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MAVEGAAMATEUR 

Wor 
DIVIld'SIONLargest , 63 Cortlandt 

RadioDeal 
St., N. Y., N. Y. 

s er 

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. 

Q325ó 

Echophone Model EC -3 
Now youcan buy all these communications features at 
moderate prices. Echophone, Model EC -3: Crystal filter 
[four position variable selectivity }. Calibrated bandspread, 
automatic noise limiter. Preselection on all bands. Two 
stage IF amplifier. Flywheel tuning. Separate 6" PM speaker 
housed in matching cabinet. CW monitor. 10 tubes. 3 

bands. Covers from 550 to 2100 kc. -2.1 to 8.1 mc. -7.9 
to 30 mc. Electrical bandspread. Operates on 115 volts 
AC /DC. Echophone {Model EC -3/ $59.50. 

World's Largest Stock of I 

Recorders and Accessories 
Immediate 

Delivery 
ON AL RECORDERS 

PRESTO-PROFESSIONAL 
RECORDERS uai Turn- 

table 

PROFESSIONAL FEDERAL-PROFESSIONAL EDER L GAY - 
WILCO ecorders Dozen$3.00 

table R Discs- htweight- 4.20 
Recording SecondsLlg Q1 

10" Aluminum SecondsLightw g Dozen en $3.25 

12" Aluminum eavyweighi DOzen $4.80 

10" Steel Seconds H eavyweig 

12" Steel Steel -Dozen zen $1.00 
Steel -DpZen $1.50 

Federal 6°' Steel- c 
Federal 8 

Recording 
Needles-79c eedles i 7 

accepted. Stellite R Needles $5.00 
accep 

Steel Recording order of less than $5. 

HALLICRAFTER M 

s4, 14celeic 
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 

$695° 
* SPec 

GARRARD HT6 Phono 
Pickup GARRARD A8C Motor List $16.00 and Turntable 

SPECIAL $7.50 Regular $22.50 
SPECIAL $14.50 

Largest Stock of Webster * and Erwood 
Record Changers 

Write for Special Prices 

ODEL 
S29 

HALLICRAFTER 
MODEL SX-28 Suren S4.# Ride-4 $17912 

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. 

AMATEUR DIVISION 
63 CORTLANDT STREET 

NEW YORK, N. Y. 
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BILL, YOU'RE ALWAYS 
TOOLING WITH RADIO- - 

OUR 5ET WON'T 
WORK- WILL 
YOU FIX I-1 

1 LL TRY, MARY, 
I'LL TAKE IT' 

HOME TONIGHT 

Gr 

I CANT FIND OUT 
WHAT'S WRONG 

GUESS I'LL MAKE A 
TOOL OF 
MYSELF (I 

WITH MARY 

-HELLO, SILL- GOT A 

TOUGH ONE 
TO FIX? 
LET ME 

-HELP YOU 

HELLO JOE- WHERE'VE 
YOU BEEN LATELY-- 
AND WHERE DID you 
LEARN 

ANYTHING 
ABouT 
'RADIO? 

I It 

r 
IVE BEEN STUDYING RADIO AT NOME, BILL, 
WITH THE NATIONAL RADIO INSTITUTE. YOU 

OUGHT TO TAKE THEIRCOURSE. IVE GOT 
A GOOD RADIO JOB NOW. 1E15 MAKE A 

CIRCUIT DISTURBANCE TEST - STARTING WITH 
THE AUDIO OUTPUT STAGE 

AND TESTING EVERY STAGE 
RIGHT BACK TO THE 

ANTENNA. LISTEN 'OR 
} THE CLICKS WHEN 1 

?AP THE GRID LEADS 

SAY- WHERE 
VII) YOU LEARN 
T+IAT 1E5T1 ITS 

A GOOD ONE 

c 

;HERBS THE TROUBLE,BILL, IN THE 
FIRST I.F. ' AMPLIFICATION STAGE. I 

LEARNED THAT TEST EVEN BEFORE 
t STARTED TAKING THE COURSE, 
MILL. IT'S 'DESCRIBED IN A 
TREE LESSON WHICH T-HE 
NATIONAL RADIO INSTITUTE 

Th SENDS YOU WHEN it 
J YOU MAIL A 

COUPON 'PROM 
ONE OF THEIR ADS 

I'VE SEEN THEIR ADS 
BUT I NEVER THOUGHT I 

COULD LEARN RADIO AT 
HOME -- I'LL 
MAIL THEIR 

COUPON RIGHT 
AWAY 

e 
I'M CONVINCED NOW THAT THIS 
COURSE IS 'PRACTICAL AND 

I' COMPLETE. I'LL ENROLL NOW 

AND THEN I CAN MAKE 
REAL MONEY FIXING- 
'RA= SETS.,____. 

OR INSTALL AND SERVICE 
LOUD SPEAKER SYSTEMS,/ 

I will send you a Lesson on 
Radio Servicing Tips FREE 

TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 

GOOD JOBS IN RADIO 
l:rel -y loan who vcodes on a Radio Re- 
(tiver, either professionally or as a 
hubby, should have a copy of nay- Free 
Sample Lesson, "ltadio Itecei wet Trou- 
bles -Their Cause and ltel_Iedc." T 
yc L send you your copy Ivithuut 
gal ion it you will mail the Coupon be- 
low. It Will shove you how practical 
my lesson re--give you a real idea 
of this oast amount of information my 
(oil rise gives y(Ill. 

More Now Make $30, $40, $50 
A Week Than Ever Before 

'l'In' Cadlo repair laciness i -; Ir:ont!nC note, 
rue io iho shortage of new home tritd a1110 

olibrlug :In unuautl nuutber Of f1111- ilót and .i.,t l't -I idle tlppIntlllt ì l :t:. ilauy 
lttclìo 'Iechnici;uts have their own ltadio 
ti!- .iilt -S s. 'l'he SS_ Broadcasting Stations 
oifilop Radio Technicians; and Operators. 
trait, factories tar reciving millions of 

ilida r, of Government Order:. .Awiaiiott. 
Cominerrial. Pollee. Ship Radio stations, 
Public. Athus SISitr a are other rpm nu !lw fobs 

EXTRA PAY IN 4 

4, ARMY, NAVY, TOO 
VI n hl h. to t ì n t -ñl l LUy service, soldiers 

sailors, marines, should ()tail the You - 
Jan Sow! Learning Radio hellos men aI rxn:a rani:, extra pre - ,tige. more in- 
trarsifug lia!,' :rt (arc Ut' to s cvc of times 
a private', hase paw. Also prepare, foi' paid 'Radia j o b s after sereice ends_ 

.I'I 'S ism ART TO TILAIN 1,01! I LVJ1t1 
ICOlt'! 

liísa . 7 912 

Know Radio as 
Trained Technicians Know It 

\iy Comae is thorough, practical. 1 K'Fe 
cmt basic training in lìatlio Theory and 
Practice - the working principle., of Moth 
Commercial and Alil ìtary ltadio equipment. 
Top 'understand your wCN: -know just what 
to do hmtead of just relying on mechanical 
ability to fix a Its ronmaat faults and make 
it for simplr t lju t nta Hitt shy many 

t o y l o h.tee 1a n m l adro helot' enroll retort that my Course help,d them make 
;tore money, twin success. i train you, too. for 'l'clevision, :I promising field of future upporInnity. 
Beginners Quickly Learn to Earn 

$5 to $10 a Week Extra in 
Spare Time 

Nearly every neighborhood offers oppm'tmti- 
irs for a good part -time Radio Technician 

to sauce extra money fixing Radio ..cis. 1 

give cntt special training to .shore volt how 
ttt start cashing in on these oplttIllitiea 
curly. liti, grt Raditt parts and insrructimlx 
rot building test equipment, icr conducting 
experiments that give you caluahle, practical peritnce. l_ly 50-51) method of training - I if ,vith ltadio ]'alt I sent you, bait' antdyin- my Lesson Texts-halms learning 
Radio at home interesting'. f seinuting, prac- tical. 

MAIL THE COUPON 
Got my ',Sample Lesson and (1 p.t,e Book "löoh Ilewairds in l ltlii' at oiler. They're 
I rte. See shat Radio ()hers y nt as a skilled ltadio Trchwcian or (literati,. Lo:un how practical Ive made nü' Course. Read let- ters front more than Ulu men i have trained telling what they are doing, earning. flail 
the Coupon NOIC -in an um-elope or paste it on a penny postal. 

J. E, SMITH, President, Dept. 2ER 
National Radio Institute 

Washington, D. C. 

e OR GET A JOB 
IN A BROADCASTING 

STATION OR AVIATION 

RADIO OR 
POLICE RADIO 

ff 

THE GOVERNMENT NEEDS 

CIVILIAN RADIO OPERATORS 

AND TECHNICIANS. IF I'M 
DRAFTED, KNOWING RADIO 

CAN WIN ME EXTRA RANK 
AND PAY. HUNDREDS OF 

î,q N.R.I. TRAINED MEN 
HAVE GOOD RADIO JOBS 

F-L '4311111 

U 

YOU CERTAINLY KNOW 
RA010. SOUNDS AS 
GOOD AS THE DAY 
l SOUGHT IT. 

U 

o 
THANKS: IT CERTAINLY IS 

EASY TO LEARN RADIO THE 
N.R.I. WAY. i STARTED ONLY 
A FEW MONTHS ANO, AND rim 
ALREADY MAKING GOOD MONEY. 

THIS SPARE TIME 
J WORK IS GREAT 

FUN AND 
? 'PRETTY SOON 
S I'LL BE READY 

FOR A FULL 
TIME JOB 

J. E. SMITH, President 
National Radio Institute 

Established 27 Years 

Ile h a O directed the 
training of more me! 
for the Radio Indus- 
try than anyone else. 

OH BILL- I'M SO 
GLAD I ASKED YOU 
TO FIE OUR RADIO. 
11 GOT YOU STARTED 
THINKING ABOUT 
RADIO AS A CAREER, 
AND NOW YOU'RE 

GOING AHEAD 
SO FAST 

OUR WORRIES ARE OYER. 
I HAVE A GOOD JOB 

NOW, AND THERE'S A 
BIG FUTURE AHEAD 

FOR US IN 
RA 

1 

0 0 0/ MN aM NM - - -r -- 
Mr. 1. E. Smith, Presid nt, Dept. 2ER 
National Radio Institute. Washington, D. C. 
hall nu PAW i ycìlh ut obligat n C upl 1 I and I -} pagr l h 'heir 
Rcii ads to li a rio," Il luit It It'll, d u[ ttarlic ul l.arntnt ie .anti exlIaills pair 
511 -50 method of training men a. honte to be 1tedlti Tcohniciam and. Uprratnrs. (No salesman will call. IA'rite ¡Wintry.) 

Name 

Acìdress 

City stan 14X1 
A 

3 
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STACKPOLE 
PRODUCTS 
SPEED UP 
PRODUCTION 

SPECIFY STACKPOLE N\ 

SWITCHES 
Slide Operated Switches 
Rotary Operated Switches 
Toggle Operated Switches 

There's a Stackpole Switch for 
every small circuit use -from 
single pole, single throw to 
four pole, double throw -and 
all combinations between. If 
you want positive action and 
sturdy construction, specify 
Stackpole - the little switch 
that does a big job! i 

SPECIFY STACKPOLE 

RESISTORS 
Variable and 
Fixed 

For every type of volume, tone 
and sensitivity control, as well 
as special applications for 
other uses. All Stackpole con- 
trols are made with materials 
satisfactory to the various gov- 
ernment branches, and avail- 
able in complete resistance 
ranges and curves. 

SPECIFY STACKPOLE 

IRON CORES 
Fixed Inductance 
Variable Inductance 
Station Tuning 

Stackpole can supply you with 
any type of powdered iron 
cores, with or without adjust- 
ing screws. All are superior 
in mechanical strength and 
uniform throughout in con- 
struction. In requesting sam- 
ples, please send test coils and 
complete data. 

WRITE for SAMPLES & PRICES 

Sold to Manufacturers Only 

STACKPOLE 
CARBON COMPANY 
ST. MARYS, PENNA 

Vol. 27 

Trade -Mark Registered 

No 5 

The Technical Magazine devoted to RADIO in WAR, including 
articles for the Serviceman, Dealer, Recordist, Experimenter and Amateur 

Contents 
for May, 1912 

FEATURES 
Introduction Lt Gen. Brehon B. Somervell 9 

. Lewis Winner 10 

VHF Antennae in Aviation Radio J. C. Hromada 14 

Radio -A Factor in Aviation Safety Wiliam E. Jackson 16 

What Servicemen Can Do to Aid Our War Effort . John F. Rider 21 

Radio Industry Goes To War 

Radio Ski Troops S. R. Winters 

Radio Training in the Coast Guard Capt. Robert Donohue 

Alert Receiver Circuits Rufus P. Turner 

22 

25 

28 

Civilian Air Raid Warning Thomas J. Taaffe, Jr. 30 

CAA Radio Equipment Reeder G. Nichols 33 

Photoelectrics for Industrial Safety R E Appel 36 

Our Mechanized Cavalry Stanley Johnson, W9LBV 38 

Our Police Radio Telegraph Networks Arnet A. Curry 40 

Television: The Wartime Instructor 1.ustin Lescarboura 42 

Leathernecks Pound Brass Capt. John V. Sandberg 44 

Radio for Forest Protection Clerk E. Jackson 46 

Radio for Blackouts and Power Line Failures . Peter T. Williamson 51 

Pictures in this issue were furnished by courtesy of the U. S. Army Signal 
Corps, U. S. Forest Service, NYA, Acme, OEM, U. S. Marine Corps, N.B.C., 
Dexheimer -Carlon, Westinghouse and from photos owned by RADIO NEWS. 

Copyright 1942 

ZIFF -DAVIS PUBLISHING COMPANY 
Member of the Audit Bureau of Circulation 

RADIO NEWS is published monthly by the Ziff -Davis Publishing Company at 540 N. Michigan Ave., 

Chicago, III., William B. Ziff, Publisher; B. G. Davis, Editor; Oliver Read, W9ETI, Managing Editor; 

Raymond Frank, W9JU, Technical Editor (on leave); William A. Stockln, Associate Editor; Her- 

man R. Bonin, Art Director; H. G. Strong, Circulation Manager; S. L. Cahn, Advertising Manager, 

New York Office, 270 Madison Ave. Washington Bureau, Occidental Hotel, Lt. Col. Harold E. 

Hartney, Mgr. Subscription Rates: In U. S. $2.50 per pear, single copies 25 cents; in South and 

Central America and U. S. Possessions, $2.50 per year; in Canada $3.00 per year, single copies 30 

cents; in British Empire, $3.50 per year; all other foreign countries $6.00 per year. Subscribers should 

allow at least 2 weeks for change of address. All communications about subscrÏptions should be 

addressed to: Director of Circulation, 540 N. Michigan Ave., Chicago, Ill. Entered as second class 

matter March 9, 1938, at the Post Office, Chicago, Illinois, under the Act of March 3, 1879. Entered 

as second class matter at the Post Office Department, Ottawa, Canada. Contributors should retain 

a copy of contributions. All submitted material must contain return postage. Contributions will be 

handled with reasonable care, but this magazine assumes no responsibility for their safety. Accepted 
material is subject to whatever adaptations, and revisions. including "by- line" changes, necessary 

to meet requirements. Payment covers all authors, contributors or contestants rights, title, and in- 

terest in and to the material accepted and will be made at our current rates upon acceptance. 
All photos and drawings will be considered as part of material purchased. 

RADIO NEWS 

J 
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Be 

(NslaS'JA- 

03,,$)A4`1";* 
(as%Viz'53 '- 

a RADAR Specialist 
with the United States Navy .. 

Here is your opportunity to serve your 
country and advance yourself at the same 
time. The U. S. Navy needs 5,000 picked 
men to install, operate, maintain and re- 
pair RADAR equipment -the secret ultra 
high frequency apparatus used to locate 
airplanes. If you are an Amateur, Service- 
man or Engineer YOU may be eligible. 

You go into the Navy as a Petty Officer 
with food, quarters, uniforms, medical 
and dental cart supplied plus pay of from 
$60.00 to $106.00 monthly. After the 

successful completion of eight months 
technical training you are eligible to im- 
mediate promotion to the rank of Chief 
Radioman with pay up to $175.00 monthly 
the first year and up to $200.00 per month 
thereafter -with opportunities to remain 
in the service permanently. 

Go to your nearest Navy Recruiting Sta- 
tion TODAY (generally in your local post 
office) and find out how YOU can take 
advan tage of your technical knowledge. 
THE NAVY NEEDS YOU! 

UNITED STATES NAVY 
44 ad 11oevz .ßocal nos" Vice 

May, 1942 
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TO THE SERVICE OF THEIR COUNTRY 

THE RULES 
1. Any citizen of the United States c, 0f a nation friend- 

ly to the United States (except employees of Ziff-Davis 
Publishing Company tar RADIO NEWS and members 
of their families) t ly tmter the National Competition 
10" Radio Inventions. As many entries as desired may 
he submitted by each contestant. 

2. 5::00, $ 125 and $75 will be awarded by RADIO 
NEWS as. 1st. 2nd and- 3d prizes respectively, and ten 

rds of SIG each will be presented as 4th through 
Ì3h prizes. In case , +f ties, duplicate prizes ell: be 
awarded. Honorable Mention designations' will go to 
other entries of outstanding merit, 

3. Address entries to National Competition for Radio In- 
=ntions, RADIO NEWS, 540 North Michigan Avenue, 

('.bicage. They, must be nwilesl flat, via first class mail. 
To be eligible, entries must- be postmarked not Later 
than midnight. October 1, 1£42. 

Entries must be typed, double -spaced nd must not 
page exceed 3,000 words itt length. The first 

ek 
of the 

manuscript r a securely attached entry 
bear the author's tame i address legibly printed 
written and certification of the originality of the in- 
vention. Sharp photographs. at least 527 inches in 
size. and/or diagrams, which may be pencilled. may 
be included with the entry where required. Models 
may y not be submitted save when requested by the 
judges. 

5. While reasonable care will he taken of all material en- 
tered in site contest, RADIO NEWS cannot be respon- 
sible for loss of or damage to manuscripts or illustra- 
tions. Every effort will be made to return material 
entered in the contest if return postage is enclosed. 

6. Inventions now being commercially manufactured or 
which have been described in detail in any radio mag- 
azine 

e 
in the United States are excluded from the 

test because they do not further the contest's efforts 
to stimulate new inventions. 

7. Judges ill he P. DeOrin. Assistant Chief Engineer, 
Belmont Radio Corporation; Albert Williams, Assistant 

Chief Engineer, Galvin Manufacturing Corporation. and 
T. S. frzyna. Chief Ennireer. Quam- Nichols Com- 
pany. These three, co juertic11 with the technical 
staff of RADIO NEWS will select the prize- winners. 
All decisions of the judges will be final. Technical 
value, military and /or ivthatt application, accuracy 
of the conception and oriiginelity form the basis of the 
judging. Ideas are more important than professional 
type of preparation and presentation. 

8. RADIO NEWS reserves the right to uublish all prize- 
' articles providing that (a) publishing of the 

article would reveal na secrets which might interfere , 
with the writer's obtaining private patents' (b) nothing 
of military value would be r ealfed in the published 

and (c) none of the et' ial value of 
the invention to the writer would be lost. 

9. All suggestions deemed be the judges to be of value 
to the United States g e.n t agencies supply- 
ing the government tint c iii ertals.nwhether the 

Lions are award-winners not. will be for- 
warded on behalf toff 

stint 
entrant Ito the National In- 

ventors Council of the U. S. Department of Commerce 
ith the judges' recommendation. 

0 SEND FOR YOUR ENTRY BLANK AND 
ADDRESS: NATIONAL COMPETITION FOR RADIO INVENTIONS, 

FÁ 
RADIO NEWS 
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RADIO NEWS 
ANNOUNCES 

A NATIONAL COMPETITION 
FOR RADIO INVENTIONS 

00 
THE AWARDS 

$6 D 
I N CASH PRIZES! 

