems of the
manufacturer are the problems of the
Signal Corps. Signal Corps expediters
are to be found in the thousands of
factories turning out equipment. The
expediters’ particular mission is to
help the manufacturer overcome the
many obstacles which priority regula-
tions, and material and machine tool
shortages entail. The Procurement
District Offices and the Office of the
Chief Signal Officer in Washington
have staffs of officers and civilians who
are dedicating themselves to the speed-
ing-up of production. Management
service sections have been established
to bolster weak or overburdened man-
agements or to assist in financing,
where required.

The lack of sufficient manufactur-
ing facilities that can perform the
highly involved and difficult tasks de-
manded by the Signal Corps exists,
side by side with the overabundance
of facilities capable of turning out
simpler Signal Corps Equipment.

The tasks of maintaining present
production lines, and finding new ones
capable of large-scale, speedy output
are ever present. The Signal Corps is
still seeking certain types of new pro-
duction sources. But the relative ur-
gency of this problem has been altered
by the appearance of other difficulties,
of which the principal one now, and

(Continued on page 279)
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“Photo By
(Continued from page 92)

ing. In subject matter these train-
ing films are as inclusive as modern
war itself, ranging from ‘“Personal
Hygiene” to such topics as “Field Wire
Ties” and the fuel system of the Diesel
tractor.

The Field Activities Division of the
APS includes the V-Mail Branch, re-
sponsible for the utilization of micro-
film to reduce letters to and from
soldiers overseas to minute dimensions
and bulk, thus speeding up the news
from the field and from home. Pre-
vénting the long delay of letters sent
by other and less rapid means, this
service contributes greatly to the
morale of troops and of their friends
and relatives at home. The idea of
such service originated during the
Franco-Prussian War, but was recent-
ly revived in modern form by the East-
man Kodak Company which for some
years had been developing microfilm
techniques for recording documents
and other records compactly. The
modern system was first put into
operation by Airgraphs, Ltd., which
carried on microfilm letter service for
British troops.

In May, 1942, the Signal Corps con-
tracted with the Eastman Kodak Co.
for similar service for American troops
under the name of “V-Mail.” Shipment
of the V-Mail in reduced or enlarged
form is handled by the Army Postal
Service of the Adjutant General's
Office, reduction to microfilm and en-
largement to readable letters being
done by personnel of the Signal Corps
or of the Eastman Kodak Company.
Farflung stations for the handling of
the service have been set up in areas
where American troops are stationed.
Close co-operation is maintained with
the British Airgraph service, and ar-
rangements have also been made for
the V-Mail service to be used by the
United States Navy and Marine Corps.

Signal Corps photographs in the
main can use standard equipment,
principally still cameras ranging in
size from 8x10 inches down to 35 milli-
meters and motion picture cameras of
35 and 16 millimeters. Being able to
use cameras of standard commercial
design, the Pictorial Service has con-
centrated its efforts on modifying these
to make them more mobile and to sim-
plify them in accordance with Army
requirements, rather than on the de-
sign of new equipment. A portable
photographic set permitting pictures
to be developed in an automobile or
other convenient shelter has been de-
signed for special purposes, and a com-
plete identification photographic set
has been standardized. The Equipment
Branch of the Service is responsible
for these developments. The Army
Pictorial Service also supervises pho-
tographic laboratories at large Army
posts throughout the country, provid-

(Continued on page 220)
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OFFICIAL U.S. NAVY PHOTO

rom the shelter of a fox hole ... or
From the days of early smoke signals . .
fl'Olll lllOllsull(ls Of feel abO\'e l]le C]Ollds gettlng 1nessages thm has been of u"nosc

. every message must get thru, There  ‘mportancein war.
can be no failure!
History records the determined suc-
cesses of the U. S. Signal Corps in its im-
portant operations. Like the delivery of
that “message to Garcia” in the Spanish-

American war, it is always understood

that there can be no failure. Today this

applies to equipment as well as to cour-
ageous men.

These days and weeks and months are
again and again recording the certain
dependability of Kenyon Transformers.
There can be no failure!

KENYON

TRANSFORMER C0.. INC.

840 BARRY STREET . NEW YORK, N. Y.
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HERE is the per-
fect combination
g —the shorter,
lighter, insulation
3 in one Crimping Tool support terminat
assuring maxi-
mum electrical and mechanical characteristics, and
its precision engineered hand tocl which is so simple
to operate that even unskilled women workers can
be taught quickly to use it and obtain uniform high
speed production.

The unique "Diamond Grip” design affords full pro-
tection for both the wire and insulation, and visual
inspection of every finished connection. Here is a
terminal and installation tool that give corrosion-
resisting connections which meet the most strenuocus
service requirements.

THE AMP ““HAND BIE” TOOL

1. The too! is seM gauging—it Is impossible to d 9
the insulation by squeezing the handles too tighHy.

2, The insertion gauge automatically positions the terminal—
making for production-line assembly speed.

3. Insulation crimping faws are easily -adjusted fo accom-
modate various insulation diameters.

4. 15 ¢o 1 leverage ratic makes for low hand-crimping
pressure by aoperatfor.

5. Army and Navy wire sizes clearly marked on teol.

&. Tool is easily made left or right handed.

AIRCRAFT-MARINE PRODUCTS, INC.
Dept. R. 286 N.BROAD ST., ELIZABETH, N. J,
"Precision Engineering Applied fo the End of o Wire”

AMP M INSULATION
: ;ﬂ”‘”"d UPPORT TERMINAL
NEW “HAND DIE” CRIMPING TOOL

% _ ]
i

Conservation of Critical Material

As the supply of critical material becomes more
acute, directives have been forwarded to the Service
Command Signal Officers making it mandatory that
telephone allotments for all new military establish-
ments are to be reduced approximately 25 percent.
This directive will also apply to existing camps and
posts which will result in the removal of certain
equipment for use at new military establishments.
Pertaining to ground forces, the major reduction in
telephones will be accomplished by allotting tele-
phones down to and including battalions, except where
companies are functioning as a separate unit, and
similarly the same procedure will apply to Army Air
Force Units as applicable.

Heretofore, priority applications (Forms PD1A and
PD200) pertaining to the procurement of material
and equipment for telephone systems to be installed
at military establishments have been required by the
War Production Board from only independent tele-
phone companies. As the Western Electric Co. is the
manufacturing agency for the Bell System Com-
panies, it has furnished telephone materials and
equipment to the Bell Companies from its monthly
allotmenits of critical materials. . Hence, the Bell Sys-
tem Companies have not been required to make pri-
ority applications.

BEffective as of August 1, 1942, all commercial tele-
phone companies are required to submit priority ap-
plications. In order to expedite procurement, one
copy of Forms PD1A and PD200 must be forwarded to
the Service Command Signal Officer by the commer-
cial telephone company involved. The Service Com-
mand Signal Officer will prepare a letter transmitting
the application to the Chief Signal Officer for final re-
view and approval. This letter will include a cer-
tificate as to the military necessity of all component
parts of the telephone system involved and an expla-
nation of the reduction of telephone equipment to that
necessary to meet the absolute minimum require-
ments.

In order to simplify the furnishing of radio station
equipment for Task Forces, arrangements are being
made to supply miscellaneous material required in
these installations in the form of kits. One kit which
is being assembled will cover all the material re-
quired for the construction of rhombic antennae. An-
other kit will include all basic tools together with a
small amount of bolts, nuts and screws required at
the smaller station installations. This kit will be
known as Tool Equipment TE-87. A third kit will be
known as Tool Equipment TE-88, and will include a
more elaborate lay-out of tools required at the main
radio stations. This kit will include such items as:
chain hoist, electric drills, and the more special tools
needed for complete overhaul of radio transmitters,
power units, and radio receivers.

Your opportunity to learn!
Join the U. S. Army
Signal Corps!

RADIO NEWS
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COMMUNICATIONS

. . . directing arm of combat

“Get the message through!” That's the
traditioc of the men who wear chis insig-
nia.Of the 18,000 Bell System people now
in the armed forces, nearly 4,500 are with
the Signal Corps. Young men can serve
their country and obtsin specialized train-
ing in communications in this great branch
of the Army.

ent goes to every battle front

Army planes fly and fight with

Western Electric radio command A major source for this specialized
sets, which keep the Dlanes of @
squadron in contact with each

otherand with the ground forces.  €quipment is Western Electric—for 6O

Wherever American soldiers Sight

in tanks, they get their orders over ~ ;
Western Electric radio sets—vital =i
in coordinating today’s mechan- g,
ized warfare,

years manufacturer for the Bell System

—one industry with over 70,000

Observers repors front-line action to skilled men and women dedicated to

Army commanders over Western

! Electric field telephones, field wive, erep ‘em in cont. act”’
W field switchboards,

Western Eleclric g

ARSENAL OF COMMUNICATIONS
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(Continued from page 216)
ing photographic developing and print-
ing facilities for publicity, produced
under the supervision of the command-
ing officer of the post.

The custodial responsibilities of the
Signal Corps’ photographic division are
centered in the still pictures distribu-
tion branch, which has charge of the
celebrated pictorial files of the Signal
Corps, containing thousands of historic
photographs of the Civil War—the fa-
mous Brady collection—and of subse-
quent military activities of the United
States Army. Some 156,000 negatives
are on file, and about 35,000 are cur-
rent. To this great collection, the nega-
tives being made by Signal Corps'
photographers wherever America’s

armies are at work today will ulti-
mately be added.

Close co-operation with the United
Nations Film Committee, especially
with the British photographic services,
‘has resulted in the addition of a great
many foreign training films to the Sig-
nal Corps' stocks. In return, American
films are being made available to oth-
ers of the United Nations, sound tracks
in the appropriate languages being
added when necessary.

Through the Army Pictorial Service
the Signal Corps thus serves as a
teacher, a historian, and an ambassa-
dor for the Army. This survey may
have suggested the broad scope of its
activities, and we may expect tc see
them grow still greater as the demands

of warfare require. Throughout, how-
ever, it is assured that the photo-
graphic workers of the Corps can be
counted on to do their full part in the
task of getting the message through,
whether that message be instructions
to a new recruit or the vivid record of
herocic action on the battlefield.

Army Signal Service
(Continued from page 122)

kinds of weather could this be accom-
plished.

Because of a threat on the rear
area, Lake Charles, it became neces-
sary during the maneuvers to shift

7

tions

The intricate maze of modern radio equipment needs frequent
servicing . . . and good tools to speed the work. Spintite, the wrench that
works like a screw driver is on the job from assembly lines to air bases .. . on

ship and ashore.

Originally developed by Stevens Walden, Spintite features drilled shank, non-
slip handle, precision machining . . . a tool to do a better job. .

To speed your production or to facilitate servicing, we offer these wrenches

produced by a plant with over 36 years experience in

building good tools.

Send for catalog showing complete range.

220

151 Set at left, is popular for quick repairs. Chuck type
handle, 7 Spintites with sockets ranging from 3/16" fo
1/2”, Reomawl, three screw drivers in various sizes. All
in compact leotheretie roll.

www.americanradiohistorv.com

the entire rear area to the west. The
magnitude of such an undertaking is
very difficult to realize. It meant the
moving of all large repair depots,
repair facilities, and many troops
a distance of approximately sixty
miles. At the same time it was neces-
sary to maintain communications. The
entire move was made with a mini-
mum of confusion, and communica-
tions at no time were seriously dis-
rupted.

To show how commercial communi-
cations were used to the utmost, it
might be well to cite an instance
which occurred on the last day of the
maneuvers. Troops of the Third Army
had been quite successful in pushing
back the troops of the Second Army.
As Third Army troops progressed far-
ther north, existing wire facilities be-
came scarcer, and there was not suffi-
cient time to install new facilities. One
corps was in a particularly difficult
position where it was practically im-
possible to furnish communication.
Along the route being followed by this
corps was one telephone line, a party
wire having many rural subscribers.
When the need for this circuit was
explained to the telephone company,
they agreed that they would turn their
complete resources over to the Army.
Their readiness to help is a good ex-
ample of cooperation. Fortunately, the
maneuvers ended before it was neces-
sary to utilize this line.

From these highlights of how the
Signal Corps gets the message through
during a great series of maneuvers in-
volving the activities of hundreds of
thousands of men, a reasonably com-
prehensive picture of the task of es-
tablishing Army signal service in the
field can be secured. The utilization
of all possible means of doing the
work, the co-ordination of men,
machines, and words, and the determi-
nation to see that the message gets
through—all find in maneuvers an ex-
pression anticipating that which war
itself demands.

e 0 e s

The Signal Corps
Needs Men.
Join Now!

RADPIO NEWS
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Signal Corps radio operators study code
at Electronic Radio-Television school.

November.

1942

They know how to use their equipment
—and how to build it.

—

Al

TO the voice and the ears of a fighting army, our con-
gratulations. From the command to the personnel,
the United States Army Signal Corps is today a smooth
functioning organization . . . trained, equippec for Vic-
tory.

That we have been able to help is an honor. For years
we trained civilians for radio work. Today, in addition,
we're helping train the Signal Corps. We're proud of our
job . . . and we'll be prouder still when thei- training
turns to peacetime occupation. For wars do not last for-
ever. Radio will.

ELECTRONIC

Radio Television Inst.
2055 HARNEY STREET OMAHA, NEBR.
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Forecast by Billy
Mitehell

Training & Operations Group
Training Division.
May 6th, 1920.

Memorandum for the Executive.

1. Due to a shortage of personnel
and to the uncertainty of wireless tele-
phony and telegraphy, radio develop-
ment has, I believe, been hesitating
and uncertain during the past eight
months. Accordingly, with a view to
quickening the development of this all-
important branch of the Air Service,
I am submitting a policy for approval
based upon the requirements of this
group, and recommend that those re-
sponsible for the procurement, instal-
lation and functioning of this policy
be urged to approximate the ideal laid
down at the earliest possible moment.
Our responsibilities in this respect and
those of the Signal Corps are fully
appreciated, but it is felt that a clear
enunciation of our wishes in this mat-
ter will more quickly produce the de-
sired results and bring us abreast of
the latest development in radio the
world over.

Rapro PoLicy

2. The Director of Air Service an-
pounces that for the best functioning
of airplanes, he requires the follow-
ing of radio in order of importance
and wishes it developed, put into pro-
duction, installed in the Air Service

and operated at the very earliest mo-
ment consistent with appropriations
and the development of the science.

{(a) The installation at all strategi-
cal points in the United States of
ground stations on permanent air-
dromes, capable of talking by tele-
phone to planes not less than 200 miles
distant, and by radio, Morse Code, not
less than 400 miles distant, the prime
function of this outfit to be direction
finding and the secondary actual com-
munication for the purpose of ascer-
taining weather conditions and other
information.

(b) The installation and operation
in as many planes as practicable of a
receiving instrument capable of being
used with any ground station, includ-
ing that mentioned in paragraph (a),
this instrument to be of the smallest
weight possible consistent with re-
liability and simplicity.

(¢) The installation and operation
in all multi-engine planes, four per
squadron two-seater planes, and three
per squadron single-seater planes, a
light sending telephone set.with radius
of not less than three miles telephone,
and six miles radio, Morse code.

(d) Installation and operation of a
localizer for use on planes to effect
safe landing upon arriving at an air-
drome in a fog.

(e) The installation of a combined
receiving apparatus and Morse ground
sets at (a) all Air Service activities,
(b) all municipal landing fields.

(fy The installation and operation
of a sending apparatus for all mu-
nicipal landing fields, with radius of
action, telephone 50 miles and radio,
Morse code, 100 miles.

(g) Development of a portable
sending instrument from troops on
the ground to airplanes in the air,
combined telephone and radio Morse,
radius of action telephone 3 miles in
all directions, radio, Morse, 6 miles in
all directions.

(h) The installation and operation
of antenna for airplanes, internally
fixed in the wings.

(i) The installation and operation
of radio equipment for the control of
other airplanes in flight, both from
the ground and the air, irrespective
of the presence of the pilot in the
plane controlled.

(j} Transmission of power by radio.

WiLLiaM MITCHELL,

Brigadier General, U.S.A.

Chief, Training and Opera-
tions Group.

It is interesting to note the accuracy
in forecasting by Gen. Wm. Mitchell.
All of the items, with the exception of
“¢j)” have since become a reality.—
EDITOR.

This letter was found re-
cently in the files of the
late Aviation Authority.

222

RADIO RECEIVERS ¢ TRANSMITTERS o

NESN@“E\Y MANU'FACTURING CbMPANY INC.

SIGNAL GENERATORS » AUDIO OSCII.I.ATORS o TEST EQUIPMENT
EI.ECTRONIC DEVICE
Licensad by ® RCA * HAZELTIUINE. AR7\)

PR S

7 /\7@, 4

305 EAST 63rd STREET
NEW YORK CITY, N. Y,
Telephone: REgent 7-3090

RADIO NEWS



www.americanradiohistory.com
www.americanradiohistory.com

’ ’

.

NOT AN ADVERTISEMENT

7//7 . o A TRIBUTE

to the U. S. Signal Corps in appreciation of its interest in

the Radio Industry. We pride ourselves on being in a
position to fully cooperate with this efficient organiza-
tion. Our wholehearted efforts are enlisted in the man-
ufacture of equipment essential to the prosecution of the

war and the advancement of signal operations.

WELLS-GARDNER & CO.
CHICAGO ¢ |LLINGOIS
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Opportunity

(Continued from page 133)

he get it free, while he is learning,
but he is also actually paid a salary
as a civil service employee provided
he enrolls for a full-time course. And
after he graduates, he gets a job and
a raise in pay. And that job is vital to
the winning of the war. -

How long does the course take?

Well, the full course takes from
three to nine months, depending on
the previous training of the student.
There are a lot of folks who can com-
plete it in three months. There should
be a large numper of applicants who

have had some of the preliminary
technical education so that they can
immediately be put in the more ad-
vanced classes.

Others need not take the advanced
courses, because many men are re-
quired for radio maintenance work on
the less complicated sets. They will
take only the courses which will fit
them for the work they are to do and
thus they will get on the job much
more quickly than those who need the
full course. And when they start on
full-time productive work they get pay
prescribed by the Civil Service Com-
mission.

And there is another beautiful thing
about this whole proposition. There
are a lot of folks with minor physical

.. 4 . e i
T e

REGAL AMP
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G. CORP. ¢
MEW YORK, M. Y. |
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defects who want to do something to
help win the war. Many of them would
like to fight—but they are handicapped
and can’t enter the armed forces. Here
is their opportunity. For they can put
a nail in Hitler’s coffin, which will be
just as effective as a bullet in a Nazi
—by fixing a radio so it will safely
take a bomber on its mission to destroy
Berlin.

A man does not have to be physically
perfect to repair a radio or to do even
more advanced technical work. All
that is necessary is that he be able
to work regularly at what he would
learn in one of these schools, and not
be a hazard to himself or his fellow
workers.

All students will be placed in the
specific course in these schools where
their previous training permits them
to take up training.

Many of the men who are physically
able will be offered an opportunity to
enlist and enter Military service when
they finish their education. Some will
have the opportunity to enter Officers’
Training School and train for a com-
mission. And those who are not able
to pass the physical requirements or
who are over age or for other reasons
‘cannot get into the Armed services,
will still have their place in the sun.
For they can slap a Jap—by keeping
tanks operating, keeping planes in the
air, protecting our shore lines, han-
dling messages for the Armed Forces
—dozens of services just as important
to the winning of the war as donning
a uniform.

Where shall I work after I satisfac-
torily complete my course?

The Signal Corps has nearly a hun-
dred maintenance depots in every part
of the country. As a civilian you will
probably be assigned to one of these,

If you go into the Military service,
you may get to Europe, Asia, Aus-
tralia—who can tell! Wherever Amer-
ican troops are—there is the Signal
Corps.

Again, this is one of the greatest
educational opportunities ever offered.
Any office of the United States Em-
ployment Service, any recruiting office
of the Army, any office of the United
States Civil Service, almost any school
superintendent, or principal or teach-
er, can tell you where to go to get
full information.

This sounds like an advertisement,
doesn’t it? It is. But it isn’t trying
to sell a thing but Vicrory. It is an
advertisement to get people to help
protect our own shores, to get people
to help win the war by taking respon-
sible parts in the Signal Corps’ opera-
tion of that great art of communica-
tions without which our armies would
cease to function.

Enlist in the

U. S. Army
Signal Corps.

RADIO NEWS
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CONTINENTAL RADIO
& TELEVISION CORPORATION

3800 West Cortiand Street
CHICAGO, U.S.A.

In peace times, one of the world’s largest manufacturers of civilian

radios . . . today, the complete facilities of our two large modern
plants . . . under the supervision of a competent designing and
engineering staff . . . is engaged exclusively in the production of

Radio Communications Equipment for our Armed Services.

MANUFACTURERS OF

RADIOS

AMERICA’'S SMART SET
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New Signal Corps
(Continued from page 47)

which underlies all Signal Corps’ ac-
tivity derives not only from the rapid-
ity of progress in the art of commu-
nication, but also from the unique
position the Signal Corps occupies in
relation to the other arms and serv-
ices. It is in constant contact with the
latest developments and techniques of
long - range bombing, dive - bombing,
aircraft pursuit, anti-aircraft fire, tank
warfare, commando methods, and all
the other ways in which our forces are
preparing to strike. The new rifle for
the infantry, improved vehicular
equipment for the Armored Force, and

recently created devices for the cav-
alry, all are studied by the Signal
Corps.

