
JANUARY 
1942 
25c 

In Canada 30c NEW__ 
RMY SIGNAL CORPS 

RMY AIR CORPS 

NFANTRY RADIO 

RMORED FORCE 

RMY AMATEUR RADIO 

OAST GUARD 

DO IN THEI NAVY 

AA DEFENSE RADIO 

RINE CORPS 

YA NETWORKS 

OLICE NETWORKS 

OMMERCIAL RADIO NETS 

MACTEUR RADIO NETS 

IRCRAFT WARNING NETS 

CC RADIO NETS 

U S. ARMY SIGNAL CORPS 
"walkie- talbie" 
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This is the Mouse are Building 

«¡"` REAT OAKS from little acorns grow" - 
radio, great services from little 

electrons grow. Electrons -tiny bits of elec- 

tricity are corpuscles of science in the life- 

blood of radio progress. 
Electronics took wireless out of the spark 

gap and put it into the vacuum tube oscil- 

lator; it lifted radio off the cat -whisker of 

the crystal detector and placed it in the 

electron tube, acting as both detector and 

amplifier. Electronics gave wireless a voice 

-the radiophone, now called broadcasting. 
Today in the Electronic Age, a new 

structure -RCA Laboratories is 

being built on 260 acres at Princeton, 

N. J., planned to be the foremost radio 

research center in the world. Here in sur- 

roundings that inspire clear thinking and 
research, scientists of RCA Laboratories 
will seek new truths. They will develop new 

inventions and services for radio, for in- 

dustry and for people everywhere, because 

Electronics is an ever -broadening field. 

The main section of RCA Laboratories 
-the House that Electrons are Building - 
will be ready for occupancy in the Spring 

of 1942. And with its opening, a new gate- 

way to the future of radio swings 
wide for the benefit of America and 
all the civilized world. 

RCA LABORATORIES 
A Service of the Radio Corporation of America 

Other RCA Services: RCA Manufacturing Company, Inc. Radiomarine Corporation of America 

National Broadcasting Company, Inc. RCA Insrtitutes, Inc. 

R. C. A. Communications, Inc. 
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1 WILL TRAIN YOU i0 START 
A SOARE TIMF Oß FYLL i1ME 

RADIO SERVICE BUSINESS 

WITHOUT CAPITAL 
ThlnM// HOK 

FULL TIME BUSINESSES YOU Build These and 

Other Radio Circuits 
with Standard Radio Parts 
I Send You With My Course 
I send you SIX BIG KITS of Standard Radio Parts n 

of my Course. With them you a duet SIXTY x 

f experiments, build. tool and align Il di., o+n. oitx, and 
he experience needed ,t 

e make extra money while 
learning 

i 

These Alen 
HavS 

SPARE TIME R_ uINESSES _ ---1 
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k my sP aeltint .... 
dp Radio 8ervi;r m°r lnomeÛle 
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p nlY. p4abÿuKnonthrttoli tlissaftet enrollin;: 
t $g fiádius 3 AK 

Super - 
Heterodyne 
Receiver 
w'clá er shearer, oscillator - 
1 -li.o &tec tr, intermed- 

ïiate 
boomeio y stage, diode de- 

eeter and audio stage. stage 
which v be 

Ilk: 
from parts rond Yoe 

to SI X If iv Kit+. 

tt, 

Measuring Instrument 
you build early in the Course. 'rhtx 
instrument. known 

as the ol 
N.R.I. .I. 'I'e ter. + vamium 

and multimeter with a se.itiyity 
better than 20.000 ohms-per-volt 
Von will be able n Make the follow- 
ing enta a volts tar to 
.560 in 4y ranges; 

e 

d.e. volts +p to 4ól1 
n o n s ; d c currents to 45 11114. toil r 

tat due tun 
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xnrlea 
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4n 
110,!1 

measurements offre. were m 4 ra 

F. M. Signal Generator - 

really miniature frenuemy t oduluted it <, 

WUh 1 You rtudY frenreneY 

co uoo,ucat ion. 
newont method u( Itadio 

A. M. Signal Generator 
The er -oi exactly like the sill gen- 
erator ithetn it provides ¢ 

uplitinte- modulated, 
uses. 

:4141131 for 
xtr.rueent.d nude +es. 

am doing 
time 

woLk.Ythe 

1I am ixL'agdotlars toaarelYO 
üch- 

UY ttrng 
Those ' UetoWeen ] UlY- 
IiRO'ence ifo'ta JOHN WASHKO 
and ]rvrng g7 Now Cranbert-Y 

Hazleton, Penna. 

The 
home r me tl 

n above are just a few of I have trained 
ÌI r spare time to be Radio Technicians. To- 

y they are operating their own successful .spare 
time or ftl! time Radio businesses. Hundreds more of my 
o holding good ,jobs in practically very branch 
of Radio, as Radio Technicians or Operators. Aren't 
these man PROOF that lily 50 -50 method of training 
gives you, in your siiare time at home, BOTH a thor- 
ough knowledge of Radio principles and tlhe practical 
experience you need to help you make more money 
in the fast- growing Radio industry? 

Train This Practical N.R.I. Way 
"Learn It, Do it, Prove It" 

My Course 
r 

is NOT just "book- work" training! No 

r 

n feed! You practical actical ex perience with Radio parts 
and test equipment almost from the start. First you 
LEARN the fundamental facts about Radio parts and 
circuits by reading my Lesson Texts, prepared espe- 
cially for home study training. Next, you DO what 
you have learned. by working with these parts and circuits. Doing with your own hands and seeing with 
your own eyes make- You remember what you learn. 
Finally, you PROVE hat you learn by making meas- 
urements your test erpl ipment before anti after 
you change your Radio circuits or adjust your Radio 
parts. 

You Get SIX Large Kits of 
Standard Radio Parts 

In all. I send you Six large Practical Kits which 
contain more than 100 standard Radio parts, includ- 
ing tubes. condensers, lesislos, punched chassis 
11,1800, a meter, a soldering iron solder, hook-up wire, 

and host 1 other Radio parts. With all these, you perform 60 different sets of experiments - 
you m: ke hundreds of tests and measurements and secure 
theN. 10..1.ntTester (sepractical r rcolumn at l left). and learn how 
to t it to m voltage current. and resistance. nce. c 
You build dozens s of different 

r 

and 
tea ,alter oils one after another, are 
practical experience with each. a You learn lie ir- 

and 
uritts.. 

trizYoul,dsoo 
get t 

sit troubles g Radio cir- 
cuits. design 1 

o 
Profes- 

sional Set Servicing Instrument (see boUOm L col- 
umn at left). 

Beginners Quickly Learn to Earn, $5, 
$10 a Week Extra in Spare Time 

I 5110w you, too, how to get practical servicing ex eericlre at home With your Professional Set Srvic- 

ing In. n CnL. Many I ,cgio doing real Radio work io 
neathbo'hood only a few months after enrolling.. 

Further more right from the start I ~begin sending 
you Practical Job Sheets -i Irle three dozen all - 

nieh give plans and directions for doing increasingly 
e profitable Radio servicing ,jobs. This is why s more 

f my students start (building their n spare 
time Radio businesses while still learning, amt rake 
$5 to $10 a week extra. 

It's Smart to Train for Radio Now -for Good Jobs Like These 
Radio is one f the country's busiest industries, In 

addition to a large demand for Radio s is and egufp- 

1millions 
L for c ilia[ e me Itadio indusIry is getting 

' 01I millions of dollers in defense odors. 
The 882 broadcasting sta Bonn' ill this country employ 
honsumis of Radio Operators an 1 Technicians. Op- 
rartors : e badly needed for the U. S. Merchant Ma- 
'Me. as d salaries are higher than ever before for 

thee adventurous jobs. It takes thousands of Radio 
servicemen keep this country's .50.000,000 home 

nrd tato r to Radios working. Aviation. Police :Ind Com- 
mercial Radio systems are booming. Public Address 

olli means real money for trained Radio en. Tele- ua 
r commercial basis. and promises isigood 

n,job5 ,soon. My Course r Call lead you to a good 
ob in any of these profitable fields. 

Extra Pay in Army, Navy, Too 
h:ve an lek Iv toc oo il i:a 

hCtuÌd - - êtv ' liáiß 
yRaain q t I elite ex ,írhel nn pen gee extra rank. e t prestige. 

tntere,tim: t1,1, Leto 6 times 
v i 1fler er buse,do. A'S 

n:10f 
o 

,for good 
Radie - bx flee service ends. l'1 "$ 9 \1Á1t'1 "lO 'l'RAIN FOR 
RADIO NOW! 

MAIL THE COUPON NOW -for a Sample Lesson and 
64 -page book FREE. Get the details of how I cat 
give you practical training to be a Radio Try hniri0f 
at home in your Spare time. Find out about any 
Course, my 6 Big Kits of Radio Parts, my Professional 
Radio Servicing Instrument. Read letters front mor 
Limn 100 men I trained, so you can see what they 
ar 

e 

loing and earning. 51 ,111. THE COUPON in an 
velopc, or paste it on a penny postcard. 

), E. SMITH, President 
Dept. 2AR 

National Radio Institute 
Washington, D.C. 

You Get This Pro- 
fessional Radio Serv- 
icing Instrument 

part of nie Course -without 
extra c h a r g e -to help you 

ake more money, do better 
Radio work. For full details 
mall the Coupon. 

FREE LESSON 
Get my Sample Lesson, "Radio Receiver 
Troubles -Their Cause and Remedy," now. 
See how completely this ONE TEXT 
covers a long list of troubles in all types of 
receivers. A special section is devoted to 
receiver check -up, alignment, balancing, 
neutralizing, testing. See for yourself how 
complete, how practical, my Lesson Texts 
are. MAIL THE COUPON. 

.Ia Ham ry, 1912 

J. E. SMITH, President, Dept. 2AR 

National Radio Institute, Washington, D. C. 
Without obligating me, mail your Sample Lesson and 64 -page 
book FREE. I a111 particularly interested in the branch of 
Radio checked below. (No salesman will call. 
Write plainly.) 

Radio Service Business of My Own Aviation Radio 
Service Technician for Radio Operating Broadcasting Stations 
Stores and Factories Army. Navy Radio Jobs 
Spare Time Radio Servicing Operating Police Radio Stations 
Auto Radio Technician Operating Ship and Harbor Radio 

(If you have not decided which branch you prefer -mail coupon 
you decide.) 
Name 

Address 

City 
L 

for facts to help 

Age 
I 

I 
I 

State 14X-1 I J 
3 
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SPLCIAL ationa 21/enie ISSUE 
Volume 27 
Number 1 

CONTESTS ,a,,,,a ,, 1942 

INTRODUCTION David Sarnoff 14 

RADIO IN THE ARMY 

SIGNAL CORPS RADIO Maj. Charles J. McIntyre 
TRAINING CENTERS Brig. Gen. George L. Van Deusen 
RADIO LABORATORY Maj. R. V. D. Corput 
ARMY AIR CORPS Capt. Aaron R. Anthony 
INFANTRY RADIO 

ARMORED FORCES Lt. Jonathan M. Askew 

WAR DEPT. RADIO NET Lt. Col. Edward F. French 
AARS Maj. David Talley 

15 

17 

20 

24 

26 

30 

34 

39 

41 

RADIO in the COAST GUARD Comm. J. F. Farley 44 

RADIO in the NAVY Rear Adm. Leigh Noyes 50 

RADIO IN THE MARINE CORPS Capt. James G. Smith 54 

CIVILIAN DEFENSE RADIO . 

CAA GEARED FOR DEFENSE Brig. Gen. Donald H. Connolly 
CAA RADIO EQUIPMENT Thomas B. Bourne 
NYA RADIO 

AMATEUR RADIO in CIVILIAN DEFENSE ... F. E. Handy, W1BDI 

CCC NETWORKS Stephen C. Manning Jr. 
FCC MONITORING Chairman James L. Fly 
NBC DEFENSE NET Niles Trammell 
POLICE RADIO NETS L S. Fletcher 74 

57 
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62 

66 

68 

71 

72 
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INAVEGAIWORLD'S LARGEST RADIO DEALERS 

PRESENT HALLICRAFTER RECEIVERS FOR NATIONAL DEFENSE 

The New 1942 

SUPER SKYRIDER SX -28 

The new 1942 Super Skyrider Model SX -28 sets a new 
high in quality performance. 15 tubes, two stages pre- 
selection, calibrated bandspread inertia controlled, mi- 
crometer scale tuning inertia controlled, Tone and AC 
on -off, beat frequency oscillator, AF gain, RF gain, crystal 
phasing, adjustable noise limiter, send -receive switch, 
AVC -BFO switch, bass boost switch, phono jack, 80/40/- 
20/10 meter amateur bands calibrated, band pass audio 
filter, push -pull high fidelity audio output, 6 -step wide range 
variable selectivity. $179.50. 

The SKYRIDER MARINE 
(Model S-22R) 

Specifically designed for marine service, in the range from 16.2 

to 2150 meters ( 18 mc. to 110 kc.). Improved image rejection 
at the higher frequencies is achieved through the use of 1600 kc. 
IF Amplifier. Built for 110 volt AC -DC operation. Variable 
mica condensers are especially treated to maintain adjustment 
under continuous exposure to salt sea 

atmosphere. $74.50 

HALLICRAFTER SUPER DEFIANT 
Complete answer to 
good reception re- 
quirements. The SX- 
25 tunes from550 kc. 
to 42 mc. in 4 bands. 
Twelve tubes -2 
stages of preselec- 
tion- Separate cali- 
brated bandspread 

dial for the it,. 20, 40, and 80 meter amateur bands provides $109.50 
frequency meter tuning. J 

HALLICRAFTERS S-19R 
Continuous 
coverage 550 
kc. to 44 mc., 
four bands, 
electrical band - 
spread, built -in 
5' Dynamic 
Speaker, six 
tubes, built -in 
line filter. 

$325o 

HALLICRAFTERS 
SKY CHAMPION 

54só 

Has all the essential 
controls for good ama- 
teur reception. 9 tubes, 
4 bands, tunes from 
545 kc. to 44 mc. 
Automatic noise 
limiter. AVC switch. 
Standby switch. In- 
ertia bandspread tun- 
ing. Separate electrical 
bandspread. Beat fre- 
quency oscillator. Bat - 
tery- Vibrapack, DC 
operation socket. 

HALLICRAFTERS S-29 
The Sky Traveler -Take it with you or use it at home. 
A Hallicrafters designed to communications toler- 
ances- Frequency coverage from 550 kc. to 30.6 mc. 

(545 to 9.8 meters) on four bands. Self -contained 
antenna with high gain coup- 
ling circuit provides truly re- 
markable reception through- 
out its tuning range. 9 tubes. 
Operates on either 110 volt 
AC or DC or from its self - 
contained batteries. 18 lbs. 
Price 

$ó9so 

AMATEUR DIVISION 
63 CORTLANDT STREET 

NEW YORK, N. Y. 
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0000 
We Three... 

Approved Precision Products 

6 

No use kidding ourselves. We three-you, your 
Mallory Distributor and the Mallory company - 
face a real problem. 

It is the problem thrust upon us by the conscrip- 
tion of raw materials, vital for National Defense. 
Shortages of materials have interrupted, slowed 
down, sometimes cut off the production of many 
radio repair parts. Yes, it is a problem, sometimes 
a tough problem, to repair broken down radio 
receivers and "keep 'em listening." 

But we three, working together, can lick that 
problem. Here is how:- 

1. Order your repair parts according to your nor- 
mal requirements. DO NOT HOARD. 

2. Specify the replacements that you require, 
according to the recommendations of your 
Mallory Radio Service Encyclopedia. 

3. Your Mallory distributor will do his level best 
to fill your order promptly. If the repair part 
is not available, your Mallory distributor will 
recommend an alternative. Your Mallory dis-. 
tributor wants to help you -he works closely 
with the Factory -and you can depend on any 
suggested alternate to give satisfactory service. 

4. Should you encounter any difficulty either in 
procurement, installation, or operation, do not 
hesitate to contact the Factory. Tell us the 
name of your distributor and give full tech- 
nical information -we will help you. 

Let us work together, we three -and we will always 
find a way to lick the problem. 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable "Peimailo" 

RADIO NEWS 
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This high powered sound unit, with capacity of 840 
watts, engineered and built by Webster- RAULAND 
for the new Plum Brook TNT Plant at Sandusky, Ohio, 
includes 48 reproducers and over 16 miles of con- 
necting cable. 

THE HELL-8116G/ES- TALK! 

Into America's Army Tanks goes a radio voice - 
Short-Wave Communication -a voice that must keep 

on talking until the last shot is fired. THE BAULAND 

Corpovation, pioneer manufacturing radio engineers, 

is providing that radio voice for our "hell- buggies." 

U.S. Signal Corps -Walkie- Talkies," 

too, are a product of RAULAND. 

Webster -RAULAND Sound 
- First Aid to Defense! 

SOUND, cs designed and applied by Webster -RAULAND, 

is a primary tool for Industry today, a Voice for Defense! 

Punchi 'g through productiD1 din, Webster -RAULAND Sound 

provides swift and direct communication between individu- 

als and departments over vast areas, in single or multiple 

buildirgs, such as Powder plants, Ordnance Depots, Army 

Barracks, Airplane Manufacturers and similar Industrial 

needs for the Defense Program. 

There is a Webster -RAULAND Sound System for every De- 

fense need, for Industrial, Commercial, or Governmental 

application. Let us show you how this First -Aid to Defense 

can be applied to your own problems. 

AMPLICALL INTERCOMMUNICATION, TOO! 

AMPLICALL provides split -second intercommunication; gets ideas and 

orders into action instantly; saves time, steps, money; relieves busy 

switchbDards -gets things done fast -yet pays its own way every day. 

There is an AMPLICALL System for every need. 

For full details covering Sound for Defense, as well as AMPLICALL, write 

the Webster- RAULAND Sound Division, Dept. RE -11. 

THE RAULAND CORPORATION 
4245 NORTH KNOX AVENUE CHICAGO, ILLINOIS 

R A D I O- S O U N D- C O M M U N I C A T I O N S 
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BUILT FOR SERVICE 
RELAYS 
The Ward Leonard Line of Relays comprises light, 
intermediate and heavy duty types for sensitive, 
transfer, time delay, antenna change -over, break - 
in, and latch -in operation. They all have crisp 
action, are dependable and durable. Ward 
Leonard Relays use but little power. 

RESISTORS 
Ward Leonard Resistors are built to withstand heat, 
moisture, vibration and other adverse operating 
conditions. The regular line covers a wide range of 
types, sizes, ratings, terminals, mountings and en- 
closures. You can find exactly the resistors you 
need in the Ward Leonard line. 

RHEOSTATS 
Ward Leonard Rheostats include the widest range 
of sizes, tapers and current ratings from the tiny 
ring types for radio to huge multiple assemblies 
for the heaviest industrial use. Smooth operation, 
durable contacts and extreme dependability 
characterize all Ward Leonard Rheostats. 

Ward Leonard Relays, Resistors and Rheostats are carefully designed and 
corscientiously made. They are conservatively rated to insure dependability 
and long life. They meet all the rigid requirements of 
service. Complete data Bulletins on the various products 
are available. Send for bulletins of interest to you. 

WARD LEONARD 
ELECTRIC COMPANY 

47 South St., Mount Vernon, N. Y. 

E L E C T R I C C O N T R O L D E V I C E S S I N C E 1 8 9 2 
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In Defense of Gommunicad ion 
Many Utah products are being used in National 
Defense -for Army, Navy, Air Corps and impor- 
tant civilian communications. Utah engineers are 
continually at work, meeting the demands of the 
National Defense Program and its necessary re- 

strictions on some materials. All the 
knowledge and skill of the Utah 
production staff are required to 
comply with the ever -increasing de- 
mand for Utah Speakers, Trans- 
formers, Vibrators and Utah -Car- 
ter Parts. 

So that the nation may continue 
to be informed - 35,300,000 re- 

experience, 

ceivers in American homes and automobiles must 
be kept in first -class condition. 

The replacement requirements, which in the 
months to come will be more and more important, 
call for careful selection of parts in order to con- 
serve resources and materials so important to de- 

fense and civilian needs. The re- 

quirements of Utah customers will 
be met as promptly and as com- 
pletely as possible. Utah Radio 
Products Company, 824 Orleans 
St., Chicago, Ill. Canadian Office: 
560 King Street, W., Toronto; In 
Argentine: Ucoa Radio Products 
Co., SRL Buenos Aires; Cable Ad- 
dress: Utaradio, Chicago. 

IT PAYS TO INSIST ON 
THESE HIGH -VALUE 

UTAH -CARTER PARTS 
Vitreous Enamel Resistors 
Volume Controls 

Wirewound Type 
Improved Carbon Type 

Potentiometers 
Rheostats 
Plugs 
"T" and "L" Pads 
Long and Short Jacks 
!mp Jacks 
Jack- Switches 
Push -Button Switches 
Plug -in Type D. C. Relays 

SP E A K E R S 
VIBRATORS TRANSFORMERS UTAH -CARTER PARTS 

January, 1942 9 
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Communications are the life line of National Defense. Meissner 
precision -built products are being specified more and more by governmental 
agencies. 
We are indeed grateful to be able to supply Meissner products for National 
Defense. Our laboratories are constantly at work on the engineering and 
building of defense products and components, directly for our government 
or for other manufacturers with government contracts. 
During 1942 Meissner precision -built products will have every technical ad- 
vantage, every resource at our command to assure you of the highest quality 
products that it is possible for a skilled engineering staff to produce. 

1942 GENERAL CATALOG The Meissner 1942 Catalog is an 
For the Procurement Office, Engineer, invaluable guide to precision - 
Serviceman, Experimenter and Amateur built parts and kits. Here you 

will find the widest variety of 
products ever to appear in our catalogs. If you are 
building or repairing electronic equipment or receivers 
you should have the 1942 Meissner Catalog. Write for 
your copy or see your Meissner distributor today. 

iY- '`J7F4'1 Lr l : :t.. .r 
y7d.` ¡Y;Xâla4vY \v, 

!h 

...Y .-+lJ> 

10 

o:;ir?ÿ 

DEPT. RN-1 
MT. CARME L, I LLI N pis 

á>,+ ' rif,tiii::,.r .4!Y. 
>,,..,+.,,..c:» 

SION -BUILT PRODUCTS* * * * 
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OF:I nllTC RESISTANCE UNITS 

4:1/4G H w /,. * l 
ObkUTE 

Rheostats 
Resistors 

Tap Switches 

aM, 

OHM'S LAW CAL;ULATOI 

Figures ohms, writs, voit., 
ampere.' - easily All var- 

ue: are .direct reading. Re- 

qu=res no slide ru'e knowe. 
edge. Yours for only 107 

to cover handling cost. 

NEW STOCK CATALOG li 
Gives complete, t¢- todat r 
information on Ohmit, 
sto:k resistors, -heostats, 
chokes, switches and at- 

tenuators. Write for it to- 

day - iv's FREE. 

When the gairg is toughest- that's when Ohmitr Units pt.ve 
their ccmplete 3ependabilit7. That's why you'll find them on 

duty today in eaery field of communications ... north, south, 

east and west .. an lard and sea, in the air and or the grotnd 
... in planes, talks, battleships and submarines ... in broadzist 

transmitters and ana_eur rigs. 

The wide var ety any extensive range of types an3 sizes ... the 

specializ.d ezperienc. o Ohnite Engineers in countless appl :a- 

tions ... make t easiet to meet your exact needs. Many st.rk 
units are available at your Ohmite Jobber. 

OHMITE MANUFACTURING COMPANY 
4883 Flournoy Street yt Chicago, Illinois, U.S. 4. 

RHEOSTATS RESISTORS TAP SWITCHES CHOKES ATTENUATORS 

January, 1942 11 
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The ability to design and produce so many specialized 

types in a short ti_- e is important. It is, however, only 

a secondary consideration in the selection of Sprague 

Condensers For Defense applications. Far more important 

is the assurance of utmost dependability far each and 

every unit given by Sprague's long record of perform- 

ance s a reading supplier to the Radio Tr ze. 

Although new condcrser mechanical arrangements are some- 

times made overnight, basic 

condenser section design and 

resulting dependability are not. 

CONDENSERS-- KODLOHM RESISTORS 
aality Compc -ents Expertly Eng veered Competently Prcduced 

S" AGUE SpEGiALTtES COMPANY, NORTH ADAMS, MASS. 
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THE LOCKHEED 322 "LIGHTNING" 

SYLVANIA LOCK-71Z TOBES SERVING 

IN FERRYING EQUIPMENT 

OF FAMOUS WAR PLANES 

r nit 

St Ddd° t 

Radio Ferrying 

The 

THE Lo:kheed 322 "Lightning," British vers on of the P -38 and the 
Hudson, a bomber, is eqiipped with Sylvania "Lock -In" Tubes for all 
ferrying equipment. 

This is also true of the "Cetalina" (PBY Flyinç Boats), built by Consoli- 
dated A'rcraft. It was ore of these latter shins which discovered the 
"Bismar =k" ana led to her destruction.... The radio ferrying equip - 
mest for both of these planes is produced by Stoddart Aircraft and 
Sylvania "Lock -Ins" are standard because -hey can take all the punish- 
ment that ferrying planes can give. 

Ferrying equipment receives extremely hard abuse because the sets 
go into planes on the Pacific- Coast for use across the country. Then 
they are removed and shipped back to the Coast to be installed in 
other planes. They must stand up because there is a minimum of time 
for the reinstallation and !little if any for servicing. 

Thus Sylvania "Lock -Ins" are serving in one of the toughest of jobs. No 
wonder they are selected for tanks, jeeps, fighter planes, transport 
planes, and ships at sea. No wonder they give such remarkably effec- 
tive service in motor cars and home radios. 

e Stoddart 
Radio 

Ferrying 
Unit 

The Chassis 
ofth 

Sylvania Radio Tube Division 

HYGRADE SYLVANIA CORPORATION 
EMPORIUM, PA. 

soil FIFTH AVE., NEW 1 ORK SALEM, MASS. ST. MARYS, PA. IPSWICH, MASS. TOWANDA., PA. 
Also makers of Hygrade Lamp Bulbs, Hygrade Fluorescent Lamps awl Miralume Fluorescent Light Fixtures 
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1. Alito-factto 
by 

DAVID SAitN(1FF 
President- Radio Corporation of .Anterira 

IN the technique of modern warfare, radio serves the same pur- 
pose as the nerves which connect the eyes and muscles of a boxer 
with his brain. Hitting power and mobility, indispensable to 
armies, navies and boxers alike, can function only when instant, 
accurate communications are maintained -communications be- 
tween fighting or observation units and headquarters, between 
body and mind. 

Behind the fighting lines, radio maintains the morale of the 
people, brings them the voices of their leaders, keeps them in- 
formed, warns them of danger. 

Radio keeps open the channels of communication between 
continents and nations, bringing confidence to friends and cour- 
age to the oppressed. 

"Many months ago, the radio industry of America pledged its 

best efforts in the interests of national defense. Today those efforts 

are unreservedly ALL OUT FOR VICTORY." 
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RADIO IN THE ARMY 

Radio Communications in our Army 

are vital to the coordination of the 

Signal Corps, Air Corps, Armored 
Forces, Infantry and War Department. 

5 
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Major General DAWSON OLMSTE AD 
Chief Signal Officer, U. S. Army 

Born May 21, 1884, a native Pennsylvanian, was appointed fo the 
United States Military Academy of West Point, New York, in 
1902, graduated in 1906 and served a short time with the 
Cavalry and Field Artillery. He graduated from the Army 
Signal School in 1909. During the war, he served with the Field 
Artillery in the Inspector General's Office of the A.E.F. He has 
held a variety of Signal Corps assignments and now holds the 
highest post in the U.S. Signal Corps, that of Chief Signal Officer. 
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Radio operators of the Signal Corps using semi- portable field transmitter and receiver. 

SIGNAL CORPS 1IAIJIO 
by Major 

CHARLES J. McINTYRE 
Born May 28, 1895 in Philadelphia. First Commissioned as 2nd 
Lf. Infantry in the Regular Army. Served in World War 1 with 
4th U. S. Infantry. On return was in command of Co. 1, 13th 
Infantry. Capt. of Infantry, January 1929. Graduate of Fort 
Benning in 1921, Asst. 93 of 91st Division in Calif. until resigna- 
tion from Regular Army October 31, 1922. Recalled fo active 
service in Infantry as a Reserve Officer, November 18, 1940. 
Transferred to Officer Chief Signal Office September 17, 1941. 

LL articles on military matters 
now -a -days begin with a com- 
parison of the then and now. 

This is a rather necessary procedure 
when the horse and buggy method of 
conducting warfare is contrasted with 
the modern Panzer wedges, Blitzes, 
dive bomber attacks and Kessels. In- 
cidentally, Kessel is a German hunt- 
ing term connoting an encircling op- 
eration with the game driven into a 
central pocket and destroyed. Wedges, 
like arrow points, are employed in 
break through operations, speed in the 
follow through -often with flanks un- 
covered-by completely mechanized 
and highly mobile fighting units -all 
indicate the changing quality of war. 

Not only is it now necessary to step 
up our psychological and imaginative 

January, 1942 

processes from two and a half to forty 
miles an hour but our tools must be 
streamlined too. Three inch to -the- 
mile maps, for example, satisfactory 
in World War No. 1 must be reduced 
in scale to make it practicable to fol- 
low the progress of mechanized and 
highly mobile units through a few 
hours time. Nowhere is this need for 
streamlining more necessary than in 
the field of communications. Under 
the inspiring leadership of Major Gen- 
eral Dawson Olmstead, Chief Signal 
Officer, the Signal Corps is finding the 
solution to this problem. 

While it would be most interesting 
to touch on the imaginative and ex- 
perimental work on communications 
now in progress behind the closed 
doors of the War Department and in 

the various Signal Corps Schools and 
Laboratories throughout the country, 
our purpose in this article is to show 
the evolution of the vest pocket edi- 
tion of the Signal Corps to an ency- 
clopedia and to point out the sign 
posts, cross roads and highways by 
which this was accomplished. Often, 
and especially in the earlier days, 
bricks were made from straw and the 
alchemy of leadership furnished and 
continues to furnish the cement. 

Up to the middle of the 19th Cen- 
tury relatively little progress had been 
made in developing methods and in- 
struments for the systematic exchange 
of military information although the 
use of visual signals had been prac- 
ticed by mariners for centuries. 

The construction of a practical 
working telegraph by Morse in 1832 -35 
turned minds to the general subject 
of the interchange of ideas by signals. 
During the years preceding the Civil 
War, the first steps were made toward 
the creation of a method of signalling 
for general use in the U. S. Army. 

The initiative was taken by a young 
army officer, Major Albert Myer, and 
the activities of the Signal Corps dur- 
ing the Civil War, and for 15 years 
thereafter, were mainly inspired and 
directed under his untiring leadership. 
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Enemy planes are heard through this radio plane locator equipment.. 

Speedy radio- equipped scout cars are an important communications link. 

18 

Two -man portable field set. 

In 1854 his attention had been di- 
rected to the desirability of devising 
a simple method of communication. 
During his leisure hours at an isolated 
post in New Mexico he devoted him- 
self to its development. Two years 
later the War Department recognized 
the possibilities of the system and ap- 
pointed a board to examine the prin- 
ciples and plans for the use of visual 
communication in the field. 

From this emerged the most well - 
known of the visual systems, known 
as the "wig wag" system. In 1859, 
Secretary of War Floyd commended 
Major Myer's system to Congress. As 
a result the Signal Corps received its 
first appropriation. The sum appro- 
priated was $2,000. The same Act au- 
thorized the appointment on the staff 
of the Army of one Signal Officer with 
the rank, pay, and allowance of a 
Major of Cavalry. 

On June 10, 1861, the first signal 
school was formally opened at Fort- 
ress Monroe in Virginia. 

Following the Bull Run Campaign, 
Myer submitted a project for the or- 
ganization of a separate Signal Corps 
"to have charge of all the telegraph 
duties in the Army." 

In his first annual report (Novem- 
ber, 1861) Major Myer urged that vis- 
ual signalling and telegraphy be 
taught to cadets at the U. S. Military 
Academy and that officers be detailed 
to each army and army corps to or- 
ganize and instruct signal parties. 

During the year 1862, 199 officers 
were detailed and instructed as signal 
officers. Improvement in the Union 
Signal Service in the West became 
evident. It was the accepted doctrine 
that signal officers should combine the 
duties of reconnaissance and signal 
communications. Experimental work 
was carried on with rockets, fires, tel- 
escopes, signal pistols, discharges, tel- 
egraph instruments and insulated 
wire. 

The Act of March 3, 1863, provided 
for a separate Signal Corps during the 
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The Signal Corps' 28 lh. "walkie-talkie.' 

War. In July, 1863, instructions in 
military signalling began at the Mil- 
itary Academy at West Point. 

The second Chief Signal Officer was 
Brigadier General William B. Hazen. 
His administration was noted princi- 
pally for the Arctic Expeditions, of 
which there were several. The most 
important was the Greely Expedition. 

In 1887 General Hazen was suc- 
ceeded by Brigadier General Adolfus 
W. Greely, who became the third Chief 
Signal Officer. General Greely took 
immediate steps to revive interest in 
military signalling and to effect im- 
provements in field equipment. 

In 1888 a new type of heliograph 
made its appearance. Heliograph 
messages were exchanged up to a max- 
imum of 125 miles. With the begin- 
ning of the Spanish- American War, 
the Signal Corps had a temporary ex- 
pansion from its then existing strength 
to more than thirteen hundred. At 
the conclusion of the War, the Signal 
Corps found its duties greatly ex- 
tended in Cuba, the Philippines and 
Puerto Rico, where telegraph and 
cable systems were to be constructed. 

Through the vision and energy of 
successive chief signal officers, mili- 
tary aviation was to be introduced 
into the American Army. In 1908 the 
first heavier -than -air machine was 
purchased for the Signal Corps. By 
Act of Congress an Aviation Section, 
Signal Corps, was formed July 18, 
1914. 

The Signal Corps in April, 1917, was 
composed of 13 officers permanently 
assigned, 42 of other branches tem- 
porarily detailed, and 1,570 enlisted 
men. This small force was organized 
into four field signal battalions, and 
six depot companies. These depot 
companies existed as organizations for 
administrative convenience only and 
had no fixed strength. In addition to 
the regular organization, the signal 
troops of our military establishment 
included units of the National Guard. 

(Continued on page 98) 
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Hand -driven motor. generator supplies power to operate this field set -up. 

Army field radio may he set up for action in a very few minutes time. 
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Training students for service in the Signal Corps is supervised by top -notch radio instructors. 

TRAINING CENTERS 
Mang specialized branches are located at the Signal 

Corps School. Equipment and instruction is the finest. 

by Brig. Gen. 
Geo. L. VAN DEUSEN 

Born in Passaic, N. J., on February 10, 1888. Graduated from 
West Point in 1909. He has served in the Infantry and Coast 
Artillery, joined the Signal Corps during the World War, spent 
7 years as Assist. Commandant, Signal Corps School at Fort 
Monmouth. A graduate of the Army War College. Navy War 
College, and Master of Science from Yale University. Awarded 
a service medal for World War and overseas service. His ap- 
pointment to the rank of Colonel was made October 1. 1938. 
Promoted to Brigadier General shortly after April 10, 1941. 

OF all countries the United States 
has shown the greatest devel- 
opment of communications as 

a factor in civilian life. As a result 
the Signal Corps is fortunate in hav- 
ing a large body of partially trained 
civilians from which it can draw its 
personnel. Training men for the Sig- 
nal Corps thus becomes a matter of 
selecting civilians with the proper 
backgrounds, training them for the 
specialties for which they show the 
most aptitude and assigning them to 
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duties for which they are best suited. 
In an article of this length it would 

be impossible to sketch all of the 
training activities of this arm of the 
service which include a vast number 
of diversified activities from pigeon - 
eering to animating motion pictures. 
The training program, however, is 
built around two organizations, the 
Signal Corps Replacement Training 
Center and the Signal Corps School. 
Together they may be considered a 
University, the Training Center be- 

ing the College and the Signal Corps 
School the graduate departments of 
the University. 

The Signal Corps Replacement 
Training Center located at Fort Mon- 
mouth, N. J. is, in the Fall of 1941, 
the only training center for selectees 
chosen for the Signal Corps. Its av- 
erage strength is 7,000 officers and 
men who come from all parts of the 
United States. 

During the winter of 1940 and 1941, 
more than 300 buildings were con- 
structed, including barracks, mess 
halls, recreation halls, a theater, serv- 
ice club, guest house and utilities at 
a cost exceeding seven million dollars. 
Recently, four newly constructed 
chapels were opened where regular 
services were held for the several 
faiths. 

In February, 1941, cadres of ex- 
perienced men drawn from Signal 
Corps units throughout the country 
were gathered together to form the 
basic organization of the Training 
Center. The came month the first 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Student Radio Operators at Fort Monmouth, hone of the Signal Corps School, praeticing reception of code. 

group of selectees arrived to begin 
training and from that time on the 
Center expanded rapidly and has been 
turning out men with basic Signal 
Corps training at regular intervals. 

The Center is organized into five 
Signal Training Battalions, a Head- 
quarters Company and a Consolidated 
Mess Company. These training battal- 
ions serve as the organizational home 
of the men during their stay at Fort 
Monmouth, although the actual train- 
ing in specialties is conducted in 
schools set up for that purpose. 

At the Reception Centers through- 
out the country, certain men are 
chosen for Signal Corps work on a 
basis of their previous experience and 
special qualifications. They are then 

sent to the Replacement Training 
Center where various aptitude tests 
are given to further determine the 
exact type of work best suited to the 
individual. 

Before actual training in the spe- 
cialty is started, the men are re- 
quired to attend a two -weeks' course 
in the Basic School. The subjects 
taught are those considered necessary 
for every soldier before he is given spe- 
cialized instruction and include mili- 
tary courtesy, discipline, drill, pistol 
marksmanship, defense against chem- 
ical warfare, army organization, per- 
sonal hygiene, and the making of a 
field pack. 

Having completed their recruit 
training, the men are sent to one of 

the specialty schools which include 
the Wire School, the Message Center 
School, the Radio School, the Cook's 
School, the Auto Mechanic's School, 
the Clerk's School, the Chauffeur's 
School and a school of miscellaneous 
specialties which include cryptogra- 
phy, photography, typing, and tele- 
type printer operation. 

At the completion of their training 
the selectees are ready for assign- 
ment to Signal Corps Units through- 
out the country and are replaced by 
a new group of selectees who will go 
through the similar courses of train- 
ing. 

The Signal Corps School also lo- 
cated at Fort Monmouth, is one of 
the service schools maintained by the 

Lower left: Students marching to their classes. Lower right: Instructor selects proper tape and speed. 
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Students learning Wire -Installing at the Signal School, Ft. Monmouth, N. J. 

various branches of the Army for ad- 
vanced specialized training for offi- 
cers and men. 

Fifteen percent of the Selective 
Service soldiers sent to the Replace - 
ment Center are chosen as a result 
of examinations and persanal inter- 
view and detailed for advanced spe- 
cialist training to the Signal Corps 
School. The other students of the 
School, both officers and men, come 
from all parts of the United States 
and its possessions. 

The staff of the Signal Corps School 
includes the Commandant, who also 
commands Fort Monmouth, the As- 
sistant Commandant, who is in direct 
charge of the instruction and admin- 
istration of the school, the Secretary 

and the directors of the departments. 
The school is divided into the follow- 
ing departments; Officers, Officer Can- 
didate, Enlisted Men, Aircraft Warn- 
ing and Training Literature. 

To represent t . e i r respective 
branches in a liaison capacity, one 
infantry officer, one cavalry officer, 
one field artillery officer and one Ma- 
rine Corps officer are assigned to the 
school by the War Department. These 
officers also assist the Officers' Depart- 
ment by instructing in such phases of 
signal communication tactics and tech- 
nique as pertain to their own arm. 

The Officer? Department conducts 
three -month' courses for Company 
officers of the Army and Marine Corps. 
The course cf study is designed to 

Modern facsimile transmitters and receivers are available for study. 
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qualify all officers for duty in field 
organizations and give them a gen- 
eral knowledge of the organization 
and tactics of various branches of the 
Army, to include field armies, and, 
also to train them in one of the five 
communication specialties. Upon 
completion of the course officers are 
assigned to the duties for which they 
have shown the most aptitude. 

The first of three -month courses 
in the Officers' Candidate Department 
began in July, 1941, with a student 
body of 500 chosen from warrant offi- 
cers and enlisted men of the Army. 
Commissions as Second Lieutenant in 
the Army of the United States are 
given to those who successfully com- 
plete the courses. Selection of the 
candidates to attend the school is 
made under the supervision of the 
Adjutant General by Corps Area and 
Department Commanders from en- 
listed men and warrant officers with 
previous federal service. 

The basic considerations governing 
the selection of students is leader- 
ship, as demonstrated by actual serv- 
ice and communications knowledge. 
Corps Area and Department Com- 
manders may assure themselves in 
any manner they consider appropri- 
ate that the applicant possesses the in- 
telligence necessary for a commission 
as an officer. 

The courses of training are similar 
to those given in the Reserve Officers 
Training Corps and include Military 
Organization, Drill, Marksmanship, 
Map Reading, Supply, Administra- 
tion, Training Methods and Customs 
of the Service. 

The Enlisted Men's Department is 
organized under a director and is sub- 
divided into a Radio and Wire Com- 
munication Division, each of which has 
its officer -in- charge, commissioned as- 
sistants, and staff of enlisted instruc- 
tors. Most of the latter are non -com- 
missioned officers of staff grade, who 
in addition to being graduates of the 
Signal Corps School, have had com- 
mercial and field communications ex- 
perience. The student enrollment av- 
erages 1700 with about half assigned 
to each division. Between 6500 and 
7000 men will receive training by the 
end of 1941. 

The Enlisted Men's Department re- 
ceives its students from the Signal 
Corps Replacement Training Center 
at Fort Monmouth and from the Reg- 
ular Armed Forces. The selection of 
men from the Signal Corps Replace- 
ment Training Center is based on the 
results of individual ratings in the 
Army General Classification Test and 
the General Electrical Information 
Test, as well as personal interviews 
concerning civilian experience and 
proficiency in prescribed specialties. 
Enlisted men, detailed for training 
from tactical units, are carried on de- 
tached service by the home organiza- 
tion to which they will return upon 
the completion of training. These are 
soldiers who have been recommended 
by their immediate commanding offi- 
cers, and who have successfully passed 
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entrance examinations prescribed by 
the Chief Signal Officer. Selected 
personnel of the Marine Corps and 
Coast Guard are also detailed for this 
training. Courses require three or 
four months for completion, depend- 
ing upon the specialty pursued upon 
entering the school. 

The Radio Division offers training 
in two principal specialties, radio re- 
pair and maintenance, and fixed sta- 
tion radio operation. A few men are 
also trained, however, as radio oper- 
ators, field station, and as telegraph 
printer operators. The radio main- 
tenance course embraces a thorough 
subcourse in radio theory, "Elements 
of Radio," followed by a month's train- 
ing in the actual testing and repair- 
ing of Signal Corps Field Equipment. 
The laboratory equipment available 
is of the latest commercial design. 
The students gradually become adept 
in the handling of test instruments, 
in locating such troubles as may de- 
velop in field radio equipment, and 
in properly servicing such equipment. 

The fixed station radio operators' 
course is open only to those men who 
have already attained a receiving 
speed of fifteen words per minute in 
the International Morse Alphabet. 
The student is taught the art of touch 
typing, and soon learns to copy on the 
typewriter. By constant practice his 
receiving speed is increased to thirty - 
five words per minute, or more, a 
speed which he must attain in order 
to qualify for his certificate. He is 
also taught how to use the high -speed 
transmitting key the "bug," and how 
to read messages from ink -recorded 
tape, transcribing them on the type- 
writer. The fixed station radio oper- 
ator learns the type of procedure 
known as "War Department Proced- 
ure," which differs little from that 
employed in handling commercial ra- 
dio traffic. 

The Wire Division gives courses in a 
number of specialties covering prac- 
tically the entire field of telephone 
plant crafts. Approximately half of 
the students in this division receive 
training as "installer - repairmen," 
mainly for local battery installations, 
which are of a semi -permanent nature. 
Installer repairmen, local battery, 
after receiving the basic course in the 
fundamentals of electricity, are given 
subcourses in local battery telephone 
and switchboard circuits, technique of 
field wire systems, and the repair of 
field wire equipment. Installer re- 
pairmen, common battery, instead of 
receiving instruction in field wire 
equipment are taught the details of 
substation installation and mainte- 
nance, and are given a subcourse in 
common battery line and subset cir- 
cuits. 

The next largest class comprises the 
"Wire Chiefs," who are the men who 
supervise the maintenance of wire 
communication systems. This spe- 
cialty is subdivided into local battery 
and common battery work. Wire 
Chiefs, local battery, receive training 
not only in field telephone circuits, but 
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Students receiving telegraph code. Morse sounders are enclosed in boxes. 

in field telegraph circuits. Wire 
Chiefs, common battery, are trained 
not only in the theory and practice 
of common battery and switchboard 
circuits, but also in Central Office in- 
stallation and maintenance, and in 
cable maintenance. There are also 
courses for switchboard- installers and 
cable-splicers. About eighty men in 
the Wire Division are enrolled in the 
telegraph printer "teletype" mainte- 
nance course. 

This type of work requires individ- 
uals who have considerable inherent 
mechanical aptitude. In this course, 
the students learn to disassemble, re- 
assemble and readjust the entire tele- 
graph printer mechanism, and to cor- 
rect one hundred and twenty cases of 
trouble on the machine. There are 
other subcourses available, for exam- 
ple, Pole Line Construction is taught 
to men enrolled in the cable splicing 
course and in the Linemen's course. 

Framemen and Insidemen are two 
additional types of personnel trained 
in the Wire Division. They receive in- 
struction in central office maintenance, 
as well as in common battery line and 
switchboard circuits. 

All of the students in the Enlisted 
Men's Department, with the excep- 
tion of those enrolled as cable splicers 
and line foremen, or fixed station ra- 
dio operators, are required to take a 
basic subcourse in the principles of 
electricity and magnetism. This is 
followed by a short course in basic 
shop work. As a means of assisting the 
men who will later be instructors in 
field units, a course in Teaching Meth- 
ods is prescribed for all non- commis- 
sioned officer students from Regular 
Army Units. 

The self instruction method is em- 
ployed in the Enlisted Men's Depart- 
ment and has been found most satis- 

(Continued on page 76) 

Studying electrical circuits. Note flexible test leads hanging on wall. 
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Entrance to main building, Signal Corps Laboratories, Fort Monmouth, New Jersey. 

RADIO LABORATORY 
The Signal Corps Radio Laboratory consists of several 
divisions. Each one specializes in important subjects. 

by Major R. V. D. CORPUT 

Born in Atlanta, Ga.. on September 28, 1900. He entered the 
U. S. Military Academy in 1918. graduated in 1920 and was 
commissioned a Second Lieutenant in the Field Artillery. Graduated 
from the Field Artillery School in August 1921. In 1925 he was 
promoted to First Lieutenant. In 1929 he was transferred to the 
Signal Corps. Promoted to grade of Captain in 1935. Graduated 
from the Signal Corps School in 1936 and was assigned to the 
Signal Corps Lab. His promotion to Major occurred in 7940. 