FIRST PRIZE $300.00 
SECOND PRIZE $125.00 
THIRD PRIZE $75.00 
FOURTH THROUGH THIRTEENTH PRIZES, EACH $10 $100.00 

THE COMPETITION 

This being no time for frivolity, The National Competition for Radio Inventions is just what its name 
implies: an effort to bring out into the open the finest products of American ingenuity, products that 
can help our war efforts on the battle fronts, in production, in civilian defense. 
If your invention seems in any way suitable for the Army, Navy, Marine Corps, Coast Guard, Civilian 
Defense, aviation, prevention of sabotage, promoting safety in industry or stepping up war pro- 
duction -then, by all means, enter it in this competition! You can't lose by helping your government 
and yourself. And you may win revenue, honor, and that good feeling of having Served. 
Our engineers will study each entry carefully -not solely from the standpoint of its prize -winning 
potentialities, but also for its practicality. When the soundly conceived material has been weeded 
out from the impractical ideas, suggestions with merit in advancing the cause of military victory and 
civilian defense will be forwarded to the National Inventors Council of the Department of Commerce, 
with the recommendation of RADIO NEWS' Board of Judges. 

THE INVENTIONS 
Here are just a few of the possible types of inventions that may win awards. This list 
does not, however, pretend to set boundaries for entries: 

RECEIVERS- Improved circuits, parts substitutions, simplified design, improved noise 
silencer circuits, alert receivers, miscellaneous or specialized equipment, U.H.F., short 
wave, ong wave, all wave, broadcast, etc. 

TRANSMITTERS- Aircraft, ultra- high- frequency, amateur emergency, commercial 
facsimile, television, etc. 

F -M TRANSMITTERS- Transmitters for use in military vehicles, aircraft, police, civilian 
defense, etc. Simplified circuits and methods for obtaining desired results, etc. 

AVIAT 'ON EQUIPMENT- Receivers, transmitters, altimeters, homing receivers, loops, 
direction finding equipment, etc. 

ANTENNAE- Directional and non -directional systems, U.H.F. fixed and mobile antennae, 

commercial and directional beams, improved radiators for greater coverage, special 
antennae, etc. 

TEST EQUIPMENT -Signal generators, vacuum tube volt meters, signal tracers, genera 
meters, special meters, etc. 

FACSIMILE- Improved methods for transmission and !or reception of existing equip 
ment, preferably using simplified circuits, etc. 

REMOTE CONTROL DEVICES- U.H.F., control of torpedoes, ships, aircraft, gun batteries and all other equipment used in military and civilian defense or offense. 
Simplified dial mechanism for control of apparatus over existing telephone or power 
lines, etc. 

POWER SUPPLIES--Emergency packs for mobile or emergency use, utilizing existing 
parts for emergency application, emergency cha" ging circuits, etc. 

FULL DETAILS OF COMPETITION TODAY! 
RADIO NEWS, 540 NORTH MICHIGAN AVE., CHICAGO, ILLINOIS 

May, 1942 7 
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ENT 

I'LL TRAIN YOU QUICKLY FOR 

GOOD RADIO JOBS 

IF YOU REMAIN A 
CIVILIAN OR ENTER 
MILITARY S E R V I C E . . 

Radio Training Will 
Enhance Your Future! 

READ THESE LETTERS 

"Grassed Between $150 and $200" 
"Since finishing yoat training I've started 
ia:che iaàeta:repair business, 1 hase about 
atì `:ilia woEk :I catt take rare Of. 1 have 
ggrassed betweet S150 and 3200 in the 
last few month's in my spare time, X think 
Your Course is `tops'." W . Francis \i aseka. 
Fountain City, Wisconsin. 

"Salary Has Increased" 
"since I have finished your radio training:: -: 

I had to enlarge ms láborators with some 
new equipment, as l have all the radio repair:; 
that 1 can handle. ll(. salar3 has increased2;:, 
to 50 to'5,dollars a week. I iostalrt#°áai 
mitter equipment and public addeessang,,< 
systems, Money can not bur the training 
that 1 received through your academy. To 
all young men .hat are interested in radio 
training the Sprayberry Training is the 
only training. You can not go wrong For '. 

i am the one that knows." Asa Smith;.Pnss 
Bue 528, Ft. Leavenworth, Kansas. 

You Learn . Easily in Spare Time 

... at Home or at Camp! 
The Sprayberry Course is specially designed for easy 

understanding. Many practical features are included to help 
you make fast progress. Beginners need have no fear of 
"getting lost ". The course starts right at the beginning of 
Radio ... unfolds each step in a simplified, logical style. 
You quickly develop a thorough -going knowledge of Radio 
Set Repair and Installation Work, Mobile Radio (Auto- Tank), 
Signal Tracing, Aviation Radio, Electronics, Television, Fre- 
quency Modulation, etc. 

Training Prepares You for a Business of Your 

Own ... or Good Radio Jobs at Excellent Pay 
Right now . . . . more than ever before, Radio offers amazing op- 
portunities for trained men. Curtailment of new Radio set production 
insures an ever -increasing volume of civilian Radio Service work ... . 

to keep the nation's home Radio receivers in good working order. 
Sprayberry training will give you quick, easy access to a profitable 
business of your own. Or you can choose an interesting, well- paying 
Radio job in one of the nation's Radio factories at work on Radio 
and electrical equipment for planes, tanks, ships, etc. These and many 
more are the civilian opportunities open to you. Should you enter 
the armed forces, your Radio training will qualify you for a higher 
rating- better pay and interesting work. Bear in mind, too, if you 
enter the Service after you start your Sprayberry course you can easily 
continue your studies at camp as countless fellows are now doing. 

No Previous Experience Needed 
It makes no difference what your education has been. I can fit you 
quickly for a good -paying radio job. Your success is my full respon- 
sibility. I make it easy for you to grasp Radio principles and remem- 

ber them. Moreover, your training need not inter- 
fere with your present work. 

- ,w itif SPRAYBERRY err 
P. Sprayberry, OF RADIO E tiniversit ry, 

Press. Washington, 
D.YC lace, N. W. Please send roe FRE 

Name 

E copy of "ROW W 

MONEY 
IN 

Address 
..... 

.. 

City 
Tear off this coupon. hail 

.. . 

in envelope 
or Paste on Penny Pitsteard.. 

RADIO 

You Get 

PROFESSIONAL TEST 

EQUIPMENT plus 

Complete Radio Set...EARN WHILE YOU LEARN 
With the Radio Parts given (everything needed to build a 

Complete Receiver) . . . you conduct interesting, informative 
experiments . . . with your own hands. Also you are supplied 
a modern TESTER- ANALYZER. Along with your training you 

will receive my BUSINESS BUILDERS which will show you how 

to put your equipment to actual use in handling money- making 
Radio service jobs shortly after you begin training. 

.EASY TO START 
You can get complete details about my course 

by writing for my new, valuable FREE CATA- 
LOG. Mail coupon. No obligation. 
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May, 1942 

AlltOIVI-Cttett 
by 

Lieutenant General 
BREHON B. SOMERVELL 
Commanding General, Services of Supply 

ONE of the most crucial phases in the great problem of supplying 
the armies of the United States with the tools they need to win this 
war is the procurement of the right kind of radio equipment in 
sufficient quantities and in ample time to meet the varied needs of 
our fighting forces. The importance of swift and reliable com- 
munications in the modern war of movement cannot be over- 
emphasized. It is conceivable that upon the proper functioning of 
a single radio tube may depend the outcome of a battle. 

The American radio industry, in cooperation with the Army 
Signal Corps, has already gone far toward meeting the tremendous 
challenge which confronts it. It has prepared not only to convert 
its civilian production to military purposes, but also to multiply 
its rate of production. The national emergency calls for the full 
inventive talent of the radio industry, for the kind of management 
that will make one machine do the work of two, and for long hours 
and painstaking labor by the men and women at the work bench. 
From research engineer to machine operator to assembler and 
inspector, every individual at work in the war -converted radio 
industry bears a significant responsibility in maintaining the 
Army's life line of communications. 
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This arc welder is representative of the type of skilled labor being employed 
in the conversion from peace -time to wartime radio production. American radio 
personnel are meeting the challenge by going on an all- out -for -victory schedule. 
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Equipment produced for our military effort is most unusual 
in many respects and thus involves revolutionary changes 
in research, development, and radio production technique. 

WITH sweeping 
the issuance of the 

sweeping curtailment order 
L -44 -a, the radio industry 

takes on the most important job in its 
history. It takes on an assignment 
that is unparalleled in its toughness; 
an assignment that assumes the pro- 
portions of a challenge to its skill and 
vision that will be met with only one 
result . . . success and victory. 

Industry is fully aware that in this 
all -out effort, it will be imperative to 
develop and produce at a pace un- 
precedented in any civilian practice. 
It will be necessary to bear down as 
never before; change all methods of 
operation, convert tools, machinery 
and associated equipment, and train 
workers in a variety of new duties. In 
many plants where war production has 
been in progress in varying degrees, 
complete changeover has already been 
effected. In others, immediate steps 
are being taken to make all the con- 
version necessary. 

Since, of course, it has also been ac- 
knowledged that radio is an essential 
too, its maintenance will be facilitated 
by the continued manufacture of re- 
placement parts. While the quantity 
and variety of parts to be made will, 
of necessity, be restricted, there should 
be sufficient to maintain suitable re- 
ceiver operation for an extended pe- 
riod. Thus, some plants will continue 
to devote a major percentage of their 
activities towards this manufacture. It 
is also reliably reported that at least 
two types of receivers will probably 
be made in very limited quantities to 
bridge the gap of receivers that will be 
relegated to the junk heap and those 
receivers essential in areas where 
there are none at present. 

This is similar to the practice in 
Canada, where a few selected compa- 
nies have been permitted to produce a 
limited number of receivers, known as 
the V models. They are of the porta- 
ble style, having five tubes, and have 
been advertised in both the trade and 
popular press. Production here will 
be spread over an extended period, un- 
less of course, sudden shortages are 
imminent. And this is likely, if over- 
zealous buyers raid the receiver 
market. Such a practice might lead 
to rationing, which thus far has been 
completely negated in the curtailment 
plan. 

The manufacture of frequency mod- 
ulation receivers will also be halted 
by this new ruling, although it is hoped 
that some relaxation will take place 
here for the benefit of many areas 
where only F. M. has been successful 
in penetrating. This relaxation may 

May. 19 12 

by LEWIS WINNER 
Market Research Engineer 

be included in the V set program. Tel- 
evision also receives a jolt with this 
ruling, although a television confer- 
ence recently called by the Federal 
Communications Commission may ap- 
pease the situation. 

It is undoubtedly difficult to realize 
why such harsh and restrictive meas- 
ures had to be enacted in the radio in- 
dustry, the products of which are so 
important to public morale. But when 
one sees the tremendous demands of 
warfare and the vast necessities for all 
types of communication equipment and 
the vital mission it performs, our own 
needs do not seem important anymore. 
Material economies are now most es- 
sential, for civilian receiver manufac- 
ture last year accounted for the con- 
sumption of 10,000 tons of copper, 70,- 
000 tons of steel, 2,100 tons of alumi- 
num and 280 tons of nickel. But most 
important of all, plant facilities are 
essential, so essential that many plants 
outside of radio have had to be re- 
cruited for radio work. 

The curtailment plan follows very 
closely that in use in England since 
January, 1941. At that time deliveries 
of materials for new sets were stopped, 
though manufacturers were allowed a 
small amount of steel to finish some 
work that had been in progress. From 

This parts manufacturer is now 

February to July, there was a ban on 
the production of tubes. In July, pro- 
duction was resumed and tubes were 
made for maintenance and replace- 
ment purposes, but in 1942 the number 
of types was limited. Arrangements 
were made to classify those tubes be- 
ing kept in production, so that alter- 
native types would be available. For 
1942, there is very little possibility that 
any new civilian receivers will be pro- 
duced, although replacement parts will 
be available. 

Equipment produced for the mili- 
tary effort is most unusual in many 
respects and thus involves revolution- 
ary changes in research, development 
and production. For instance, it is im- 
possible for anyone to imagine the 
strain experienced by equipment in a 
screaming dive bomber, or a speeding 
submarine, or a racing, smashing 60- 
ton tank. Conditions can be aptly 
classified as just "impossible," but nev- 
ertheless the apparatus just must 
work. 

Alibis don't help the pilot, or the 
sub commander, or the others in the 
thick of the bullets. Thus, design is 
an exceedingly complicated matter, in- 
volving a material -physical knowledge 
as well as an extensive application of 
electrical and radio engineering ad- 

making essential items for aircraft. 
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Razor plants turn out precision parts. Operator checking V Mock. 

This tank was produced by the famous Baldwin locomotive works. 

Radio equipped "jeep" produced by former automobile company. 

12 

Engine covers are produced by a 
former egg poacher manufacturer. 

vancements. This is exemplified in 
the recent design of an apparently 
simple antenna mast for one of our 
bombers. It was necessary in this in- 
stance to apply a material that would 
resist the terrific stresses set up by 
wind pressure that existed up and 
above speeds of 400 miles per hour. 

In addition, the shape of the design 
had to be such that the aerodynamic 
drag was exceedingly low, for the 
power required to draw such a pro- 
tuberance through the air can mount 
to a considerable magnitude. Weight 
was another factor in this latter prob- 
lem. Thus, it was essential to select 
a material that was unusually light, 
strong, and with, of course, good elec- 
trical properties. In this instance, 
macerated fabric filled phenol- formal- 
dehyde molding powder was used for 
the cap of the mast. The base, serving 
as the bottom closure and attaching 
mount, used this material plus five 
laminations of canvas, integrally 
molded around the flange. The thin - 
wall tapered mast was constructed as 
a molded laminated tube. 

Another recent design that exhib- 
ited wartime design practice was a 
voltage regulator for use in planes and 
other high altitude equipment. Here 
is another apparently simple device 
that nevertheless required tremendous 
research to permit operation under 
strained conditions. In its completed 
state, this improved regulator oper- 
ates at temperatures ranging from 
-40° to +130° F. and from sea level 
to more than 35,000 feet up, affording 
suitable current supply to communica- 
tion and other associated equipment. 
This unit weighs but two pounds, yet 
handles three times more current than 
its predecessors. The smallest regu- 
lator for industrial use weighs 13 
pounds, and is almost four times the 
size of this newer unit. 

Even simple dielectric tubes made of 
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kraft or fish paper have today been 
developed to a high degree of useful- 
ness in this all -out effort. The new 
tubes have lower absorption proper- 
ties, as a result of a new form of steel 
die operating prematurely through a 
heated compression die. Increased 
winding area is another feature of this 
new improvement. 

Many laboratories have constructed 
actual condition tests that run the 
projected component through every 
possible "in -use" application, an im- 
portant factor in war efficiency. One 
plant, for instance, now tests its relays 
at temperatures from - 70° to 200° F. 
In addition, it places these components 
in a three- and four -pound vacuum to 
simulate ionization; runs them through 
dirt blasts to see if the contacts will 
be acceptable to dirt; gives them a salt 
spray test, water immersion test, a 
rigid vibration test (14" amplitude for 
an artificial simulated gravity up to 
209), and a series of electrical tests 
including reaction tests at frequencies 
as low as 50 mc. In some of these elec- 
trical tests, elevations up to 40,000 feet 
are simulated. One switch recently de- 
veloped is said to be rated at 25 am- 
peres at 28 volts direct current at this 
elevation. 

In view of the trend towards the use 
of alternate metals many of which are 
radically new to radio work, micro- 
scopic tests have become of increasing 
importance. The electron microscope 
has been of invaluable help in this 
work, having supplied data on alloys 
heretofore never available. At a re- 
cent demonstration, for instance, re- 
sults of the structure of martensite 
were shown. This material is made by 
chilling heated carbon steel very rap - 
idly, and is used in lathes and other 
machine tools for cutting metal at 
high speed. The tests showed that ac- 
Wally the martensite consists of al- 
ternate plates of iron and iron car- 
bide, a finding that will afford many 
other important applications in our 
wartime effort. 

Since the curtailment of many met- 
als common to radio, such as copper 
and tungsten, we have been hearing 
quite a bit about sterling silver. There 
is no doubt that this material is much 
more expensive as a bulk replacement, 
but it can be used in small quantities 
in many instances to afford very effec- 
tive results. One of the best examples 
of this application is in the high speed 
tool. There is no need to have such a 
tool made entirely of high speed steel. 
Only a small tip need have the tungs- 
ten bearing alloy. Practically all of 
the rest can be of carbon steel, be- 
cause of the brazing alloys that help 
to make a secure joint between the 
two other metals. A joint less than 
.003" thick turns the trick. Thus we 
have an important substitute that will 
further expedite production. 

The importance of the necessity for 
tough characteristics was shown effec- 
tively during a recent demonstration 
of a magnetic contactor that had 
served a hectic period during a ma- 
chine- gunning spell aboard a freighter. 

May,. 1942 

Before and after conversion. Radio filter boxes replace former toys. 

Because of the unusual design and con- 
struction of this device, the radio ap- 
paratus was kept on the air, even 
though a bullet had made a jagged 
hole in the contactor cover, shattered 
the asbestos and plastic bases and 
even cut the resistor wires deeply. 

Receivers, transmitters and asso- 
ciated equipment used in tanks, planes, 
fast motor boats, trucks and the count- 
less other mobile units have a multi- 
tude of problems unlike any ever met 
in home or even standard commercial 
equipment that only careful adherence 
to the strictest standards will solve. 

These standards are correspondingly 
unlike many applied in civilian .prac- 
tice, and thus will necessitate close 
study and analysis in this new work. 

Just as many plants, completely out- 
side of the radio manufacturing realm, 
have been called in io produce preci- 
sion radio components for which their 
machines are adapted, some plants 
formerly engaged in radio manufac- 
ture have also been called in to make 
war implements that their machines 
seem well adapted to produce. One 
such radio manufacturer, who made 

(Continued on page 52) 

Women workers of electric company inserting screws into terminals. 
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Fix. 1. Experimental 5.loop system. 

Fig. 4. UHF loop on DC -3 Airliner. 

Fig. í. Loops for aural range. 

Fig. 6. Detail transmitting loops. 

1 0 

Fig. 2. Typical Z marker antennae. Fig. 3. Marker antenna on Waco plane. 

UHF ANTENNAE 

IN AVIATION RADIO 

by J. C. HROMADA 
Chief, Experimental Station, CAA 

Born in Chicago, in 1906, graduated from the Armour Institute 
of Technology as an Electrical Engineer in 1929 and has spent all 
of his professional life in the service of the CAA and its prede- 
cessory organizations. Author of many CAA radio technical 
publications. Co- author with William E. Jackson, Chief of the 
Radio Section, of the chapter on Air and Marine Radio in the 
Handbook for Electrical Engineers. 

The development of antenna systems for 

Aviation radio has taken great strides 

and is continuing at an increasing rate. 

CONTRARY to many popular no- 
tions, the application of the 
ultra -high frequencies to avia- 

tion radio has not been a matter of 
connecting a short piece of wire or 
whip to the antenna terminal of a re- 
ceiver or transmitter, nor has it in any 
way lessened the requirements for 
carefully designed and developed an- 
tenna systems. In fact, greater care 
must be exercised in the design of an- 
tenna elements and transmission lines 
than ordinarily would be required at 
the lower frequencies because ultra- 
high- frequency antennas are small and 
are placed preferably on structures 
free from obstructions and more or 
less remote from the transmitter or 
receiver. Thus, the ordinary "lead -in" 
must be replaced with a transmission 
line whose losses must be kept low, in 
order that a maximum amount of 
power may be transmitted or received 
for the greatest efficiency. 

For some applications, such as sta- 
tion location and fan markers, the or- 

dinary dipole radiator has been chosen 
by the engineers of the Civil Aeronau- 
tics Administration as having satisfac- 
tory characteristics. In these instances 
radiation directly upward is desired, 
hence the horizontal dipole finds ap- 
plication. In the case of a station lo- 
cation or Z marker, it is desired to pro- 
duce a radiation pattern directly up- 
ward and restricted to a rather small 
radius in the horizontal plane. This 
is secured by arranging an array of 
four horizontal dipoles, as shown in 
Figure 11. Radiators 1 and 2 are fed.. 
with equal currents, in- phase, as are 
radiators 3 and 4. Pair 1 -2 is then 
phased in quadrature with pair 3 -4 to 
produce a circular horizontal field pat- 
tern. A view of such a Z marker an- 
tenna installation is shown in Figure 2. 

During the last year this antenna 
has been modified by engineers at the 
Administration's Experimental Station 
at Indianapolis, Indiana, to an eight - 
element array, shown diagrammati- 
cally in Figure 13. This array, having 
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Fig.. 7. Horizontal dipole radiator. 

more dipole radiators, produces a field 
pattern still more restricted in the 
horizontal plane and radiating more 
energy upward to provide a Z marker 
for substratosphere flying and giving 
a more accurate position fix in space. 
This antenna design called for par- 
ticular dipole spacings and fixed rela- 
tive current ratios and resulted in the 
development of a standardized dipole 
radiator element, which can be manu- 
factured at low cost, in quantity, and 
yet is flexible enough in design to be 
usable in almost any type of array. A 
view of an experimental eight -element 
Z marker is shown in Figure 8. 