As advances are made in the ma-
tériel and methods of the other arms
and services, there must be simul-
taneous advancement in the signal
equipment and methods that control
their use. The Signal Corps, there-
fore, could not stand still even if it
should want to. It must constantly
seek and devise, as part of its normal
routine, new instruments and prac-
tices to make the Army a more power-
ful striking force.

Each arm and service, of course, has
its separate mission, and its interest
in and need for communication varies
according to its specific task. How-

ko,
HERE’'S THE ANSWER

7O ALMOST ANY CONDENSER REPLACEMENT PROBLEM

Replacements of dry or wet electrolytic condensers, low
voltage or high voltage, single units or dual or triple
combinations—Sprague Atom Midget Drys and Type EL
Prong-Base Drys handle them all. They take up less space,

they cost less,
they’'re not substitutes.

that they replace.

North Adams.,

~ SPRA

ATOM MIDGET
PRY ELECTROLYTICS

226

and they’re easy to mount. What's more
They're better and more depend-
able than the old-style large condensers of equal rating
Your Sprague jobber has them—and
youw'll find they give you just what you need for 90% or
more of the electrolytic replace-
ments you are called upon to make.

SPRAGUE PRODUCTS CO.
Mass.

Use fanous Sprague
TC Tubulars for
every by-pass con-
denser need."Not a
[ailure in a million.”

GUE

TYPE EL PRONG BASE
DRY ELECTROLYTICS
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ever, all communications of every arm
and service must be integrated into a
unified whole, for no one arm or serv-
ice can operate effectively all alon..

The planes in the air and the tanks
on the ground must work together
with the same fine coordination as the
right and left hands of an expert
boxer. It is a Signal Corps’ function
to insure such integration to the max-
imum possible extent, so that each ele-
ment of the Army can communicate
simply, clearly, quickly, both within
itself and with all other elements.

To defeat the Axis we must not only
outman, outgun, outfly it; we must
also out-signal it. The Signal Corps
is fully aware of that responsibility.
That is why it has secured the assist-
ance of the country's outstanding
genius in research, development, and
manufacturing; why it has established
such tremendous schools to train men
in the advanced phases of electronics
as well as the more conventional fields;
and why its vast laboratories, in close
collaboration with civilian laborato-
ries, are daily conquering heretofore
insurmountable technical obstacles.

The work that the Signal Corps is
doing today, although focused. exelu-
sively on the winning of this war, will
have a profound effect on the lives of
all of us when peace comes and the
dramatic technical strides that have
been made can be revealed and dedi-
cated to the cause of lasting peace.

The war began in the Age of Elec-
tricity. It will end, even if it should

.end tomorrow, in the Age of Elec-
tronics. From the laboratories of the
Signal Corps will pour, already fully
tested, innumerable new technical
principles, many of them so radical as
to confound the imagination. They
will be merely waiting to be applied
directly and on a huge scale, to the
peace-time phases of existence. They
will not have long to wait, for among
the men the Signal Corps has trained
will inevitably be found the key per-
sonnel that will apply them in the field
of commercial enterprise, and in the
achievement of a fuller, freer life.

s e ¢ ¢

“WHERE
ShiLL
HD
COURAGE

count”

U. 5. Army
Signal Corps
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“Position X evacuated!,
ThAINED MEN

/"B
advance How! =

GET READY FOR YOUR OPPORTUNITY. . . . It’s HERE!
Radio technicians are needed everywhere; afield in action,
and at home in industry! Trained men are nee: n the Armmy,
Navy and Air and Signal Corps, Government Defense =ervice Civilian
fields. Now, in answer to repeated demands for Traine ¢

National Schools has extended ita famous Shop Method !

right at home. You can quickly prepare to be of greatest servic« r Country and
oursel! Yes, right at home, in your apare time. National's tim ed plun it Home

ning will’ deﬂnlte]y establish you, in a short tlme, 80 you
{his fascinating field. Furthermore, you become uip; tor ¢ higg reer
in the years of reconstruction nner the war. Learn o In ali
by National's proven methods

QUALIFY FOR
THESE
TOP PAY JOBS

(Draft Age Men: TRAIN Before Entering Service)

NEEDS YOU IN MANY FIELDS

TESTED HOME TRAINING
BY PROVED SHOP-FIELD METHOD

Unlike any other course of Home Training, National Schools

Radio f;;:’g’ bring you a personalized, instructor-to-student series of assign-
Brood ments —
vl an_actual extension of the same study and training

;igu would receive if you attended the School in person. National's Victory
aining Plan speeds up your radio progress right from the start, yet omits
absolutely nothing vital to your preparation for entering Radio in any of its
branches. S8quarely behind your Home Training are the modern, completely-
8quipped tralning shops of National Schools where we develoP and prove every shop
method assignment sent to You. Every phase of yYour tralning 13 personally sipervised
by an established faculty of practical, experlenced In-

structors and engineers who have the knack of Impmlnﬁ

knowledge. ways and means of guiding you, so that witl
etgchl sl:fceedlnt lesson You become more and more en

uslastic.

FASCINATING WAY TO LEARN RADIO

You learn by the most practical shop-laboratory methods

—using the same instructions and technique as employed

in radio shopa, studios. production plants and U. 8. Go
services. Your training assignments grow more tmmlnntlni

Indust. Electronics
Studio Technician
U. S. Govr, Service
Re-Manufacture

NATIONAL GRADUATES WIN
GOOD POSITIONS

Thousands of graduates of Natlonai
Schools are employed throuihou:
America and |n many parts
World—--strong mumuninls of success-
tu) Training.

45 You progress, step by step. through fundamentals
HELPED IN radlo mnst.ructlun lnyou¥s operating routine, ete. Amazing
SERVICE acquire this usefu! workable \rafaing

AT HOME Qun.ly Ity for zood DAY job with assured success
not_only In war-time but later after the war ends when
Radio will eontinue its vast expansion.

SPECIAL FREE OFFER

Mall eolllipun on penny postal or in envelope and You will
recelve EE Complimentary Specimen n and Big
Opportunity Book.

NATIONAL scuom

HOME TRAINING HEADQUARTERS
Los Angeles

California
ESTABLISHED 19035

Since Jolning the
Atmy my work has
been both Theatre
and Sound work.
thanka to National
Training. Thia is
most interesting
wotk. Ra.d“llo tralning has helped me

a great d.
Pvt. F. M. Cary
Warren, Wyo.
WITH BIG FIlM

Am em ed at
L] Genersa E ectrie
| plant in Bridgeport

a8 inapector on o
for Army and Navy. [ owe a great deal
of my success to National Tralning.
Wish [ eould see your instructors and

tell them of my good luck Natlonsl
has brought to me
’-‘- Chas. Plunkett
s i

Danbury, Conn.

MEN WANTED
Ages 16-50
In Radio. age is
not a factor. Train-
Ing is the main re-

National Schools, Dept. 11-RN {Mail in envelope or
4000 So. Figueroa, Los Angeles, Calif. Posté on penny postal) ! '

quirement. Mail me FREE, without obligation, one Lesson and Opportunity |
Book, with full details about how | CAN become a RADIO Technician. |

More than 1

37,000 Graduates NAME AGE i

1

ADDRESS :

STATE :
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Are transtormers a part of your manufac-
turing problem? Then get in touch with
Acme Electric and free your mind and your
plant of transformer production worrigs.
We're transformer specialists. Thousands of
special.designs have been produced in Acme's
three plants for hundreds of transformer
users. We offer War Products Manufacturers
all faeilities and a complete organization to
produce quickly to high quality standards.
Your special transformers can probably be
produeed in jig-quick time by adapting and
utilizing tools and dies from the hundreds in
stock ready to work for yvou.

Audio transformers, Driver transformers, Interstage
transformers, Reactors, Input transtoermers. Power
transformers, Plate Supply transformers, Filament
and Rectifier transformers produced by Acme for
prime contractors.

Here's a
Design

Here’'s an Acme  air-
cooled design that can
be adapted to a wide
range of applications.
Mayvbe the special
characteristics of the
transformers you need
can utilize the tools
that build this design.

This Might Be What You Need

This compound-flled, i gh voitage secondary,
transformner 1s only one of a series of designs
orlginally built for Luminous Tube sign and Cold
Cathode lizchting applications. Do your needs
conipare with the serviceability of such applica-
tions? Write Acme today,

THE ACME ELECTRIC & MFG. CO.

31 WATER STREET CUBA, NEW YORK

Yanks Set Up Communications on Guadalcanal

Acme Photo
U. 8. Marines set up emergency outfits for contact with advancing patrol
forces and with ships of the fleet during early phase of offensive operations.

U. S. Amphibious Tanks land on Guadalcanal,
Solomon Islands

Aeme Photo
Here come the Marines! This amphibious tractor Iands on a beach in the
Solomon Islands. Signal Corps Equipment keeps them in radio contact.

RADIO NEWS
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Service and Equipment for

The Signal Corps

have helped to win this honor

for the men and women of

WITH a background of 50 years of
experience and over 12 years of con-
tinuous leadership in the radio industry,
the Philco laboratories and assembly lines
are now devoted 100% to research and
production for our armed forces.

A major portion of that work is for the
Signal Corps, much of it of a secret nature.
Laboratories are at work on vital war
assignments in the field of electronic re-
search. Production lines are engaged in
the manufacture of intricate communica-
tions equipment and precision radios for
tanks and airplanes. A training school,
planned and manned by Philco engineer-
ing and service personnel, is schooling
thousands of men in the operation and

maintenance of Signal Corps equipment.

In addition, Philco is producing artil-
lery fuzes, shells and electric storage bat-
teries for the Army, Navy and war produc-
tion plants. Thus its war production activ-
ities touch every branch of our armed
services, on land, at sea and in the air.

For this, the Army and the Navy have
seen fit to honor the men and women of
Philco with the new, joint Army-Navy
Production Award. The “E” flag flies
above the Philco plants at Philadelphia,
Pa., Sandusky, Ohio, and Trenton, N.J.
And every Philco employee is privileged
to wear the official Army-Navy “E” insig-
nia as a badge of honor and as an incentive
to all-out effort until Victory is won.

PHILCO CORPORATION

PHILADELPHIA, PA. SANDUSKY, OHIO

h
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Trawsmitting
Tube Test
Set

RECORDER ASSEMBLY
NO. 864
(Includes)

No. 880 Hepplewhite Cabinet.. . .$ 34.95

No. 365 Home Recording Chassis 29.95
No. 240 G. I. 2 Speed Recorder.. 24.95
No. 19 Crystal Microphone. . ... 2.50

Total ... ... ... ... ... ..... $ 9235
Special November Net Price. . $83.11

The job we are doing
is the one we're best fitted to do!

The engineering and production skills that before the
war created the outstanding, high quality Phil-
harmonic Phonograph-Radio, are today entirely de-
voted to our part in arming America for victory.

Today we are doing the job for which peacetime
skills prepared us perfectly—the precision manu-
facture of electronic equipment in both large and
small units for the use of our Army and Navy, and
some of the country’s largest industrial concerns

meeting their needs.

Equipment manufactured by us, to the most
exacting specifications, has included:

Crystal Test Oscillators

Multivibrators

Modulator-Amplifier Units
Special Resistance Capacity Os:

cillators

Amplitier Type Vacuum Tube

Voltmeters

Transmitting Tube Test Sets
Peak Emission Test Sets
Filament Current Grid Emission

and Mu Test Sets

Oscillation Seasoning Sets

lonization Gauge Amplitiers

Video Amplifiers

Regulated Power Supply Units

Power Amplifiers for Small Motor
Controls

Special Transmitters and Recelvers

Wide Range Cathode Ray
Oscilloscopes

We will be glad to discuss your requirements with you

PHILHARMONIC RADIO CORPORATION

218 William Street -

SAVE additional 10% on complete radio-phonograph combinations
or home recording

New York City

assemblies

PHONO ASSEMBLY
NO. 682
(Includes)

No. 860 Moderne Cabinet.......$ 19.95
No. 180 Super Record Changer.. 24.95
No. 320 Push-Pull Chassis. . .... 24.95

[ R < Yy Ty I $ 69.85
Special November Net Price. . $62.86

| e -
RECORDER ASSEMBLY
NO. 986
{Includes)
; No. 890 Georgian Cabinet ... . $ 49.95
. No. 285 Super Changer-liecorder 49.95
SPECIALS No. 366 Home Recording Chassis 32.95 SPECIALS
Multi-purpose aerial kits........$§ 1.49 No. 20 De Luxe Microphone ... 3.75 .4 Console radio cabinets....$ 9.97
3-tube phonograph amplifiers....  8.97 Tiotal. metbe: ans mx n s v s oo mns $136.60 Single Post record changer .. .. .. 12.45
New Products record changer .. .. 19.97  Special November Net Price. $122.94  Period combination radic cabinet 18.97
10-in. Permanent magnet speaker  5.97 (RADIO SERVICEMEN! Refer to circular $642) 5-in. oval dynamic speakers..... 99
(White Joday for Complete circular of Radio Component Parts
L] L
MUTUAL RADIO PRODUCTS COMPANY ¢ 1579 Milwaukee Avenue « Chicago, Ill.
_ J
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X

THE ALCO PLANT WAS ON THE FIRST LIST OF 43 AWARDS FOR
EXCELLENCE IN QUALITY AND QUANTITY OF WAR PRODUCTION

] AWARDED JULY 27, 1942 A\
R
SN
o M
'Y propuct)

X X X X ¥ ¥ ¥

N THE SHADOW of war-historic Lookout Mountain, within gun shot of America's bloodiest
battlefield at Chickamauga, on soil hallowed by the best blood of North and South — there
proudly flies the Army-Navy burgee. :

Nearly a hundred years ago in the Mexican War of 1846, when Tennessee exceeded its quota
by supplying 30,000 troops instead of 2,800, it earned, and has retained, its title as the
“Volunteer State.” Perhaps there is significance in the fact that this area was one of the
first in the land to receive an Army-Navy combination award for excellence in quality and
quantity of war production. A star is offered by the Army-Navy for every period of six
months in which the record of high production is maintained.

Our employees, whose achievements in the production of ALSIMAG steatite ceramic insulation
constitute the real glory of the award, wish to publicly record their determination to earn
a Service Star every 180 days. This is not at all for our aggrandizement, but as evidence
of a stern resolution: "“That our brave fighting forces on the water, on the land, in the air
or under the seas shall never suffer from the lack of what we can supply.” That shall be
our goal and our pledge. This is our slogan:

WHILE AMERICA IS AT WAR,
AMERICAN LAVA IS AT WORK

Excerpts from Acceptance of the joint Army-Navy Burgee by Paul ]. Kruesi, President

ﬂ.g ] @ AB AMERICAN LAVA CORPORATION

TRADKE MAGK MESINTARNKD U A rafewm? OFFICK cHATTﬂHODG‘Ar TEHHESSEE

November, 1942
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BRITISH OFFICERS INSPECT SIGNAL CORPS
INSTALLATIONS

Aecompany General Olmsiead Back
from England for American Tour

ECAUSE of the crucial importance

of coordinating the Signal systems

of the British and American Armed

Forces, the last month has witnessed

an important series of conferences and

visits by American and British Signal
officers.

Maj. Gen. Dawson Olmstead, Chief

Signal Officer of the United States

Army, initiated this latest series of
conferences with a visit to England.
On his return he was accompanied by
a delegation of British officers whom
he had invited to inspect Signal Corps
installations and factories manufac-
turing Signal Corps equipment in the
United States.

The visiting officers were Brigadier

' DYNAMOTORS.:EMGHEF

HORSEPOWER D. C. HOTORS

Equnpped staffed and trained for volume
production, Alliance facilities can and do meet
highly critical requirements. Your precision |

specifications for large runs on dynamotors L

and band switch motors are made to order for
Alliance production manufacturing.

Yesterday, the largest volume producer of
fractional horsepower phonomotors, Alliance

. your critical specifications.

today is tuned for volume production to meet

ALLIANCE MANUFACTURING COMPANY

ALLIANCE, OHIO

Plectipe Gone Sigpoitl
BUY WAR SAVINGS

BONDS AND STAMPS

WAR M EMO ® The aims behind the War Bond Payroll

Savings Plan are worth repeating over and over:

1. To help pay the stupendous production
costs of winning this war.

2. To siphon into production channels that
portion of America’s current income which
would otherwise flood the Nation with infla-
tionary cash.

3. To create individual backlogs of financial
security for use during the industrial readjust-
ment after the war.

4. To create a Nation-wide saving habit

which will serve the interests of both Capital
and Labor after the war.

Keep after that “10%, of gross payroll goal”!
Buy War Bonds to the limit yourself-——encourage
your employees to do likewise!

R. F. H. Nal@er, O. B. E. Deputy Di-
rector of Signals at the British War
Office; Capt. F. J. Wylie, Deputy Di-
rector of the Signals, British Admiral-
ty, and Air Commodore O. G. W. G.
Lywood, C. B. E, O. B. E,, Director
of Signals, British Air Ministry. They
were accompanied by Col. W. D. J.
Harries, British Army, Group Captain
A. F. Lang, Royal Air Force, Capt.
R. M. Dick, Royal Navy, and Squad-
ron Leader F. Williams, Royal Air
Force.

In their only interview for the bene-
fit of the American press, the British
officers stressed the importance of
what- they called the “radio war.”
They warned that German Signal
equipment was ‘“‘good” and that it was
being produced in large quantities, but
they added: ‘“We believe we are one
step ahead, -and we hope to stay one
step ahead.”

The British officers, while stressing
the importance of superior equipment
such as has been turned out of Amer-
ican assembly lines, also emphasized
the importance of the organization
which uses that equipment.

“It isn't enough,” Commodoré Ly-
wood said, speaking for the group, “to
have equipment. One must have a
highly trained organization. We hope
we may be of assistance to your forces
in this respect, since we have. been at
it longer. We want to learn all we
can about American Signal organiza-
tion and methods, in order that we
may cooperate fully in developing
complete collaboration between our
two countries.”

In addition to holding conferences
on the standardization and coordina-
tion of communications procedure and
equipment, the' British officers in-
spected the United States Naval Acad-
emy and the United States Military
Academy. They visited Signal Corps
installations® and factories at Balti-
more, Philadelphia, Boston, New York
City, Schenectady, Detroit, Wright
Field, Fort Monmouth, Mitchel Field
and Kearney.

EDITORIAL NOTE!

The letter appearing on page
222 was prepared by Lt. Col.
Harold E. Hartney in 1920 and
sent to Col. Pearson for ap-
proval. Col. Hartney is now
Washington representative for

RADIO NEWS.
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the air.

PANSSING A TRIBUTE ALONG

IN GRATEFUL ACKNOWLEDGMENT of the honor bestowed upon our organ-
ization . . . we take this opportunity te pay a‘well-earned tribute to the United States
Signal Corps . . . the eyes and ears of our Armed Forces . .. on land . . . on sea and in

Upon the shoulders of these highly trained men rests the responsibility for vital com-

munications . . . responsibility for successful coordination between highly specialized task
forces . . . and the achievement of lightning attack.

ITH this highest of honors as a

powerful incentive . . . the men and

women of this organization in full
appreciation of their grave responsibil-
ities . . . will continue to apply their
energies in steadily increasing measure
to our great task.

The same high quality standards shall
be maintained in the production of pre-
cision Electronic and Communications
equipment for the Signal Corps . . .
standards held in high esteem by the
U. 8. Signal Corps for 15 years . . .
craftsmanship and dependability that
has won equal recognition for our peace-
time products.
fications. sro e Tollowinw s Remote contier tualnge Uste, Thon
lings, impact switches. microphones. switch boxes, interphone

control units, jack boxes, flame-proof keys. jacks. plugs. sockets
and components for pilot training equipment. ’

Teuto Rash Buy. U. & Pt S,

FEDERAL MRNUFACTURING & ENGINEERING CORP. - BROOKLYD - .Y,

November., 1942

We, who supply the instruments for
the Signal Corps take pleasure in passing
along the tribute we have received, to the
men who will use these instruments
expertly.
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Copy of letter received recently by the Chief Signal Officer from the British Alr Commission.

ROYAL AIR FORCE DELEGATION

(British Air Commission)

August 3, 1942.
Maj. Gen. Dawson Olmstead,
Chief Signal Officer, Washington, D. C.

Dear General Olmstead:

I would like to thank you on behalf of myself and my fellow Directors of
Signals, Brigadier Nalder and Captain Wylie, R. N., and the other members of the
British party for the wonderful and, I believe, unique tour which we have just
completed. We were fortunate .indeed in having General Colton guide us and we are
deeply appreciative of your kindness in this respect and trust that it has not too
greatly interfered with the numerous activities of his high office. We should be
most grateful if you could convey to him our appreciation of the splendid way he
guided our tour and the very great additional value which we thereby gained.

We are also greatly indebted to the officers of your staff who at such short
notice planned this magnificent tour and we should be most grateful if you would
also convey to them our thanks.

All that we saw and learned on our various visits of inspection gave us a
fuller understanding of both your problems and our own and, I assure you, will
further assist in establishing closer collaboration between the Signal Services
of our two countries, which we all agree is so essential to the successful
prosecution of the war and which has been so well emphasized by you.

' We would be glad if our thanks could also be passed to the other officers
who looked after us all so well during the tour, namely, Maj. P. Ketterer, Lt.
Comdr. E. B. Patterson, Capt. J. McCaw, Lt. A. K. McCleery and Mr. Frank-Grubbs,
the secretary.

Please accept our warmest appreciation.