THE Signal Corps Laboratories, 
located at Fort Monmouth, N. J., 
approximately thirty -five miles 

south of New York City, had its origin 
in the late Fall of 1917 during World 
War I, at which time the Laboratories 
was concerned with the development 
of radio only. During the intervening 
years all Signal Corps development 
work except that pertaining to air- 
craft has been concentrated at the 
Signal Corps Laboratories. The policy 
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of the Signal Corps in connection with 
the Laboratories has been : first, to 
maintain a complete development and 
specification staff; and second, insofar 
as practicable to procure development 
from outside agencies rather than to 
develop the equipment within the Sig- 
nal Corps Laboratories solely. During 
peacetime this resulted in about 25 % 
of the development work being done 
by Laboratories personnel, about 25% 
being done entirely under contract 

with commercial concerns and the re- 
maining 50 % by close collaboration 
between the Laboratories and indus- 
try. 

At the beginning of World War II, 
with its threat to the democratic form 
of government, it was apparent to the 
President of the United States and to 
Congress that immediate action was 
necessary to properly arm our country 
for any and all eventualities. The per- 
sonnel of the land, sea, and air forces 
were immediately expanded through 
enlistments and conscription; necessi- 
tating the supplying of these armed 
forces with adequate equipment. The 
tempo of the Laboratories research 
and development was increased to the 
maximum to accommodate this de- 
mand, the Laboratories having been 
expanded in the past year and a half 
from some 200 employees to approxi- 
mately 2000 employees with necessary 
further expansion still going on. 

Fortunately the close association of 
the Laboratories with industry during 
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times of peace enables the Signal 
Corps to take immediate advantage 
of all the facilities for development in 
the United States so that during the 
past year and a half approximately 
90 % of all development projects have 
been carried out by contract with in- 
dustrial organizations. Also, fortu- 
nately, the retention during times of 
peace of the complete working staff of 
the Laboratories has enabled them to 
coordinate the work of these industrial 
concerns with the result that substan- 
tially all ground radio communication 
equipment and much wire equipment 
which was standard at the beginning 
of the present emergency is now being 
superseded by newly developed equip- 
ment. The Laboratories are organized 
as follows : 

Director -Major, U. S. Army 
Project officers- Commissioned Offi- 

cers, U. S. Army 
Operating research and development 

personnel -Civil Service Employ- 
ees 

The Administrative Section, through 
its various subsections, handles the in- 
coming and outgoing mail, filing of en- 
gineering reports and project records, 
the message center, the information 
bureau and guards, the fiscal and cost 
accounting, personnel, offset reproduc- 
tion, and the maintenance of a corn- 

Emergency plant for field use. 

Typical installation of communications equipment in mechanized unit. 

plete technical library on radio sub- 
jects. 

The Product Engineering Section is 
set up for the purpose of investigating 
and testing materials used in Signal 
Corps equipment, to carry out the re- 
finement and the production inspection 
of standardized Signal Corps equip- 
ment and to prepare the necessary 
drawings, blueprints, and specifications 
for procurement purposes. Standard- 
ized Signal Corps equipment includes 
those items that have been carried 
through the developmental stage by 
the various research and development 
sections and have been approved by 
the field forces of the army during 
service tests. 

The Specification and Record Sec- 
tion, a subsection of the Product Engi- 
neering Section, has the task of writ- 
ing the procurement specifications and 
supervision of the drawings after the 
equipment has left the development 
section. This group is charged with 
the responsibility of maintaining files 
of drawings, blueprints, specifications, 
and nomenclatures and to see that the 
drawings and specifications are revised 
and brought up to date as may be 
necessary. 

The Inspection Engineering Section, 
a subsection of the Product Engineer- 
ing Section, is divided into two groups. 

One group handles the inspection of 
samples and sample components as 
submitted by the Signal Corps con- 
tractors. To this group falls the re- 
sponsibility of inspection and approval 
of such items as condensers, resistors, 
transformers, switches, meters, and 
other components to determine if these 
parts submitted comply with the elec- 
trical and mechanical requirements as 
set forth by the contractural specifica- 
tion. All correspondence sent to the 
Signal Corps Laboratories requesting 
approval as to certain technical details 
of components pertaining to the par- 
ticular contract, is handled by this sec- 
tion. The second group of this sub- 
section handles the modernizing and 
refining of existing standard equip- 
ment. Necessary changes in existing 
equipment required to keep step with 
the rapidly changing military require- 
ments of modern warfare are accom- 
plished by this section. 

The Procurement Division has set 
up an efficient machine for the han- 
dling of contracts for the procurement 
of service -test models and also for 
supplying the needs of the develop- 
mental sections with adequate mate- 
rial. 

In the maintenance and operation of 
a large organization and the subse- 

(Continued on page 100) 

Ultracompact radio transceiver developed in the Signal Corps Labs. 
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RADIO I\ THE 

Vultee BT -15's in formation. Note the vertical radio antenna on each plane. 

he safety of aircraft is dependent upon the efficiency 
of the communication system and the many radio aids 
to navigation. Close coordination between planes and 
ground units is essential to maximum efficiency. 

Missouri National Guard station. Lip -to -date Airdrome Control Position WYC, Langley Field, Virginia. 
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ARMY AIR CORPS 
by CAPTAIN 

AARON R. ANTHONY 
Born in Reading, Pennsylvania, August 1, 1907. Attended various 
Eastern engineering schools. Radio engineer and mechanical de- 
signer. Associated with the Civil Aeronautics Administration be- 
fore being assigned to duty with the Air Corps. Associate mem- 
ber of the Institute of Radio Engineers. On duty with the Com- 
munications Section of the Training and Operations Division and 
is now stationed in the Office of the Chief of the Air Corps. 

THE use of radio in military avia- 
tion engulfs a wide and varied 
system of communication be- 

tween the various components of the 
Air Forces of our expanding Army. 
Radio communication in the Air 
Forces is not entirely confined to the 
movement and tactical operation of 
military aircraft. Radio as a means 
of communication is the ultimate solu- 
tion to coördination between the 
ground headquarters and aircraft in 
flight. 

The optimum safety is a major fac- 
tor in the operation of aircraft, and 
this safety is dependent upon the effi- 
ciency of the communication system 
and the radio aids to air navigation. 
The efficacy of an observation or bomb- 
ing mission is as good as its communi- 
cation facilities, because without these 
facilities the effort is practically 
wasted inasmuch as there are no other 
means of communication from air -to- 
ground over any great distance. 

Modern warfare demands that im- 
mediate action is essential and in or- 
der to coördinate the combat elements 
on the ground, in the air and on the 
sea, a super- modern communication 
net is required. The modern system 

of warfare is practically impossible 
without the use of radio. 

In aerial warfare, communications 
assume a more prominent part than 
in ground combat due to the tremen- 
dous speeds which have been attained 
by military aircraft, and the fact that 
a fighting plane must strike its blow 
and then return to its base in order to 
refuel and replenish its ammunition 
makes the time element a very im- 
portant factor. 

One of the largest communications 
organizations of the Air Forces is the 
Army Airways Communications Sys- 
tem, an ever expanding net of radio 
communications whose purpose is to 
expedite the movement of military 
aircraft safely from one strategic lo- 
cality to another. This branch of com- 
munications operates under the direc- 
tion of the Chief of the Air Corps. A 
network of radio stations has been 
constructed for the dissemination of 
weather information to aircraft in 
flight and a system of radio range 
stations and radio marker beacons in 
the vicinity of Army air fields. In 
addition, it operates an extensive sys- 
tem of point -to -point radio stations 
for the transmission of reports on the 

Air Corps Technical School shop, Chanute Field, Illinois. 

progress of aircraft en route along the 
Army Airways. The Army Airways 
Communications System compares 
somewhat with the Civil Aeronautics 
Administration's airway traffic control 
system. 

With this organization lies the re- 
sponsibility for reporting movements 
of aircraft, the operation of the air- 
drome control towers, the transmis- 
sion of weather reports, and the op- 
eration of the Army radio ranges. A 
typical Army Airways Communica- 
tions System station consists of either 
a 200- or a 400 -watt transmitter and 
seven receivers of the commercial 
type, each one guarding a predeter- 
mined frequency. The transmitters 
are used for airways point -to -point 
transmission and ground -to -air trans- 
mission. These are ten -channel trans- 
mitters operating with a frequency 
range from 2,000 kilocycles to 16,100 
kilocycles with A -1, A -2 and A -3 emis- 
sion employing the short wave ver- 
tical type of antenna and having a 
daytime range of 300- to 500 -mile op- 
erating radius. 

Some of the outlying Air Corps sta- 
tions are to be provided with a 3 -kilo- 
watt ten -channel transmitter with a 

Students getting instruction on modern aircraft radio. 
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Pilots must keep in very close con. 
tact with flight commander. 

frequency range of 4,000 to 20,000 
kilocycles, A -1, A -2 and A -3 emission 
with an 800- to 1,200 -mile daytime 
operating radius. 

The control tower at an Army air- 
port is a beehive of activity with 
planes coming in for landings; others 
taking off on tactical missions or 
tr- .fining flights continuously. The f a- 
cility is responsible for the control of 
air traffic in the vicinity of Army air- 
dromes where air traffic is congested. 
The airdrome control radio equipment 
consists of a 25 -watt transmitter op- 
erating on a frequency of 200 to 400 
kilocycles. Four commercial type re- 
ceivers are used to guard the frequen- 
cies employed by the various types of 
military aircraft in contacting the air- 
drome control tower. 

Practically all Air Corps stations 
are provided with low power radio 
ranges, sometimes referred to as lo- 
calizer ranges. This nomenclature is 
derived from the fact that these 
ranges are orientated so that one leg 
of the range coincides with the longest 
runway on the field. The ranges are 
used in conjunction with navigation 
and orientation problems carried out 
in close proximity to the air field. 
For cross country flights along the 
civil airways, the facilities of the 
Civil Aeronautics Administration are 
used. 

Radio ranges at most Air Corps sta- 
tions are of the aural type operating 
with a power output of 100 watts and 
are keyed to transmit A (. -) and 
N (- .) code signals. The space pat- 
tern of the range station is formed 
by the interaction of the two figure - 
of -eight patterns, which may be dis- 
torted to align the resulting equi- 
signal zones or "courses" with the air- 
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way routes or airdrome runways. 
The pilot follows the radio range 
courses by manipulating his airplane 
so that the "A" and "N" signals come 
in with equal strength and merge 
into a continuous long dash or mono- 
tone indicating he is "on course." At 
periodic intervals, usually twelve sec- 
onds, the monotone is interrupted by 
the automatic transmission of an 
identifying signal which tells the pilot 
which radio range he is hearing. 

The range station is usually located 
approximately three to five miles from 
the airdrome, on a prolongation of the 
longest runway, in order that the tow- 
ers comprising the antenna system 
will not be a menace to flying opera- 
tions and at the same time facilitate 
the approach of an airplane to the 
field for a landing under adverse 
weather conditions. The transmitters 
of this range are operated by remote 
control from the radio communica- 
tions station or the airdrome control 
tower at the flying field. 

Usually a radio marker beacon is 
provided at each radio range station. 
These marker beacons operate on a 
frequency of 75 megacycles and pro- 
vide a cone of signal radiated verti- 
cally upward. This cone of signal co- 
incides with the cone of silence (the 
zero signal zone directly over the 
range towers) of the radio range and 
is used for the same purpose, namely, 
to indicate to the pilot that he is pass- 
ing over the station. The cone of sig- 
nal provides a more positive type of 
indicator for orientation purposes in- 
asmuch as it activates a light on the 
instrument panel of the plane. 

We have covered to some extent the 
ground component of this communica- 
tions system. The efficiency of corn- 

munications between aircraft and the 
ground is somewhat hampered by the 
necessity of using compact and light- 
weight equipment. The average bom- 
bardment type of aircraft carries 
what is known as a command set, 
which is used for interplane commu- 
nication in a formation, contacting 
airports, and for use in conjunction 
with air navigation; a liaison set op- 
erated by the crew radioman in con- 
tacting Army Airways Communica- 
tions System and Civil Aeronautics 
Administration stations and giving 
position reports, obtaining weather 
reports and contacting squadron or 
group radio stations. 

In order that the pilot, navigator, 
or radio operator may check his posi- 
tion, a radio compass is provided. 
Probably the smallest piece of radio 
equipment in use on these planes is 
the marker -beacon receiver used to 
determine when a plane is directly 
over a radio range station or fan 
marker and is also used in conjunction 
with certain types of instrument land- 
ing systems. The small type of air- 
craft such as the pursuit fighter does 
not carry as elaborate radio equip- 
ment as a bomber due to the necessity 
of conserving weight which is utilized 
for ordnance equipment or to increase 
the speed of the plane. 

Weather reports being another ex- 
tremely important factor in flying are 
compiled in part from information 
transmitted to the weather station 
from an altitude of approximately 
fifteen miles. At certain weather sta- 
tions radiosonde observations of the 
upper atmosphere are made. This op- 
eration is accomplished through the 
use of delicate radio equipment. A 
small radio sending set weighing only 
a pound and a half and containing 
simplified instruments is attached to 
a six -foot balloon filled with helium 
or hydrogen. The balloon is allowed 
to rise of its own accord carrying the 
radio equipment which immediately 
begins to broadcast to a receiver in 
the weather station the conditions of 
the atmosphere found through effects 
on the enclosed instruments. Chang- 
ing pressure temperatures and vary- 
ing amounts of moisture in the air are 
thus recorded. The balloon ascends to 
an altitude of about 70,000 feet where 
it has reached a diameter of 25 feet, 
whereupon it bursts and the radio 
falls slowly to earth attached to a 
parachute. The address of the weath- 
er station is attached and the finder 
upon returning the minute radio re- 
ceives $5.00 from Uncle Sam. 

The radio transmitter used in this 
radiosonde equipment employs a dou- 
ble triode electron transmitter tube in 
a push -pull tuned oscillator circuit 
and operates on a fixed frequency of 
68 megacycles. This frequency is high 
enough to eliminate interference on 
the radio spectrum. A trailing an- 
tenna about 7 feet long is used in con- 
junction with the transmitter. In 
transmitting the temperature, a cap- 
illary filled with a special electrolytic 
introduces a resistance in the radio 
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circuit as the temperature falls. For 
humidity, a special unit of human hair 
actuates a mechanical resistance as 
moisture increases or decreases. In 
transmitting the pressure, the regis- 
tering unit is an evacuated, specially - 
sealed diaphragm with a pointer at- 
tached for closing circuits across a 
contact segment. The ground receiv- 
ing equipment utilizes a di -pole an- 
tenna connected to the receiver by a 
coaxial transmission line feeding a 
receiver of special design for short- 
wave reception. The varying audio 
frequencies audible by earphones, or 
visually shown on the dial on an elec- 
tronic frequency meter, are received 
continuously by this special short- 
wave receiver, and are fed into a high- 
speed photoelectric recorder. Though 
interpreted as audio frequency, the 
electric output has been converted 
into a pulsating direct current, and as 
it passes into the recorder, it is me- 
tered by a microammeter. The vary- 
ing deflections of the indication pointer 
of the microammeter interrupts a 
light beam. A graph is thereby ex- 
ecuted on a moving chart by the tap- 
ping of a bar on a typewriter ribbon 
caused by interruptions of the beam. 

The radio net used for tactical com- 
munication in the Air Forces is under 
the control of the Air Force Combat 
Commend, which is responsible for the 
tactical operation of the fighting Air 
Forces. This net is a closely woven 
system of communication between the 
various air commands and the coördi- 
nation of air -ground operations, such 
as communication between an obser- 
vation or bombardment unit and a 
unit of the Armored Forces. 

The major elements involved in the 
effective operation of these various 
Air Forces communication facilities 
are the development and maintenance 
of equipment and the vital factor of 
trained personnel. 

First, the development shall be con- 
sidered. Wright Field, located just 
outside of Dayton, Ohio, is the home 
of the aircraft radio laboratories op- 
erated jointly by the Air Corps and 
Signal Corps, which also maintains a 
development and research laboratory 
at Fort Monmouth, New Jersey. The 
two main units are the Air Navigation 
unit and the Communications unit as- 
sisted by other subordinate units. The 
communications unit is charged with 
the responsibility of developing and 
increasing the efficiency of radio 
transmitters, receivers and antennas 
used for air to ground communication. 

Development work is being carried 
on continuously on the following proj- 
ects : Radio landing systems, the radio 
direction finder; means for the pre - 
vention of collision between aircraft 
which are flying on instruments; auto- 
matic radio control of aircraft, etc. 

The Army Air Corps is one of the 
many governmental organizations in- 
volved in the development and experi- 
mentation in the field of instrument - 
landing systems. The fundamental re- 
quirement of an instrument -landing 

(Continued on page 111) 
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Ready at all times for duty is the radio- equipped ambulance. These are 
stationed at every field and are manned by men who are highly trained. 

Radio installation in Martin B -10B. Note how each unit is shock -mounted 
to safeguard the radio equipment from constant vibration of the plane. 
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Portable transmitter- receiver gets its power from a hand operated generator. This set has loop antenna. 

RADIO in the INFANTRY 
In sharp contrast to the older methods of communica- 
tion is the radio. The Infantry has been equipped with 
all of the latest types in sufficient quantity for their needs. 

WE 

DO not usually look to 
Mother Goose for light on the 
military art but the old girl 

seems to have crammed much of it in 
a nutshell in an old nursery jingle. 

"For the want of a nail the shoe 
was lost, 

For the want of the shoe the horse 
was lost, 

For the want of the horse the 
rider was lost, 

For the want of the rider the 
battle was lost." 

It does not take any very profound 
strategist to see that the only place in 
war where the absence of such a trifle 
as a nail could entail such catastrophic 
consequences is in the communications 
system. I can not picture this unfor- 
tunate rider as other than the bearer 
of a message containing vital military 
information or a crucial military 
order. The non -delivery of that mes- 
sage meant a vital movement which 
did not take place, a passing oppor- 
tunity lost and a fatal = iostile blow 
which was not countered in due time. 
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Similar failures produce similar 
consequences today. A military com- 
mander without information has a 
value somewhat less that zero, and 
the best army in the world with the 
best commanders, but without the 
means of transmitting orders, is not 
even a mob. It is just a thick smear 
of protoplasm on the landscape. 

Of course no army has ever found 
itself quite as badly off as that. In the 
good old days not so long gone when 
military operations were of the rea- 
sonable and comfortable kind based 
upon the powers and limitations of 
biped and quadruped animals, com- 
munication requirements were simple. 
You sent a message or you went, your- 
self, to the required place, received the 
information and gave the necessary 
orders. There was at least an even 
chance that you got into action in 
time because the enemy's communica- 
tions were like yours and enemy horse- 
shoe nails were just as apt to be lost. 
The more resourceful supplemented 
their other means with visual signal- 

ling of various kinds and gained, un- 
doubtedly, a great advantage; but the 
backbone of it all was the man carried 
by his own feet or by those of a horse. 
Special equipment and technically 
trained communications personnel 
were alike absent and unnecessary. 

As far as military tactics is con- 
cerned, that leisurely age endured un- 
til very recently; for tactics is the 
art of handling troops on the battle- 
field in the presence of the enemy, and 
in that field the great advances of a 
century or so ago, represented by the 
railroad and the telegraph, found sur- 
prisingly little application. They 
couldn't be made available just where 
and when needed on the battlefield. 
Some adaptation of wire communica- 
tions to tactics in the broad sense was 
introduced about the time of the 
American Civil War, but upon the 
local scene the messenger and the 
dashing aide -de -camp still reigned 
supreme. 

Since then the Signal Corps of the 
Army has done splendid work in modi- 
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The "walkie- talkie" is ideally suited 
to transmit commands over short range. 

fying both the telegraph and the tele- 
phone to mobile use in the field, and 
other armies have done the same. 
Portable instruments and field wire 
had taken much of the total weight 
off the messenger's feet. In a few 
hours the prospective battlefield could 
be covered with a network of com- 
munications and the "slashing, dashing 
doughboy" had to move fast, indeed, 
to outrun his communications. 

Radio came. At first it was crude, 
cumbersome and unreliable. Gradually 
short range portable radio transmit- 
ting and receiving sets were developed 
which could be carried on the backs 
of men and set up at the various corn - 
mand posts. They often worked, too, 
and constituted a valuable auxiliary 
of the other signal communication 
means. They were regarded strictly 
as auxiliary and emergency means. It 
was fun to watch the radio operators 
in those days. Painstakingly they set 
up their equipment and twirled their 
dials. Then commenced the game of 
hide -and -seek through the "ether 
ways," the operators crouched over 
their keys alternately sending out the 
"dit- dit- dah -dit" of the various station 
calls and, in between, listening with 
the raptness of a religious devotee. 
When -and if -they established com- 
munication the light in their eyes was 
beautiful to see. Sometimes -but not 
often -they beat the field telephone 
to it and their joy was complete, albeit 
often short lived for something usually 
went wrong. But why worry? The 
communications system was amply 
fast for the type of operations involved 
in infantry combat. The electric cur- 
rent and the radio wave could spot the 
trudging foot soldier a generous mar- 
gin and still beat him to the finish. 
Yes, signal communication in the In- 
fantry was very satisfactory. 

.r a nauary, 1942 

The Infantry uses several types of radio transmitters and receivers 
Signal Corps operators are shown with one of the pelf- powered units. 

Under the support of the Artillery, the 13th Infantry soldiers go into 
action against the opposing enemy. These men belong to the First Army. 

A group of officers and operators of the 107th Cavalry Regiment at 
the recent Maneuvers in Arkansas. Equipment is carried on horseback. 
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Soldiers of Troop B sending and receiving messages on portable pack radio. 
It has a range of some 50 miles and the overall weight is about 175 pounds. 

Many of the field radio sets are designed especially for operation with loop 
antennae. This one is powered with a hand -driven motor -generator set. 
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And then, almost simultaneously, 
came the modern aeroplane, the fast 
tank and the powerful cross -country 
motor vehicle. 

Our American Army not only knew 
about these things; we actually led 
others in their design and development, 
but we just weren't spending the 
money to get them in quantity. Mean- 
while the tempo of infantry combat 
had changed from a few miles per day 
to scores of miles per day. The depth 
of the tactical zone traversed by the 
Infantry in a day increased from a 
few miles to scores of miles. The time 
taken by the erstwhile plodding dough- 
boy in the development for an entry 
into combat was phenomenally cut, 
and the speed and flexibility in the 
establishment of communications 
which had previously seemed so gen- 
erously ample suddenly became in- 
adequate. The troops moved faster 
than they could be controlled, and 
the directing brain, minus adequate 
sensory and motor nerves, could not 
exert its influence when needed. The 
horse -shoe nail was, apparently, miss- 
ing. That was less than two years ago. 

There is no denying that, in a phys- 
ical sense, this sudden transition 
caught the Infantry more or less flat 
footed. I say "in a physical sense" 
because the communications equip- 
ment physically available, even in the 
Regular Army, had suddenly become 
obsolete and inadequate. This does 
not mean, however, that those respon- 
sible for the efficiency of the Infantry 
had been sitting idly by. It only means 
that development in the field of auto- 
motive engineering and production and 
its adaptation to military purposes 
had taken a sudden spurt which left 
development in other fields, particu- 
larly in signal communications, trail- 
ing by several lengths. 

This may seem like a strange state- 
ment, considering the extent to which 
radio pervades everything and every 
place today in civil life, but when you 
stop to think that, great as has been 
the development, its principal mani- 
festation has been in the increasing 
number, size and power of fixed trans- 
mitter installations, the prolixity and 
diversity of broadcast programs, and 
the refinements and variations in 
household receiving sets in the broad- 
cast field, we begin to see light. 

From the enormous installations 
used to amuse the broadcast audience 
of the country or to communicate 
across the seas to the portable and 
flexible equipment required on the 
battlefield there is a very wide gulf, 
and, until the present expansion of 
National Defense lent urgency, the in- 
centive in the commercial world 
towards developing radio equipment 
whose usefulness seemed restricted to 
the battlefield was practically nil. And 
there was the rub. 

Popular impressions to the con- 
trary notwithstanding modern radio 
equipment does not spring full fledged 
and perfect from the mighty brain of 
some brilliant individual into quantity 
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production. Electricity and magnet- 
ism, the twin sisters which are radio, 
although themselves without weight, 
bulk or substance, are disgustingly 
choosey about the form, size and ma- 
terials of the harness in which they 
work. They insist upon plenty of 
heavy metal. They demand privacy 
and squabble like the members of a 
committee if too closely confined. If 
all the stairways and corridors of their 
play house are not of the design they 
like, they stray and raise the devil. 
They just won't play nice except with 
that other set of twins, "Weight and 
Bulk." 

I know this statement will bring 
pitying smiles to the faces of devotees 
of Buck Rogers and the Sunday sup- 
plements; but, unless somebody has 
been treating me to a superb job of 
kidding for many years, those are the 
facts and they constitute the reasons 
why, today, the military commander 
in the field has more of a problem in 
handling his team than the quarter- 
back of a football team. It is harder 
to get the signals through. 

Maybe that allusion to the football 
team was unfortunate. It might tend 
to create the impression that the 
simple, one -link chain of control that 
works well for eleven men in a huddle 
can be duplicated with combat teams 
of different sizes up to those consisting 
of hundreds of thousands of men. To 
correct this a brief review of the way 
a military unit is organized for control 
and how the signals for each play are 
gotten down to the last team member 
seems to be indicated. 

Starting with the largest conven- 
tional unit, the field army, here is a 
bird's eye view of it. The Field Army 
consists of its headquarters organiza- 
tion, various special units called army 
troops, and two or more army corps. 
Each army corps consists, likewise, 
of a headquarters, various special 
units and two or more divisions. Each 
division, so far as the Infantry is con- 
cerned, consists of three or four regi- 
ments; each regiment, of three bat- 
talions; each battalion, of four com- 
panies; each company, of three or four 
platoons; each platoon, of three or 
more squads or sections, and each 
squad of somewhere around a dozen 
individuals. From the squad on up, 
each team is composed of a number of 
smaller teams, and each team is a dis- 
tinct entity with a distinct mission, 
which must have its own quarterback, 
its signals and its own means of get- 
ting those signals through. 

That is why commercial radio 
doesn't quite fit. If it were not for 
this involved hierarchy of command 
it would be simple enough to issue a 
receiving set to each individual and 
let the commander -in -chief broadcast 
his orders, but anyone can see with 
his eyes shut that he could never give 
each member of his huge team detailed 
instruction covering that member's 
individual job. Each commander can 
hope to deal effectively only with the 
commanders of the next smaller units 
composing his team, and they, in turn, 
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Here is another application for the "walkie- talkie." Note that each of 
the two soldiers is equipped with a handset that connects to the radio. 

must be depended upon to deal with 
the next lower echelon. That is the 
way it is done. 

Each unit headquarters establishes 
its own system of communications 
with the headquarters or the next 
lower units, and this system is called 
the Communications Net or Command 
Net of that unit. Each lower unit 
establishes its own separate net link- 
ing it to the next lower units, and so 
on down until the last net reaches and 
controls the individual rifleman or 
gunner on the front line. Each net is 
separate from each other net and must 
not interfere with it. In addition, at 
each step in l:his ladder of command 
there must, at times, be direct com- 
munication with neighboring units 
of the same kind, on the right and 
lefi., and with supporting artillery, 
aircraft, tanks, etc., with all of whom 
each phase of the action must be co- 
ordinated. The number of stations in 
each net is kept small to avoid un- 
wieldiness and confusion. Simplicity, 
reliability and speed are requisite. 
Failure or delay in any part of any 
net may become the fatal, missing 
horse -shoe nail. 

The character and make -up of com- 
munications nets vary with the size 
and nature of the unit. In the field 
army and the army corps it will in- 
clude all known means of communica- 

tion, from motor or airplane messen- 
gers carrying dispatches on fixed 
schedules, through the whole gamut 

o teletype and facsimile transmission 
by radio or wire, of maps, overlays 
and similar documents. Because of 
the distances involved and their rela- 
tive stability the communication sys- 
tem in these large units approaches 
that of civil life. As we go down the 
scale the systems become less and less 
elaborate and the means employed 
fewer and fewer. In our Army the 
division is the smallest unit having 
organically assigned to it a unit of the 
Signal Corps, which may be said to be 
the professionals of the Army in Signal 
communications. It establishes the 
division net, which usually embraces 
telephone, telegraph, radio, visual 
signalling and a well- organized and 
trained messenger service. 

Up until very recently the Infantry 
regiment was the smallest unit to 
establish a formal command net with 
technical means. That net extended 
to the battalions. That meant that 
from the battalion commander down 
there was normally no method of com- 
munication except messengers. It 
seems almost incredible that in that 
zone of the battlefield in which the 
real fighting takes place, there should 
have been practically no improvement 

(Continued on page 92) 
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Radio in the Armored Force 
by Lt. 

JONATHAN M. ASKEW 

Horn near Pontiac, Illinois, January 10, 1913. He had one year 
active duty at Ft. Monmouth /1938 -391 in the 51st Sig. Battalion 
as a 2nd Lt., Signal Reserve. He entered the Public Utilities 
Field to become a consulting engineer for illumination and power 
in the Northern Indiana Public Service Company, Hammond, In- 
diana in 1939. Lieutenant Askew was called to active duty with 
the Armored Force on October 20, 1940 and has since been As- 
sistant Signal Officer for the Armored Force Headquarters. 

WITHOUT good communication 
armored units will soon bog 
down or be eliminated by 

the enemy. Radio is usually the only 
communication available during a bat- 
tle, and it has been organized into nets 
of two or more stations based on a 
battle set -up. 

Starting with the Armored Division 
Headquarters we have the Division 
Command Net which includes the 
Armored Brigade and supporting 
units. These supporting units are In- 
fantry, Engineers, Field Artillery and 
Reconnaissance units. A Division 
Reconnaissance Net is organized to 
gather information of the enemy and 
transmit it to a Reconnaissance Officer, 
who evaluates it and relays the con- 
solidated information to the Com- 
manding General. Another type of 
net normally handles messages of an 
administrative nature. 

Air -Ground nets are of great impor- 
tance in getting information from 
friendly observation airplanes to the 
proper authorities at Division Head- 
quarters. Bomber demand units are 
now being used with ground troops to 
coordinate with friendly bombing 
planes in getting bombing support at 

the proper place in the minimum 
amount of time. Radio forms the 
vital link between ground units of the 
Armored Division and bombing planes 
in the air as well as base airdromes. 
A relay radio station is sometimes 
used when other equipment is not 
sufficiently powerful to contact the 
desired station. Stations used for 
relay purposes may have the usual 
low -power equipment, or sometimes 
a particular frequency is set aside for 
use by stations of higher power en- 
gaged principally in long -range relay 
work. This may be required from 
Corps Headquarters to units in the 
rear echelon of the Division. 

Artillery units of the Armored 
Force sometimes use a Liaison Net, 
Fire Control Net and Fire Direction 
Net. The nets referred to in the pre- 
ceding paragraphs derive their names 
from the types of messages they nor- 
mally handle. 

Radio is used extensively in convoy 
control. Usually certain vehicular 
radio sets occupying strategic places 
in the column or columns are all 
tuned to the convoy frequency, and 
keep watch on this frequency through- 
out the march. 

Another use of radio in the Armored 
Force is the periodical broadcasting 
of information vital to all, time signals 
and weather reports. 

We will make a short study of a net 
consisting of tanks only. We will call 
this Company "A" Command Net. In 
this company are three platoons of 
four tanks each. The platoon leaders 
each have a transmitter and receiver 
tuned to the company frequency. Un- 
der each platoon leader are three 
tanks equipped with receivers only. 
These are known as combat tanks; 
their main purpose is to fight, and 
they do not have sufficient room to 
carry a transmitter installation and 
still be able to fire all their guns and 
carry sufficient ammunition. They 
can receive messages and orders by 
radio, but must acknowledge receipt 
by some other means, or else not at 
all. 

The net control station of this net 
would be that in the company com- 
mander's tank, and he has to monitor 
both his own net and that of the next 
higher headquarters. To do this prop- 
erly he must have two receivers. If he 
has but one receiver he has to keep 
tuning from one frequency to the 

The antenna on the tank to the right is tied down to prevent too much whipping and to protect it from trees. 
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Tiare is one of the rital factors in the 
operations of an arnored force. Only men 
with special training handle radio units. 

Scout car and field artillery elements of the 1st Armored Division in action. 

Radio- equipped scout -car moves into position for action. This light tant, is completely radio- equipped. 
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This scout car is armed with machine guns. Note tied -down radio antenna. 

other; he may, while busy in one net, 
miss a communication of vital im- 
portance in the other net. Normally 
each net will work on its assigned 
frequency, and individual stations will 
not tune to another frequency unless 
so directed by their net control sta- 
tion. Note that the company com- 
mander, operating the control station 
of his own company net, is also a sub- 
ordinate station in the net of the next 
higher headquarters; thus the nets 
link together like a chain. 

The foregoing brief sketch cannot 
give the true picture of an Armored 
Division in action. Among the host 
of highly- trained specialists required 
to keep these mechanized units rolling 
must be thousands of well- trained 
radio operators; hundreds of expert 
radio electricians; and finally, to sup- 
ervise the systems, specialized Signal 
Communication Officers, skilled in 
radio, telephone, message center work, 
and the tactical employment of the 
various agencies. And let it be empha- 
sized, they must all - be experts. In 
the operations of an armored force, 
time is one of the vital factors. Just 
as the automotive mechanic has not 
time for a leisurely diagnosis of an 
ailing tank engine, so the radio elec- 
trician can make no leisurely diag- 
nosis of an ailing radio receiver. When 
an armored force goes into action, the 
heat is on; every man is working un- 
der pressure. Obviously an institution 
with extensive facilities for the train- 
ing of large numbers of specialists in 
such diversified fields as for instance 
the maintenance and repair of tanks, 
instruction in gunnery, headquarters 
clerical work, radio operating, be- 
comes a "must" in planning the or- 
ganization and maintenance of an 
armored force. 

Under the able supervision of Briga- 
dier General Stephen G. Henry, Com- 
mandant, the Armored Force School 
was organized and plans were made 
to enroll the first classes of students 
on November 4, 1940. The problem 
involved construction of school build- 
ings, selection of suitable instructors, 
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planning complete courses in every 
detail, preparation of instructional 
material and assembling instructional 
equipment. 

The Communication Department, 
one of the nine departments of the 
School, was organized under the direc- 
tion of Lt. Col. Leslie F. Lawrence to 
handle some 1800 students simul- 
taneously in three -month courses on a 
staggered schedule similar to the 
modern assembly line. 

Certain units of the 1st Armored 
Division at Fort Knox, Kentucky, and 
the 2d Armored Division, Fort Ben - 
ning, Georgia, gave generously of some 

Officers give orders from command car. 

of their best non -commissioned officers 
to be utilized as instructors in the 
Communication Department. In addi- 
tion, several very capable Regular 
Army Officers and a group of highly - 
proficient Reserve Officers who had 
specialized in Communication work in 
civil life were also added to the depart- 
ment to complete the instructional 
staff. 

The majority of the students now 
being trained in the Radio Operators' 
Course and the Radio Electricians' 
Course are Selective Service men de- 
tailed to school from the Armored 
Force Replacement and Training Con - 
ter for further training as Signal Com- 
munication Specialists, following their 
preliminary instruction in basic mili- 

Light tanks in line formation. 

tary training. After completing their 
training in the Communication De- 
partment, some few are retained as 
non -commissioned instructors and the 
balance are sent to Armored Divi- 
sions. 

Experience has demonstrated that 
the more successful graduates are 
those who have the following qualifica- 
tions when they enter: 

First and foremost, the student 
must have a definite interest and a 
desire to learn more about radio. 

Second, the student should prefer- 
ably be a high school graduate or 
have an equivalent education. 

If he is to train as a Radio Opera- 
tor, he should be able to pass the 
Signal Corps Code Aptitude Test* with 
a score of 55 or better. If he is a 
"Ham," so much the better. 

If he is to train as a Radio Elec- 
trician, he must have mechanical 
aptitude and should preferably be an 
operator (because he gets no training 
in this subject). If he has had some 
radio service experience or has built 
his own sets or has had some cor- 
respondence school work in Radio, he 
will find the work much easier. 

In the final analysis the quality of 
the graduate depends, to a consider- 
able degree, upon the initiative, in- 
herent ability and native intelligence 
of the man who is sent to the school. 
Students seriously lacking in these 
qualities seldom graduate. 

* NOTE : The Signal Corps Code Apti- 
tude Test is a test given to determine 
the ability of the student to distinguish 
between sounds. He does not have to 
know the International Morse Code; 
merely be able to state whether one 
character sounds like the preceding 
one or is different. The test is not 
infallible but gives a very good indica- 
tion as to whether the student pos- 
sesses the qualities of perception and 
rhythm as they apply to radio signals. 

The majority of students are de- 
tailed to take the Radio Operators' 
Course. This course is intended to 
train men as competent "table opera- 
tors." In the past, due to the limited 
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time and the shortage of equipment, it 
was necessary for the operator to 
gain his proficiency in field operation 
after he joined his unit. In the future 
considerably more training in field 
operation will be given in the school 
and thus, this period of "post graduate" 
training can be shortened consider- 
ably. 

During his training period, the stu- 
dent radio operator devotes half of his 
time in learning the International 
Morse Code and developing operating 
rhythm and speed. One of the require- 
ments for graduation is the ability to 
receive sixteen words per minute. He 
must also be able to transmit twelve 
words per minute. Tests consist of 
mixed numbers and letters -not 
"clear" text. He first learns the 
alphabet and numerals and then 
learns to handle messages, using Army 
procedure. Automatic sending and 
recording devices are used in the 
greater part of the instruction and, 
through a system of monitoring and 
frequent progress tests, each student 
is able to advance as fast as his ability 
permits completely independent of all 
other students. Because of this in- 
structional feature, students with high 
aptitude often reach high receiving 
and transmitting speeds in the allotted 
time. Advanced students are afforded 
opportunity to copy Press during cer- 
tain periods. 

All operators are taught the stan- 
dardized Joint Army and Navy Operat- 
ing Procedure, which results in the 
handling of traffic in the minimum of 
time with accuracy, speed and effi- 
ciency. Since many military messages 
must be encoded or enciphered, opera- 
tors are also given some instruction in 
cryptographing and decryptographing. 

In preparation for practical radio 
operation, the student is given instruc- 
tion in the fundamentals of Electricity 
and Magnetism and Radio Theory. He 
then proceeds to a detailed study of 
the vehicular and portable radio 
equipment used by Units of the 
Armored Force. 

During their final days at school, all 
students now taking the Radio Opera- 
tors' Course participate in practical 
communication exercises. As addi- 
tional equipment becomes available, 
the amount of time devoted to this 
type of instruction is being constantly 
increased. 

The United States Army naturally 
requires that its radio equipment be 
kept in proper operating condition. 
In view of the large number of vehic- 
ular and portable radio sets utilized 
by the various units of the Armored 
Force, this has necessitated the train- 
ing of a large number of radio elec- 
tricians and repairmen and it was 
found necessary to organize a separate 
course to train men in the installa- 
tion, repair and maintenance of radio 
equipment. 

These classes are much smaller than 
the Radio Operator's classes and each 
student is given a large amount of 
practical laboratory and shop work 
in addition to attending lectures and 
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Close -up of a medium sized tank roaring over a road block, or trap.. 

conferences. Fundamental subjects 
taught include: Electricity and 
Magnetism; Basic Shop (including the 
use of electricians' tools) ; Radio 
Theory (including practical labora- 
tory experiments) ; Batteries and 
Power Systems; and the study and 
use of radio test equipment such as 
volt- ohm -meters, tube checkers, fre- 
quency meters and signal generators. 

Following this preparatory work, the 
student Radio Electricians are given 
instruction in every Signal Corps 
radio set used in the Armored Force 
and they thus become thoroughly 
familiar with them. Emphasis is 
placed upon testing and trouble shoot- 
ing on both receivers and transmitters 
and all work is carefully supervised 
and directed in an efficient manner 

A vehicular -radio set being installed in a scout car in the shop. 
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Equipment Used in Training Personnel for Duty. 

Students begin their training by learning the international Morse code. 

Shop work follows under expert instructorship and with ample tools. 

This deInonstratinn equipment is in one of the classrooms. 

This hank of tape -fed code transmitters is of the latest design. 
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by competent instructors. Radio 
Electricians are also trained in in- 
stallation and adjustment of portable 
and vehicular stations, including cord- 
ing and shielding. 

In view of the recent adoption of 
frequency modulated transmitters and 
receivers, these sets come in for their 
share of study, together with F. M. 
circuits and set servicing. 

The Communication Officer's course 
is given to selected Regular Army and 
Reserve Officers. A great deal of 
attention has been given to the prep- 
aration of the course, as the "Corn 
O." (as he is known) has the respon- 
sibility for supervising all matters re- 
lating to the Signal Communication 
System of his unit including radio nets, 
personnel, care, use and maintenance 
of equipment, operation of the message 
center, employment of the motorcycle 
messengers, and a multitude of other 
matters. The course covers not only 
the technical aspects but also a study 
of the tactical considerations as well. 
Not only will the graduate have re- 
sponded to his Country's call "for all 
to lend a hand in National Defense" 
but, at the same time, he has gained 
invaluable training and experience. 

There are many other means of com- 
munication besides radio which are 
used in the Armored Force, but radio 
is more extensively used than any 
other type, especially during battle. 
In other cases, for example in bivouac 
area, wire communication is exten- 
sively used. Wire communication in- 
cludes not only telephone but also 
teletype and telegraph. Telephone and 
teletypewriter can be used on the same 
circuit by simplexing. This system 
saves a large amount of wire and re- 
quires less labor in constructing lines. 

Visual signals are used considerably 
in the Armored Force. The types are : 

pyrotechnics, panels, flags, lamps. 
Pyrotechnics are colored flares which 
are projected either from an airplane 
or from the ground. Panels are used 
to communicate with friendly air- 
planes. Numerals are displayed, to- 
gether with identification group or in- 
dicator, which refers to the numbered 
code group, meaning of which is found 
in a code manual. The identification 
group indicates whether the numerals 
displayed refer to a prearranged mes- 
sage or are coördinates of a location 
on the map. Other identification 
groups are used to identify a particular 
headquarters. 

All armored vehicles such as tanks, 
scout cars and half -track personnel 
carriers are equipped with flags. These 
are used to signal during a march on 
the road. Still another type of signal 
which may be mounted on an armored 
vehicle is the lamp for short -distance 
communication at night. The Armored 
Force also utilizes airplane pick -up of 
messages from the ground, motorcycle 
messengers and pigeons. 

The signal specialists (both officers 
and enlisted men) have a very impor- 
tant job in the Armored Force. They 
are doing it too! 

(Continued on page 104) 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


WAIt DEPT. RADIO NET 
Remote Receiving stati of the 
WarDepartmentMess.' Cent_r. 

.. 

The War Department has a radio network that handles all 
of the business pertaining to the operation of its office. 

by Lt. Col. 
EDWARD F. FRENCH 

Heads activities of the War Department Message Center and 
Traffic Division in the office of the Chief Signal Officer. Wash- 
ington. D. C. A veteran Signal Corps Officer with more than 
24 years communication experence. He is a native of Cali- 
fornia. has been directing the activities of the Army's radio 
network and its many associated functions for the past few years. 
He has a force of 130 civilians and 50 soldiers under his com- 
mand that handle the numerous functions within his department. 

ON the third floor in the rear of 
the sprawling, white -faced Mu- 
nitions Building in Washington, 

which was erected during World War 
I, and still houses part of the ever ex- 
panding War Department offices, is lo- 
cated a virtual beehive of activity. It 
is the Army's communication nucleus 
-officially known as The War Depart- 
ment Message Center. Through this 
office daily pass thousands of messages 

January, 1942 

pertaining to the administration of the 
Army, changes in personnel, orders for 
the movements of troops, purchase or- 
ders for clothing, equipment and other 
necessities for our expanding Army. 
In addition to the War Department 
business, the Message Center handles 
radio traffic for about 50 other govern- 
ment agencies as the Department of 
Interim-, Treasury Department, Farm 
Credit Administration, Civil Service 

Commission, Civil Aeronautic Admin- 
istration, Federal Power Commission, 
Federal Trade Commission, and so 
forth, just to mention a few. To 
handle this large volume of traffic, 
which at present approximates 10,000 
messages daily use is made of the 
most modern radio and wire facilities 
of the communication art. These in- 
clude teletypewriters, TWX service, 
manual and high speed visual record- 
ing radiotelegraph equipment and re- 
cently developed radio typewriter 
channels. 

The operation of the War Depart- 
ment Message Center, with its many 
closely affiliated activities, is a respon- 
sibility of the Chief Signal Officer, 
Major General Dawson Olmstead, who 
is assisted by Colonel O. K. Sadtler, in 
charge of the Operations Branch. The 
Signal Corps is charged with the de- 
velopment and, operation of Army 
communication systems, particularly 
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The War Department Message Center control board. 

the fixed radio, telegraph and tele- 
phone installations at Army and Corps 
Area headquarters, posts and training 
camps. The Message Center in Wash- 
ington may well be defined as the 
nerve center of the Army's vast com- 
munication system which covers the 
United States, Alaska and Puerto Rico 
and also extends to Hawaii, Philippine 
Islands, Panama Canal Zone and, 
more recently, to our leased bases in 
Greenland, Iceland, Bermuda, and the 
West Indies. 

The multitude activities of the War 
Department Message Center and of 
the Traffic Division of the Office of the 
Chief Signal Officer, Washington, 
D. C., which administers its opera- 
tions, are under the direct control of 
Lieutenant Colonel Edward F. French, 
a veteran Signal Corps officer with 
more than 24 years communication ex- 
perience. Colonel French, a native of 
California, has been directing the ac- 
tivities of the Army's radio network 
and its many associated functions for 
the past few years. He has a force of 
130 civilians and 50 soldiers under his 
command to handle the numerous 
functions of his department. Assist- 
ing Colonel French, as Chief Operator, 
is Master Sergeant Merle G. Glover, 
who has had 23 years of Army service 
since he left his home in Marquette, 
Michigan. The Assistant Chief Opera- 
tor is Master Sgt. George Fetchko, a 
veteran of 16 years army signal serv- 
ice. 

The inception of a radio network for 
handling the War Department's busi- 
ness dates back to shortly after the 
first World War. During the year 

Home of the AARS net control station WLM- W3TSA. 