In the case of a fan marker, it is 
desired to produce a fan -shaped radi- 
ation pattern in the vertical plane 
across the on- course signal of the radio 
range. This is secured by the arrange- 
ment shown in Figure 12. Four hori- 
zontal dipole radiators, 1, 2, 3, and 4, 
are fed with equal currents, in- phase, 
resulting in an elliptical horizontal ra- 
diation pattern, with major -to -minor 
axis ratio of about 4 to 1, the major 
axis being perpendicular to the line of 
the radiators. A view of a fan marker 
antenna is shown in Figure 9. 

More recently, in the course of de- 
velopment of an improved fan marker 
antenna which will provide a horizon- 
tal radiation pattern having a larger 
ratio of major -to -minor axis, dipole 
development has centered on a rugged 
design capable of withstanding heavy 
ice and wind loads and being unaf- 
fected electrically by rain, snow, and 
sleet. The result is a dipole shown dia- 
grammatically in Figure 7. A heavy 
spray of water over this type of dipole 
was found to change the radiated field 
less than two per cent. 

For the reception of marker signals 
on the aircraft, a simple horizontal di- 
pole located about nine inches below 
the fuselage (see Figure 3) has been 
commonly used. A project is under 
way to further simplify the receiving 
antenna by making it smaller, better 
balanced, and housed in a streamlined 
weatherproof plastic housing attached 
directly to the bottom of the fuselage. 

Radio ranges, which are used to pro- 
vide directional guidance to aircraft, 
must have accurately defined course 
signals in space, regardless of whether 
the aircraft is flying on- course, cross - 
course, or in banking or other orienta- 
tion maneuvers. This places severe re- 
quirements on the design of the trans- 
mitting and receiving antennas. Dur- 
ing the early development of the ultra - 

(Continued on page 64) 
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Fig. 8. An 8-element Z marker system. 

Fig. 9. Fan marker antenna installation. 

Fig. 10. A 4eourse aural radio range. 
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Fig. 1. High-frequency direc- 
tion finder antenna system con- 
sisting of vertical doublets. 

Fig. 2. UHF airport traffic con- 
trol transmitter at eastern airport. 
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a Factor in Aviation 

by WILLIAM E. JACKSON 
Radio Development Section Chief 

Born in Bridgewater. Mass., May 8, 1904. Employed as a : -adio 
engineer by G.E. from 1925 until 1927, then served as radio engi- 
neer in the Airways Division, Department of Commerce. Since 
1933, he has been chief of the Radio Development Section. first 
under the Bureau of Air Commerce and then under its successor, 
the Civil Aeronautics Administration. Under his guidance the 
Radio Development Section has been particularly active in the de- 
velopment of ultra -high -frequency air navigational aids, such as 
modern instrument landing facilities, radio ranges, markers, etc. 

The development of the ultra -high radio 
frequencies has been one of the most im- 
portant contributions to aircraft safety 

T HE Civil Aeronautics Adminis- 
tration operates a system of avia- 
tion radio aids serving the na- 

tionwide network of civil airways in 
the United States. These radio navi- 
gational aids have played an impor- 
tant part in the growth of aviation by 
contributing to the safety of flight and 
dependability of service. Facilities as 
used at present consist essentially of 
communication stations for broad- 
casting weather information and ra- 
dio- telephone communication with air- 
craft in flight, radio range stations to 
provide directional guidance, and radio 
marker stations to indicate the loca- 
tion of strategic points on airway 
routes. 

Their operation, with the exception 
of marker beacons which are on the 
ultra-high frequencies, has been 
mainly in the band 200 -400 kilocycles. 
However, low frequencies have been 
found to have definite limitations due 
to atmospheric interference, rain 
static, snow static, dust static, multi- 
ple course phenomena caused by re- 
flections from the earth's surface, and 
interference between stations caused 
by reflections from the ionosphere. 
Consequently, development work dur- 
ing the past few years has been de- 
voted almost exclusively to the devel- 
opment, installation, and testing of 
new ultra- high- frequency facilities or 
to the modifying of existing facilities 
to operate on the ultra -high frequen- 
cies. These frequencies have been 
found remarkably free from interfer- 
ence. This article will deal chiefly 
with these new developments. 

Instrument Landing 
First, as one of the most important 

radio aids, instrument landing will be 
considered. During the past twelve 
years, a number of schemes have been 
advanced which were designed to fa- 
cilitate the landing of aircraft under 
conditions of poor visibility. The most 
practicable of these employed radio 
waves. However, none of these, up to 
a year or so ago had been universally 
recommended by the military services 
or by the airlines as being entirely sat- 
isfactory. During 1938, a set of speci- 
fications was drawn up by the Radio 
Technical Commission for Aeronautics 
giving their recommendations as to 
the features essential to an ideal in- 
strument landing system. 

A development contract for a sys? 
tem incorporating all these features 
was awarded by the Civil Aeronautics 
Administration to the International 
Telephone Development Company to 
cover this development. This system 
was installed at Indianapolis, Ind., and 
has been in operation for approxi- 
mately two years. It has been modi- 
fied and finally approved by the Radio 
Technical Commission for Aeronautics 
and its installation at other locations 
for further testing and pilot training 
recommended by the National Acad- 
emy of Sciences. 

Additional installations are being 
made by the Civil Aeronautics Admin- 
istration at Washington, D. C.; and 
Oakland, Calif. Also, six systems have 
been ordered and will be installed at 
Atlanta, Ga.; Cleveland, Ohio; Chi- 
cago, Ill.; Los Angeles, Calif.; Kansas 
City, Mo.; and New York, N. Y. Equip- 
ment has been completed by the con- 
tractor and factory inspection made. 
The first of these will be in operation 
by the time this article is printed. 
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The instrument landing system as 
installed at Indianapolis and to be 
duplicated at the above points is a 
three -element system, consisting of lo- 
calizer, glide path, and two marker 
beacons for one runway. Fig. 3 is an 
aeronautical chart showing this instal- 
lation. 

The localizer provides lateral guid- 
ance to permit the pilot to bring his 
airplane from the airway radio range 
course to a position in line with and to 
follow the exact center line of the 
runway on which the landing is to be 
made. The localizer transmitter op- 
erates on a frequency of 109.9 mega- 
cycles and is modulated at two audio 
frequencies, 90 and 150 cycles. Two 
overlapping bean -shaped patterns are 
produced and modulated at 90 and 150 
cycles respectively. 

The intersection of the two patterns 
creates a radio range course when re- 
ceived by a conventional receiver and 
the output is applied to two,selective 
audio frequency filters which are used 
to operate a differential meter. The 
result is an indicating instrument 
which will deviate to the right or left 
of zero center, depending on which 
side of the course the plane is flying. 
Fig. 9 shows the schematic diagram of 
the antenna system and the mechani- 
cal modulator which is used to pro- 
duce the patterns. Fig. 7 shows the 
resulting pattern from this type of an- 
tenna. The main array shown in Fig. 
9 produces the bean -shaped patterns 
in Fig. 7 shown as (A) ORIGINAL. 

Improved operation was obtained 
by installing the auxiliary antennas 
shown in Fig. 9, which produced the 
pattern indicated as (B) FINAL in 
Fig. 7. Improved operation was ob- 
tained because of the increased sharp- 
ness of the localizer course and be- 
cause less energy was transmitted to- 
ward reflecting objects such as the 
Airport Administration Building. 

The glide path provides vertical 
guidance to permit the pilot to keep 
his airplane always on the correct 
path of descent at a prescribed dis- 
tance above the obstructions on the 
approach and to a definite point of 
contact on the airport runway. An es- 
sentially straight line glide path six 
miles long and inclined so that rate of 
descent when the glide path is inter- 
cepted at 1500 feet does not exceed 
500 feet per minute has been devel- 
oped. This glide path is produced by 
an intricate antenna system (Fig. 10) 
which radiates a specially shaped field 
pattern as shown in Fig. 14. 

The transmitter operates on a fre- 
quency of 93.9 megacycles and is 
modulated at 60 cycles. A crystal con- 
trolled receiver in the airplane oper- 
ates the horizontal needle of the cross 
pointer instrument by means of the 
rectified 60 cycle output. 

The markers serve as distance 
guides and check points during the 
approach procedure. They operate on 
a frequency of 75 megacycles. The 
outer marker is usually located along 
the course about two miles from the 
runway. It is modulated at 400 cycles 
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Fig. 3. These diagrams show how aircraft is guided by radio to a safe landing. 

Fig. 4. Antenna system of typical two- course ultra- high -frequency radio range. 
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Fig. 5. Two -course ultra -high -frequency radio range with Sector Identification. 

Fig. 7. This chart shows the pattern resulting from the latest localizer system. 
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Fig. 6. Azimuth indicator located 
at one of our large eastern airports. 

and keyed at the rate of two dashes 
per second, and operates a purple light 
in the cockpit of the airplane. The 
inner marker is usually located at the 
boundary of the field at the approach 
end of the runway. It is modulated 
at 1300 cycles and keys dots continu- 
ously at the rate of six dots per sec- 
ond and operates an amber indicator 
light in the cockpit. 

Care has been taken to locate equip - 
ment so that it does not constitute an 
obstruction to flight. The localizer 
building is usually 14 feet high and is 
preferably located 1300 feet beyond 
the end of the runway. In several 
cases, when it has become necessary to 
locate the equipment closer to the run- 
way, it has been necessary to put the 
transmitting equipment underground 
in a waterproof basement and install 
the antennas in a low wooden building 
7 feet high. The glide path building* 
is also 14 feet high and is located 1300 
feet to either side of the runway. The 
inner marker is about three feet high 
and located at the boundary of the 
field in line with the center of the run- 
way. 

Radio Ranges . 

70° After several years of intensive de- 

velopment work, an ultra- high -fre- 
quency four -course aural range was 
developed and installations made on 

60° the Chicago -New York airwa y for 
300° 

service testing during 1941. Stations 
are located at Easton, Pa.; Sunbury, 
Pa.; Black Moshannon, Pa.; Millbrook, 

50° Pa.; Cleveland, Ohio; Toledo, Ohio; 
310' Millersburg, Ind.; and Chicago Heights, 

Ill. These stations operate on the fre- 
quencies 123.0, 123.3, 123.6, and 123.9 
megacycles. These frequencies are re- 
peated as required. 

40° Fig. No.15 is an aeronautical chart 
3 showing the layout of this airway. 

Service testing has not been completed 
to date, but tests made have indicated 
a pronounced improvement over the 
low- frequency radio ranges from the 
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Fig. 8. UHF Airport Traffic Control An- 
tenna System at large Eastern Airport. 

standpoint of fewer multiple courses, 
almost complete elimination of atmos- 
pheric disturbance and the elimina- 
tion of interference between radio sta- 
tions frequently caused by reflection of 
transmitted waves from the ionos- 
phere. 

Simultaneously, a two -course radio 
range with sector identification has 
been developed in compliance with 
specifications prepared by the Civil 
Aeronautics Administration and in- 
stalled at Indianapolis, Ind. With the 
two- course visual system, an instru- 
ment in the cockpit provides a con- 
stant indication of the airplane's posi- 
tion in relation to the course while an 
aural code signal at regular intervals 
identifies not only the station, but the 
sector in which the aircraft is flying. 

This offers a distinct advantage over 
the four course radio range in that the 
pilot knows which leg of the range he 
is flying without the necessity for any 
orientation procedure. The pattern of 
this range is as shown in Fig. 11. Fig. 
5 shows a view of the two- course sta- 
tion with aural sector identification. 
Fig. 12 shows a view of the transmit- 
ting equipment used in the station, 
and Fig. 4 the antenna system located 
in a small wooden building on top of 
the counterpoise. This stage of the 
development as called for in the origi- 
nal specifications was satisfactorily 
completed at Indianapolis. 

However, during the development, it 
was apparent that an aural course at 
right angles to the visual course could 
be obtained by means of interlocked 
sector identification signals and this 
additional course would be useful. The 
necessary steps were taken to incorpo- 
rate this feature in the equipment. 
Interlocked D -U signals are transmit- 
ted continuously except for brief peri- 
ods every 30 seconds when station 
identification letters are transmitted 
first in the D sector and then in the 
U sector. The interlocked DU signals 
are used instead of the conventional 
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Fig. 12. Above: UHF Two -course units. 

Fig. 13. Left: Orientation of 4- course. 

NA interlocking signals in order that 
the pilot may easily differentiate be- 
tween this type and the low frequency 
radio range. 

The visual indicator always points 
to the sector in which the airplane is 
located. The sector which includes 
the true north meridian line is called 
the blue sector and is so shown on the 
map, Fig. 13. The other sector is 
called the yellow sector. The aural D 
sector is to the east side of the station 
when the visual course extends east 
and west while the U sector is to the 
west side of the station. Thus, it may 
be seen that the pilot can determine 
at all times which course he is on or 
the particular quadrant in which he 
is located by first observing the color 
to which the visual indicator points 
and then listening to determine the 
relative ratio of D to U signals. 

Fig. 13 is a chart showing the two - 
course visual type radio range with 
aural station and sector identification 
and the four -course aural type radio 
range, mentioned above, as recently 
demonstrated at Indianapolis to the 
Radio Technical Commission for Aero- 
nautics and to the Air Line Pilots As- 
sociation. It has been definitely rec- 
ommended by the Radio Technical 
Commission for Aeronautics that the 
two- course radio range with aural sec- 
tor identification, using DU signals, be 
installed throughout the country and 
that simultaneous voice be applied to 
all ultra -high- frequency radio ranges. 

Therefore, the third step in this de- 
velopment program is the application 
of the simultaneous voice feature to 
this range. This will offer the distinct 
advantage that airway traffic control 
operators can keep in constant touch 
with all pilots using the UHF radio 
range. It is believed that when this 
has been accomplished, a satisfactory 
simultaneous ultra- high -frequency ra- 
dio range will be available for nation- 
wide installation to replace existing 
low- frequency facilities. Work is now 
being concentrated at the Indianapolis 
Experimental Station to this end, and 
it is believed that a satisfactory solu- 
tion to the problem should be avail- 
able in the near future. 

(Continued on page 67) 

Fig. 14. Left: Field Pattern of Glide 
Path Antenna System installation, 
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66 AT can the radio service - 

man 
do to aid the present 

war effort ?" 
That question is upon many lips to- 

day. To say that servicemen should go 
into the services of the armed forces 
has already been said and already is 
being done. In fact, only recently we 
visited a certain military establish- 
ment, which for very obvious reasons 
we shall not name, where we saw large 
numbers of ex -radio servicemen under- 
going serious training in the operation 
and repair of a certain very valuable 
military device. It was like "old home 
week" for us, for there we met men 
whom we have not seen for fully ten 
or twelve years -men who were our 
students in a radio school which we 
conducted during the evenings many 
years ago. Every one of the men we 
saw -and we spoke to many -was in 
high spirits and fully aware of his 
future responsibilities. They were . 

working and studying hard, absorbing 
details concerning equipment which 
was much different from the kind they 
handled in commercial life, far more 
complicated, but they tackled the job 
with a spirit of earnestness and zeal 
that merited the highest approval. 

But, as we all appreciate, all the 
radio servicemen of the nation cannot 
enroll to do similar work. Some are 
not physically fit and others have de- 
pendents. Still others are too old. All 
in all, the radio repairmen of the na- 
tion are divided into two groups : those 
who are associated with the armed 
forces and those who have their tasks 
to perform on the home front. About 
those who are in the armed forces or 
doing work for the various military 
branches of the nation, they already 
are doing their jobs . . . It is those on 
the home front who are the subject of 
this discussion. 

Everyone agrees that properly oper- 
ating radio receivers are vital to the 
morale and general welfare of the peo- 
ple of the nation. Everyone agrees that the radio receiver in the home 
will play its important part not only 
in keeping the people informed of what 
things are happening but also as the means whereby those who are today 
confronted with the stupendous task of bringing this war effort to a successful 
culmination upon the multitudinous 
fronts, can speak to the public at large. 
It is through the radio in the home that the people of the nation as a whole can be counseled, warned, 
calmed, in general, spoken to by those 
whose messages are vital to us all. 

As important as all of that may be 
and important as the proper operation 
of a radio receiver may be, other tasks 
still remain which must be delegated 
to the radio repairmen of the nation. 
We recognize to the fullest extent the 
many difficulties which confront the 
present day radio- repairman in the 
fulfillment of his obligations. The 
shortage of man power in the radio re- 
pairing field has made the job of prop- 
erly maintaining America's radio re- 
ceivers very difficult. The curtailment 
of new receiver production for the 

May, 1942 

The American radio servicemen's shop plays a vital role in our defense. 

What Servicemen Can Do 

to Aid Our War Effort 
by JOHN F. RIDER 

The shortage of manpower in the 
radio service field is increasing daily. 

commercial market on April 22 of this 
year will bring into the repair shop 
many hundreds of thousands of radio 
receivers which otherwise would have 
been discarded and replaced by new 
units. With new receivers not avail- 
able, the old ones must be made to 
work. 

All of this means a boom in the in- 
dustry, a state of activity which the 
radio industry has never experienced. 
It means profitable operation -a sell- 
ers' market with all that it implies 

The industry views with alarm 
the increasing shortage of technical 

help -the possibility that the present 
well of replacement parts may eventu- 
ally run dry and not in the too far 
distant future at that . . . But the 
true state of affairs is far more serious 
than the possibility of the occurrence 
of events and conditions which may 
impair the financial advancement of 
the radio repair industry. 

The nation is at war . . . All its re- 
sources must be used to the fullest ad- 
vantage. Among these resources are 
many thousands of men who are radio 
specialists -the radio repairmen . . . 

(Continued on page 60) 
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WITH Russian ski troops skim- 
ming over the frozen battle- 
fronts around Smolensk and 

with American "para -ski" troopers in 
training atop Mount Baldy, Utah, un- 
common interest is attached to a 10- 
pound portable radio outfit suitable for 
communication between ski batallions 
and their headquarters. Oddly enough, 
this compact vest- pocket edition of 
radio was originally developed as an 
instrument -of peace, for salvaging 
human lives by summoning medical 
aid when skiers were seriously injured 
while indulging in winter sports. Now, 
however, its quick conversion to an 
agency of warfare accents its imme- 
diate use as a weapon of destruction 
in our all -out victory effort.. 

This complete radiophone unit, to- 
gether with power supply, weighs only 

22 

Almost completely camouflaged 
are thesè para- troopers in action. 

by 
S. R. WINTIERS 

Russian ski troops have been most effec- 

tive. Our forces will be similarly equipped. 

10 pounds and has a two -way com- 
munication range, over optical paths, 
of approximately 50 miles. With short 
antennae and over level terrain, this 
maximum distance may be reduced to 
three or four miles, if desired. A panel 
switch permits selection of any of three 
transmitting frequencies, any or all of 
which may be crystal controlled. The 
receiver is practically non -radiating. 
The provision for selecting any of the 
three crystal- controlled wave lengths 
renders the equipment adaptable for 
operation in fixed -frequency networks, 
and permits ready transfer from one 
network to another. 

Radio communication in the Na- 
tional forests and parks was originally 
in the two to four -megacycle band. 
This part of the radio spectrum, easily 
utilized by single channel transmitters, 

and evidencing the least variation in 
diurnal and seasonal sky -wave propa- 
gation, is equally adaptable for com- 
munication between ski troops. An- 
tenna lengths influenced the Forest 
Service in selecting the higher limit of 
the frequency band. To secure the 
greatest efficiency in the use of porta- 
ble equipment, horizontal half -wave 
antennae were employed. Densely 
forested areas make it difficult to find 
spaces large enough to stretch an- 
tennae. This difficulty increases with 
the length of the radiating system. 
The Forest Service found that a 140' 
antenna was an effective compromise. 

The installation of ultra -high fre- 
quency stations has increased rapidly 
within the past few years. Selection 
of frequencies in this portion of the 
spectrum represents a compromise be- 
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Para -ski Troopers undergo extensive training. Many of these 
seen snow until their arrival at the scene. Mt. Superior seen 

District ranger Harold Engles shown operating one of the 
used for man hunts, counter -espionage, and other military 

men had never 
in background. 

field radio sets 
or civil duties. 