Yours sincerely,
(Signed) 0. G. LYWOOD, Air Commodore,_
Director of Signals, Air Ministry, London.

RACON Speakers, aboard U. §. Navy, Coast
Guard. Maritime Commission Ships and Army
Transports—in the f{rigid arctic and humid
tropics—are efficlently doing their bit. RACON
Products are playing a vital role in the Ailr
Corps. on batile planes and blimps and at
training camps. RACONS are used in Ship-

RE-ENTRANT
TRUMPETS

MULTI-UNIT AEROPLANE HORNS

For SUPER-POWER highly efficient sound
projectlon,  Developed for Instailations
where space is limited and welght factor
smail. STORMPROOF—guaranteed weath-
erproof even If completely lmmersed in
water. Indoor and outdoor types 42” and
54” long are demountabte, have heavy cast
aluminuin throat sections and suspension
rings. Indoor types take 2 or 4 units, out-
door types 4 or 9 heavy units. Up to 3
mile ground projection capacity.

RACON P. M.
HORN UNITS

P.M. HORN UNITS, operating capacity
12-15 watts, peak 23 watts. Other P.M.
units avallable, from ‘*Baby’’ of 5 watts to
“Bull” with an operating capacity of 50
watts. Efficiency of highest order obtain-
abte because the filnest magnetic material
and steel is used.

RE-ENTRANT TRUMI'ETS, compact, of
the double re-entrant type. Occupies small
space but has long horn that delivers
highly concentrated sound of greatest effi-
ciency over long distances. Made of
RACON Acoustic Material preveniing reso-
nant effects, Avallable in 6, 4%, 314 and
3 foot air-column sizes.

MARINE HORN SPEAKERS

MARINE HORN SPEAKERS, re-entrant
type, for Marine and general P-A applica-
tions. May be used as loudspeaker or as
microphone. Approved by Bur. of Marine
Inspection & Navigation, Dep’t of Commer.
All sizes available, 5 to 50 watts.

yards., submarine and desiroyer bases—in
Ordnance and indusirial war-plants, Where
sound distribution helps speed up preduction.
and where lives depend upon Public Address
Systems to carry orders clearly over the noise
of battle or din of production lines. RACONS
are the very finest available. are used for
this important work. deliver more sound energy
per watt inpul.

RACON is the world’s largest manufaciurer of
all types of loud speakers, air-column homs
and driving units. It is the only complete and
matched line. There is a RACON for every
conceivable purpose. Every RACON unit is
tested before delivery. Built into each RACON
are exclusive patented features such as
Weatherproof, Stormproof and Acoustic Ma-
terial,. RACONS are not affected by hard use,
climatic conditions such as heat or cold. arid-
ness or humidity.

When planning your next sound installation,
specify RACONS. [liustrated here are just a
few different types.

RACON ELECTRIC CO. 52 EAST 13th ST. NEW YORK, N. Y.
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Modern warfare depends on rapid movement ond leam
work hmed to the split second—on the grour;d—m the
air—by duy or night—in all weather. |

To achieve this radio communicaiions'; have become

indispensable.

RADIO RECEPTOR¥salutes the SI!AL CORPS on its
splendid contnbuhoﬁ ’ph of our army and
the inevitable victory ED NATIONS.

RADIO RECEPTOR COMPANY, INC.
Established 1922

Manufacturers of

Radio Air Navigation and Communications Equipment

251 Weést 19th Street
New York, N. Y. |
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MAXIMUM  TESTIYE RANGE

WITH R.C.P.'s

NEW ELECTRONIC A 0— 6 C.
VACUUM TUBE VOLTMETER
OHMMETER ano

CAPACITYMETER

The new Radio City Product’s Electronic Multitester Model
662 combines sensitivity with maximum utility and flex-
ibility. Simple to read—simple to use, this instrument is
suitable for either production line or accurate labora-
tory test purposes; in extensive use by U.S. Signal Corps.

e Here are a few of the outstanding features of this unusual instrument:
A genuine vacuum tube voltmeter on A.C. VACUUM TUBE OHMMETER-DIRECT READING.

¢ A.C. Voltmeter measures signal and output
voltages ® Comprehensive capacity meter reads
directly in microfarads—40,000,000 to 1 ratio
¢ No danger of shock on low capacity meas-
urements—no test leads to short—no resetting
when changing ranges ¢ Meter cannot be dam-
aged by checking live resistors or by using a
low range scale on high voltages * Voltmeter
readings taken without affecting constants of
circuit being checked ¢ Matched pair multiplier
resistors 1% accurate ¢ Regulator tube and
associated circuits control line voltage fluctua-

tions ® 2% accurate 412" microammeter.

minus 10 to 55. Meter 2% accurate.

RANGES:

D. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Sensitivity: Input Resistance — 160 megohms
(high ranges); 16 megohms (low ranges).
Range: 0-6-30-150-600-1,500-6,000 volts.

A. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Input capacity only .00005 mfd. Input resist-
ance 160 megohms (high) and 16 megohms,
(low).

Range: 0-3-6-30-150:600-1,500 -6,000 volts.

+ OHM - MILLIAMMETER—MODEL 423

Meter sensitivity 2,600 ohms per volt. 5
D.C. ranges 0-1,000 volts. 4 A.C. ranges
0-1,000 volts. 4 D.C. ma. ranges 0-1,000.
4 ohmmeter ranges 0-10 megs. db. range

$25.95

In portable case, complete. . .. .. ..

RADIO CITV PRODUCTS COLINC.

127 WEST 26 STREET -

From the lowest scale division .1 ohm to 1,000°
megohms.

Range: 0-1,000-10,000-100,000-1 megohm -10
megohms-100 megohms-1.000 megohms,
VACUUM TUBE CAPACITY METER-DIRECT READING.
Accurate measurements from .0000 5 t0 2,000 mfd.
Range: 0-.001-,01-.1-1.-10-100-2,000 mid.

L]

Supplied in rugged, welded, crystal!me ﬁi’ fin-

ish steel case. Size: 9% x9%
Complete ready to operate............
Model 662 V-7 with 84" meter........ $61, 50

Other instruments in the complete line
of R.C.P. elextronic and electrical test
- instruments_described in catalog No. 126.

If you have an unusual problem calling
for either laboratory or production line
test instruments, our engineers will be
glad to cooperate in finding the most
efficient and economical solution.

NEW YORK CITY

‘ MANUFACTURERS OF QUALITY — ELECTRONIC LIMIT BRIDGES —YACUUM TUBE YOLTMETERS — VOLT - OHM - MILLIAMMETERS
SIGNAL GENERATORS — ANALYZER UNITS —TUBE TESTERS — MULTITESTERS — APPLIANCE TESTERS.
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- This praetical book is designed for the radio serviceman, engineer,
amateur or experimenter. It gives both radio theory and practice—
presenting the latest technical information in simple terms that you
can easily apply to everyday problems. Note the table of contents below—

TABLE OF CONTENTS

&, LOUD SPEAKERS AND THEIR USE

ritteri by outstanding experts in the design and application of
loud speakers. Covers tEe acoustical properties of various designs.
Tells in detail how loud speakers may
for greatest economy andp
- - « mever before published.

e selected and installed
best performance. New information

2. SUPERHETERODYNE FIRST DETECTORS AND OSCILLATORS

he heart of a superheterodyne is its first detector. Many re.
ceiver problems involve more than just voltmeter readings. This
chapter makes servicing easier by presenting the basic principles
governing first detectors and oscillators. It covers aly modern
conversion gystems.

3. HALF-WAVE AND VOLTAGE DOUBLER POWER SUPPLIES
Explaining the power sulPKIy design in AC-DC and series heater
type receivers and amplifiers. Contains facts with which every
serviceman should be familiar. Explains the “mystery” break-
downs encountered in actual practice.

4. VIBRATORS AND VIBRATOR POWER SUPPLIES

omplete, up-to-date information on the operating conditions
and application of both vibrators and vibrator power supplies.
Important facts about their design, and the requirements for
satisfactory performance of vibrator-operated equipment.

5. PHONO-RADIO SERVICE DATA
Understanding of the mechanical and electrical principles in-
volved makes servicing - easier, quicker and more rofitable.
This chapter “tells all” ... and has been called priceless by
servicemen who have previewed it.

6. AUTOMATIC TUNING
In this section is a full description of the various systems of
automatic tuning ... how they work and how to adjust them.

very serviceman will profit from the information given here,

since he’ll use it constantly,

7. FREQUENCY MODULATION

Clear, concise, easy to read, this chapter provides a simple
explanation of the design principles and operating conditions
involved in FM circuits. It provides a solid foundation of knowl-
edge for servicemen, radio engineers, amateurs and experimenters
- . . anyone concerned with the practical applications of FM.

8. TELEVISION

This section provides the basic information needed to prepare for
successful work in the television boom that is sure to follow the
war. Understanding television now will pay dividends later.

9. CAPACITORS

Wartime servicing depends on making the best use of available
components. This article shows how to install condensers for
specific applications, without being dependent on duplicate rc-
pYaeements. Reading this article will help you make repairs
promptly and assure your customers of satis actory service,

10. PRACTICAL RADIO NOISE SUPPRESSION

You can easily become an expert on radio noise by applying the
information provided in this chapter. New, down -to-earth, field-
proven methods of solving practically any noise problem, . . . How
and where to use noise filters and much other d};ta. Interestingly
written, easy to understand.

11. VACUUM TUBE VOLTMETERS

This measuring device is proving increasingly useful in both radio
work and industrial electronics. Here’s a u{l explanation of how
commercial vacuum tube voltmeters operate.

12. USEFUL SERVICING INFORMATION

All the general references a serviceman needs . . . tables, coding
data, standards, design charts, etc. Fveryone interested in radio
will have frequent occasion to use this section.

13. RECEIVING TUBE CHARACTERISTICS

Complete tables covering all American tube types. Arranged in
convenient form to save you time.

392 pages, 814 x 11 inches, with valuable information much of which has

MALLORY |

APPROVED
FRECISION PRODUCTS

P. R. MALLORY & CO., INC. - INDIANAPOLIS, INDIANA  Cable Address, PELMALLO
237

November, 1942

never hefore been available. Profusely and accurately illustrated. The
New MYE TECHNICAL MANUAL is durably bound in hard cloth covers
with permanent sewed binding. Go to your nearest Mallory Distributor
and buy this de luxe edition at the net price to radio servicemen—%2.00,
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Chicago School

Trains Radiomen
NITED STATES SIGNAL CORPS
radio and electronics engineers,
operators and technicians by the
thousands are now trained annually
for the duration at Illinois Institute
of Technology in Chicago.

The program, which features the
most complete electronics work being
given anywhere in the Sixth Service
Command — including ultra-high fre-
quency or micro-wave techniques—is
rapidly reaching full operation.

Already students in all the various
levels of radio study at the Chicago
school are figured in terms of four
digits. When the program reaches top
capacity, the continuous enrollment
will be in the thousands, more than
double the present figures.

The phenomenal growth of this
technical training program is espe-
cially significant in view of the fact
that it is a new type of work, devel-
oped almost entirely since the Signal
Corps began its expansion program.

All of the course of study had to be
planned and designed by Col. C. N.
Sawyer of the Signal Corps and Il-
linois Tech faculty members—under
the direction of Dr. Jesse E. Hobson,
head of the department of electrical
engineering at Illinois Tech, himself a
young electrical engineer who finished
his own graduate work only a few
years ago—since never before had
ultra-high frequencies been a part of
the standard engineering curriculum,

Laboratory equipment — which is
now valued at a minimum of $100,000
—also had to be designed and built
largely by Illinois Tech engineers,
since much of the apparatus needed
was too new in principle to be manu-
factured by standard companies.

Other equipment being used in-
cluded facilities purchased by Illinois
Tech recently from the RCA Institute
of Chicago. This equipment includes
numerous pieces of apparatus actually
used in radio work—including such
things as 11 standard transmitters,
ranging from tiny 10-watt stations to
huge commercial transmitters—avail-
able at no other educational institu-
tions.

New laboratories have been built on
the Institute’s Lewis campus in Chi-

cago. Two of the largest laboratories.

are in a building constructed during
the first World War for mechanics
training, now reclaimed from private
use for this new war job.

In addition to the micro-waves
study—in which several hundred men
are currently enrolled—the Illinois
Tech program includes every phase of
radio work from fundamentals on up
{o the advanced. Other groups now
studying include an even larger num-
ber in ‘elementary radio engineer-
ing"—which precedes the ultra-high
frequency work, and several hundred
in part-time evening elementary study.

Together with evening war-training
radio students and the regular Illinois
Tech electrical engineering seniors,
who are required to take the micro-
waves work, the continuous enroll-
ment in the radio training program
will approximate “several thousand.”
Most of the courses are of either a
10- or 12-week duration, allowing four
or five complete turnovers annually.

Reference Library
NNOUNCEMENT was made re-
cently that a Signal Corps Refer-
ence Library has been established in
Washington by Major General Daw-

We are Proud

To be included in the roster of manu-
facturers who have gone

“ALL OUT”

FOR THE

SIGNAL CORPS

ELMENCO MICA CONDENSERS,

always dependable in the past, today
more than ever justify our insistence

PERFECTION!
THE ELECTRO MOTIVE MFG. CO.

WILLIMANTIC

CONNECTICUT
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son Olmstead, Chief Signal Officer of
the Army. Friends of the Signal
Corps Library committee under the
chairmanship of Lt. Colonel W. L.
Hallahan, 48 Wall Street, New York,
will assist the Chief Signal Officer in
carrying out plans for collecting up-
to-date technical and scientific items
for inclusion in the new library.

Nationally known engineering so-
cieties have pledged their cooperation
in making available books and peri-
odicals that would be difficult to ob-
tain through commercial outlets. Har-
old Osborne, president of the Amer-
ican Institute of Electrical Engineers,
has organized a committee within the
Institute to assist the Signal Corps in
selecting the nucleus of the library.
The field of interest covers electronics,
radio, telephone, telegraph, engineer-
ing, electricity, meteorology, physics,
chemistry, electron microphotography,
photography (still and motion), cryp-
tology, signal communication, pigeon
breeding” and training, direction find-
ing equipment and many other tech-
nical subjects.

Technical books and pamphlets on
the above named subjects may be
shipped directly to the Signal Corps
Reference Library, Office of the Chief
Signal Officer, War Department,
Washington, D. C. Contributors should
make use of the special bookmailing
rate of one and one-half cents per
pound, not to exceed seventy pounds
in any one package.

A Library Advisory Board, made up
of officers on duty in the Chief Signal
Officer's Office in Washington, has
been appointed and will administer
the library.

W.E. Plants
Awarded E’s

HE “E"” award has been given to

all W. E.'s manufacturing plants,
chief of which are the Hawthorne
Works in Chicago, the Point Breeze
Works in Baltimore, and the Kearny
Works in Kearny, New Jersey.

There are also Western Electric dis-
tributing houses located in 29 strategic
centers throughout the U. S. These
supply depots, serving the local Bell
Telephone company in each area, are
located in Boston, New Haven, New
York, Brooklyn, Newark, Philadel-
phia, Pittsburgh, Washington, Atlan-
ta, Louisville, Jacksonville, New Or-
leans, Chicago, Detroit, Cleveland,
Cincinnati, Indianapolis, Milwaukee,
St. Louis, Kansas City, Dallas, Hous-
ton, Omaha, Minneapolis, Denver, San
Francisco, Los Angeles, Seattle, and
Portland. Western Electric installers
operate throughout most of the U. S,
readying switchboards for service in
war industries and in Bell System
telephone exchanges.
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and

ITANERAVE pHIRAS

To meet the rapidly increasing responsibilities of the Signal Corps—
to keep it the dependable, efficient organization it always was— has
required the services of tens of thousands of additional radio men since
our entry in the war. Ten months ago there were not enough such men
in the entire country, and it is doubtful if there were even enough men
thinking of radio work, to m=et the urgent need that suddenly existed.

How firemen and farmers—college boys and mill workers—men
from all walks of life and all lines of endeavor —were made “over
night” into radio men—-capable radio men—is all part of America’s
genius for organization— her ability to meet a challenge.

We are proud of the part Rider Books have played—and are play-
ing—in the Signal Corps’ successful program of accelerated training.
— Particularly proud of the way the books have clearly conveyed their
messages to men with such varied backgrounds.

Although their performance has been “spectacular” in the present
emergency, Rider Books have for many years been regarded by profes-
sional radio maintenance men as the authority on the subjects they
cover. If you would like to know more about them, write for catalog.
JOHN F. RIDER PUBLISHER, INC,, 404 FOURTH AVENUE, NEW
YORK CITY. Export Division: Rocke-International Electric Corp.,
100 Varick St., New York City. Cable: ARLAB. “Publishers of Text
and Reference Books on Radio Maintenance Exclusively.”

Nevember, 1942

www americanradiohistorvy com



www.americanradiohistory.com
www.americanradiohistory.com

T e

- "
bl
"‘f; -;‘-? s
"?,",' 5

T
Said the Scout Car to the Big Guns: g

“Enemy Concentration  °

#

A

7 & Point 39!"
. ip |

,,a'u'.,.
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N

In a war of movement Berween winning a battle
They work together better. .. The dcouBicar’s 19 RN
because they can talk together  Isto feel out the enemy . )
And report its information Modern communications equipment
Instantly to the main body. Designed and manufactured

By I. T. & T. associate companies
So Uncle Sam’s half-track scout cars  Is helping Uncle Sam
Are equipped Coordinate his fighting forces
With modern radiotelephones On land, sea and in the air.

That flash the word to other units.
The broad peacetime experience

Teamwork like this Of LT &T.
Is important In the field of communications
When minutes mean the difference Is proving its value in time of war.

InteanaTionaL Terepnone ano TeLeaRAPH CORPORATION 67 Broad Street, Neav York, N.Y.

wAssociate Manufacturing Companies in the United States
8- International Telephone & Radio Manufacturing Corporation
‘ Federal Telegraph Company
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KEEP YOUR EYE ON

The Armed Forces and Wartime Industry
alike are unanimous in their praise of the
training for specialized duty provided by
private schools of the type of Chamberlin.

The need for wartime service specialists is
greater than government training facilities

aat

w174l

and instructors can humanly supply. The stu-
dent who obtains training in basic funda-

mentals prior to induction performs a patri-
otic service. The more training he obtains the
faster naturally will be his advancement.
While higher rank is gratifying, satisfaction
derived from contributing vitally needed
skills to America’s war effort has been the
dominating thought of Chamberlin men!

Chamberlin-trained men, by the hun-
dreds, are entering the armed forces.
Trained under a proved curricula, these
men, almost without exception, possess un-
usual capacities and intelligence, focused
and sharpened for maximum service any-
where. They are ready for duty!

KEEP YOUR EYE ON THE CHAMBERLIN TRAINED MAN, HE HAS THE “KNOW HOW"

CHAMBERLIN CHAMBERLIN CHAMBERLIN
TECHNICAL SCHoOOL AIRCRAFT CCRP. TRAINING DIVISION TRADE SCHOOL, INC.
I8 EAST 40th STREET 725 N. BROAD STREET 957 BROAD STREET

NEW YORK PHILADELPHIA, PA. NEWARK, NEW JERSEY
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AVIATION RADIO COURSE

by PAUL W. KARROL

Editors Note—Although this special issue of Rapio News is devoted to the U. S.
Army Signal Corps the Editors have provided additional space so that our readers
may continue their study of this important topic without a prolonged interruption.

tenance (I&M) of aireraft ra-
dio equipment is such highly
specialized work, it, like any other
phase of aviation radio requires
Building upon a

BECAUSE installation and main-

trained personnel.

base of radio theory, then moving to-
ward the study of equipment design,
limitations, application, etc., later
leading on to the more practical as-
pects of the subject through actual
work and association with trained
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technicians results in a more compre-
hensive understanding of the many
details which must be known.

Before one can become highly pro-
ficient in I&M he must, of course, de-
termine before formal study what he
must know to assume the grave re-
sponsibilities which will be thrust
upon his shoulders when he assumes
the duties of I1&M technician.

Life often depends upon the radio
equipment in an aircraft; indirectly
upon the men who have installed and
who maintain that+equipment.

The prospective technician will
leave no stone unturned in acquiring
the necessary knowledge to work with
aircraft radio equipment efficiently, if
he is fully cognizant of the importance
of this work.

It is not enough that he know radio
theory and just a few scattered as-
pects of I&M to get along. Unless, of
course, the work he performs is under
the direct supervision of a trained
technician. And even then, it would
be folly to allow a student to do work
without later carefully inspecting it.

The importance of good I&M cannot
be stressed too highly.

The main reason it takes personnel
trained specifically for I&M work is
due in part to the dissimilarity in
equipment and aircraft design which
necessitates performing many various
types of installations and applying
various service considerations. Trained
personnel have, more or less, general-
jzed all necessary details of equipment
installation and maintenance so that
they can be readily applied to nearly
any aircraft radio installation.

The problems of installation can be
classified into two distinct groups.
The first group includes those prob-
lems encountered by the technician in
the first phases of installation; viz.,
mounting space availability; weight
distribution; power supply sources and
capabilities; material and tool assem-
bly, antenna considerations; and
equipment layout. The second group
will include problems encountered in
the final’ phases of installation, viz.,
interconnection of installed compo-
nents; testing of installed equipment;
pre-flight tuning of equipment; igni-
tion interference elimination and
flight testing. (Immediately after an
installation has been made and has
been flight tested, all work performed
on the installation is then classifie
as maintenance.) .