1921, the Signal Corps installed radio- 
telegraph stations at most of the nine 
Corps Area headquarters with the 
master or net control station in Wash- 
ington, D. C. In addition to these 
principal stations, smaller ones were 
established at many military posts and 
camps, primarily for emergency com- 
munication requirements. All stations 
were authorized to handle urgent tele- 
graphic business. Approximately 72 
stations were included in this War De- 
partment Radio Net at the end of 1922. 
By 1929, there were 212 radio stations 
in this network covering practically 
all Army posts and connecting these 
posts to their respective Corps Area 
headquarters which, in turn, were con- 
nected to the War Department at 
Washington, D. C., through net control 
station WVA. Today, there are more 
than 300 stations in the Army's radio 
network serving the United States and 
its Possessions. 

On March 23rd, 1923, the War De- 
partment Message Center was first es- 
tablished in the Office of the Chief Sig- 
nal Officer in Washington. It is the 
centralized bureau for handling the of- 
ficial dispatches of the War Depart- 
ment and certain other government 
agencies. The facilities of the War 
Department Radio Net primarily are 
utilized for this traffic. 

When the War Department Radio 
Net was first organized after 1920, all 
operations were on the low frequen- 
cies in the 50 to 100 kc. band (3000 to 
6000 meters). 30 kw. Arc sets were 
employed at San Antonio, Texas; Fort 
Leavenworth, Kansas, and Fort Doug- 
las, Utah, and 10 kw. sets at Atlanta, 

Adjusting the 10kw transmitter at Fort Myer, Myer, Va. 

Ga., San Francisco, Calif., Columbus, 
Ohio, and Chicago, Ill. With the rapid 
advancements in the radio art, these 
obsolete arc sets soon were replaced 
by tube sets operating in the interme- 
diate frequency bands. WVA, the net 
control station in Washington, used a 
20 kw. tube set from 1922 to 1928. 
Messages destined to San Francisco 
from Washington would be relayed 
through Fort Hayes, Ohio, Fort Leav- 
enworth, Kansas, and then Fort Doug- 
las, Utah, to reach San Francisco. It 
was considered fast service in those 
days if a radiogram filed in Washing- 
ton one day reached San Francisco, 
the next day. Important messages 
had to be sent by telegraph. 

In the latter part of 1927, the inter- 
mediate frequency tube sets were re- 
placed by 1 kw. high frequency trans- 
mitters operating in the 4000 -18,000 
kc. range. By 1929, messages from 
Washington to San Francisco required 
relaying at only Fort Leavenworth, 
Kansas. The call letters of the War 
Department net control station in 
Washington were changed from WVA 
to the present WAR call on November 
30, 1928. 

A new building housing the WAR 
transmitters was constructed on the 
Fort Myer reservation, across the Po- 
tomac River from Washington, in 1929. 
On March 22, 1930, station WAR was 
placed in operation in its new location 
employing the latest radio equipment 
of that day. Direct contact was es- 
tablished with San Francisco and later 
with Seattle, Washington, Hawaii and 
Manila, P. I. 

(Continued on page 90) 

Interior of the old WAR station back in 1928. 
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Sgt. N. C. Richardson, W3GUV, Pvt. J. Dortot, W2NDV, and Maj. David Talley, W2PF at WLMí W3USA. 

.G CVA V WLM." That radio call 
heard Monday nights at seven 
o'clock E.S.T. is the signal for 

the beginning of the weekly drill pe- 
riod for members of the Army Ama- 
teur Radio System. "ZCVA" is the 
general call meaning that all Army 
Amateurs should copy the succeeding 
text. WLM is the special call of Army 
Amateur net control station W3USA 
in the Office of the Chief Signal Offi- 
cer, Washington, D. C., which serves 
as the center of all drill operations. 

The great value of the "Ham" as 
a source of radio operators for the 
Army, first was demonstrated more 
than 23 years ago when about 3,500 
served as radio operators with the 
military forces during World War I. 
In the past years, the radio amateur's 
value to his community has been 
brought to the public's attention many 
times when floods, hurricanes and 
earthquakes had seriously disrupted 
wire communications. In re c e n t 
months, thousands of amateur radio 
operators including many Army Ama- 
teur members, have deserted their re- 
ceivers and transmitters at home to 
serve t h e Army's communication 
needs. 

The potential public service of the 
radio amateur early was recognized 
by the War Department when organ- 
ization of an Army Amateur radio 
group was first attempted immediately 
after the last World War. However, 
it was not until 1925 that the Chief 
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AARS 
The relaying of messages between amateur stations 
and publie is an important function of the AARS. 

by Major DAVID TALLEY 

Born in New York City, October 20, 1903. Commissioned 1st Lt. 
in Signal Corps. Reserve Oct.. 1926; promoted to Captain in 
October, 1930 and fo Major in September, 1940. On extended 
active duty as Liaison Officer, AARS since November 19 40. Mem- 
ber of the Army Amateur Radio System since its organization in 
1926 and served in capacity of 2nd Corps Area Radio Aide from 
1927 until called fo active service in 1940. Major Talley is an 
ardent Ham and an outstanding authority on radio matters. 

Signal Officer, in cooperation with the 
American Radio Relay League, was 
able to launch the Army Amateur 
Radio System. The initial member- 
ship was small, comprising about 300 
amateurs. In 1929, the AARS was 
expanded to become a nation -wide 
radio communications group with one 
of its prime purposes to assist the 
American Red Cross in emergencies. 
Membership increased steadily from 
about 500 in 1930, 1100 in 1935, to 

1700 in 1939. Today, as a result of 
the revised plan of affiliation of the 
Chief Signal Officer to make the Army 
Amateur Radio System an auxiliary 
civilian unit in the defense picture, 
membership has increased to more 
than 2,400. It is hoped that in the 
near future there will be at least 5,000 
"Hams" cooperating with Uncle Sam 
in his defense communication plans. 

The Army Amateur Radio System 
has been developed as a voluntary af- 
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AARS Net Control Station W4NCW IJIC. 

filiation between the Signal Corps and 
the civilian radio transmitting ama- 
teurs of the United States for the 
following purposes: 

a. To provide additional channels 
of radio communication throughout 
the continental limits of the United 
States that may, in time of emergency, 
be used to augment or replace the 
land lines, both telephone and tele- 
graph, that might be seriously dam- 
aged or destroyed by flood, fire, 
tornado, earthquake, ice, riot or in- 
surrection. 

b. To place at the disposal of mili- 
tary commanders of all components 
of the Army of the United States and 
representatives of the American Red 
Cross such amateur radio channels of 
communication as may be developed 
under this plan. 

c. To provide civilian amateur ra- 
dio operators with a knowledge of 
Army methods of radio procedure and 
of the methods of using radio as a 
means of signal communication "in 
the field." 

d. To establish contact with a con- 
siderable number of civilian amateur 
radio operators for the purpose of ac- 
quainting them with the Signal Corps 
and its activities and securing their 
aid in experimental work, tests, etc. 

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

The Chief Signal Officer of the Army 
is responsible for the administration 
of the AARS. He usually details an 
officer on duty in his office to serve as 
the Liaison Officer, AARS, for admin- 
istering the operations of the system. 
The present Liaison Officer is Major 
David Talley, W2PF, who has been an 
active amateur for 26 years and a 
member of the AARS since its incep- 
tion. An outstanding radio amateur 
is appointed by the Chief Signal Officer 
to be the Chief Radio Aide who will 
act as the civilian representative of 
the transmitting radio amateurs. Dr. 
Lawrence J. Dunn, W2CLA/WLMD, 
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Army Amateur Station W3FZWLMP. 

Garden City, N. Y., is the present 
Chief Radio Aide. Dr. Dunn's amateur 
radio experience dates back to 1908. 
He collaborated in the formation of 
the Army Amateur Radio System in 
1926 and had previously served as the 
first Chief Radio Aide from 1929 to 
1934. 

The operation of the system in the 
nine corps areas, into which the Army 
is divided for administration purposes, 
is under the control of the Corps Area 
Signal Officer. He assigns an officer 
as the Corps Area Liaison Officer or 
agent to assist in this connection and 
appoints a qualified Army Amateur 
member, residing in the corps area, to 
serve as the Corps Area Radio Aide. 
Army Amateur stations are grouped 
into nets starting with the Army Net, 
which is controlled by Army Amateur 
net control station WLM /W3USA, 
Washington, D. C. This net comprises 
the corps area net control station or 
"NCS" of each of the nine corps areas 
and of the Panama, Puerto Rican, 
Hawaiian and Philippine Island De- 
partments. Each corps area net con- 
sists of the Corps Area NCS and the 
State net control stations of the vari- 
ous States comprising the corps area. 
The State nets, in turn, contain the 
remaining Army Amateur stations in 
the State. In some States, there may 
be further subdivisions into District 
and Local nets if the number of sta- 
tions warrant it. All stations in a 
state net usually are assigned to oper- 
ate on the same amateur frequency 
channel. 

Monday night is the official drill 
period for all Army Amateur mem- 
bers. Promptly at 7:00 p.m., E.S.T., 
they man their amateur stations to 
receive the "ZCVA" general broadcast 
message from the Army NCS, WLM, 
Washington, D. C., on the special 
3497.5 kc. and 6990 kc. frequencies. 
This message usually contains instruc- 
tions for special drills, tests or contests 
plus general information of value to 
all members. The several nets in each 
Corps Area, as well as the Army net, 

.a. r. 
Net Control Station W2SC on field day. 

Pvt. L. S. Thompson, photographer. 

operate daily except Sundays. This 
affords members opportunities to take 
turns acting as the net control station 
and provides for the prompt handling 
of amateur message traffic. 

The various Corps Area and State 
radiotelegraph nets in each corps area 
normally operate on different single 
frequencies in the amateur 160 and 80 
meter bands. In a few corps areas, 
there are nets working in the 7000- 
7300 kc. amateur band but the major- 
ity of AARS stations function on the 
3500 -4000 kc. band. The net frequency 
a:locations are coordinated by the 
Liaison Officer, AARS, between the 
different corps areas. A separation of 
2.5 kc. is used for c. w. (telegraph) 
nets and 5 to 10 kc. for radiotelephone 
nets. The few amateur frequencies 
are insufficient to provide clear chan- 
nels for all the nets so that it is 
necessary that many nets utilize the 
amateur frequencies on a shared -time 
basis. 

About one third of all Army Ama- 
(Continued on page 88) 
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Radio- equipped Grumau JF -2 Patrol. 

RADIO in the COAST GUARD 
Whether on an errand of mercy in time 
of peace, or on a mission of death in war, the 
Coast Guard is ever ready for any emergency. 
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A 327 -foot Coast Guard Cutter showing multi -purpose antenna system. Note insulators in rigging. 

by 
Commander J. F. FARLE Y 
was assigned as Chief Communication officer of the Coast Guard 
at Coast Guard Headquarters, Washington, D. C., in March, 
1937 and is still so serving. He served on the cutter YAMA- 
CRAW during the last World War. In later years Commander 
Farley was in command of destroyers and cutters on various 
duties including International Ice Patrol and for a time, 1930- 
1933, he was gunnery officer on the destroyer FORCE in New 
London. A graduate of the Coast Guard Academy, class of 1912. 

THIS article proposes to discuss the 
use of radio in the Coast Guard 
and to show briefly how and 

why, through radio, the Coast Guard 
Communication System has developed 
into the intricate and far flung organ- 
ization that it is today. It will also 
describe the types of radio installation 
required, equipment used, and train- 
ing facilities available to those desir- 
ing to serve in this branch of the serv- 
ice. However, before beginning, it 
would be well to state in general what 
the duties and responsibilities of the 
Coast Guard are, in order that the 
need for a Coast Guard radio com- 
munication system can be seen and the 
purpose, or ultimate objective, of such 
a system may be more clearly under- 
stood. 

Under existing laws, Presidential 
executive orders and regulations, the 
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Coast Guard is charged with the fol- 
lowing : 

1. The prevention, detection and sup- 
pression of violations of laws of 
the United States on the high seas, 
in harbors, bays, sounds, road- 
steads and like bodies of water 
along the coasts of the United 
States, its territories and posses- 
sions, and shores of the Great 
Lakes, and on the Great Lakes 
and the connecting waters there- 
of. 

2. The securing of the collection of 
import duties and the building of 
cutters to protect the revenue. 
Coast Guard officers shall be 
deemed officers of the Customs. 

3. The enforcement of the naviga- 
tion laws. 

4. The enforcement of neutrality. 
5. The enforcement of anchorage 

rules and regulations, rules gov- 
erning movement of vessels in the 
St. Marys River and the Oil Pol- 
lution Act. 

6. The enforcement of the provisions 
of international conventions and 
treaties to which the United 
States is a signatory, which em- 
brace the following duties : 

(a) Patrolling waters of the Pa- 
cific Ocean and Bering Sea 
frequented by the fur seal 
herd and the sea otters for 
the protection of these ani- 
mals. 

(b) Patrolling such places and 
waters as seem expedient for 
the preservation of the hali- 
but fishery of the northern 
Pacific Ocean and the Bering 
Sea. 

(c) Enforcement of the provisions 
of the act giving effect to the 
convention for the regulation 
of whaling. 

(d) Maintaining a patrol of the 
waters along the trans- Atlan- 
tic steamship tracks endan- 
gered by icebergs. 

7. Enforcement of the provisions of 
the law relating to the sponge 
fishery in the Straits of Florida 
and Gulf of Mexico. 

8. Preservation and protection of 
lives and property endangered at 
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Radiobeacon buoy in Boston Harbor. 

sea, shipwrecked or marooned 
along the coasts and on the Mis- 
sissippi and Ohio rivers and their 
tributaries, and the patrolling of 
said waters for rendering aid to 
vessels in distress. Enforcement 
of the regulations to promote the 
safety of life and property on nav- 
igable waters during regattas or 
marine parades. Extending med- 
ical and surgical aid to the crews 
of vessels engaged in deep sea 
fisheries and to aid distressed 
mariners as required. 

9. Removal and destruction of dere- 
licts. 

10. Training of personnel on Ameri- 
can merchant vessels. 

11. The construction, operation, main- 
tenance, repair, illumination and 
inspection of all aids to naviga- 
tion. 

12. Shall constitute a part of the mil- 
itary forces of the United States 
and shall operate as a part of the 
Navy in time of war or when the 
President shall so direct. 

The personnel and material of the 
Coast Guard are, of course, so organ- 
ized and constituted as to perform the 
duties outlined above. Those duties 
require, in general, the construction, 
operation and maintenance of a great 
many vessels of various types from 
small motor boats to vessels of over 
2,000 tons capable of remaining far 
at sea in all seasons and in all 
weather; the maintenance of lifeboat 
stations along the entire United States 
coast line and on the Great Lakes; 
the establishment and maintenance of 
light stations, fog signals, radio bea- 
cons, lightships, buoys, and all other 
types of fixed and floating naviga- 
tional aids whatsoever, in the United 
States and along its coasts, on the 
Great Lakes, in Alaska, in the Canal 
Zone and in the island possessions; 
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Coast Guard Light Station. Note the cage antenna between steel masts. 

the establishment of administrative 
offices, depots, bases for the adminis- 
tration, maintenance and repair of 
this organization and its material. 
The organization of the Coast Guard 
is, of course, headed by a central ad- 
ministrative office, Coast Guard Head- 
quarters, Washington, D. C., where 
the Commandant is chief administra- 
tive officer of the service. 

It can be seen from the nature of 
the duties outlined above that the 
Coast Guard is preeminently an emer- 
gency service. Smugglers do not pub- 
lish the locale and scale of their op- 
erations so that there can be planned 
action in sufficient force against them; 
the places where hurricane, flood or 
marine disaster may strike cannot be 
accurately foreseen. And so it is with 
most of the duties listed. Even the 
carrying out of the provisions of trea- 
ties into which the United States has 

entered, such as the International Ice 
Patrol, is an emergency duty. The ice- 
bergs do not obligingly appear on ex- 
actly the same date each year and the 
last one melt on the final day of the 
"ice season." Sometimes they do not 
appear at all, and sometimes they 
come months before expected. There- 
fore, the Coast Guard must be pre- 
pared to sail on moment's notice and 
stay until it is over. The maintenance 
of all aids to navigation, though not 
on first thought, is also an emergency 
duty. Mariners are dependent on the 
continued presence and accurate op- 
eration of all the aids. Missing or 
inoperative buoys, lights and radio 
beacons must be promptly replaced 
and repaired. Therefore, in peace or 
in war, 365 days a year, year in, year 
out, the Coast Guard is cn duty, not 
preparing for some known emergency, 
but prepared, day after day, for the 

This 81 -foot cutter is equipped with a low -power radio transceiver. 
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Coast Guard Radio Direction Finder and 

unknown, the unexpected catastrophe. 
A primary requisite of an emer- 

gency service is the prompt receipt 
and fast, efficient dissemination of all 
information with which it is con- 
cerned. The Coast Guard Communica- 
tion Service is established to supply 
this need. The mission of this service 
may be expressed as follows: 
(a) To furnish efficient communica- 

tion to all units of the Coast 
Guard. 

(b) To provide for the immediate re- 
ceipt of all distress information 
(shipwreck, hurricane, flood, etc.) 
from all sources and to pass this 
information on with the utmost 
speed and accuracy to all agen- 
cies, Coast Guard and others, 
capable of rendering aid. 

(c) To be so organized, equipped and 
trained that operation as a part 
of the United States naval forces 
when the President shall so di- 
rect may be accomplished with a 
minimum of operational change 
and difficulty. 

(d) To maintain communication se- 
curity. 

Amphibian V -190 in flight. Note the 

Lifeboat Station, Cape Lookout, N. C. 

The Coast Guard Communication 
Service must maintain and operate 
a system such as will permit the 
Coast Guard to carry out successfully 
all the duties with which it is charged. 
The Commandant must be able to rap- 
idly and accurately direct the activ- 
ities of any individual unit or group 
of units in the service. The Com- 
manders of the 16 Coast Guard Dis- 
tricts, which cover continental United 
States, Alaska, Hawaii and Puerto 
Rico, must be able to do the same 
within their districts. And, recipro- 
cally, every unit or group of units 
must be able to report back to the 
District Commander, or Commandant, 
swiftly and accurately, its activities. 
These communications must pass up 
and down the chain of military corn- 
mand and still maintain speed, ac- 
curacy and, if necessary, security. 

Such a system would require that 
each individual operating unit from 
a small motor boat to the largest 
cutter or training vessel, and from an 
isolated light station in Alaska to the 
Commandant's office in Washington 
should have two -way communication 

direction-finder loop on the wing. 
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at all times with any other Coast 
Guard unit via the Coast Guard Com- 
munication Service. The communica- 
tion chain must be unbroken, even 
during major disasters covering wide 
areas or long stretches of coast line 
where wire and cable communication 
are disrupted or totally destroyed, and 
communications must be maintained 
with all mobile units, ships, aircraft 
and trucks, wherever they may be. 
This means radio! There can be no 
substitute. Every Coast Guard owned 
or leased telephone line, teletype cir- 
cuit or submarine cable must, for 
emergency, be supplemented by an 
adequate radio circuit. 

With these ideas in mind, the need 
and purpose of the Coast Guard Com- 
munication Service, and the important 
place of radio in it, can be readily 
seen. Also, the form, the skeleton at 
least, of what the system is, or rather 
of what it should be composed, be- 
comes apparent. We are, therefore, 
ready to discuss the use of radio in the 
Coast Guard and to describe briefly, 
the types of radio installation re- 
quired and the equipment used. 

The Coast Guard is divided into 16 
districts for administrative purposes. 
The name of the district is taken from 
the name of the city where the district 
commander has his administrative 
offices. The districts are as follows: 

Atlantic and Gulf Coasts -Boston, 
New York, Philadelphia, Norfolk, 
Charleston, Jacksonville, New Orleans 
and San Juan (Puerto Rico). 

Pacific Coast -Seattle, San Francis- 
co, Los Angeles, Ketchikan (Alaska) 
and Honolulu (Hawaii). 

Great Lakes -Chicago and Cleve- 
land. 

Mississippi and Ohio Basin -St. 
Louis. 

The main elements in the commu- 
nication system are so called primary 
radio stations, one in each district, 
Washington Radio and the following 
other types of radio stations: second- 
ary radio stations and air, radio tele- 
phone control, lifeboat, light station 
and light ship radio stations. For 
purposes of control, these stations are 
divided into two radio fixed networks, 
one, the primary net consisting of the 
district primary stations under con- 
trol of Coast Guard Washington Ra- 
dio and, two, the secondary nets with- 
in each district consisting of all the 
radio stations in the district under 
the control of the district primary 
station. 

The primary net provides inter - 
district communications and with 
Washington to coördinate the opera- 
tions of the Coast Guard. The sec- 
ondary or district nets provide the 
district commander with the means 
to coördinate sea, land and air activ- 
ities within his district. As with most 
fixed nets, the purpose of the Coast 
Guard land radio station system is 
primarily to facilitate mobile opera- 
tions. The shore radio stations pro- 
vide ship -shore communication for the 
Coast Guard cutters, tugs, tenders, 
picket boats and motor boats operat- 
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Remotely -controlled transmitter house. 

ing within the districts. As stated 
above, Coast Guard Radio Station, 
Washington, D. C., is the control sta- 
tion for the primary net and, in addi- 
tion to that responsibility, this station 
performs other special duties such as 
providing ship -shore communications 
for the Cadet Practice Squadron on 
the summer cruises, International Ice 
Patrol Service guarding the trans - 
Atlantic steamer lanes from the men- 
ace of icebergs and field ice, the At- 
lantic Weather Observation Service 
furnishing the United States Weather 
Bureau with daily observation of the 
surface and upper air to safeguard 
trans -Atlantic aircraft, and vessels of 
any other independent mission oper- 
ating directly under the Commandant. 

Another phase of radio use in the 
Coast Guard, which has not as yet 
been specifically mentioned, is com- 
munications for the Coast Guard air 
arm. Any aviation service requires a 
ground aeronautical net to guard 
planes in flight. The Coast Guard has 
nine air stations along the Atlantic, 
Gulf and Pacific coasts. These sta- 
tions have radio stations which to- 
gether form the Coast Guard aero- 
nautical network. The primary and 
secondary radio stations often enter 
into this net and any Coast Guard 
radio station, land, ship or vehicular, 
may become a part of the net also, 
when joint operation of ships, shore 
stations, aircraft and trucks require 
it. 

There are in all 24 primary and 
secondary radio stations, 9 air radio 
stations, 4 radio telephone control sta- 
tions, 156 lifeboat radio stations, 310 
light station radios, 39 lightship and 
relief lightship radios. Mobile radio 
stations are as follows : ship stations, 
78 seagoing cutters, 67 smaller cut- 
ters (less than 100 feet long), 68 cut- 
ters of the tender class, 14 tugs, 11 
training vessels; aircraft stations, 57 
planes; vehicular stations, 14 commu- 
nication trucks (mobile radio stations) 
and 26 smaller trucks carrying lighter 
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Coast Guard primary radio station. Receiving building and antennae towers. 

portable communications equipment. 
In order to understand what type 

of radio operation is involved in the 
Coast Guard Communication Service, 
a brief description of the type and 
capabilities of the radio equipment in- 
stalled in the various classes of sta- 
tions mentioned above is necessary. 
Coast Guard radio stations, both land 
and mobile, can be roughly divided 
into two systems, for purposes of dis- 
cussion only; a radio telegraph system 
and a radio telephone system. This 
arbitrary division in no way displaces 
the primary and secondary nets re- 
ferred to above. The radio telegraph 
system consists of the primary, sec- 
ondary and aeronautical radio sta- 
tions, cutters over 100 feet in length, 
aircraft and communication trucks. 
The radio telephone system consists 
of radio telephone control stations, 
lifeboat stations, light stations, light- 
ships, cutters less than 100 feet, tend- 
ers, tugs and smaller trucks. For 
purposes of inter- communication be- 
tween these hypothetical systems, all 
stations in the radio telegraph system 

are capable of radio telephone trans- 
missions. 

The stations equipped for radio tel- 
egraph operate on frequencies from 
2,000 kc. to 18,000 kc. and on inter- 
mediate frequencies, 200 to 600 kc., 
with transmitter powers from 200 to 
1,000 watts. The smaller vessels in 
this system have, however, Iower 
power, generally 50 or 100 watts. The 
stations equipped for radio telephone 
operate on frequencies from 2,000 to 
3,500 kc. with transmitter power from 
5 to 100 watts. 

In addition the Coast Guard owns 
and operates a coastal telephone sys- 
tem consisting approximately of 1,678 
miles of pole lines, 3,212 miles of open 
wire metallic circuits, 45 miles of 
aerial and underground cable and 720 
miles of submarine cable. This wire 
system is an important part of the 
communication service and supple- 
ments the radio system along the en- 
tire Atlantic seaboard and parts cf the 
Gulf and Pacific coasts. 

In connection with its duties per- 
taining to preservation of life and 

This 38 -foot picket boat of the Coast Guard is equipped with radiotelephone. 
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Upper left: Coast Guard Communications 
truck with collapsible antennae. Right: 
Radio operator on duty in a Coast Guard 
plane. Note parachute strapped on back. 

property at sea and the construction, 
operation and maintenance of all aids 
to navigation, the Coast Guard oper- 
ates two specialized radio services 
other than the communication system 
described above. These are the marine 
radiobeacon system and the naviga- 
tional radio direction finding stations, 
composed of 172 radiobeacons and 21 
direction finding stations. These serv- 
ices have been in operation for years 
and are well known in the maritime 
world. They are important examples 
of the function of radio in the Coast 
Guard. 

It is readily apparent that the Coast 
Guard requires a large group of highly 
specialized and well trained personnel 
to operate, maintain and, in some in- 
stances, develop the necessary equip- 
ment for the manifold purposes out- 
lined above. To maintain the supply 
of skilled personnel the Coast Guard 
operates two training schools for radio 
operators at New London, Conn., and 
Baltimore, Md. All radio personnel, 
whether recruited from civilian life 
with previous experience, or selected 
from the enlisted ranks of the Coast 
Guard, are trained in one of the two 
Radio Schools. The radioman, after 
the required service, if he desires and 
shows special aptitude, may be sent 
to the Coast Guard material school 
at New London, Conn., for further 
training in maintenance and repair 
of radio equipment or for advanced 
training in radio theory to Navy or 
commercial schools. There are also 
opportunities to attend Navy Sound 
Schools and the schools maintained 
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by the various manufacturers of spe- 
cialized communication equipment, 
such as, under water sound equipment. 

For the trained man the Coast 
Guard offers various opportunities for 
work in the development of equip- 
ment for the specialized duties per- 
formed by the service. The Coast 
Guard, faced with the urgent and im- 
mediate need for a large number of 
radio equipped small boats, pioneered 
in the development of the present day 
radio telephone equipment afloat. The 
first Coast Guard radio telephone in- 
stallation was completed in 1924 on 
the seventy -five foot patrol boat 
CG -100 with a similar installation 
ashore at Rockaway Point, N. Y. This 
transmitter, as first installed, was a 
vacuum tube transmitter of 50 watts 
carrier power covering medium high 
frequencies from 1,700 to 2,500 kc., 
capable of modulated C. W. and voice 
transmissions. For operation by un- 
skilled personnel the transmitter was 
tuned to a single frequency and then 
locked. Since that time, of course, 
Coast Guard radio equipment has pro- 
gressed rapidly, keeping pace with the 
developing art. The equipment is now 
the most modern that industry can 
produce and no new fields of com- 
munication study are being neglected. 
Frequency modulation is used and is 
being investigated further with a view 
to improving our communications. 
The ultra -high frequencies are being 
used both for communication and con- 
trol circuits. Experiments are cur- 
rently being conducted, from which it 
is hoped, new uses and new ideas will 

be developed to increase their value. 
The most fruitful field for service 

in scientific development looking to- 
ward practical application in the 
Coast Guard is in connection with aids 
to navigation. This field is specialized 
and wholly the responsibility of the 
Coast Guard. The radiobeacon system 
of aids to navigation, a network cov- 
ering the coasts of the United States, 
the Great Lakes, Alaska and Hawaii, 
maintained and developed by the 
Coast Guard, is acknowledged to be 
the most complete and effective in 
the world. Coast Guard engineers 
worked out and developed the many 
technical problems in perfecting and 
making practicable the successful 
functioning of this most important aid 
to navigation yet devised. The radio - 
beacon buoy, or marker beacon, is 
the latest addition to this system and 
is for close navigation in approaches 
to harbors and in restricted channels. 
The adaptation of radio ranges (direc- 
tional beacons) and exact course in- 
dication for important channels, rivers 
and harbor approaches (similar to 
glide path or blind landing equipment) 
are already in the realm of prac- 
ticability. 

It is also in the field of aids to 
navigation that radio control circuits 
have their widest application and have 
reached their highest development. 
These circuits are used to start and 
stop radiobeacons, fog horns, dia- 
phones, bells and turn lights on and 
off. There is always incorporated in 
these systems a return monitoring 
circuit which gives aural or visual in- 
dication at the control station that 
the remote aid is functioning properly. 
The control is set up in duplicate 
channels so that any possible failure 
in one channel would not result in 
failure of the controlled aid. The 
development of these control circuits 
requires exhaustive tests and trial 
under service conditions before they 
can be adopted. The circuits must be 
as reliable as the aids to navigation 
which they control. It is a safety 
service which the mariner must be 
able to use with confidence. 

For use in its important work in 
warning people in the path of im- 
pending flood or hurricane, and for 
moving into areas where normal com- 
munication is totally or partially dis- 
rupted, the Coast Guard has brought 
the vehicular radio station, or mobile 
radio station, to a high state of de- 
velopment. The communication truck, 
as it is called, is a heavy duty 4 
ton truck especially powered and con- 
structed so that it can go swiftly to 
the scene over highways, and still be 
capable of going where there are no 
roads or through flooded areas (up to 
three feet) and over rough debris 
littered country. The equipment in- 
stalled on these trucks consists of a 
complete and self -sufficient radio traf- 
fic station on wheels. It is capable of 
maintaining continuous communica- 
tion service over a long period of time 
on frequencies from 300 to 600 kc., and 

(Continued on page 78) 

IEi.ADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO 
IN THE 

NAVY 
On shore and afloat our Navy 
maintains a Radio Communication 
system that functions at peak 
efficiency both day and night. 

.ilainnr, 1912 
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RADIO IN THE NAVY 

Battleships steam into the night. An elaborate radio network keeps them in constant touch with the fleet. 

THE development of a system of 
signals is one of the most im- 
portant factors in the progress 

of Naval tactics. Up until the time 
when some method was found for com- 
municating from ship to ship during 
actual action, a naval commander had 
been able to do little to change the 
course of battle once the fight had 
begun. He had to give his instructions 
to his captains ahead of time and hope 
that nothing would arise to lessen 
their value in the course of the battle. 
Therefore instructions had to be of the 
simplest and most general nature and 
usually consisted of little more than 
directing each captain to pick out the 
ship opposite him in the line of battle 
and fight it out with her on a ship to 
ship basis. 

The first inter -ship signaling system 
was, of course, that by flag, in which 
the first really successful system was 
introduced into the British Navy by 
Admiral Lord Howe. Flags both by 
hoist to the foretruck and by hand 
semaphore method are still widely 
used for Navy signaling where the 
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by Rear Admiral 
LEIGH NOVES, USN 

Was born in Sf. Johnsbury. Vermont in Dec. 1885; entered the 
Naval Academ 

y 
at Annapolis in 1902. He served on various ships 

until 1914. Was Fleet Communication Officer for Admiral Mayo 
in 1916. Commanded the U.S.S. Biddle. In June. 1939 he 
assumed his present position in charge of Naval Communications. 
A member of the Defense Communications Board. Assisted of 
the rescue of survivors of the U.S.S. Macon and directed the air 
search made for Amelia Earhart in 7937. For services in. fhe 
World War he was awarded the Navy Cross and Victory Medals. 

ships are in sight of each other and 
where it is desirable that the posi- 
tion of the fleet should not be given 
away by the use of radio. Today, 
however, radio reigns supreme as the 
basis of all Naval communications. 

Practically every type of message in 
the Navy today is carried by radio. 
Messages from point to point on shore, 
from shore establishments to the fleet, 
and between different units of the 
fleet are all conducted by radio. It 
is a marvelous system which ties to- 
gether far -flung activities from Cavite 
in the west to Reykjavic in the far 
east. The heart of this network of 

communication is, of course, in Wash- 
ington. Here at the Navy Department 
the policies are made which control 
the activities of our ships and shore 
establishments all over the world. 

The sending station from which all 
these orders emanate is at Annapolis, 
35 miles away from the Capital. This, 
like all the big shore stations, has 
several frequencies at its disposal. It 
is one of five important shore stations, 
the others being at Balboa in the 
Canal Zone; Mare Island in San Fran- 
cisco Bay; Lualualei near Honolulu; 
and Cavite in the Philippine Islands. 
These five stations can reach any point 
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USS STURGEON, modern submarine. Radio antenna may be seen strung between two supports along main deck. 

in the world. In addition, each Naval 
District has a radio station near its 
headquarters. These handle all the 
messages of the area and send them 
to the nearest large station for corn - 
munication with points beyond their 
reach. 

The Naval Communication Service 
of the United States Navy is charged 
with the administration and operation 
of all naval communication systems. 
These include messages carried by 
telegraph, telephone, radio direction 
finder, visual signals and sound tele- 
graphs. Courier and postal services 
are included and even the care and 
training of pigeons. Naval policy pro- 
vides that the communication system 
be maintained on such standards as 
will fill all war requirements, includ- 
ing direct communication with over- 
seas possessions, vessels of the mer- 
chant marine and aircraft flying above 
the seas. It also provides for complete 
cooperation with commercial services 
that no avenue be left untouched that 
would give us complete coverage in 
times of stress. 

With the present tension existing 
in all world capitals, the Naval Com- 
munication Service has taken all 
necessary steps to carry out the policy 
of the Navy in blanketing the country 
and our overseas possessions with the 
best service obtainable. 

The Director of the Naval Com- 
munication Service, besides seeing 
that Naval Policy is carried forward, 
is responsible for the training of per- 
sonnel in all operating procedures. 
He also is concerned with the procure- 
ment and assignment of radio fre- 
quencies and the preparation and 
effective use of codes, ciphers and tac- 
tical calls that will assure effective- 
ness of our naval forces at sea. 

It is interesting to note that the 
Navy Department made its first radio 
installation as early as 1900. Since 
then the Navy has been among the 
leaders in this field, quick to adopt 
new methods, and anxious to improve 
this means of talking by air that has 
so startled the world throughout the 
present century. Invention has been 
stimulated by naval requirements and 
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This is the USS WASP, radio- equipped aircraft carrier, in action. 

Sailor is receiving orders over specially- designed phone on ship. 
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The cruiser is fast and a formidable weapon against submarines. 

many of our own ideas were Iater 
adopted by the commercial service. 
Officer training in the use of radio 
at the Naval Academy was well 
grounded long before the last war. 
It has always been the desire of the 
Navy in its radio activities to cooper- 
ate with industry and our research 
engineers have played a leading role 
in the development of vacuum tubes, 
duplex radio telephony, in fact ap- 
paratus of all kinds, as well as high 
speed transmitting and recording 
systems, mechanical relays and radio 
direction finders. 

The development of radio to the 
high efficiency it enjoys today has 
made it a tremendous weapon in lo- 
cating an enemy and tracking him to 
his doom. It was by radio that the 
plane which discovered the Bismarck 

was enabled to call for help, mark her 
course and speed and bring about her 
eventual destruction. The same has 
been true in many other cases in the 
present war, with ships and planes and 
submarines able to communicate with 
each other much as infantry, artillery, 
air and tank forces do in modern land 
engagement.. 

When the President moved in 1924 
to establish naval and air bases on 
islands secured from Great Britain it 
was a natural boon to the Naval Com- 
munications System, and now with an 
iron ring established outside our own 
shores from Dutch Harbor to Hono- 
lulu to Panama, including vast num- 
bers of smaller islands in the Pacific 
and on up our eastern seaboard to 
Newfoundland, Greenland and Iceland, 
through radio transmission we will be 

Aviation cadets at the Naval Air Station learning Morse code. 
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assured of the location of enemy fleets 
long before they can penetrate the 
waters that even surround these outer 
defenses again. 

The expansion of naval communica- 
tion facilities began long before the 
present war. The state of nerves ex- 
isting in the nations of Europe 
throughout the 1930's was reason 
enough for alertness in determining 
not only possible, but probable things 
to come. Consequently by 1939 and 
1940 we were able to carry out plans 
that had long been formulated that 
would give us the greatest system of 
communications known to man. There 
were, of course, hurdles to be sur- 
mounted, there were those subversive 
efforts that sought to bar our prog- 
ress. There were shortages, there 
were lags in the production of vital 
types of equipment, but because we 
had prepared so well we were able 
to overcome difficulties as they arose 
and have been fortunate for the most 
part, for industry and labor on the 
whole have given the Navy their best 
efforts in producing for us the best 
equipment. 

The size of the Navy, of course, gov- 
erns the size of our communications 
establishment. The doubling in size 
of our fleets at sea in what is popu- 
larly called the Two -Ocean Navy was 
followed by a Naval air program that 
would see our aircraft six times the 
numbers then available. All these in- 
creases, as well as in the enormous 
number of auxiliary craft built and 
taken over from private sources, have 
placed a strain on our communica- 
tions systems. But we are meeting 
each day with renewed vigor that 
these minesweepers and layers, oilers, 
supply vessels and district craft be 
provided with radio receiving and 
sending devices comparable to those 
existing in the fighting fleets. 

Increase in traffic above normal fig- 
ures is an indication of just what this 
new work trend means to everyone in 
the Naval service of communications. 
In the Navy Department itself daily 
messages jumped from 1,500 in early 
1939 to an average that was approach- 
ing 5,000 in the latter stages of 1941. 
It becomes necessary under such con- 
ditions to direct as much traffic as 
possible to wire lines with similar in- 
creases in the telephone and tele- 
graphic services. Telepage printer 
services were installed and are being 
increased as required. Washington, 
Norfolk, Philadelphia, New York, 
Newport and Boston were equipped 
with this service which took some of 
the load off Naval radio. Formerly 
expenditures for telephone and tele- 
graph communications might run 
$200,000 annually. Now this figure 
has been more than tripled. 

At sea the new ships are being pro- 
vided with the most modern apparatus 
while obsolescent radio equipment on 
vessels long in commission is being 
replaced accordingly. In the case of 
merchant ships taken over by the 
Navy in the emergency, much of their 

(Continued on page 80) 
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RADIO I 

VIARI \E CORPS 
Radio Communications have helped 

the Marines uphold one of their many 

traditions, to be first; on ' the ¡ob. 

elilllllíU'V, 1942 

Grumman F3F Radio -Equipped righie 
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RANO IN THE MARINE CORPS 

Back in 1932 the Marine Corps radio equipment looked very crude compared to the present units. 

by Capt. JAMES G. SMITH 
Graduated from U. S. Naval Academy in 1932. Army Signal 
School, Fort Monmouth, N. J., in 1936, Radio Engineering Course, 
U. S. Naval Academy, Postgraduate School, Annapolis, Maryland, with third year at Gruff Laboratory, Harvard University, Cam- bridge, Massachusetts. At present assigned to Communication 
Section, Headquarters, Marine Corps, Washington, D. C. Ama- teur radio operator since 1920, with calls 9RT, W7HSA, W21WW, 
W3GKN, and W6LYE. Capt. Smith is one of radio's old- timers. 

IT WAS back in 1916, that the 
Marine Corps organized its first 
signal unit. This battalion, 

formed at Paoli, Penna., is the father 
of our modern communication units. 
Even before this marines were man- 
ning important radio circuits in re- 
mote places about the world. During 
this period, a real love for the game 
was essential, since the modern train- 
ing facilities were non -existent. Equip- 
ment was poor and none too reliable. 
An operator had to be a practical 
radio engineer to keep his signals on 
the air. Modern test equipment just 
didn't exist. Antenna theory was 
still conflicting. It was up to the 
operator to string his aerial wires in 
accordance with his personal whims 
and intuitions. Success was measured 
by the ability of the hot -wire ammeter 
to bend its pointer on the peg. Dur- 
ing this period radio had little or no 
standing at Headquarters in Wash- 
ington. A self- trained operator would 
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often find himself transferred to duty 
having no connection with radio. 

"Modern conditions of military ac- 
tion demand . . . constantly increas- 
ing technical skill from fighting men. 
The equipment, which the force of 
events has introduced into the ranks, 
demands the gift, the taste, the habit 
of serving it. This is a consequence of 
evolution, ineluctable in the same way 
as the disappearance of candles or the 
end of sundials. The era of picked 
soldiers and selected crews has 
arrived." So stated General de Gaulle 
in 1934, but the Marines knew this in 
1929 and established a communication 
section in Headquarters Marine Corps 
at Washington. Communicators were 
given an official standing, modern 
equipment was designed and procured, 
many ideas were tried and later re- 
jected, a system of training was 
started. No longer did the radio op- 
erator find himself being ordered to 
do duty as a mess sergeant. A branch 

of specialists was now in the making 
with the Major General Commandant 
backing them up and offering en- 
couragement. 

Lets take a look at what this evolu- 
tion accomplished. Modern schools 
were established at Quantico, Virginia, 
and San Diego, California. Their mis- 
sions are identical -to turn out com- 
petent radio operators. Since field 
radio operators must still rely upon 
their native abilities in many cases, 
these courses also include electrical 
and radio fundamentals. Graduates 
are designated as "Communication 
Personnel" and this distinctive title 
follows throughout their service ca- 
reer. 

Becoming a radio operator in the 
Marine Corps is not a complicated or 
a hit and miss proposition. Let's get 
down to facts and consider a specific 
case. A marine upon enlistment finds 
himself undergoing "recruit training." 
He has become a "boot" in the lingo 
of the service. During this training 
he is given an opportunity to take an 
examination for special training in 
radio. The qualifications required for 
selection are an inherent interest in 
radio and satisfactory markings in 
the qualifying examinations. Young 
men with high school education, or 
its equivalent, normally experience no 
difficulty in passing the academic por- 
tion of the examinations. 

Upon completion of recruit training 
marines selected for enrollment are 
transferred to Quantico, Virginia, or 
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San Diego, California, for a course of 
instruction requiring about twenty - 
one weeks of intensive training in 
radio subjects. All instruction is by 
means of resident classes. These 
schools are in operation continuously 
throughout the year. 

At the present time, entrance ex- 
aminations are being given at Marine 
Barracks, Parris Island, South Caro- 
lina, Marine Corps Base, San Diego, 
California, and Marine Barracks, 
Quantico, Virginia. Candidates ex- 
amined at Quantico include members 
assigned to Marine Corps Aircraft 
units. These examinations consist of 
two groups of tests. One group is 
termed "Educational" and the other 
"Specialty." The former includes 
arithmetic, spelling, English, and a 
General Classification Test. The lat- 
ter includes two code aptitude tests 
specifically designed to measure the 
candidates ability for radio code re- 
ception. 

Having passed successfully the 
above tests, the twenty -one weeks' 
training now commences. The time is 
divided and sub -divided into weeks 
and class periods. Each training week 
consists of five days, and each day 
consists of eight class periods. A class 
period is forty -five minutes. In addi- 
tion to this regular daily instruction, 
all students attend evening study 
periods of an hour and a half on all 
days of instruction. 

The subjects included in the curric- 
ulum are as follows : 

(a) International Morse Code, Send- 
ing and Receiving. 

(b) U. S. Naval Radio Operating 
Procedure. 

(c) Manual Printing and Touch 
Typewriting. 

(d) Direct and Alternating Current 
Electricity. 

(e) Radio Frequency Circuits and 
Radio Vacuum Tubes. 

(f) Marine Corps Field Radio and 
Telegraph Equipment. 

(g) Calisthenics and Supervised 
Athletics. 

The minimum requirements for 
graduation are as follows : The ability 
to receive non -pronounceable alpha- 
betical letter and incoherent English 
word code at twenty -five words per 
minute. The ability to send this same 
material at eighteen words per min- 
ute. In all other subjects, a student 
must obtain a passing mark of 70% 
in the final examinations. 

Upon completion of the training and 
attainment of the graduation require- 
ments set forth, a student is granted 
a certificate of graduation and 
awarded a diploma. The certificate is 
placed in the student's service record 
book and this becomes an official part 
of his service record. 

In general, results of the entrance 
examinations employed for selection 
of students indicate that approxi- 
mately 15% of the candidates exam- 
ined are selected for training in radio. 
Of those enrolled, about 75% complete 
the training and receive certificates. 

These graduates constitute a high 

January, 1942 

Early Marine Corps 'Indio Equipment 

Cr} >wl detectors and spark transmitters were tops back in 1913. 

Exposed wires were a constant source of danger to the operators. 

Advanced class in code instruction simulate radio net procedure. 
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"G" Barracks, home of Marine Ops. Erecting a 75 meter antenna. 

type of young man, and have a sin- 
cere interest in radio and communi- 
cation duty The course of training 
has exacted intense application and 
hard mental effort for over five 
months. These radio operators are 
then transferred to combat units of 
the Fleet Marine Force, or to naval 
radio stations for further training in 
high speed naval nets. Among the 
many naval radio stations that are 
or were operated by the Marine 
Corps are those located in Shanghai 
and Peiping, China, in Bermuda, Ice- 
land, Trinidad, and other places 
throughout the world. Exceptionally 
fast and accurate operators are as- 
signed duty at Radio Central in Wash- 
ington. Here is the Navy's nerve cen- 
ter in operations. Operators are also 
assigned to duty aboard many naval 
vessels. A Marine operator must be 
truly versatile in al. of his work. 

Students acquire basic instruction 

Assembling antenna feeders. 

Careful records are kept on each 
and every radio operator and to those 
who stand out in front In their abili- 
ties additional schooling is given. 
Fifteen or more are continuously un- 
der instruction at the Naval Radio 
Material School. This school is a 
training activity of the U. S. Navy and 
is located at the Naval Research Lab- 
oratory, Bellevue (Anacostia), D. C. 
This course provides advanced train- 
ing in radio material and mainte- 
nance. 

Entrance examinations for this 
school are tough. Only those men 
who have kept alive their keen inter- 
est in radio and desire to learn more 
about theory and modern equipment 
are successful in completing this eight 
months' course. The training provided 
during this period is very comprehen- 
sive. It involves the practical care, 
adjustment and operation of the more 

in radio theory in this classroom. 
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Copying traffic at W3ELN. 

intricate types of electrical and radio 
equipment employed by the naval 
service. Types of equipment covered 
include those used in high power 
naval radio stations, naval aircraft, 
and radio direction finding stations. 

Graduation from this school, a rung 
in the ladder of promotion, finds more 
specialized radio assignments, more 
responsibility, and more stripes on the 
sleeve for marines. 

Today, the most special of these 
specialized jobs is that of performing 
duty in connection with that secret 
and new piece of gear known as the 
"Radio- Locator," or air -warning de- 
vice. For here again, the true versa- 
tility of the Marine is put to the acid 
test, for the equipment is highly com- 
plicated, sometimes a bit cantanker- 
ous, and can be very lethal if not 
handled properly! It is the most fas- 
cinating equipment yet devised. 