Skis must be kept in perfect con- 
dition and be inspected regularly. 

tween desirable characteristics of the 
ultra -high frequencies, such as mini- 
mum static, short antennae, lack of 
circuit deficiencies, and better cover- 
age below the line of sight obtainable 
with low frequencies. Strangely 
enough, ultra -high frequency systems 
have developed more rapidly in moun- 
tainous regions than in flat or rolling 
country. It has been found that 
"blind" soots behind sharp mountains 
and ridges are not as sharply defined 
as in areas where slopes are less 
precipitous. 

In operation, the ultra -high "wave - 
sprinklers" receive the intelligence 
from one station and automatically 
retransmit it to another. The relay, 
however, must have very nearly an 
optical path to both stations. The 
transmitter section is of conventional 
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Para -ski Troopers of Co. B, 503rd Parachute Battalion get their first training. 

design and has an output of two watts. 
The receiver presents some interesting 
features. T w e lye radio- frequency 
stages, first detector, crystal oscillator, 
frequency multiplier, three intermedi- 
ate- frequency stages, second detector 
(AVC), 15- kilocycle noise amplifier and 
rectifier, relay control tube, and audio 
amplifier. 

The principle of operation of the re- 

lay control is based upon inherent cir- 
cuit noise and variations of this noise 
with signal input. A filter which 
passes a narrow band centered at 15 
kilocycles is branched off from the 
audio input circuit. The resultant 15- 
kilocycle noise component is amplified 
and rectified to produce control bias 
for the relay tube. The system oper- 
ates with the relay, which controls the 

The operator is summoning help from headquarters for the injured ski -trooper. 
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transmitter, off under maximum cir- 
cuit noise, static crashes or other heavy 
noise, and relay on when an applica- 
tion of a signal causes a reduction in 
the 15- kilocycle noise component. 

The radio equipment of the forest 
ranger or ski trooper must, of neces- 
sity, be able to "take it." Controls 
must be fool -proof. Operation must be 
so simplified that even an untrained 
operator can manipulate it. Parts 
must be standard in design and avail- 
able through commercial sources. The 
word "portable" to the skier must be 
interpreted literally. Other equipment 
which he normally carries weighs be- 
tween 25 and 35 pounds. Thus, ten 
or eleven pounds is about the practical 
limit of additional weight he can bear 
for purposes of communication. Since 
portable radios must be low -powered, 
the supply of energy is also restricted 
on semi -portable forest units. An in- 
sufficient u number of frequencies makes 
it necessary to repeat the same wave- 
lengths within the interference range 
in order to keep power at a minimum; 
in this way the portable radio equip- 
ment is protected against interference 
from the high- powered mobile and 
semi -portable equipment, also in use 
throughout isolated sections. 

The value of ski troop training has 
been forcefully demonstrated by the 
Russians. In recent months, the United 
States Army has stepped up its activ- 
ities in this direction and has been pre- 
paring troops in the mastery of skis 
for duty in whatever snow- covered bat- 
tlefields our war effort may bring us. 

The modern use of skis in offensive 
and defensive warfare has brought 
about the increases of popular treks 
to skiing areas. Skis as a mode of 
transportation have assumed a definite 
place in our national life. The Nor - 
wegians were using skis as early as 
the fifteenth century. Their first use 
as an aid to military forces was in 
1904 when the Norwegians organized a 
military ski school at Briancon for the 
French Army. 

Aiding the Forest Service in patrol- 
ling winter sports areas is a group of 
expert skiers of the National Ski Asso- 
ciation. Members of this association 
volunteer their services for scheduled 
and systematic patrols of ski trails in 
the National Forests. Each member 
who contributes his time to this grow- 
ing national pastime is an expert 
skier, qualified to give first aid. With- 
out the help of the volunteer patrol 
in policing the trails, assisting in 
rescues, and summoning aid, the forest 
ranger would find his winter unceas- 
ing. The Forest Service pays enthusi- 
astic tribute to this group and to their 
sponsor, Roger Langley. 

Recognizing the need for outdoor 
exercise and relaxation as a means to 
maintaining public morale in times of 
war, it has been- decided to continue 
the ski trains and busses which have 
been operating to and from winter 
playgrounds. The National Park Serv- 
ice has just announced the opening of 
a new ski lodge in Mount Rainier Na- 

(Continued on page 59) 
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Complicated circuits hold no fear for the operator after completion of course. 

Radio Training in the Coast Guard 
THERE is probably no service in 

which radio plays such a varied 
role as in the U. S. Coast Guard, 

and certainly no service in which radio 
plays a more important part. Today 
the Coast Guard, distributed as it is 
not only along t he coasts, inland water- 
ways and Great Lakes of this conti- 
nent, but among all U. S possessions 
as well, requires a very comprehensive 
radio system just for communications 
within its own elements. Add to this 
the need for regular and emergency 
contact with commercial ship and 
shore points, dissemination of weather 
reports and storm warnings, the opera- 
tion of direction -finding and beacon 
stations, the provision of 2 -way com- 
munication with lightships, and its 
many other miscellaneous radio func- 
tions, and some idea is gained of the 
extent and importance of radio in the 
Coast Guard. 

To meet the requirements for quali- 
fied operators the U. S. Coast Guard 
Resident Radio School was established 
at Fort Trumbull, New London, Conn., 
back in 1926. Its training program has 
been recognized as one of the finest in 

May, 1942 

by Capt. ROBERT DONOHETE 
Commander, New London Base 

Graduated from the Coast Guard Academy and was commis - 
sioned in 1913. since that tüme he has served as a qualified 
aviator, at qualified engineer, and a line officer. His ünferesf in 
the training and education of enlisted personnel brought about 
his assignment as Superintendent of the Maritime Service Training 
Station of Fort Trambull from whence followed a further assign- 
ment in October, 740, as Commander of the New London Base. 

Training facilities in the Coast Guard for 
radio operators is expanding at a fast rate. 

existence, and as one which requires 
unusually high standards of perform- 
ance on the part of the men who com- 
plete it. Today this school is still func- 
tioning at full speed, and a similar 
school has been started at Curtis Bay, 
Maryland. to meet the increased de- 
mand for trained operators arising out 
of the present emergency. Training 
facilities at New London are being 
expanded as rapidly as possible and it 
is expected that before many more 
months have elapsed there will be 

enough radio operators being turned 
out to meet the rising needs of the 
Coast Guard servie 

In the meantime however, there is 
a need for experienced radio men - 
radio amateurs or ex- commercial op- 
erators who are qualified in their code 
speed and technical knowledge to step 
right into operators' berths, or others 
whose knowledge and ability are such 
as to enable them to qualify as opera- 
tors with appreciably less than the 
usual training necessary to a man who 
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Coast Guard ops "learn by doing." 

Checking contactors on beacon unit. 

Students testing radio transmitter. 

Practical Andy the labcrltory. 

starts from the very beginning. 
Men who enlist and qualify as oper- 

ators enter the Coast Guard service 
with rating and pay corresponding to 
their ability. While the normal pay on 
enlistment is $21.00 per month (it may 
have been increased along with the 
initial pay for all branches of military 
service by the time this appears in 
print), qualified radio operators can 
obtain up to $72.00 or $84.00 per month 
right from the start. These are the 
pay rates of 2nd and 1st Class Radio- 
men, respectively, and are in addition 
to lodging, food, uniforms, etc. 

What about young men with little 
or no radio experience but who desire 
to enlist for radio service, influenced 
perhaps by the knowledge that upon 
return to civil life they will be quali- 
fied for jobs as commercial radio op- 
erators, or perhaps by the fact that 
radio offers an excellent chance for 
rapid advancement within the service ? 

It is usually not possible to accept 
enlistments with a specified type of 
service. Tests might disclose a lack 
of aptitude for radio, there might be 
more urgent need for men for other 
types of work, and so on. However, a 
man upon enlistment can state his 
preference, and his desires will be hon- 
ored insofar as this is possible and is 
for the good of the service. 

Any man who has a fair understand- 
ing of radio theory or practice, or who 
is able to transmit and receive code 
will, of course, have an excellent 
chance of getting into the radio end. 
If he applies himself he will find it pos- 
sible to advance rapidly. It is often 
said of the Coast Guard that it offers 
advantages over the other uniformed 
services in that it is smaller and in- 
dividual ability is more quickly recog- 
nized. Certain it is that every man 
who desires it has constant opportu- 
nity for self improvement. Corre- 
spondence courses are available to him 
when on active duty and there are 
resident courses for . which he can 
make application. All of this training 
is, of course, without charge of any 
kind so far as the enlisted student is 
concerned. 

Briefly the radio training consists of 
three parts, an elementary resident 
course by means of which a beginner 
is converted, into a full- fledged radio 
operator, a technical correspondence 

Study of direction finding equipment. 

course by means of which operators 
can prepare themselves for advance- 
ment while on active duty, and an ad- 
vanced resident course which qualifies 
the student as an expert maintenance 
and repair man. 

The Elementary Course 
This is a resident course given at 

the U. S. Coast Guard Resident Radiò 
School at the New London Base, New 
London, Conn. It is a six -month, full - 
time training course, the graduates of 
which are fully qualified radio opera- 
tors capable of copying code directly 
on a typewriter at a speed of 25 words 
per minute, familiar with the opera- 
tion of standard Coast Guard trans- 
mitting and receiving equipment, and 
thoroughly acquainted with message - 
handling procedure, and the other du- 
ties involved in station operation. 

A hundred men are in training at 
one time in this school, of which Lieu- 
tenant M. H. Griffith is Officer in 
Charge, assisted by Ensign W. W. Bal- 
lowe and a staff of six instructors. The 
school itself is a rambling 2 -story 
building in which the lower floor is 
occupied by the code room, laboratory, 
lecture hall and other rooms where 
the practical instruction on the opera- 
tion of CG equipment is given. The 
barracks where the students live oc- 
cupy the second floor. 

Study hours are from 8 :00 a.m. to 
4:30 p.m. from Monday through Fri - 
day of each week. Saturdays are 
given over to weekly tests and exami- 
nations by means of which each stu- 
dent's progress is closely followed. If 
these weekly tests disclose delinquency 
on the part of any students, these are 
given extra evening sessions the fol- 
lowing week to enable them to catch 
up. Failure of a student to keep up 
with his group will result in his trans- 
fer to some other type of work.. This 
is not necessarily a reflection on such 
students (who constitute between 10 
and 15 percent of those who undertake 
the training), but provides definite in- 
dication that these men are not cut 
out to be radio operators. 

During the first 3 months of the 
training the school day is divided as 
follows : 

8 :00 to 9 :15 a.m. Theory lecture 
9 :15 to 9 :30 a.m. Recess 
9.30 to 11 :45 a.m. Code practice 

Section of the transmitter room. 
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11:45 to 12:00 n. 
12 30 to 1:00 p.m. 
1:00 to 2 :45 p.m. 
2 :45 to 3 :00 p.m. 
3 :00 to 4 :30 p.m. 

Sweeping up 
Lunch 
Procedure lecture 
Recess 
Code practice 

The term "code practice" also in- 
cludes touch typewriting practice, as 
all code reception, right from the very 
beginning, is copied on the typewriter. 
It has been found that in this way the 
code symbols for a given letter auto- 
matically associate themselves with 
the corresponding key on the type- 
writer in the mind and reflexes of the 
student and that he gains speed faster. 
During the second week transmitting 
practice is started by each student and 
in this connection a great deal of ef- 
fort is concentrated on the develop- 
ment of good sending "fists." One 
means toward this end is to have the 
students listen to perfectly keyed 
transmission and to accompany this 
transmission with their own keying. 
In this way any undesirable tendencies 
are readily detected and remedied be- 
fore they become habits. 

It is an interesting fact that code 
reading speed increases at the rate of 
approximately one word per minute 
each week. Also that a speed key or 
"bug" when properly adjusted and op- 
erated provides better "copy" for re- 
ceiving practice than does a straight 
key. All code characters are made at 
a 20 w.p.m. rate regardless of the 
actual number of words transmitted 
per minute (until the student's speed 
exceeds 20 w.p.m.). 

The study of procedure is based on 
Coast Guard -Navy, Army and com- 
mercial practice and includes study of 
radio laws and regulations, various 
government publications relating to 
the subject, etc. 

The study of theory utilizes as its 
text the elementary section of the 
"Practical Radio Engineering" course 
of the Capitol Radio Engineering In- 
stitute. The scope of the theory studies 
is self evident from the following list 
of subjects covered: - 

Arithmetic 
Elementary Algebra 
Electron Theory 
Current and Voltage 
Conductors and Insulators 
Series -parallel Circuits 
A.C. Generators 
Batteries and Charging 

Operating procedure dass in session 

D.C. Generators, Motors, Meters 
Inductance and Capacitance 
Radio Circuits and Constants 
Vacuum Tubes and Circuits 
Radio Receivers 
Transmitting and Receiving 

Antennas 
Types of Radio Transmissions 
Radio Transmitters 
Radio Direction Finders 
During the second three months of 

this course practical laboratory work, 
procedure drills and actual watch - 
standing practice are substituted for 
the daily lectures on theory and pro- 
cedure. As a result of this thorough- 
going, practical experience, most grad- 
uates are able, when they leave the 
school, to immediately take over a 
radio watch without additional in- 
struction at the place of assignment. 

Upon graduation from this resident 
school, students receive a rating of 
Radioman 3rd Class, carrying with it 
pay of $60.00 per month. Considering 
the fact that most of them enter as 
Apprentice Seamen with pay of $21.00 
per month, this is rapid progress. 
(These are the pay scales in effect 
during the early part of March when 
this is being written and may be in- 
creased, perhaps before this appears in 
print, by pending legislation.) 

For those who enter the service with 
fairly extensive radio knowledge and 
experience, but not enough to qualify 
immediately as operators, there is a 
special course given at this resident 
school. This course enables these ex- 
perienced men to complete their basic 
training in three months instead of 
the usual six. 

From the New London elementary 
school, or from the similar school at 
Curtis Bay, Md., the student is as- 
signed to active duty. His first assign- 
ment is likely to be aboard ship. Here 
he will accumulate operating practice 
in actual service. 

The Coast Guard Institute 
When the operator goes on active 

duty, his study for advancement need 
not stop. In fact, every man is re- 
quired to continue. For this purpose 
facilities are provided the operator 
through enrollment at the Coast 
Guard Institute, a Service correspond- 
ence school long established at the 
New London Base to provide enlisted 

(Continued on page 53) 

Equipment used for "standing watch" 

Instructor explains tuning procedure 

Proper keying habits are studied here 

This Class is stud -sing radio theory 

Code reading and midi t)ping Jass 
i 
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Special sets are needed 
for sounding air alarms. 

ALERT RECEIVER 

CIRCUITS by RUFUS P. TURNER 
Consulting Engineer, RADIO NEWS 

Today. more titan ever before, the technicians have a 
real opportunity to develop remote- control devices. 

ASMALL number of civilian ra- 
dio men handled remote control 
equipment prior to the war. A 

larger number consumed thousands of 
words of printed matter on the sub- 
ject. The bulk of amateur interest in 
control gear seems to have centered 
about the manipulation of model 
planes in flight. But whatever the 
motivating impulse, the art of con- 
trolling distant mechanisms by means 
of radio never failed to open wide new 
vistas to all who dipped into its mys- 
teries. 

Today, when every technical skill 
has enlisted for defense, radio control 
is finding real, practical jobs to do. 
The amateur, serviceman, or experi- 
menter who has dabbled in "remoting" 
can summon up his knowledge of the 
subject, tackle one of these jobs, and 
do his community a full -sized service. 
The opportunity that beckons at the 
moment is the construction and instal- 
lation of alert receivers -robot sets 
that turn on alarms automatically 
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when a local radio station transmits a 
raid -warning signal -and working out 
alert- signal systems with local broad- 
cast, police, or special emergency sta- 
tions. An opportunity is afforded at 
the same time for close cooperation 
with local civilian defense authorities. 

A substantial number of "extra" re- 
ceivers can be converted into alert sets 
with little constructional difficulty. 
Another prolific source of supply is the 
ham junk box which will doubtless 
yield sufficient parts for building many 
more such sets. Alert receivers do not 
have to be showy, but they must stand 
watch with the faithfulness of a fine 
timepiece and be built against break- 
down. 

In this article are shown several re- 
ceiver circuits and transmitting sys- 
tems which may readily be compre- 
hended by the average radio builder. 
There are numerous other possible 
circuits and systems, as well as a flood 
of elaborations of the schemes we 
show. We believe the circuits appear- 

big on these pages to contain the es- 
sentials of any alert- receiver system 
and recommend them to radio men 
looking over the proposition from 
scratch. 

Each receiver will require a particu- 
lar kind of transmitted signal; and be- 
fore building any set, the radio man 
will need to confer with local radio 
stations (who will, in turn, query the 
F. C. C. and D. C. B.) to ascertain if 
that type of signal will be authorized 
for transrilission in his locality. 

Receiver Requirements 
In order to be dependable and rea- 

sonably fool -proof, the alert receiver 
must: 

1. Require no outside antennae. 
2. Operate on line power or bat- 

teries, and possess means for auto- 
matically switching -in batteries on 
failure of the line power. 

3. Be capable of remaining tuned to 
the alarm station over long periods of 
non -maintenance. 
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4. Possess high safety factor in all 
components, to insure against break- 
downs or faulty operation. 

5. Be capable of operating a pow- 
erful alarm, such as a large bell, heavy 
horn or siren, or strong danger lights. 

The first requirement almost makes 
the superheterodyne type of receiver 
the sole choice. However, some effi- 
cient T.R.F. circuits possess sufficient 
local sensitivity to operate satisfac- 
torily with loops or short lengths of 
wire. The loop receiver is strongly fa- 
vored, since it is compact, complete, 
and readily portable and may be 
moved quickly from one location to 
another. 

TUNED TO 
STATION 

F REQ. 

A. F. 

OUTPUT 

LOW CURRENT 
D.C. RELAY 

LINEAR D.C. 

REGT. OUT- 
PUT 

ALARM 
DE V CE 

Fig. 1. 

Any satisfactory receiver may be 
made to satisfy the second requirement 
by rewiring the power supply circuit, 
as shown in Figure 7, so that standby 
batteries are automatically switched 
in at the instant of line voltage fail- 
ure. 

The third requirement calls for 
sturdy mechanical construction in the 
receiver, good tuned circuit design, 
fresh tubes, and shock -proof mounting 
of the set. This does not mean that 
the builder will be required to design 
a set from the very start. A careful 
inspection of a potential alert receiver 
will reveal faulty tuning condenser in- 
sulation, which gives rise to poor 
tuned -circuit Q and resultant instabil- 
ity. This material may be replaced, or 
the entire condenser gang changed. 
Excessively long r.f. leads may be 
shortened. Tuning condenser end bear- 
ings may be tightened, rotor brushes 
cleaned and tightened, sockets and 
glass tube envelopes washed down 
with benzene or lacquer thinner. Loose 
coils may be rewound, and all faulty 
soldered joints remade. 

Requirement 4 is an important one 
that calls for "over- designing" the set. 
By -pass condensers, filter condensers, 
filter chokes, resistors, power trans- 

TO A.F. 
OUTPUT OF 

RECEIVER 

R 

e6H6 OR 
IV 

RELAY 

11 1 

IIO ' STEP -DOWN 

AG t n. 
TRANS. 

ALARM 
DEVICE 

Fig. 2. 

formers, and rectifier tubes should be 
replaced with components rated to 
withstand higher voltages and cur- 
rents than appear in the circuits. 

By the use of satisfactory electronic 
relay schemes, as will be shown in the 
receiver circuits, requirement 5 may 
be satisfied. The type of alarm signal 
will be a matter of individual choice. 

May, 1942 

Fig. 5. 

Circuits and Systems 
In order to operate a distant alarm, 

the transmitted signal must fall into 
one of these categories : (1) pure c. w. 
carrier, keyed or sustained; (2) tone - 
modulated carrier, modulated at audi- 
ble, sub -audible, or superaudible fre- 
quency; and (3) tone -modulated car- 
rier, modulated within the audio spec- 
trum, the modulation percentage of 

TUNED TO 
STATION 

FREQ. 

- OUTPUT 
A.F D.C. 

OUT- 
PUT 

LINEAR 
REGT. 

BAND -PASS VLOW CURRENT FILTER RELAY 
ALARM 

DEVICE 

Fig. 3. 

which may be varied to actuate the 
alarm. 