Prior to the actual installation, the
technician should consult instruction
books always supplied with the radio

(Continued on page 254)
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What Isolantite is Doing

To Supply the

Materials that

Help Keep Communications Open

L ’ E}ll_ﬁl!_ﬂl_

UNPRECEDENTED
EXPANSION

(Above) No one who hasn’t been here to see it happen would rec-
ognize the great, humming plant that is Isolantite, Inc. today, Here
at Isolantite the change has been extraordinary—even for these
times. For the products of Isolantite serve the U, S. Signal Corps—
the “ears” of our Armed Forces on every front.

(Right) Isolantite has not only met the most rigid Government
specifications, but found ways to improve the quality of its products
and service. Still newer bodies in process of development will in-
crease the efficiency and reliability of communications equipment
for wartime service, and promise finer performance in radio once
the war is over.

(Below) In some fields of Isolantite activity, notably small pressed
parts, there is output capacity to spare. When parts of this type are
needed for war applications, Isolantite can make’ delivery with un-
usual promptness.

November, 1942

(A4bove) Isolantite has iricreased production of precision ceramic
parts to ten times the level of two years ago. There is no pause in
Isolantite’s research for new and improved manufacturing methods,
numerous and revolutionary as these have been.

HIGH QUALITY
IMPROVED

CERAMIC INSULATORS

ISOLANTITE INC., BELLEVILLE, NEW JERSEY
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“Yessir, I'm
IN A CLASS
BY MYSELF!

“Yessir, that’s true!
Ever since I enrolled
for special training in
Radio Servicing with
the International
Correspondence Schools, I've been ‘in
a class by myself.” Because every I.C.S.
student is really a one-man class. His
classroom is in his own home, and there
aren’t any slow-pokes or dunces to hold
him back! He gets personal, individual
instruction!

“Maybe that’s why it takes only a
few months for many 1. C. S, students
to get specialized training that ‘pays
out’ in promotion or more money. As
. a matter of fact, a few weeks after I
began studying, I was making enough
extra money to pay for my I. C. S.
Course —and that was just the
beginning!

“Right now, eof course, there’s a
terrific shortage of trained men in the
radio industry — and if you’re as smart

as I think you are, you'll
=%

mark this coupon and mail
o 1
%nm“

it. And I don’t mean to-
morrow!”

INTERMATIONAL CORRESPFONDEMLE SCHOOLS

BOX 8281-X, SCRANTON, PENNA.
Ezxplsin fully about your course marked X:

[] GENERAL RADIO

O RADIO OPERATING

[J PRACTICAL RADIO SERVICING

[J SOUND TECHNICIAN

[0 SOUND-PICTURE PROJECTIONIST
TECHNICAL AND .lPiDUSTRIAL COURSES

‘O Air Brake O Mechnnical Drafting

O Air Conditioning O Mechanical Engineering

O Airplane Drafting O Navigation

O3 Architectural Drafting O Patternmaking O Plumbing
O Architectura O Bollerml:inl 0O Practical Telephony

O Autwo Eogine Tuge-up DO Publio Works Engineering
O Auto Technician [0 Avistion O Radio Operating

0O Bridse Engineering Radio Bervicing

0O Building Estimating O R. R. Eogineeriox

0 Chemistry O Coal Mining O R. Rw Section Foreman

0O Civil Engineering 0O R. R. Signalman
0 Concrete Ei O Reading B}

O Conuracting and Building [ Refrigeration

0 Cotton Manufacturing O Sheet Meotal Work

O Hoat Treatment of Metala O Structural Drafting

B ?lhwnﬁ Ennnace'rh . B Structural E:dmi:‘oenn:
ouse Planning wchinist Surveving a apping

O Industrial Metallurgy c n o

0O Locomotive Fn‘lnmr

0O Managing Men at Work

O Marins Engines

Telegraph Engineering

O Textile Designing .
G Welding, Electric and Gaa
O Woolen Manufacturing
Name. Age. i
Address.

Oy, Btute,

Prezent Positi
Cnnadﬁnn ruid'euu umi coupon lo lhe International Cor-
Lim . Montreal, Canada,
m{mu residenta nnd cotipon to I c. 8., 71 Kingswoy,
London, W. . 2, Bnglond.
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Issuance of Amateur
Station Licenses
Discontinued

E Commission by its Order No.
87-B adopted September 15, 1942,
has discontinued the issuance of new,
renewal, or modified amateur station
licenses until further order of the
Commission. This action has been
taken in view of the many difficult
administrative problems which have
arisen in connection with the issuance
of amateur station licenses as a re-
sult of the war. Inasmuch as many
licensees are in the military services
or engaged in war industries in vari-
ous parts of the country, it is impos-
sible for such station licensees to ex-
ercise proper control of transmitting
apparatus and the control of the
premises upon which such apparatus
is located as required by the Rules
and Regulations Governing Amateur
Radio Stations and Operators.

Commission Orders No. 87 and 87-A
adopted December 8, 1941, and Janu-
ary 8, 1942, respectively, require com-
plete cessation of all amateur radio
operation in the interest of national
security. The Commission, however,
continued to renew and modify exist-
ing amateur station licenses in view
of possible utilization of such stations
in connection with Civilian Defense
activities. The establishment of the
War Emergency Radio Service, how-
ever, will provide Civilian Defense and
State Guard organizations with the
desired emergency communication in
connection with national defense and
security. The Commission will con-
tinue its policy in regard to the issu-
ance of new or renewed amateur oper-
ator licenses or modification of such
licenses for change in operator privi-
leges. The holder of an amateur oper-
ator license desiring to maintain his
amateur status should submit ap-
plication for amateur operator and
amateur station license renewal in ac-
cordance with the Rules.

With respect to amateur station li-
censes which are valid as of the date
of adoption of Order No. 87-B and are
not revoked prior to their expiration,
it is contemplated that the licensees
thereof, who maintain valid amateur
operator licenses, will be granted ap-
propriate amateur station authoriza-
tion when amateur stations are again
allowed to be operated, subject to the
filing of such additional application(s)
as may bhe required. It is further con-
templated that the future operation

" of amateur stations will be authorized

upon such bands of frequencies as may
then be allocated to the amateur serv-
ice.

Insofar as it is possible and prac-
ticable to do so, the call letters of
outstanding amateur station licenses
will be reserved for assignment to the
present station licensee upon proper
application when licensing of amateur
stations is resumed.

® 0 0 mmm
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RADIO

COMMUNICATIONS

Now—more than ever—pre-
pare yourself for an all-im-
portant career as a radio op-
erator or instructor!

U.S. SIGNAL CORPS.
NAVY. AIR FORCES.
COAST GUARD. ALL
BRANCHES OF THE
ARMED SERVICES RE-
QUIRE EXPERIENCED
RADIO MEN. OUR PRE-
SERVICE TRAINING
COURSE WILL QUALIFY
YOU TO MAKE THE MOST
OF EXCELLENT OPPOR-
TUNITIES.

8 months’ course by U. §. Gov-
ernment licensed instructors.
Write today for detasls!

AMERICAN RADIO INSTITUTE

1123 BROADWAY, {251k 5t Watkins 9-7159
Licensed by New York Stafe

*Micro-Dimensional

WIRE & RIBBON

for

VACUUM TUBES

n a complete range of sizes
and alloys for Transmitting,
Receiving, Battery and Hear-
ing-Aid Tubes ...

elted and worked under
close supervision 1o assure
maximum uniformity and
tensile sirength . ..

*WIRES drawn to .0005" diam.
*RIBBON rolled to .0001" thick

SPECIAL ALLOYS made to meet

individual specifications . ..

Wrire for list of stock allovs

SIGMUND COHN

MEW TORK

44 GOLD &7
SINCE LEill
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Selected
for Dependability

Serving
the cause

| o Vitors The lives of America’s fighting men—

the winning of America’s battles
depend on swilt, sure radio com-
munications.

Army radio equipment must be com-
pletely dependable. Exacting Army
specifications make sure it will be.

~

; fkl‘: 'n]ul'dock The Air Corps and Signal Corps test,
{ 5§ approve, and use Murdock Radio

‘ - i RADIO Phones.
MURDOCK MANUFACTURING COMPANY—Chelsea, Mass.
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Communications

Has Its Heroes Too!
THE tough Marine riflemen aren’t

the only heroes in the Corps. The
Marines who man the communications
system have their share of heroes, too.

The average citizen seems to have
the idea that the “rifle totin’ ” Marine
gets all the action, fighting and ex-
citement. Not at all. The members
of the communication section have a
job that requires steady nerves, and
quick thinking while under fire. And

to prove that, already in this war nine
Marines in communications have re-
ceived citations and awards.

For instance, there's the story of

22.year-o0ld Corporal Harold R. Hazel-
wood of Stark City, Missouri. Cor-
poral Hazelwood was one of the first
enlisted men to be singled out for
courageous action in World War Two.
He received the Navy Cross for his
bravery and devotion to duty during
the initial Jap attack on Midway
Islands, December 7, 1942,

When two Jap ships fired the first
shots on the group of islands that
historiec night, Corporal Hazelwood
was standing by on Sand Island as
switchboard operator. He was at the
command post of a defense battalion,
under the command of First Lieuten-
ant George H. Cannon.

Coolly all hands waited as the Nip-

Atlas Powder Company has long used
Potter and Brumfield Relays

@%‘Ei’ (Pl‘l.iﬂi iL I(l
pinceton RELAY§ tnsion

"THE POSITIVE

ACTION RELAY'

MODEL
1230

handle and instructions. BSize 14" x 6" x 117

SIGNAL GENERATOR

Shipping weight 15 pounds.

The Model 1230 comes complete with tubes, shlelded cables, molded carrying $ 1 85
Only covniviiiiesesoneiteecunasssssasossaass 4_

WITH FIVE STEPS OF

SINE-WAVE AUDIO

SPECIFICATIONS:

. Comblnation R.F. and A.F. Slonal Gen-
crater, R.F.—I00 K.C. to 90 Megacycles,
A.F.—200 to 7500 cyclos: Sime-Wave, —
WITH OUTPUT OF OVER | VOLT. All
direct reading. all by front panel switch
manipulation.

2. R.F. and A.F. cutput independently ob-
tainabie. alone or with A.F. {any fre-
quency) modulatinge R.F.

3. Latest design full-range attenuator used
for controlling either the Pure or modu.
lated R.F.

4. Accuracy Is within 1% on I.F. and broad-
cast bands: 2% on higher frequencies.

5. Giant dial etched directly on frent panel.
using a new mechanically perfected drive
for perfect vernier control.

, Operates on 90 to 130 V. A.C. or D.C.
(any freguency).

SUPERIOR INSTRUMENTS CO.

227 Fulton St., Dept. RN-11
NEW YORK, N. Y.
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ponese cruiser and a destroyer plowed
confidently near the range of the
shore batteries. Twenty minutes
passed slowly. Then a violent ex-
change of fire between ships and
shore began.

Before the action ceased, one of the
Japanese shells struck the command
post in which Corporal Hazelwood
was stationed. A fragment of the
bursting projectile pierced his left leg,
inflicting a severe fracture. The same
shell seriously wounded his command-
ing officer, Lieutenant Cannon, and
temporarily disrupted communications
to the gun battery.

The young corporal ignored his
wounded condition and instantly set
up his switchboard again and re-es-
tablished communication, transmitting
the commands of Lieutenant Cannon,
who refused to leave his post. Both
men were removed and Lieutenant
Cannon died from loss of blood.
Lieutenant Cannon later was awarded
the Congressional Medal of Honor
posthumously for his heroic action.

Another outstanding case occurred
during the same attack on Sand Is-
land. The hero—Corporal Dale Peters,
of a Marine communication platoon.
When the Jap attack came, a shell
struck Corporal Peters’ station and
the explosion blew him through a
window onto the roof of a hangar. He
staggered to his feet, dazed and hurt.
Making a mis-step, he fell to the
ground, 14 feet below.

In spite of his condition Corporal
Peters staggered over to a nearby
hangar which had burst into flames,
and started helping Marines who were
working furiously removing large
aerial bombs stored in the structure.
Flames and smoke enveloped the men.
Any second one of the powerful
charges might explode. But Peters
and his comrades stuck to their jobs
until the bombs were all removed.

For this heroic action, 25-year-old
Corporal Peters, of Breckenridge,
Mich., was awarded the Navy Cross
by the President. Subsequently, he
was promoted to the rank of sergeant
and later to staff sergeant.

Other Marines in communications
who have received awards and cita-
tions are: Corporal George Merton
Beuthe, who was awarded the Order
of the Purple Heart for gallantry. in
action in the Manila Bay area.

Corporal Francis S. Parker, awarded
the Silver Star, also for gallantry in
action in the Manila Bay area.

Private First Class Donald E. Lake,
awarded a Silver Star for valorous ac-
tion in the Manila Bay area.

And Silver Stars also were awarded
to Private First Class Thomas L.
Stewart and Sergeant John R. Breeze
for their heroic service in the same
area. Corporal Floyd B. Jimerson was
awarded a letter of commendation for
the part he played in the Manila Bay
area, and also earned a silver life
saving medal from the Treasury De-
partment.

s e e m—
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"GET THE MESSAGE THROUGH!" —the slogan of the
U.S. Signal Corps —typifies the importance of communi-
cations in our armed forces.

W *STANCOR is geared to the vital necessities of the
Signal Corps. Lives depend upon it! Successful operations
depend upon it! “Unfailing accuracy” therefore is the
STANCOR watchword.

Laboratory research and skillful engineering always have
been highly importantin the production of STANCOR Trans-
formers. Now, more than ever before, these factors are empha-
sized in many new fields and in many new uses.

Illustrated above area few of the many “MADE-TO-ORDER "
STANCOR Transformers that are “precision performers.”
We can assist you in solving your transformer problems and
meet your needs in compliance with exacting government
specifications. Submit your requirements today.

PHOTO BY U. S. SIGNAL CORPS

e

sie STANDARD TRANSFORMER

*CORPORATIONS®- .
1500 NORTH HALSTED STREET -+ - CHICAGO 4
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Know te LITTELFUSES

SPECIALLY DESIGNED FOR

AIRCRAFT * RADIO ¢« COMMUNICATIONS + TANKS

MARINE SERVICES * P.T. BOATS ¢+ SUBMARINES - ORDNANCE

—Protection of Motor Circuits, and All Insfruments

¥ 1)
A.C. No. 30284. Army Air Corps Littelfuse.
Fibre-enclosed. 1 to 300 amps., 125 volts
rating. for aircraft. motor circuits. and
general protective purposes.

(2) 2)
AC. No. 32271. Glass-enctosed Littelfuse
for general protection. Ratings 20 amps, or
less. Carry rated current indefinitely blow
in 30 min. at 125% of rating.

(3) 3)
4 A.G. Anti-Vibration Type Aircraft Littel-
fuse. Glass-enclosed. 1% " x 9/32" dia. 1
to 50 amp. rating.

(1) @)
4 A.B. Anti-Vibration Type Aircraft Littel-
fure. Fibre-enclosed. 1%~ x 9/32” dia. 1
to 60 amp. rating.

{(5) (5)

5 A.G. Anti-Yibration Type Aircraft Littel-
fuse. Glass-enclosed. 1%~ x 13/32” dia.
1 to 60 amp. rating.

(8) (G)
5 A.B. Anti-Vibration Type Aircraft Littel-
fuse. Fibre-cneclosed. 1%” x 13/32” dia.
1 to 60 amp. rating.

) (kM

Heavy Duty Hi-Amp. Anti-Vibration Littel-
fuse. Rating 40 to 150 amps. 1% " standard
length. 1%"” for ratings to 100 amps.
Transparent body for easy inspection.

(8)

(8)
High voltage Aircraft Radio Littelfuse. 1000,
2500, 3000 volt-rating, 3", 4% ", b1%" long.
Amp. ratings as low as 1/16 amp. Designed
to clear short ¢ircuits on power supplies up
to 2 KW, rating.

)

Instrument Littelfuses, 1/200 amp. to 15
amps, rating. For galvanometers and other
delicate instrument cquipment—radio tubes,
testers. radio amplified tubes, - Radio ''B”
circuits, and thermocouples. production test
equipment, railway signal meters, etc. Locked
Cap Assembly.

(10) (10)

3 A.G. 250 to 600 volt Littelfuses, 1/18
amp. to 3 amp. rating, for radios, amplificrs,
fractional h.p. motors, magnets, power sup-
plies, rectifiers, plate circuits, ete. Locked
Cap Assembly.

(1) (11) ¥

3 A.G. 250 volt Slo-Blo_Littelfuses, 1/100
H amp, to 1 amp. rating. For applications re-

m“ 3 5: quiring high time lag. For radios, ampli-

A _,__ fiers, control circuits, relays, interrupters.

vibrators, magnets, etc.

ABOVE IS FROM TABLES IN LITTELFUSE CATALOG

Complete Catalog gives further details on these, and many other high and
low voltage Littelfuses for every instrument purpose. Also Clips, Panel
Mountings. etc. Ask for Special Folder on Littelfuse Beryllium Copper
Clips unusual in heat-corrosion and fatigue-resistance.

LITTELFUSE INC.

4781 Ravenswood Ave. CHICAGO, ILL.
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New AAF Radio

Courses
COTT FIELD, ILL.—An airplane
identification course and study of

code with static are two new features
of the revised Radio Operators’ course
recently inaugurated at this radio
university of the Army Air forces, Col.
‘Wolcott P. Hayes, commanding officer,
said recently.

Student operators will receive the

two-week identification instruction to-
ward the end of their course. In it
they will be taught to recognize the
aircraft of all nations under any cir-
cumstances. It is felt that such knowl-
edge is vital to members of plane or
ground crews.

Take Chances—

USE TIME TESTED
—MODERN—
AMERICAN MADE NEEDLES

ACTONE 100%, Shadowgraphed
BRILLIANTONE STEEL
BRILLIANTONE BRASS PLATED
TAPER-TONE

ARISTOCRAT PERMANENT
DYNAMOTONE Chrom Plated
ACTONE Cutting Needles
REFLEXO Blue Steel

With phonograph record produc-
tion cut 70%,, it's plain to see that
record users will want extra life
from the old records and from the
new ones they buy. This exira life
can be had by using carefully se-
lected needles. Use any of the
above mentioned needles, they set
the standard from which others are
measured.

SAMPLES MAY BE HAD
UPON REQUEST

H. W. ACTON COMPANY, INC.
370 Seventh Ave.
NEW YORK, N. Y.
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| Lafayette carries complete stocks of Radio *
and Electronic equipment for every purpose.
Radio Training Kits for schools available
for immediate shipment. Requirements for
the Signal Corps will receive our undivided
attention. We have two conveniently lo-
cated distributing points where you will
receive accurate serviee and prompt atten-

tion to your inquiries. L,
7-tube demg,
Kits illustirated are representative of those i one. Can b b, in

that ean, and are, being used for Signal Corps  circu,
training —these are only a part of the com-
plete Lafayette line. Accredited training f,:?;g;’";’ su,:;;yfnc'-‘,ffc'u{,"‘(;@-pull
schools may obtain schematic diagrams of e “grams will
the kits used in military training programs.

* Amplifiers!—5 watts and up. Our engineers can
SJurnish quotations en all types of sound installations.

W Immediate deii very on McElroy keys, tape centers and
recorders.

W Lafayette 416-XO Oscillator-Amplifier—capable “of

supplying a tone source to 300 headsets at 800 cycles per g
second X 109,. R plifier k; 8

: 'ca;iau, one. £ e e
LAFAYETTE ..o corroramion
CHICAGO, ILL. ATLANTA, GA.

901 WEST JACKSON BLVD. 265 PEACHTREE ST.
N S S " e “am e e " “a—’
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A l E ' Aviation Radio
s (Continued from page 244)
B u Y N 0 w ! equipment. These books contain sug-

) gested installation procedure for the
* % * equipment concerned, general main-

RADIO PARTS | - tenance data, and operational advice.

Glancing through an instruction

‘GUARANTEED ALL NEW || manual which covers Bendiz Aviation

Ltd.’s Communications Systems Mod-

and 100% PERFECT els 3801 and 3801-24, we see it is prop-

* * K erly indexed and presents a general
. "~ T 7= "] description of the equipment.

Then it describes the various units
and goes into an installation descrip-
tion. Tuning and operation are then
covered with some data on receiver
alignment. Dynamotor maintenance
I ) is'given some space and in the middle
g ' . of the book we find photos of the
ASTATIC CRYSTAL PICK-UPS!— equipment assembled and disassem-
high grade, low pressure pick-up. || bled. Further on we see charts cov-
Statuary brown finish with single hole || ering selectivity, sensitivity, fidelity,
mounting bracket. Mounting ceater 7°. || 19 Jaceiver AVC voltage curves. Dia-

i

f;;y; 3.-’59.‘?.1,?_,’?_?"_'?1?_'_ 52 ToUr new || grams are supplied separately, Instant action, split second commu-

A technician using this manual ob- nication Keeps 'Em Rolling
tains all essential installation and

maintenance data. With diagrams| Talk-A.-Phone gives you personal con-
supplied with the equipment it is pos- | trol of every division in your orgonjzc-
sible for him to shoot trouble in a| tion. Soves time, money, gets things
minimum amount of time if proper done in a hurry. Puts your ideas into
test equipment is used in conjunction | action ot once, relieves switch boards,
with the circuit drawings. reduces errors — gives you the smooth

After perusing the manufacturer’s coordination you need for real results.
instruction manuals the technician
must decide where each component
must be installed for operational ease
- . - - —|| and maximum efficiency. Mounting
P.M. SPEAKERS —All new—thousands || SPace availability is a factor which
in original cartons. 4" and 5", good enters into any installation regardless
heavy construction. V. C. impedance of the size of the aircraft; predom-
34 ohms. (Less transformers) 4" at || inating, of course, in the smallest.
....89¢ each 5"at....$1.10 each || After ascertaining the amount of

= - S - space available for the installation, it
is then necessary to consider weight
distribution.