The technical and tactical education 
of officers assigned to communication 
duty is a two -fold responsibility of the 
Marine Corps. Since we are a com- 
ponent part of the United States Navy 
with landing operations and the seiz- 
ure and defense of advanced bases, 
one of the main missions, it is para- 
mount that we be skilled in Naval 
Communications. There has been and 
are many occasions when we operate 
directly with the Army. In order to 
provide communication officers with 
the necessary background to perform 
successfully their duties the Major 
General Commandant assigns officers 
to the Army Signal School, Fort Mon- 
mouth, New Jersey, The Communica- 
tion Officer's Course at the Infantry 
School, Fort Benning, Georgia, and to 
the Naval Postgraduate School, An- 
napolis, Maryland. The first two 
courses require approximately six 
months for completion. The latter 
course requires three years, two of 
which are at Annapolis and the third 
year is spent at Cruft Laboratory, 
Harvard University, Cambridge, Mas- 
sachusetts. Students ordinarily se- 
lected for these courses are graduates 
of the U. S. Naval Academy, or hold 

(Continued on page 84) 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Working in close cooperation with our Armed 
Forces, the civilian radio nets will help protect 
"the man behind the man behind the gun ". 

CCC Radio ne station 
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CAA Geared for Defense 
Even before War with Japan, 80 to 8' percent of all air traffic 
was military. The CAA serves both military and civilian traffic. 

by Brig. Gen. 
DONALD H. CONNOLLY 

Born February 17, 1886. Graduated from Wesf Point in 1910. 
As Engineer, was Assistant Chief of Staff in Mobilization of 30th 
& 8th Division during early days of 1st World War. After the 
war, served on War Department General Staff. Organized 
Civil Works Administration in Los Angeles. Returned fo Army to 
command Second Engineers. He was appointed Administrator of 
Civil Aeronautics, in July 7940. Was made Brig. Gen. in the 
spring of 1941. Authority on engineering and administration. 

COMMUNICATIONS for control 
of vital air transportation facil- 
ities are assuming more impor- 

tance every day the emergency lasts. 
Teletype, radio and telephone, which 

made possible communications fast 
enough to use in connection with rapid 
transportation by air, are all main- 
tained by the Civil Aeronautics Ad- 
ministration, and are all under con- 
stant use in the military flying that 
is today a major portion of the traffic 
along the airways. Expansion of these 
facilities is being carried on at a pace 
more rapid than usual, and the system 
will benefit from the emergency much 
as aviation in general is getting a 
stepped -up tempo. 

Two temporary emergency commit- 
tees are included in the coordination 
of weather and communications fa- 
cilities for the benefit of military and 
commercial flying. One is the Defense 
Meteorological Committee, headed by 
F. W. Reichelderfer, head of the 
Weather Bureau, and the other is the 
Defense Communications Board. Rep- 
resentatives of the Civil Aeronautics 
Administration sit on committees of 
these organizations along with repre- 
sentatives of the Weather Bureau, 
Army, Navy, Federal Communications 
Commission and other government 
agencies. 

These boards co- relate much of the 
weather services and communications 
necessary to handle traffic along the 
32,000 mile network of the nation's 
airways, and, since the airways are the 
business of the Civil Aeronautics Ad- 
ministration, the problems usually 
come home there to roost. 

An important part of the job is es- 
timating in advance the increases that 
are to be expected in airway traffic. 
In a five -year advance estimate, the 
Communications Division, headed by 
Eugene Sibley, listed the air carrier 
operations as about 55 per cent of the 
traffic to be expected, with the Army 
and Navy together contributing 39 
per cent of the traffic. In August, mili- 
tary traffic indicated the inaccuracy 
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of this estimate by accounting for 
124,939 operations, while the air car- 
riers had 98,600 operations, and the 
itinerant pilots 34,000. September 
figures supported this trend when the 
military accounted for 163,603 opera- 
tions, the Air Carriers for 98,600 (sic) 
and itinerants 30,900. 

That, however, is still an inaccurate 
picture of airway traffic as it now 
exists. Before war with Japan 80 to 85 
percent of all airway traffic was 
military. In addition, it must be con- 
sidered that a flight of military planes 
in formation is considered only as one 
operation, even if there are 18 or 27 
planes in the group. Still further, 
there are numerous flights by military 
planes which are not along the air- 
ways, but for which the services of 
the Civil Aeronautics Administration 
communications facilities are useful. 

Thus, the defense angle is inextri- 
cably connected with the communica- 
tions system built up for peacetime air 
travel use and is necessitating its 
steady expansion. The cooperation 
with Canada on weather and commu- 
nications service continues, and in- 
creases, until Canadian and United 
States airways weather and commu- 
nications services can almost be con- 
sidered as one big unified system, 
using the same methods and operating 
in the same frequency bands. 

The very heart and soul of this sys- 
tem is the radio. Only radio is fast 
enough for communication between 
airway traffic control and airplanes in 
flight, and no part of the system is as 
important as this, especially in condi- 
tions of instrument flying. Recogni- 
tion of the importance of this commu- 
nication came recently when the Civil 
Aeronautics Administration changed 
the classification of the men who work 
in the Airway Communication Sta- 
tions from "Communications Opera- 
tor" or "Aircraft Communicator." 

Managing traffic along the airways 
calls for meeting and solving frequent 
crises, mostly concerned nowadays 
with bringing planes in for landing at 

their destinations safely. Doing this 
job safely on an airway crowded with 
planes going three and four miles a 
minute is a job that sometimes takes 
precedence over all other communica- 
tions with the pilot. It is necessary 
sometimes to interrupt the broadcast 
of weather information either regular 
or special, to talk to pilots who are 
flying instrument, and line them up 
for safe approach to the field, and ul- 
timate safe landing. 

Crowding of channels however has 
necessitated supplementary facilities 
such as teletype and relatively new 
interphone system, both of which are 
growing remarkably. Increasing traf- 
fic recently necessitated an entirely 
new teletype service, and still further 
changes are planned in the picture. 

Circuit A, which consists of about 
31,337 miles of line service leased from 
the telephone company, carries the 
hourly, and special weather broad- 
casts, along with NOTAM, the pilot's 
code for Notices to Airmen. These no- 
tices relate to changing conditions 
which the pilot should have even while 
he is in flight, such as inauguration of 
new facilities, discontinuance of fa- 
cilities, changing conditions of fields, 
repairs to fields, restricted areas, tem- 
porary use of sections of the airways 
for military maneuvers and similar 
variations from normal operations. 

Schedule B provides means for han- 
dling aircraft movement and the other 
information required in airway traf- 
fic control, including movement of 
planes especially under instrument 
conditions. It also is leased service 
from the telephone company, and to- 
tals 13,445 miles. 

Schedule C was instituted the first 
of September to take some of the load 
off Schedule A, and is used to send out 
meteorological information other than 
the hourly forecasts. Meteorologists 
of the Weather Bureau and the air- 
lines use the information on the sched- 
ule for making weather maps. It in- 
cludes upper air and radiosonde data, 
and carries the three- hourly and six - 
hourly synoptic reports and forecasts, 
and air mass analyses. There are 
24,453 miles of this schedule, and the 
lines are leased from the Western 
Union. 

Interphone service began within the 
confines of the airport, but has now 
expanded to cover the airways, with 
4,804 miles of leased wire in use. 
Eventually interphone will supplant 
Schedule B, according to the long - 

(Continued on page 104) 
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Little publicity has been given the CAA. Radio 
is an all-important part of the success this 
organization has had in guiding our aircraft. 

CAA RADIO EQUIPMENT 
OVER a period of years the CAA 

has established and maintained 
a complete network of radio 

facilities to serve as aids for air navi- 
gation. The CAA is continually ex- 
tending these facilities as well as es- 
tablishing new types of aids to take 
care of corresponding developments 
and growth in aviation. 

The existing radio facilities estab- 
lished and maintained by the CAA 
comprise radio ranges, UHF marker 
stations, airport traffic control sta- 
tions, transoceanic communication sta- 
tions, instrument landing systems and 
intermediate frequency localizers. 

The radio range stations are, for 
the most part, of the low- frequency 
type (200 kc. to 400 kc.) and utilize 
the well -known four -tower radiating 
system to produce two intersecting 
figure -8 radiation patterns. The areas 
of intersection of these two patterns 
comprise the so- called "on- course" 
signals or "legs" of the range. By 
controlling the magnitudes and phases 
of the currents to the various towers, 
it is possible to orient these courses 
in almost any desired direction. These 
towers are fed with unmodulated r.f. 

January, 1942 

by 
THOMAS B. BOURNE 

Born January 9, 1896, Baltimore County. Md., attended Mary- land University. Entered Airways Division, Bureau of Lighthouses, 
Department of Commerce, as Airway Extension Superintendent on April 15. 1927. Was one of the first of the group that laid out 
the original airways. Served as District Manager at Newark 
1932 -1934, and successively served as Assistant Chief of the Air- 
ways Engineering Division, Chief of Airways Engineering Divi- 
sion and now holds the post of Director of Federal Airways. 

energy keyed with conventional A and 
N signals. A fifth tower is located 
symmetrically with respect to the 
other four and is fed with r.f. energy 
differing in frequency by 1,020 cycles 
per second from the energy fed to the 
other four towers. 

The simultaneous reception of these 
two frequencies by a receiver provided 
with a linear detector results in a 
beat note of 1,020 cps. Due to the 
interlocking of the A and N signals, 
the "on- course" sounds like a contin- 
uous unkeyed tone of 1,020 cps. The 
deviation of the aircraft to either side 
of the "on- course" zone will result in 
a preponderance of A or N signals. 

Provision is made in the transmitter 
equipment to modulate the r.f. ra- 
diated by the center tower with voice 
so as to provide a convenient means 
for the transmission of weather and 
other information of interest to a pi- 
lot. The relative magnitude of the 
r.f. energies fed to the center and 
corner towers are so adjusted that the 
resultant beat note in the receiver 
represents an effective modulation of 
approximately 30 %. The peak voice 
modulation is of the order of 65 %. 
Special limiting amplifiers are used 
in the voice circuits to prevent over - 
modulation by the voice signals. 

These stations have a maximum 
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Operator placing a weather observation report on the teletypewriter circuit. 

Installation of two automatic radio compasses in cockpit of DC -3 aircraft. 

power output of 400 watts and as in 
practically all other radio facilities 
maintained by the CAA, duplicate 
transmitters, keyers, and link relays 
are provided at each station to mini- 
mize outages due to failures in the 
equipment. In certain instances where 
the use made of the facility does not 
warrant the expense involved in a 
system such as that described above, 
stations of the so- called loop type are 
employed. These operate essentially 
on the same principles as those of the 
tower type except that a single r.f. 
carrier modulated at 1,020 cps is used 
and is fed to two loop radiators placed 
at right angles to each other., The 
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power of these loop stations is con- 
siderably less than that of the tower 
type. 

At the present time a relatively 
large program is in progress for the 
establishment of numerous ultra -high- 
frequency radio ranges operating be- 
tween 119 megacycles and 127 meg- 
acycles. A special type of radiating 
system utilizing five horizontal loops 
mounted on top of an elevated coun- 
terpoise is used for this type of facil- 
ity. The loops are so designed that 
the radiation therefrom is almost 
purely horizontally pollarized., A wood- 
en house protects these loops from 
the weather. A special transmission 

line system in conjunction with phas- 
ing units is used to transmit the r.f. 
energy from the transmitter to the 
loops. By means of these phasing 
units, it is possible to adjust the phase 
and magnitude of the currents into 
the various loops so as to produce the 
desired radiation pattern. A special 
horizontal loop is mounted on the air- 
craft to provide reception of the sig- 
nals emanating from these stations. 

An experimental airway utilizing 
such equipment has been installed be- 
tween Chicago and New York and is 
being operated at the present time on 
a purely experimental basis to deter- 
mine both the characteristics of the 
equipment itself and the functional 
properties of such a system. It is 
already apparent from the operation 
of this airway that the use of these 
frequencies reduces the problem of 
static interference very considerably. 
From this standpoint alone such UHF 
facilities represent considerable prog- 
ress over the low- frequency ranges 
which are greatly affected by static. 

At most of the low- frequency radio 
range stations there are installed so- 
called station location markers. These 
markers are 5 -watt dual transmitters 
operating at 75 megacycles and feed- 
ing an antenna system so designed as 
to produce a sharp vertical beam. 
The r.f. energy in these markers is 
modulated by a tone of 3,000 cps. The 
function of these markers is to fur- 
nish a definite and sharp indication 
to the pilot that he is over a par- 
ticular radio range station. 

In addition to these station location 
markers, the CAA maintains a net- 
work of so- called fan markers. These 
are 150 -watt dual transmitters also 
operating at 75 megacycles and mod- 
ulated by a 3,000 -cps tone. Their an- 
tenna system is so designed that the 
station radiates a vertical beam which 
is roughly fan shaped (whence the 
name "fan marker "). Fan markers 
are located on the radio range courses 
some distance from the radio range 
stations and serve several purposes. 
For example, they are used as "fixes" 
in conjunction with the associated 
range course, whereby the pilot may 
determine his position and distance 
from a given radio range station. This 
determination of position is very often 
a part of the procedure for an instru- 
ment or "blind" approach to an air- 
port. These markers are further 
utilized in the control of air traffic 
at congested points. In this case the 
control operator at the airport ad- 
vises a pilot to stay within the vicinity 
of some fan marker until a runway 
can be cleared for a landing. Every 
fan marker is keyed by one, two, 
three, of four dashes depending on 
whether it is located on a north, east, 
south or west leg of a radio range. 

At the present time the CAA is in 
the process of installing a number of 
instrument approach systems at vari- 
ous airports beginning with the Wash- 
ington National Airport. A four - 
element system is used for this pur- 
pose and includes localizer, glide path 
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Tuning -unit at typical range station. 

and two marker transmitters. All of 
these transmitters operate at ultra- 
high frequencies' between 75 mega- 
cycles and 110 megacycles. The two 
markers operate at 75 megacycles and 
are essentially miniature fan markers 
with a power output of approximately 
3 watts. These markers are located 
along the axis of the runway to be 
used and on the approach side there- 
of. The inner marker is located with- 
in a few hundred feet of the approach 
end of the runway and the outer 
marker is located several miles away 
from the inner marker. The localizer 
transmitter has a power output of ap- 
proximately 300 watts and feeds a 
multiple loop system designed to pro- 
duce a sharp course along the run- 
way. 

The r.f. energy of the localizer 
transmitter is modulated by two tones, 
one at 90 cps and the other at 150 cps 
by means of a mechanical modulator. 
The antenna system of the localizer 
actually produces two separate pat- 
terns in space each modulated by one 
of the above frequencies. There will 
thus result a certain direction in which 
the two modulations are equal in in- 
tensity and this is the so- called local - 
izer course. Actually, the aircraft lo- 
calizer receiver uses a combination of 
filters and rectifiers in conjunction 
with a zero- center microammeter so 
connected that when the aircraft is 
flying directly on the localizer course 
this instrument indicates no deflection 
from the zero center. 

.As the aircraft departs from the 
"on- course" direction, the instrument 
pointer will deflect to the right or to 
the left, depending on which side of 
the localizer course the aircraft is 
flying. The localizer transmitter and 
antennas are located on the center 
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Goniometer at range beacon where beams are swung to their correct course. 

line of the runway just off the far 
end thereof. The glide path is of the 
constant -intensity type and is pro- 
duced by a 3 -loop array fed by a 300 - 
watt transmitter very similar to that 
used for the localizer. The glide path 
transmitter and antennas are located 
approximately 300 feet off the side of 
the runway and approximately 3,000 
to 5,000 feet from the desired point of 
the contact on the runway. 

The radiation pattern produced by 
the glide path antennas is so adjusted 
that if the aircraft approaches the 
runway by following the localizer 
course and if it so adjusts its rate of 
descent as to receive a constant signal 
of the proper strength from the glide 
path transmitter, it will be following 
the desired path of descent to the 
point of contact.. It appears to be the 
consensus at the present time that 
this path of descent should be an es- 
sentially straight line but so modified 
at the point of contact that the angle 
of intersection with the runway is less 
than 1.5 degrees. 

The shape of this glide path, how - 
ever, may be modified in accordance 
with the results obtained from actual 
use of the system. Three receivers are 
carried by the aircraft in order to 
make use of this form of instrument 
landing system, namely, a localizer 
receiver, a glide path receiver and the 
usual marker receiver. The glide path 
receiver is a fixed frequency unit 
crystal controlled and weighing about 
sixteen pounds. The localizer receiver 
covers a relatively large frequency 
band and is usable for the reception 
of UHF radio ranges as well. This 
receiver weighs about thirty -five 
pounds. 

The above are essentially the radio 
aids to air navigation, the establish- 

ment and maintenance of which are 
a major function of the CAA. The 
combined network of ranges, markers 
and instrument approach systems, 
represents a rather complete system 
to insure the safe guidance of various 
types of aircraft. The ground equip- 
ment forming part of the instrument 
landing and UHF range systems rep- 
resents the very latest advances in 
the art of UHF transmitter design. 
This equipment as well as the radiat- 
ing systems used in conjunction there- 
with have been and are being devel- 
oped especially for these applications 
by the CAA in conjunction with vari- 
ous commercial engineering and man- 
ufacturing groups. 

In addition to these radio aids to 
air navigation, the CAA has estab- 
lished and is continuing to establish 
and maintain radio facilities for com- 
municating with aircraft. All of these 
transmitters installed at airports for 
traffic control are well- known. Al- 
though most of these equipments op- 
erate at low frequencies (278 kc.), 
work is being carried on at this time 
to supplant these equipments with 
others operating at ultra -high fre- 
quencies. The use of frequency mod- 
ulation is also being investigated. 
Less known however are she stations 
being set up along the various sea- 
boards of the country for collection 
of weather data as well as trans- 
oceanic communication with aircraft 
on the air lines operating between 
the United States and other countries. 
These latter are high -powered facil- 
ities (twenty kilowatts) feeding a 
number of antenna arrays designed 
for highly directive radiation to pre- 
determined points. These stations op- 
erate in the 3- megacycle to 24 -mega- 
cycle band, found most effective. 30 
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NYA radio operators have access to station equipment and learn how to handl traffic on t? e air. 

NYA RADIO 
The National Youth Administration now has a radio network 
in every state bat five. Students are trained thoroughly. 

UADIO and radio devices are 
daily becoming more impor- 
tant to the national defense. 

In the forefront of the agencies and 
organizations working in the devel- 
opment of radio for national defense 
is the National Youth Administration 
with its far -flung network of radio 
shops and amateur clubs reaching 
every part of the nation. 

One of NYA's most recent contribu- 
tions to the place of radio as a weapon 
in national defense is the design and 
construction of a radio trailer, for use 
in emergencies wherever they may 
arise. Built by NYA youths employed 
in the NYA Regional Work Center 
at South Charleston, West Virginia, 
this trailer houses a portable trans- 
mitter, station WBUZH, fully equipped 
to go into action at any time. 

Important is the fact that the trans- 
mitter may be operated from the 
trailer's own self -power plant so that 
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it need not depend on any existing 
power lines or outside power supplies. 
A converted Willys Automobile engine 
is used to turn a 110 -volt a.c. gen- 
erator. The transmitter will operate 
from this source and put 500 watts 
power in the antenna. When regular 
power lines may be used as a source, 
it will put 750 watts power in the 
antenna. The transmitter has an in- 
put of one kilowatt, the maximum 
allowed under the Federal Communi- 
cations Commission regulations on 
amateur bands. 

The generator operated by the 
Willys engine also supplies current 
for the receiver, for fluorescent lights 
in the operating room, and for a spot 
light in the front of the trailer. 
Twenty feet of extension cord is pro- 
vided so that the spot light may be 
used away from the car in emergency 
rescue work. 

The transmitter is equipped to op- 

erate on both phone and code, and 
may operate on 20 -, 40 -, 80-, and 160 - 
meter bands by plugging in the ap- 
propriate coils which are wound and 
mounted in a rack. 

The trailer carries its own mast in 
compartments underneath the oper- 
ating room in the chassis. Compact 
arrangement of the equipment makes 
possible the inclusion of bunks for 
four people, and a first aid kit with 
amp te space for supplies. 

In the field the trailer can be set 
up as a portable field communications 
headquarters. Since it carries its own 
power plant it may be taken to any 
scene of disaster and may operate free 
of any limitations imposed by power 
failures. In the event of national need 
NYA shops are equipped to turn out 
hundreds of such portable transmit- 
ters for use in maintaining the vital 
lines of communications. 

The trailer was designed and built 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


under the supervision of William 
Stone, State Radio Engineer for the 
West Virginia Youth Administration. 

The repair of old radio sets for the 
use of soldiers and sailors in the serv- 
ice is a far cry from the construction 
of a radio trailer but is a nonetheless 
important job for national defense. 
Few Americans could do without the 
family radio which keeps the events 
of the world within reach of your 
fingertips, and the young men who 
have entered the armed forces are 
average American boys. Seeing that 
they have an opportunity to share in 
the entertainment and information 
that are a part of the American broad- 
casting systems is truly a contribution 
to the building of morale in the serv- 
ices and to the defense of the nation. 
The National Youth Administration 
is cooperating with the Army and 
with private organizations in a num- 
ber of communities in the renovation 
of old sets for this purpose. 

An example of this type of activity 
may be found in Boston, Massachu- 
setts, where a local newspaper is co- 
operating with the Army in obtaining 
through donation 1,500 idle or dis- 
carded radio sets from the public. 
All types of radios are being received, 
and are being repaired or their parts 
are being salvaged at the Boston ra- 
dio shop of the National Youth Ad- 
ministration. The campaign is ex- 
pected to provide about 750 service- 
able sets for the recreation and day 
rooms of posts throughout New Eng- 
land. Under the plan persons who 
wish to donate radios will call up the 
newspaper, then trucks will pick 
them up and deliver them to the Na- 
tional Youth Administration shop, and 
after their reconditioning these trucks 
will carry them to their destination. 

NYA now has a network of radio 
clubs with amateur stations in every 
state but five. More than two hun- 
dred stations are being operated by 
these youths on their own time, de- 
veloping their vocational interests or 
delving into the fascinating avocation 

Assembly line at the Communications Canter where youths 

of radio. The tremendous importance 
of such a network as an aid to na- 
tional defense cannot be over- empha- 
sized, and its possibilities have already 
been recognized by the Defense Com- 
munications Board which has invited 
NYA to a place on Committee I, along 
with the Army, Navy, the Federal 
Communications Commission, and the 
American Radio Relay League. 
Thanks to the interest and enthu- 
siasm of these youth the United States 
has at its disposal this extensive net- 
work of stations extending from coast 

This gasoline- driven motor generator is located in 
the back of the NYA portable mobile radio trailer. 

essemble radios. 

to coast and from Canada .o the Mex- 
ican border. It is another important 
link in the rapidly growing system of 
National Defense. 

The supervisors of the vast radio 
operations of the National Youth Ad- 
ministration have constantly stressed 
the importance of self -power equip- 
ment for amateur stations. A dra- 
matic demonstration of the value of 
having self -power equipment was 
given in an emergency situation in 
Texas in November, 1940. From 
November 23 to November 28 of that 

The telegraphy table at the NYA workshop. These men 
are recording their telegraphy and code sending. 
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A foreman at the San Diego shop explains testing of generators to students. 

year the Southwest was struck by a 
heavy ice storm. The city of Amarillo 
was isolated during this period. Tel- 
ephone lines, power lines, and normal 
radio facilities were blacked out. At 
this time J. B. Redfearn, Supervisor 
of the NYA Radio Project in Amarillo, 
obtained the assistance of the Ama- 
rillo News -Globe and several prom- 
inent citizens in collecting batteries 
and other equipment to place his radio 
station on the air. 

For 24 hours the station was op- 
erated solely on portable batteries. 
When these were consumed, the West - 
ern Union sent a portable generator 
from Dallas which continued to fur- 
nish power for the work. Messages 
were sent and received for Western 

Union, the railroads, public utilities 
companies, and individuals. Amateur 
radio was the only means of commu- 
nication in or out of Amarillo. The 
NYA station was still on the air 
Thursday, after continuously operat- 
ing from Sunday afternoon -a stretch 
of 96 hours, made possible only by 
emergency power supplies. 

Another important feature of the 
NYA amateur system is the forma- 
tion of radio clubs. While amateur 
stations operated by individuals cer- 
tainly do have important contribu- 
tions to make in emergency situations, 
such stations are limited by the human 
limitions of their operators. Club 
stations, such as those operated by 
NYA youth, can on the other hand 

Student wiring a 5 tube superhet receiver at the famous NYA Workshop in N. Y. 
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operate on a 24- hours -a -day basis with 
members taking their turn at the 
phone or key to enhance their operat- 
ing technique. 

The NYA radio network is also mak- 
ing a contribution to defense in other 
ways. There is a current demand for 
qualified radio operators. The U. S. 
Maritime Commission has asked NYA 
to assist in securing youth, physically 
fit and with amateur operator's li- 
censes, to be trained at Gallups Island, 
Boston, Massachusetts, as ship radio 
operators. A steady flow of NYA 
youth is going from the projects into 
this type of work, doing their part 
to strengthen America. Recently the 
British government sent out an appeal 
for technical workers of several types, 
including radio mechanics and oper- 
ators. Numbers of NYA youth re- 
sponded to the call and are at present 
serving in places of responsibility in 
the Battle of Britain. 

Membership in NYA radio clubs is 
not limited to young men anymore 
than responsibilities in national emer- 
gencies are limited to men only. Rec- 
ognizing that there is a place for 
young women in national defense jobs, 
girls as well as boys are obtaining 
experience in the field of radio through 
the National Youth Administration. 
More than a year ago 25 NYA girls 
at Brenham, Texas, formed what is 
believed to be the first exclusively 
all- girls' amateur shortwave radio 
club in the United States. Two months 
after the club was formed most of the 
girls had reached a receiving rate of 
eight words per minute. Supervision 
is furnished by a young woman radio 
engineer with several years of tech- 
nical experience in the field of radio. 

NYA radio projects over the coun- 
try employ approximately 6,000 young 
men and women. Half of these are 
working in specially designated de- 
fense shops where they will receive 
intensive experience and training 
planned to move them quickly into 
jobs in defense industry. All are do- 
ing productive work for the benefit 
of governmental and public agencies. 
Equipment is being built for such fed- 
eral agencies as the Alcohol Tax Unit 
of the Treasury Department, the Im- 
migration and Naturalization Service 
of the Department of Justice, the Fed- 
eral Communications Commission, Civ- 
il Aeronautics Authority, and United 
States Forestry and Indian Service. 

Such products as inter -office com- 
municators, public address and fire 
alarm systems have been turned out 
for the benefit of local communities 
and schools. The work experience 
gained in this type of work will be 
valuable in holding down jobs in radio 
and allied defense industries. 

One type of equipment produced in 
NYA shops which may prove of im- 
mense value in national defense is the 
two -way transmitter -receiver built for 
use in fighting forest fires. This proj- 
ect has been particularly important 
in New Hampshire where NYA youth 
workers have built equipment for one 
or two individual fire -radio networks, 
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A former student of the National Youth Administration at the radio control panel at the Municipal airport Located in Ft. Worth, Texas. 
Erecting 75 ft. antenna for NYA station 
installed at Quoddy Village, Maine site. 

Below: One of the most elaborate of all radio -equipped mobile aunts is this one built by NYA students. The huge trailer is completely outfitted for every convenience for the radio operators. Note bunks. Government officials inspect the interior of W8UZH. 
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Amateur station W2OEC, installed at the Signal School, Fort Monmouth, operated by the students. 

Amateur Radio in Civilian IieÏense 
The functioning of civil defense organizations is en- 
tirely dependent upon modern radio communications. 

THE radio amateur is to be found 
everywhere in the defense pic- 
ture. It appears that there are 

something over 10,000 amateurs now 
in the Army or the Navy or in closely - 
allied civil agencies engaged in de- 
fense activity. 

Yet these 10,000 radio amateurs rep- 
resent possibly only a quarter of the 
active licensed amateur operators of 
the United States. For reasons of age, 
physical condition, sex or occupation 
the remaining three -quarters still fol- 
low more or less their normal habits 
of living. As time goes on, some thou- 
sands more undoubtedly will be called 
into military service or will fill some 
of the many research, operating and 
technical openings the League is con- 
stantly being called upon to fill. 

But a substantial portion of ama- 
teur radio, including many of the most 
skilled amateurs, will continue to live 
in their home communities, work at 
their old jobs and carry on as ordi- 
nary American citizens. It is these 
amateurs who will provide the nation 
with its civilian defense emergency 
communications reserve, just as the 

66 

by F. E. HANDY 
Comm. Mgr. ARRL 

Came fo the ARRL in 1925 from Westinghouse. Graduated 
from the Univ. of Maine. Has served the League as comm. 
mgr., organizing and supervising traffic nefs and trunk lines 
for the past 15 years. In his charge also are fhe affiliated 
clubs and fhe extensive ARRL field organization. He designed 
the League's first HQ station, WIMK, and the present Maxim 
Memorial station, WIAW. The ARRL Emergency Corps, founded 
in 1935, has become the nation's first line of emergency com- 
munication, capable of meeting any problem that might arise. 

amateur body has long been the one 
indestructible communications link in 
time of natural disaster. 

The plans for creating a compre- 
hensive civilian defense auxiliary com- 
munications system based on amateur 
facilities are, at the time of writing, 
in process in the interested defense 
agencies, chiefly the Office of Civilian 
Defense. In essence, these plans are 
based on the conversion of existing 
amateur facilities to local and re- 
gional defense needs. Because of the 
great differences in these needs be- 
tween various sections of the country, 
the plans will provide sufficient flexi- 

bility to fit varying local conditions. 
There is really nothing very new in 

all this, so far as the amateur is con- 
cerned. He is accustomed to dealing 
with emergencies. The conversion of 
amateur networks into civilian de- 
fense units can in some cases be ac- 
complished by nothing more than a 
change of name, for the existing or- 
ganization created for disaster- relief 
communication is designed to fit al- 
most any emergency need- including 
war. 

The importance of the amateur in 
this defense work is very great. It 
goes without saying that the function- 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Thousands of amateur reservists are now on active duty in the Navy. Here are 91 licensed operators. 

ing of civil defense organizations is 
entirely dependent upon communica- 
tion. Normally these organizations 
will depend on the telephone system; 
it is fast, private, and there is a tele- 
phone in just about every house. But 
the very circumstances that may 
make the civilian defense preparation 
necessary are almost certain either to 
take wires out or to place them under 
the handicap of a severe overload. 
That is where amateur radio comes 
in. Then, too, there are many places 
where telephone and telegraph wires 
don't reach -isolated dams, islands 
and hilltops -and rooftops! -for in- 
stance. And radio is the only feasible 
means of communication with moving 
vehicles and mobile relief units. 

In these circumstances the use of 
radio is imperative. Moreover, ama- 
teur radio is the logical source of such 
reserve communication facilities. The 
enormous demands of the military for 
radio materiél make it hopeless to se- 
cure vast quantities of transmitters 
and receivers for the less urgent civil- 
ian need, but we amateurs supply our 
own equipment, and what we don't 
have we can fabricate out of compo- 
nent parts in a few hours' time. 

The use of amateur experience, fa- 
cilities and frequencies is, therefore, 
the logical answer to the problem. I 
am gratified to report that the au- 
thorities are coming to recognize this 
fact. That is why the ARRL is urging 
all amateurs to register the availa- 
bility of their apparatus and services, 
so that they may be fitted into the 
maturing plans. 

As these ideas take form we are ex- 
pecting that the existing low -fre- 
quency amateur networks, in general, 
will remain more or less intact. The 
AARS nets, the ARRL Trunk Lines 
and their associated sectional feeder 
systems, the numerous specialized dis- 
aster- relief nets -these will probably 
continue to grind much as before, their 

Amateur radio operators were ordered to cease 
transmissions on the evening of December 7th 
on a temporary basis as a result of our entrance 
into the war. This was necessary in order to 
organize the various nets on a war footing. 
Certain amateurs will be permitted to operate, 
according to latest plans of the FCC and the 
UHF nets will be placed into service at the 
most strategic positions. Ed. 
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grist the growing volume of trainee 
traffic, now being augmented by the 
creation of a hundred traffic stations in 
USO centers around the country. 
These nets could serve in time of de- 
fense emergency, too, providing long - 
haul jumps blanketing the nation, if 
they were ever needed for that pur- 
pose. But in addition it is apparent 
that there will be required a vast 
number of local systems dealing with 
particular needs. These can be 
grouped as follows : 

(1) Statewide auxiliary communi- 
cation nets on behalf of those civilian 
defense agencies which are of state- 
wide scope, operating on the custom- 
ary traffic -handling frequencies. These 
nets will provide communication be- 
tween the state capitals and the major 
cities of the state. The stations, in 
most instances those of individual 
amateurs, in some supplied through 
coöperative effort, will operate in con- 

nection with the state defense coun- 
cil, providing parallel channels to re- 
place wire lines when they are broken 
or relieving them when they are over- 
loaded. In addition, there is need for 
special nets serving separate agencies. 
The state guards, for example, have 
no radio facilities of their own, and 
their local units require reliable con- 
tact with the state headquarters. 

The state police, as another exam- 
ple, even though themselves radio - 
equipped, may Icse their facilities or 
find them overloaded at a critical 
time. Parallel systems connecting the 
headquarters with outlying barracks 
and stations have been formed in some 
states and others are in process of or- 
ganization. The same need exists for 
other centers concerned with medical 
services, hospitals, public health, evac- 
uation, examination of water supplies, 
control of forest fires, and so on. In 

(Continued on page 82) 

Radio amateurs examine a modern gasoline -driven generator for emergency use. 
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CCC NETWORKS 

Advanced enrollee -strident operating 
the CCC District Net Station S -223. 

CCC radio students working at con. 
struction projects at the camp school. 
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The CCC radio networks haie grown steadily 
since 1933. Students receive instruction in 
every branch of radio and become specialists. 

by 
STEPHEN C. MANNING. Jr. 
His interest in radio dates back to the horse -and -buggy days of 
wireless in the early 20's when CW was just beginning fo sup- 
plant the old spark rock crushers." His radio activities in the 
CCC dates back to the start of that organization in 1933. During 
its formative years he joined the staff of the authorized weekly 
CCC newspaper. He was able to provide services to CCC radio- 
men by carrying schedules and data about their stations in the 
columns of ' Happy Days," official publication of the CCC net. 

C IVILIAN CONSERVATION 
CORPS enrollees in camps deep 
within the mountainous forest 

regions of the West, in camps scat- 
tered through the pinelands and farm- 
ing areas of the South, in camps dot- 
ting the Great Plains and arid reaches 
of the Southwest, are contributing to 
the national defense effort, and to the 
efficiency of their own organizations 
as well, by studying radio operation 
and maintenance, and undergoing 
training as special radio crews to aid 
in fighting forest fires which often 

roar through the big timber forests. 
Since the CCC was inaugurated 

back in 1933, the use of radio for in- 
tercamp communication has steadily 
grown under the wise leadership of 
U. S. Army officers assigned to CCC 
administration. A number of districts 
in widely scattered areas solved their 
communication problems by installing 
short -wave radio nets and training in- 
terested CCC enrollees to operate 
them. This has resulted in the estab- 
lishment of a number of schools, such 
as those at McCall, Idaho, Camp Ben- 
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ning, Georgia, and 24 other locations 
in between, where enrollees are being 
trained to take over the duties as 
operators of the camp radio stations. 

In numerous other camps, 6,720 CCC 
enrollees during the last fiscal year 
were registered as taking radio train- 
ing of one kind or another in classes 
organized by CCC training officials. 
In all, 500 camps reported that they 
were conducting radio training classes. 

Radio training for CCC enrollees 
comes also from a third direction. 
Several of the "Using Services" -that 
is, the government bureaus which di- 
rect the work projects of the camps - 
also use radio in their work, notably 
the U. S. Forest Service in its all - 
important task of fighting forest fires. 
A number of short wave radios are in 
use by the National Park Service, the 
U. S. Reclamation Service, and State 
conservation agencies. 

Two outstanding examples of co- 
operation by Using Services and CCC 
administrative officials in radio train- 
ing are taking place at McCall, Idaho, 
and at Missoula, Montana. At Camp 
S -223, McCall, there has been estab- 
lished a school for radiomen and me- 
chanics designed to accomplish two 
things: train operators to man the 
nine -station shortwave radio net link- 
ing isolated camps in the Boise CCC 
District, and to become the alma 
mater of a number of young lads 
qualified to serve in various military 
or commercial radio services. 

At Missoula, the northern regional 
headquarters of the U. S. Forest 
Service, a specially picked group of 
CCC enrollees is being trained for the 
job of swiftly setting up and maintain- 
ing radio communications when one 
of the huge forest fires breaks loose 
to swamp over thousands of acres of 
big timber. They work under the 
watchful eye of Forest Service radio- 
men and use that Service's specially 
designed portable and field equipment. 
The Forest Service also cooperates in 
the training program at McCall. 

The McCall CCC radio school, lo- 
cated amid scenic splendors on state 
forest land, provides facilities for a 
group of 30 hand -picked CCC enrollees 
to study a radio course which meets 
the rigid requirements of the U. S. 
Signal Corps. The equipment and the 
teaching staff would be a source of 
pride to any school in the country. 
The Idaho State Department of Vo- 
cational Education, the U. S. Forest 
Service, and CCC officials have co- 
operated to create this new kind of 
training center. 

The school has a completely 
equipped shop where radio design, 
co,_:truction, repair and maintenance 
can be carried out. There is an ama- 
teur radio station in the camp, as well 
as the official CCC District Net sta- 
tion. The U. S. Forest Service sup- 
plies certain of its wide variety of 
portable equipment so that these 
trainees may become familiar with 
the operation and maintenance of 
what has become a powerful weapon 
in the control of many forest fires. 
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Retreat at Camp S -223, where the national defense school is maintained. 

Instructor gives voice training to students to enhance operating technique. 

State authorities have detailed two 
instructors to the school. The Camp 
Educational Adviser works like a 
beaver, and the superintendent of the 
McCall schools teaches mathematics 
to this group. The enrollee students 
are selected from the several camps 
within the District and are picked for 
their interest and aptitude in radio 
work. Many, of course, have had 
some previous amateur or other radio 
experience. They must serve a two - 
weeks probationary period, at the end 
of which they must pass practical 
tests to show how well they are re- 
sponding to the start of the six -months 
course. 

The first two months are largely 
taken up with the fundamentals of 
electricity and radio and constant 
practice at code. There is a special 
code practice table which accommo- 
dates a dozen trainees, and where 

"`traffic" moves along under operating 
conditions similar to that of a radio 
net. The trainee must be able to 
handle 20 words per minute at the 
end of his six -months course. Many 
can handle 25 by that time. 

The last four months of the course 
are given over to practical training 
in communications, shop repairs and 
servicing, and concentrated study 
pointing at passing the Government 
commercial license examinations. The 
school's "ham" station provides lots 
of practice. Of course, only those 
students who have procured their am- 
ateur's licenses may operate it, hence 
the passing of Government exams for 
this type of license is one of the first 
goals of many of the trainees. 

There is also the CCC District Net 
station in camp. The radio trainees 
all have a chance to operate this sta- 
tion for actual traffic- handling experi- 
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Radio Station at Forest Service operated by CCC crew. 

ence. Advanced students are also sent 
out to various other of the nine Dis- 
trict camp stations to man them for 
short periods. While in those camps 
on detached service, the McCall 
trainee in turn instructs a camp en- 
rollee on the operation of the network 
station. Those in charge of the pro- 
gram say that this experience is ben- 
eficial equally to the enrollee- teacher 
and enrollee- student at the District 
camp. 

Before he completes his training 
period, the advanced student is sent 
to the headquarters at Boise, Idaho, 

Members of CCC radio fire crew learn 

Learning how to read the weather is part of training. 

where for two weeks he is detailed as 
an operator at the 250 -watt net con- 
trol station there. 

Enrollee graduates of the McCall 
School can operate the CCC network; 
they hold, for the most part, commer- 
cial licenses entitling them to handle 
almost any sort of radio operation 
job. They are registered with the 
Idaho State Employment Service. 

Those CCC enrollees being trained 
at Forest Service headquarters in 
Missoula, Montana, will see service in 
one of the most noted "fire regions" 
in the forest lands of America. Thou- 

how to read code and to conduct traffic. 
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sands of acres of this "big timber" 
are deep in almost inaccessible coun- 
try where it used to take days and 
sometimes weeks to get equipment in 
by pack train. Mule trains are still 
used, but to augment them aircraft 
have been put into more and more 
use by the foresters for the delivery 
of supplies, and even fire fighters, and 
the forest fire combat forces are now 
almost completely served in the field 
by short wave radio. 

The organization of radio commu- 
nications system on one of the big 
fires is probably akin to that of a 
field army. For example, on the very 
battle line, the fire front, are the 
highly portable ultra -high frequency 
transceivers, whereas in the various 
fire camps, in supply headquarters, in 
the main camp and back at Missoula 
are a number of other types ranging 
from portables weighing but a few 
pounds to portable gas engine -gen- 
erator- powered equipment of much 
greater punch. Other channels include 
those over which the scouting air- 
planes communicate with the fire boss, 
those the parachuting smokechasers 
carry, those in the fire lookout towers, 
ranger stations and other points. 

The creation of a trained crew held 
in reserve to handle the intricacies 
of a big radio hookup, with its many 
frequency channels and resultant 
complex operating techniques, is 
bound to save many a fire boss or 
ranger a hatful of headaches. 

These handpicked CCC boys are 
given training not only in the use of 
the specially designed Forest Service 
radio equipment, but also in the gen- 
eral practices of reading weather con- 
ditions, and a knowledge of the setup 
used by the Forest Service in fighting 
fires. These young men will finish 
their tour of duty with the CCC much 
better prepared for serving their out- 
fit while in the Corps, and also with 
valuable experience to offer a pros- 
pective employer when they leave the 
service of the Corps. 30 
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FCC Monitoring Set-Up 
Uncle San's watch on the ether has become as rital as sea 

or air patrol. Up to 900.000 words are monitored daily. 

by 
JAMES LAWRENCE FLY 

Chairman FCC and DCB 

was born of Seagoville, Dallas County, Texas, February 22, 1898. 
Entered the U. S. Naval Academy in 1917. Commissioned as 
ensign in 1920, remained in the Navy until 1923; received LL.B. 
degree in 1926. Admitted to the Mass. and N. Y. Bars in 1926, 
and practiced in N. Y. C., until 1929. From 1929 fo 1934, served 
as a Special Assist. U. S. Attorney General. Pres. Roosevelt 
nominated him a member of the F.G.C. on July 27, 1939. His 
term of office expires June 30, 1942. He fills the unexpired term 
of the late A. S. Prall. His activities include many subjects. 

THROUGH the Federal Communi- 
cations Commission, the United 
States Government is now con- 

tinuously listening in, recording, trans- 
lating and analyzing foreign short- 
wave propaganda. This duty, which 
is essential to the national defense, is 
being performed by the Foreign Broad- 
cast Monitoring Service, which was 
established last Spring by the Com- 
mission in cooperation with the De- 
fense Communications Board. 

All broadcasts of foreign origin are 
carefully watched for intelligence and 
trends, which are reported immedi- 
ately to Government officials respon- 
sible for counter -propaganda or other 
necessary action. For obvious rea- 
sons, the reports and others findings 
of the Foreign Broadcast Monitoring 
Service are confidential. However, 
the general scope and work of this 
highly specialized unit may be ex- 
plained as follows : 

Four of the Commission's regular 
monitoring stations have been aug- 
mented for the particular purpose of 
listening in to broadcasts from various 
sections of the world. These stations 
are so located as to obtain the best 
reception from stations in the par- 
ticular countries which they "cover." 

Thus, one of these "ears" at Silver 
Hill, Maryland, is attuned to broad- 
casts from .Europe, the Near and 
Middle East and Africa, with particu- 
lar attention to transmissions beamed 
to North America. Another at San- 
turce, Puerto Rico, listens in on 
broadcasts directed to Latin America. 
A third, at Kingsville, Texas, concerns 
itself with broadcasts from South and 
Central America, while a fourth, at 
Portland, Oregon, takes care of trans- 
missions from the Far East. 

At these points, polylingual monitors 
listen to the broadcasts as they come 
over the air, and record them from 
their respective assignments, to the 
inclusion of newscasts, speeches, and 
even entertainment. From 600,000 to 
900,000 words are listened to and re- 
corded daily. The job is so arranged 
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that significant information can be 
"flashed" to appropriate officials im- 
mediately, even before the recorded 
material has been translated or tran- 
scribed. 

Today shifts in propaganda treat- 
ment are usually first evinced on the 
radio. For example, the altered tone 
of certain foreign broadcasts gave 
one of the first indications that Japan 
intended to occupy Indo- China. Con- 
sequently, through study of foreign 
propaganda broadcasts it is often pos- 
sible to anticipate events. Speed in 
reporting such developments is vital 
to those who formulate counter -meas- 
ures and other policies. Even an hour's 
delay may mean the difference be- 
tween "tip" and fact. 

Furthermore, analyses of these 
official international broadcasts indi- 
cate the general progapanda strategies 
being employed by foreign govern- 
ments to influence public opinion in 
various parts of the world. These 
strategies, illustrated by official radio 
broadcasts, are indicative of the gen- 
eral lines being carried out in other 
propaganda media as well. 

As a result, the Foreign Broadcast 
Monitoring Service functions in what 
might be termed a "belt line" process. 
In the case of field officials, significant 
information is "flashed" immediately 
to a central Washington office which, in 
turn, speeds it to the particular Gov- 
ernment officials concerned. 

The field stations have immediate 
communication with the Washington 
office by means of radio, telephone, 
teletype, and telefax. In the case of 
the adjacent Maryland listening post, 
telephonic lines "pipe" broadcasts as 
received directly into the Washington 
office, where experts listen -in and keep 
various Government offices currently 
informed by teletypewriter. 

Concurrently, broadcasts are re- 
corded in the field offices and in Wash- 
ington. As each transcription is com- 
pleted, if it is in a foreign language, 
it is turned over to translators. About 
75 per cent of all programs intercepted 

from abroad are in languages other 
than English. These translators make 
a quick rough draft, which is typed on 
master ditto sheets. If the broadcast 
is in English, the record is transcribed 
immediately. The three field offices 
far removed from Washington also do 
their own translating and transcribing, 
and their master ditto sheets are 
rushed to the capital by air mail. 

Each listening post is a unit in it- 
self, with engineers, translators, tran- 
scribers, stenographers, and report 
compilers. However, all analysis work 
is done at the control office in Wash- 
ington. 

Continuous duty -24 hours a day, 7 
days a week -is necessitated by time 
differences throughout the world. 

Copies of all transcripts go to an 
analysis section in Washington which 
is charged with the work of long -range 
study. This section's work is per- 
formed on a proportionately current 
basis, so that each day there are trend 
observations on the previous night's 
broadcasts. In addition to spot bul- 
letins, daily analytic reports, and com- 
plete digests of broadcast material, 
the Foreign Broadcast Monitoring 
Service furnishes weekly summaries 
and special reports. Naturally, all 
these reports are confidential and are 
not of public issue. 