Carrier- operated systems may be 
be made very simple. For example; an 
emergency transmitting station may 
be set up to operate on an exclusive, 
or semi -exclusive frequency. A simple 
receiver to pick up emergency trans- 
missions from such a station might 
consist of a single r.f. amplifier and de- 
tector, and a sensitive, low- current d.c. 
relay might be connected into the de- 

Fig. 4. 

tector plate circuit to be actuated by 
the change in plate current when the 
emergency signal is picked up. The 
secondary circuit of the relay is then 
connected to a battery and bell. Each 
time the emergency carrier is switched 
on, the change in detector plate cur- 
rent at the distant receiver will cause 
the sensitive relay to close, sounding 
the bell signal. 

However, simple carrier receivers 

are not entirely practical for alert 
purposes. In addition to requiring the 
services of a special station operating 
on a particular frequency, such simple 
sets are subject to static, both man- 
made and atmospheric, interfering 
signals, and poor sensitivity. For these 
reasons, the use of extremely simple 
carrier -operated alarms is not recom- 
mended, except in cases where an 
ultra -high frequency emergency sta- 
tion may be authorized for the locality 
and a superregenerative receiver is 
employed. Accordingly, only one car- 
rier- operated alarm is shown in this 
article and that is the relatively ad- 
vanced superhet arrangement of Fig- 
ure 5 which will be described presently 

RECVR. POWER TRANS 

4.!I TUBE 
FILS. 

a--- D.PDT. RE _AY 

-I ( 
TO B+ OF RECVR. 

Fig. 7. 

Figures 1 and 3 show tone -operated 
alert receivers. WY.ile it may be sup- 
posed that, since these are single fre- 
quency responsive sets, special trans- 
mitting station will be required, it is 
assumed that the special tone will be 
transmitted by a regular broadcast or 
police station. 

Referring to the explanatory block 
diagram of Figure 1, the receiver is 
tunable to the station frequency and 
left operating at all times. The audio - 
frequency output voltage from the re- 
ceiver is applied to a linear diode de- 
tector which rectifies it and delivers 
the direct currents to low- current d.c. 
relay. If the a.f. cutput is taken di- 
rectly from the detector stage, this re- 

(Continued on page 56) 
Fig. 6. 
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Civilian 

Air Raid Warning 

by THOMAS J. TAAFFE. Jr. 

Here is a complete u orlcable plan 
that may be followed to advantage 
for hundreds of towns and cities. 

A 34' air raid tower showing the 
speakers mounted on a platform. 

TODAY'S watchword throughout 
the country is all out for Victory, 
and with this utmost in our 

minds, it therefore becomes necessary 
to coordinate our manpower, our re- 
sources, and our equipment. It is the 
purpose of this article to show the vi- 
tal necessity, modern communications 
may play in our defense plan. Having 
erected and installed the first official 
Air Raid Warning Tower in this sec- 
tion of the country, this article will 
describe the proper procedure to have 
an Air Raid Tower made official. 

The problem in our section, as in 
many sections of the country, is what 
is known as a "dead- spot," that is, lo- 
cations where we cannot hear any 
signals from the official fire houses. 
With this condition in mind, it was 
therefore necessary to turn to the 
modern method of receiving an official 
signal, and erecting a tower and as- 
sociated equipment that would enable 
us to send forth an approved signal, 
such as is used for fire whistles as in 
our section. To have a better under- 
standing of the modern means of com- 
munication, and how it may be used 
in your own community, we shall de- 
scribe, briefly, this theory. 

Referring to suggested communica- 
tions, Air Raid Emergency chart, you 
will notice that the "alert" signal will 
originate at Army Headquarters. This 
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The author shows the system to Capt. Philip McQuillan of the Greenburgh police.. 
Note the insignia appearing on the panel of the power amplifier on the right. 

signal is then sent through the teletype 
system to the teletype headquarters. 
The teletype headquarters branches 
off to the various Police Stations hav- 
ing teletype receivers. 

The central point of communica- 
tions in which we are interested, is our 
local Police Headquarters for the han= 
dlling of messages, teletype, telephone 
and radio, In the majority of cases, 
Police Headquarters have this equip- 
ment. 

Branching off from Police Head- 
quarters, we have the two -way radio 
cars, the various fire houses, schools, 
factories,, industries, and Air Raid 

Warning Towers. The chart will 
clearly show the type of communica- 
tions which should be used between 
these various centers. The working 
of this system is as follows: 

On the teletype system, there are 
three signals given, yellow for precau- 
tion, blue for caution, and red for air 
raid warning. Army Headquarters 
originates these signals. Assuming 
that this is put into operation, the 
following would take place. The yel- 
low signal is given by Army Head- 
quarters over the teletype system to 
teletype headquarters. The teletype 
headquarters sends out the yellow sig- 
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i 
nal to the various receivers that are 
hooked up to this center, the local 
Police Headquarters being one of 
them. Upon receiving this yellow sig- 
nal, Police Headquarters notify the 
various fire houses, factories, indus- 
tries and Air Raid Warning Towers 
by telephoning that the yellow signal 
has been given. This warning is ac- 
companied by an official signature of 
the officer giving the call. After giv- 
ing the yellow call by telephone to 
these points, the Operators in these 
air raid warning posts, turn on their 
radio receivers which are tuned in to 
the local Police Headquarters only. 
Police Headquarters, through their ra- 
dio transmitter, again give the yellow 
signal accompanied by an authorized 
signature. 

From here on all communications 
with reference to the receiving of the 
blue or the red signal, are given by 
radio. It would %be well to remember 
that this is a four -check system, be- 
fore an alarm is given out, and that an 
accurate station log should be kept to 
enter all official calls received, time 
they were received, signal that was re- 
ceived, and officer who authorized the 
call. This is' very important, as one 
of the main objects is to eliminate any 
possibility of false alarms. 

Assuming that the red signal is re- 
ceived, it is then the duty of the vari- 
ous Air Raid Warning Stations to send 
out the proper air raid warning signal. 
When this signal is sent out, all volun- 
teers and equipment should report to 
their designated fire houses, which 
shall be predetermined, and divided 
into districts, according to the number 
of fire houses, and the size of the ter- 
ritory being covered. All Air Raid 
Wardens and Senior Wardens, will 
naturally take their positions in their 
designated sectors. 

All Officials and Directors of the 
emergency work shall report to Police 

POLICE 
RADIO CAR 

POLICE 
RADIO CAR 

o 
o 
o 

TELETYPE 

RADIO 

PHONE 

Traffic control car equipment includes 30 watt amplifier, mike and speakers. 

Headquarters. Each school shall have 
a telephone dispatcher who will report 
to the school post. These schools are 
to have a direct telephone line to Po- 
lice Headquarters. 

Sending Emergency Equipment 
and Auxiliaries to a Given Point 

in Case of Necessity 
The Wardens in need of help are to 

give their messages to the Senior War- 
dens by personal contact, the Senior 
Warden in turn, reports by telephone 
to the school district to which he is 
assigned. The dispatcher at the school 
reports by telephone to Police Head- 
quarters. As there may be many calls 
coming in at one time from various 
districts in need of help, Officials at 
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Police Headquarters will determine 
where and what type of equipment, 
and Auxiliaries are needed. The call 
is then sent out over the Police radio 
to the fire house where these Auxil- 
iaries are constantly on the alert. 

At the same time, the call is given 
to the Police Radio Squad Car to pro- 
ceed to the location of trouble, and to 
meet the Auxiliaries and report back 
to Headquarters from the location of 
trouble. In this manner, it is possible 
to be in direct contact, and know ex- 
actly the conditions in the field, and 
it is also possible tc send these various 
units wherever they may be needed, 
communications in this case being be- 
tween Police Radto Car and Police 
Headquarters. This chart should be 
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Traffic Control Car with full equipment mounted. Left -to- right: Fred Suther- 
green, P. McQuillan, H. Medovich, C. Bukes, Howard Kinch, and William Stillman. 

drawn up to meet the requirements of 
your own community. 

The Official Air Raid Warning 
Tower 

The first step in this procedure is 
to determine that you are in a dead 
spot, and that enough people are af- 
fected so as not to be able to hear the 
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Block diagram of complete system. 

signal from the fire houses. It will be 
found that in these locations, you will 
have any number of people who be- 
long to the various auxiliaries. By 
gathering these organizations to- 
gether, and working out the problem 
with the Civilian Defense Council, the 
Chief Air Raid Warden, and the Police 
Department, you will find that they 
will be very willing to cooperate, and 
officially recognize a warning tower 
that your community may wish to set 
up. In our own community, the true 
American spirit of cooperation was 
predominant. The idea was started by 
five of the Police Auxiliary, of which 
the author is one. 

By the time the tower and its asso 
ciated equipment were completed, we 
had received the cooperation of four- 
teen union carpenters who received 
permission from their unions to work 
on this tower. The lumber for the 
tower was donated by a construction 
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company working in the neighborhood. 
Camouflage paint was supplied by a 
local resident. Official signs for the 
tower were donated by a local sign 
painter. Upon completion of the work, 
refreshments were served by a local 
tavern owner to all those who partici- 
pated in the project. 

This is the typical American spirit, 
and I am sure you will find it in your 
community as we did in ours. 

Equipment for the Tower 
The problem of equipping the Air 

Raid Warning Tower is quite a simple 
one, as all standard equipment is used 
throughout. You may even find, in 
your community, many of the neces- 
sary parts. Of course, it would always 
be advisable to have your local radio 
man, or sound technician, work with 

, you on the laying out, and the setting 
up of this equipment. We are equipped 
with a Hallicrafter, all -wave receiver.. 

This receiver was chosen because 
our Police Radio Station is working 

on a frequency of 33.1 megacycles. It 
should be kept in mind that only a 
very reliable communications receiver 
should be used as this is the center of 
your receiving the alarm information. 
Connected with this receiver, we are 
using an antenna of a type recom- 
mended by the manufacturer. 

This receiver is left tuned to our Po- 
lice Station at all times, and the on- 
and -off operation of this receiver is 
worked through a separate 110 volt 
switch box which is equipped with a 
green light, showing "on" for the ra- 
dio, and a red light showing "on" for 
the amplifier system which generates 
the signal to the speakers in the tower. 
The amplifier in use here is a stand- 
ard make, with an output of 100 watts. 

Any standard public address ampli- 
fier of sufficient power can be used for 
this purpose. To determine the power 
of the amplifier that may be needed 
for your particular location, and the 
amount of area which you desire to 
cover, again it would be advisable to 
get this information from the manu- 
facturers of amplifiers, or your local 
men as stated before. By using a 
standard amplifier, it becomes appar- 
ent that we may generate any type of 
signal that we desire, in our case, of 
generating a signal similar to the blast 
of a fire horn, we are using a standard 
oscillator that emits a 400 cycle note. 

The output of this oscillator is fed 
into the input of the amplifier. The 
line connecting the oscillator and the 
amplifier has a switch in it which en- 
ables us to send a given alarm which 
in our township is the No. 5 signal; 
four rounds, which is eighty blasts. If 
in the future, it is decided that a siren 
is to be used instead of an air type 
signal, all that has to be done to this 
equipment is to hook a microphone up 
to your amplifier in conjunction with a 
small electrically driven siren, thereby 
amplifying this siren to great propor- 
tions. 

The output of this amplifier is fed 
to four loud speakers which are 
mounted in large parabolics, and are 
placed on top of the tower, one speaker 
in each direction. These speakers are 
equipped with transformers to match 
the output of the amplifier. Here, 
again, is the necessity of using good 

(Continued on page 69) 
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CAA RADIO EQUIPA ENT 

by REEDER G. NICHOLS 
Civil Aeronautics Admiinistration 

Has been active in all phases of aeronautical radio communica- 
tion and navigation. In 1934 he was radio operator and assist- ant navigator with Roscoe Turner and Clyde Pangborn in the England to Australia air race. On this trip he broke all existing 
records for communication from aircraft fo ground stations. main- 
taining unbroken half -hourly schedules with Bergen, Norway, and 
San Francisco, California, at distances of 1,500 to 11,400 miles. 
He is now head of the CAA radio and electrical inspection serv- 
ice, a position which he organized and .Sas headed for six years. 

One of the most progressive departments 
in radio is the Civil Aeronautics group 
that serves military and civil needs. 

THE element of speed in air trans- 
portation places a demand on 
communications and radio navi- 

gation not shared by other means of 
transportation. In surface transpor- 
tation, efficient dispatching and sig- 
nalling systems are necessary for effi- 
ciency and, to a great extent, the 
safety of operations- Air transporta- 
tion requires an efficient communica- 
tion and navigation system for its rou- 
tine operation, and under conditions of 
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adverse weather this system must be 
expanded to utilize every resource of 
the radio engineering art, not only for 
safety reasons but for its very exist- 
ence in the field of competitive forms 
of transportation. 

An air transportation system that 
functions only during the period when 
the sun shines does not offer any ad- 
vantage over competitive means of 
surface transportation, The sun may 
be shining in Cleveland while it is rain- 

Dual loops installed on Mid-Con- 
tinent Lockheed Lodestar plane. 

ing in New York and Chicago. Recently 
a meteorologist directed my attention 
to a weather map of the United States 
explaining that it was possible, at that 
moment, to fly from Los Angeles to 
New York by visual reference to the 
ground alone This condition of good 
weather is so unusual that when it oc- 
curs it is worthy of note. 

Airplanes of our scheduled air lines 
are dispatched from coast to coast as a 
matter of routine, and at some point 
along the route will encounter weather 
conditions requiring instrument navi- 
gation. Instrumen : navigation there- 
fore establishes they requirements for 
radio communication and navigation 
equipment. Prudence and a healthy 
respect for safety demands that under 
these conditions the radio equipment 
will not fail, or in the event of failure 
of an individual unit from unforeseen 
causes, another alternative unit or sys- 
tem can be utilized to fill the breach. 

The average passenger transport 
plane is equipped with the following 
units of radio equipment: 

Comprising t w o- (1) Transmitter way radiotele- 
(2) Receiver phone 
(3) Radio range receiver system, and 
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Nerve center of the modern 

(4) Auxiliary range receiver system, 
and 

(5) Radio direction finder system 
(may be incorporated with 3 or 
4) and 

(6) Anti- Precipitation static antenna 
system (may be incorporated 
with 5 for use on 3 and /or 4) and 

(7) Auxiliary power supply (to be 
used with 3 and /or 4) 

(8) Simultaneous audio filter system 
(8) 75 megacycle marker beacon re- 

ceiving system 
(10) Two headsets 
(11) Two microphones 

Note: A properly designed auto- 

airliner is the radio compass. 

matic direction finder may be used to 
meet the requirements of 3, 5, and 6, 
or 4, 5, and 6. 

An analysis of the above tabulation 
will show that the requirements for 
radio equipment aboard scheduled air 
line aircraft is more complex than a 
simple transmitting and receiving sys- 
tem. A brief description of the units 
comprising this system are outlined 
below : 

Item I- Transmitter - Transmitters 
used in transport aircraft range in 
power from 50 to 100 watts. They are 
of the multi- frequency type, the more 
modern types providing up to ten (10) 

Remote control tuning units for dual automatic direction finding equipment. 
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frequency channels and, with some 
modifications, provisions are made for 
as many as fourteen (14) frequencies. 
The need for so many frequencies is 
explained as follows : An air line is 
assigned a day (4000 to 6600 kilo- 
cycles) and a night (2800 to 4000 kilo- 
cycles) frequency for each major divi- 
sion. 

One factor which determines the 
length of a frequency division may be 
the volume of traffic handled. In the 
case of one of the major transconti- 
nental air lines, as many as fifteen 
(15) airplanes may be in the air at one 
time on one frequency division such as 
the New York to Chicago run. A sec- 
ond frequency division would be the 
operation between Chicago and Salt 
Lake City, a third between Salt Lake 
and Seattle, while a fourth division is 
the company's operation between Seat- 
tle and San Diego. Thus, it is seen 
that with a day and night frequency 
for each of the aforementioned divi- 
sions a total of eight (8) of the ten 
(10) available frequencies may be used 
by one airplane in less than twenty - 
four (24) hours of flight operations. 

In addition, Airport Control Towers 
and Civil Aeronautics Administration 
Communication Stations along the 
route are contacted on 3117.5 and 6210 
kilocycles. Thus, all ten (10) of the 
available channels in the transmitter 
are utilized. These frequencies are in- 
variably crystal controlled and the r.f. 
circuit generally consists of a crystal 
controlled oscillator, a doubler or 
buffer stage and a final stage using 
either a pair of 807's, or one 803 tube. 
The audio system consists of a single 
button carbon microphone with zero 
d.b. output level, a low gain amplifier 
and a pair of modulator tubes which, 
in the case of the 50 watt transmitters, 
are 616's, and 830B's in the other. 

Anode voltage is obtained from a 
dynamotor with 12 or 24 volt primary 
input and 500 to 1050 volts secondary. 
The primary input is from the electri- 
cal system of the ship, consisting of 
two 105 ampere hour batteries charged 
by two voltage regulated flight engine 
driven 50 ampere, 15 volt generators. 
Filament lighting is obtained direct 
from the electrical system of the ship. 
In the case of transmitters using 
cathode type oscillator or speech am- 
plifier tubes, provisions are made for 
the filament to be on at all times the 
airplane is operating, while the fila- 
ments of the modulator and power am- 
plifier tubes are controlled by an on -off 
switch on the master radio panel in 
the cockpit. 

The dynamotor and antenna trans- 
fer relay are controlled by a push -to- 
talk relay on the hand type micro- 
phone. The transmitter is generally 
installed above the baggage compart- 
ment in the space between the cockpit 
and the passenger cabin, and is com- 
pletely remote controlled from the pi- 
lot's cockpit. The antenna lead -out is 
routed direct to a- lead -out insulator 
immediately above the transmitter 
and feeds into the forward end of a 
longitudinal inclined antenna from the 
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Rack installation in Northwest Airlines' DC -3 airplane, including a channel 
100 watt transmitter, auxiliary receiver, range, communications, and marker sets. 

* 
Radio remote -control panel installed in a Lockheed Lodestar airplane. Note 
the special knobs which are designed for easy handling when wearing gloves. 

forward top part of the fuselage to the 
vertical fin, a length of approximately 
45 feet, and rising to a height of ap- 
proximately 7 feet at the vertical fin. 
Although this is a representative an- 
tenna and is physically fixed in length 
for all frequencies, the output circuit 
of the transmitter is required to couple 
efficiently into any antenna with resist- 
ance characteristics of 1 to 100 ohms 
and reactance of 100 ohms inductive to 
300 ohms capacitive, in order that effi- 
cient tuning for any frequency be- 
tween 2500 to 13,000 kilocycles may be 
obtained. 

The audio system is generally de- 
signed to provide good intelligence at 
voice frequencies only and, in the in- 
terest of saving weight, the audio fidel- 
ity is limited to plus or minus 3 d.b. 
from 1000 cycles within the range of 
500 to 3000 cycles with the response 
down at least 20 d.b. at 100 cycles. 
Permissible distortion is generally 
10% at 95% modulation, measured at 
1000 cycles. 

Item 77- Receiver -This receiver is 
used for reception of company owned 
ground stations which are established 
primarily for dispatching and general 
communication work as distinguished 
from the Civil Aeronautics Adminis- 
tration range stations which are used 
for radio navigation and are received 
on receivers listed under items 3, 4, and 
5. The receiver generally consists of 8 
or 10 pre -tuned crystal controlled 
channels operating on the same fre- 
quency as dialed up on the transmit- 
ter. Like the transmitter, the receiver 
is remotely controlled from the pilot's 
cockpit, and its control mechanism is 
actuated simultaneously with the 
transmitter frequency selection. 

The crystals are usually ground to a 
fundamental frequency which is higher 
than the carrier frequency by an 
amount equal to the intermediate fre- 
quency of the receiver. The interme- 
diate frequency of recent types has 
been standardized at 455 kilocycles. 
The selectivity characteristics are gen- 
erally specified as a total band width 
of not more than 20 kilocycles at 60 

(Continued on page 71) 
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Here is a typical outdoor installation of photocell light source and receiver. 