Proper weight distribution is a
problem that can only be solved after
t consulting the aircraft manufacturer
or referring to records which cover
previous installations that, more or
less, are similar to the one contem-
= plated. Inquiries regarding sugges-

- S — e tions for equipment placement are § % = 5 .
NEW G. 1. PHONO MOTOR. Model || usually given prompt attention by the M‘:’ ';"’,":-“" ':"’ num- |
CX 18 RPM. Gear driven. 9° turntable, Quiet aireraft manufacturer. er © on i
operation, Powerful synchronous motor, rubber . . tions
insulated from turntable, Positive direct drive In some instances, an unwary air-
through silent helical cut gears sealed in oil, craft owner will purchase radio equip- ® A System for Every Need
Depth from mounting plate to bottom 334" ; i
Special oW at...euurerseeeenns $6.45 each ment before consulting a technician. ® More Powerful

Power capabilities of the aircraft elec- ® Simple in Construction —sturdy,
SERVICEMEN'S SPECIA%!— {? trical system were forgotten in the 1 foolproof |
lbs. Radio Parts Kit. An assortment of controls, transaction with the result that the ° .
i i i i A . A Ultre d

e | S o:ﬁ';‘%“z“g"g aircraft owner obtained equipment | | e
| which requires more power than is ® Finger Tip Action 1
SPAGHETTI TUBING . . . 3 foot lengths avaxlgble.- . ! @ Years of Perfect Service !
...flexible. .. red, yellow, green and black . .. It is necessary that the technician b @ Negligibie operational and up-
1210n0thE. v ourenincrorranseriarisnnsnses $1.00 || check the power capabilities of the gl 1
FREE ! Servicemen write tocg-y for free || electrical system of the aircraft in ® Sysiems from $30 1o §30.000
gatalog listing thousends of Pan» Par9eins - -« || which the installation is to be made. yatemsiomiy L 0l N, }

WE SAVE YOU MONEY! . . This check will include figuring the ; = i
DROP A POST CARD TODAY power capabilities of the generator | WRITE. . . For Complete Detoils and Name of

Your Nearest Jobber

Talk-A-Phone Mig. Co.

and battery. In case the equip-

RANDOI.PH RAD]O ment requires more power than is

609 WEST RANDOLPH ST. CHICAGO, ILL || available, it will be necessary to

“Millions of Parta for Millions of Radios'* Change both the generator and the PO W, Vo Buren 58,
T — ST L ST A ST oL ) Chirass
254 ) RADIO NEWS
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Flight 54 The big ship wheels at the end‘ of its run and éléars

the landing strip for the next arrival. But up in the

lands on two strips

, control tower important data of its flight is caught
at Once! for good on another kind of strip—the slow-moving
recording belt in the Dictaphone Electricord Belt Recorder.
On this a permanent record of all tower-plane communications is made. Inexpensive,
flexible and practically unbreakable, each belt is folded and filed away when its work is done.
Developed for the requirements of the Civil Aeronautics Authority, this Dictaphone con-
tinuous recorder is but one form of the new Electricord equipment. Another type,
which also records from any type of electrical communications, and also reproduces, .
is serving the U. S. Army Signal Corps and other Services.
These special developments now reserved for the armed services and their direct sup-
pliers are typical of the achieveinents of Dictaphone research. They are considered essen-
tial to the war effort as is the actual production of ordnance items

in which Dictaphone is principally engaged.

Dictaphone Corporation, 420 Lexington Avenue, New York, N. Y.

DICT a PIIONE ACOUSTICORD DICTATING EQUIPMENT Jurmmoipens«iwers
ELECTRICORD RECORDING EQUIPMENT =l aliiiiillled
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Only 14 vears ago, when Presi-
dent McKinlcy ashed Rowan to
take the famous ‘“Message lo

> there was no belter

Garcia,
way of communicating . . .

but today with the U. S. Almy
Signal Corps equipment you
can communicate with a mod-
ern Garcia in a matter of

SECONDS!

ensen

( SPEECH REPRODUCERS

6601 SOUTH LARAMIE, CHICAGO

SPECIALISTS IN ACOUSTIC RESEARCH AND
PRODUCTION FOR MILITARY ADAPTATIONS

rvie the U Arwse) & el Copss,/
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Sound Recording
(Continued from page 150)

|

fiers are undesirable in the field because they are heavy!
consumers of “B"” battery current, and they require the
most expert adjustment and maintenance. The optical;
azimuth of the Class “B” push-pull recorders has been
carefully adjusted by the recorder manufacturer to fit the.
laboratory processing used. ]
A single system sound camera equipped with a Class
“B” push-pull variable area modulator is being used by
one field unit, with the same advantages as those men-|
tioned above for double systems. |
For location exteriors small pressure-type microphones ¢
are used, provided with wind screens when necessary. The §
microphones are mounted on either folding floor stands 7w
or small booms, ° |*
Optimum sensitometric conditions for variable area
track are determined by listening tests and crossmodula-
tion measurenfents. Laboratory control is maintained by'
the measuring of sensitometric strips and modulated os-
cillator records. | 7 -k P,
Sensitometric conditions for variable density sound| / '
-track are determined through listening tests. An inter- 7, M
modulation measuring panel is being set up for use in -
variable density control. e
No claim is made -to unusual channel set-ups or opera-| .-
tions. This is a production organization, faced with heavy ’
production schedules, and there is time for only the mini-
. mum necessary engineering. Therefore, standard tried-
and-tested equipment and procedures are used wherever
compatible with the service reguirements. Cooperation
of the manufacturers of equipment and supplies has been
of great assistance.

¢ ¢ e

BRASS - COPPER - TIN
ALUMINUM - IRON - STEEL
LEAD - NICKEL « ZINC
AND ALL OLD SCRAP METAL

MANUFACTURING CO.
PHILADELPHIA, U.S.A.

TUNGSTEN LEAD-IN WIRES - TUNGSTEN WELOS - TUNGSTEN & MOLYBDENUM SUPPORTS
FOR ELECTRONIC APPLICAFIONS - TUNGSTEN CONTACTS FOR ELECTRICAL APPLICATIONS

November, 1942 257
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Procurement of Signal
.Equipment

RIGINALLY dividing the conti-
nental United States into three
procurement districts,, the Signal
Corps has found it essential to stream-
line its procurement and Signal Depot
organization in order to conform with
best business practices and in order
to expedite the procurement of the
vast amount of technical equipment
required to maintain Signal commu-
nications in the vastly expanded army.
In addition to the three districts
mentioned there have been added pro-
curement agencies at the Signal Corps
laboratories and at the Aircraft lab-
oratories in the Middlewest. The func-
tions of these agencies is to procure
the many thousand individual items
of Signal Corps equipment from a

radio tube to a complete unit of the
most highly, complicated communica-
tions equipment. This includes all
types of equipment from telephone,
land lines and teletypewriter ap-
paratus to that which is associated
with the newest developments in
radio.

In addition to the local procurement
function, the depots are charged with
the issuance of equipment to combat
units in all of the far-flung theaters
of this global war.

The actual storage of equipment is
also taken care of through Signal
depots established in strategic areas.
They are also charged with the repair
of equipment in what is known as the
third repair echelon. To the unini-
tiated this simply means that all basic
repairs must be made at some dis-
tance behind the actual theater of
operations. Preliminary repairs such

as replacements of burned out tu%ns,
ete., can be made up in the assault
areas while repairs that require the
soldering of wires, ete., are done in
the so-called second echelon of repair.
Along with the decentralization of
the storage, issue and repair functions
and the consequent expansion of the
corresponding units, has gone a pro-
portionate growth in the personnel to
operate them. Figures at the present
time are not being made public.
Probably an explanation as to the
organization duties and functions of
a typical depot will serve to explain
the workings of all such installations.
Each depot is organized with an of-
ficer in charge and his executive staff.
The basic functions are divided among
administrative, local purchase and
storage and issue divisions. As the
name implies, the administrative divi-
sion handles all matters of personnel,

ATOP FLIGHT NAME IN
SPEAKERS or WAR WORK!

3929 S.MICHICAN AVE. CHICAGO, ILLINOIS

civilian training and service,
along with the very important
fiscal functions. Local purchase
concerns itself with the procure-
ment of all items purchased lo-
cally. The last division, namely
storage and issue, has to do with
warehouse control, the mainte-
nance of records, establishment
of repair shops and all matters
of shipping and issue of this
equipment to the using units.

In such a brief cross-section
of the mission, organization and
functions of the Signal Procure-
ment districts and the Signal
depots there is not much oppor-
tunity to go into the thousand-
and-one details that are asso-
ciated with the direction of these
agencies. The streamlining of
control and purchase has
speeded up the problems of pro-
curement, storage and issue and
by just so much are bringing us
closer to our final objective—
victory in this war.

FOR COMBAT WARFAR E

Doyourecognizethesebatteries? Most of them are
identical with the Burgess batteries you know so
well. Same high grade material—same workman- I
ship—same quality. The only change is in face—
the Signal Corps label has replaced the familiar
Burgess medallion. They're batteries of war now!

INVEST TODAY TO PROTECT TOMORROW

PHOTO BY U. S. ARMY SIGNAL CORPS
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* * *

; /\ Uncle Sam has rigid purchase specifications.
Every gun—every plane—every tank—every item
purchased for combat warfare must be top
quality. Every cent of your war bonds and stamps
is carefully invested to provide our troops with
the finest that American industry can produce.

BURGESS BATTERY COMPANY

“There is no Substitute for Quality”

FREEPORT

www americanradiohistorv com
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eur

METERS « POTENTIOMETERS » RHEQSTATS
Neee é"ny&uu[ Alineele-AMer Gight a@cu'n.’

“These modern "minute-men” are the precision, dependable elec-
trical instruments designed and manufactured by the DeJur-Amsco
Corporation. They're serving America in our Armed Forces as well
ias in hundreds of factories from coast-to-coast. Full-scale produc-,
tion permits us to help you immediately with your war contracts.,

If you have any special problems, let us hear from you.
Write, wire or phone for new Catalog 1-61, Dept. RN

Modern radio transmitters and receivers, capable of the
most severe abuse, are uset-l by Signal Corps troops. TR B ARl bobomena o inatn indicuﬁng
hand tachometer for determining rotary and
vibratory speeds. Available in two basic

ranges 500 - 8,000 and 1,000 to 16,000.

BOULIN INSTRUMENT CORPORATION

PORTABLE " AND STATIONARY CENTRIFUGAL TACHOMETERS
PORTABLE CHRONOMETRIC AND STROBOSCOPIC TACHOMETERS

65 MADISON AVENUE, NEW YORK, N, Y,

I K

£
fh RN

il R
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BOTH are radio jobs!

LASY 70 GET - AB/LITY NEEDFD-
FoR WPA”?/II only | PERMANENT JoOB
L] i D g o

CREI Technical Training Prepares
You for the 600D RADIO JOBS
That Pay Good Money for Ability!

Radio jobs are easy to get—the demand runs
from technicians to engineers in every branch of
the industry. But these jobs which come 3o easy fo-
day, won't be so easy to hold . .. when more quali-
fied men are ready to take over ... and when the
war is ended and the radio indusiry returns to
civilian production.

The ambitious radioman who is sincere and
ambitious in his desire to enjoy a secure future in
radio, will be the first to recognize that today's
better-paying jobs and tomorrow's careers will go
to those men who have modern technical training
in practical radio engineering.

The opportunity for advancement was never as
great as it is right this minute. There are good-
paying, responsible positions owaiting you in
broadcasting, manufacturing, government, avia-
tion . . . jobs that you con get AND HOLD by
combining your own radio expetience with the
CREl planned program of advanced technical
training.

@ Write for free 32-page booklet con-
taining full Information about CREI
home-study courses and how they
equip you to advance to a better job

if you have hod professione! or ama-
teur radio experience ond won! to
moke more money—IJet us prove to
you we hove something you need fo
qualify fer o better radio job. Te heip
vs inteiligently answer your inquiry—
please state briefly your bockground
of experience, educatien and present
position.

CAPITOL RADIO
ENGINEERING INSTITUTE

E. H. RIETZKE, Presiden

Home Study Courses in Practica! Radio
Engineering for Prof 1 Se

-fmpr

Dept. RN-11, 3224 — 16th Street, N. W,
WASHINGTON, D. C.

Contractors to the U, 8, S¥nal Corps—U. 8. Coast Guard
Producers of Well-trained hnieal for 'y

e ——
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Aviation Radio
(Continued from page 254}

battery and/or batteries and even a
great part of the wiring; or exchange
the radio equipment for equipment
requiring less power. This is impor-
tant!

If the aircraft owner purchases his
equipment from a dealer who has the
owner’'s welfare in mind he will ascer-
tain the type of aircraft possessed and
inquire as to whether or not a gener-
ator and battery are installed. He
will then figure out the power capa-
bilities of the craft’s electrical system
and make recommendations to the
aircraft owner. He will not attempt
to sell him equipment which will not
operate in his aircraft.

Antenna considerations were cov-
ered in a previous lesson so they will
not be presented here.

Material and tool asembly is a large
problem to the novice. The questions:
“What material in addition to the
radio equipment will be needed for an
average installation? How is this de-
termined? What tools will be need-
ed?" are questions often asked by the
inexperienced - technician.

In addition to the radio equipment
consisting of receiver, transmitter,
etc., a certain amount of tape; shellac;
resin-core solder; assortments of wire
(depending upon the installation);
wire braid for bonding and shielding;
tuning gear lubricants; conduit
clamps: conduit; assortment of bolts,
nuts, lockwashers, etc., should be on
hand. If no records are available on
past installations similar to the one
which is to be made, the technician
must figure out what is needed for
the job by placing the equipment in
approximate position in the aircraft
and running connecting cables, etc,
and making a list of materials which
may be used. At the same time he
can make a mental inventory as to
the tools he should provide himself
with to make the installation. Gen-
erally, the items given above will be
needed in addition to other special
items needed for a particular installa-
tion, such as: special mounting brack-
ets, special standoff insulators, etc.

The tools most used will be the fol-
lowing: A pair of diagonal pliers,
socket wrenches (assorted sizes); end
wrenches (assorted sizes); hack-saw;
soldering
pipe pliers; assortment of screw-
drivers 3 to 16 inches; chain nose
pliers; conduit bender (swager); line-
man’s pliers 8 inch; off-set screw-
driver; Phillips screwdrivers (assort-
ed); electric drill with assorted drills
up to % inch; tap and die set; and
lineman’s pocket knife.

Before attempting an installation
the technician should be thoroughly
familiar with the care and use of
tools.

Immediately after completing a
preliminary survey of material need-

www americanradiohistorv com
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Signal
Service

* * *

Radio Equipment by

Lootltt

Now in the Front
Line of War
Communications

on Land, at Sea
and in the Air...

The successful operation of the
Armed Forces depends upon
proper communications. Doo-
little Radio Equipment has al-
ways been engineered and built
to meet the strictest service re-
quirements. Today, this special-
ized experience is being fully
utilized to produce special com-
munications equipment for the
Air Forces of our Nation.

* * *

While we cannot serve our old
customers at present, you can be
sure that, with proper care, the
Doolittle Equipment you now
have will continue to give long,
satisfactory service.

Designers and Manufacturers of Air-
craft, Police and Broadcast Radio
Apparatus.

RADIO, INC.
7421 Loomis Blvd., Chicago
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ed, space availability , etc., the equip-
ment destined for installation should
be inspected and bench tested; thus
assuring its condition before actual
installation.

The recommended installation or-
der of a complete radio installation
(installing nearly all available equip-
ment) is: 1. Junction boxes; 2. Panels
and sub-panels, fuse receptacles both
exterior and interior; 3. Generator
and battery (seldom the case); 4. As-
sociated electrical wiring; 5. Antennae
systems including loop assembly; 6.
Receiver; 7. Interphone system; 8.
Transmitter; 9. Marker beacon receiv-
er; 10. Radio compass receiver and
11. Special equipment such as abso-
lute altimeter, auxiliary receivers, etc.
This order of installation does not in-
dicate that any other sequence is
wrong. However, it should be remem-
bered, that in order to affect a speedy
and efficient installation it is essen-
tial that components “closely allied”
(compass receiver, communications re-
ceiver, interphone, etc.) be installed
in “order.”” However, where it is
found that one component once in-
stalled would hamper the installation
of another component, then it would
be necessary to change the order of
installation. And where one compo-

nent if installed first would later aid |

in the installation of one or a group
of components, then of course, it is
given installation priority.

Depending upon the experience of
the technician and the amount of
equipment to be installed, installation
order of components will be governed
generally by the type of equipment
and the design of the aircraft.

In rare instances where a shortage
of equipment components precludes
the possibility of an entire installa-
tion, components which are a part of
a group, viz., receiver group: remote
tuning control unit; power supply;
filter units; etc.,, may be installed and
a part of remaining equipment in-
stalled in order to save time. Later,
with the addition of the missing com-
ponents, a complete installation can
be speedily affected.

A word of caution here, however.
If the exact dimensions of the miss-
ing units are not known it would not
be wise to install components which
may later deter proper installation.
No guesswork should be indulged in
if re-installation is not desired, and
which, incidentally involves more
work.

A junction box is just as the name
implies. It is a box containing con-
nector strips to which the wires of an
electrical and radio installation are
joined, and from which, connection is
made to various circuits; obviating
the necessity for making many bulky
connections. It could be easily called
a “distribution terminal,” because its
prirqary purpose is that of gistributing
current.

Installation of the junction box is
usually made at the aircraft factory,
but in rare instances must be made by
the I&M technician. . Its installation
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Today as Always...
the Same Dependable Qualily

l‘ |.

never vary in the most important
feature of all—uniform quality that
means recording and playback per-
fection under the most exacting
conditions. That’s why Audiodiscs
are chosen for today’s critical appli-
cations on home front and battle-
front alike.

NOTHING ADDED...NOTHING TAKEN AWAY

Engineers who know prefer Audio’s
exclusive and unchanged coating formula
and process. Here-is the same flawless,
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tracking, engineered thread control, free-
dom {rom annoying static, longer play-
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greater efficiency, convenience and long-
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tions, sound and motion picture swudios,
educational institutions and governmental
agencies, make Audiodiscs specifically
adaptable to Signal Corps and other war-
time needs. Now patented for your pro-
tection, Audiodises are readily available
through a coast-to-coast network of dis-
tributors. Cal! your nearest one—or wire
us for complete information TODAY.
Audio Devices, Inc., 1600 B'way, N. Y. C.
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—they speak for themselves
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One-Horse Radio in Aetion

WE CAN ALL HELP
WIN THIS WAR!

WE ARE busy supplying our
government with new and used
communications receivers and
transmitters urgently needed.

That is why we are paying
highest cash prices for used
communications equipment,

You can help win this war by
contacting us at once if you are
willing to convert your equip-
ment into cash.

Remember — after the war,
you will want a new receiver,
And you can buy a new and
better receiver with what we
will pay you.

Write, telephone or telegraph
us descrlptlon of your used
communications receivers and
transmitters of standard make;
you will be paid cash immedi-
ately without bother or red
tape.

We also have a store at 2335
Westwood Blvd., West Los An-
geles, Calif.

.\cme I'hoto
Corp. Edwin Block of the California State Guard demonstrates portability
of his invention, a light weight set, permitting him to send code in Morse.

COMPLETE STOCKS

% We still have large stocks of receivers, 22
meter cquipment, meters, tubes, 'ransformers
resistors, condensers panels, chassls and radio
parts of all sorts, We sell and rent code teach-
ing equipment. Your orders and inquiries in-
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HENRYRADIO SHOP
BUTLER, MISSOURI
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is relatively simple to carry out.

A mounting site nearest the avail-
able power source is selected with
some consideration being given to its
location with respect to the equipment
it must serve. The box is mounted in
a position which will afford easy ac-
cess to the terminal strips and where
a common connector, or test terminals
are situated in such a position within
the box, making connection difficult,
the terminal strip should be remount-
ed. When tying in wires to the con-
nector strips, white adhesive tape
should be used for tagging these wires
in the standard fashion, i.e., write the
circuit number (or wire number) on
the adhesive tape near one end of a
strip approximately 1 inch wide by
1% inch long; wrap this strip around
the wire beginning with the unmarked
end. After the wrap is completed
paint the tag with clear wvarnish.
Space is usually provided on connector
strips for marking circuit numbers.