Uncle Sam's watch on the ether has 
become as vital as sea or air patrol. 
Broadcasting is a new but powerful 
factor in international relations. In 
the World War there was only limited 
wireless telegraphy to contend with. 
Today the world is radio conscious, 
and broadcasting has recognized value 
in influencing peoples as well as pro- 
viding instantaneous communication. 
In consequence, the present volume of 
international broadcasts is tremen- 
dous. The German radio bombards the 
United States with nearly 11 hours of 
emissions daily, the British send us 
about 61 /n hours, Japan 41/2 hours, and 
Italy more than 4 hours, and a score of 
other nations in lesser proportions. 

With censorship overseas becoming 
sterner and ordinary news sources 
abroad drying up to an alarming de- 
gree, it is pertinent that the Foreign 
Broadcast Monitoring Service probe 
the great volume of foreign radio pro- 
nouncements for clues to transpiring 
events, and to do it promptly and 
efficiently, and to rush its findings to 
Government military and other offi- 
cials who are particularly concerned 
with measures to safeguard this na- 
tion. 
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NBC DEFENSE NET 
Adequate protection is guaranteed for program trans- 
missions by independently- powered broadcast stations 

by NILES TRAMMELL 
President NBC 

Born in Marietta, Georgia, July 6, 1894. He offended school 
at Sewanee Military Academy and the University of the South. 
When the U. S. entered the World War he was commissioned 2nd 
Lf. in the regular army at Ft. Leavenworth, Kans. He saw mili- tary service at Ff. Snelling, Minn., Camp Devens, Mass., and 
at Fort Benning. After the war he was 1st Lf. in the 36íh Inf., 
12th Div. Joined the National Broadcasting Company as sales- 
man in March 1928. On July 12, 1940, he became NBC president. 

Master Control Board, center of NBC's vast network, located at Radio City. 

Power Control Desk showing miniature supervisory equipment on panels. 
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THE war in Europe, now in its 
third year, has given thoughtful 
Americans, mindful of the de- 

fense of the nation, many lessons. But 
of all these, two stand out high above 
the rest. The first is a lesson in na- 
tional unity. The other is in the de- 
fense use of the gifts of science. 

We have seen a nation whose men 
and women were so deeply engaged in 
factional quarrel that they forgot to 
protect the rich heritage that was 
theirs until at last, poisoned with in- 
trigue and torn by dissension, they 
were crushed under merciless, swiftly 
moving engines of war. 

We have seen also the movements 
of divisions armed to the teeth with 
almost fantastic adaptations of scien- 
tific discoveries. Dive bombers, mech- 
anized and motorized land units, 
military parachutes -these are only a 
few of this war's new weapons. Radio 
is certainly one of these. It has been 
used on the battlefield to coördinate 
movement of airplane and tank and 
motorized unit. 

Radio broadcasting, too, has been 
pressed into service. It may be an 
aggressive force. We know "Lord 
Haw Haw" and "O.K." well, even on 
this side of the Atlantic. I am more 
concerned here with radio's use as a 
strictly defensive weapon, for broad- 
casting has a vital sector to hold on 
this front. 

International conflict, in our world, 
is "total." The decisive factor, ap- 
parently, is industrial productivity. 
The fate of a nation hangs on its 
assembly lines and the men and 
women who tenaciously stick to their 
posts to produce an ever -mounting 
product of arms and clothing, food and 
fuel. Incendiaries and demolition 
bombs rain down from the skies to 
paralyze industry, to shatter the mo- 
rale of the civilian population. It is 
here that broadcasting becomes a 
force of incalculable power, both as 
a practical instrument of defense and 
as a stimulant to that living patriot- 
ism without which a nation's arms are 
sapped of their strength. 

The radio industry, coöperating with 
government agencies, has given much 
thought to the uses of radio broadcast- 
ing in national defense. We have laid 
plans for fitting it into practical 
schemes for protecting our great cities 
and our industrial lifelines. Nation- 
wide plans have been completed for 
the emergency use of standard broad- 
casting stations in air -raid warnings 
and other messages, communiques 
and various types of announcements. 
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We must assume that civilian de- 
fense will have national, regional and 
local aspects. Civilian defense in its 
national aspect, must confine itself to 
broad educational efforts and instruc- 
tion in practices of universal applica- 
tion, together with what messages the 
national leadership has to communi- 
cate to the people. For that purpose 
we already have admirable facilities 
in several networks that stretch from 
coast to coast and from Canadian bor- 
der to the Rio Grande frontier with 
Mexico. These could be joined to- 
gether in what the Defense Communi- 
cations Board has called a "super - 
network." 

A radio -in- defense survey recently 
completed showed that of the approxi- 
mately 880 operating broadcasting sta- 
tions in the standard broadcast band, 
nearly 500 were already connected, by 
wire circuits, to the proposed super - 
network for national defense. Another 
132 stations with studios in cities now 
served by components of the proposed 
super- network, require only local cir- 
cuits to effect their union with the net- 
work. Finally, 240 were situated 
along the network lines so that short 
wire circuits would tap them into the 
network. Ordinary telephone lines 
could be pressed into service to bring 
12 remaining stations into the defense 
structure. 

Civilian defense will also have re- 
gional aspects. Different geographical 
areas will face different defense prob- 
lems. New England, for instance, 
with its thickly populated industrial 
centers, will have quite different plans 
laid for the defense of its textile and 
machine tool plants from those appli- 
cable to the oil fields of east Texas, 
Louisiana or Oklahoma. 

Here it becomes possible to use ra- 
dio broadcasting to coördinate the 
activities of all associated defense 
units of a particular region. Ap- 
proaching bomber fleets, for instance, 
would send not one, but many, local 
units to their posts, since an attack 
might include more than one indus- 
trial center. Radio broadcasting might 
be used as the "alert." 

Locally, radio broadcasting is of 
paramount importance, for it is the 
voice which speaks once and is heard 
simultaneously by all. It may sound 
the alarm that sends every man to his 
defense job, ready for action. It may 
be the control that moves civilian 
forces from one quarter to another 
where the need is greater. 

Technical adjustments necessary for 
successful use of radio broadcasting in 
civilian defense would be quite exten- 
sive, particularly in fitting the broad- 
casting pattern to national and re- 
gional defense schemes. We have in- 
dicated that the present national net- 
works, augmented by the addition of 
more stations, would form a super - 
network for defense purposes. It 
would probably be found, also, that 
special technical facilities would have 
to be added to connect regional and 
local broadcasting networks and sta- 
tions for defense purposes to strategic 
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Police Capt. J. J. Martin releases inaudible pulse to control alert receiver. 

control points. New circuits could ac- 
complish this end. 

Broadcasting in the national de- 
fense, it has been pointed out, will be 
only as successful as it is free from 
either accidental or deliberate inter- 
ruptions. In the case of most broad- 
casting stations, now these interrup- 
tions are so rare as to be practically 
negligible. Since the most frequent 
source of such breaks is power failure, 
adequate protection for power supplies 
must, in many instances, be incorpo- 
rated into present transmitting plants. 
One -tenth of the nation's stations are 
now equipped with independent gen- 
erating plants, enabling them to con- 
tinue broadcasting up to the moment 
that such a station is destroyed. Other 
stations have more than one source of 
public power; but in perhaps the ma- 
jority of cases broadcasting stations 
must take new precautions against be- 
ing forced off the air by power fail- 
ures. 

For the nation -wide super- network, 
the existing 45,000 miles of program 
transmission circuits make alternative 
routes available to 308 of the 310 cities 
now being served. From this it is ap- 
parent that a break in any particular 
transmission circuit, during a nation- 
wide broadcast over the super -net- 
work, could be compensated for by 
simply re- routing over another trans- 
mission line. 

Adequate protection is guaranteed 
for these program transmissions by 

battery reserves in 4,000 relay centers, 
by multiple independent public power 
supplies in 800 relay centers. Emer- 
gency power is available at 50 centers 
from completely independent generat- 
ing plants and more than 200 power 
plants are available throughout the 
country. 

There are many other aspects of the 
problem of assuring continuous opera- 
tions of the nation's broadcasting 
plant in times of emergency which I 
shall not go into here. But before I 
leave the strictly practical applica- 
tions of broadcasting in national de- 
fense let me illustrate radio's work 
with two instances. 

The National Broadcasting Com- 
pany recently suspended network serv- 
ice for fifteen minutes to test a plan 
for nationwide transmission of confi- 
dential information during an emer- 
gency period. More than 200 NBC 
commentators and newsmen from At- 
lantic to Pacific tuned in at a prede- 
termined minute to hear Major Gen- 
eral Robert O. Richardson, Jr., and 
Rear Admiral Arthur J. Hepburn ex- 
plain, from Washington, the public re- 
lations policies and methods of the 
War and Navy departments. 

The public meanwhile listened to 
local musical and news programs, 
completely unaware that the national 
network had been diverted to confi- 
dential use. 

On another occasion Mayor Fiorello 
(Continued on page 107) 
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Steel radio tower for County Police. 

Tuning the Police transmitter unit. 
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Radio operator at the control desk of a modern police radio transmitter. 

POLICE Radio Nets 
The radio -equipped police nets 
work with Federal Agencies 

by L. S. FLETCIIEIi 
Comm. Eng. M. Cook Cy. Pulire 

Received his education at Cornell Univ. and RCA Institutes. 
Began his radio career at station WIBO in Chicago in 1930. 
In 1933 acted as consulting engineer for the village of Win - 
netka. 111. He joined WLW in Cincinnati until 1937. In 1939 
he was made chief communications engineer for the Cook 
County llllinois Police Dept., and designed and installed the 
Cook County system of 3 fixed stations and 94 mobile units. 

1TH a vast network of 1,808 
o stations scattered 

throughout the country, po- 
lice radio is destined to become one of 
the most important units in our na- 
tional defense program. 

The various police radio systems are 
composed of 1196 municipal police sta- 
tions, 513 state police, 69 zone police, 
30 interzone police, several thousand 
mobile two -way units, and a few tele- 
type networks. 

We venture to say there is no corn- 
munications system in the country, 
other than the telephone or amateur 
radio, perhaps, that can reach into 
every little township and county in 
practically every state in the country 
with the exception of a few of our 
western states, in the manner achieved 
by our police radio systems. 

Just what part such a communica- 
tion network is playing in our national 
defense program is now known. The 
combining of our entire nations re- 
sources and manpower toward one 
unified program would indeed be a 
very difficult task without the aid of 
instant communication. Our public 
wire services have served well, and 
will continue to serve even as the 
emergency situation increases in in- 
tensity. However, since any wire sys- 
tem is subject to impairment, it must 
be backed up with a system that is 
independent of wire and cable lines. 
Radio communication and its allied 

branches, of course, is the only system 
that overcomes these difficulties at the 
present time. 

Since rapid communication is such 
a vital necessity in this vast unifica- 
tion program, we will endeavor to ex- 
plain what police radio is doing at 
present in this work and what it would 
be capable of doing in the event a 
war should occur. 

Practically every township of a few 
thousand population up to the large 
cities either have a police radio sys- 
tem of their own, or are tied into a 
larger neighboring municipal or state 
police station on a coöperative basis. 

Under this coöperative plan, many 
of the smaller towns are capable of 
having a radio contact with very little 
expense. As they need only furnish 
their police car or cars with a receiver, 
or a receiver and transmitter capable 
of operation on the frequencies used 
by the neighboring station. 

The larger towns and cities usually 
have their own police radio stations, 
each with its own method of operation 
and procedure. As the size of the mu- 
nicipality is increased, more power is 
granted to the station or stations used. 
The FCC rates the amount of power 
to a municipal station on a basis of 
population, with a maximum power 
of 500 watts for any given station. All 
townships, cities and counties are clas- 
sified as municipal stations. 

(Continued on page 108) 
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RESISTORS FOR DEFENSE 

Resistors to satisfactor ly meet the government's ex- 
acting and unusual requirements are an old story to IRC. 

Many years of close collaboration with government 
agencies in the preparation of resistance specifications 
and in the development of special resistor types have 
been a natural result o IRC's acknowledged leader- 
ship in a highly -specialized technical field. 

Today, with the tempo greatly accelerated in the face 
of national emergency, this background of specialized 
experience is proving of immeasurable benefit to defense 
manufacturers and their subcontractors. 

It means informed engineering cooperation. It means 
the availability of tested and proven resistors of the 
many types required fcr the comprehensive defense 
program. It means elimination of guesswork and experi- 
mentation in obtaining with all possible speed the right 
resistor for any particul ar application. 

Bring your fixed and variable resistance problems to 
IRC. Our engineers will be glad to cooperate. 

INTERNATIONAL RESISTANCE COMPANY 
401 North Broad Street, Philadelphia, Penna. 

Makers of Resistance Units of More Types, in More Shapes, for More Applications Than Any Other Manufacturer in the World. 
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Training- Signal Corps 
(Continued from page 23) 

factory in handling large groups of 
students. It allows a continual flow 
of students through the school and 
provides a means of obtaining the 
maximum employment of equipment 
and instructcrs throughout the course. 

Under this method of instruction 
every student is given a set of mimeo- 
graphed information sheets which he 
may study either in the classroom or 
at his leisure in the barracks. Each 
lesson is supplemented by a quiz and 

in most cases by a laboratory exer- 
cise. If a student experiences any 
difficulty with either the subject mat - 
ter, or the laboratory assignments, he 
is free to call upon any one of the 
instructors for help. 

The student must maintain a steady 
pace if he wishes to complete his 
training within the allotted time. A 
check is kept on his progress by means 
of "Progress Tests" which are periodic 
examinations in the subject matter 
covered. For example, in the radio 
theory course there are five of the lat- 
ter, in addition to the final examina- 
tiion. Certificates are granted to those 
men who complete all of the sub- 

PYREX INSULATORS BRAND 

Give Better Reception- Better Transmission- Better Protection 
THE spectacular record of Pyrex Insulators with Polar Expeditions, the Atlantic Ice Patrol, the Lighthouse Service, the Army, the Navy, and the Coast Guard proves they 
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ULTRA -LOW -EXPANSION PRODUCTS 
In 1939, Corning announced a new process yielding ultra -low- expansion 96% silica glass. In many instances this can be fabricated into intricate shapes and forms as revolutionary as the glass itself. These new products, now available in limited quantities, point to interesting new uses for glass in the radio industry. 
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courses required for qualification in 
the specialty in which they are en- 
rolled. These certificates are inval- 
uable to the men who want to get 
ahead in the service and constitute an 
incentive for each student to put forth 
his best efforts. 

The Aircraft Warning Department 
of the school conducts a three -month 
specialist course in the maintenance 
of Aircraft Warning Equipment. The 
student body of the Aircraft Warning 
Department is composed of officers 
and enlisted men who are sent to the 
school from various Aircraft Warning 
Companies, Signal Repair Companies, 
Signal Depot Companies, and espe- 
cially qualified graduates of the Ra- 
dio Repairman's Course in the En- 
listed Men's Department. Similar 
courses are given to both officers and 
enlisted men. 

Subcourses given in the Enlisted 
Men's Department, Radio Repairman's 
Course, are prerequisite for entrance 
to the Aircraft Warning Department. 
In general, all instruction is practical; 
only so much theory is taught as is 
considered essential for the perform- 
ance of maintenance operations. Ex- 
pansion of this department is pres- 
ently expected and will continue until 
a capacity of 80 officers and 320 en- 
listed students is attained. At the 
completion of the course students are 
returned to the organizations from 
which they came or to new units in 
the process of being organized. 

The Department of Training Litera- 
ture, with a director and a staff of 
commissioned officers, prepares the 
extension course of the school, Signal 
Corps and signal communication field 
manuals, technical manuals for op- 
eration and maintenance of items of 
Signal Corps equipment and examina- 
tions for promotion of non- commis- 
sioned officers to the first three grades. 
Drafts of field manuals, technical 
manuals and extension courses are 
submitted through the Chief Signal 
Officer to the Adjutant General for 
publication in the Government Print- 
ing Office. This material is then used 
throughout the Army. In addition this 
department prepares material for and 
supervises non -photographic phases of 
production of training films on Signal 
Corps and Signal communication for 
all arms subjects. 

Together the Signal Corps School 
and the Signal Corps Replacement 
Training Center are the channel 
through which a civilian moves to find 
his proper place in this arm of the 
service. It is possible for a civilian 
to come first to the Replacement Cen- 
ter then receive basic training, go on 
to the Enlisted Men's Department of 
the Signal Corps School and from 
there to the Officer Candidate Depart- 
ment. Graduating from this depart- 
ment, he could, as an officer, go to the 
Officers' Department of the School, all 
without leaving Fort Monmouth. This 
central close -knit organization makes 
possible a highly integrated, closely 
controlled educational system for the 
Signal Corps. {3}- 
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ON ALL THESE RADIO FRONTS 

. ̂ 4al SERVES... 

DELIVERS THE GOODS! 

THE ARMY 
Signal Corps 
Training Centers 
Laboratories 
Air Corps 
Engineer Corps 
AARS Network 
Armored Forces 

Artillery 
Infantry 
Quartermasters' Div. 
Medical Corps 
Ordnance 
Chemical Warfare 
Veterans'.Admin. 

OURS is a service role in the picture of Radio Defense for America. 
We are proud to act as a specialized arsenal supplying all 

ypes of Radio and Electronic Equipment to our Armed Forces, our 

Government Agencies, our Defense Industries, our Civilian Defense 

Groups. Our complete stocks of Everything in Radio are at the serv- 

ice of National Defense, for use in radio training, on the production 
lines, in the control laboratories, in the research divisions.... We 
are ready to answer Defense needs for: 

GENERAL RADIO AND ELECTRONIC EQUIPMENT: AMATEUR RECEIVERS STANDARD 

RECEIVERS PUBLIC ADDRESS EQUIPMENT PHOTO CELL APPARATUS TEST EQUIP- 

MENT RECORDING EQUIPMENT RADIO REPLACEMENT PARTS TUBES CODE 

INSTRUCTION APPARATUS RADIO TRAINING KITS RADIO TEXTS AND MANUALS 

... EVERYTHING IN RADIO, AVAILABLE QUICKLY, DEPENDABLY, ECONOMICALLY . . . 

As always, of course, we continue to serve our loyal normal trade to the 

best of our ability, to keep the American radio system at top efficiency so 

that it can play its important part in the preservation of our democracy. 

THE NAVY 
Training Centers 
Signal Schools 
Naval Air Stations 
Naval Armories 
Naval Aviation Bases 

Building Yards 
Naval Reserve 

CIVILIAN DEFENSE 

Amateur Networks 
CCC Radio Net 
NYA Radio Training 
CAA Radio 
FCC Moritoring 
Police Radio Defense 
Broadcast Stations 

DEFENSE INDUSTRY 

Aircraft Plants 
Ordnance Plants 
Shipbuilding Yards 

Automotive Plants 
Industrial Labs and 

hundreds of other 
defense participants 

THE MARINES 
Training Centers 
Base Stations 

THE COAST GUARD 

Training Centers 
Base Stations 

TREASURY DEPT. 

Intelligence 
Secret Service 
FBI 

January, 1942 

This is the book you will find on the desks and work -tables of the men responsible for the de- fense effort in Radio and for the maintenance of American radio. It embodies the most corn - plete listing of Everything in Radio. It is a "must - have" for everyone engaged in radio produc- tion, in radio maintenance, in any activity de- manding radio or electronic equipment. Free copies are yours for the asking: Div. 
1 -A -2. 

77 

www.americanradiohistory.com

www.americanradiohistory.com


Coast Guard 
(Continued from page 48) 

,000 to 13,000 kc., CW or voice, with 
MO watts power. 

A complete operating position is 
wilt in with two typewriters, four 
eceivers and two identical trans - 
nitters. There are two reel antennas 
nstalled for intermediate frequency 
)peration and two 25 foot telescopic 

vertical radiators for high frequency 
operation. Sleeping quarters are pro- 
vided and all necessary equipment to 
sustain the crew (3 men) and give 
assistance to others under all condi- 
tions. The communication truck is 
always accompanied by its auxiliary 
truck, a lighter 11 ton vehicle carry- 
ing a portable transreceiver of 5 watts 
power and 2 men. This truck is to 
perform scouting duty for the main 
truck and report back to the com- 
manding officer by radio and to keep 

the mobile station supplied with the 
necessities of life. 

It can now be seen that radio, in 
all its phases, is a vital necessity to 
the Coast Guard. Without it the hun- 
dreds of small boats in the bays and 
harbors, the dauntless cutters on the 
far flung highways of the sea, the 
searching airplane soaring over the 
wastes of water or devastated country, 
the lifeboat stations and light stations 
strung tenuously along the thousands 
of miles of deserted beach, the truck 

struggling through flood 
or hurricane and the 
lonely lightship could 
never be coordinated in- 
to effective tools to 
carry out the humane 
and varied duties to 
which the United States 
Coast Guard is dedi- 
cated. Radio has given 
to the Coast Guard 
motto "Semper Para - 
tus" a new and living 
meaning. 

The Coast Guard is 
contributing substan- 
tially to the develop- 
ment of the many 
branches of the com- 
munication field. The 
very nature of Coast 
Guard duties continual- 
ly requires better, fast- 
er and more completely 
integrated communica- 
tions, both within the 
service and with com- 
mercial and private sta- 
tions in need of assist- 
ance or cooperating in 
rendering assistance. 

The Coast Guard is a 
military service, part of 
the armed forces of the 
United States. One of 
its duties as set forth 
at the beginning of this 
article (paragraph 2, 
subparagraph 12) is 
that the Coast Guard 
shall operate as a part 
of the Navy in time of 
war or when the Presi- 
dent shall so direct. The 
place of the Coast Guard 
in defense and offense 
is delimited by that law. 
The training and organ- 
ization of the service is 
such that the Navy can, 
with a minimum of dis- 
organization, fit the 
Coast Guard communi- 
cation system into their 
plans for offense or de- 
fense either as a unit 
or in part. The men 
and material of the 
Coast Guard are ready. 

30 
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HERE are a number of reasons why I the "HQ- 120 -X" has won such uni- 
versal approval among leading amateurs. 
From start to finish it was designed with 
one thought in mind -performance. Six 
bands are used to provide low C tuning 
circuits with maximum gain and uniform 
sensitivity. The antenna compensator pro- 
vides maximum signal -to -noise ratio with a 
given antenna system. A Hammarlund 

patented variable selectivity crystal filter 
provides just the right degree of selectivity 
at all times. High stability is maintained 
with voltage regulation and drift compen- 
sation. There are, of course, a number of 
other features, such as calibrated hand 
spread dial, automatic noise limiter and 
the usual beat oscillator send - receiver 
switch, phone jack, etc. There is nothing 
fancy about the "HQ" -it's all receiver. 
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READ 

RADIO NEWS 
for latest developments 

in the radio field! 
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...and RCA is now producing 
metal tubes at fastest pace in history! 

CURRENT PRODUCTION of metal 
tubes is the greatest in history - for the amazing acceptance 
accorded to metal tubes is still 
increasing! 80,000,000 metal - 
envelope tubes have been sold 
since 1935 . . and today four 
of the six largest -selling tube 
types are metal types! 

Will They 
Be Available -? 

If you have found difficulty or 
delay in obtaining RCA Metal 

Tubes, remember the reason: 
it is not because production is 

low but because both defense and 
commercial demands are high. 
And defense comes first! 

Naturally, priority require- 
ments in materials may limit 
the general availability of all 
types of tubes -for all types re- 
quire valuable and 
limited metallic ma- 
terials in their inter- 
nal structure. 

Qu BROADCAST 

EQUIPMENT 

enlenno 

Placed 18 énches apart, the 80 mil- 
lion metal radio tubes sold since 
1935 would reach around the world! 
More important, these 80 million 
tubes attest the tremendous accep- 
tance accorded by the industry to 
the finer performance of meted- 

envelope tubes! 

12 REASONS WHY 
METAL Tubes are BETTEIR Tubes! 

Complete Self -Shielding 
Greater Flexibility in Design 
Greater Precision and Uniformity 
Lower Interelectrode Capacitances 
No Envelope Emission Troubles 
Freedom of Placement on Chassis 
Higher Getter Efficiency 
Simple, Efficient Grounding 
Single -ended Construction 
Large Pin- Contact Area 
Lower Socket Costs 
More Rugged Construction 

RCA Manufacturing Company, In :., Camden, New Jersey 
A Service of the Radio Corpo -ofion of Americo In Canada., RCA Victar,Company, Lid., Montreal 
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Shown here, Cabi- 
net Rack #ER -225 
Typical of a com- 
plete line listed in 
ourCatalogNo.41. 

A -De Luxe job, 
typical of Par - 
Metal quality, 
this rack is in use 
on many commer- 
cial installations. 

STANDARD & CUSTOM -BUILT RACKS & CABINETS 
Engineers who expect style, skill, and precsion in metal 
work as a matter of course, will find that PAR -METAL 

thinks along this line. 
And we are equipped for volume business. So why 
not consult us when bidding on defense orders. 
Estimates submitted promptly. 
ENGINEERS: Write on Company letterhead for our Catalog No. 41 

PAR -METAL PRODUCTS. CORP. 
32 -62 49th ST.. LONG ISLAND CITY, N. Y. 

Export Dept.: 100 Varick St., New York, N. Y. 

ONE of the greatest achievements of modern science is the new 
RCA Electron Microscope. This elec- 
tron microscope affords magnifica- 
tions as great as 450,000 times, or 
nearly half a million, whereas the 
best optical microscopes cannot 
usually give magnifications beyond 
2,000 times. Thordarson transform- 
ers were used in the completely self - 
contained and extremely compaçt 
power supply system. Thordarson is 
proud of the essential part Thordar- 
son transformers played in the de- 
velopmen t of this delicate and highly 
scientific piece of equipment. 
For 46 years Thordarson transform- 
ers have been designed and manu- 
factured to the highest quality 
standards, resulting in the selection 
of Thordarson transformers where 
precision and dependability are vital. 

IHORDARSON 
ELECTRIC MFG. CO. 

500 W. HURON STREET, CHICAGO, ILLINOIS 

TRANSFORMER SPECIALISTS SINCE 1895 
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(Above) Front view 
of RCA Electron 
Microscope with 
Dr. V. K. Zworykin 
(standing), head of 
the RCA Electronic 
Research Labora- 
tory, and James 
Hillier, who played 
an important role 
in the instrument's 
development. 
(Left) Rear view 
of microscope with panels removed showing Power 
Supply Units. 
(Photos Courtesy 
Proceedings of I.R.E.) 

The Navy 
(Continued from page 52) 

equipment can be retained at least 
temporarily though nearly all such 
equipment must be augmented to meet 
fleet communication requirements. 
Combatant vessels come first by 
necessity in all methods of planning, 
but we are able to say at the present 
time that communication service be- 
tween the Navy's vast network of 
shore establishments, territorial pos- 
sessions and outlying bases is the high- 
est grade, with tremendous speed of 
operation from ship to shore. As an 
example naval air stations have more 
than doubled in numbers and the same 
can be said of bases, inshore patrol 
facilities, harbor control stations and 
those established to carry on special 
activities. 

Communication personnel has dou- 
bled along with the increase in ships, 
men, planes and bases, and their train- 
ing is being carried out in schools 
with total annual capacities in excess 
of 11,000 radio men and 2,000 signal 
men. Schools for operators are main- 
tained in Norfolk, Great Lakes, San 
Diego and at the Navy Yard in Cavite, 
Philippine Islands. Aviation opera- 
tors receive their initial naval train- 
ing at Jacksonville, San Diego, Ala- 
meda and Seattle. Likewise material 
personnel are being trained at Key 
West, New London, Washington, D. C. 
and other points. Signal schools are 
maintained like radio schools and co- 
ordinate their activities and knowl- 
edge. 

Probably the greatest development 
has come in training naval reserve 
personnel. Six separate training cen- 
ters can handle a total number of 
about 5,000 annually, while two signal 
schools can take care of over 1,200 re- 
serve applicants. 

I cannot stress too highly the work 
we are doing with the Army in our 
common efforts toward perfecting the 
National Communications Defense. 
Joint radio procedure between Army 
and Navy is used not only for inter- 
communication in peaceful pursuits, 
but is coordinated for any action that 
might occur involving both ground 
and sea forces. The Defense Commu- 
nications Board created by the Presi- 
dent in September, 1940, has done 
much to coordinate not only Army and 
Navy efforts, but has brought about 
a finer understanding between mili- 
tary, naval and commercial services. 
A most notable accomplishment of the 
Board has been its plan for alternate 
routing of traffic to meet essential 
commercial requirements should nor- 
mal routing cease to function. The 
studies of the Defense Communica- 
tions Board extend to the questions of 
priorities and their assignment and 
physical protection of plants. 

There is a great deal I would like 
to say regarding the progress of sound 
and underwater communication but 

(Continued on page 82) 
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Or SMALL 

ELECTRONIC Designs and 
Builds Power Supplies to 
Meet Your Needs! 

A Weight 315 pounds -this 
Electronic Battery Charger is 

used in Railway Cars. (220 
A.C., 3 phase, 60 cycle.) 

For charging batteries or operating lights . . . or 
whatever it may be that requires a power supply -Elec- 
tronic engineers can design a power supply to meet every 
condition perfectly! They are expert in providing the 
desired power output within whatever space or weight 
limitations are necessary ... and Electronic can manu- 
facture any power supply unit that is needed in small as 
well as large quantities. 

Already, Electronic has solved the power supply 
problems -and is supplying the needed units -for many 
kinds of equipment essential to the U. S. Army, Navy 
and Coast Guard. Electronic's Ultra- Violet Black Light 
Equipment is required on U. S. Army and Navy planes 

Weigint 7 ounces . .. this 
Electronic Auxiliary Box oper- 
ates aircraft 4 w. Fluorescent 
Lamp. (110 A.C., 400 cycle.) 

for instrument illumination. And Electronic units are 
essential in such various applications as the Sperry 
Directional Compass -in powering aircraft instruments 
-in radio controlled equipment -in fluorescent lighting 
systems -and in signalling equipment ... to name a few! 

Electronic engineers are ready to tackle any other 
power supply problems of defense equipment ... and 
civilian equipment, too! 

ELECTRONIC LABORATORIES, [NC. 
NDIANAPOLIS, INDIANA 
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Navy 
(Continued from page 80) 

the Navy rightly protects those meth- 
ods and designs that it regards as 
being of potential help to an enemy. 
I would like to mention the splendid 
cooperation we have received from 
amateur radio operators in our weekly 
broadcasts and to these thousands of 
young people the Navy is indebted for 
many of the fine radio enthusiasts who 
are achieving success now as mem- 
bers of -our communication service. 

The Navy has never been found 
wanting at sea and its tradition of 
victory will be kept in the present 
world chaos. Thanks to the many 
thousands of men and women in radio, 
to the short wave listeners and oper- 
ators, to the producers of our equip- 
ment which is the best in the world, 
Naval Communications I am sure will 
always be ready for its full and effi- 
cient part in maintaining our demo- 
cratic institutions. 30 

Amateur Radio in 
Civilian Defense 

(Continued from page 67) 

many states this work is well under 
way and in others it is now being 
planned. 

(2) Local communication on ultra- 
high frequencies within municipalities, 
on behalf of the OCD. Here is where 
the great body of amateurs will be 
able to render invaluable service to 
their communities. The exact design 
of this phase of the OCD work is now 
being worked out and it is expected 
that manuals will eventually appear 
giving instructions on the utilization 
of amateur radio in the ARP system. 
When these plans take form it is prob- 
able that they will provide that ama- 
teurs should enroll at their local 
civilian- defense volunteer centers in 
the same fashion as ARP wardens, 
volunteer nurses and doctors and 
other specialists. They will then be 
assigned to a special radio unit under 
the command of a communications 

STILL 
no Compromise 

uarr, with 

They keep right on rolling off the 

the Radiohms" Resistors" 

lines Switches under the 

eapacitoe of Old Man Centralab. 

agle'eY has neither stopped 

The present emergency 
steady flow of deliveries h that 

]owed) the steady 
(nor nonynl 
has t impaired the priceless P 

has made the name CENTRALAS 
a synonym 

for Quality 
our laboratories by 

research in and metal- 

lurgists 

engineers, 
you that the resources of 

Centrals 
assn assure 

Centrts 

" "forever yours ". 

Centralab are 

Keep using CENTRALAB 
parts for every 

.replacement ment lob .. no w as in the past. 

CENTRALAB 
Div. of GlobeAlnion, 

Inc., Milwaukee, 
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leader who supervises all emergency 
communications, selected on the basis 
of broad administrative experience. 
Until this machinery is set up, ARRL 
is asking all interested hams to regis- 
ter their readiness with the League's 
Local Emergency Coördinators, and 
the latter are supplying liaison be- 
tween the amateur body and the local 
defense councils. 

Along the coasts, where the proba- 
bility of a need for active ARP work 
seems greatest, the organization will 
be more comprehensive and detailed 
than inland. The experience abroad 
indicates that the degree of need for 
the amateur auxiliary links will prob- 
ably be in direct proportion to the 
seriousness of the situation. 

In most cases the amateurs will sup- 
ply their own equipment; a few cen- 
ters may be equipped by the local 
authorities but this will be the excep- 
tion rather than the rule. Every city 
will need a master -control station lo- 
cated at the municipal communica- 
tions center, maintaining constant con- 
tact with outlying towns and with a 
master network tying the control cen- 
ter to police and fire headquarters, 
the Red Cross, mayor's office, hospi- 
tals, etc. 

In the larger cities there will 
probably be specialized interior net- 
works within the police and fire de- 
partments, supplementing the normal 
communication systems of these de- 
partments. Portable pack units and 
motorized mobile units will be re- 
quired for patrol, to accompany rescue 
squads, assist special police in the 
guarding of key points, accompany fire 
marshals to large fires, etc. The utili- 
ties will require special nets to keep 
them in touch with dams, reservoirs, 
cable crossings, auxiliary stations and 
other vital points. 

In line with these needs, the ARRL 
has for many months past urged radio 
amateurs to equip themselves with 
self -powered movable 21/2-meter gear 
(not transceivers!)-preferably pow- 
ered from a storage- battery rather 
than a dry- battery source, because of 
the preferential requirement of the 
military for replacement dry -cell bat- 
teries. Thousands of amateurs al- 
ready have equipment capable of op- 
eration independent of the power 
mains -not all of it 21 /z -meter gear 
but much of it readily convertible - 
and thousands of new rigs are ex- 
pected to be built in coming weeks. 

This indicates the already -high state 
of amateur preparedness. I have said 
before that the amateur is accustomed 
to dealing with emergencies; the par- 
amount lessons he has learned 
through his experience are that one 
never knows how or when they will 
strike, and that preparedness is the 
vital essential. When the OCD began 
its planning for emergency communi- 
cations, in late October, it found a 
groundwork of planning and equip- 
ment already laid. We were getting 
ready, ahead of the need. It is our 
firm purpose to be equally ready for 
whatever the future may bring. 
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...Fart THELOVE OF. 

/cao... «r us HAVE 
/...SOME GREAT SHOT 
VSENT US..." 

LORD HOWARD- BATTLE OF SPANISH ARMADA 

ODAY three quarters of the world k crying, "For the love of 

God let us have, and with great haste, more tanks, guns, 

planes, ammunition, trucks, etc." There can be no doubt in the 

hearts and minds of all Americans that these demands must and shall be 

met with all possible haste. 

Of equal importance is the reliability of this armament and the permanency 

of its associated equipment. Greater than we realize is the part radio com- 

munication is playing -vital in its necessity, absolute in its dependability. 

The foundation of all radio equipment is transformers. 

We at Kenyon take justifiable pride in knowing that whatever small part has 

been ours to contribute, then that part carries the character of our company. 

It is significant that wherever you see the Kenyon "mark of excellence", you 

will know that the men around it have seen fit to place their lives and their 

destiny on, "There can be no failure ". 

To these three -quarters of the world, we are at your service 

and, "For the love of God we will give you more shot and 

with greater speed ". THE MARK OF 
EXCELLENCE 

NCEN.YO-N TRANSFORMER CO., INC. 
840 BARRY ST., NEW YORK, U. S. A. 
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Marine Corps 
(Continued from page 56) 

degrees in electrical or communica- 
tion engineering from civilian colleges 
or universities. 

"Communication Personnel" in the 
Marine Corps has come to mean a 

high type of intelligence. It is only 
fitting that the best possible equip- 
ment should be supplied these men 
for the efficient performance of their 
duties. And it can be said without 
fear of contradiction that Marine 
Corps radio equipment is the best in 
the world. It is with regret that com- 
plete descriptions and circuit dia- 
grams cannot be included in this ar- 

tide. The portable equipment is en- 
tirely conventional and only circuits 
and components which are "tops" are 
utilized. If you can imagine a small 
portable receiver and transmitter all 
wrapped up in one metal box, with the 
receiver having sensitivity as good or 
better than a high priced "ham" re- 
ceiver, with the transmitter having a 
highly stabilized electron -coupled os- 

cillator and band- 

CL-807 CL-809 GL-1623 CL-812 CL-866A'866 

New Facilities for Making 
G -E Transmitting Tubes 

This new Vacuum Tube Building, being xuilt by 
General Electric in Schenectady, will be ccmpleted 
in February. This will double the floor space available 
for tube manulact rring. 

Fil. volts 

Fil. amps 

Amplification factor 

Max. freq. mc. at re- 
duced ratings 

6.3 

0.9 

St 

6.3 

2.5 

50 

6.3 

2.5 

20 

6.3 

4 

29 

2.5 

5 

125 100 100 100 

Max. plate volts* 750 1000 1000 1500 
1 7.000 Max. 
inverse peak 
plate volts 

0.25 amp. 
average 
plate 

current. 
1.0 amp 

peak 

$1.50 

Max. plate milliamps 100 loo loa 150 

Driving power. watts* 0.2 3.8 3.1 6.5 

Max. plate input* 

PRICE 

'nput watts Per 
)ollar 

75 100 I00 225 

$350 $2.50 $2.50 33.50 

21.4 40 40 64.3 

:Class C Teleg aphy -ICAS Rating t'Crid- Screen 

Look at This Performance! 
Next time you buy choose from G.E.'s co:nplete line 
cf transmitting tubes- priced low, unsurpassed in value. 
Measure the difference yourself. Write for your copy 
of Bulletin GEA- 3315C, General Electric Company, 
Schenectady, N. Y. 

GENERAL ELECTRIC 

switching - a n d 
small enough to 
carry on your back 
-well, that's 
about as far as the 
description can go. 
And these little 
radio sets can 
"take it" and still 
keep on putting 
out. 

Among the 
ranks of Marine operators 
are many ama- 
teurs. So that 
they may keep 
their "hand in" 
the Marine Corps 
has seen fit to 
provide two sta- 
tions, one at 
Quantico, Virginia 
(W3ELN) a n d 
one at San Diego, 
C a l i f o r n i a 
(W6FWJ). These 
stations have 
maintained many 
schedules for the 
mutual benefit of 
all Marine Corps 
personnel. 

Nowhere in any 
other service, can 
the radioman find 
such a variety of 
work, from keying 
transmitters put- 
ting out weak lit- 
tle whistles to 
those with hun- 
dreds of kilowatts 
in the antenna. 
So the Marine 
must be just a lit- 
tle better, and we 
are doing our best 
to keep him that 
way -for who 
knows, it may not 
be long before 
"The Marines 
have landed and 
have the situation 
well in hand." 

-30- 

NOTICE! Regular 

features will 

be back in the 

next issue of 
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NYA 
(Continued from page 64) 

each composed of six highly portable 
radio units for use by scouting parties 
around large fires, so that crews may 
keep in touch with each other on de- 
velopments on all 
fronts of the blaze. 
It does not require 
a great deal of 
imagination to see 
the value of such 
equipment in com- 
bating fires and 
devastation due to 
air raids in the 
large cities of 
America. 

In the same line 
NYA radio engi- 
neers have recent- 
ly developed a 
model radio trans- 
ceiver for the use 
of roof -watchers 
in air raids, de-1 
signed to make it 
possible for such 
watchers to report 
to a central fire- 
fighting unit head- 
quarters. NYA 
radio shops are 
ready to begin 
production of 
these sets on a 
large scale when 
the needs of civil- 
ian defense re- 
quires it. 

A typical NYA 
radio shop is that 
located at the 
Quoddy NYA Re- 
gional Resident' 
Center on Passa- 
maquoddy Bay in 
Maine. More than 
60 youth pass 
through the shop 
each year to jobs 
in private indus- 
try. While at the 
project, they gain 
practical experi- 
ence in all phases 
of radio construc- 
tion and repair, as 
well as off- the -job. 

Citizens of Maine 
have no hesitancy 
in praising the 
good work of the 
Quoddy radio unit. 
Its value was dem- 
onstrated most 
strongly in April, 
1940, when a 68- 
mile easterly gale 
and blizzard de- 
stroyed the elec- 
tric and telephone 
facilities in the 
northern part of 
the state. Wharves 
and shipping in the 

area suffered considerable damage. 
During this period Quoddy radio sta- 
tion W1MIl was the only link to the 
outside world. Messages were relayed 
to the amateurs down the coast, and 
to the Coast Guard Station. Messages 
were also relayed for the Eastport 
Weather Bureau, valuable informa- 
tion for sailors at sea. 

The same youth who stepped into 
the breach in this emergency situa- 
tion have made a great contribution 
to the advancement of law and order 
in the state through the construction 
of a police radio system. The state 
put up $10,000 for materials and equip- 
ment and NYA furnished the labor. 

Under the cooperative arrangement 
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GENERAL ELECTRIC PRE - TESTED RADIO TUBES 

All types for replacement and renewal. 

IMIII1111 

FREE! Valuable Technical Tube Manual 

Mail ate ear 
General Electric Company, Tube Sales Section, 
Radio and Television Department, 
Bridgeport, Conn. 

Please send me, without cost or obligation new G -E Manual 
of Radio Tube Specifications. 

Name 

Address 

GENERAL ELECTRIC 
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NYA youth did all the assembly, con- 
struction and installation work. The 
first unit in the system provided for 
two fixed transmitters, WSTR at 
Thomaston and WSWD at Wells, and 
15 mobile units operating with 10 
watts power on 39,800 kcs., installed 

in police scout cars. This made pos- 
sible car -to -car communication with- 
in an 80 -mile radius when operating 
through one of the fixed transmitters, 
or within a radius of 20 miles with 
direct car -to -car communication. The 
antenna system for the fixed trans- 

mitters includes a 205 -foot tower, 
founded on a steel plate which is kept 
in place by bolts protruding from a 
cement foundation. Several driven 
copperweld groundwires around the 
foundation are used to ground the 
steel plate. The mast is a 101 wind 

charger type and 
was delivered to 
the NYA in about 
6,000 pieces. A 
crew of seven NYA 
youth, although 
without previous 
experience in this 
type of job, as- 
sembled the mast 
without error at 
the rate of one 
running foot every 
half minute. 

Another out- 
standing NYA ra- 
dio project is a 
resident center lo- 
cated at Tonkawa, 
Oklahoma, and de- 
voted exclusively 
to radio. Here 150 
youth are work- 
ing producing ra- 
dios, inter -office 
communications 
systems, and trans- 
mitters. Numerous 
co- sponsors over 
the state, such as 
police depart- 
ments and public 
schools, are re- 
ceiving the benefit 
of their work. 

Related training 
in code work and 
academic radio 
theory is given by 
instructors paid by 
the State Board of 
Vocational Educa- 
tion. The combina- 
tion of theory and 
practical experi- 
ence fits youth for 
jobs in industry. 
Such experience, 
particularly with 
the code, will be 
of great value to 
those young men 
who are called to 
Army service since 
they will likely re- 
ceive ratings early 
in their military 
career and be as- 
signed to radio 
work for the 
Army. The result 
will be of benefit 
to the youth who 
will obtain further 
experience in their 
chosen fields and 
to the defense 
forces who will ob- 
tain pre- trained 
personnel. 

30 

C©0 
The 

Outstanding 
Amateur 
Receiver 

TEN COIL RANGES, six of which provide con - 
tinuous coverage from 490 KC to 30 MC. Four separate, independent 
ranges provide extreme bandspread on the 10, 20, 40 and 80 meter 
bands. 
WIDE RANGE CRYSTAL FILTER with selectivity adjustable in six 
steps from 200 to 7600 cycles bandwidth. 
MOVABLE COIL TUNING SYSTEM which has proved its effi- 
ciency through many years of use in the NC -100 receivers. 
PORTABLE OR AC OPERATION by merely shifting plugs at the 
back of the receiver. 

4 C©JY, UJE 
MALDEN, MASSACHUSETTS, U. S. A. 

The Tops -in- Performance Receiver 
Two high -efficiency preselector stages with high gain 
resulting in outstanding signal -to -noise ratio. 
Precision worm -drive tuning condenser with 
Extreme accuracy in calibration and in logging. 
Each coil set covers two amateur bands 
and the spectrum between. The higher 
frequency amateur band of each range, 
by a simple change -over operation may 
be "spread" to occupy 400 divisions of 
the 500 division precision dial. 
Frequency coverage available from 30 
MC to as low as 50 KC. 

A technical bulletin covering completely 
all details of these receivers will 

be mailed on request 

W 

on all ranges, 

micrometer dial. 
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INATEUR 
WiIISi, 

., N. Y., N. Y. AMATEUR ONLargest 63 Corrtlandt 
Radio Dealer DavEGA 

THE NC-200 
NATIONAL'S OUTSTANDING 

AMATEUR RECEIVER 

Check over this list of features -six continuous 
coverage ranges from 490 KC to 30 MC plus 
four separate bandspread ranges for the 10, 

20, 40 and 80 meter bands -extremely effective 
noise limiter -wide range crystal filter with 
rejection ratios as high as 10000 to 1- 
movable coil tuning unit -AC line or portable 
operation at will -and of course details like 
AVC, CW oscillator, S meter, B supply switch, 
phone jack and audio input jack. Performance? 
Signal to noise ratio is better than 30 db at ten 
meters and sensitivity is 1 microvolt for one 
watt output even on the highest frequencies, 
for instance. Come in and look it overt 

THE NATIONAL NC -45 

Low price combines with fine performance in 
the NC -45. Features include a series valve noise 
limiter with automatic threshold control, tone 
control, CW oscillator, separate RF and AF 

gain controls, and AVC. Power supplies are 
self contained except for the battery model. Net 
Price $57.50 including speaker and tubes. 

Net Price 
$159.50 
Less speaker Davega Presents 

National Company Sets 

Used In 

National Defense 

THE NATIONAL H R O 

This is the receiver that is used in the Wireless 
Room of the British Admiralty for official com- 
munications. Wherever extreme sensitivity, selec- 
tivity and reliability are required, the HRO is an 
outstanding choice. Coverage from 
MC, with bandspread ranges for the 
and 80 meter bands. Special coils 
quencies as low as 50 KC. 

1.7 to 30 
10, 20, 40 
cover fre- 

AMATEUR DIVISION 
63 CORTLANDT STREET 

NEW YORK, N. Y. 