Photoelectrics for Industrial Safety 

by R. E. APPEL 
Electronic Engineer 

Photoelectric equipment using the invisible 
infra -red rays has been found to be highly 
suited for the protection of defense plants. 

the sudden shock of 
Pearl Harbor jarred loose the 
last remaining notions that 

we were isolated from the theatre of 
war it also- jarred loose some other 
false notions of security. We learned 
that every enemy country has infested 
our land with spies and saboteurs, 
ready to pounce on any unguarded 
properties that can in any way con- 
tribute to the success of our prosecu- 
tion of the war. Among the objectives 
of saboteurs are the following: 

Water supplies and other municipal 
utilities 

Power Plants 
Docks 
Warehouses 
Shipyards 
Distilleries 
Ore Mines 
Factories 
Shops 
Coal Yards 
Coal Mines 
Granaries 
Refineries 
Oil & Gas Storage Plants 
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Oil & Gas Pipe Lines 
Munition Plants 
Communication systems, etc. 
In other cases the objectives of the 

enemy are not destruction but obser- 
vation, and espionage agents abound 
to ferret out information that may 
serve their ends. This brought about 
the need for vigilance in guarding 
drafting rooms, experimental labora- 
tories, tool rooms, precision measuring 
and testing equipment, and the like. 

Photoelectric equipment using in- 
visible (infra red) light has proved to 
be one of the best protective means. 
A leading manufacturer of photoelec- 
tric equipment has developed special 
Light Source and Receiver sets for 
anti -sabotage to which they refer as 
an "Invisible Fence." This name is 
aptly descriptive of its function and 
operation; for in effect it puts a fence 
around the property to be protected 
and at the same time is invisible. The 
units are small and easily camou- 
flaged. 

Among the various sales and service 
organizations none is so well suited to 
enter the field of Anti -Sabotage Equip- 

ment as the Radio Sales and Service 
Companies located everywhere from 
the tiniest hamlet to the biggest city. 
Already the demand for Photoelectric 
Anti -Sabotage equipment far exceeds 
the supply of organizations that are 
prepared to sell and install the sets. 
This is not because any great amount 
of training is needed to perform this 
valuable service. It simply springs 
from the fact that war conditions have 
been thrust upon us so suddenly that 
we have not yet become aware of what 
is required of us. 

This article, together with the infor- 
mation available from manufacturers 
of Photoelectric Anti -Sabotage Equip- 

This is the proper way to direct 
the beam to its mate at the far 
corners shown on the diagram. 
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This type of commercial equipment is especially suited for industrial uses. 

ment will give all the information 
needed to enter the important and pa- 
triotic work selling and installing the 
protective equipment that is so badly 
needed. Equipment itself is available 
in ample amount for manufacturers 
have no difficulty in getting priorities 
for the material they need. 

Radio dealers who enter this impor- 
tant field will at the same time be pre- 
paring themselves for serving impor- 
tant peace time markets which will 
follow the war. Industrial applica- 
tions of Photoelectric Equipment are 
too numerous to discuss in this article, 
and such equipment will be used in 
still greater volume when peace comes. 
There will be no lack of radio techni- 
cians when the war is over for they 
are being trained by the thousands in 
the service -one or more for every 
ship, lifeboat, tank, infantry unit, ar- 
mored car, scout car and airplane. 
One form of training they will not get 
in the service is that pertaining to in- 
dustrial production and now is the 
time for the radio dealer to get that 

This vital water supply tower is 
protected against saboteurs by a 
network of photocell equipment. 

May, 1972 

training while at the same time he 
renders a great service to his country. 

To make proper recommendations 
for protecting any area one must be 
familiar with the kind of equipment 
available and the things to consider 
when making a survey of the property 
to be protected. 

True Anti -Sabotage Equipment, al- 
though similar to other Photoelectric 
Equipment, has certain important re- 
finements. A set consists of a light 
source designed both on the principles 
of electronics and optics. It projects 
a concentrated beam of invisible light 
through a filter that cuts off the rays 
at 7200 Angstroms. The beam enters 
a receiver containing a photoelectric 
cell. As long as the beam strikes the 
cell a current flows in the circuit of 
which the cell is a part. Any inter- 
ruption of the beam caused by an ob- 
ject passing through it will operate a 
relay which in turn will set into ac- 
tion any alarm system to which the 
Receiver is connected. 

The receiver is likewise designed ac- 
cording to both optics and electronics. 
It concentrates the beam so it will 
pass through a small diaphragm in or- 
der to enter the photocell chamber and 
excludes, as far as possible, all light 
except that which is projected by the 
Light Source. These features are of 
primary importance because without 
them a saboteur could pass through 
the beam without giving an alarm 
simply by shining a flashlight into the 
receiver in passing. True Anti -Sabo- 
tage Equipment is so accurately 
"aimed" that a flashlight beam could 
not enter the photocell chamber un- 
less the flashlight were placed directly 
in the beam from the Light Source. 
This, of course, would give an alarm 
before the flashlight beam could strike 
its mark. 

Anti -Sabotage sets are made with 

weatherproof housings for outdoor in- 
stallations and the best protected out- 
door sets also have visors to keep out 
the rain and snow. 

Three main types of equipment are 
supplied. One is f Dr small indoor in- 
stallations where o aly one beam is re- 
quired and reflectic ns from special fo- 
cusing mirrors will criss -cross the sin- 
gle beam a sufficient number of times 
to cover the area to be protected. 
For such an inste liation no central 
control station is Needed and all re- 
lays, including the me which operates 
the alarm, are within the Receiver. In 
the case of the I eceiver is a lock 
switch for setting the equipment in 
operation. When the beam has been 
interrupted the alarm can only be shut 
off by the possessor of the key to the 
lock switch. 

A second type of equipment is used 
in installations requiring a number of 
Anti -Sabotage Sets. In this case it is 
necessary to shut aff the alarm and 
reset the equipment from a central 
station. A central control cabinet is 
provided and it contains all relays nec- 
essary for operating the alarm system 

(Continued on page 77) 
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Panel for centrali, ed control of a 
number of photoelectric units. Any 
number of stations may be used. 
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Our Mechanized Cavalry 

38 

The VIechanized Cavalry puts up for the 
night. These are radio-equipped armored 
cars in which tic officers ride nroute. 

by 
STANLEY 

JOHNSON, W9LUV 

MAXIMUM efficiency in ou- mech- 

anized forces cannot be -ealized 

if there is a lack. of coordination be- 

tween each unit in the field. Radio 

is the principal :ont-ibuting factor in 

mairtaining speedy contact with these 

various portable units and operation is 

mairtained by .3 force of specially 

trairezl radio mea. The equipment in- 

cludes many new innovations. 

Radioman leans ,against one of he tank 
guns last of tiffe cars arrives in camp. 
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Planes, too, coop rate with the ground 
forces. This one is engaged in scout- 
ing for the m ing trucks below. 

The radio key is clamped to the leg 
of the operator. When the roads are 
rough, keying becomes most difficult. 

Radio -chief Nelson keys an order. CW 
is used widely for most communication. 
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OUR POLICE RADIO 
by 

ARNET A. CURRY 
Chief Radio Engineer, Communications, Indiana State Police 

Graduated from Purdue University in 1929 with a B.S.E.E. de- 
gree. In 1931 became an instructor in charge of . Radio En- 
gineering at the Indiana Technical Cohege. Installs -io work 
had just begun on the Indiana State Police Radio System in 1935 
when he joined that organization. He served as transmitter 
engineer for one year, then as chief radio engineer far the fol- 
lowing six years. During the past year he has teen in charge 
of the Communication Division. An active member of the national 
organization of Associated Police Communication Officers having 
served as Chairman of the Engineering Reports and Research 
Committee for the past three years. 

Below: Interior of the State Police radio station shows operator on duty. Note the three National HRO 
receivers and separate speakers. Lower right: Exterior of transmitter house with antenna in background. 
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TELEGRAPH NETWORKS 

Topeka 

KANSAS 

Clops 

NEW MEXICO 

POLICE RADIO TELEGRAPH NETWORK 

Our vast police radio networks reach into principal States 
and handle traffic that may be either military or civil in nature. 

THE usual concept of police radio 
communication is the broadcast- 
ing of police messages from a 

station to a squad car or vice versa, or 
from one station to another. How- 
ever, another very important role in 
police work is being played behind the 
scenes in approximately 100 of our po- 
lice stations scattered throughout the 
country. 

These stations form a radio -tele- 
graph network reaching into forty 
states, resulting in the rapid dissemi- 
nation of police data from one part of 
the country to another. 

In 1934, when the number of state 
and municipal police radio telephone 
stations was increasing rapidly, con- 
siderable interference resulted as the 
stations in various cities began to com- 
municate with one another. Since the 
frequencies were limited and the traf- 
fic became greater, some other means 
of intercity communication had to be 
established. 

At this time the Associated Police 
Communication Officers in their yearly 
convention in St. Louis adopted a plan 
to supplant intercity radio telephone 
communication with a radio telegraph 
system. In 1936 the FCC granted li- 
censes to a few of the stations who had 
installed CW equipment in their sta- 
tions. 

Since that time the network has 
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grown to 70 zone police and 30 inter- 
zone police radio stations extending 
into the eight state eastern states tele- 
type net and the California teletype 
system. 

At present nine frequencies are 
available to the police radiotelegraph 
service in the 7000, 5100 and 2800 kc. 
bands. These stations are classified as 
zone or interzone or both. Stations 
licensed for zone operation communi- 
cate only with other zone stations usu- 
ally within their own state. Inter- 
zone stations communicate with other 
such stations usually in surrounding 
states. 

These zone and interzone stations 
are state or municipal stations li- 
censed for telegraph operations. In a 
state police radio system, the usual 
method is to license the control station 
of the state for both zone and inter- 
zone operation, and the other stations 
merely for zone operation. Some of 
the larger cities however such as De- 
troit, Buffalo, Milwaukee, Indianapo- 
lis, etc., are municipal stations also op- 
erating interzone. 

The 7000 kc. and 5011 kc. bands are 
used by the interzone stations for day- 
time operation, and the 5100 kc. band 
used at night. Zone stations operate 
on the 5100 kc. and 2800 kc. band dur- 
ing the day, and 2800 kc. at night. 

Operating procedure among the sta- 

tions follow along the same line as 
Naval radio operations with Z signals 
universally used. Code grouping and 
preamble and suc:-1 terms as WPPA 
and WPPB are also in accordance with 
Naval procedure. 

If a police messe ge such as a check 
for wanted, or an attempt to locate 
message, or a pla: n wanted message 
is filed at an interzone station, it is 
either sent as a W PPA to all stations 
if the destination of the subjects con- 
cerned is unknown, or as a WPPB to a 
certain group of stations located in the 
area where the subjects may travel. 
If a message is urgent, the letter P is 
used after the call to designate prior- 
ity traffic. 

Messages originated at a zone sta- 
tion are sent to the local interzone sta- 
tion on the zone frequencies and then 
relayed to another interzone station 
closer to its destination if necessary. 

The manner in which this Police ra- 
diotelegraph netwcrk becomes such a 
valuable aid to pol:ce work can be de- 
scribed as follows. 

Messages originating in one part of 
the country and destined for another 
part are either sent direct by the in- 
terzone stations or relayed depending 
upon the distance involved. A mes- 
sage from the east, coast to the west 
may be relayed sip: times before it is 

(Continued on page 65) 
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TELEVISIOV: The Wartime Instructor 
by AUSTIN LESCARBOURA 

Mass instruction of air raid wardens is 
essential to our war effort. Television 
is proving to be a remote school teacher. 

Studio scene in front of television camera -lìii -'Mr. and Mr-. Brown" in action. 

The stirrup pump is considered the 
best for combating incendiaries. 

Police lieutenant acting as instruc 
for for air raid television class. 

.11 

THE stars and stripes fade away 
with the closing strains of our 
National Anthem; the "Discus- 

sion Period" sign appears on the now 
silent television screen; and the local 
group sits down again to review the 
lecture and demonstration just at- 
tended by thousands of prospective air 
wardens scattered throughout the 
New York, Schenectady -Albany and 
Philadelphia areas, not to mention 
dozens of smaller communities all 
around. This is the greatest classroom 
in the world -and in all history. In- 
deed, even if television failed to offer 
the slightest entertainment value - 
and we know it is rich in entertain- 
ment values even at this early date; 
even if television never attained that 
popular price level to make it com- 
monplace in the home -and we know 
it will make that popular price level in 
the near future; even if television con- 
tinued to be little more than an inter- 
esting stunt -and we know it is far 
more than a stunt, already : right here 
and now television would still glitter 
as the outstanding mass instruction 
means of all time. Such is history in 
the making. 

More specifically, sixty thousand or 
more prospective air wardens in those 
metropolitan areas, with more to fol- 
low, have been attending television 
classes for basic instruction. The fact 
is that they have compressed a good 
six months' training into as many 
weeks, while American ingenuity has 
demonstrated still another means of 
catching up with ruthless enemies that 
have several years' headstart in play- 
ing this modern game of all -out war. 

These exceptionally fortunate air 
wardens have been listening face -to- 
face, and therefore most attentively, 
to leading civilian defense experts. 
They have seen and examined incen- 
diary and demolition bombs, and wit- 
nessed the diabolical results of such 
destructive agencies in London and 
elsewhere via documentary films. They 
have studied poison gases and effective 
counter -measures. They have had a 
preview of swarms of bombers coming 
over for the attack, and the answering 
fire of anti -aircraft guns in action. 
They have gone through all the details 
of a blackout, and have become famil- 
iar with sand pail, long -handle' 
shovel, stirrup pump and other tools of 
their wartime avocation. They have 
studied maps, sketches, plans, dia- 
grams. Best of all, they have in some 
measure become acclimated to the sur- 
prise, shock, excitement and teamwork 
of realistically- staged air raids in com- 
pany with the typical "Brown" fam- 
ily, that most efficient Post Warden, 
"Arthur Smith," and other fellow 
Americans on the television screen, 
thereby cultivating a growing immu- 
nity to that war of nerves upon which 
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Here are makings for three scenes 
in corner of NBC video studios. 

our enemies place such importance in 
softening up intended victims. Yes, sir, 
these properly instructed air wardens 
are being made tough and ready, if it 
should happen here. 

The television classroom for pro- 
spective air wardens is a truly cooper- 
ative effort in which the New York 
Police Department, Civilian Defense 
authorities, the National Broadcasting 
Company, and leading manufacturers 
of television receivers have taken part 
in the New York metropolitan area, 
while these same facilities have been 
expanded to the Schenectady -Albany 
and the Philadelphia territories by 
General Electric and Philco, respec- 
tively. Thorough use has been made 
of all existing television sets out in the 
field, plus many more installed where 
necessary through the courtesy of the 
Allen B. Du Mont Laboratories, lnc., 
Radio Corporation of America, Gen- 
eral Electric, and Philco. Thus all pre- 
cincts and districts now have neces- 
sary receiving facilities for the in- 
struction of local air wardens. 

The technical success of this mass 
instruction program rests in largest 
measure on the wide coverage of 
NBC's television transmitter, Station 
WNBT, atop the lofty Empire State 
Building in New York. This transmit- 
ter has a dependable transmitting 
range of 60 to 75 miles, taking in such 
distant communities as Poughkeepsie, 
Middletown, Newburgh, New Bruns- 
wick and even Trenton, most of Long 
Island, and Bridgeport. At this dis- 
tance the usual television receiver is 
directly operated with satisfactory re- 
sults. In fact, the writer recently in- 
stalled a Du Mont television receiver 
in 20 minutes flat, simply assembling 
the dipole and reflector rig, placing 
same on the rafters under a slate roof, 
dropping the twin- conductor cable 
some 35 feet to the playroom in the 
basement, and tuning in a perfect tele- 
vision image with synchronized sound. 
All this, at a distance of some 30 miles 
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Typical television classroom in action. Prospective warde is are observing 
the action of instructors on the screen of the receiver in the classroom. 

from WNBT, indicates a powerful and 
dependable signal certainly workable 
at two or three times this distance 
under favorable and proper receiving 
conditions: 

It is interesting to note how this 
television air raid warden classroom 
program has made full use of the first 
available television network. After 
hearing so much discussion as to the 
almost insurmountable difficulties of 
establishing television net- 
works especially by 
means of costly coaxial 
cable lines, we are now 
made aware of the simple 
relay network in daily 
operation. The GE relay 
station atop Helderberg 
Mountain, south of Sche- 
nectady, picks up the 
WNBT signal direct at a 
distance of 129 miles, due 
of course to the lofty lo- 
cation of both transmitter 
and receiver. Here the 
signal gets its one and 
only boost for three miles 
to the main WRGB trans- 
mitter for rebroadcast to 
the Schenectady - Albany - 
Troy area. This relay 
service was experiment- 
ally worked out early last 
year, and arrangements 
made to resume the re- 
lay service last December. 

Although there is an 
AT &T coaxial line avail- 
able between New York 
and Philadelphia, same 
having been employed at 
the time of the Repub- 
lican National Conven- 
tion for transmitting a 
video account of the pro- 
ceedings to New York for 
television dessemination, 
the present network tie - 
up is again via radio, di- 
rect. WNBT's signals are 

picked up by rely y station W3XP at 
Wyndmoor, Pa., .32 miles away, and 
sent on some 8 miles to the main 
transmitter WPTZ: in North Philadel- 
phia. 

Thus three le .ding metropolitan 
areas are tied in together in the train. 
ing of their air wardens. In the New 
York area alone, it is estimated that 
the first group totalled 54,000 prospec- 

(Contin.ued on page 75) 

Map shows present coverage of instruction. 
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Staff Sgt. Slack sending 
code to radio students. 

Leathernecks 
Pound Brass 

by 

Capt. JOHN V. SANDBERG 
U. S. Marine Corps 

5I1E Marine Corps is equipping its force with 
the finest radio equipment available. Schools are 
maintained under the leadership of prominent men. 

THE United States Marines are 
known for their versatility. Their 
service covers a wide variety of 

activities, on land, at sea, and in the 
air. 

Although an adjunct of the Navy, 
the U. S. Marine Corps is older than 
the Navy itself- having been author- 
ized by an act of Continental Congress 
on November 10, 1775. During the 
course of its colorful existence, the 
U. S. Marines have participated in 
every major battle in which the United 
States has been involved. In the per- 
formance of their duties as "Soldiers 
of the Sea," the U. S. Marines function 
as a complete unit within itself. As 

44 

such, it must contain all necessary divi- 
sions for operation wherever it is called 
upon to serve. 

Consequently, the Marine Corps has 
its own Aviation unit, infantry, artil- 
lery, and anti- aircraft, and only re- 
cently began an intensive program of 
organizing its own parachute troops. 
They train their own men in special- 
ized operations, having twenty -seven 
vocational courses available to any 
man who cares to learn a particular 
trade. 

Since radio is now a vital connect- 
ing link in all modern warfare, the 
Marine Corps is constantly selecting 
and training men for work in this 

technical branch of the service. It is 
a thorough training, complete not only 
from a military standpoint, but would 
fit those men thus trained for an occu- 
pation in civilian life. 

Indicative of the Marine Corps atti- 
tude on the importance of radio is the 
fact that they operate two radio 
schools. One is at Marine Barracks, 
Quantico, Virginia, the other at Marine 
Corps Base, San Diego, California. 

At San Diego, under the competent 
direction of its commanding officer, the 
instructors and men work together to 
the end that the Marine Corps will 
have a radio communication system 
second to none. 
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in the front row are four lads from Chicago at the famous Marine Corps Radio School. 

Those men entering Radio School are 
not so placed by chance but on the 
basis of written aptitude examinations 
which are taken during their prelimi- 
nary training., Every two weeks a new 
class of approximately thirty men start 
on a twelve weeks schedule of train- 
ing. During this twelve week period 
the men are in the field and laboratory. 

They are taught typing so that they 
will be able to handle messages in an 
efficient manner and keep reports. 
Elementary radio theory and elemen- 
tary electricity courses provide them 
with the necessary background for a 
better understanding of operations. 
Naturally a great deal of time is spent 
in sending and receiving so that each 

These students are studying the technicalities of modern radio technique. 

man becomes prof cient in pounding 
the key. The Marines also study 
naval radio procedure and the intri- 
cacies of field radie sets. 

Upon completion of the course, the 
men receive a specialist rating with 
increased pay and a:.e assigned to vari- 
ous units of the Marine Corps. 

School is out! 
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Radio for 

Forest Protection 
by 

CLARK E. JACKSON 

One of the largest users of radio 

equipment is the Forest Service. 

These forces are vital to defense. 

Actual scenes of fire fighting crews in actian in the Mt. Hood National 
Forest. Note portable radio equipment in foreground in operation. 
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ONE of Uncle Sam's most far - 
flung radio networks is utilized 
by the United States Forest 

Service in its unceasing battle with 
fire throughout our 175,000,000 acres 
of national forests. 