Conduit connection to the box is
made through appropriate knockouts.
Usually, a group of wires are routed
through conduit simultaneously and
before connection is made each circuit
is checked with an ohmmeter or line
test buzzer.
wiring which forms a part of the ship’s
electrical system, the battery should
always be disconnected.) Sharp bends
in conduit should be avoided. A swag-
ing machine properly designed and
operated will prevent making short
sharp bends. The bend, if short, should
not be sharp, but should be a gradual
one. The effects upon wire rounding
a sharp short bend are detrimental in
that gradual rubbing off of the wire
insulation will soon cause shorting.
The rubbing is caused by vibration
which must be lessened by properly
mounting the conduit. Conduit should
he routed as straight as possible with-
out too many turns or bends. When
the latter exists it is a difficult job to
properly fasten the conduit securely
to the aircraft structure. Too, when
clamps are used (strongly advocated),
tape or rubber shims should be placed
between the clamp and the conduit to
lessen the undesirable effects of vi-
bratipn‘

Panels and sub-panels (often re-
ferred to as connector panels) are
utilized when connection between
component units of a major unit must
be made, or where many connections
from a group of major units must be
affected. The panels and sub-panels
are similar to the junction box con-
nector strips but are not usually de-
signed as a ‘relay agent” for large
currents. These are installed where
needed and it is not uncommon to see
three or more of them in a medium
sized aircraft. They are mounted at
a central point between the units to
be served as in the case of the junc-
tion box. All cables, wire, etc., should
be shielded and bonded. (Methods to
be explained later.)

. Fuse receptacles if not an integral
part of the equipment should be in-
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(When installing any |

CAPACITORS

Plastic replaces aluminum in this fa-
mous American line of Electrolytic and
By-Pass Capacitors. They are engi-
neered to precision standards for lasting
dependability—with new jar-proof fea-
tures—finer electrical characteristics—
ard improved appearance in any type
of assembly. Available In all standard
capacities and working voltages.
Specilication Sheets on Request

AMERICAN CONDENSER CORP.
Chicugo, Il

2508 So. Michigan Ave.

www americanradiohistorv com

263


www.americanradiohistory.com
www.americanradiohistory.com

Speed up REPAIR JOBS

with These Handy @
SERVICE AIDS

New Instant Automatic
Wire Stripper

Strips all types of wire in
stantly, easily and perfectly.
Just press the handles. Cuts
wire too, Saves time, money
and trouble for Radio Men,
Electricians, Sound Men, etc.
List price, $6.00.

Ne-O-Lite Electric
Trouble Shooter

Every Radio Man and Elecirician should
have one, Tests AC and DC lines, DC
olarity, blown fuses, etc, Traces round
rn. in AC circuits. Useful as RF indicator,
spark plug and cable tester. Has hun+
dreds of other useful applications. Can
be used on 40 volts AC to 500 volts AC
or DC. List price $1.00,

Radio Chemical
Laboratory

20 large 2 oz. bottles
contain ¢ements. sole
vents. contaet cleaners.
non.slip diat ehomi.
cals, lubricants, ins.
varnish. eabinet stains,
glue. coil dopes, ete,
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with FREE RACK.
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Rockford, lllinois, U.S.A.
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Best Praol of Unifarm,
nstant, Dependable

QUALITY

ance and equ
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stalled where fuses can be readily ex-
tracted and replaced. The exact
mounting position is governed by the
proximity of the power source- and
equipment.

The generator and battery are usu-
ally installed by the aircraft manu-
facturer. In the light plane very few
will be found, However, if the tech-
nician is asked to install them, the
manufacturer's instructions plus the
assistance of an able mechanic should
make the job very easy.

Electrical wiring associated with
the generator and battery should be
installed carefully, for upon the elec-
trical installation depends the effi-
ciency of the entire radio installation.
The correct size wire should be used,
allowing at least a 50% overload
safety factor. That is, if the wire will
carry 40 amperes with all equipment
operating it should be capable of car-
rying 60 amperes in an emergency.
Even though the fuse or fuses are
considered the “safety valves” in the
electrical installation (in some cases,
circuit breakers) and will usually
take care of overloads, the safety fac-
tor is still taken into consideration
and allowances made for it.

Wire entering a junction box or
panel should terminate in a lug ter-
minal. A wire is never twisted around
a connector unless it has first been
formed and soldered; even then, a
good stable connection does not often
result. Conduit should be used wher-
ever possible because it lessens fire
hazard and at the same time acts as
a metallic shield for the wire it car-
ries.

When peeling off wire insulation
(B&S Gauge 16 or smaller), it should
never be pinched off with pliers. This
practice although speedy does more
harm than good. A sharp knife should
be used and a circular cut made just
deep enough into the insulation to
loosen it; then the amount cut can be
easily twisted off.

Routing of electrical wires in an air-
craft is a difficult job if polarity is not
observed, this resulting in magnetic
radiation which affects receiver oper-
ation. Twisting of wires of opposite
polarity, running wires carrying cur-
rent polarized the same parallel to
each other, will lessen the effects of
magnetic radiation in that magnetic
fields of like polarity are cancelled.

Most aircraft contain the “two wire
system,” but many will be found to
contain the “single wire” or the
“grounded wire" system. A system
not used often is the "“two wire ground
return system.” There are advan-
tages and disadvantages to all of
them.

In the grounded wire, or the “ground
return” system as it is sometimes
called, radiated interference is less-
ened but each structural member of
the aircraft carrying current must be
carefully bonded, much more so than
the two wire system. In the two wire
system careful bonding is essential
but only because various structures
may be at a lower or higher electro-

www americanradiohistorv com

AMERICA’S FINEST it
RADIO KEYS

IBROPLE

Trade Marks:
VIbunIn. Lightning Bug. Bug

GENVUINE DELVUXE
s “LIGHTNING

, ONLY
: $ 50
VIBROPLEX Semi-Automatic Radio 17—'
Keys are doing a fine job in every With
branch of communication service on PATENT
land, sea and In the air, demonstrat-
ing day after day that they are eas- JEWEL
fer to operate, more efficient — more | Movemant
dependable than ever.

Many Advanced Features

This is one of the smartest. smoothest.
caniest to operate BUG (ype keys Vibroplex
has ever produ addition to the
ihenes o Model 1

oy ng_Bug'’ el 8 _equlpped w
PATENT JEWEL MOVEMENT—an exclusive
feature which has

The “Buan
rade rmark
|den!,|‘nu the Plece

Sropiex, V1 Sending at 14s Easiest and Bes?

bropiex,

By any standard. by any measurement DeLuxe ‘‘Light-
ning Bug'' Yibronlex Keys represent sending at its eas-
test and best. Maintain TOP performance under all op-
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EXPERIENCE

for
TELESCOPIC ANTENNAE

% Backed by 10 years of expert

knowledge of antennas for home

. and auto radios . . . this organiza-

tion offers its wide experience and serv-

ices to the Navy Dept.; Air Forces, and

the U. S. Signal Corps . . . for the
manufacture ot Telescopic Antenna.

% We are at present engaged in sup-
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manufacturers with antennas for govern-
ment contracts.
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of blue prints for quotations . . .
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Please Uhrile!

DEPT. R
PHILSON MANUFACTURING CO.,Inc.
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static potential with respect to each
other, causing interference by mutual
discharge. It is much more difficult
to properly bond and shield a two wire
installation than it is a single wire
grounded return system. One may
think that because the aircraft struc-
ture is used as one conductor that it
would be more difficult to bond. On
the contrary, because there is more
wire which is not always routed in
pairs, and because the structures of
the aircraft tend to re-radiate certain
types of interference; especially when
not properly shielded and bonded, the
two wire system usually occupies more
time and requires more material.

In the two-wire ground return sys-
tem a major job of bonding and shield-
ing presents itself because two sepa-
rate generators, batteries, ete., are
used. And because more ignition wir-
ing (multi-motored installations) is
employed, extraordinary care must be
taken with the shielding and bonding
and all principles which apply to the
other two systems must be applied.
However, one need have no fear of
coming in contact with this system as
it is only found on aircraft undergoing
a major electrical system re-installa-
tion job.

When making wire connections
(two wires jointed together) the con-
necting ends should be soldered, the
connection taped and shellacked. The
preferable method, however, when
many connections will not be
“bunched” together is to lug the con-
necting ends and fasten them together
with a small bolt and locknut. This
method simplifies trouble shooting in
that the two wires can be readily dis-
connected for test.

All connectors regardless of the type
should be taped and shellacked. Con-
nections made to lug terminals in the
Junction box or panel should be spot-
ted with glyptal, or a good grade of
varnish,

When making continuity tests be-
tween wires whose ends are widely
separated, a simple expedient consists
of a buzzer and a pair of phones con-
nected so that the buzzer can be heard
if a continuous circuit exists. (A com-
mercial line test buzzer is available
and information concerning it can be
obtained from any telephone mainte-
nance man.)

After completing the antenna Sys-
tem and making final connection to
the lead-in insulators, the receiver
and/or transceiver installation is then
started.

Tubes are removed from the re-
ceiver while making the installation.
If holes must be drilled for the re-
ceiver mounting and no template has
been provided one can be readily
made from hard smooth cardboard.
Depending upon whether or not the
receiver is rack or shelf mounted,
mounting frames and brackets should
be fastened to the receiver proper be-
fore measuring for mounting dis-
tances. In case the receiver is to be
rack mounted, mounting frames and
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brackets must be removed and meas-
urements taken for the rack assembly
which also may house the transmitter,
receiver, power and antenna relays,
ete. Seldom will one find a rack de-
signed which has provisions for a
dynamotor assembly along with trans-
mitter, receiver, etc.

In the preliminary phases of in-
stallation consideration was given to
mounting space, equipment placement,
etc. Accessibility to components of
a unit, such as tubes, fuses, vibrator,
etc., is of paramount importance. For
this reason, when ‘‘spotting” the re-
ceiver (and if space is limited) every
practical means for mounting the re-
ceiver should be utilized, so that its
components are accessible for service.

All equipment requiring an antenna
for operation should be mounted as
close to the lead-in insulators as pos-
sible. This is especially true of UHF
equipment.

Where aircraft design prohibits
placing the receiver near its own lead-
in insulator and/or antenna switching
relay, a compromise must be struck
between remote control cable length
and antenna lead-in length. If the
receiver is directly tuned, then it will
be necessary to run the connecting
transmission lines by the shortest
practical route. If no drop in effici-
ency will be apparent (as in the case
of those receivers covering 200 to 400
kilocycles) it is still wise to use as

i little wire as is consistent with good

installation practices.

If a common antenna is used be-
tween receiver and transmitter, an
antenna switching relay will no doubt
be used. This should be installed as
near the antenna lead-in insulator as
permissible. In case it would be dif-
ficult to install it near the lead-in due
to the impracticability of long power
lines, then it should be mounted as
close to the receiver as possible which
in turn should be close to the power
source.

Long power supply lines have large
voltage drops and make fine con-
ductors for interference. Therefore,
when feasible, all power should be
routed to the central junction box
which is usually installed so that dis-
tribution of power over short distances
is made possible.

All aircraft radio receivers are es-
pecially cushioned against shock by
shock mountings. These consist of in-
verted rubber cups which are fastened
to the receiver sub-mounting with
snap fasteners (safety slides or Dzus
fasteners). When checking shock
mounts, whether they hold a rack or
an individual piece of equipment, care
should be taken to see that these are
free. In many instances where de-
terioration of the rubber has set in,
or where the retaining screw is too
tight, the mounted unitswill receive
an unusual amount of vibration which
is detrimental not only to tuned cir-
cuits, tubes, etc.,, but also to mechan-
ical structures.

After all holes have been drilled the
sub-mounting should be removed from
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stantly to save time on all kinds of elec-
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the main mounting which should be
bolted and fastened as tightly as pos-
sible to the aircraft structure. The
sub-mounting after attachment to the
receiver may be attached to the main
mounting making certain that all
shock mounts are absolutely mobile.
Where an instrument panel mounting
is being installed no special attention
need be paid to shock mounting other
than placing rubber washers between
the set and the panel. (All instru-
ment panels in aircraft are cushioned
against vibration.)

The receiver remote tuning control
unit (if one is used) should be mounted
as close to the operator’s position as
possible and be calibrated upon in-
stallation. That is, its dial should be
“zeroed” with that of the receivers
and allowance made for back-lash if
the mechanism is not spring loaded.
Above all, the remote control cable
should not be tight. A certain amount
of play must be left in it to cope with
vibration. Clamps holding the cable
should be staggered at approximately
every 2% feet of the cable’s length.
Tape should first be wrapped around
the cable covering before mounting
the clamps; this prevents noise caused
by metal rubbing against metal.

After the receiver and/or remote
control unit are installed, mounting
of the power supply unit (if the re-
ceiver does not contain one) is begun.
The majority of the larger receivers
utilize a dynamotor which operates off
the aircraft battery. A dynamotor is
nothing but a motor generator, elec-
trically operated. The smaller receiv-
ers make use of a vibrator type
(Vibra-pack) power supply which also
operates off the craft's battery. Usu-
ally, a receiver employing a vibrator
type power supply will have this sup-
ply mounted on the main chassis with
other units.

If the dynamotor supplies voltage
to both a receiver and transmitter,
then it will be necessary to mount it
close to a junction box or distribution
panel in order to lessen voltage drop.
The same considerations as concern
shock mounting apply to all dyna-
motors.

The power cords to and from the
dynamotor should be shielded, taped
and shellacked; in every case the
shield should be grounded every 12 to
20 inches to the aircraft structure. In
case a wooden ship is receiving the in-
stallation (a craft whose structure is
composed of wood and fabric) a com-
mon grounding strip consisting of
wire braid (shielding) should be used,
and all shields tied to it.

Before installing the dynamotor its
lubrication should be checked and
commutators examined.

Alternating current generators
(110 volts 800 and 60 cycles) will
sometimes be found in the larger air-
craft. These generators were de-
signed to supply power to equipment
especially designed for 110 volt oper-
ation. Their installation is usually
made at the aircraft factory and the
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CLIMITED STOCK OF “HARD-TO-GET”

PUBLIC ADDRESS EQUIPMENT

No Priority Required . . . Immediate Delivery From Stock

18-Watt Phonograph Amplifier. Built-in low frequency comgensa—
tion. Automatic volume expansion, Response is within 134 D.B. be-
tween 50 and 10,000 C.P.8. Controls are Bass Boost, Treble attenua-
tion, Master Volume and Expansion. Includes 7 tubes; 2 are dual pur-
pose. Size 13x7x7 inches high. Webater 2-post automatic record changer
with permnanent sapphire stylus. 78 R.P.M. turntable. Complete with
one Jensen JCP 40 12-in. P.M. speaker with coaxial tweeter and high
frequency control, Cabinet not included. Qnly 6 in stock.

57 PVM 13180 Shipped prepaid................. 0060000660 $78.50

14-Watt single speaker Public Address System with Webster
2-post 78 R.P.M. Automatic Record Changer. Housed completely
in a two-piece artificial leather carrying case. Desk type crystal micro-
phone; separate gain controls for microphone and phonograph; tone
control with switeh; 10-in. P.M. speaker mounts in removable lid.
Only 16 in stock.

57 PVM 12860—-Complete system. Shipped prepaid...........$64.50

Same as above except with manually operated 78 R.P.M. phonogaph
motor and crystal pickup instead of automatic record changer. Plays
12-inch or amaller records. Only 8 in stock.

57 PVM 12861—Complete system. Shipped prepaid........ $55.50

Same aa 57 PVM 12860 above but with dual speed 78-33)¢ R.P.M.
tranacription turntable that plays 16-inch or smaller records instead of
record changer and without microphone and stand. Only 38 in stock.

57 PVM 12862-—Shipped prepaid..........cccoiiiieiiiianns $74.50

22-Watt Portable Public Address System comprising seven-tube
amplifier; manual phonograph unit that £laya 10-inch or 12-inch
records built into amplifier dust cover. 78 R.P.M. motor. Adjustable
input channels for two microphones and one phonograph; Tone Con-
trol. Two 12-inch Utah epeakers with 25-ft. cables that mount in
each half of two-piece carrying case. 3-section microphone floor
stand and high quality crystal microphone. All parts mount in carrying
case covered with artificial leather. Only 12 in slock. ,

57 PVM 12867 —Complete system. Shipped prepaid........... $79.50

7-Watt Single Speaker Public Address System. Two input chan-
nels; one for microphone, other for phonograph, radio or FM, etc. Tone
control. Includes one R-inch electro-dynamic speaker with 25 ft. cable.
Cryatal microphone with desk stand and 18 ft. cable. Carrying case is
covered with black artificial leather. Size 133{x13%(x10}4 inches.
Speaker mounts in removable case cover. Only 11 in stock.

57 PVM 12875—Complete syetem. Shipped prepaid........... $29.95

57 PVM 13181—Complete but less carrying case. Shpd. prepaid.$25.50

35-Watt Fixed Public Address System cemprises amplifier with 3
adjustable microphone inputs; 2 phonograph inputs with single fading
control; 2 speaker outputs; selective impedances; Jack with attenuator
for 8 ohm monitor speaker; frequency response within 2 D.B. from 50
to 10,000 cycles; tone control; remote overall gain control with 50
ft.  cable. Two 16-watt 12-inch Utah speakers without cables. Floor
tyge microphone stand. High quality crystal microphone with 18 ft.
cable. D.B. Meter on Panel. Only 12 tn stock.

57 PVM 12880S—Complete as above. Shipped prepaid....... $99.50
57 PVM 12880—Same as above but without remote gain control,
Shipped prepaid............... e eertan et ven.. 594,95

Portable 35-Watt System—Same as 57 PVM 12880 but portable
with 3-piece black artificial leather carrying case—two 25-ft. apeaker
cables. Only 26 in stock.

57 PVO 12882—Complete portable aystem. Shipped prepaid..$106.50

30-Watt Mobile Sound System operates on A.C. as well as 6-volt
battery. Amplifier and manually operated phonograph are in one com-
pact unit. 8-volt 19-amp. power supply is self-contained—no switching
neceasary from one power source to another. 7 tubes—microphone
input channel and phonograph channel. Selective output impedances.
Master gain contrcl plus tone control. Complete with two 12-inch
13-Watt P.M. speakers with 25 ft. cables. Crystal microphone with
handle and 18-ft. cable. Only €3 in stock.

57 PVYM 12885—Shipped prepaid...........civnnnsnnnre...396.95

14-Watt Portable Single Speaker Public Address System com-
prising 5-tube amplifier with adjustable microphone input and phono-
graph input. Selective output im pedance. Tone control. 2-piece carrying
case in black artificial leather. Single 10-inch speaker and 25 {t. cable.
Cry,:tal microphone with 18 fi. eable. 3-section Ooor stand. Oniy £2 in
stoci

57 PVM 12892—Shipped prepaid...........c.ccoivevaenn. ....549.95

14-Watt Portabie Pubjic Address System—same as 57 PVM 12892
except with dual speaker case that also houses amplifier, etc. Two 10-
inch P.M. speakers instead of one. Only $ in stock.

57 PVM 12893—Shipped prepaid........... e $54.50

14-Watt Fixed 2-Speaker Public Address System comprises same
amplifier as in 57 PVM 12892. Two 10-inch speakers less speaker
cnbllca. Crystal desk type microphone with 18 ft. cable. Only 108 in
slock.

57 PVO 12890—Shipped prepaid................ i, 341,98

Slivertone Aristophone Musical Instrument Amplifier. 8-Wait
amplifier unit in 2-piece ¢arrying ¢ase. Microphone input channel in
adcﬁtion to Amperite Kontak microphone. Separate gain controls for
each. Complete with tubes, speaker and cable, but less microphones.
Only 42 in stock,

57 PVM 18960—Shipped prepaid............. AT $27.50
57 PVM 12895 Aristophone amblifier, tubes, speaker and one
Kontak microphone. Shipped prepaid........... .o $38.50

30-Watt Moblle Public Address System comprising 10-tube 110
volt A.C. or 6 volt D.C. Amplifier—2 adjustable microphone and
1 phonograph input channels. Selective out%xt impedances. _Tone
control. Complete with two 12-inch 16-watt Utah speakers with 25
ft. cables. Crystal microphone with 18 ft. cable. Three section floor
stand. 6-volt current of 18 amps. Only 6 tn stock.

57 PVM 12896S—Shipped prepaid................. e $94.50
0-Watt Mobile or Statlonary Public Address System same-as

* 3
57 PVM 128065 but with Webster 2-post automatic record changer

built as part of the amplifier. Only 64 in stock.
57 PVM 12897—Shipped prepaid. ... ... ....oocviiiniinin.. $124.50

Public Address or Home Record Player. Rim drive motor 78 R.P.M.
Astatic crystal pickup. Needle cup. Tone and Volume control on
motor board. Hinged cover with record-carrying facilities. Black arti-
ficial leather covered carrying case. Size 7} x1334x15) inches.
Only 9 in steck.

57 PVM 18900—Shipped prepaid.........

ACCESSORIES

Armored All-Mstal Cone Projector for permanent outdoor in
stallation. Houses 10 or 12-inch speaker. Overall length, 20 inches
Bell diameter, 17 inches. All itema shipped prepaid.

RO 1 & 4

57 PV 10964—Less mounting fixture. .. ............. ... e .. 55,45
57 PV 10964A—With mounting fixture, . ............... .. ... 7.70
57 PV 13185—Same as above but heavier metal for less rever-

beration. (Less mounting fixture).................... 0B06a800 7.38
57 PV 13185A—With mounting fixture..... e ereeenaeaeiaas 8.85

Auto top mounting platform for speakers, luggage, etc. Clampe on
rubber suction cups and gutter of car. Size 12x36x1 inch board. gom
plete with straps.

57 PV 17441—-Shipped prepaid........... 0B6G00600000000 ... 9469
Walnut Wall-type Baffle Cabinets for 10-inch or 12-inch speakers.
Sloped front panel with hardware.