January, 1942 87 
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NOW -A REALLY HIGH- POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises a selection 
Of books culled from leading Mc- 
Graw-Hill publications in the radio 
field. 

especially selected by radio specialists of Mc- 
Graw -Hill publications 
ID to give lnost complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio foIldamentals 

available at a special price and terms 
THESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects -give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature -books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 
5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 
I. Eastman's FUNDAMENTALS OF VACUUM 

TUBES 
2. Terman's RADIO ENGINEERING 
3. Everitt's COMMUNICATION ENGINEERING 
4. Hund's HIGH FREQUENCY MEASUREMENTS 
5. Henney's RADIO ENGINEERING HANDBOOK 
io days' examination. Easy terms. Special price under this offer less than books bought separately. Add these standard works to your library ow; pay small monthly installments. while you use the books. 

10 DAYS' FREE EXAMINATION -SEND COUPON 

McGraw -Hill Book Co., 330 W. 42n4 Street, N. Y. C. 
Send me Radio Engineering: Library. 5 vols., for 10 days' examination on pproval. In 10 days I will s d $3.00 plus fete cents postage. and .03.0Ó monthly till $24.00 paid, or return books postpaid. (We pay post- age on orders accompanied by remittance of first in- stallment.) 

Name 

Address 

City and State 

Position 

Company t ap 
... RN. 1 -42 

IROOics sen on pr.oval in Ù. S. osi Canada W.) 

AARS 
(Continued from page 42) 

teurs are assigned to radiophone nets 
usually in the 160 meter and 75 meter 
amateur phone bands. All members, 
however, must be proficient radio 
telegraphers, able to send or copy the 
International Morse Code better than 
15 words per minute. Members are 
given instructions in the use of Army 
radio procedure for both radiotele- 
graph and radiotelephone operations. 
Initial training and practice in Army 
routines also are provided for this 
growing group of radio amateurs and, 
in addition, they are becoming in- 
creasingly proficient in the operation, 
maintenance and installation of high 
frequency radio equipment. 

The relaying of messages between 
amateur stations and for the general 
public has been an important function 
of the Army Amateur Radio System 
since its organization. The training 
derived from handling these personal 
messages has been of great value in 
improving the operating proficiency 
of members, particularly their code 
speed. The big expansion of the Army 
during the past year has caused a 
large increase in these amateur radio- 
grams, especially to and from the men 
training at the various Army posts 
and stations. Army Amateur stations 
are handling the bulk of this traffic 
for the men in the service. In some 
camps, Army Amateur radio stations 
have been established, by amateurs 
who have been inducted into the serv- 
ice or by the National Guard units, to 
handle these messages. In general, 
amateurs are relaying and delivering 
this service personnel traffic at their 
own expense as a public service. 

A number of contests and tests are 
held frequently to test the efficiency 
of the AARS nets and the proficiency 
of the members. The Annual Armis- 
tice Day Message Contest was held 
on Monday, November 10, 1941. Each 
member was required to copy a mes- 
sage, originated by the Chief Signal 
Officer and transmitted by the Army 
Amateur NCS, WLM /W3USA, Wash- 
ington, D. C., and mail a copy to his 
corps area signal officer for checking. 
A "ZCB Intercommunication" Contest 
usually is held in the Fall and Spring. 
Members try for a large score. A code 
speed contest is scheduled for January 
5, 1942. It is planned to make Auto- 
matic Tape transmissions at speeds 
from 20 to 60 words per minute, in 
increments of 5 w.p.m., from WLM, 
the Army Net Control Station in 
Washington, D. C., on both the 3497.5 
and 6990 kc. special frequencies start- 
ing at ten p.m., E.S.T. All radio ama- 
teurs can participate and submit their 
copies to their respective corps area 
signal officers for scoring. 30 

The Army has issued an urgent call for 
radio operators for the Signal Corps. 
Young men between the ages of 18 and 
25, unmarried and without dependents, 
in good physical condition are urged to 
apply at once at their nearest recruiting 
station. Men with slight physical de- 
fects which do not interfere with the 
normal performance of their ditties are 
acceptable and will be used to replace 
other trained operators for more urgent 
duties. The Naval Recruiting Office is 
also in urgent need of men technically 
trained to learn the operation of new 
secret radio equipment. Age limits are 
17 to 35. Further details may be ob- 
tained by inquiring at your local Naval 
or Army Recruiting Office. Editor. 

SERVICE MEN ... SOUND MEN . 
RADIO AMATEURS! 

88 

F YOU are interested in radio -whether professionally or as 
a hobby -you'll want this 1942 edition of Sears Amateur 

Equipment and Radio Service Supply Catalog. The latest in 
"Ham" gear, supplies and equipment for service men, and public 
address equipment are illustrated and described in this catalog - 
and all backed by Sears famous Guarantee. Send for your copy 
of this catalog TODAY. 

SEARS, ROEBUCK AND CO., Chicago, Ill. 
Send me your Special Radio Equipment Catalog. 

Please write name and address plainly. 

RN717L 

Name 

Postoffice State 
Rural Route Box No 
Street Address 

J 
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NATIONAL DEFENSE 
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FLUCTUATING LINE 
VOLTAGE 
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CONSTANT OUTPUT 
VOLTAGE 

SOLA CONSTANT VOLTAGE 

TRANSFORMERS 
Radio communication in all its phases needs the protection 
of constar t voltage to- 
1- insure dependable operation under emergency conditions. 
2- protect vital equipment against damage by line surges. 

3- eliminate the necessity of constant supervision. 

The enormous demands placed on power stations by the na- 
tional defense program are already making the maintenance 
of stable line voltages an overwhelming problem. Success or 
failure of a communications system may depend upon protec- 
tion against line surges, or 2bnormal voltage levels. 

Manufa .turers of defense communication equipment can 
provide protection against these contingencies by building 
CONSTANT VOLTAGE into their products. 

Sola CONSTANT VOLTAGE TRANSFORMERS will deliver 
a perfectly stabilized output voltage, even though line voltages 
vary as much as 30 %. No moving parts. Instantaneous in ac- 
tion. Self- protecting against overload or short circuit. 

SOLA ELECTRIC COMPANY, 2525 Clybourn 
January, 1942 

Sola CV TRANSFORMERS are al- 
ready at work in the national de- 
fense programs of the - 
ARMY NAVY AIR CORPS 

COAST GUARD and C.A.A. 

Ave., Chicago, III. 
li9 
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GET READY 

FOR A REAL 

RADIO CAREER! 

Make 1942 Your Year! 

I. C. S. Radio Courses, Studied at 
Home, Prepare You for Part -time 

or Full -time Radio Jobs! 

During 1942, many thousands of men will 
achieve success and prosperity in the grow- 
ing field of radio. Will you be among 
them? You may be -if you get the sound, 
practical training that is essential to suc- 
cess in radio work. 

A few hours of your leisure time each 
day -in the comfort of your own home - 
may qualify you for big earnings in this 
rapidly expanding field. And studying an 
I. C. S. Radio Course is a thrilling adven- 
ture in practical science. 

Every one of the five I.C.S. Radio Courses 
includes Frequency Modulation and Tele- 
vision -and is designed to enable you to 
capitalize on the profit- opportunities which 
these new developments are opening to 
trained men. 

Your Choice of 5 Courses 
For those who wish to secure broad, corn - 
prehensive training, I. C. S. offers a Gen- 
eral Radio Course and a Radio Operating 
Course. The I. C. S. Practical Radio Ser- 
vicing Course enables you to begin practice 
soon after you start studying -many stu- 
dents pay for the course out of earnings 
before it is completed! (Note to Selectees: 
Radio training is a big advantage in the 
Army.) 

The Sound Technician's Course is an 
advanced course for the service technician. 
The Sound- Picture Projectionist's 
Course deals with operation, maintenance 
and repair of sound equipment, such as is 
used in talking -picture installations. 

One of these I. C. S. Radio Courses, or a 
combination, may fit you for bigger earn- 
ings than you ever dreamed possible -and 
at a cost of only a few dollars monthly! 
Mail this coupon immediately for full details. 

All I.C.S. Courses 
include FM and 
TELEVISION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8281 -W, Scranton, Penna. 
Explain fully about your course in the 

subject marked X: 
GENERAL RADIO 
RADIO OPERATING 
PRACTICAL RADIO SERVICING 
SOUND TECHNICIAN 
SOUND -PICTURE PROJECTIONIST 

Name Age_ 
Address 

City State. 
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War Dept. Radio Nets 
(Continued from page 40) 

In 1931, high speed siphon record- 
ing equipment of the latest commer- 
cial design was installed in the War 
Department Message Center to expe- 
dite the handling of the increasing 
traffic. The manual operated trans- 
mitting keys were replaced by the 
Boehm transmitting heads employing 
paper tape perforated in the Interna- 
tional Morse Code. The signals are 
now read visually from the siphon re-. 
corded tape by the radio operators who 
can transcribe these visual tape sig- 
nals at 60 words per minute as com- 
pared to the usual 25 -35 w.p.m. speed 
by the manual aural method. 

In connection with the installation 
of the high speed equipment, a remote 
receiving station also was constructed 
in the year 1931 on a six acre site 
known as Battery Cove on the out- 
skirts of Alexandria, Va. The received 
radio signals are sent over leased tele- 
phone lines to the recording equip- 
ment in the War Department Message 
Center. This location, about 10 miles 
from Washington, affords high signal 
to noise ratio conditions so essential 
for the efficient operation of high speed 
recording apparatus. This area along 
the banks of the Potomac River also 
provides space for the many direc- 
tional rhombic antennas which are 
necessary for maximum receiving ef- 
ficiency. At present, the remote re- 
ceiving station contains over 15 com- 
plete diversity receiving sets and 40 
odd high frequency receivers to cover 
the many frequency channels used t y 
station WAR. Some of these receivers 
are utilized by Army Amateur net con- 
trol station WLM -W3USA whose con- 
trol positions also are located in the 
War Department Message Center. A 
crew of trained men under Master 
Sergeant Thomas A. Hendricks "ride 
the gain" in this remote receiving sta- 
tion. 

A battery of modern high- frequency 
radio transmitters is utilized in the 
WAR Transmitting Station, Fort 
Myer, Va., to maintain communica- 
tions with the far -flung outposts of the 
Army. These sets range in power 
from 300 watts to 10,000 watts for 
working the west coast and Hawaii 24 
hours daily throughout the year. Each 
high power transmitter normally has 
its own rhombic antenna directed 
towards the distant receiving point. 

The Signal Corps is proud of the 
part it is playing in providing the most 
modern communication means for the 
Army during the present emergency. 
New equipment and methods are con- 
stantly being developed by the Signal 
Corps Laboratories at Fort Mon- 
mouth, New Jersey, in cooperation 
with the commercial communication 
organizations, to afford improved fa- 
cilities and operating techniques for 
the Army. 

11 d.. 
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A CREI Course is the Direct Course 

to a Secure Future in Radio! 

CREI Spare -time Training Can Prepare You 

Now for a Responsible, well -paid Position 

Take a long -range view of your future in radio. 
Look past the present -day defense activity into 
the years that are ahead. The substantial en- 
gineering positions of the future will belong to the 
men who trained for them now. 

Your opportunity is here today! Your own radio 
experience backed by CREI modern technical 
training can equip you with the ability and 
knowledge to acquire and hold a responsible, 
radio engineering position. The only difference 
between an 81800 "short term" job today and a 
$4000 "career" job tomorrow is your technical 
qualification as an engineer. Don't waste 
another day in making your present job pay for 
your investment in your future. 

Free Booklet 
Sent 

Write for Details 
and Free Book Now 
If you are a professional radio- 
man and want to make more 
money -let us prose to you we 
have something you need to 
qualify for the BETTER job 
opportunities that can be 
yours. To help us intelligently 
answer your inquiry- please 
state briefly your education, 
radio experience and present 
position. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. RN -1, 3224 16th ST. N. W., WASH., D. C. 

4/ etw 
THE IMPROVED FEATURES OF THIS 

BETTER PANEL LIGHT ASSEMBLY 
I. Bulb instantly replaceable from panel front. 
2. "Slip-fit" bezel of polished chrome slides out from 

front -exposing bulb. 
3. Supplied with clear white "Bulls -eye" and removable 

color disc. 
4. Different colored discs quickly inserted. 
5. Colors show only when lamp is lighted. 
6. Also supplied with colored glass . . smooth or dia- 

mond cut type. 
7. Precision engineered . . made of finest materials. 
8. Can be adapted to many various applications. 
No. 75 Type is only one of the big line of standard and 
special Dial and Jewel Pilot Light Assemblies we make. 
They are used by most leading electrical, radio, and air- 
plane manufacturers. 

Write for Our Catalog Today 

DRAKE MANUFACTURING CO. 
1713 W. HUBBARD ST. CHICAGO, U. S. A. 

RADIO NEWS 
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e 
O AUDIO-ACOUSTIC ENGINEERING AND 

'3151, 

Af! ; 

PMI-F PM6-C 
Mealy duty sneakers for service receivers 
and ittersom equipment; marine npproved. 

PN134" 

SPEECH 'MASTER 
H 1F-efficiency Speech 

Master fur intercom 
one pa. 

RCJECTO 
or leferse plan- pagin 
A. and project or sysems. 

1941 has been a year Df great responsibilities; 1942 will of._ er an even 
greater chal:enge to x11 research development and maLufacturing 
facilities. In the loud speaker and so Ind reinforcement idd Jensen's 
forward looking organization is uniquely qualified to continue and 
increase theil responsibilities. 

Many Jensen products built to the etcacting service and performance 
specifications of the a-med forces a-e now a-Tailable. Otiber products 
will shortly be in praduction and nquiry k invited from all in the 
National Defense effoft who have appliccdon for loud sp.akers and 
associated equipment Please addr such inquiries to our company 
attention of the Natioial Defense 

January, 1942 

5601 SOUTH LAR sIE AVE CHICAGO 
ende 
CABLE ADDRESS: "JERAD" CHICAGO 

TYEr 
SYSTEM 
Wioe range -wo-wa m fog 
entertainment and train . Ideal 
or sound-Da-Alm reproductions 
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MR. A. C. BURNS I 

Tenth North Radio 
d Elec. 

2355 - 10th Ave. 
North 

Seattle, Washington 

n selling N. U. tubes for 

I have been 
and find them 

most 

U. has been more 
over. 10 years 

with the 
satisfactory. 

l 
rating sales 

than helpful in cooperating 

dealer with their equipment, 

promotion and advertising programs. 
to any 

I heartily recommend 

dealer or serviceman- 

WHERE YOU FIND 
NATIONAL union 
YOU FIND BETTER 
RADIO SERVICE 

ANàT10NAt 

UNID 

i"...+OiU AL<AìTEflY 

BATTERIES 

CONDENSERS 
z,eio Sound X /tra tubes, panel 

lamps, cathode ray tubes, ex- 
citer lamps, sound equipment, 
photo electric cells, sound ac- 
cessories, dry batteries, flash 
light 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 ... prompt 
delivery. More than 60,000 com- 
pleted deals prove the success of 
this plan. Ìnvestigate now. 

Ask Your Write 
Distributor or 

reunión 
RADIO - 

57 STATE ST.,11EWARK,t1.J. 
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Infantry 
(Continued from page 33) 

in communications since the Pelopon- 
nesian War, but it is true, except, of 
course, in highly stabilized or purely 
defensive warfare. This lack of prog- 
ress was not confined to our army 
alone. It was true in all armies. The 
reason, of course, lies in the continual 
movement of all elements in the fore- 
most combat zone. Other arms may 
be at rest occasionally on the battle- 
field but the Infantry never. Even 
when temporarily at a stand still, con- 
ditions do not permit the installation 
of equipment nor even its transporta- 
tion unless of the smallest and lightest 
kind. You can hardly expect to main- 
tain communication by wire while con- 
tinually moving, especially under small 
arms fire from the enemy. 

It can actually be argued that in- 
fantry communications in the forward 
combat zone had deteriorated since 
the world War, because visual means, 
such as flags and signal lamps had 
fallen into desuetude, and had disap- 
peared from infantry training sched- 
ules and literature. This happened, 
no doubt, because of the limited use 
made of these means under the highly 
special conditions under which the 
American Army operated in France in 
1918, and because of an overoptimistic 
idea of the powers of electrical means. 
Steps are under way in the Infantry 
to revive visual signalling in routine 
training for its usefulness when all 
other means may have failed. In any 
event, until very recently the infantry 
battalion commander had to use the 
same methods for controlling his bat- 
talion as did the corresponding com- 
mander in the Battle of Marathon, but 
under enormously more difficult condi- 
tions. 

Now that condition is changing. 
Recent development in radio has al- 
tered the situation. While developing 
the modern tank, the Infantry found 
itself up against what looked like a 
stone wall in the battlefield control of 
these lumbering, noisy, deaf and blind 
rhinoceri of steel whose- collective and 
individual activity on the battlefield 
was largely confined to a blind charg- 
ing about seeking, often unsuccess- 
fully, whom it might trample on. All 
of the available methods of com- 
munication -wire, sound, visual, mes- 
sengers -were alike useless to control 
them once the attack was launched. 
The development of radio sets which 
could be installed in the tanks and 
which would enable each tank com- 
mander to communicate with those of 
other tanks and with higher and lower 
echelons was inevitable. Being inevit- 
able it came about. When, upon the 
creation of a distinct Armored Force, 
the Infantry relinquished responsibility 
for tank development, provision had 
been made for radio, both voice and 
key, in every tank. The lessons learned 
there were applicable, both in prin- 
ciple and practice, to all Infantry 

troops, and efforts to that end have 
been intensive. The present develop- 
ment program contemplates extend- 
ing radio communication down to the 
rifle platoon, and equipment now un- 
der procurement will actually accom- 
plish this. 

It goes without saying that in the 
smaller units close to or actually in 
the front line light weight and small 
bulk are paramount. In the foremost 
elements portability on the person of 
an officer or soldier also carrying other 
equipment and having multifarious 
other duties is essential. The farther 
back we go the less critical this be- 
comes. The radio equipment of the 
Infantry regiment, known as Radio 
Set SCR -131, was portable only in the 
sense that it can be moved from tine 
location to the other in a couple of 
man loads. It had to be set up on the 
ground in the new location in order 
to operate. It could not be operated 
while being carried, either in a vehi- 
cle or on the person. A correspond- 
ing set, SCR -171, had greater range, 
but was otherwise similar and had a 
wire antenna which had to be set up, 
whereas the SCR -131 had a loop an - 

"All -out production to meet today's 
pyramiding orders does not mean that 
Triplett has lost sight of the broader 

requirements of tomorrow. Instead, 
research and engineering programs 
actually have been "stepped -up to 

assure constant improvements in 

products and processes; in addition 
to needed developments in new fields. 

Today's demands are important, 
but the needs of tomorrow cannot be 

slighted -and are anticipated in never 

flagging engineering and research de- 

velopments. You have assurance that 
in the months and years to come, new 

Triplett products will serve in ex- 

panded fields, where they will merit 

values and savings for every dollar 

spent in their purchase. 

THE TRIPLETT ELECTRICAL 
INSTRUMENT CO. 

Bluffton, Ohio 

IMPROVED RA 110 
11 EX 

Direct by Mail 3Oc in U.S.A. Elsewhere 35c 
1 Yr. Sub. -$2.00 in U.S.A. Elsewhere $2.40 

RADEX, 148a CopleyAve.,Teaneck, N.J. 
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Brush crystal 
products, the re- 

sults of Brush 
Research, are accepted the world over as 

standard for all applications in which the 

highest quality is required. 
CRYSTAL 

KIP ELOD UC 7- ti 

THE SIITJSH DIEvIELOPMENT CO. 
3316 PERKINS AVENUE CLEVELAND, OHIO 
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TIME SAVER 

FOR OFFENSE! 

Talk -A -Phone 
INSTANT -ACTION 

INTERCOMMUNICATION 
Time counts today in the battle of 

production! That's why TALK -A -PHONE 
Intercommunication plays a big speed- 
up part in Defense Industry, in Amer- 
ica's land, sea, and air defense set -ups, 

in hundreds of plants and offices where 
full -speed ahead is the battle cry! 

TALK -A -PHONE is the instant- action 
communicating system that gives split - 
second personal communication with 
every division of any organization. 
Saves time, saves steps, saves money 
-gets things done fast! Gets ideas 
into action in seconds; reduces errors, 
waste; boosts efficiency; relieves busy 
switchboards; gets the smooth, quick 
coordination that produces results. 

A System for Every Need! 
WRITE FOR FULL DETAILS 

There's an easy -to- install, easy -to- operate 

TALK -A -PHONE Intercom System for every 

Defense need ... for Industry and Commerce, 

for administration duty with our Armed Forces, 

etc. Write today for complete details cover- 

ing this indispensable Time -Saver! Address 

Div. RN -19 for full prompt information. 

Name 

Address 

1217 W. VAN BUREN ST.-CHICAGO 
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tenna much easier to install. Neither 
set had voice operation. They were 
normally used to parallel the other 
signal communication net of the regi- 
ment, brigade and division, respec- 
tively, and added little, if any to 
mobility. An occasional but uncon- 
ventional use was with outlying de- 
tachments. 

'The Infantry has had a really port- 
able, short range radio set for several 
years in the SCR -195 or the so- called 
"walkie- talkie." As its nickname 
implies, this is a transmitter and re- 
ceiver combined in a pack load to be 
carried on the back of a man, and 
can be operated while in motion if 
desired. It has voice communication 
only, and uses a high frequency band. 
It has been found very useful for 
special purposes, but is not suitable 
for use in a command net due to the 
fact that it does not function satis- 
factorily in nets of more than two 
sets. 

Radio equipment now developed and 
in process of procurement will remedy 
most of the deficiencies in the above 
three sets. The Infantry regiment 
will shortly have, for its regimental 
net, a beautiful all purpose radio set 
which is designed for operation either 
from a quickly occupied position on 
the ground, like the old SCR -131 and 
171, or from a vehicle, either station- 
ary or in motion. Transmission is by 
voice or key, depending upon the 
tactical situation, the time element 
and the range required. It provides 
direct contact not only within the regi- 
ment but with practically any set in 
the higher command echelons and with 
any and all of the supporting arms, 
such as the Air Corps, Armored Force 
and Field Artillery. 

The Infantry already has in use a 
vehicular set, developed for use in 
tanks, permanently installed in a 
special, half -ton truck. It is furnished 
to antitank units for use in the warn- 
ing nets and in the command nets 
down to and including the companies. 
It works on both voice and key, with 
a range, when required, of fifty or 
sixty miles. These sets also inter- 
communicate directly with the sets 
of the Air Corps, Armored Force and 
other associated arms as well as with 
the regular command sets of the In- 
fantry. Since they function perfectly 
while on the move there is continuous 
contact and co- ordination among all 
antitank elements both while halted 
and on the march, and a speed and 
simplicity of control in the antitank 
team fairly comparable with that 
available to the quarterback of a foot- 
ball team has been achieved. Decision 
is translated into action with a 
promptness that augurs ill for enemy 
armored raiders. This is a realm of 
communications in which nothing but 
radio will do the job, and radio is 
doing it. 

When we come to the smaller units 
-reaching the rifle companies or 
heavy weapons companies of the In- 
fantry battalion and to the platoons 
of antitank units the same equipment 

DEFENSE MAKES 'EM 

MORE ESSENTIAL 
THAN EVER! 

RCP TEST INSTRUMENTS 

The boom is on in radio servicing! With 
radio so vital in American homes today, 
and fewer new radios available, the 
service business leaps ahead. Cash in 
on this defense demand -use the in- 
struments that offer most, at lowest 
cost. RCP Test Equipment means 
faster, better work - longer profits. 

RCP -803 
COMBINATION 
Tube and Set 
Tester 
Portable "service 
shop" tests all the 
latest tubes . . . 

all filassent volt- 
ages. Ilot inter - 
element short and 
leakage tests for 
individual elements. Individual section tests on 
multiple purpose tubes. Line voltage regulation 
103 to 135 volts, ureter indication. Noise test 
for tubes which otherwise test good. Complete 
ready to use with test leads. $39 -.95 Net Price 

RCP -702 
SIGNAL GENERATOR 

Latest circuit and mechanical design. Continu- 
ously variable 951CC to 100MC, direct reading. 
30% modulation at 400 cycles. Five -step cal- 
ibrated attenuator, 1 to 500,000 microvolts approx. 
No dead spots, ripple or feedback $27.95 through line. Net price 

SEND AT ONCE for free catalog No. 
125. Get the facts o n t h e complete 
RCP line of de- pendable test 
equipment. 
BUY NOW AND Il 

depel zEants SAVE! 

RADIO CITY 
PRODUCTS CO., INC. 
88 PARK PLACE NEW YORK, N.Y. 

Amazing Om "WALML0" 
STAPLE DRIVER 

for radio men, electrician% or anyone doing stapling. Makes wire and 
cable installations fwice as easy -much neater -saves half the time. 
Wires can be stapled in corners, behind pipes, into moldings- places 
never accessible with a hammer and ordinary staples. Drives staples 

walls, brick, mortar, etc. Magazine works automatically and 
holds strips of staples which come in several colors. Ask your jobber 
for demonstration and catalogue 41 -C of all WALSCO PRODUCTS 

,, a,,,ior write WALTER L. SCHOTT CO. 
5264 W. Pico Boulevard, Los Angeles, California 

RAD1OTELEY151O11 
Oldest, largest Radio-Television school in West trains yos 
for good pay Job. Complete instruction including Radio 
Construction and Service, Broadcast Operating, Sound, 
Talking Pictures. Television. Public Address. etc. Flexible 
plan to meet specific needs of those with or without lobs. 
Transportation allowed to L. A. Earn room and board 
while learning. Request Free Catalog. 

NATIONAL SCHOOLS 
Dept. RN -1 
Los Angeles 

RADIO i! IsR'S 
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THE LIGHT THAT MUST NOT FAIL 

RADIO BROADCASTING 
can be the tool of tyranny 

or the defender of democracy 
... it all depends on who uses 
it, and how. 

Under European dictatorship, 
broadcasting is a slave of the dic- 
tator ... sowing seeds of hatred 
and deception. The listener must 
take what the State chooses to 
give him -or nothing. To listen 
to a foreign broadcast is high 
treason, punishable by the con- 
centration camp, torture, and 
even death? Freedom of broad- 
casting and freedom of listening, 
alike, have been blacked out. 

Here in America, a Free Radio 
makes us strong. Uncensored, 
unchained, broadcasting shares 

in that "Freedom of Speech" 
which is written into the Ameri- 
can Bill of Rights. The news 
you hear is undistorted by prop- 
agandists. The views you hear 
are the honest views of com- 
mentators who speak without 
fear of persecution. And you 
are free to tune your radio to 
whatever you wish to hear. 

Union and strength are Amer- 
ica's rewards for this freedom. 
In 48 states, listeners to 50 mil- 
lion radio receivers believe the 
news they hear on the air. They 
know their radios can be 
trusted. And this faith is a val- 
uable thing. 

Since the beginning of the year, 
for example (up to October 11) 

the National Broadcasting Com- 
pany has winged 979 defense 
programs into American homes 
-in cooperation with the Gov- 
ernment Administration, the 
War Department, the Navy, 
the Treasury Department, Ser- 
vice Groups and Special Organ- 
izations. These broadcasts were 
received by Americans every- 
where with enthusiasm and un- 
derstanding. 

Through public service such as 
this, the National Broadcasting 
Company continues now as in 
the past to serve America as 
only a Free Radio can serve it 
...continues to affirm that here 
in America, Radio's light of 
truth must never fail us! 

NATIONAL BROADCASTING COMPANY 
A Radio Corporation. of America Service 

January, 1942 95 

www.americanradiohistory.com

www.americanradiohistory.com


With 

PREMAX ANTENNAS 

-on Land 

-on Sea 

-in the Air 

Premax Aluminum, Monel and 
Steel vertical antennas are ac- 
cepted standard for marine serv- 
ice, ship -to- shore, mobile units, 
police cars -all types of two -way 
communication essential to de- 
fense. 

Each type is fully adjustable, 
in telescoping design and meet 
the most rigid specifications. 

Premax Antennas are built in 
several standard designs, both for 
mobile and fixed locations. Cata- 
log 42 -R illustrates the standard 
styles as well as many styles of 
mountings. 

SPECIAL DESIGNS 
Premax is equipped to furnish 

monel, aluminum and steel an- 
tennas in special designs for de- 
fense purposes. Let us know your 
requirements and we will be glad 
to submit details. 

Mmax'roauc s 
Division o¡ Chisholm Ryder Co.. Inc. 

4220 Highland Ave., Niagara Falls, N. Y. 

NMENINI 
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which is good in the higher echelons 
becomes unsuitable. The sets are too 
large and heavy to be carried around 
in these smaller units, and their range 
is too great. There isn't room for 
them to operate without creating seri- 
ous interference. Something much 
lighter and handier and with less 
range, is needed up there in front. 
The same is true of parachute troops. 
They need light and handy com- 
munications equipment that can be 
in action as soon as they reach the 
ground, both for use among them -_ 

selves and to communicate with the 
air. In fact, it can be stated as a 
general principle that any radio set 
which will do the job for radio troops 
will also do very well for front line 
ground Infantry. 

Such a set has been adopted and is 
being procured for issue. It weighs 
about five pounds, receives and trans- 
mits by voice on a single crystal -con- 
trolled frequency, and has a usable 
range up to about two miles on the 
ground and several times that range 
between a ground station and the 
air. Officially designated Radio Set 
SCR -536, it is informally known as 
"The Galvin Radio." It is furnished 
for use in parachute units down to 
the platoon, and in rifle units down 
to the company. In all these units it 
deletes the distance factor in the trans- 
mission of signals and enables these 
front line unit commanders to go into 
a radio huddle before each play. The 
"fog of battle" is clearing away from 
our front line elements and some day 
it may disappear entirely. 

It must not be inferred from all this 
that radio is a perfect medium for 
military signal communications on 
the battlefield, or that other means 
are obsolete. Radio has its draw -backs 
and limitations. It is subject to jam- 
ming, interference and enemy inter- 
ception, and for that reason it would 
be foolish to use it when other means 
will do, and fatal to place exclusive 
reliance upon it. There must be more 
than one nail in the horse -shoe. Radio, 
wire systems, visual signalling and 
messengers all supplement and rein- 
force each other. Field wire for In- 
fantry is now so light that it can be 
laid with great ease and speed when- 
ever movement ceases even for a 
short time, and new sound -powered 
telephone equipment is so light and 
handy that it will be used for direct 
control of machine guns and other 
heavy weapons as soon as they are in 
their firing positions and very often 
even for communication with or within 
rifle companies. Light signal lamps 
are being developed and signal flags 
are furnished for use when nothing 
else is available. Messengers are still 
being trained to move by foot, by 
motor or by air. All these will be 
used whenever conditions call for 
them, but radio is the ace in the hole 
when speed is paramount and the time 
factor is vital. 

Our army has got it, and that horse- 
shoe is pretty secure. 

;:UtilityTester 
The first instrument of its kind ever made, 

the UTILITY TESTER reads- 

OHMS, WATTS 
VOLTS and AMPERES 

BOTH AC. AND DC., 
The UTILITY TESTER enables every 
possible measurement necessary to service 
any electrical appliance or utility. 
SPECIFICATIONS: 6 VOLTAGE RANGES: 
Between 0 to 1 and 0 to 1000 Volts AC. and DC., 
4 CURRENT RANGES: Between 0 to 1 and 0 to 
100 Amperes AC. and DC., 3 WATTAGE 
RANGES: Between 0 to 100 and 0 to 5000 Watts 
AC. and DC. (all wattage readings subject to 
power factor correction), 2 RESISTANCE 
RANGES: Between 0 to 300 and 0 to 3000 ohms. 
An exceptional feature of the Low Resistance Range 
is that 11 /2 Ohms appears on the center of the Low 
Ohms Scale and resistances as low as 1/50 of an 
ohm are easily read. 
The UTILITY TESTER comes complete with portable 
cover, self- contained battery, test leads and all necessary 
instructions. Shipping Weight 11 pounds. 
Only $12'85 

NOTHING ELSE TO BUY 

SUPERIOR INSTRUMENTS CO. 
227 Fulton St., Dept. RN1, New York, N. Y. 

SAVE VS SO% 
FACTORY -TO -YOU 
s i% rJy 

r 

PUT THIS 
CHASSIS IN YOUR 

PRESENT 
CABINET 

Tó 50 22 

TRADE -IN 

BANDS 
(ON6 

DIAL SCALES 

20 TIMES EASIER FOREIGN 

TUNING with SUPER 
BAND SPREAD RADIO! 

i 
can SPEAKER, 

TUBES, PUSH- 

BUTTON TUNING, 

MAGNA TENNA 

LOOP AERIAL... 

READY TO PLAY 

THINK of it . , 20 times easier to tune ... 10 times 
more sensitive than ordinary radios! Crystal -Clear 

High Fidelity Tone. Famous 30 -day trial plan fully 
protects you and enables y u to prove Midwest's amazing 
new 1942 Super Spread Band performance in your own 
home, without obligation. Write today. Your name on a 
1¢ postal card will do. 

Recorders - from 

Catalog, showing Radios, 
Radio - Phonos, Home 

S8AND _30 Send for big FREE 1942 

To 16 TUBES 

co 

COMPLETE 
E-Z TERMS 

MIDWEST RADIO CORPORATION 
DEPT. 11-G CINCINNATI. OHIO 
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New Radio Books for You 
SEE THESE HELPFUL MANUALS AT YOUR RADIO JOBBER OR 

1%1ost - Often - Needed 

RADIO 
DIAGRAMS 

and Servicing Information 
4 OUT OF 5 CIRCUITS YOU NEED 
In these easy -to -use complete manuals you 
have all the diagrams you really need. Over 
80% of the sets you service every day are 
included. Use these important, hint -giving, 
trouble- shooting circuits to make your service 
work easier. 

1941 
VOLUME 4 

1941 

RAMO 
DIAGRAMS . s....., I,r.,..,... 

LATEST MANUAL 
Let this newest manual 
give you most of the 1941 
circuits you need, intro- 
duce you to now radio de- 
velopments, help you to 
do better servicing. In- 
cludes schematics, align- 
ment data, service hints, 
I.F. peaks, and parts lists. 
192 pages. 81/2 x 11 inches. 
Volume 4. $200 
Net only 

1940 This manual covers all 
popular models of 43 
manufacturers for this 
important radio year. 

VOLUME 3 Data on r'.M., 3 -way 
portables, intercoms., 

recording. Service hints, alignment sug- 
gestions. Compiled by M. N. Beitman, 
radio engineer, author, teacher. $00 
417 models. 208 pages 

1939 Another condensed 
manual of most -popu- 
lar diagrams you need. 
Circuit data, hints, and 

VOLUME 2 information are time- saver s and money - 
makers for you. Begin using these "on- 
the -job" handbooks this week. Diagrams 
of 39 manufacturers. 192 pages and 
index. All manuals, 8'/2 x 11 $4ßf00 
inches. 

1926 -1938 
VOLUME I, MOST POPULAR 

The most popular manual of the series. 
Will pay for itself with time saved in a 
day. 427 diagrams of most -serviced ra- 
dios needing service every day. See this 
book at your jobber or order by coupon. 
Manual includes parts lists and align - 
ment information. 244 pages $250 
Large size 8% x 11 inches 

GENERAL ELECTRIC MANUAL 
This 64 -page complete manual of the most -pop- 
ular GE nts is something you must have. The 
entire manual of these "often -needed" important 
circuits is yours for less than the cost of a 
single diagram. Size 5% x 8 % %, SOe inches. Net Only 

Simplified Radio Servicing 
by COMPARISON Method 

NEW DEVELOPMENT 
You will be able to repair 
radios in minutes instead 
of hours. Revolutionary dif- 
f e r e n t Comparison tech- 
nique permits you to do ex- 
pert work on all radio sets. 
Most repairs can be made 
without test equipment or 

with only a volt -ohm- meter. Many sim- 
ple point- to-point, cross -reference circuit 
suggestions locate the faults instantly. 
Plan protected by copyright. 

FOR BEGINNERS AND EXPERTS 
This new, simplified servicing technique 
is presented in handy manual form 81/ x 
11 inches, 112 pages. Covers every radio 
set type -new and old models. Over 1,000 
practical service hints. 16 large, trouble- 
shooting blueprints. Charts for circuit 
tests analysis. 114 simplified tests using 
only a Sc resistor. Developed by $150 - M. N. Beitman. Net Price, only. . 

PRACTICAL RADIO MATHEMATICS 
Introduces and explains 
the use of arithmetic and 
elementary a l g e b r a in 
connection with unit s, 
color code, meter scales, 
Ohm's Law, alternating 
currents, ohmmeter test- 

wattage rating, series 
and parallel connections, 
c a p a c i t y, inductance, mixed circuits, vacuum 
tubes, curves, the decibel, 

etc., etc., a Td has numerous examples. 
Plainly written and easy to understand. 
Only useful data included. 32 25C pages. Size: 51/2x8'/2 inches.... 

PRACTICAL 
'RADIO MAINNATI[S 

SERVICE NOTES 
on 

RECORD PLAYERS 
AUTOMATIC .CHANGERS 
WIRELESS UNITS 
AND HOME RECORDERS 

Just what you need to repair quickly and 
correctly thousands of automatic record 
changers, manual units, pickups, wireless 
oscillators, recorders, and combinations. 
Hundreds of mechanical and electrical 
diagrams. Instructions for adjustments 
and repairs. The most popular units of 
all makes included. 132 large 
pages, 81 /_xllinches. Net Price .. $150 

STEWART -WARNER MANUAL 
This handy diagram manual contains 
diagrams, service notes, alignment data, 
for popular Stewart -Warner radios of all 
periods. Get this inexpensive book and 
be ready to service your next set of this important malee. Size: 5' /2x11 0C inches. 

ARVIN MANUAL 
The most -often -needed diagrams of Nob - litt- Sparks (Arvin) radios are included in this manual. Service these popular sets with confidence 
and skill, using NMI 
this low priced SEE YOUR JOBBER OR radio publication 

ORDER FOR EXAMINATION 

RADIO COURSE BOOK 

RADIO. 

SERVICING 

COURSE 

MANUAL 

AMAZING OFFER 
Here is your chance to obtain a 
complete course- manual of 22 
large lessons, with all supple- 
mentary material for only $2.50, 
full price. Here is a home -study 
training you can easily afford. 
Here is the technical radio edu- 
cation you really need. Study 
radio as experts have at almost 
110 cost. 

EVERY PHASE OF RADIO 
The lessons are practical, clear, interest- 
ing, easy to master and use. No special 
education or previous experience re- 
quired. You will enjoy learning impor- 
tant radio facts and doing real radio 
service work after the 14th lesson. The 
317 pictures, diagrams, and illustrations 
will help you understand every impor- 
tant phase of radio. Learn quickly how 
to test radio parts, trace circuits, adjust 
all sets, operate transmitters, and make 
all needed repairs. 

FOR BRUSH -UP AND REVIEW 
Learn new speed -tricks of radio fault 
finding, case histories of common trou- 
bles, servicing short -cuts, extra profit 
ideas. Many large lessons on the use of 
regular test equipment, explanation of 
signal tracing, television to the minute, 
recording dope. With this information 
you will save enough time on a single 
radio job to pay the special $2.50 price for 
the complete course of 22 money -making 
lessons. Many active servicemen used 
this reduced price radio training for 
brush -up and study of new servicing 
methods. 

NEW EDITION REPRINTED 1941 

Reprinted in 1941 with information on 
signal -tracing, television, visual align- 
ment, P.A., photo- cells, etc. All about 
AV C, how to use an oscilloscope, what is 
feedback. resonance action, and every 
other fact you must know to be $250 more expert in your work. Net. 

MOTOROLA SERVICE MANUAL 
This up -to- the -minute manual will tell You how 
to repair every MOTOROLA auto radio. In- 
cludes detail schematics, service notes, alignment 
data, and parts lists for all of the 72 models 
made to 1941. Prepared with the help of Gal- 
vin Mfg. Co. engineers. This large 8 x Il 
inch, 96 page manual is priced at $ q 50 
only 1 - 

Cyclopedia of TELEVISION FACTS 
This new television book defines and explains 
every term and part used in television transmit- 
ting and receiving equipment. The more impor- 
tant terms are described in greater detail. You 
will find the TELEVISION CYCLOPEDIA an ex- 
cellent introduction to television and a great aid 
in understanding more technical articles and 
books. Included are many photographs and 
charts to assist you. Every radio serviceman, 
amateur. and technician must have this book 
to understand television. 64 fact - 4Oe packed pages; 5' /x8'/2 inches r 

HOW TO ORDER BOOKS 
Mark in the coupon the manuals you want. 
Then, either take the coupon to your radio job- 
ber. or send the coupon to the publisher and re- 
ceive the manuals selected by prepaid parcel post. 
You must be satisfied or your money is promptly 
refunded. 

SEND COUPON 
size11 : 

5i/ C 0C SUPREME PUBLICATIONS 
by 7 328 S. Jefferson St., Chicago, III. 

I want the manuals listed below. I must be satisfied or you will 
refund my money. 

Supreme Publications 
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS 

328 South Jefferson Street Chicago, Illinois 

I am enclosing $ send postpaid. Send C.O.D. 

NAME 

ADDRESS 
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RECORD CHANGER 
"Little Nell" Model 

Plays 10 12" or 12 10" records. Only 12" by 13" 
by 41/2" high, ideal for small cabinets. Reject 
switch - offset record suspension - handles 
warped or chipped records - crystal pickup. 
Only 7 seconds to change records. For 115 volt 
60 cycle current. 

RECORD CHANGER 
1942 "Velvet Action ° Model 

Plays 10 12" or 12 10" records. 14" by 14" by 
5" high. Crystal pickup. Handles warped rec- 
ords. Will not chip or crack records. Reject 
switch -automatic or manual change -two point 
record suspension. 115 volt 60 cycle. Only 7 
seconds to change either new or old style rec- 
ords. 

$1695 

COMBINATION CABINET 

TYPE PI. 16" deep, 27" wide, 411 /2" high. 
Changer compartment located below 

95 set. Doors cover the changer when 7 
not in use. Walnut veneer. Radio 
panel 61/2" high and 151/2" wide. 

We carry a complete line of uncut cabinets in 
all styles. Table models $1.75 and up; con- 
soles $5.95 and up; Combination Consoles $15.95 
and up. 
New illustrated bargain bulletin lists many uncut 
console, table, phono, and combination cabinets, 

as well as all radio parts 

SEND FOR THIS BULLETIN TODAY! 

LAKE RADIO SALES CO. 
615 W. Randolph St. Chicago 
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Signal Corps Radio 
(Continued from page 19) 

Enlarged Signal Corps duties were 
made necessary by the expansion of 
the Air Corps, the Armored Corps and 
the Aircraft Warning Service. 

Signal Corps developments in the 
field of radio communication for mil- 
itary use have grown by leaps and 
bounds since 1901 when the first crude 
sets were operated over a ten -mile 
range between Fire Island and Fire 
Island Lightship and across the 114 - 
mile breadth of Norton Sound in 
Alaska. 

The Army in general uses many di- 
versified methods of communication 
and the employment of radio is ex- 
tensive. The Signal Corps has several 
types of long range sets which are 
carried in trucks and operated from 
buildings or tents in important head- 
quarters. There are also light sets 
carried by hand and operated in the 
open or from dugouts and trenches 
and cavalry sets carried by pack horse 
and operated either from the backs 
of animals or on the ground. There 
are special voice and key sets for tanks 
and armored cars and for airplanes. 

There is a complete net of fixed 
radio stations through whose opera- 
tion the War Department keeps in di- 
rect and rapid touch with the whole 
Army both in the United States and 
overseas. There are 146 stations in 
this Army system and each large 
headquarters is the central station for 
its own net through which the corps 
area and department commanders 
communicate with the Army posts in 
their areas. 

Of the approximately 50,000 licensed 
amateur radio operators in the United 
States, the Signal Corps has selected 
some 1,200 for their operating skill 
and reliability and has organized them 
on a volunteer basis into various 
corps area, State and regional nets in 
the Army Amateur Radio System 
(AARS). This system has given most 
valuable service in floods and other 
disasters and a number of its members 
have been cited for their splendid 
work and devotion to duty. 

Before new commercial products 
and inventions in the field of Signal 
Communication can be adapted to 
military use, considerable modification 
or even redesign is usually necessary. 
Such work is done on aircraft radio 
equipment at the Signal Corps Air- 
craft Radio Laboratory at Wright 
Field, Ohio. Development of tele- 
phone, telegraph, meteorological, ra- 
dio and all other Army signal equip- 
ment except aircraft radio is done at 
the Signal Corps Laboratories at Fort 
Monmouth, N. J. The two Signal 
Corps Research and Development Lab- 
oratories endeavor to take advantage 
of the facilities offered by commercial 
laboratories and commercial develop- 
ments in the communication field. 

The pressure on the Signal Corps 
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EQUIPMENT 
LITTELFUSE FUSES and Mountings for Radio 
and other instruments in Aircraft, Army, Navy, 
Signal Corps, and other services, are recommended 
by long experience in specialization. This means 
that Littelfuse Products are designed expressly 
for service Radio use, and not an adaptation. 
You can be secure with dependable Littelfuses. 

No. 1075 FUSE 
EXTRACTOR POST 

Dual Radio Control 

For 3 AG Fuses. Molded black bakelite -red ex- 
tractor knob. Meets Underwriters' specifications. 
Tool and finger operated types. 

HIGH VOLTAGE AIRCRAFT FUSES AND 
MOUNTINGS 

1,000, 2,500, 3,000 volts. 3" to 51 /" lengths. 
Specially designed for aircraft radio. Standard 
% to 2 -amp. Available in sizes as low as s amp. 

High Voltage Fuse Mountings 
Black bakelite base, the 
very best and most de- 
pendable mounting that 
can be made. 

For security, dependability always, use LITTEL- 
FUSES. Send for catalog. Shows scores of types 
of fuses for aircraft, tanks, marine use, radio - 
all services, every instrument. 

LITTELFUSE INC. . 

4781 RAVENSWOOD AVE. CHICAGO, ILL. 

RADIO 
TECHNICIANS 
NOW IN DEMAND. 

Whether You Are 17 or 35 
You owe it to yourself to learn why Dodge 

trained men are so successful in all branches 
of commercial and military radio. Thousands 
of radio technicians are needed in defense 
work as well as in normal business. 

A rare opportunity to make good money 
quickly is now open to the high school grad- 
uate or to anyone over 28. Help National De- 
fense by becoming a trained specialist in radio 

Training for positions paying up to $250.00 per 
month or more is rapid and thorough by the Dodge 
method which saves your time and money by elim- 
inating the non -essentials in theory and practice. 
All courses are designed to meet the needs of the 
radio industry. Special courses are available for 
Aviation, Police and Marine radio, Broadcasting 
Servicing and Radio Engineering. 

Accept this opportunity now. Prepare for the fu- 
ture in one of the most rapidly progressing new in- 
dustries of today. As!, any of our graduates about 
the Dodge Institute. The army has sent many men 
to us for advanced technical training during the 
past year. 

New classes are organized on January 5 and March 
30. Act now! Get started on a better future by 
filling out and mailing coupon for free catalog. 