There are 3,200 portable voice ra- 
diophones now in operation; more than 
200 bell- ringing automatic radio de- 
vices for broadcasting fire warnings in 
the forest have been installed; and 
other radio equipment ranges from a 
mobile transmitter on fire trucks and 
other vehicles to a miniature receiv- 
ing set weighing only six pounds and 
about three -quarters the size of a loaf 
of sandwich bread. It all adds up to 
what is probably the greatest aggrega- 
tion of radio devices in use by a single 
civilian organization in the world. 

The radio equipment which has been 
devised by the United States Depart- 
ment of Agriculture Forest Service to 
meet the demands of fire -fighting 
forces of the national forests is readily 
portable and of extremely light but 
tough construction. It serves ground 
crews and smoke -chasers as well as 
the smoke -jumpers who parachute to 
back country fires from airplanes. 

The 3,200 small transmitting and re- 
ceiving outfits are carried by the 
smoke -jumpers so that they can talk 
to the delivery plane or call headquar- 
ters when they have parachuted to a 
fire. 

A bell- ringing radio for lookout 
towers has been placed in more than 
200 locations, and radio "wave 
sprinklers" or automatic radio relay 
stations -of which several are already 
in use -are being installed as rapidly 
as possible. Operating automatically 
to re- broadcast messages from smaller 
radios, the relay station was installed 
on a number of mountain tops last 

Emergency radio station, fire line, Spud 

summer. Its antenna of metal cross - 
arm and upright in the shape of a cross 
aids searching parties or fire- fighters 
unable to communicate with each 
other or with headquarters except by 
means of its power. The automatic 
stations require infrequent visits from 
attendants and make it possible for 
field crews to carry light instead of 
heavy radio equipment. 

A mobile radio transmitter costing 
only a few dollars and using a fish -pole 
type antenna is employed on fire trucks 
and other vehicles. Trucks dispatched 
to a fire can be stopped if the alarm is 
found to be false, or re- routed to more 
serious outbreaks, or quick contact 
can be established with fire crews 
working on roads or in situations 
where they can not be reached by 
telephone. 

Forest Service radiophones operate 
in two groups of assigned frequencies. 
The high- frequency group includes fre- 
quencies between 2,900 and 3,500 kilo- 
cycles, and the ultra- high- frequency 
group includes frequencies between 32 
and 39 megacycles (32,000 and 39,000 
kilocycles). The various types of ra- 
diophones are classified in two groups 
according to the frequency range in 
which they are intended to operate. 

Any of the radiophones will com- 
municate with any other Forest Serv- 
ice radiophone in the same frequency 
range, but will not communicate with 
a radiophone intended to operate in 
the other range. The high- frequency 
equipment is built to operate on any 
frequency between 2,000 and 6,000 kilo- 
cycles. The ultra- high- frequency equip- 
ment may operate on any frequency 
between 30 and 40 megacycles. 

Radio in forestry is used mainly 
during fire emergencies, although fire 
is not the only condition the forester 

Hill fire. Note featherweight phones. 

Forester using shortwave portable 
near the Guard training school. 

Fire Scout Geo. Clisby with the 
famous U. S. Forest Service group. 
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Forest Service portable radio equipment equipped with bill- ringing device. 

has to meet with it. For example, ra- 
dio has been used for long- distance 
diagnosing and prescribing for appen- 
dicitis and other ailments. A Cali- 
fornia ranger received a funeral serv- 
ice by radio which he was asked to 
read at the burial of two victims of a 
back-country hiking accident. Radio 
has played an important part in lo- 
cating airplane crashes, in searching 
for lost persons, and in rescue work 
during floods. To meet a sudden 
emergency up in Alaska, a local resi- 
dent was sworn in as deputy marshal 
via the Forest Service radio. 

The backbone of forest fire detection 
is the fire lookout system. Basically, 
it consists of trained observers sta- 
tioned at observation towers or in look- 
out houses situated on prominent 
mountain peaks. Some means of com- 
munication, principally telephone, is 
provided so the lookouts can report the 
location of new fires to the central fire 
dispatcher or to the fire suppression 
crews. 

This telephone system has many 
drawbacks. The fire hazard changes 
from day to day with variations in 
weather, with the number and type of 

Lookout using fire finder unit. 

l8 

SPF radio in 3/4 ton fire truck. 

forest visitors, and also because the 
effectiveness of the lookouts varies as 
visibility is modified by smoke, haze, 
or low clouds. 

The desirable situation, obviously, is 
one where the number of lookouts and 
their location can be changed accord- 
ing to the dictates of fire hazard and 
visibility. That is, on days of low haz- 
ard and good visibility, the number of 
lookouts may be reduced to a mini- 
mum. On bad days or when poor visi- 
bility reduces the effectiveness of the 
lookouts, they can be augmented by a 
force of emergency lookouts and pa- 
trols. 

Portable radio makes full develop- 
ment of such an arrangement possible 
because it enables the lookout to carry 
his means of communication with him 
wherever he goes. It isn't necessary 
now to build and maintain a telephone 
line to a potential lookout point in or- 
der to have it available for emergency 
use. Lookouts and patrolmen equipped 
with portable radios are no longer lim- 
ited to locations where telephones are 
available. 

Radio also permits more effective 
use of fire -fighting forces. Organized 
suppression crews can be used on such 
work as timber stand improvement, 
road construction and hazard removal 
when not actually fighting fire, if they 
are equipped with portable or mobile 
radio so they are constantly on call. 

In the handling of large fires, radio 
is invaluable. Fire organization and 
fire -fighting methods vary greatly in 
different parts of the country. In cer- 
tain types of timber, fires are rela- 
tively short -lived and not extremely 
difficult to control. On the other hand, 
in the heavily forested regions of the 
Pacific Northwest, controlling a wide 
conflagration is especially difficult and 

(Continued on page 55) 
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BEFORE Sylvania tubes are pronounced fit 
for duty, they must prove their merit on 

a number of tough proving grounds. 

In the picture above you see them in the aging 
rack -where time and the action of a battery 
of lamps stabilize the electrical characteristics 
of the finished product. 

From the aging rack the tubes pass on to still 
other tests and processes designed to establish 
their readiness for service. It's a strait -laced 
routine that exemplifies the degree of special- 
ized skill Sylvania brings to every step of tube 
manufacture. 

Yet it's only what you would expect of an 

organization consecrated to one task and 
only one in radio. For all 
Sylvania resources and energies 
are directed to the sole end of 

HYG 

providing better, more efficient, longer-last 
ing tubes. 

And because our sales organization is imbued 
with this same singleness of purpose, the 
franchise we offer the trade is straightforward, 
without hedges or loopholes. 

Out of this concentration on the one job 
comes a product whose name is a symbol of 
excellence, a safeguard of reputation. 

IT PAYS TO SELL SYLVAN IA 

SYLVANIA LOCK-IN 
RECEIVING TUBES 

SYLVAN IA 
RADIO TUBE DIVISION 

RECEIVING TUBES, 
REGULAR STYLE 

RADE SYLVANIA CORPORATION 
New York City EMPORIUM, PA. Salem, Mass. 

Also makers of HYGRADE Incandescent Lamps, Fluorescent Lamps and Fixtures. 
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An ideal type of set for Wardens. 

RUMPUS rooms are becoming 
family refuge rooms in thou- 
sands of homes as America 

prepares for defense against air raids. 
In the average well -built house, the 

basement has the essential attributes 
of safety -solid walls, protected win- 
dows, space and comfort. Protection 
is assured against practically every 
danger except that 2,000 to one chance 
of a direct hit. Experience in Europe 
has indicated that direct hits are risks 
against which there is no insurance 
except good luck, and that people are 
safer in their homes than in public 
shelters. 

Controversy over the best place for 
the family refuge and its equipment 
probably will continue until Ameri- 
cans have had personal experience 
with bombing raids and American 
families discover what their particular 
needs for protection may be. How- 
ever, there are certain universal needs - communication, protection, suste- 
nance and sanitation. 

Essential equipment for the family 
refuge room is a portable radio pref- 
erably of the trans -oceanic type oper- 
ating on batteries when the electric 
current fails and equipped with multi- 
ple aerials to assure reception under 
any circumstances of weather or loca- 
tion. One prominent radio manufac- 
turer in Chicago has made such a ra- 
dio available to meet current condi- 
tions. When air raids come, telephone 
service will cease for all except de- 
fense services. Consequently the aver- 
age family must depend upon the radio 
for contact with the outside world. 

In fact, radio promises to play an 
important part in defense efforts. 
Through its use defense authorities 
immediately can reach millions of peo- 
ple with alert and alarm signals, all - 
clear reports and other important in- 
formation. If local broadcasting sta- 
tions are forced off the air, resort will 
be made to shortwave broadcasting 
facilities and to the hundreds of ama- 
teur stations which dot the country. 

May, 1942 

Radio for Blackouts 

and Power Line Failures 
by PETER T. WILLIAloISON 

Air raid wardens should be equipped wills 
an efficient portable set for use in the 
community to receive vital information. 

Here again such a portable with pro- 
vision for short wave reception fully 
meets their needs. 

In view of these conditions the ref- 
uge room needs a portable radio which 
will receive shortwave as well as reg- 
ular broadcasts, and which has suffi- 
cient receptivity to overcome weather 
disturbances and the handicaps of 
solid -walled basements. 

This set should operate on 110 volt 
a.c. or d.c. electric current, or on its 
own batteries when current fails. Its 
aerials must insure reception to the 
extent that daily logging of foreign 
and domestic stations is guaranteed. 

The short wave portable illustrated 
has been designed for the use of de- 

Officers listening to war news 

Tense authorities, because it can be 
operated effectively in any locality and 
uses both loudspeaker and earphones. 
Should raids terminate radio broad- 
casting by commercial stations in any 
one area, this set would bring in 
distant- American, Canadian or even 
overseas short wave stations. 

Protection is well assured in the 
basement, especia:.ly if the windows 
are walled. Cellar windows opening 
above ground may be protected from 
Hying bomb fragments by sandbags, 
planks, or thick shrubbery. In any 
event the windows should be covered 
with building paper or shielded by 
blankets, to prevent light from shin - 

(Continued on page 74) 

in basement rumpus room during blackout. 
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Radio Industry 
(Continued from page 13) 

radio dials, chassis, control devices, has 
today converted his machinery to pro- 
duce percussion caps, struts, flap 
hinges and other bits and pieces for 
aircraft. Another manufacturer en- 
gaged in the production of thermal 
units, has converted his plant to pro- 
duce shell boosters. 

This device required the exacting 
skill of workmen such as those in this 
plant who were accustomed to the han- 
dling of delicate meter needles, and 

mercury tubes in their other work. 
The booster, incidentally, is not as sim- 
ple a device as it sounds. It consists 
of a small container of powder and a 
safety device which protects this pow- 
der against premature explosion. Dur- 
ing the shell's flight, the safety device 
is swung by centrifugal force into a 
position that permits the powder to be 
detonated by the shell fuse, and in 
turn, sets off the main charge in the 
projectile. 

Still another company formerly com- 
pletely engaged in the manufacture of 
condensers has now devoted a high per- 
centage of its facilities towards the 
production of gas masks. 

NEW UTAH AC FIELD EXCITED SPEAKERS 

SUBSTITUTE FOR 

PERMANENT MAGNET 

SPEAKER NOW AVAILABLE 

A serious problem for the radio and sound 
equipment industry has again been solved 
by Utah engineering. Several months ago 
critical shortages occurred in the raw ma- 
terials needed for the fabrication of perma- 
nent magnet speakers. The condition made 
it necessary to develop a line of speakers to 
replace those in which materials vital to 
national defense were used. 

Utah solved the problem! A complete line 
of AC Field Excited Speakers is now avail- 
able- humless in operation and equivalent 
in performance to the famous Utah Permo- 
Dynamic line. A speaker has been designed 
for every public address and sound require- 
ment. They require only the addition of the 
AC Field Supply shown at right to substitute 
for any Permo- Dynamic application. The 
new Utah speakers have standard Utah 
weather -resistant construction. 

If Your Jobber Can't Supply You 
Write Us Direct 

In the laboratories of the Utah Radio Products Company, 
engineers are constantly engaged in new developments 
and in intensive research- working day and night to 
meet the demands of the National Defense Program and 
its necessary restrictions of some materials. All the ex- 
perience, knowledge and skill of the Utah production 
staff are required to comply with the ever -increasing de- 
mand for Utah Speakers, Transformers, Vibrators, and 
Utah -Carter Parts. 

NEW UTAH AC FIELD EXCITATION 

SUPPLY PROVIDES HUMLESS 

OPERATION 
This AC Field Supply is properly designed 
for humless operation of any of the speakers 
listed below. At 117 volts, 60 cycle input, 
the maximum output is 12 watts at 105 
mills. The supply may be mounted directly 
in the speaker baffle. A separate supply should be used 
for each speaker. The price does not include rectifier 
tube, but includes ballast and plug. No cord is furnished. 
1 -50 Y6 GT rectifier tube is required. New Utah AC 
Field Excitation Supply, U.S.A. list price $4.75. Special 
Bracket for Mounting Field Supply on 12 " Speaker, 
U.S.A. list price 25c. 

NEW UTAH AC FIELD EXCITED SPEAKERS 

STOCK 
NO. 

CONE 
DIAM. 

VC 

IMP. 
VC 

DIAM. 
NORMAL 

WATT. 
PEAK 

WATT. 
U.S.A. 

LISTPRICE 

8AC30 8" 6 -8 Ohm 11/4" 12 18 $9.50 
IOAC12 10" 1 TP 

6 -8 Ohm 1" 9 
73- 

6.60 
12AC12 6-8 Ohm 1" 10 7.75 

10.00 12AC20 6 -8 Ohm 1" 13 20 
12AC40 1' 6 -8 Ohm il ¿ 

L1T 
16 24 12.50 

12AC75 12" 6 -8 Ohm 21 32 19.25 

USE STANDARD UTAH 
OUTPUT TRANSFORMERS 
Utah Transformers assure reliability and 
satisfactory performance under all operat- 
ing conditions. They avoid failure due to 

moisture because of the complete impreg- 
nation of interlayer insulating paper by 
Utah's vacuum pressure methods. 

Be sure to insist on Utah products. Look 
for the Utah trademark. Utah Radio Prod- 
ucts Company, 824 Orleans Street, Chi- 
cago, Illinois. Canadian Office: 560 King 
Street, W., Toronto. In Argentina: UCOA 
Radio Products Company, SRL Buenos 
Aires. Cable Address: Utaradio, Chicago. 
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SPEAKERS> 
VIBRATORS !TRANSFORMERS UTAH -CARTER PARTS 

There are the other companies who 
never saw a radio part that have been 
placed in the business by conversion. 
One such company, formerly engaged 
in the manufacture of toys, now pro- 
duces filter condenser boxes. 

A majority of the radio manufactur- 
ers will however not only continue to 
produce communication equipment, but 
sub -contract hundreds of thousands of 
dollars to those in and out of radio, if 
necessary. 

Although the radio workman or girl 
may find themselves faced with the 
prospect of testing material density of 
copper instead of mica, or tubing in- 
stead of threads, their past training 
will enable them to offer a maximum 
degree of proficiency. And there are 
thousands of other operations for 
which the radio worker is correspond- 
ingly trained, a training that will ex- 
pedite a variety of manufacturing op- 
erations that may be comparatively 
new. 

There are some manufacturers who 
produced devices with a few radio bas- 
ics who now will be in on the 
scene of radio operation for the mili- 
tary services. Prominent among these 
are the "juke box" and the pin -ball 
producers, whose products, by the way, 
for civilian markets have also been 
placed on the curtailment program. 

Still other industries who will aid 
in producing radio equipment are those 
making vacuum cleaners, electric fans, 
eyeglasses, etc. Eyeglass manufactur- 
ers, for example, have been enlisted to 
assemble quartz crystals into units for 
controlling the frequency bands of 
transmitters. 

In their transformation to unfamil- 
iar products, these manufacturers are 
aided by expediting engineers sent out 
by the procurement division of the 
Chief Signal Officer. The signal pro- 
curement division now operates on a 
24 -hour, seven -day basis. It assigns 
expediters to plants where bottlenecks 
seem to be developing. These civilian 
expediting engineers, armed with War 
Department authority give advice, and 
help cut through red tape to speed up 
schedules and deliver necessary equip- 
ment. 

A free exchange of methods and de- 
signs has also been put into effect in 
this new conversion program. There 
are innumerable instances where engi- 
neers from companies, previously con- 
sidered competitive, have been invited 
to study methods of design and manu- 
facture so that additional production 
can be effected. In one case several 
years of research costing hundreds of 
thousands of dollars were involved in 
the development of a method of mak- 
ing an advanced type of variable con- 
denser, using such special metals as 
invar. Yet, in view of the emergency, 
this company invited engineers from 
other companies to study their meth- 
ods and adopt them in their plant for 
similar manufacture. 

In the manufacture of parts for 
home receivers, we may see a wave of 
standardization placed into effect. 
Many are already developing pro- 
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grams, with one particular plant pre- 
paring an assortment of charts that 
will show how one unit may be used 
as an alternate for several dozen ap- 
plications. It will be strange to hear 
a manufacturer stating that it isn't 
necessary to use a different unit for 
each section of the circuit, but instead 
just one or two. But we will have sur- 
prises; surprises that will eventually 
turn into standards of 
practice. For such stand- 
ardization actually af- 
fords real economy to 
everyone concerned, and 
most particularly the 
manufacturer himself. 
And speaking of stand- 
ardization, it is a prac- 
tice that will be applied 
in all forms of develop- 
ment and manufacture 
of the military compo- 
nents to effect acceler- 
ated production and 
conservation of materi- 
als as well. 

The fact that the ra- 
dio industry is on a full 
war- footing does not 
necessarily mean that 
all development, re- 
search and design will 
have to stop. In fact, it 
will continue on an even 
more increased basis 
that will stir the imag- 
ination. Although there 
will be improvements 
that will, of necessity be 
restricted, there will be 
many that will be adapt- 
able to civilian practice. 

There is one particu- 
lar inclination the pub- 
lic must guard against, 
when industry shutdown 
is ordered and that is 
the panicky buying 
wave. Such a trend 
builds the path towards 
rationing and eventual 
actual scarcity. With 
the radio industry halt- 
ing a 1 1 manufacture, 
there may be the desire 
to create such a wave 
of buying. It must not 
happen, and should be 
watched carefully. In- 
dividual policing will be 
helpful in this effect. 
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Coast Guard 
(Continued from page 27) 

personnel with correspondence courses 
in their particular specialty, at no cost. 
These courses range from elementary 
through intermediate to advanced 
courses so that the students training 

advances through progressive stages. 
Under existing regulations no enlisted 
man may be advanced to a permanent 
rating until he has completed the pre- 
scribed Institute course for the rating. 
The radio operator, upon leaving the 
resident school, must complete the 
courses prescribed for him up to and 
including Chief Radioman before being 
permitted to take up elective subjects. 

"HQ- 120 -X" owners are continually expressing 
1 1 their enthusiastic approval of this fine re- 

ceiver. That is why we say, "Ask an 'HQ- 120 -X' 
owner." The variable selectivity crystal filter and 
the calibrated band spread dial have hit a vital 
spot with the amateur. Many say they would never 
be without these features again. This new crystal 
filter has everything for CW that crystal filters have 
ever had, and in addition, there are four wide 
band ranges, one for medium CW selectivity. and 
three for phone reception without spurious re- 
sponses. It is absolutely smooth and stable. The cali- 
brated band spread dial can be set for exceptional 
accuracy. Four amateur bands, 80, 40, 20, and 10 
have scales of over 310 degrees. These are, by 
no means, the only features -talk to someone who 
owns an "HQ- 120 -X" and get the real low- 
down. You will be amazed. 

Canadian Office. 41 Wes' Ave. 
No., Hamilton, Ontario 

We have prepared a 16 -poge booklet 
containing complete technical informa- 
tion - curves and diagrams included. 
If you do not have 3 copy of this book- 
let, ask your jobber for one or write 
direct to the factor'. It contains a lot of 
useful information. 

HAMMARLUND MFG. CO., INC. 
424-438 W. 33rd St., New York City 

Please send "HQ" Booklet RN-5 

Name 

Address 

City State 
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AMERICA DEPENDS ON 

s W BY GUARDIAN 

* Better relays and more relays for planes -ships 
-guns -tanks . . . Guardian is doing a 100% 
"all out" job for America. 

GUARDIAN . . . APPROVED SUPPLIER 
TO LEADING RADIO MANUFACTURERS 
OF SPECIAL CONTROLS REQUIRED TO 

PRODUCE GOVERNMENT ORDERS . . . 