57 PV 17443—-Shipped prepaid......... . X ]

Dual speaker case with flared ateel bells that are housed inside when
not in use. 2-piece unit covered with black artificial leather. Size

. closed, 18x18x19 inches.

57 PV 18958—Case and speaker flares less speakers. Shipped
Propaid. oo, eronnencncaaas 00000D0A00 0000GA00000003000 $18.95

All public address equipment, unless otherwise specified, operates only on 1i0-volt,

60-cycle alternating current. All equipment listed is complete with tubes. licensed by

Electrical Research Products, Inc. Manufactured exclusively for Sears, Roebuck and Co.

All merchandise guaranteed to be in accordance with statemenis made concerning if.
Send all orders to

SEARS, ROEBUCK AND (0., Chicago,

Illinois
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4or DEPENDABLE
SOLDERING
IRONS AND

EQUIPMENT
Lotk to

DRAKE

From that mighty mite the

e

Drake No. 400, to the high-

speed production “honey” the

Drake No. 600 Special, there
is a Drake Soldering Iron “‘just
right” for every communica-

tions manufacturing or mainte-

nance job.

Drake Heat Controls, Drake
Solder Drake
“Magic Cup” Stand are also

Pots, and the

important soldering aids.

AN IRON
FOR EVERY
PURPOSE

656 LIMCOLN AVE. CHICAGO, ILL.

COMMERCIAL RADIO INSTITUTE

A radio training center for over twenty years,
Well equipped. Excellent faculty. Practical
RESIDENT COURSES in_ Radie Telegraphy,
Broadcast, Servicing, Industrial, Television,
Aeronautical. Drafting. Mathematics and
Studig Technigue. Placement Bureau, Day
and Evening Classes Now Forming. Cata-
log ubon request.

Dept. C, 38 W. Biddle St., Baltimore, Md.

A SALUTE
TO
U. S. SIGNAL CORPS

""Complete Line of Radio Supplies”
Designers ® ¢ e Epgineers
TROY RADIO & TELEVISION CO.
1142-1144 South OSive St.

Los Angeles California

November, 1942

average I&M technician need have no
fear in coming in contact with them
at the average airport radio service
station. However, in case the I&M
technician is called upon to service
one he will have no trouble if he fol-
lows instructions which come with
every unit in tabulated manual form.

Nearly all of the larger aircraft (bi-
motored) which carry a large crew
and passengers is provided with an
inter-com system, or as it is com-
monly known, an interphone system.
When a tube amplifier is used to
amplify the feeble electrical impulses
from various microphones throughout
the aircraft, it generally derives its
power from the receiver supply sys-
tem. The only considerations for the
interphone system are: Route all
power cables as directly as possible;
shield and ground all audio conductors
(to prevent cross-talk); mount all
microphones so that if they should
fall while in flight they will not be-
come tangled with flight control ca-
bles; and mount all interphone switch-
ing boxes as close as possible to the
positions they serve. (Electric cord
curlers found in a 5 and 10 cent store
may be used on microphone lines to
keep them coiled up and out of the
way.)

The transmitter installation is not
difficult once the receiver installation
is in. Its controls, tubes, crystals, etc.,
should be readily accessible, and be-
cause most transmitters designed for
aircraft are remotely controlled, no
special attention need be given their
placement other than that which con-
cerns power line shortness, short an-
tenna leads, etc. However, because
higher voltages are used for trans-
mitter operation, special care should
be taken to see that adequate insula-
tion of power leads is made available.

Telegraph keys when installed
should be situated in such a position
so as to offer ease of operation. All
key leads should be honded and
shielded if routed for long distances,
otherwise ordinary connector cords
may be used.

After installing the transmitter the
keying relay should be checked and
adjusted, tubes placed in their respec-
tive sockets, removable tuning units
checked for contact by examining ba-
nana plugs and tapping them slightly
with a small hammer in order to
spread the segments for better con-
tact. Perchance the transmitter has
been in storage long, all sliding con-
tacts on coils etc., should be cleaned
with fine sandpaper "000,” and washed
with carbon-tetrachloride.

The marker beacon receiver should
be installed as close to its antenna
lead-in as is practicable, because it
operates in the UHF spectrum where
RF losses are high. In case a long
transmission line is used, its length
should be within limits set by the
manufacturer. The indicator which is
installed on the instrument panel
should be directly in front of the pilot
and so obvious that it would be im-
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SECONDARY

FREQUENCY
STANDARD

Used by U.S. Army Signal Corps

Y Exact Frequency Measursment 100 to

60,000 K.C.

*Chccks Laboratory Signal Generatoer
Accuracy.

Yr Checks Factory Test Oscillator Ac-
curacy.
Checks Recei and T itter Cali-

bration. Unexcelled for seiting Electron-
coupled Oscillator Frequency to Close
Tolerancs.

* Substitute for Spot Frequency Crysials
with Variable Oscillator Circuits.

* Ideal for Portable Use. Weight 12 Ibs.
Size 5" x 8" x 815",

Operates on 115, 130, 150, 220, ond 250 volt

2; to 60 cycle A.C. Supplied complete with Bliley

100 ond 1000 K.C, dvo-frequency crystol ond

ons &V6 oscillator, one 6N7 hormonic generator,

one 6L7 harmonic amplifier ond one 6X5 ractifier.
(Price Complete $39.50)

Write for details
FRED E. GARNER CO.

Radio and Marine Equipment
43 E. Ohio St. Chicago, Il

F'-H'I'Ehr- NE ZZEOEIS

e 50 TYPE

e
PANEL LIGHT ASSEMBLY

The demand for our No. 50 type continues to exceed
that of any other Drake Jewel Light Assembly. Large
quantities are being used for aircraft, radio, com-
munications, and electrical equipment produced ior
our armed forces. Precision built and with patented
{eatures, our No. 50 type is an extremely dependable
performer. Its three removable fibre washers make
possible quick, easg mounting on more than cone
panel thickness. Shipped complete with 14 inch Jewel.
Mounts horizontally in very little space. The No. SO
is only one of the big line of standard and special
Dial and lewsl Pilot Light Assemblies mads by
DRAKE. .. “world's largest exclusive manufacturer’|

Have You a Copy of Our Catalog?

DRAKE MANUFACTURING CO.

113 W. HUBBARD 5T. = CHICAGO, U. 5 &
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DEWALD

MANUFACTURERS OF RADIO AND
COMMUNICATIONS EQUIPMENT
OF EVERY DESCRIPTION

FOR OVER 22 SUCCESSFUL YEARS

440 Lofayette Stroet

DEWALD RADIO MANUFACTURING CORP.
UNITED SCIENTIFIC LABORATORIES,

Inc.
New York, N. ¥,

ADVANCE
RELAYS

t Catalog "F" avallable upon request.

ADVANCE ELECTRIC CO.
1260 West 2nd Street

Now serving our armed forces loyally and
efficiently. . . . In peace or war Advance
Relays play an important part in radio com-
munications and general circuit control ap-
plications.

Model shown is type 2000 small, ceramic in-
sulated, transmitter relay.

Los Angeles, Calif.

Emergenty Code—Pracme Equupmenl

hn l ith a
nuil !lo'd

J: wwwdu-

demand for trdnd radio omwn.

“PRAC-TO -CODE~

Bell-contsin 10 mll LC.—D
practios oseil’ uilt-in,
u T, Bnulilully
H{, pe 30
ubes and 1=—40 --“ light bull
"u'lnlm with tubes. less bulb..$9.95
Loss tubes and bulb. ...ouvenanes $7.9%

#/PRAC-TO-KEY*

Ellnll- laver, spting-tybe practict key
d contact adjusting ml’ewl
Beautifuily fnished solid .k base wit
conveniently located rmin

Postpald... ... ..o iiiiinininnn 5¢

INLAND WIRELESS

THE ENGINEERING BUILDING.

CHICAGO

SUBCONTRACTOR

Can make any radio or electrical
part or handle complete assem-
blies. Have precision and pro-
duction machines—test equipment
etc.—all types, compression plas-
tic molding. Approved by all
agencies. SEND YOUR PRINTS
AND INQUIRIES FOR
PROMPT QUOTATION AND
DELIVERY DATES. Brochure
on request.

Waestern Mig. Supply Ce., Dopt. RN, Keartoy, Neb.
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possible to miss its flashing indica-
tions.

The radio compass receiver is in-
stalled as close to the loop antenna as
possible and in a position convenient
for the operator. Its installation dif-
fers but slightly from the communica-
tions receiver installation. Remote
control synchronization is accom-
plished immediately after installation
as is compass calibration. The R-L
indicator (if one is used) is always in-
stalled near the marker beacon indica-
tor on the pilot’s instrument panel
Remote control units are placed near
the communications receiver’s remote
tuning apparatus. Most radio compass
units receive their power from small
dynamotors which may be found shock
mounted on the receiver chassis.

The manner in which special equip-
ment installations such as the absolute
altimeter etc., are performed, is dic-
tated by the following: Amount of
equipment already installed; design of
the aircraft; manufacturer’s instrue-
tions and recommendations; amount
of experience possessed by installing
technician; and installation equipment
available. It is to be remembered that
any radio installation is only as effi-
cient as it is installed. Installations
should be performed so that future
troubles which develop cannot be at-
tributed to the installation practices
followed by the technician.

After an installation is completed,
tested and the final stamp of approval
given by the technician, the pilot or
radio operator is the final criterion.
As the equipment is used various elec-
trical and mechanical troubles arise
which impair operating proficiency.
Upon the maintenance technician (who
is often the installation technician)
falls the responsibility of keeping the
equipment in a high state of repair..
He must keep the equipment operating
at the highest peak of operating effi-
ciency.

It is said, “Aircraft radio equipment
will only operate efficiently as long as
its caretaker.”

Every aircraft radio installation
whether it be a two-way or receiver
installation should be inspected and
tested before every flight and at regu-
lar intervals between flights. Every
60 hours or every 45 days, all equip-
ment should be removed, examined
and bench tested. A maintenance log
carefully kept will afford the tech-
nician a record of service rendered and
will often aid him in diagnosing and
remedying troubles in other installa-
tions. This maintenance log should
contain space for every unit serviced
with a column for additional remarks.

Each time the aircraft engine is
given its overhaul it would be intelli-
gent to check all wiring, junction box
connections, etc.

When equipment is removed for
bench testing, the receiver should be
checked for alignment with a good
cathode ray oscilloscope and oscillator
(preferably in a shielded room). The

(Continued on page 273)

RADIO NEWS


www.americanradiohistory.com
www.americanradiohistory.com

November., 1942

Including Frequency Modulatuon—'l‘elevnsuon, etc.

Inside Information for all Service-
men—Aircraft Pilots, Students,
772 PAGES, 400 DIAGRAMS
is complete—gives Authentic
Principles & Practices in Con-
struction, Operation, Service &
Repairs. Covers clearly and con-
cisely Radio fundamentals—
Ohm’'s Law—Physics of sound as
related to radio science—M easur-
ing instruments—Power supply—
Resistors—Inductors— Condens-
ers—Transformers and examples
—Broadcasting stations—Radio
Telephony—Receivers—Dia-
grams—Construction—Control
systems—Loud speakers—Anten-
nas—Auto Radio— Phonograph
pickups—Public Address Systems
—Aircraft & Marine Radio—Ra-
dio Compass — Beacons — Auto-
matic Radio Alarms—Short Wave
— Coil Calculations—Testing—
Cathode ray oscillographs—Static
Elimination—Trouble Pointers —
Underwriter’'s standards — Units
&tables. REVIEW QUESTIONS
—Ready Reference Index.

COMPLETE ¢ PAY $1 AMO.

. Yo get this ractical informa-
' tionin h an y form —Fill in and

AUDEI. Publishers: 49 West 23rd St., New York

Mail AUDELS NEW RADIOM‘N'S GUIDE for free examination. 11 0. K. | will

|seli||¢|l yotu Sl' tin 7 days; then remit $1 monthly until $4 is paid. Otherwise
w reurnit.

AUDELS

NG =t cravayErsle, 5. oy e ey S T o P B, Baliale o —yeye slfsfalies o sl
Address. o o a e e cm e e —————-
Occupation. _ o o ————————— -
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On the Defense in Malaya

Zophar Waxes
THE SIGNAL
0f Dependability

Our insulating waxes and

compounds, whether - in
radio communications or
other waterproofing ap-
plications, are meeting the

rigid tests of performance
set for them.

Our experience, coupled
with the engineering skill
that for so many years
earned us the confidence
of the radio industry and
electrical unit manufac-
turers, is being directed
with energy and determi-
nation towards our all out
effort to help win the war
by production of the finest
quality materials.

ZOPHAR MILLS, INC.
Founded 1846

112-130—26th St.

The need to keep communications lines open proved to be one of the great-
BROOKLYN, N. Y. est hardships to British Forces defending Japanese invasion of Malaya jungles.

B — T —rr——— =)
¢\ 0.

16th Street, South of Butler, EASTON, PA.

COILS TRANSFORMERS
ARCRATT COMPETENT ENGINEERING ~ A%°MT
TELEPHONE STAFF MICROPHONE
ELECTRONIC : OUTPUT
SUBMIT YOUR SPECIFICATIONS AND BLUEPRINTS FOR QUOTATIONS )
N
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RADIART

VIBRATOR POWER
DEVIGES

for

ARMY, NAVY, AIR CORPS
and other ARMED FORCE
APPLICATIONS

The RADIART Corporation

3571 W. 62nd St.
Clevefand, Ohio

MODERN PARTS for
MQODERN CIRCUITS

THAT HAVE BEEN

CATALOG UPON REQUEST

JAMES MILLEN
150 EXCHANGE ST,

MFG CO.Inc.

[ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—ao com-
plete line plus pre-tested accessories.

NEW LOWER PRICES

Qutstanding quality and performance ot
prices that help you meet any competition.

WRITE FOR YOUR FREE COPY

AUDIOGRAPH

- THE FIRST NAME IN SOUND

MALDEN. MASS. I

" John Mapdk Industtivs—Lliberty ot Ponnsylvaonia Aye,, Plymowth, Ind.

November., 1942

Aviation Radie
(Continued from page 270)

transmitter should be checked for cali-
bration, tightness of connections, de-
terioration of insulation; flaking re-
sistors (these should have been
coated); tuning gear lubrication; and
a close visual examination made of
all small components such as fixed
condensers, for deterioration. {Where
ventilation is not adequate, wax filled
condensers will “drip,” resistors will
flake, etc.)

All tubes should be checked with a
dynamic and emission type checker.

Individual units should be thor-
oughly cleaned; all phone plugs pol-
ished with crocus cloth; and the ex-
terior of cabinets should be given a
light coat of oil which is imediately
wiped off. (Typewriter oil is recom-
mended)

Remote tuning equipment is seldom
removed but should be inspected in the
aircraft for wear and lubrication.
Cords such as microphone, headphone,
etc., should be examined for wear and
breaks and no attempt should be made
to patch them; they should bhe re-
placed.

Upon re-installation every compo-
nent of the installation should be
tested in the aircraft and final adjust-
ment made. A battery cart should be
used in order to conserve the craft’s
battery. A means whereby connection
can be made to the central power sys-
tem of the aircraft readily is by util-
izing alligator clips which are clipped
to the power terminals in the junction
box. A battery box should contain two
batteries connected in parallel to fur-
nish adequate current for long pe-
riods.

Dynamotors and vibrator power
units often give trouble if not properly
taken care of. Depending upon the
manufacturer’'s recommendations as to
service procedure, the dynamotor's
end bells should be removed about
every 1000 hours of operation or ap-
proximately five months, depending
which comes first, and commutators
examined which should be a light
chocolate brown in color. (Refer to:
Aircraft Generators . . . the same con-
siderations apply to dynamotors.)
When lubricating a dynamotor the

YOU NEED THIS
RESISTOR CATALOG

jf /9 redenfd pertinent {n-

formation on a wide range of fixed,
adjustable, "Rib-on-edge" and ferrule

terminal resistors, power line and R. F.
chokes, brackets, bushings, etc.

@ L30 Lectrohm's 13 and 2 pound
capacity solder pots for radio. motor
and similar electrical equipment plants.

Bulletin No, 98

is just off the press
— write for your
FREE Copy!

INC ORPORATE O

5131 W. 25th Street, Cicero, Illinois

manufacturer’s specifications for the |

type of lubricant which should be
used, should be adhered to.
Overheating of dynamotors can be
lessened by removing end bells during
operating periods. In case a separate
dynamotor is used with the transmit-
ter, a switch for turning the dynamo-
tor off and on should be installed
either on the microphone or within
reach of the operator. Most micro-
phones come equipped with switches
which actuate a relay which in turn
controls the dynamotor and audio cir-
cuits. A “dead dynamotor” may be
caused by any one of a group of trou-
bles among which are: blown fuses;
defective switch contacts; defective re-

www.americanradiohistorv.com

WALSCO
RADIO CHEMICALS

For manufacturing, maintenance, and
servicing of Radio and Electronic
equipment.

Cements For All Purposes, e. g.

e RADIO CEMENT
For Spealker manufac-
ture and repair.

o CEMENTS FOR
PLASTICS

o THERMOPLASTIC
CEMENTS

o POLYSTYRENE
CEMENTS

ifgr coil coatings, etc.)
SPECIAL "WALSCO" CHEMICALS
e "WALSCOLUB B"—NEW—
Prevents corrosion and oxidation of

contacts (relays, switches, con-
trols).

o CONTACTS CLEANING FLUID
Cleans the contacts and prevents
oxidation.

Complete catalogs, samples,
etc. FREE to all government
agencies. laboratories, manu-
facturers, radio service engi-
neers.

WALTER L SCHOTT CO.

9306 SANTA MONICA BOULEYARD
CALIFORNIA

BEVERLY HILLS.
OFFICES IN NEW YORK AND CHICAGO
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SORRY!

Yes, genuinely sorry if you are among
those who asked for Acme Batteries and
were not able to get them. We had to
refuse your orders because our limited
supply of raw materials for domestic use
allowed us to only fill the needs of
people who had ordered from us in the
past. That's ne more than fair,

HAPPY!

Yes, genuinely happy because we are '

Wayne. ind.

doing our share to beat the Axis with
Acme. Offense work is keeping us very
busy these days. That's our big job
today.

So if your orders have been slightly
delayed—or if your orders were turned
down—please try to understand. OQur.
Victory is not far off!

SPECIFY ACME FOR ORIGINAL
EQUIPMENT AND REPLACEMENT

l

59 PEARL ST., BROOKLYN, N. Y,
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CHICAGO, ILLINOIS

MATHEMATICS ol

Two volumes covering algebra, radio arithmetie,
geometry ; advanced algebra, trigonometry,
compiex numbers. Write for e¢ircular giving
details of contents and prices.

MAEDEL PUBLISHING HOUSE, Room 109
593 East 38 Street . Brooklyn, N. Y.
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UNITED
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lays; shorted filter condensers; shorted
choke coils (which will generally blow
the fuses); defective plug contacts;
and shorted commutator segments.

After a dynamotor has been in-
spected and overhauled, it should be
tested for noise. A cathode ray oscil-
loscope should be utilized but when
one is not available, an ordinary re-
ceiving tube, such as the '30 connected
as a diode rectifier (grid tied to
plate), may be effectively utilized.
The dynamotor’s output is connected
to the input of the rectifier thru a
small condenser. A pair of headphones
are connected to the output of the
rectifier. If noise is present in the
output of the dynamotor it will easily
be heard in the phones. Noise can be
caused by defective filter units; dirty
or worn commutators, loose plug con-
nections, intermittent contacts caused
by vibration, etc.

A commercial vibrator tester should
be used to test all vibrators, Shorted
condensers, defective rectifier tubes,
etc.; all contribute to vibrator inoper-
ativeness. Dirty or worn contact points
on vibrator reeds will cause noise, and
the unit used for testing for noise just
described - can be used to good advan-
tage. If a vibrator is sealed, it should
not be touched; on the other hand if
it is assembled with screws and a vi-
brator tool set is available it may be
disassembled, cleaned and adjusted.

When shooting trouble in a radio
installation, check all simplest causes
of trouble first. That is, where a fuse
might be suspected, don't take the
trouble to remove the battery box
cover and test the battery!

There are many troubles which oc-
cur in an aircraft radio installation
and only by experience can the tech-
nician solve them effectively and
quickly. By pursuing a systematic
course when trouble shooting, using
proper instruments correctly and mak-
ing mental notes of the trouble found
for future reference a technician can
solve any and all maintenance trou-
bles which may arise.

The aircraft ignition and electrical
systems are potential transmitters of
undesirable receiver interference.
This interference takes two principal
forms, viz., conducted and radiated
interference.

Conducted interference is that in-
terference which enters the craft’s ra-
dio receiving system through the low
power supply circuits (electrical sys-
tem). Radiated interference is caused
by radiation from the ignition system
of the aircraft directly or indirectly.

A simple method for determining
which type of interference is present
is given: Take a short piece of wire,
attach it to the receiver antenna post
after removing and grounding the
lead-in, and attach it to the nearest
structural member ‘which has good
electrical connection to the metal mass
of the aircraft. Start the aircraft en-
gine and listen to the receiver. If in-
terference is heard, it will more than
likely be conducted interference.
When the wire is removed from the
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receiver and noise is heard it may be
radiated interferences. If the inter-
ference stops when the wire is
grounded, it is radiated interference.
In some installations both conducted
and radiated interference will be
heard.