GRADUATES EARNING $150 -$250 A 

MONTH -MAIL FOR FREE CATALOG 

THE DODGE TEL. AND RADIO INST. 
207 Monroe St., Valparaiso, Ind. 

Name 

Address 

City State 
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-BUY DIRECT FROM THE MANUFACTURER AND SAVE - 
The Following Well Known Names, in Addition to Thousands of Servicemen and Technicians, Are 
Listed Among Superior Instrument Purchasers. 

Johns -Manville Corp. 
Intl Business Mach. Corp. 
Burgess Battery Co. 
Bigelow -Sanford Carpet Co. 
Bethlehem Steel Corp. 
American Sugar Refining Co. 
Alpha Portland Cement Co. 
American Viscose Corp. 
Aluminum Co. of America 
A. C. Spark Plug Div. 
Aluminum Industries Co. 
E. I. du Pont De Nemours Co.. 
The Glenn L.Martin Co. 
Philip Morris & Co., Ltd. 
Parker Pen Co. 

Pacific Coast Borax Co, 
Chris -Craft Carp. 
Chrysler Corp. 
Kelvinator -Nash Corp. 
U. S. Rubber Co. 
Beech Aircraft 
International Harvester Co. 
Kraft Cheese Co. 
Republic Steel Corp. 
Standard Oil Co. 
Schlitz Brewing Co. 
Sun Shipbldg. & Drydock Co. 
Sturgeon Bay Shipbldg. & Drydock 
Youngstown Sheet & Tube 
Universal Atlas Cement Co. 
American Steel & Wire Co. 

American Radiator & Standard Sanitary Corp. 
American Manganese Steel Div. 
Evinrude Motors 
Ethyl Gasoline Corp. 
Firestone Rubber & Metal Prod. 
Gotham Silk Hosiery Co. 
General Electric Co. 
Hygrade Sylvania Corp. 
Celanese Corp. of America 
Champion Spark Plug Co. 
Crosley Corp. 
Continental Can Co. 
College Inn Food Products Co. 
Cities Service Oil Co. 
Columbia Broadcasting System 
Curtiss -Wright Corp. 

The New 

Model 1220 

POCKET 

LABORATORY 
* WEIGHS ONLY 
28 OUNCES!! * USES a 2% AC- 
CURATE 0.200 MI- 
CROAMMETER-EN - 
ABLING MEASURE- 
MENTS AT 

5000 OHMS 

PER VOLT 

SPECIFICATIONS 
* 6 D.C. Voltage Ranges: 0- 3 -10 -50 -250- 500 -5,000 volts. * 3 A.C. Voltage Ranges: 0 -I5 -150 -1500 volts. * 4 Resistance Ranges: 0 -3000 ohms, with 15 ohm center, direct reading to 0.2 ohm; 

foregoing base range multiplied by IO, by 100 and by 1,000, to read up to 3 Meg. 
with self -contained 3 V. flashlight battery. * D.C. Current Ranges: 0 -200 microamperes; 0- 2.20.200 Milliamperes, using wir- 
wountl shunts. * 3 Output Meter Ranges: Same as A.C. Voltage Ranges. * 3 Decibel Ranges: From -2 to +58 D.B., based on .006 watt in 500 ohms. 

Model 1220 comes complete with cover. self- contained 
battery, test leads and instructions. ONLY 150 
NEW CHANNEL- ANALYZER 

FOLLOWS 
THE 

SIGNAL 
FROM 

ANTENNA 
TO SPEAKER 
OF ANY SET 
The well - estab- 
lished a n d au- 
thentic SIGNAL 
T R A C I N G 

METHOD of lo- 
cating the very 
circuit in which 
there is trouble, 
and the very com- 
ponent that ca uses 
t t e trouble, is 
POSY for the first 
time available at 
a price any radio 
serviceman c a n 

afford. 

THE CHANNEL -ANALYZER WILL 
* Follow the signal from antenna to speaker through all stages of any receiver 

ever made. * Instantly track down exact cause of intermittent operation. * Measure both Automatic -Volume -Control and Automatic - Frequency- GOntroi, volt- 
ages and circuits without appreciably loading the circuit, using tuilt -in highly 
sensitive Vacuum-Tillie Voltmeter. * Cheek exact gain of every individual stage in receiver. * Track down and locate cause of distortion in R.F., I. F., and A.F. amplifier. * Check exact operating voltage of each tube. * Locate leaky condensers and all high -resistance shorts, also show opens. * Measure exact frequencies, amount of drift and comparative output of oscillators 
in superhets. * Track down exact cause of noise. 

The Superior Channel-Analyzer comes housed in shielded cabinet 
o features 

tubes, 
' n attractive [obey aluminum panel. Sunput 

with eto engineered Melded input cades. 
Bch identified its purpose. also full operating instruc- 

tions. s. Size 13" x510" x e ". Shipping weight 19 pounds. Only.. 

The New 
Model 1240 

TUBE 

TESTER 
Instantaneous 
snap switches 

reduce actual test- 
ing time to abso- 

lute minimum. 
Tests all tubes 

1 .44 to 117 vu Its. 

Sockets for all 
tubes - 

No adapters. 

SPECIFICATIONS: * Tests all tubes. 1.4 
to 117 volts. in- 
cluding 4, 5, 6, 7, 
7L, octals, loctals, 
Bantam, Jr., Pea- 
nut. single ended. 
floating filament, 
Mercury Vapor 
Rectifiers, the new 
S series, in fact 
every tu b e de- 
signed to date. * Spare socket included on front 
panel for any future tubes. * Tests by the well- establisned 
em -I ssion method for tube qual- 
ity, directly read on the GOOD 7 BAD scale of the meter. * Jewel protected neon. * Tests shorts and leakages up to 2 megoh ms in all tubes. * Tests leakages and shorts in all elements AGAINST all elements in all tubes. * Tests BOTH plates in rectifiers. * Tests individual sections such as diodes, triodes, pentodes, etc., in multi - purpose 
tubes. * Latest type voltage regulator. * Features an attractive etched aluminum panel. * Works on 90 to 125 volts 60 cycles A.C. 

Model 1240 comes complete with instructions and tabular 
data for every known type of receiving tube. Shipping as 
weight 12 pounds. Size 6" x 71/2" x 103/4 ". 
Our Net Price ° 

COMPLETE WITH PORTABLE COVER 

MODEL SIGNAL GENERATOR 
WITH FIVE 

STEPS OF 

SINE -WAVE 

AUDIO 

SPECIFICATIONS: 
I. Combination R.F. 
and A.F. Signal 
Generator, R.F. -10U 
K.C. to 90 Megacy- 
cles, A.F. - 200 to 
7500 cycles; S i n e- 
Wave, -WITH OUT- 
PUT OF OVER I 

V 0 L T. All direct 
reading, all by front 
panel switch manipu- 
lation. 
2. R.F. and A.F.out- 
put independently ob- 
tainable. alone or 
with A.F. (any fre- 
quency) modulating 
R.F. 

3. Latest design full -range attenuator used tor controlling either the pure or modu- 
lated R.F. 
4. Accuracy is within 1% on I.F. and broadcast bands: 2% on higher frequencies, 
5. Giant dial etched directly on front panel, using a new mechanically perfected 
drive for perfect vernier control. 
6. Operates on 90 to 130 V. A.C. or D.C. (any frequency). 

cables, molded carrying handle and instructions. Size 
The Model 1230 comes complete with tubes, shielded Q 1 485 
14" s 6" x 11" Shipping weight 15 pounds. Only 

SUPERIOR INSTRUMENTS CO. 227 
New Ork, N e. R 

"' 
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the popular 

CHOICE 
of Radio Engineers 

er" 
G.I. "Smooth 

M phonograph 
tors 

Model Cl Motor 

POPULARITY OK's any choice you 
make from the extensive line of Gen- 
eral Industries "Smooth Power" Pho- 

nograph Motors. Popularity based on 
recognized superiority. You are sure of 
highly- approved engineering design, 
combining simplicity, abundant and de- 
pendable smooth power -flow, long and 
trouble -free service. In all styles, and 
whether you order motors only [sup- 
plied with turntables} or factory -installed 
in G. I. recording units, record -changers 
or changer- recorders. 

G. I. leadership in developing and 
producing superior phonograph motor 
products, first established in 1902, is the 
recognized largest manufacturer in this 
field. It offers comprehensive service in 
any volume, with widely adaptable, spe- 
cially designed, precision- manufactured 
models. Meet all your requirements of 
torque, quality and price out of the one 
complete G. I. line of motors. Consult 
our engineering department about spe- 
cial applications. 

Send now for illustrated catalog and 
prices. 

Recorder -phonograph assem- 
bly. 78 and 331/2 RPM. Cuts 
records up to 10 °, plays them 
up to 12'. Dynamically balanced, self -starting 
rim -drive motor. Weighted turntable. New -style, 
efficient streamlined pickup and cutter arms. Easy 
to operate. 

New 2 -Speed 
Recorder 

Streamlined, simplified. Only Automatic 
one lever adjustment needed to Record Changer 
change from one size record to 
another, or to set for manual playing. Tangent - 
tracking crystal pickup. Varying record thickness 
or warpage does not affect operation. 

ZeGENERAL INDUSTRIES CO. 
Dept. 16 ELYRIA, OHIO 
Order Cutting and Play -Back Needles from our 
Affiliate, GENERAL PHONOGRAPH MFG. CO., 
INC., PUTNAM, CONN. 
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fór comprehensive and often intricate 
communication increases in direct ra- 
tio with the increase in the size of the 
Army and with the growth in the 
complexity of modern life. While 
Napoleon's axiom regarding the neces- 
sity of providing for the travel of an 
Army on its belly utilizes one of the 
human senses, it is nevertheless, ax- 
iomatic that the Signal Corps must 
provide the apparatus and the methods 
for the use of the other senses to build 
the nervous system of that Army. 

Signal Corps Labs. 
(Continued from page 25) 

quent large quantities of materials 
needed for these developments, it is 
necessary to have an efficient method 
of handling these supplies. This is 
adequately accomplished by the Sup- 
ply Section of the Signal Corps Labo- 
ratories. The function of this section 
is to receive all in- coming material 
and equipment, make a tally report, 
and distribute same to the proper sec- 
tion. All shipment of equipments from 
the Signal Corps Laboratories to the 
operational units of the army is also 
handled by this section. 

The Signal Corps Laboratories' 
"Shop" is composed of several subsec- 
tions, including a modern carpenter 
shop where beams, cabinets and other 
models are fabricated from wood, the 
instrument and machine shop with its 
lathes, presses, screw machines, and 
milling machines which fabricate 
models in steel, brass, copper and 
other metals, and the welding shop 
where the model, as fabricated in the 
shop, may be welded together to form 
a structurally strong unit. The paint 
shop is also maintained and operated 
for the purpose of finishing the models 
with the necessary protective coats of 
paint, enamel, etc. 

The Engineering Sections are di- 
vided into subsections of highly trained 
specialists for concerted research on 
all developments within the sphere of 
their activity. In view of the urgency 
of the situation and in accordance with 
the fixed policy of the Signal Corps 
as previously stated, only a small part 
of the actual research on development 
projects is now done by the Labora- 
tories' personnel. However, the high- 
est grade of technician is required and 
fortunately has been obtained to 
supervise and coordinate the develop- 
ments which have been made and are 
being made. In this connection it is 
not too much to say that duty at the 
Signal Corps Laboratories, even for a 
short period of time, is a liberal educa- 
tion for any engineer, physicist or 
scientist since all radio and wire devel- 
opments of industry, in fact all such 
research and development work done 
in the United States, passes in review 
at the Laboratories and all worthwhile 
developments are followed up, tested 
and checked by the Laboratories. 

The Field Radio Section concerns it- 

L ic R 
DYNAMOTORS 

Proved in Action! 
That's the story of thousands of 

Eicor Dynamotors in daily service - 
in millions of hours of heavy duty use 
for radio communications in Air- 
plane, Tank, Marine, Field, or Police 
use. It's a record that, for variety of 
application and consistent depend- 
ability, no other dynamotor in Amer- 
ica can equal. Wide range of types 
and sizes for every need from the 
smallest in size to the largest in out- 
put. Write for Bulletin D2. 

EICOR, Inc.,1016 W. Adams, Chicago, U.S.A. 

EICOR 
Dynamotors * Power Plants Converters 

SPRAYBERRY TRAINS YOU 

G 
for OOp PAYI 

STEIWY WORK! 

iDV CEMENT AN 
RADIOTELEVISION 

DON'T WAIT: START NOW: 
You Can Make Money Almost At Once 
You'll be quickly shown how to get d 

do neighborhood Radio Service jobs . for 
practice and profits. You easily learn Tele- 

vision. Tracing, Frequency Modulation, Signal Traci Mobile Ra. 
dio (Auto -Tank), Aviation Radio. Electronics. Facsimile 
Radio, Radio Set Repair and Installation Work. 
l'll Prepare You Quickly In Spare Time 

. At Home Or At Camp 
SPRAYBERRY Training does not inter- 

fere with your present Work. You will 
receive personal 

e 
coaching s all the 

ay. You'll be fitted to hold down a 
good paying job in Radio or to have a 
Radio business of your o 

You Get Professional Test Equipment 
. . . Plus Experimental Outfits 

Includes 146 RADIO PARTS (to build complete plete Radio Receiver), RADIO 
TOOLS and a TESTER- ANALYZER. MY EXPERIMENTAL OUTFITS enable you to onduct ctual experiments with your own n hands. 

NO EXPERIENCE NEEDED It makes no difference what your edu- cation has been, I fit you to become a ail RADIO TECHNICIAN. Your suc- cess my full responsibility. 
THE SPRAYBERRY 

COURSE IS SOLD UNDER 
MONEY -BACK 
AGREEMENT 

SPRAYBERRY ACADEMY OF RADIO F. L. Sprayberry, President 525 -A University Place, N. W. Washington, D. C. 
Please rush my FREE Copy Of "HOW TO MAKE MONEY IN (RADIO.' 

Name Age 

Address I 
City t. 
(Mail in envelope or paste coupon 

S 
on 
ate 

pen. 
. . 

postcard) 
lammommilm=imimm===mmoomolk 
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Icon Give You 

IMMEDIATE 
DELIVERY 

on 

Hallicrafters 
Receivers! 

Isell more amateur receivers than anyone else, because I really make 
it to your advantage to buy from me. I have the biggest stock and can give you 
the best trade -in on your present receiver. I can do this because I finance all 
terms myself and give you the best of the breaks. You can also have a ten day 
free trial, I want you to always be satisfied and know exactly what you are buying. 
Why not trade -in your out-of-date receiver now, it may be worth a liberal trade -in 
allowance from me. 
You know there must be a very good reason why we, located way down here in 
Butler, Missouri, have grown to be the WORLD'S LARGEST DISTRIBUTOR OF 
AMATEUR RECEIVERS. The best reason for our success is my personal service 
on every order received. 
Drop me a line today, tell me what you want, it will pay you to get acquainted ... remember you don't have to wait, I can make immediate shipment! 

11 you want a better receiver - 
here is your opportunity. 

"" WORLD'S LARGEST DISTRIBUTOR OF AMATEUR RECEIVERS" 
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4 STANDARD TYPES 
of Ampaerite Regulators rep ace over 400 
types o- AC -DC Ballast Tubes now in use. 

Amperites are real REGULATORS .. have 
patente 1 4utomatic Starting Resistor which 

event initial surge and saves pilot lights 
. Ask Your Jocber. 

THE 

WAY TO REPLACE 

BIILLII5T5 
WAITE FOR REPLACEMENT CHART 

AMPER.ITEC 541 BROADWAY. NEW YORK. N. Y. 

/s s' ?` 
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MOBILIZED 
RESISTANCE 

* This Clarostat armored power rheostat is 
standard equipment in most fighting 
planes. Typical of Clarostct mobilized 
resistance for National Defense. Indeed, 
that long -standing well -known Clarostat 
policy of making tough resistors, con- 
trols and resistance devices, has resulted 
in drafting Clarostat for the toughest jobs. 
Yet despite peak activity for our nation's 
safety, Clarostat continues to serve its 
countless radio friends with .. . 

Composition- Element 
Controls 

Wire -Wound Controls 
Power Rheostats 
Clarostat Strip 

Resistors 
Plug -in Tube -Type 

Resistors 

Greenohm Power 
Resistors 

Automatic Line - 
Voltage Regulators 

Ballasts 
Flexible Resistors 

Glasohms or Glass - 
insula'ed Flexible 

Resistors 
T- Pads, L -Pads, 

Voltage -Dropping Attenuators, 
Power Cords Faders, Mixers 

Etc. Etc. Etc. 

See Our Jobber .. . 
*He'll gladly show you these various Clarostat 

items. Order what you need from him. Ask 
for latest literature -or write us direct. 

CLAROSTAT MFG. CO., Inc. 
285 -7 N. 6th St., Brooklyn, N.Y. 
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self chiefly with the design of com- 
munication equipment to be carried by 
soldiers on foot, whether for the co- 
ordination of infantry movements or 
for the use of observers engaged in fire 
control for the Field Artillery. 

The Vehicular Radio Section, as the 
name indicates, is concerned with the 
development of equipment for provid- 
ing adequate communication for the 
Armored and Motorized Forces. It has 
been necessary to develop radio equip- 
ment capable of maintaining com- 
munication over great distances, to 
withstand severe shock and vibration 
while being carried in moving vehicles, 
and to operate in the presence of ter- 
rific local noise interference. 

The functions of the Radio Direction 
Finding Section are to develop equip- 
ment for use by the Signal Corps In- 
telligence Units to determine the di- 
rection and nature of enemy organiza- 
tions and to locate the direction of 
friendly airplanes in flight in order to 
aid in their navigational problems. In- 
terceptor combat squadrons often be- 
come separated in accomplishing their 
mission of defending fortified zones in 
night operations. It is the function of 
one type of direction finder to aid in 
bringing the planes back to their home 
fields without disclosing information to 
the enemy. 

The Wire Section has the assign- 
ment of developing telephone switch- 
boards, field printing apparatus, wire 
reels, and devices for carrying wire 
and cable, the setting up of standards 
for wire and multi- conductor cable, 
plugs, and fittings necessary for equip- 
ping the field operational units with 
equipment for military use. 

The activities of the Sound and 
Light Section include development of 
equipment for signalling purposes and 
also sound ranging equipment for the 
location of enemy forces. 

The Meteorological Section develops 
special equipment for the purpose of 
obtaining meteorological data for use 
by the various branches of the Army. 

The Thermionic Section concerns it- 
self chiefly with the development of 
thermionic tubes of a special type, not 
commercially obtainable, for operation 
in high frequency ranges. 

The Radio Position Finding Section, 
as the name indicates is concerned 
with the development of apparatus for 
the determining of position of enemy 
forces by means of radio. This work 
has been carried on by the Signal 
Corps and Navy Laboratories over a 
period of many years. 

So far as known, the first successful 
development of this character any- 
where in the world was consummated 
by the United States Naval Research 
Laboratory. The work of the Signal 
Corps Laboratories has been closely 
coordinated with that of the Naval 
Research Laboratory and later with 
that of industry and the National De- 
fense Research Council, so that at the 
present time the Signal Corps Labora- 
tories has an outstanding position in 
this field. 

Sbzeaotiine 
CABINET RACKS 

Give your equipment the hand- 
some appearance and rugged protec- 
tion it deserves by housing it in a 
BUD Streamline Cabinet Rack. Made 
in five convenient sizes with panel 
space from 81/4" to 35 ". 

BUD Professional Cabinet Racks, 
Receiver Cabinets, Amplifier Foun- 
datio-ls and Speaker Cases are also 
made is this modern Streamline style 
which combines attractiveness with 
sturdy construction. Your jobber 
will be pleased to assist you in mak- 
ing selections to fit your particular 
applications. 

BUD RADIO, Inc. 
CLEVELAND, OHIO 
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No one branch cf our armed fotces or 
industry or b-air. power can wir. this 
war. If ever teamwork counted_ it is 
now. Relatively, Lafayette's cootr_bu -. 
tion to National Defense is small. Yet 
in its ability to supply hard -to -get radio 
parts and equipment when and where 
needed, Lafayette's role ìs vitallysnpor- 
tant. Toward this end we are making 
every effort to se-ve to the best of our 
ability in the present emergency. 

LAFAYETTE 
RADIO 

RADIO WIRE TELEVISION, iv. NEW YORK CHICAGO ATLANTA BOSTON NEWARK BRONX 
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SERVES 
THE 

SERVICES 

IN THE AIR 
special Solar capacitors 
function down to -40 °C. or 
at 50,000 feet altitude, un- 
der severe vibration. 

ON THE SEA 
are Solar capacitors which 
have passed saltwater im- 
mersion tests, and are cor - 
rosion -proof and stabilized. 

MOBILE FORCES 
Solar capacitors of compact 
special design can take 
punishment from extremes 
of heat and cold and have 
passed exacting vibration 
tests. 

%.k u Oay= fl1 

ARTILLERY 
directed from aircraft - or 
controlled electrically from 
the ground -gains certainty 
of action from reliable elec- 
trical equipment - includ- 
ing Solar capacitors. 

Solar is proud of , . , and is 
zealously guarding . . . the 
reliability which its Capacitors 
add to radio and electrical 
control equipment for the 
Armed Service Branches of our 
Government. Solar reliability 
is built into all types of elec- 
trical condensers for indus- 
trial, radio and service appli- 
cations. 

SOLAR MFG. CORP. 
BAYONNE, N. J. 
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CAA 
(Continued from page 58) 

range plans of the Civil Aeronautics 
Administration and Schedule B will 
then be used to connect the 23 Air- 
way Traffic Control centers about the 
country. 

Transmission on the interphone is 
by the usual microphone and reception 
is through loudspeakers and head sets. 
The sender gives the call -letters of 
the station to which he wants to talk, 
and in some cases, uses a button to 
ring a bell at the destination. There 
are between six and 18 stations on a 
circuit. 

The Civil Aeronautics Administra- 
tion has long supplied round -the -world 
meteorological broadcasting system, 
using its intercontinental stations at 
New York, on the Pacific Islands and 
large stations are being built at San 
Francisco, Honolulu, New Orleans, 
and Everett. 

The New York station works five 
circuits, between New York, Montreal, 
Shediac and Newfoundland; New York 
and Bermuda; New York and Horta; 
New York and Lisbon and New York 
and Bolama, Africa. Two circuits at 
the station are for handling aero- 
nautical communications on the north- 
ern trans -Atlantic route via New- 
foundland and the British Isles and 
another for the southern route via 
Bermuda, the Azores, Portugal and re- 
turn by Africa and South America. 

-CH 

Armored Force 
(Continued from page 38) 

AROARING thundering noise 
makes the pedestrians look 

around as if there were an airplane 
swooping down over Main Street of 
a peaceful little village near Fort 
Knox, Kentucky. All of a sudden, this 
tank comes to an abrupt stop. A steel 
fishpole crazily wobbles and vibrates 
in the wind. A passer -by asked if the 
men in the tank were going fishing 
with that fishpole. He was told that 
it was the antenna for the radio set 
in the tank. 

As we mount the tank and look 
down through the top of the turret, 
we see a transmitter mounted on a 
shock -absorber device and another 
steel cabinet housing a receiver also 
protected from vibration. We see 
another unit that appears to be a 
motor or generator. It is both; Dyna- 
motor is the name given to the power 
unit supplying filament, plate, and grid 
bias voltage to the transmitter. A 
smaller dynamotor is connected to the 
receiver for its operation. What is 
the box with switches ? It is the con- 
trol box. The switches turn on and 
off the dynamotors for both the trans- 
mitter and receiver. The various units 
just mentioned above are connected 
together by means of cable. This 

a C. 4 
I'LL FINANCE YOUR TRAINING 
Mail the Coupon TODAY and I'll not only tell you about my quick, 
easy way to train for a good pay 
job in Radio, Television and Sound, 
BUT, I'll also tell you how you can get it and pay for it, in Easy monthly payments starting 60 
days after 8 weeks' training period. 

LEARN BY DOING 
On Real Equipment in Coyne Shops 
Simple, easy method of Practical 
Training. You don't need previ- 
ous experience or a lot of book 
learning. You work on real equip- ment in the Coyne Shops at 
Chicago. This 8 weeks training pre- 
pares you for a job in service and repair work -we also offer radio 
operating training. Full details of 
this training will also be sent you 
when you send coupon. 

EARN WHILE LEARNING, 
Job Help After Graduation 

We help you get part time work to help with living expen- ses and then give you employment service after graduation. 

QUICK, EASY WAY 
TO TRAIN FOR 

RADIO 
in 8 WEEKS 

H. C. LEWIS, President, 
Radio Division, Coyne Electrical School, 
500 S. Paulina St., Dept,12 -3K, Chicago, Ill. Dear Mr. Lewis: 

Please send me your Big FREE Book, and details 
of your PAY -AFTER -GRADUATION -PLAN. 
NAME 
ADDRESS 
CITY STATE 

Enables You to Get 

Profitable Hearing Aid Business 
-- Servicemen, now you can build 

your own hearing aid business. 
e first in the market with this 

compact hearing aid. It out - 
per orms 2 - tube instruments 
and has less batter drain. 
Easily built by craftsmen. Its 
small batteries give long service. 

is means you can assemble 
an excellent hearing aid at low 
cost. Never before has anyone 

formation. 

liven able to reach this profit- 
able market with all these ad- 
vantages. Write today for in- 

Complete kit, all components guaran- 750 
teed 

LIST 
Servicemen and Dealers: Write for Discounts Today! 

Mierotubes used by four governments 

B 

f 
y 

Th 

MICROTUBE LABORATORIES 
2414 W. Lawrence Ave. - Chicago, W. 

lam° N EW CATALOG 
OF SOUND AMPLIFYING SYSTEMS 
AUDIOGRAPH Sound Systems represent the 
latest in Public Address equipment -a com- 
plete line plus pre- tested accessories. 

NEW LOWER PRICES 
Outstanding quality and performance at 
prices that help you meet any competition. 

WRITE FOR YOUR FREE COPY 

AUDIOGRAPH 
THE FIRST NAME IN SOUND 
Jahn Metk ado,,,it, --1313 W. t°ndnlph Street, Chicago, U. S. A. 

Don't miss next month's 
special constructional articles. 
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cable not only means a neat- appear- 
ing installation, but keeps the wires 
well protected as they take a great 
many shocks especially going through 
woods when the tank knocks over a 
tree of ten -inch diameter. 

We see that there are portable radio 
sets in use in the Armored Force. 
These are in the ultra -high frequency 
range and are voice sets only. At the 
other extreme from portable sets, we 
see the 400 -watt transmitter with 
associated receivers installed in a 
large truck and trailer combination. 
This truck -trailer which serves the 
more stationary headquarters is nor- 
mally worked while stationary, but it 
can move out with the headquarters. 
This truck -trailer is also equipped 
with teletype machines. 

There is a very definite service and 
maintenance problem on the sets used 
in vehicles of the Armored Force. The 
ideal situation is having spare sets to 
replace broken -down sets. It is quite 
simple to remove a unit and replace 
with a new one. This also means 
that the radio is out only a short time 
as compared to perhaps a day or two 
while the particular unit was being 
repaired. 

In designing a new radio set, there 
are first set up certain definite military 
characteristics determined by experi- 
ence in the field by officers and men 
who have been handling communica- 
tions. Many factors limit the char- 
acteristics. Size of the set is quite 
critical especially in tanks. Some- 
times it means removing a machine 
gun and ammunition space to install 
a radio set in a tank. Weight is not 
so critical, but must be kept to a 
minimum. Power supply for the 
transmitter and receiver is the vehic- 
ular battery, usually twelve volts. 

In deciding what range the set must 
have, a careful study must be made 
of the units for which it is being de- 
signed. If the vehicles are normally 
on reconnaissance missions, longer 
range equipment is necessary to pro- 
vide communication at this distance. 

The antenna is a limiting factor on 
the distance range of vehicular radio. 
When in a stationary position for any 
length of time, a better antenna can 
he strung up to get more efficient use 
of the equipment. 

The frequency range is rather 
limited. We just can't ask for the 
range of 4,500 kcs. to 6,000 kcs. be- 
cause there are many other agencies 
using frequencies of this band. Many 
government agencies such as the Coast 
Guard, Ship -Harbor Telephone, Navy, 
Justice, and Immigeration and Nat- 
uralization Service, Army Airway 
stations, Agriculture and Forest Serv- 
ice, many commercial airways and 
other networks work on frequencies 
in bands used by the Army. 

So when an Army set covers a cer- 
tain band of frequencies, that does not 
necessarily mean that with the par- 
ticular set you have been operating 
that you will be able to operate on 
any frequency, or that possibly you 
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Nation -Wide Preference Proves 

Shure Engineering Leadership 

THE high standard of Shure engineer- 
ing has made a big difference in microphone 
performance for every kind of service. Today, 
Shure Engineers are especially qualified to 
help solve microphone problems in defense 
or civilian applications. 

For Communications -there is nothing like the 
Voice Unidyne Dynamic or Uniplex Crystal 
Cardioid. These uni- directional microphones 
pick up speech more distinctly -stop inter- 
ference from background noise or echoes - 
clean up voice transmission - and make 
break -in 'phone easy. The 730SH Uniplex 
(without stand) lists at $35.50. The "55V" 
Voice Unidyne, in low and high impedance, 
lists at $47.00 and $49.50. 

For lower cost communications, the modern 
708SH Stratoliner Crystal Microphone gives 
you the clear, crisp speech signals you want 
plus other Shure features -(without stand) 
at $19.50 list. 

The Military -Type Hand Microphone 
shown at left is especially designed for tough 
service in the field. Available in crystal and 
carbon types. 

In Broadcasting, Paging 
and Public Address -Shure 
Cardioid and Super -Car- 
dioid Microphones solve 
troublesome sound prob- 
lems. They stop unwant- 
ed sounds -insure better 
pick -up and reproduction. 
Over 200 Broadcast Sta- 

tions are using Shure Cardioids. Thousands 
of other Shure Microphones are doing a de- 
pendable job day -in and day -out in other 
applications. 
Write for information or send for Catalog 153B. 

SHURE 
BROTHERS 
"Microphone 
Headquarters' 

225 W. Huron St., 
Chicago, U. S. A. 

Crys/ot Microphones licensed under patents of the Brush Development Co: 

Shure 
Pat. 

2,237,298 

Voice Unidyne 
Dynamic Cardioid 

Shure 
pots. 

2,198,424 
2237,298 

Speech Uniplex 
Crystal Cardioid 

Stratoliner Crystal 
Communications 
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BLILEY 
FREQUENCY CONTROL 

(6sElik NUMBER 

FREQUENCY 
Ke: 

M AUF_ 1N U.S.A. 
ERIE, PA, 

FOR DEPENDABLE 
CRYSTAL CONTROL 

Plus performance is deliberately 
built into every Bliley Crystal 
Unit. Ask your Distributor for 
descriptive Circular A -8. 

BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING ERIE, PA. 

EASY TO LEARN CODE 
It is easy to learn or increase speed with 
an Instructograph Code Teacher. Affords 
the aicst and 

practical method yet 
begin- ner's alphabet to t 

tapes from begin - 

on all subjects. Speed ranges 5 to 
40 WPM. Always ready -no QRM. 

MACHINES FOR RENT OR SALE 
The Instructograph Code Teacher literally takes the place of an 
operator -instructor and enables 
anyone to learn and master code without further assistance. Thou- 
sands have used and endorse the 
Instructograph 
for full articul 

System. rsa d convenient payent and rental plans. 

INSTRUCTOGRAPH COMPANY 
4711 Sheridan Road, Chicago, Illinois 

Radio Calleoe of Canada, 'rte J54 Canada 
St- West, Toronto. 

RADIO INSTITUTE 
OF CALIFORNIA 
COLLEGE OF ENGINEERING 

PACIFIC STATES UNIVERSITY 
Chartered by the State of California 
as a nonprofit educational institu- 
tion. Degrees conferred. Winter 
semester convenes January 12, 1942. 
Four academic years in 32 months 
by eliminating vacations. Brochure 
upon request. 1117 Venice Blvd., 

Los Angeles, Calif. 

will have exclusive use of the band. 
In a tank, because of the motor noise 

and noise of firing, a throat micro- 
phone is often used. The operator has 
to use the throat microphone a little 
while to become accustomed to it and 
to produce best results. Frequency 
stability must be specified and the 
manufacturers' model must have 
these rigid characteristics or it will 
not be accepted. 

There is always an approximate 
range in miles given in the proposed 
military characteristics. This figure 
is the number of miles that should be 
obtained under even the most severe 
conditions. 

Under favorable conditions, two or 
three times the specified range can be 
obtained. The range while moving is 
roughly two- thirds of the distance 
range while stationary. Track static 
has been encountered in the past, but 
due to improved tracks very little is 
noticed on present tanks. 

Another of our problems is the 
vehicles which are not radio equipped. 
These vehicles cause interference with 
their ignition upon coming close to 
the radio -equipped vehicles. 

A few of the characteristics desired 
in a tank radio have been mentioned 
in the previous paragraphs. The de- 
signer of Signal Corps radio sets for 
tanks have a few problems to meet, 
but they always produce a set that 
comes through with flying colors. A 
radio set is as much a part of a tank 
today as the machine guns that are 
mounted on it. 

It is comparable to a ship without a 
rudder to have a tank without a radio. 
Although, as mentioned before, there 
may be periods of radio silence, this 
does not mean that the receiver cannot 
be turned on to monitor or guard a 
certain frequency or frequencies. 

The Armored Force is continually 
making use of new and proved im- 

o 

NATIONAL DEFENSE DEVELOPMENT 

5he Stackpole Carbon Co. has the 
necessary personnel and facilities to 
develop special ideas and designs for 
Defense work involving FIXED or 
VARIABLE RESISTORS, POWDERED 
IRON CORES or SWITCHES. Our ex- 
perience in design and production of 
various types of small units places us in 
an ideal position in this field. We invite 
inquiries. 

ST. MARYS, PENNA. U. S. A. 
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provements in vehicular radio trans- 
mitters and receivers. So if you ask 
whether we are using a certain system 
of radio or special devices with it, you 
can be assured that the Armored 
Force Board has either made a 
thorough study of it or has set up a 
project to determine what is desired 
in order to procure a model or models 
for a very thorough trial. Every day, 
the Board receives representatives or 
correspondence offering super -super 
gadgets or machines as a means of 
taking care of all communication 
problems. 

It is up to the radio operator and 
radio electrician to get the messages 
through and cleared in the shortest 
time possible and to keep the radio 
maintained and in operative condition. 
Now we look back at the engineers 
who had to produce this set to meet 
those high standards. We take off our 
hats to them for the part that they 
have done so well in making the tank 
come to life with a magic voice that 
can speak over miles while roaring 
across country to accomplish its mis- 
sion of training men or in the actual 
defense of our country. 

30 

RADIOCRAFTER CONTRACTORS -LABORATORIES 
Metal Disc Dials, Direct and Vernier Drive- Iinobs- 
Switches -Coil Forms- Panels- Insulation -Lacquers -Quan- 
tity Bulk Prices -Stock and Special Order, Catalog. 
1156 COMMONWEALTH AVE. BROOKLINE, MASS. 

Rate 15c per word. Minimum, 10 words 

CORRESPONDENCE COURSES 
AMATEUR Radio licenses, training in code and 
theory. Resident and home study courses. Hun- 
dreds of licensed students. American Radio In- 
stitute. 1123 Broadway, New York. 
USED Correspondence Courses and Educational 
Books sold or rented. Inexpensive. Money -back 
guarantee. Write for Free Catalog listing 4000 
bargains. (Courses Bought.) Lee Mountain. 
Pisgah, Alabama. 
CORRESPONDENCE courses and educational 
books, slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and bargain 
catalog free. Nelson Company, 600 Sherman. 
Dept. M -237, Chicago. 

PATENT ATTORNEYS 
PATENTS -Advice and booklet free. Highest 
references. Best results. Promptness assured. 
Watson E. Coleman. Patent Lawyer. '724 9th 
Street, Washington, D. C. 

INVENTORS -Before disclosing your invention 
to any one send for Form "Evidence of Concep- 
lion "; "Schedule of Government and Attorneys' 
Fees" and instructions. Sent free. Lancaster, 
Allwine & Rommel. 414 Bowen Building. Wash- 
ington, D. C. 

RADIO ENGINEERING 
RADIO Engineering, broadcasting, aviation and 
police radio, servicing, marine and Morse teleg- 
raphy taught thoroughly. All expenses low. Cat- 
alog free. Dodge Institute, Elm St., Valpa- 
raiso, Ind. 

RADIO INSTRUCTION 
LEARN Code -Easy Way 6 u/ inch Phonograph 
record, $1.00 -Special. Dwight Studios, 13 Dwight 
St., Jersey City, N. J. 
ANY Radio Diagram 25e. Specify manufacturer, 
model. "Radio Service Hints," booklet, 10e. 
'Beginner's Lesson," 32 pages. 10c. Supreme 

Publications, 328 South Jefferson, Chicago. 

DON'T LET YOUR OLD EQUIPMENT 
GATHER DUST! 

The Classified Column of RADIO NEWS 
. with 42,000 Readers . . . offers the 

least expensive way to make a quick sale. 
The rate is only I5c per word, prepaid. 
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NBC 
(Continued from page 73) 

H. LaGuardia, Director of Civilian De- 
fense, participated in a demonstration 
of the ingenious new RCA Alert Re- 
ceiver. Word that "enemy" planes had 
been sighted over Long Island was re- 
layed from Mitchell Field to Radio 
City. There a civilian defense official 
pressed a button that sent a robot 
signal, completely inaudible, over the 
carrier wave of Station WJZ. That 
signal tripped a relay in the Alert Re- 
ceiver whose loudspeaker was then 
ready to receive any message the de- 
fense official had to transmit. 

The robot wave may start a siren 
to warn the public. It may set a bell 
ringing on the Alert Receiver to 
awaken sleeping air wardens, or it 
may be the impulse that lights various 
colored signal lamps on the front of 
the receiver. 

In the all -out effort to defend de- 
mocracy, radio broadcasting stands as 
a great national asset. Technically, 
its great power derives from the base 
fact that American radio can carry a 
message from one source simultane- 
ously into practically every home in 
the land. Greater, however, is the 
fact that our people have faith in the 
American system of broadcasting. 
They know its impartiality in dealing 
with news and opinion, its initiative 
in presenting fine entertainment, its 
conscientious efforts to use an incom- 
parable instrument of mass communi- 
cation for the high purposes of edu- 
cation. 

Today American radio commands 
the loyalty of 100,000,000 regular lis- 
teners. 

Two things are essential to the 
maintenance of national morale by 
radio. The first is an uninterrupted 
flow of information and news to the 
American people. The second is a con- 
tinuance of entertainment, and aids 
to relaxation, to lift up the spirits of 
the people in times of stress; to help 
preserve, as far as possible, the pat- 
tern of normal life. 

Radio's part in gathering and 
spreading news, views and opinions 
needs no review here. President 
Roosevelt's recent tribute admirably 
expressed radio's achievement as a 
news agency. "Today the need is 
greater than ever that broadcasting 
should perform its function as a me- 
dium of public information," he said. 
"Factual and accurate news made 
available to all of our people is a basic 
essential of democracy. Radio has done 
its job well in this field." Radio should 
be permitted to carry on that tradition 
of accuracy and freedom. 30 

The Columbia Broadcasting System and 
the Mutual .A'ctword' are fully organiced 
to handle any emergency that may arise. 
Space does not permit a complete analysis 
of the situation. We find our great broad- 
cast nets prepared to transmit all in- 
formation of interest to the American 
public.- Editor. 
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RIDER RADIO BOOKS 
ARE DOING THEIR SHARE! 

NAV y 

COAST GUARD 

SIGNAL CORPS 

INDUSTRIAL 
TRAINING 

Frequency Modulation 
Esio ins 1131. introduces the prin- 
ciples underlying this important new 
type of radio transmission that has 
become an important factor. This 
book also goes into the maintenance 
of FM receivers. Instantly popular 
when published a year ago, its sales 
have eonsi.stem t ly mounted. 136 
pages. $1.50. 

The Meter at Work 
Elementary treatise covering theoret- 
ical as well as practical aspects of 
all kinds of "small" electric meters. 
The unusual construction of this 
book- separa titig text and ilhutra- 
tions -makes it easy for you to read 
and get the facts quickly. head 
this book to be `MIT you get the 
meters best .suited to. your needs. 
152 pages. $1.50. 

Oscillator at Work 
This book explains bow to get max- 
imum utility from your present os- 
cillator and bow to test and repair 
all hinds of oscillators. A practical 
book for the man who tues oscilla- 
tors 243 pages. $3.00. 

Ou land -on sea -in the air--communication is a vital factor 
dependent upon skilled men to design, operate and maintain 

the complicated equipment.. That is why we are proud of the 
many branches of the various services that employ Rider Radio 
Books in the training of radio technicians. 
Whether you are interested in the basic theory of radio, the ap- 
plication of that theory, the use of instruments, the maintenance 
of radios, or the possible future developments in the electronic 
field -you will find a Rider Book listed below that you should 
read today -So, check the listings below and send in your order 
RIGHT NOW! 

Automatic Frequency 
Control Systems 

From the simple type of A. 
FA!. circuit to the most com- 
plicated push -pull control cir- 
cuit You will find theta 
all clearly explained in this 
book. A rare combination of theory and practice. 143 
pages. $1.25. 

Cathode Ray Tube 
A universally used testing 
device in radio and electrical 
fields. the cathode -ray tube 
-giving accurate information 
about electrical ware ti,, ens- - 

is invaluable in radio maintenance 
operations. laboratories and eteetri- 
cai research A classic, written in 
clear, easily understood style. this 
book is now in its Slit printing. 
Vlore than 25.0011 copies have been 
sold. 330 pages. $3.011. 

Servicing by Signal 
Tracing 

A new idea :-An exposition of the 
theory of operation at all radio type 
receivers, amplifiers, television, ete., 
in terms of what happens to the 
signal. This is the most fundamen- 
tal system of analyzing defects in 
communication systems. -It has been 

embraced by thousands of profes- 
sional radio repairmen in all parts 
of the world. Written by the crea- 
tor of that system-in a style that 
is easy to understand. 3611 pages, 
$3.011. 

Vacuum -Tube Volt- 
meters 

The subject of this new book is one 
of the favorite tools of radio engi- 
mrrs and other laboratory workers. 
Vacuum -Tube voltmeters are ex- 
plained here from the theoretical as 
well as the practical angles. 17:1 

pages. $2.00. 

An- Hour- A -Day- 
With -Rider Series 

Fundamental books every radio be- 
ginner should head to provide a 
solid foundation for further study 

on Alternating Currents in Ra- 
dio Receivers 
on Resonance and Alignment 
on automatic Volume Control 
on D -C Voltage Distribution 

Each book contains 90 pages and is 
bound in Hard covers. Price arc 
each, 

* * * * * * * * 
And for the Maintenance of 
Radio Receivers in the Homes 
of America, Radio Servicemen 
Use 

RIDER MANUALS 
A well informed public is as essen- 
tial to civilian morale as a well in- 
formed military command is to the 
morale of an army. Thus the pro- 
fessional serviceman serves his coun- 
try well by quickly repairing a de- 
fective honte radio. 
To increase the spaced of locating 
troubles, all wide-awake servicemen 
use all twelve Rider Annuals. 

Abridged Rider Manuals I to 
V -?Ope pages- $12,50. 
Rider Manuals Volumes III to VI- covering sets issued each 
year between 1932 and 1035- 
$0.25 each. 
Rider Manuals, Volumes VI to 
XII -covering sets issued be- 
tween 1935 and 1941- $11.00 
each. 

New Rider Book on 
"AUTOMATIC RECORD 

CHANGERS AND 
RECORDERS" 

Complete servicing information. Ex- 
planatory text. diagrams and draw- 
ings. Approximately 700 papes . . . 

011.00. 

JOHN F. RIDER PUBLISHER, Inc. 
404 FOURTH AVENUE, NEW YORK CITY 
Export Division: Rocke- International Elec. Corp., 100 Varick St., N. Y. C. Cable: ARLAB 
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EXTRA PROFITS 
FOR SERVICEMEN WHO 
REPLACE WITH FAMOUS 

.di e 4me'iica# S 

Smaller and more dependable 
with stepped -up quality and a 
performance ability that leaves 
an endless chain of satisfied cus- 
tomers. Available in all stand- 
ard capacities and voltages. 

1* EASY REPLACEMENTS 
Readily, wires into the most in- 
accessible spots. Firmly anchored 
tinned leads take to the solder 
like a duck takes to water. Use 
them on all your replacements. 

DEPENDABLE QUALITY 
When you replace with Little 
Americans you assure customer 
satisfaction . .. improved s e t 
performance -and you can bank 
with confidence on their depend- 
ability and long service life. 

Order from your JOBBER 

AMERICAN CONDENSER CORP. 
2508 S. Michigan Ave., Chicago, III. 

Convenient Buyers 
Guide on Page 109 

Police Radio 
(Continued from page 74) 

State police radio systems usually 
consist of several stations strategi- 
cally located throughout the state and 
may be operated at a maximum power 
of 5,000 watts during the day, 1,000 
watts at night. Thirty -two states, 
now operating a state -wide radio sys- 
tem, are highly efficient communica- 
tion organizations experienced in han- 
dling police traffic and despatching 
patrol cars. 

Municipal and state police stations 
are licensed only to operate by radio 
telephone, however, radio telegraph 
plays an important role in handling 
routine police traffic. The two types 
of stations classified to operate radio 
telegraph are zone and interzone sta- 
tions. A zone station is allowed to 
communicate only with other such 
stations within a zone, and an inter- 
zone station allowed to communicate 
with other such stations and zone sta- 
tions. As a general rule a zone is clas- 
sified as a state. 

Almost every police radio station 
communicates with one or more neigh- 
boring municipal or state stations. 

During the recent army practice 
maneuvers, police radio vividly dis- 
played its value to our military forces. 
The Louisiana state police, under the 
direction of Supt. Steve Alford, took 
part in the activity in that state in 
the following manner: 

The Military Police officers assigned 
to the two armies taking part in the 
maneuvers were sent to the state po- 
lice school conducted at the Baton 
Rouge headquarters several months 
before the start of the games. Those 
passing were given state "Special 
Agent" commissions and wore state 
badges along with their military po- 
lice badges. They, of course, had full 
state trooper powers over highway 
traffic both army and civilian. A cap- 
tain, lieutenant, sergeant and sixty 

troopers were assigned to each divi- 
sion. 

The "blue" army camp used radio 
station KSPB 250 watts at troop D 
headquarters in Lake Charles, the 
Provost Marshal of the blue army us- 
ing the state headquarters for their 
office. The "Red" army camp was set 
up at Jonesboro, and as no state radio 
station is located there, a 250 -watt 
portable unit KSPI was set up in the 
state police office, with the Provost 
Marshal's office in the city hall build- 
ing. 