For determining which part of the
aircraft is radiating, construct a coil
of number 18 annunciator wire wound
on a form approximately 2 inches in
diameter and about 4 inches long.
Fasten this coil to a bamboo pole
about 8 feet long. Use a shielded wire
and connect one side of the coil to the
shield and the other to the wire. This
wire should be 30 or more feet in
length. Now take the free end of the
wire and connect it to the receiver's
antenna post and ground the shield
near the receiver. Start the engine
and have an assistant listen to the re-
ceiver as you place the coil near the
suspected radiating member. When
maximum noise is heard in the head-
phones, stop the engine and examine
the offending part closely. Broken
shielding is very hard to trace and
can cause much trouble. The device
just described (Probe Antenna) in
most cases will locate nearly any
break in shielding, and radiation from
any structural member.

All spark plugs should be shielded;
high .tension cables shielded and
bonded to the aircraft; magneto hous-
ings grounded and preferably shielded
(even though adequate shielding’ is
nearly always provided an additional
amount of shielding wil! in no way
affect its operation); all members of
the aircraft which are attached by
means of bolts and bonded together
should not have a contact resistance
of less than .001 or more than .004
ohms; all connecting cables should be
bonded to the aircraft as well as their
shields if practicable.

In order to prevent or lessen con-
ducted interference, special care
should be taken with bonding opera-
tions. If bonding will not lessen it,
then all condensers on the generator
or generators, in control boxes, etc.,
should be checked. As a last resort,
a filter consisting of choke coils by-
passed to ground inserted in the air-

.craft power supply between source and

load should be installed. A flter if
properly constructed using the proper
components will nearly always reduce
or entirely eliminate conducted inter-
ference. In some cases it is necessary
to employ two filters; one at the of-
fending source and one at the receiver.
If after bonding and shielding the air-
craft thoroughly, noise still is heard
in the headphones when the engine is
operating and tests indicate that the
noise is neither conducted or radiated
interference, check all tubes on a dy-
namic tube tester having provisions
for testing tubes for noise. In many
cases tubes will be found which are
affected by wvibration. Because in-
ternal tube elements are close together
vibration will affect them causing
noise; and sometimes only a definite
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vibration period will cause it to appear.
Tapping the tube with the fingers or
a pencil upon which has been wound
rubber bands will sometimes locate the
offending tube.

If a trailing antenna is used with
the receiver and noise cannot be lo-
cated by the usual methods, suspect
the lead-in. Constant reeling in and
out of the antenna wire sometimes
wears ‘through the fibre fairlead; as
the engine operates, vibration is pro-
duced which affects this lead and
causes a “high resistance short'*
| which is intermittent in nature, pro-
ducing noise. (Inspect the fair-lead

> N bushing)
leriect communications make possible s A
perfect coordination . .". in 1oday’s mech. AnOtheI,‘ So_urce of noise is the .an-
2 anized warfare communicalions are the tenna SWItCh]ng I‘elay. If the pOlntS
. vitally important link that coordinales are du‘ty and pitted, vibration will

the movemenis of planes. ships, lanks, H i i i
and iroops. The superior perfoimance cause intermittent noise to gphigr 1

‘/'. qualities of THORDARSON 1ranslormers the receiver output, Dressing down

/ aid |he' cox:\slunl maintenance of good the points and adjusting the point
/ cSmmURICations: spacing will usually cure this trouble.
THORDAR During the last two years, many air-
LLIAAL S,ON y craft radio manufacturers have been

$ B0 FE v so i sTnetr € RicAG 0 iR GTs making aircraft radio equipment
Fransformor Shecialists Siice 1575 | which is portable in nature; especially

receivers. The receivers can be used
in the home or oflice and in the air-
craft. Operated from dry batteries
which will give up to 100 hours opera-
tion they are designed for the recep-

NA ELECTRIC PL tion of beacon signals, airport traffic
control frequencies, aircraft emissions,

-

and broadcast frequencies. If they do

M ANUFACT U RED B Y not operate properly in an aircraft,

THE WORLD'S lARGEST BU'[DERS OF they are a source of trouble to the
technician.

Primarily the aircraft owner pur-
chased the set because it would save
him the expense of installation and
* because he wanted a dual-purpose re-
ceiver. However, he sometimes will
expect a great deal from that set be-

GASOLINE DRIVEN ELECTRIC POWER UNITS

Used by all Branches cause he feels that it should perform

] equally as well or better than a per-

of the U. S. Signal manently installed unit. He is wrong

C d .h and it is up to the technician to diplo-
orps and other matically advise him why he is.

Usually the portable receiver will
receive the ignition system of the air-
craft as well as it will the local beacon
* station much to the dismay of the air-

craft owner.

Armed Forces.

| A The technician can of course bond

s and shield the aircraft but the aircraft

owner feels that it would cost too much

D - w' o N A N & o_ N s - " (approximately $20.00 for an aircraft
1457 Royalston Ave., Minneapolis, Minn. the size of a Beechcraft and about

$8.50 fOr one the size Of a Iaylor

Cub), but still he wants to get away
DEGREE IN 2% YEARS

from the intolerable noise he hears
every time he takes a flight. In order
QUA"'"'I" DELIUERY "ow to satisfy these “pard to please cus-
tomers” the technician will do every-

@M =1 For Government con- thing but a complete installation of
G === tracting and sub- shielding, bonding, etc,, and in the long
contracting for run would have been better off if he

B — land, Wi and had done the complete job because his
other ficld com- half measures only made the noise

e Complete Radio Em]incerinB Course in 27
months, Bachelor of Science Deoree. Radio
(television, talking pictures and the wvast
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War needs call for the engineer. Demand
excceds tho supply. Courses also In Ciwil,
Eleetrical. Mechanical, Chemical, Aeronau-
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school work. Enter January, March. lune, P E ing to the nearest all metal member,
September. 59th year. Write for catalog. \| {

1611-2 COLLEGE AVE. ANGOLA, IND. UNIVERSAL MICROPHONE CO., LTD. shield the headphone cord and bond it
Inglewood Calif. to the aircraft structure using a piece

TR' - STATE COLLEGE of braid and an alligator clip. Now if
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o mr—— deviecs. worse. There is one way to get around

Types PL- this. Place spark plug shields on the
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these measures don't lessen the inter-
ference, the aircraft owner should be
advised that he needs a complete bond-
ing and shielding installation; if he
still declines demonstrate a perma-
nent radio installation to him and nine
times out of ten he will want one him-
self.

Every I&M technician is a potential
aircraft radio salesman because he
knows the technical aspects involved.
A lucrative field awaits the wide
awake radio serviceman; and because
of his additional selling experience (if
he is a good serviceman) can expect
good remuneration.

As more and more aircraft are man-
ufactured, more I&M technicians will
be needed! The field will still be young
ten years hence.

In order to keep an aircraft flying
it takes about three times more ground
maintenance personnel than it does
actual flight crew members. In some
instances, the figure is even higher.

With the advent of the multi-
motored aircraft, more ground crew
members were found necessary to
maintain added equipment. Because
the larger ships contained more equip-
ment, this naturally meant more work
and greater care had to be exercised
in all maintenance functions. Re-
gardless of the amount of equipment,

..each component had to be taken.care .

of with the utmost regard for the
“flight safety factor”; no safety rule
could be violated.

The skill and training backgrounds
of maintenance personnel in line with
common qualificational standards have
to parallel that of the pilot,

Sometime ago we said, “Equipment
is only as efficient as its operator.”
This can be enlarged upon by adding,
“And the personnel who maintain that
equipment, who are cognizant of the
many rules of safety which must be
followed at all times.”

In order for an aircraft to take to
the air and operate properly after it
is in the air, the pilot knowing all the
while that he is flying a ship which
can be trusted, ground maintenance
technicians must vigilantly exercise
their skills, never forgetting that their
work, no matter how minute, will
eventually present itself through the
medium of the flight report if done
haphazardly. The final analysis of the
daily flight report is the criterion.of
the efficiency of maintenance person-
nel.

It is of course granted that elec-
trical and mechanical failures do take
place in the normal space of events;
these failures in many instances do
not reflect on maintenance personnel.

Citing a concrete example: a
vacuum tube burns out. Now no one
can tell when a tube is liable to be-
come incperative due to electrical or
mechanical failure.
our considerations on prior tube in-
spections, the tube may have tested
a little low and from previous expe-
rience indicated that it should be re-

placed. The technician who failed to :
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However, basing |
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Day and night, while humanity toils
and sleeps, the voice of aviation
sends its words winging through
space — always vigilant in that effi-
cient work of communications
which means so much to the aircrafc
of war or peace. Thanks to the fore-
sight of Frank Melville, the school
that bears his name is now a de-
pendable source of training for men
and women in radio communica-
tions for aviation —now more im-
portant to the safety and progress
of America than ever before!
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replace the tube, of course, would be
blamed. On the other hand if the
tube tested ‘‘good” on check, and if
after a few hours ‘“went out,” and if
the tube had not already spent its
useful service life, the technician could
not be blamed.

The wise aviation radio technician .
keeps a chart on “tube hours.” He
knows roughly when a tube will “ex-
pire,” but not the exact time. He
usually makes certain that no tube
will be allowed to remain in service
past a given number of “safe hours.”
If he does, and a tube failure occurs,
then he will of course be expected to
take the responsibility for that faiure.

It would be safe to say that 90% of
all tube failures are directly attribut-
able to the negligence and careless-
ness of the maintenance technician.
Preventive maintenance, i.e., that
maintenance which obviates likely
equipment failures by periodical in-
spections, repair, etc., must be thor-
ough and covering. The flight report
illustrates aptly the type of preventive
maintenance performed by ground
maintenance personnel and is neither
partial to efficiency or negligence.

The aviation radio technician must
know how to use and take care of the
tools common to his profession. Tools
that are used by him both within the
aircraft and the shop must be taken
care of at all times and their specific
uses learned.

Too little emphasis is placed on tool
care and use, in certain schools. For
this reason this lesson will cover the
care and use of tools as well as sup-
plemental material of interest and
concern to the aviation radio techni-
cian.

Before a student decides to take up
the study of aviation radio, and if he
plans on doing any actual mechanical
work, he should acquire a knowledge
of the tools he will use after he has
finished his theory and preliminary
practice. He must realize that each
tool has a specific purpose and should
only be used for the purpose intended.
In some instances, however, there are
exceptions to the rule but these are
not numerous. Generally speaking,
a tool is designed with but one pur-
pose in mind; when used otherwise,
due caution must be exercised.

Too often, a tool is used for a job
which not only results in damage to
the part being worked on but is detri-
mental to the tool itself. The man
who uses a tool not designed for the
job at hand just because the correct
one isn't “handy,” is a careless and
sloppy workman. He not only hasn’t
prepared for the job he is to do by
assembling the tools he will need for
that job, but more than likely has
failed to make a proper estimate of
the job; this being much worse than
forgetting essential tools.

The trained aviation radio techni-
cian before performing a task will
make a reasonable estimation of the
work to be done and the tools he will
require before he goes on the job.

(To be continued)
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Signal Corps Opens New
Replacement Training
Center

A new Signal Corps Replacement
Training Center was opened about
September 15, 1942, near Walerga,
California, about 12 miles from
Sacramento, the War Department
recently announced.

Brigadier General Stephen H.
Sherrill has been named command-
ing general of the new training
center.

The post has been named Camp
Kohler, for First Lieutenant Fred-
erick L. Kohler, Signal Corps, who
was killed March 14, 1942, in the
Far Eastern theatre while serving
with Lieutenant General Joseph
W. Stillwell’s military mission to
China.

Proenrement
(Continued from page 216)

in the near future, is raw materials.
Copper, aluminum, steel and nickel are
definitely limited. Shortages of these
metals, as well as of rubber, are
threatening to diminish production of
Signal equipment. But as the short-
ages appear, substitutions of available
resources- for scarce materials are be-
ing developed. Already there is a
growing list of change-overs, from
aluminum to iron, leather to canvas,
etc.—all a testimony to the ingenuity
of Signal Corps engineers as well as
that of private industry. Close liaison
with the War Production Board, the
Army-Navy Munitions Board, and
other Army and Federal agencies has
also resulted in measures designed to
keep production moving.

American and allied soldiers in all
corners of the world look to the thou-
sands of officers and civilians engaged
in the task of procuring Signal equip-
ment to deliver the weapons of vic-
tory. And the latter, in turn, depend
upon the thousands of manufacturers
and the 500,000 American workers in
the radio and communication equip-
ment industries to make those weap-
ons. The communication equipment
industry has risen to the needs of the
day. The Signal Corps is pleased at
the high degree of co-operation and re-
sourcefulness displayed by its contrac-
tors. Most of them appear to grasp
the fact that without Signal equipment
of the right kind, at the right time,
and in the right place, victory is not
possible. No less than on any other
branch of the Army, final success in
the war rests on the Signal Corps.
“The message must get through.”

Join the U. S. Army
Signal Corps!

November,

1942
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. ON THE JOB :

\ ALL

“THE WAY ;

MASCO

SOUND EQUIPMENT

On the job all of the way—""the
know how firm of the sound
industry.” Manufacturers and
engineers of audio sound equip-
ment in all its phases—offering
its technical services and its
proeducts to help further the war

effort—

# -
_ Shocialiits.
Amplifiers of all wattage outputs

IN..
Mobile and Battery sound systems

Complete rack and ponel sound
systems
Facilities for fnanufactutinq
special equipment
ufacturers of ail accessones
Mcthoms, units, microphone
stands, baffles, etc.

fac-
ete tool and chassis manu
ﬁa‘:‘li‘x‘n‘;l plant with all nece;lkgry
equipment for plating and baking.
Extensive woodworking plant.
Complete assembly and light manu-
facturing plant.

Catalog issued on request.

MARK SIMPSON

MANUFACTURING €O., INC.

186-194 W, FOURTH 5T.
NEW YORK, M. Y.
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Radio Kits—Ready to Wire

Tremendous quantity of standard parts, sultable for
kits. Complete in every detall. Al) hardware, tubes,
g'.n"éx«: Diagrams furnished. Latest Darts catalor—

McGee Radio, R-2075, Kansas GCity, Mo.

RADIO COURSES

Now Btarting Day and Evening Classes
® RADIO OPERATING ® RADID AMA-

TEUR COOE e RADIO SERVICING
® RADID TECHNICIANS

New York Y. M.C. A. Schools
7 West 63rd Street New York Gity

7, /

L 4 -

Rate 15¢ per word. Minimum, 10 words

CORRESPONDENCE COURSES

RADIO Communications courses qualifying for all
Federal licenses. Home study and resident courses.
American“ltadio Institute, 1123 Broadway, New

York, N.

USED Correspondence Courses and Educational
Books sold or rented. [nexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.— (Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

CORRESPONDENCE Courses and educational
books, stightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete details and bargain
catalog free. Write Nelson Company, 500 Sher-
man, Dept. 1.-237, Chleago.

INSTRUCTION

PREPARE to learn code by E. Z. Phonograph
Record. $1.00 collect. Dwlght Studios, 102 Han-
cock Ave., Jersey City, N. I.

CODE instruction. Radio code memorized easlly
In your spare minutes with copyrighted Kolor-
Kards, a practleal, complete, code memorizing and
practice system, designed by WSRW. Easily
carrled In your pocket. Only $1.00. KolorKards,
Departinent RA, Bluffton, Ohio.

MISCELLANEOUS FOR SALE

FOR sale: Professional Recorder, radio, double-
.|\?ck._ details : Dietrich : 268—68th Street, Brooklyn,
AN, .

POLYMET condensers all sizes, send dime for
sample. Grifin, Box 21, Ithaca, N. Y.

FOR sale: Rider Manuals Vol. I to XI. Good as
new. Walter Schleef, 441 E. Walnut, Watseka,
nl.

FOR sale: Cinaudograph co-axial speaker In port-
able baffle case. Will consider trade on a Garrard
chnngser with magnetic head. Box 201, c/o RADIO
NEWS.

PATENT ATTORNEYS

PATENT your ideas—New, useful ideas often
very valuable. Two books—Free—tell how to
apply for Datent protection—give six basic wavs
to sell Your invention. Experienced natent coun-
selors. Fees reasonable; deferred payments. Write
today. Vietor J. Evans & Co., $12-M Merlin
Bldg., Washington, D. C.

INVENTOKS—HRerore disclosing your inventlon to
any one send for Form '‘Evidencé of Conception” ;
*‘Schedule of Government and Attorneys’' Fees’
apd instructions. Sent free. Lancaster. Allwine
& Rommel, 414 Bowen Building, ashington,

RADIO ENGINEERING

RADIO Engineering, broadecasting, aviation and
police radio, servicing, marine and Morse teleg-
raphy taught thoroughly. All expenses low. Cat-
?llég free. Dodge Institute, Elm St., Valparaiso,
nd.

RADIO EQUIPMENT

WANT a Garrard Record Changer with Magnetic
Head or just Garrard or Audak Magnetic Head.
Box 300, ¢/o RADIO NEWS.

WE will buy for cash any quantity of elec. table
model phono. combinations or mantel radjos of
RCA, Stewart Warner, Phileo, Zenith, Stromberg
Carlson, G. E., Westinghouse, Emerson, Motorola
or ‘s‘asrnsworth_ Address Rox 302, ¢/o RADIO

November, 1942

TECHNICAL DATA
SALON
SECTION

Page

75 Operator wearing new type dia-
phragm gas mask. Voice comes
through clear and distinct to the
push-to-talk microphone.

76 Ample stocks of wire of many sizes
must be available to the Signal
Corps.

77 Temporary telephone cable is un-
reeled during enemy gas attack.

-

78 Top: Releasing six-foot meteorologi-
cal balloon. Girl holds parachute
which will open when balloon
bursts.

Bottom: Feminine observer follows
drifting balloon with theodolite and
c«i)rmputes wind condition of upper
air.

79 The outer conductor of a lead-cov-
ered telephone cable receives its
final seal.

80 Top: Wigwag flag communications
compared to Walkie-Talkie radijo.
Bottom: Another later type one-man
transmitter - receiver. Technicali-
ties must be withheld.

81 Forward into battle go our tanks—
equipped with latest FM communi-
cations equipment,

82 Top: This maze of delicate relays is
but a part of an elaborate switch-
board

ard,
Bottom: Wire students learn how to
erect and wire poles in open coun-
try.

83 Thousands of connections must be
kept clean and in operating condi-
tion.

84 Feminine workers make installations
at the Development Laboratory and
are highly proficient at their work.

85 Top: This formidable gun is mount-
ed on latest “half-trac.” It is poi-
son to enemy tanks.

Bottom: No chance to seek cover—
these infantrymen have little op-
portunity to fight off approaching
radio-equipped mechanized units.

86 Pancake inductances were used in
early sets. Certain applications
permit them to be used for instruc-
tion today.

87 This crew from the meteorological
section gathers important weather
data from charts and observations.

88 Top: Automatic code senders use
perforated tape. Their speed is ad-
Justable over wide range.

Bottom: Instructor gives help to in-
dividual students and corrects
their bad habits.

89 Top: Batteries supply voltage. Ad-
Justable resistors are for load. Me-
ter indicates current flowing
through circuit.

Bottom: Mass instruction on opera-
tion of portable telephone switch-
boards at Signal Corps Training
center.

90 Voice and code (cw) are used by
these operators from their fast-
moving scout car.
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'WEAREPROUD

of the part Freed Prod-
ucts are playing . . . as
one of the essential units
important to the produc-
tion of quality Communi-
cations Equipment.

Our entire organization is mo-
bilized to assure a steadily In-
creasing supply of our prod-
ucts to the industry . . . and
to the experts In the U. 8.
Signal Corps who will utilize
these products to achleve final,
declslve Victory.

Freed quality products available to the industry

POWER TRANSFORMERS Hi @ cons
AUDIO TRANSFORMERS
CHOKES FILTERS

“Transformers manufactured to rigid
specifications”

FREED TRANSFORMER CO.

72 SPRING STREET, NEW YORK, N, V.

\. J

RADIO PARTS

SOUND SYSTEMS

ECTRONIC
L PARATUS

(3 -
Buying Guide!
Make Radojek your dependable source
for euentllnl radio. sound and elec-

e
tranaformers,

prices.
wal tralning pro-
5ram- are lrllven special attention.
on

d  for

re
entire  requirements,  Sen
big Radolek Buylnf Guide NOW!

=) Lowest Prices
g. Fast Service

| Radolek quality, low
prices and prompt
| service ‘save valuabte
time and money. For
| complete satisfaction
sen your orders to
dolek.

RADOLEK COD., Dept. B-72
il W, Randolph St., Chicago, ).
Please send the Big FREE Buying Guide

-

Address . . S ..
DEALE oliAD €

RADOLEK

SAVE AT



www.americanradiohistory.com
www.americanradiohistory.com

TSI
SIGNAL CORPS

-=-MEN WITH TECHNICAL
KNOWLEDGE OF RADIO -+
A COMMERCIAL OPERATORS
LICENSE OR AN AMATEUR
LICENSE --

THey MEAN P99 ' —
ME/ --] HAVE
ALL THOSE
JUALIFICATIONS

THE skill and knowledge you have acquired
as a radio amateur qudlifies you for service
o in the Signal Corps. Men with technical expe-
rience are urgently needed. . . . Now's the
time for all good hams to come to the aid of

their country!

S —

HAMMARLUND

- THE HAMMARLUND MFG. CO., INC., 460 W. 34th ST., NEW YORK, N. Y.
282 ' ¥ ‘ Printed in U. §. A, RADIO NEWS
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Radio Communication Systems
Designed and Engineered to Fit Special Needs
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