There were ten radio -equipped state 
police patrol cars assigned to each de- 
tail and they were operated day and 
night usually by one state trooper and 
one member of the military police. All 
highways in the maneuver area were 
posted with large signs warning civil- 
ian traffic to reduce speed to 35 miles 
per hour. It was the duty of the pa- 
trols to enforce this law and to keep 
the highways clear for both army and 
civilian traffic. 

Radio orders to the cars during the 
actual fighting ordered civilian traffic 
from certain highways due to truck 
and tank movements, then re- routed 
all civilian traffic over side roads until 
the main highways were clear. 

All convoys under way in the state 
were handled by one patrol car and 
two motorcycle officers. Orders to the 
convoy when under way was routed 
by state police radio to the patrol car 
at the head of the convoy which con- 
tained the army officer in charge of 
the convoy. Army officials noted that 
this method of handling convoy move- 
ments was far better than their 
method of sending code messages via 
their signal corps radio. 

One of the most used services of the 
state police radio system by the army 
was assisting in the handling of air- 
ways weather messages. The Army 
Air Corps had fields scattered over the 
state and out of touch with regular 
weather stations. The state stations 
gathered weather reports from Mon- 
roe, Baton Rouge, New Orleans and 

DEFENSE PRODUCTS 
METAL - PLASTIC - GLASS DIALS 

INCLUDING FLUORESCENT 
FOR INSTRUMENTS - RADIOS - CLOCKS - COMPASSES 

PR CISION TUNING UNITS 
i 

METAL CABINETS AND PANELS FOR TESTING AND 
COMMUNICATION UNITS 

INSTRUCTION AND IDENTIFICATION PLATES 
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General Electric Co. 84 -85 
P. R. Mallory & Co., Inc. 6 
Solar Mfg. Corp. 104 
Sprague Products Co. 12 
CONDENSERS, VARIABLE 
Bud Radio Inc. 
Hammarlund Mfg. Co., Inc 
Meissner Mfg. Co 
James Millen Mfg. Co., Inc 
National Co., Inc. 
CRYSTALS & HOLDERS 
Bliley Electric Co 
Bud Radio Inc. 
James Millen Mfg. Co., Inc... 
National Co.. Inc. 
RCA Mfg. Co. 
DEALERS & JOBBERS 
Allied Radio Corp. 
Burstein -Applebee Co 
Davega 
Bob Henry 
Lafayette Radio Corp 
Lake Radio Sales Co 
Radolek Co. 
Sears, Roebuck & Co. 
DISCS, NEEDLES, ETC. 
Allied Radio Corp. 77 
Duotone Co., Inc 110 
Howard Radio Co. 3rd cover 
GENERATORS, CONVERTORS & 
MOTORS 
Eicor, Inc. 100 
General Industries Co. 100 
Utah Radio Products Co. 9 
HARDWARE & MISC. PARTS 
Bud Radio Inc. 102 
Centralab . 82 
Clarostat Mfg. Co., Inc 102 
Crowe Name Plate & Mfg. Co 108 
Hammarlund Mfg. Co., Inc 78 
International Resistance Co 75 
P. R. Mallory & Co., Inc. 6 
Meissner Mfg. Co. 10 
James Millen Mfg. Co., Inc 11(1 
National Co., Inc. 86 
N. E. Radioerafters 106 
Ohmite Mfg. Co. 11 
Walter L. Schott Co. 94 
Stackpole Carbon Co. 106 
Utah Radio Products Co. 9 
HEADPHONES 
Brush Development Co. 93 
INSULATORS 
Corning Glass Works 76 
Hammarlund Mfg. Co., Inc 78 
James Millen Mfg. Co., L1c 110 
National Co.. Inc. 86 
MICROPHONES, PICKUPS & 
STANDS 
Amperite Co. 102 
Brush Development Co. 91 
Bud Radio Inc. 102 
RCA Mfg. Co. 2 -79 
Shure Bros 105 
Webster -Rauland 7 
PILOT LIGHTS & FUSES 
Bud Radio Inc. 102 
Crowe Name Plate & Mfg. Co 108 
Drake Mfg. Co. 90 

102 
78 
10 

110 
86 

106 
102 
110 

86 
2 -79 

110 
5-87 
101 
103 

98 
113 

88 
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Company Page 
Littlefuse, Inc. 98 
P. R. Mallory & Co., Inc..... 6 
RADIO INSTRUCTION 
American Television Labs. 110 
Candler System Co. 113 
Capitol Radio Eng. Inst. 90 
Commercial Radio Institute....113 
Coyne Electrical School 104 
Dodge bnstitute 98 
Indiana Technical College 113 
International Corres. 90 
Lincoln Engineering School 110 
National Radio Institute 3 
National Schools 94 
New York Y.M.C.A. Schools 113 
Pacific States University 106 
Radio & Tech. Publ. Co 111 
R.C.A. Institutes Inc. 113 
Sprayberry Academy of Radio 100 
Supreme Publications 97 
Tri -State College . .. . . 113 
RECEIVERS 
Allied Radio Corp. '77 
General Electric Co. 84 -85 
Hammarlund Mfg. Co., Inc 78 
Howard Radio Co. 3rd cover 
Lafayette Radio Corp. 103 
Meissner Mfg. Co 10 
Midget Radio Co. 110 
Midwest Radio Corp. 96 
National Co., Inc. 86 
Radolek Co. 113 
RCA Mfg. Co. 2 -79 
Sears, Roebuck & Co. 88 
RECORDING & PLAYBACK EQPT. 
Allied Radio Corp. 77 
Brush Development Co. 93 
General Electric Co. ..... ....84 -85 
The General Industries Co 100 
Howard Radio Co. 3rd cover 
John Meek Industries 104 
Radolek Co. 113 
RCA Mfg. Co. 2 -79 
Shure Bros 105 
Talk -A -Phone Mfg. Co. 94 
Webster -Rauland 7 
RELAYS 
Guardian Electric Mfg. Co. 109 
Utah Radio Products Co. 9 
Ward Leonard Electric Co. 8 
RESISTORS, FIXED & VARIABLE 
Aerovox Corp. 114 
Centralab 82 
Clarostat Mfg. Co., Inc 102 
International Resistance Co 75 
P. R. Mallory & Co., Inc. 6 
Ohmite Mfg. Co. 11 
Sprague Products Co 12 
Stackpole Carbon Co. 106 
Utah Radio Products Co. 9 
Ward Leonard Electric Co. 8 
SPEAKERS & BAFFLES 
Brush Development Co. 93 
Bud Radio Inc 102 
Jensen Radio Mfg. Co. 91 
RCA Mfg. Co. 2 -79 
Utah Radio Products Co. 9 
Webster -Rauland 7 
TEST EQUIPMENT (Meters, etc 
Aerovox Corp. 1 
Radio City Products Co., Inc 
RCA Mfg. Co. 2 
Solar Mfg. Corp. 1 
Sprague Products Co. 
Superior Instruments Co.....96 
Triplett Elec. Inst. Co. 
TRANSFORMERS & CHOKES 
Kenyon Transformer Co. 83 
Sola Electric Co. 89 
Thordarson Elec. Mfg. Co 80 
Utah Radio Products Co 9 
TRANSMITTERS & KITS 
Bud Radio Inc. 102 
General Electric Co. 84 -85 
Hammarlund Mfg. Co., Inc 78 
Kenyon Transformer Co. 83 
Meissner Mfg. Co 10 
James Millen Mfg. Co., Inc 110 
National Co., Inc. 86 
RCA Mfg. Co. 2 -79 
Thordarson Elec. Mfg. Co. 80 
TUBES (Transmitting, Industrial 
and Special Purpose) 
General Electric Co. 84 -85 
Hygrade Sylvania Corp. 13 
Hytron Corp. back cover 
NIicrotube Laboratories 104 
National Union Radio Corp 92 
RCA Mfg. Co. 2 -79 
TUBES (Receiving) 
Amperite Co. 102 
Clarostat Mfg. Co., Inc. 102 
General Electric Co 84 -85 
Hygrade Sylvania Corp. 13 
Hytron Corp. back cover 
Microtube Laboratories 104 
National Union Radio Corp 92 
RCA Mfg. Co. 2 -79 
VIBRATORS (Vibrator Power 
Supplies) 
Electronic Laboratories, Inc 81 
P. R. Mallory & Co., Inc. 6 
Meissner Mfg. Co 10 
Utah Radio Products Co. 9 

) 
14 
94 

-79 
04 
12 

-99 
92 

* Do you need a Relay that will withstand better than 
16.2 G's- Relays that weigh less than 1/2 ounce -or 
Double Pole, Double Throw Relays (Thumb -size, one - 
ounce)? 

li lg ak hT2, by GUARDIAN 
Modern as tomorrow's airplane - Relays by Guardian 
must be up -to- the -minute because they're specified on 
the planes of tomorrow as well as today's Trainers - 
Fighters- Bombers -Tanks -for Transmitters- Turrets- 
Bombing Equipment -Fire Control -or practically every 
defense job you figure. 

WITH A TWO -YEAR START - GUARDIAN 

IS READY WITH TODAY'S DEFENSE 
CONTROLS -GOVERNMENT APPROVED! 
Why lose days, weeks or months, attempting to design 
unfamiliar defense controls, when Guardian Electric 
engineers are equipped with a wealth of practical 
defense control design experience dating back over 
two years? Moreover, numerous controls in the Guard- 
ian line are fully Government Approved. 

7,146` STANDARD CONTROL PARTS 
Usually, a combination of stock 
items are assembled into your 
Sample Control Unit- Relay - 
Solenoid or Automatic Switch. 
This gives you a big head -start. 
Saves on tooling and die costs. 
*Inventory Count Jan.1, 1941 -Now More Than 70,000. 

FREE- Initial Your Letter- 
head for Catalog "N ". Write 

GUARDIAN 
1630 West Walnut Street 

Series BK -16 Relay. Built to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
li. S. Signal Corps. 

ELECTRIC 
Chicago, Illinois 

LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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MODERN PARTS for 
MODERN CIRCUITS 

THAT HAVE BEEN 

fait 
app ti // 

CATALOG UPON REQUEST 

IF YOU HAD 
THE CHANCE.. 
To study electric lighting in Thomas 
Edisoá s Laboratory, or the telephone in 
Bell's Laboratory, or wireless in Mar- 
coni's Laboratory, would you have gone 
to an ordinary school instead and studied 
under a technician? 

DR. LEE de FOREST 
"Father of Radio" 

DR. de FOREST 

U. A. SANABRIA 
Television Pioneer 

invented the radio tube. He 
is known as the "Father of 

Radio Broadcasting," and he is the man who is 
internationally recognized as having done more 
to make radio and television possible than any 
other living person. 

U. A. SANABRIA internationally 
He is 

known for 
his work in television for the last 17 years 

Both of these men are training students 
personally at the American Television 
Laboratories, Inc. for the radio and 
television industry. Only selected men 
are permitted to work under their per- 
sonal direction, and any man is given 
the privilege of taking a complete 

FREE TRAINING 
IN RADIO and TELEVISION Including . . 

ELECTRICITY, AIRLINE RADIO, SOUND MO- 
TION pictures, DRAFTING and practical expe- 
rience with modern up- to- the -minute equipment. 
It's an offer you simply can't afford to miss. 
Everyone with reasonable qualifications can take 
advantage of this FREE TRAINING! There are 
no "Strings" attached to this offer . technical 
training costs you nothing! Be first. ACT NOW! 

GET ALL THE FACTS. MAIL COUPON TODAY! 

AMERICAN TELEVISION LABORATORIES 
A National Organization 

Resident Schools- Chicago, Detroit, Hollywood 
DEPT. Tut, 433 East Erie St., Chicago, III. 
Gentlemen: I am interested in your FREE Train- 
ing Course in Television Radio Electronics. 
Without obligation send me all facts at once. 

Name Age 

Street 

City State 

JAMES MILLEN MFG.CO. I!4(-. 
150 EXCHANGE ST. MALDEN. MASS. 

110 

Lake Charles, CAA weather stations 
and broadcast them on regular sched- 
ule. All patrol cars near an airfield 
copied the message and delivered it to 
the officer in charge of the army air- 
field. 

Another service of the system was 
the locating of soldiers on duty in for- 
ests and delivering to them personal 
messages concerning sickness or death. 
When all other methods of locating 
them failed, the message was broad- 
cast and patrol cars made the rounds 
of the camps in their district locating 
the soldier and delivering the message. 

When it was necessary for the third 
army to use the Texas highways for 
the tanks in their drive on the new 
"Red" army camp at Shreveport near 
the close of the games, the state po- 
lice stations contacted the Texas high- 
way patrol station KTXA at Austin, 
Texas and made the necessary ar- 
rangements for their escorts and the 
blocking of the Texas highways to 
civilian traffic during tank and truck 
movements. 

Police radio is also proving its value 
in co- operating with Naval training 
stations. The larger of these stations 
have their police and guard work at- 
tended to by a staff of Marine Corps 
officers and men headed by a provost 
marshal. It is their duty to guard all 
entrances to the station, keep watch 
at the brig, and help in maintaining 
order throughout the grounds. 

The station intelligence consisting of 
Naval officers and men do the investi- 
gation work and keep the station rec- 
ords, etc., however the actual police 
work is handled by the Marine Corps. 

Two -way radio communication be- 
tween the provost marshal's office and 
car and the local police radio station 
has already shown its great import- 
ance in case of disorder and escapes. 
If a military prisoner should escape 
from the grounds, the local police sta- 
tion or stations can be notified in- 
stantly, who in turn can despatch 
their patrol cars to the roads surround- 
ing the Naval station. 

The foregoing illustrations show 
definitely that co- operation between 
local and state police departments and 
the militia have strengthened our Na- 
tional Defense program. The knowl- 
edge and experience gained by our 
police radio men through 13 years of 
experience in building up one of the 
largest radio communication net- 
works in the country will display it- 
self more and more as our defense 
activities increase. 

Police radio communication men 
throughout the nation are co- operating 
full -heartedly with the program by 
offering their facilities to the govern- 
ment, and assisting in every way pos- 
sible the establishment of two way 
contacts between the various govern- 
ment agencies and their own police 
departments. 

They are a small but important 
group of technical men doing their 
part in making our National Defense 
program a success. - 

LEARN TO SEND 

CODE AND RECEIVE 
Learn to send and receive code signals, like operators on 
ships at sea, commercial and amateur land stations. In- 
tercept distress signals, news flashes, bulletins and many 
other kinds of interesting radio communications. MAS- 
TER TELEPLEX teaches you to receive code exactly 
the way the world's best operators do-by sound. A spe- 
cially prepared paper tape, running through a machine. 
operates an automatic key which sends messages to you. 
at any speed you de- 
sire. There are NO 
PERFORATIONS-NO 
INK. Far superior to 
anything ever developed 

a marvel of sim- 
plicity. As you im- 
p r o v e, the machine 
sends faster. gradually 
preparing you for top - 
speed. With the new 
all Electric 1tIASTER 
TELPPI,EX you learn 
to send by sending and 
the signals y o u send 
are repeated b a e It to 
you, exactly as you sent them, thus enabling you to cor- 
rect your own errors. We furnish a complete course, 
lend you the improved All Electric MASTER TELE- 
PLEX and give you personal instruction with a MONEY 
BACK GUARANTEE. Send for our new TELEPLEX 
FOLDER R N 1 today. IT'S FREE. 

TELEPLEX CO. JERSEY 
ÑS; 

L' r 
We produce 4uaone of America's 

needles 
for 

most extensive 
lines. Ask 

eost one 

full particulars number 
is 

certainly 

to 
order" ' for 

''made to 
799Breadwatl, 

Hew York 

OUOTONE 
CO., tae' 

and PLAYBACK 
çuTTttst's f r1EEDIES 

EVERYTHING 
IN RADIO 

address systems. amateur equip- 
ment. testers. kits and fluores- 
cent lighting at lowest prices. 
Huge stocks. bought months ago 

ready for shipment the same 
day your order is received. The 
Defense Program is making big 
demands on our industry but be- 
cause of our advance buying we 
are able to fill your orders 
promptly and efficiently. 

BURSTEIN -APPLEBEE 
COMPANY 

1012 -14 MSGEE, KANSAS CITY, MO. 

NEW!1SAS TuM)ocket bes 
D EL p 

Batteries Radio! 
Beautiful Plastic Cabinets. 

Band -Dial- Magnephene. Fite 
your pocket or puree -Wt. - 
ABOUT CIGARETTE PACK- 
AGE SIZE- FIXED POWER 
CRYSTAL! Clear 

Ce 
Deb,, - 

Simple to Operate. OWNERS 
REPORT 2 -3 YEARS SERVICE - THOUSANDS SOLD! M. L. 
of III., says: RADIO WORKS 
FINE!' 

GUARANTEED TO WORK -ONE TEAR SERVICE GUARANTEE 
Sent c 

o 
mplete ready to list with instructions for use in homes. 

offices, hotels. bed, le.. NO ELECTRIC "PLUG IN" RE- 
QUIRED -EASY PAYMENT PLAN AS FOLLOWS: 
SEND ONLY 51.00 (cash, M. O., heck) and pay postman $1.55 
phis postage al d se 52.99 for postpaid delivery! 

IMITED NUMBER LEFT -GET YOUR NEW MIDGET 
NOW for real enjoyment! Ideal gift for anyone -ORDER NOW! 
MIDGET RADIO CO., Dept. HG -1 KEARNEY, NEBR. 

ELECTRICAL ENGINEERING Oep of wide electrical field. P pare yourself at Low CoeO for eeoure 
E tete. Modern Sa elisod nyone can understood 9uíokly. 

RADIO ENGINEERING áá sphotcelectricLeek.Trarm 
y to be uqr- e.eei,. men, nal ace m -tube techaioian. Experimental 
kits lurniehed Diploma es other ciew 

only 

Low AS $25 Ilrsñeavaiitni elt, for trou 
Deferred 

!school 
tnloge, tudent magasine.. (oll details. 

SEND NOW! 
LINCOLN ENGINEERING SCHOOL Boa 931 -R37, LINCOLN, Nebr. 
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Air Corps 
(Continued from page 29) 

system is to permit landings to be 
made under conditions of restricted 
visibility. 

The radio -landing system used by 
the Air Corps has to be of a more or 
less portable nature, including the 
ground facilities. Radio landings as 
developed by the Army are negotiated 
by use of the following facilities. On 
the ground, two transmitting stations 
are located along the projection of the 
center line of the longest runway emit- 
ting a tone -modulated transmission. 
The transmitters operate on two dif- 
ferent frequencies in the low fre- 
quency band (200 -400 kilocycles) with 
a power output of 50 watts. A ver- 
tical antenna 30 feet high is used at 
each station. One station is located 
two miles from the approach end of 
the runway and the other is located 
approximately 1,500 feet from the 
same end. A low -power high -fre- 
quency marker beacon transmitter op- 
erating at 75 megacycles (4 meters) 
is located at each of the above loca- 
tions; the one at 1,500 feet is referred 
to as the "inner" marker and the 
other the "outer" marker. 

The military aircraft are equipped 
with a radio compass and a marker 
beacon receiver which, when activated 
by a signal of a radio marker, flashes 
a light on the instrument board of the 
plane indicating to the pilot that he 
is directly over a marker in the same 
manner as when passing over a radio 
range marker. 

Approach is made to the field by use 
of a radio compass tuned to one of the 
stations. The course is established on 
a line between the two transmitters, 
flying back and forth as many times 
as is necessary to correct the course 
for drift on the directional gyro. 
After establishing this course and 
coming in for a final approach to the 
field, the pilot descends until he is at 
an altitude of 800 feet over the "outer" 
marker and continues his descent un- 
til he reaches an altitude of 150 feet 
over the "inner" marker near the end 
of the runway. A continuation of this 
rate of descent brings the plane into 
a landing. Considerable development 
work has been carried on to perfect 
this system in order to warrant defi- 
nite use in inclement weather and the 
absolute reliance on an instrument 
landing system. 

One of the problems consists of the 
design of a more efficient antenna for 
use on each type of airplane. It is 
reasonable to assume that an antenna 
designed for use on a pursuit ship 
would not be suitable for use on a 
bomber and vice versa. 

An aircraft transmitter antenna 
should give out waves in what is called 
a "doughnut" pattern. The maximum 
wave radiation should go out horizon- 
tally with little radiation going up 
into infinity or straight down to the 

GHIRARDPS PRACTICAL 

RADIO PHYSICS 

COURSE 
Everything you need to know for 
complete mastery of modern Radio 

Increase your knowl- 
edge and skill quickly 
at home in spare time! 
Servicing has the spotlight in 
Radio today. With National 
Defense taking more and more 
of the materials, machinery 
and men employed in radio set 
production, tremendous new 
profit opportunities await the 
informed radio technician. Cash 
in on this unprecedented serv- 
icing boom . .. increase your 
radio knowledge and efficiency 
in spare time at home! 

Get all the essential foundation knowledge that will 
enable you to master the study of Radio, television 
and FM receivers -get it quickly, easily and inex- 
pensively from this one handy 972 -page, fully 
illustrated home -training course -and make more 
money! 
No previous knowledge of higher "math" is needed. 
The author of RADIO PHYSICS COURSE makes 
everything perfectly plain- easy -to -read and easy - 
to- understand. There are 856 special Self- Review 
Questions, so that you can check every step of your 
progress. You leach yourself -in your own home in 
your own easy chair. 

Ç 
A. A. Ghirardi, author 

RADIO PHYSICS 
COURSE 

Probably the 
world's leading authority on 

radio instruction. Out of his 
broad experience as radio con- 
sultant, instructor, author and 
editor he has written a book 
from which even the beginner 
can learn at home how to be- 
come the best informed radio 
man in his community. 
SPECIAL COMBINATION OFFER brings you these two great 
books Modern Radio Servicing and Radio Troubleshooter's 
Handbook at this special money -saving price: $8.00. 
YOUR LOCAL DISTRIBUTOR should be able to supply 
you wills the RADIO PHYSICS COURSE and the 
other hooks in Ghirardi's moderes radio "library." If 
he is out of stock, use the coupon below to order direct_ 

Send for your copy of Ghirardi's 
new Capacitor & Resistor Color 
Code Wall Chart. Easy -to -read 
and it gives you all RMA cod- 
ing arrangements at a glance. 
Check the coupon to get your 
FREE copy. 

Leading Radio schools endorse, 
use and recommend Ghirardi's 
RADIO PHYSICS COURSE. The 
U. S. Army and Navy -and every- 
one knows how rigid their require- 
ments are -have adopted this 
same book for radio training. 
Examine the book for 5 days without ob- 
ligation. Satisfy yourself that RADIO 
PHYSICS COURSE gives you just what 
you need -to save time, do more work 
and increase your income. If you don't 
agree that in no other way could you 
master radio so easily, quickly and eco- 
nomically, return the book at the end 
of the examination period and get your 
money back. See your local distributor 
or clip the coupon and mail it al once. 

OTHER GHIRARDI 
Revised & Enlarged 

Radio Troubleshooter's Handbook 
G hicardrs famous on -the- 
job ser e handbook in 
brand n edition. Saves 
time, labor ì , trouble - 
shooting and repair. Com- 
pletely rr 

v 
siri, with 400 

Pages of n material 
added. 710 Pages of prac- 
tical working data to 
make the serviceman's 
work easier and more 
profi table. C om plete,$3.50 

BOOKS TO HELP YOU! 
Modern Radio Servicing 

A practical How- To -Do- 
It textbook easy to un- 
derstand. Takes you step 
by step through trouble- 
shooting. testing and re- 
pair. Trains you at home 
in spare time for profit- 
able radio servicing. By 
an expert, A.A. Ghirardi. 
who packs a lifetime of 
remarkable radio expe- 
rience into 1300 pages. 
for only S5.00. 

FREE 
COLOR 
CODE 

CHART! 
S 

RADIO & TECHNICAL PUBLISHING CO., 
45 Astor Place, New York. N. Y. Dept. RN -12 
Enclosed find payment for books I have checked (on 5 -day trial). I 
understand that if I am not fully satisfied, I may return the 
book(s) at the end of the trial period and will receive my money 
back. 

Radio Physics Course $5.00 (05.50 foreign) 
Revised Radio Troubleshooter's Handbook S3.30 ($4 foreign) 
Modern Radio Servicing 05.00 (05.50 foreign) 
The above two combined in your special offer S8 (59 foreign) 
Rush my FREE Color Code Chart Send FREE literature 

ADDRESS 

C1117 STATE 

See Your Distributor, or Mail Coupon Now 

Statement of the ownership, management. circulation, etc., required by the Acts of Congress of August 24, 
1912, and March 3, 1933, of Radio News. published monthly at Chicago, Illinois, for October 1, 1941. 
State of Illiu ris, County of Cook, ss. Before me, a notary public in and for the State and county aforesaid, 
personally ap scared A. T. Pullen, who, having been duly sworn according to law, deposes and says that he 
is the busiue's manager of _Radio News and that the following is, to the best of his knowledge and belief, 
a true stater cnt of the ownership, management (and if a daily paper, the circulation), etc., of the afore- 
said publicat. on for the date shown in the above caption, required by the Act of August 24, 1912, as amended 
by the Act o March 3. 1933, embodied in section 537, Postal Laws and Regulations, printed on the reverse 
of this form, to wit 1. That the names and addresses of the publisher, editor. managing editor, and busi- 
ness ntanagets ale: Publisher, W. B. Ziff, 608 S. Dearborn St., Chicago, Ill. ; Editor, B. G. Davis, 608 S. 
Dearborn St., Chicago, ill. ; Managing Editor, O. Read, 6o8 S. Dearborn St., Chicago, Ill. ; Bossiness 
Manager, A. T. Pullen, 6li8 S. Dearborn St., Chicago. Ill. 2. That the owner is: (If owned by a corpora- 
tion, its name :mil address must be stated and also immediately thereunder the names and addresses of 
stockholders owning or holding one per cent or more of total amount of stock. If not owned by a corpora- 
tists, the names and addresses of the individual owners must be given. If owned by a firm. company, or 
other unincorporated concern, its naine and address, as well as those of each individual member, must be 
given.) Ziff -Davis Publishing Company. 608 S. Dearborn St., Chicago, Ill. ; W. B. Ziff Co.. 608 S. Dear- 
born St., Chicago, Ill.; W. R. Rift, 603 S. Dearborn St.. Chicago, Ill. ; Amelia Ziff, 608 S. Dearborn 
St., Chicago, Ill. ; B. G. Davis. 608 S. Dearborn St., Chicago, Ill. ; Sylvia Davis, 608 S. Dearborn St., 
Chicago, Ill. t. That the known bondholders, mortgagees, and other security holders owning or holding 1 
per cent or more of total amount of bonds, mortgages, or other securities are: If there are none, no state.) 
None. 4. That the two paragraphs next above, giving the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stockholders and security holders as they appear upon the books 
of the company but also, in cases where the stockholder or security holder appears upon the bones of the 
company as trustee or in any other fiduciary relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs contain statements embracing atfiant's full 
knowledge and belief as to the circumstances and conditions under which stockholders and security holders 
who do not appear upon the books of the company as trustees, hold stock and securities in a capacity other 
than that of is bona fide owner; and this afftant has no reason to believe that any other person, association, 
or corporation has any interest direct or indirect in the said stock, bonds, or other securities than as so 
stated by him. 5. That the average number of copies of each issue of this publication sold or distributed, 
through floe mails or otherwise, to paid subscribers during the twelve months preceding the date shown above 
is (This information is required from daily publications only.) A. T. Pullen, Business 
Manager. (Signature of business manager.) 
Svvcrn to and subscribed before one this 3rd day of October. 1941. 
[Seal.] M. Gnass, Notary Public. (My commission expires February 26. 1944. ) 
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* * * * * * * * * * * * * * * * * * * * * * * 

the most spectacular, most comprehensive, 
most revealing report ever published on 

U. S. NAVAL AVIATION 
In an impressive all-oust volume, RADIO NEWS' sister magazine, FLYING AND 

POPULAR AVIATION, presents the first comprehensive analysis of our mighty Naval 

Aviation establishment. A compelling and truly inspiring record of this important 

branch of the Service, the special January U. S. Naval Aviation issue includes an 

intensely interesting account of U. S. Naval Aviation RADIO by Comm. G. B. H. Hall 

... as well as 26 other elaborately-illustrated, clearly -written articles on the history, 

organization and functions of every branch of America's Naval air arm -all by lead- 

ing Naval officers ... plus -a beautiful gravure section and 16 -page full color insert 

featuring Naval flying pictures taken by ace lensmen on special assignment for 

FLYING AND POPULAR AVIATION. Asa reference volume and an edition of spectacular 

beauty, this striking, giant issue deserves a place in your library. Get your copy of this 

limited edition at your newsdealer now. 

SPECIAL JANUARY 
U.S. NAVAL AVIATION ISSUE 

FLY /NG 
AND POPULAR AVIATION 

NOW ON SALE AT ALL NEWS- 
STANDS . - . 50e PER VOLUME! 

27 EXCLUSIVE FACT -FILLED 

PICTURE -PACKED ARTICLES: 

RADIO U. S. MARINE CORPS AVIATION 
by Cdr. G. B. H. Hall by Carl. Ralph J. Mitchell 

AVIATION AND THE U. S. NAVY COAST GUARD AVIATION 
by Secretary Frank Knox by Rear Admiral Russell R. Waesche 

STATEMENT BY ARTEMUS GATES LIGUER- THAN -AIR 
Asst. Secy. of Navy for Air by Cdr. S. E. Peck 

NAVAL OPERATIONS & AVIATION MATERIEL- PROCUREMENT -PRO- 
by Admiral Harold Stark DUCTION by Capt. W. W. Webster 

HISTORY OF NAVAL AVIATION THE NAVAL AIRCRAFT FACTORY 

by Joy Bright Hancock by Capt. E. M. Pace, Jr 

THE BUREAU OF AERONAUTICS THE.EXPERIMENTAL BACKGROUND 
by Admiral John H. Towers by Cdr. L. C. Stevens 

VPB -THE PATROL PLANE 

by Vice -Admiral John S. McCain 

VF -THE FIGHTER 

by LI. Cdr. John B. Pearson, Jr. 

VT -THE TORPEDO PLANE 

by LL Cdr. Steadman Teller 

VSB -THE SCOUT BOMBER 

by LI. Cdr. J. N. Murphy 

VOS -VSO- OBSERVATION -SCOUTING 

by Lt. Cdr. M. K. Fleming, Jr. 

VI -THE UTILITY PLANE 

by Cdr. C. T. Durgin 

THE CARRIERS 

by Vice -Admiral Wm. F. Halsey. Jr. 

TRAINING THE NAVAL AVIATOR 

by Capt. A. C. Read 

THE POWER PLANI 

by Cdr. Rico Botta 

ARMAMENT OF NAVAL AIRCRAFT 

by Cdr. W. F. Boone 

NAVAL AIRCRAFT MAINTENANCE 

by Cdr. V. H. Schaefer 

THE NAVAL AIR STATION 

by Rear Admiral Ben Moreell 

THE NAVAL FLIGHT SURGEON 

by Capt. J. R. Poppen 

AEROLOGY 

by Lt. Cdr. H. T. Orville 

PHOTOGRAPHY 

by LI. Cdr. R. S. Quackenbush. Jr. 

Nas SPECIAL GRAVURE & 

FULL COLOR INSERTA 
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THE SHORT CUT 
TO CODE SPEED! 
Don't be discouraged if you are "stuck" or 
have failed! The Candler System can teach 
you to receive and send code at high speed. 
The Candler System teaches you code the 
right way -by sound. Candler teaches you to 
coordinate mind and hand properly, to read 
code as easily as you do print. 
You can learn to handle code as smoothly as 
the best "op" on the air -and in amazingly 
short time. Code is easy to learn, the Can- 
dler way, and the cost is remarkably low. 

FREE! ? 
Send today for Can - 
dler's big book of code 
f act s -it costs you 
nothing -you owe it to 
your future to read this 
book. There's no obli- 
gation -Write today! 

C 1 
ANER ' SYSTEM 

BOtiFACiS 

-^ 
Pr,olnr¡ 

CANDLER SYSTEM CO. 
Dept. N. 1. Box 928 D , Colo. 

Complete Radio Engineering Course in 2Ya 

years. Bachelor of Science Degree. Radio 
(television, talking pictures and the vast 
electronic field) offers unusual opportunities <¡ 
for trained radio engineers. Courses also in 

Electrical, Mechanical, Chemical, 
Aeronautical Engineering; Business Admin- 
iitration and Accounting. Tuition, living 
assts low. World famous for technical 21/4 /i 
year courses. Special preparatory depart- 
ment for those who lack required high 
school work. Students from all parts of the 
world. Enter March, June, September, Jan- 
uary. 55th year. Write for catalog. 
113.2 COLLEGE AVE., ANGOLA, IND. 

TRI -STATE COLLEGE 

COMMERCIAL RADIO INSTITUTE 
A radio training center for over twenty years. 
Well equipped. Excellent faculty. Practical 
RESIDENT COURSES in Radio Telegraphy, 
Broadcast, Servicing, Industrial, Television, 
Aeronautical, Drafting. Mathematics and 
Studio Technique. Placement Bureau. Classes 
now forming for mid -year term February 9th. 
Catalog upon request. 
Dept. C, 38 West Biddle St., Baltimore, Md. 

"WM0 c É á á éERINGZMOHTI IS 

Intensive, specialized course. including strong basis 
in mathematics and electrical engineering.. ad- 
vanced Radio Theory and Design. Modern labora- 
tory. Low tuition, Self -help opportunities. Also 

onth courses Aeronautical, Chemical. Civil, ltectrical and Mechanical Engineering. Participa- 
tion 
Mrch. Junel'September, December. 

Program. Enter 

INDIANA TECHNICAL COLLEGE 
712 E. Washington Blvd., Fort Wayne, Ind. 

RADIO TECHNOLOGY 
RCA Institutes offer an Intensive course of high standard embracing all phases of Radio 
and Television. Practical training with mod- 
ern equipment at New York and Chicago 
schools. Also specialized courses In Aviation 

Communclatlons. Radio Servicing and Commercial 
Operating. For Free Catalog Write Dept. RN -42. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Varick St., New York 1154 Merchandise Mart, Chicago 

RADIO COURSES 
Start January 

RADIO OPERATING -BROADCASTING 
RADIO SERVICING -a practical course 
ItADIO AMATEUR CODE TELEVISION 
*ELECTRONICS-1 yr. day course, 2 yrs. eve. 

Day and Evening Classes. Booklet Upon Request 
New York Y. M. C. A. School 
7 W. 63rd St New York City 

January, 1942 

ground. The pattern of radiation is 
determined largely by the plane's size 
and shape, since the modern all -metal 
military ship itself acts as a part of 
the antenna. Yet it differs from a 
ground transmitting station because 
with the plane flying unattached high 
in the clouds -it has no ground con- 
nection. By using a miniature trans- 
mitting set in a scale model of a fight- 
ing plane which, in turn, is mounted 
on a pole on a tall tower constructed 
entirely of wood with the exception 
of the use of a few bolts of a non- 
ferrous metal, located a considerable 
distance away, the engineers can find 
the pattern a field of radio waves will 
take as they emanate from the model, 
which may be placed in various posi- 
tions of flight. A field strength meter 
is used in measuring the wave 
intensity. The use of this tower was 
introduced after similar tests made on 
the ground disclosed a considerable 
error percentage from calculated per- 
formance. It was found that in order 
to simulate transmission of radio sig- 
nals from a plane in flight, the model 
had to be raised off the ground. 

The problem of maintenance is a 
problem of gigantic importance re- 
quiring a considerable amount of test 
equipment and other facilities, the 
most important factor of all being 
trained personnel to maintain the op- 
erating efficiency of the Air Forces' 
radio equipment. The radio amateurs 
of the United States constitute a large 
percentage of radio operators and 
technical personnel in the Air Corps. 

These men, although experienced in 
the fundamentals of radio communi- 
cations and maintenance, are sent to 
one of the Army Air Corps Radio 
Communication Schools where they 
are indoctrined in the Air Corps tech- 
nique of operation and maintenance. 
They are taught the operation of the 
various types of radio equipment used 
on the planes along with the theory 
and operation of the radio compass 
and other aids to air navigation. The 
students upon graduation are assigned 
as aircraft radio operators or aircraft 
line maintenance radio mechanics. 

The Army Airways Communications 
System at the present time gets most 
of its personnel from graduates of 
these schools. A course of specific 
instruction for training personnel for 
duty with the Army Airways Commu- 
nications System is contemplated for 
the purpose of training graduates. 

The Air Corps is appreciative of 
the sacrifice made by the radio ama- 
teurs in relinquishing the use of cer- 
tain frequencies in the interest of Na- 
tional Defense. The lack of suitable 
frequencies in the radio spectrum 
necessitated the obtaining of frequen- 
cies between 3,650 and 3,950 kilocycles 
for use at the basic and advanced fly- 
ing schools in order to provide suit- 
able channels for communication of 
instructions and protective advice to 
students in the air, training for service 
with the Air Forces of the United 
States. 

KEEP 'EM FLYING! 

-Satle ~my at 

PUBLIC ADDRESS 

HEADQUARTERS 

RADOM' 
Sound Systems 

for Every 
Requirement 

Come to Radolek - Public Address Head- 
quarters -where you get more for your mon- 
ey in Performance, Styling, Dependability 
and Reserve Power. Radolek Deluxe PA 
Sound Systems, in 15, 30, 50 and 100 watt 
sizes, incorporate every desirable feature - 
multiple input channels, built -in input and 
mixer controls, AVC, "feedback" tone control 
circuit, output impedance selection, elec- 
tronic mixing system -all engineered for plus 
performance. Models for permanent, portable 
or mobile use. Wide choice of microphones, 
speakers and related apparatus. 

Get the Best at Lowest Cost 
Radolek's modern direct policy and volume 
sales on every amplifier design make it pos- 
sible for you to get the finest, most modern 
equipment at rock bottom prices. Thousands 
of successful Radolek PA installations are 
proof of quality, dependability and top 
performance. Send the coupon today for 
complete information! 

EVERYTHING NEW IN RADIO 

Radolek stocks every replace- 
ment part to repair any radio - 
every type of tube - every 
thing for auto radio installa- 
tions, transfer and repair. mum 

RADOLEK'S 
RADIO SERVICE GUIDE 

Contains hundreds of up- 
to- the - minute service 
items, test equipment, 
sound apparatus, etc. at 
lowest prices. Indispen- 
sable to every serviceman, 
dealer and sound engi- 
neer. Radolek gives you 
what you want when you 
need it. Send for your 
copy of this great new 
Radolek catalog today! 

Large Stocks - Fast Service 

RADOLEK CO., Dept. B-62 
601 W. Randolph St., Chicago, Ill. 

Please send information on Radolek Public 
Address Equipment - also the Big Radio 
Service Guide. 

Name 

Address 

Dealer Serviceman Sound Eng. 
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Aerovox condenser specialists ars 
doing their bit these days fcr th 

defense of Democracy at home ani 
abroad. The giant plant proudly 
displays its Deferoe Plant signs. 
And note below the new line of 
extra -heavy -du :y transmitting 
capacitors now made generally 
available. 

CONDEN 

¡can tk.e ARMED FORCES 

Hur..minc day and ni;ht a= an all -time peak 
ever. fcr an o- Jar.isation tnat has met many peck 
demands during the past two decades, Aerovox -s 

now meeting he condensar requirements of the 
armed f :rces both here and abroad, without neg- 
lecting the needs of the home radio front. 
Indeed, quite in addition to supplying those 
standard condw.sers required to keep America's 
se -s on the air, Aerovox recently _nas made available 
its transmitting capacitor types heretofore made to 
order for Goverrmerrt and ommerc_al- equipment 

builders, to ants -eu-s, experimenters, laboratory 
workers and others, for greater radio progress. 
Aerovox is prouc to do its part in safeguarding 
Democracy on all fror-ts. 

Ask Oui Jobber .. . 
ask for those condensers yo-J. need. And don't over- 

look the Aerovox transmitting capaci:or line. Cur 
jobber will Gladly co ever the data with you and ha -p 
you select those extra - heavy -d uty types. 

HEW BEDFORD, MASS., 

Sales Offices in Ml 

Principal Cities 
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In Canada 
AEROVOX CANADA LTD. 

Hamilton, y 
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I-1 ' A) hi 
Communication Receivers 

Setteh /haft VP./t/ 
ALL MODELS WITH 

TRF STAGE 

HOWARD "435 -A" 

HOWARD "490" 

The "490" PROFES ZONAL RECE VER 

The finest professional type communication receiver pos- 
sible to build. Heavy duty construction throughout. Has 
two tuned R.F. stages, calibrated bandspread, air -tuned 
I.F. transformers, variable I.F. selectivity, temperature 
compensated oscillator, split stator tuning condensers, 
carrier level meter, automatic noise limiter, variable 
audio fidelity and 8 watts of push -pull output. Provides 
super -sharp tuning or broad fidelity for superb reception 
of music. Cabinet is finished in beautiful blue -gray 
wrinkle enamel trimmed in satin silver. The " is the 
finest receiver available at any price outside of actual 
laboratory equipment. Model "490 " -complete with 
crystal filter and tubes, 

$164.5U less speaker 
10" P.M. Howard -Jensen Speaker in matching 

cabinet $12.50 

MODEL "435-A"-7 TUBES cations e and for short uwave nre 
communi- 

ons 
from all over the world. Incorporates every desirable basic feature. Tuned 

R.F. stage on all four bands, with 3 gang condenser, provides improved selectivity, 
better signal to noise and image ratios and increased sensitivity. Has elec- 
trical bandspread, BFO with pitch control and "off-on" switch, AVC, iron -core 
I.F. transformers, A.F. gain control, low loss ceramic insulation (steatite) in all 
high frequency circuits, headphone jack and built -in 61/2" Howard -Jensen Speaker. 
Has connection for battery operated Model "610" Power -Pack. Can be converted 
to a higher performance receiver for small additional cost with the Progressive 
Series Plan. Cabinet finished in gray wrinkle enamel. Price complete $36.75 with tubes and built -in speaker P V .7 

With Carrier Level Meter as shown $15.75 extra 

MODEL "436 -A " -8 TUBES All features of Model "435 -A" 
above, are included in this 

sensitive 8 tube communication receiver, PLUS an efficient automatic noise 
limiter and the famous Howard Inertia Tuning Controls. The noise lim- 
iter provides a wider range of noise -free reception. Howard Inertia Knobs 
achieve fast "fly- wheel" tuning when "looking over the band" or slow, 
smooth adjustment for weak signals. May be converted at any time to 
Model "437 -A " -9 tube receiver. Price complete with tubes and $41.75 
built -in Howard- Jensen Speaker 

MODEL "437 -A " -9 TUBES Incorporates all of the feat- 
ures of Mod " els 435 -A" and 

"436 -A ", ?LUS an additional stage of I.F. and Crystal Phasing Control to elim- 
inate unwanted signals when crystal is installed. The most modern of en- 
gineering improvements provide an exceptionally high degree of sensitivity, 
selectivity and stability. In addition to the controls used on Models "435 -A" and "436 -A ", the "437 -A" has the Crystal Phasing 
Control, Crystal In -Out Switch and R.F. Gain Control. Copper plated welded steel cabinet, tuning range (540 KC to 43 MC) 

and basic construction is identical to Models "435 -A" and "436 -A ". Model "437 -A "- Complete with tubes and built- $61.95 
in 61/2" Howard- Jensen Electrodynamic Speaker 
With crystal filter installed $69.75 With Carrier Level Meter as shown $15.75 extra 

HOWARD "437 -A" 

MODEL "445" AC -DC RECEIVER - $36.75 
The efficiency of the "445" AC -DC receiver is fully equal to that of any 
standard AC set of equal calibre. Six latest type tubes provide nine tube 
performance, complete circuit balance and a high degree of stability. 
Model "445" is identical in looks and operating characteristics to the famous 
Howard Model "435 -A," including the tuned R.F. stage and bandspread. 
Four bands tune from 43 MC to 550 KC continuously. Operates on any 
curren -105 to 240 volts. Comes complete with tubes and built -in 61/2' 
speaker. 

(Export and Pacific Coast Prices Slightly Higher) 

HOWARD RADIO COMPANY 

See Them at 

Your Distributors- 
or Write the Factory for 

Information! 

1731 -35 Belmont Ave, Chicago, Ill. 
Cable Address: HOWARDCO, U.S.A. 
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Hytron's newly acquired 
"Sunshine Plant" at New - 
buryport, Massachusetts 

Already an important part 
of the Arsenal of Democ- 
racy, Hytron anticipates 
the increasingly greater role 
which it must play in Na- 
tional Defense, by acquisi- 
tion of the splendid new 
plant shown above. 
The TRIPLED SPACE thus 
gained will enable Hytron 
to manufacture more and 
more tubes to supply the 
Government's rapidly 
mounting demands, also 
those of our own customers. 
Armed Forces to Amateurs 
. . . Hytron now can take 
care of ALL! 

IRON 
PART OF THE 

ARSENAL0F 

DEMOCRACY 
Hytron is authorized to display this official DEFENSE 

PLANT IDENTIFICATION, signifying that mere than 50 
of our production is devoted to he needs of defense. 

Measured in radio tubes, this figure 
represents more than a casual devotion 
to Defense. Important, indeed, are the 
tasks which Hytron tubes will perform 
during long, routine hours and in sudden, 
crucial moments. 

To loyal Hytron users -to all who know 
E the many basic improvements de- 
sloped here -it will be no surprise to 
sd these better tubes taking key posi- 
ons in the vast military mosaic of 
merma and Britain. What should be 
mphasized now is:- Defense is getting 

Outstanding in the manufacture of unique tubes 
for highly specialized U.H.F. and Portable - 
Mobile equipment, Hytron stands ready to 
meet the unprecedented demand for such 
tubes by Government and Civilian Defense 
services. Power- conserving, instant- heating 
Hytron tubes of many types are ready to take 
over their important jobs in the defense com- 
munication nets being rushed to completion 
on the high and ultra- frequencies. 

ADI_ G TURF$ I 

what it needs from Hytron, with no 
serious effect upon our ability to supply 
the radio industry, nor any slightest re- 
laxation in quality. 

The needs of our regulcr customers, 
increasing heavily, have put Hytron ca- 
pacity to a double test. That additional 
trial is clso being met -in a plant whose 
flexibilitv astonishes even ourselves -by 
a master- combination of men, women 
and machines that seems ever capable 
of doing more and more! 

Not content with record- making tubes like the 
HY75, HY615 and H1'69, Hytron has already 
added several new types, such as the HY65. 
This exceptional newcomer is used throughout 
in the 100 transmitters made by Cover Dual 
Signal Systems, 'Inc. for the radio intercommuni- 
cation net of the huge Ravenna, Ohio, ordnance 
plant. No resting on oars here? Hytron keeps on 
developing "only -one- like -it " tubes ... to serve 
YOU better and maintain Hytron leadership. 

H TRONIC LABORATORIE 
23 New Darby St., Salem, Mass. 

MA UFACTURERS OF RADIO TUBES SINCE 1921 

A DIVISION OF 

HYTRON CORP. 

MEM.11.11.11!.. 
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