Modern as tomorrow's airplane -Relays by Guardian must be 

up -to- the -minute because they're specified on the planes of to- 
morrow as well as today's Trainers -Fighters- Bombers -Tanks 
-for Transmitters- Turrets- Bombing Equipment -Fire Control 
-or practically every defense job you figure. 

GUARDIAN'S CONTRIBUTIONS TO RADIO DEFENSE 
are in the "walkie- talkie ", tank radios, radio directional navi- 
gation and a long line of special communications controls .. . 

ever- improving . . ever producing to end the war speedily 
... conclusively. 

TODAY- samples of Approved Controls by Guardian are immediately 

available, with production time open for war work only. 

TOMORROW-keep a date with these higher capacity and smaller size 

Relays by Guardian. You'll find them better than ever for commercial produc- 

tion in 194 ?. 

WRITE WIRE PHONE 

GUARDIAN 
1630 West Walnut Street 

ELECTRIC 
Chicago, Illinois 
DEFENSE 

LARGEST LINE OF RELAYS SERVING AMERICAN n INDUSTRY 

Thus, with the resident school training, practical 
experience as an operator. and study of correspon- 
dence courses, the enlisted man is afforded an op- 
portunity to become well grounded in his profession. 

Coast Guard Radio Engineering School 
The last major step in the training of Coast Guard 

radio operators consists of a 12 -week intensive 
course in maintenance and service work at the 
Coast Guard Radio Engineering School, New Lon- 
don Base. This is a training program which was 
developed specifically to meet the needs of the CG. 
A civilian engineer- instructor Mr. E. B. Redington 
is now in charge of this school, assisted by -Mr. E. G. 
Holden, Chief Radioman. 

Its purpose is to familiarize operators with the 
internal workings of the radio equipment which they 
operate, and to instruct them in the function and 
use of all sorts of test and measurement equipment. 
All this to the end that they will be qualified to lo- 
cate and remedy trouble that may develop in trans- 
mitting or receiving equipment. 

Little theory is taught in this course. Most of the 
theory involved is already known to the students. 
The primary objective is to give them the maximum 
amount of actual experience in trouble shooting, 
making operating measurements and adjustments, 
and correcting causes of faulty operation. To aid 
in this work the equipment available to each student 
includes laboratory type signal generators, Chanal- 
ysts, set analyzers, c.r. oscilloscopes, capacity and 
impedance bridges, meters of all sorts including 
standard multi -range volt -ohmmeters, tube testers, 
etc. Also there are a number of standard trans- 
mitters, receivers, radio compasses, automatic radio 
beacons, etc., to serve as the subjects on which these 
students gain their measurement and maintenance 
practice. 

As a means of familiarizing themselves with the 
practical operation of various circuits, students ac- 
tually build up "breadboard" layouts of oscillators, 
modulators, Class C amplifiers, and of various re- 
ceiver circuits. Or they may be given assignments 
to replace the wiring which has been partly removed 
from a standard receiver or transmitter, to rebuild 
a damaged one and so on. 

After 12 weeks of this sort of practical training, 
the Coast Guard operator is well qualified to main- 
tain and service any radio equipment which may 
be put in his charge. The knowledge gained enables 
him to keep his equipment operating at peak ef- 
ficiency at all times, and if trouble should develop, 
to locate it and correct it if it is such as can be 
corrected without actual repair shop facilities. 

Students taking this final radio training are sent 
to New London Base for the purpose and live there 
during the 12 -week period. After it they are again 
assigned to active duty, this time some of them per- 
haps as maintenance men rather than operators. 

As mentioned earlier, the Coast Guard is particu- 
larly desirous of obtaining experienced radio opera- 
tors who will, with a minimum of training, be ready 
for assignment to active duty. It is also anxious 
to enroll men who have sufficient radio knowledge 
or experience to require less than the full training 
time to qualify as operators. To these and others 
who enter its radio service there is the promise of 
never ending variety, of advancement and of a radio 
training which should prove highly valuable in later 
return to civil life. Above all these, of course, is 
the opportunity to render valuable service to our 
country at this time. 

(Just a reminder. Uncle Sam's fighting forces are 
in need of thousands of radio men. Full particulars 
are available from your local recruiting office. -Ed.) 
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Forest Protection 
(Continued from page 48) 

calls for the last word in high -powered 
methods. 

Combatting a forest fire in such a 
country presents an organization and 
administration problem comparable to 
a military operation. Thousands of 
men must be transported, bedded, fed 
and given first aid as required. A huge 
amount of machinery, automobiles, 
trucks, tractors, trail -builders and spe- 
cial equipment must be kept in opera- 
tion. Adequate and well- organized 
transportation and communication fa- 
cilities are vital. 

Suppose that an unfortunate combi- 
nation of weather, topography and 
fuel has developed a fire of about 
50,000 acres. The perimeter or boun- 
dary lines of the fire will be about 75 
or 100 miles. Several thousand fire- 
fighters will be employed, split up in 
camps of about 200 men each, spaced 
appropriately along the fire line. Help- 
ing the fire chief, who is in charge, is 
an assistant chief, chief of service of 
supply, transportation chief, commu- 
nication chief, head scout, paymaster 
and sector bosses. Each sector boss is 
directly responsible to the fire chief 
for his sector of the fire. 

If such a widespread operation is to 
function effectively, it must be fully 

coordinated. Such coordination is pos- 
sible only where there is instantane- 
ous communication with all units. 
Here is where radio is most effective. 

About nine different types of two - 
way voice radiophones have been de- 
veloped and are currently in use -each 
designed for a special purpose. Low 
power is used throughout; the maxi- 
mum is 25 watts. The lowest powered 
radiophone has about one -tenth watt 
output. 

The use of radiophones designed by 
the United States Forest Service is not 
limited to the Service. Among the 
other forest protection agencies by 
which they are used to some extent 
are the British Columbia Forest Serv- 
ice, the Australian Forest Service, 
state forestry organizations, federal 
government agencies such as the In- 
dian Service, National Park Service, 
Reclamation Service, and non- forestry 
agencies such as the Lighthouse Serv- 
ice and the Navy. 

Forest Service radios also find other 
uses than fire -fighting. The most re- 
cent call for them was from the Amer - 
icon Geographical Society for use on 
an expedition to explore and map a 
200 -mile area northwest of White 
Horse near the Canadian- Alaskan 
boundary last summer. The short- 
wave outfits used by the expedition 
weighed 21 pounds, had a working 
range of 20 miles, and are the type 
used by the Forest Service for fire 

crews, rangers, guards and pack 
strings. Some of them were dropped 
by parachutes with other supplies in 
localities that members of the map- 
ping party did not reach until some 
days later, and, consequently, endured 
some rough treatment by curious 
bears. 

Existing radiophone models are con- 
stantly improved to keep step with 
technical advances; new radio uses 
and operating technique are continu- 
ously being explored. Some of the 
current development projects in the 
Forest Service ate : Automatic relay 
station to extend the communication 
range of the ultra- high- frequencies 
beyond the line -of- sight, radio facsim- 
ile transmission of fire maps and 
messages, portable radio direction 
finders to orient and otherwise aid 
smoke -chasers it locating "sleeper" 
fires where it is difficult to follow a 
compass course. 
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Alert Receiver Circuits 
(Continued from page 29) 

lay must be rated to close positively 
with a current flow of 1 milliampere 
or so. The Sigma type 3 -A miniature 
relay is designed for this application. 
If the a.f. voltage is taken from an 
output audio stage, however, the relay 
may be a larger- current model. 

The linear rectifier circuit is shown 
in detail in Figure 2. The rectifier 
tube is a diode which may be a 6H6 
with the separate units connected in 
parallel, or a type 1 -V. The load re- 

sistor, R, is a 10,000 -ohm wire -wound 
potentiometer and is set for rated re- 
lay current. It is desirable to obtain 
the highest possible resistance setting 
consistent with proper relay operation 
in order to minimize the static current 
of the diode. The alarm device, while 
shown as an automobile horn, might 
be a bell, siren, lamp, or any other 
signal gadget desired by the individual 
builder. This device might be operated 
in the secondary circuit of the relay 
by a local battery or, as shown in 
Figure 2, through a step -down trans- 
former. 

Operation of the alert receiver of 
Figure 1 is explained as follows: The 

G 

5 -Tube AC -DC Super -het Kit 
Using a small number of tubes, this Meissner 
engineered 5 tube AC -DC Super -het is com- 
pact in size and contains a factory wound 
loop antenna. Only two controls are used, 
making the set very simple to operate. It's 
simple to build ... you can easily follow 
the schematic and pictorial wiring diagram. 
The Kit is complete - there is nothing else 
to buy. Kit with tubes -$31.25 list. 

5 -Tube AC T.R.F. Kit 
Here's a Kit that is low in cost and high in quality. 
Operates from 110 volt 50 -60 AC with a fre- 
quency range of 530 to 1600 kc. [187 to 565 
meters }. Complete kit includes all parts necessary 
for construction of the receiver with exception 
of tubes and speaker. Meissner pictorial diagrams 
make this set extremely easy to build. Kit -$27.00 
list. 

4 -Tube AC -DC T.R.F. Kit 
Here is a very small compact receiver with exceptional 
sensitivity and tone quality. Frequency coverage of 
530 to 1600 kc. Compact, high gain shielded coils 
are tuned with a two gang precision tuning con- 
denser. Provision for mounting 5 -inch dynamic 
speaker. Kit contains all parts except tubes and 
speaker. Pictorial diagrams aid you to construct this 
receiver easily and quickly. Kit -$19.50 list. See 
your nearest Meissner jobber. 

Write for complete new catalog. Address Dept. RN -5. 

MT. CARMEL, ILLINOIS 

"PRECISION -BUILT PRODUCTS" 
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signal from the broadcast station may 
be modulated by a frequency within 
the a.f. range or outside of either end 
of the audio spectrum. If sub -audible 
and super -audible frequencies are em- 
ployed, the receiver will have to be 
designed especially to pass those fre- 
quencies. The transmitter will like- 
wise have to be fitted particularly for 
modulation at these unusual frequen- 
cies. 

If audible tone modulation is em- 
ployed, the frequency must be chosen 
out of the range of the instruments 
normally played at the station. Such 
a frequency might, for example, be 
6000 or 7000 cycles. The audio ampli- 
fier of the receiver is "peaked" for the 
emergency tone frequency which will 
then give a larger a.f. voltage output 
than any other of the tones riding in 
on regular broadcasts. The load re- 
sistor (Figure 2) is then set to a value 
which will make the sensitive relay 
non -responsive to regular broadcast 
voltages. 

When the emergency tone signal 
rides through, the linear rectifier 
passes the positive audio peaks into 
the relay, closing the latter and sound- 
ing the alarm device. 

The tone -actuated alert receiver 
shown in Figure 3 is more foolproof in 
that it is equipped to pass only a nar- 
row band of audio frequencies to the 
linear rectifier and relay, the predomi- 
nant frequency of that band being the 
emergency tone. This is accomplished 
by means of the band -pass filter which 
is interposed between the receiver and 
rectifier. 

Following is a list of band -pass 
filter component values for various 
frequencies that might be used as the 
alert tone. The filter circuit is given 
in Figure 4: 

Band -Pass Filter. Bata 
Mid- 
Fre- L L2 
quency 
kc. Henries 

L3 C1 02 C3 

Microfarads 
3000 0.53 0.53 0.000663 0.0053 0.0053 4.24 
4000 0.398 0.398 0.000497 0.00398 0.00398 3.18 
5000 0.3185 0.3185 0.000398 0.00318 0.10318 2.55 
6000 0.2655 0.2655 0.000332 0.00266 0.00266 2.12 

This data is for single- section filter 
sections with characteristic imped- 
ance of 500 ohms. 

The filters are intended to pass the 
alert -tone frequency (filter mid -fre- 
quency), and the narrow band about 
this frequency, with the maximum 
transmission and to attenuate all 
other tone frequencies. Builders who 
possess the necessary inductance- and 
capacitance- measuring instruments 
may proceed to build their own band - 
pass filters. Others will prefer to pur- 
chase ready -made units. 

Working ideally, the alert receiver 
of Figure 3 will be relatively non-re- 
sponsive to the audio frequencies of a 
regular broadcast, although it will de- 
liver voltage at these frequencies to 
its output circuit. When the emer- 
gency tone is transmitted, however, 
the band -pass filter transmits appre- 
ciably more voltage to the linear rec- 
tifier and sensitive relay. In order to 
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insure non -response of the relay to 
frequencies outside of the filter pass - 
band, the linear rectifier load resistor 
(R in Figure 2) may be set to such 
a value by experiment that only the 
high voltage afforded by the alert tone 
signal will produce sufficient diode 
current to close the relay. Thus, the 
alarm becomes responsive only to the 
alert signal. 

Tone -operated alert systems may be 
put into operation on any carrier fre- 
quency- broadcast, long -wave, short- 
wave or ultra -short wave. If a local 
ultra -high frequency station is avail- 
able for the transmissions, obvious 
advantages may be realized by utiliz- 
ing frequency modulation. The intro- 
duction of the signal at the transmit- 
ter will not ordinarily present difficul- 
ties unless the tone frequency is super - 
audible or sub -audible. In that case, 
special equipment will be necessary to 
modulate the carrier amplitude or fre- 
quency, and considerable experimenta- 
tion may be required. 

For transmission of tone signals 
within the range of hearing, various 
means may be employed. These might 
include introduction of a.f. voltages 
directly into the amplifier system or 
modulator, sounding of a buzzer or a.f. 
oscillator before a live microphone, 
chopping the r.f. output of one of the 
low -level stages (ICW) at an audio 
rate, etc. In any case, the regular 
broadcast will be interrupted for the 
signal transmission. 

Improved Carrier- Operated 
Circuit 

A more elaborate outfit than the 
simple carrier -operated alert receiver 
is shown in Figure 5. In this circuit, 
the alarm- sounding mechanism fol- 
lows the last intermediate -frequency 
stage of a superheterodyne tuned to 
a special alert -signal station. The 
circuit is actuated by the r.f. voltage 
output of the last i.f. stage and is re- 
laxed until the transmitter of the spe- 
cial defense station goes on the air. 

Operation is accomplished specifi- 
cally in the following manner: When 
the receiver "hears" the unmodulated 
alert carrier, the last intermediate fre- 
quency amplifier delivers r.f. voltage 
to the diode detector, 6H6. The de- 
tector rectifies this voltage, producing 
a voltage drop across its cathode load 
resistor. This drop is due to the flow 
of direct current, corresponding to the 
average carrier, through the cathode 
resistor. 

This d.c. voltage is applied to the 
grid circuit of the 6SQ7 tube which 
acts as a triode vacuum -tube volt- 
meter with a sensitive d.c. relay in its 
plate circuit in place of the usual in- 
dicating meter. The relay is connected 
in a resistance bridge circuit, in order 
that the initial plate current may be 
balanced out and the relay '`zeroed." 
The potentiometer, R, is the variable 
leg of the bridge circuit and is ad- 
justed to bring the relay contacts wide 
open when no signal is applied to the 

triode grid. With the tubes shown the 
relay may be one requiring only 1 
milliampere, or so, for complete clo- 
sure. 

When the rectified r.f. signal is ap- 
plied to the grid of the 6SQ7, the 
bridge circuit is unbalanced, since the 
tube plate resistance changes with 
this change in grid voltage (the tube 
plate resistance is one of the bridge 
legs). This unbalance sends current 
through the relay which closes and 
sounds the local alarm. 

An advantage of this alert receiver 
circuit, unlike other carrier -operated 
sets, is that it may be set to respond 
only to a very strong local carrier, 
such as the emergency station carrier. 
This is accomplished by raising the 
value of the 6H6 load resistor until 
only the husky alert station carrier 
will swing the triode grid. In this con- 
dition, the relay circuit would, accord- 
ing to usual standards, be called very 
insensitive. But it is lack of sensitiv- 
ity exactly that is desired in this case, 
since such condition will render the 
alert receiver unresponsive to weak 
carriers from distant stations, static, 
and other forms of interference. 

The leading disadvantage of the 
carrier -operated set is the necessity 
for a special transmitting station. 
However, it is likely that some provi- 
sion may be made for such special 
transmitters if sufficient need is shown 
for them in national defense opera- 
tions. Inasmuch as a licensed opera- 
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tor would be required at all hours, it 
might be a good plan to establish an 
emergency carrier -signal station at 
local defense headquarters. 

Alarm- Receiver Operated by 
Orermodulation of 
Broadcast Signal 

Figure 6 shows a proposed alert re- 
ceiver that operates on an entirely dif- 
ferent principle. Here, the local alarm 
is set off by overmodulating any ra- 
diophone carrier to which the set is 
tuned. This scheme should prove at- 
tractive in many quarters, since it im- 
poses no requirement of making spe- 
cial broadcasts or setting up special 
transmitting stations. It might be set 

to any local broadcast station desig- 
nated as the alarm station, and that 
station would, without interrupting its 
regular programs, set the alarm off by 
raising its modulation above the pre - 
scheduled limit. 

Radio technicians will recognize the 
circuit as essentially that of the famil- 
iar broadcast percent modulation me- 
ter. Figure 6 shows only the alarm 
circuit, operated after the last i.f. 
stage of a suitable superheterodyne. 

Operation of the circuit takes place 
in this manner: radiofrequency volt- 
age from the last i.f. stage is im- 
pressed across the 6H6 linear rectifier 
through the 1000 -mmfd. coupling con- 
denser by the received signal. This 
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voltage consists of an a.c. component 
(the modulation envelope) and a d.c. 
component (the carrier). The diode 
output current contains these two 
components, which are delivered to 
the 6SK7 amplifier tube. 

The diode current develops a volt- 
age drop across the potentiometer, R, 
and this direct current voltage is ap- 
plied to the 6SK7 grid as bias. The 
a.c. component of diode output is also 
impressed upon the 6SK7 grid through 
the 1000 -mmfd. coupling condenser 
following the r.f. filter (RFC and the 
grounded condenser). 

As long as the a.c. and d.c. compo- 
nents are equal, the 6SK7 tube passes 
no signal through the primary of the 
coupling transformer. This relation 
between the two signal components 
corresponds to the condition of 100 - 
percent modulation. Lower values of 
modulation likewise will not permit a 
transformer signal. 

When, however, the modulation per- 
centage is exceeded, the a.c. compo- 
nent on the grid of the 6SK7 will ex- 
ceed the d.c. component, the tube will 
send a signal current through the 
transformer, the 884 gaseous triode 
will be tripped, and the alarm relay 
will close. 

It is not imperative that the alert 
signal 'be 100 -percent modulated. Set- 
tings along the potentiometer, R, will 
correspond to various percentages 
from 10 to 100, and may be located 
by experiment. In actually making 
this setting, signals of various modu- 
lation percentages are fed into the re- 
ceiver and the potentiometer adjusted 
until the alarm just sounds. The re- 
sistance is then backed off slowly un- 
til the alarm just stops. 

The resistance must not be left at 
the very threshold of response, how- 
ever, since in normal broadcasts, the 
modulation percentage might uninten- 
tionally operate the alarm during oc- 
casions of slight overmodulation. The 
instrument is responsive to an in- 
crease in modulation p e r c en t a g e 
amounting to about 10% of the nomi- 
nal value. Thus, if the resistance is set 
to accommodate 100% modulation, 
110% values will trip the alarm. 

This instrument is very pleasing in 
its action. However, it requires that 
the alert broadcast station police its 
modulation percentage diligently. A 
mom e n t a Ty overmodulation peak 
might easily set off local alert re- 
ceiver alarms if its percentage is high 
enough. 

Automatic Battery -AC 
Switching Circuit 

All alert receivers must operate 
continuously and without the slightest 
interruption. Batteries must be pro- 
vided for operation in the event of - 

line -power failure, and means must be 
provided for switching these batteries 
into the circuit automatically without 
hand work. 

Figure 7 shows such a circuit. This 
scheme is entirely automatic and will 
switch both A and B batteries into the 
circuit if line power is lost either be- 
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cause of failure of the line or short - 
circuit of the receiver power trans- 
former. 

Here is how this circuit operates : 

The heart of the scheme is a double - 
pole, double -throw 110 -volt a.c. relay. 
This unit is Ward -Leonard 507 -511 
which has a 33 ma. 110 -volt field coil. 
Its contacts handle 4 amperes each 
and the relay is non -chattering. This 
relay is connected directly across the 
a.c. input to the alert receiver so that 
the armature is continuously held 

. clown as long as a.c. power is available. 
The heater winding of the power 

transformer and the positive output 
terminal of the power supply are con- 
nected to "closed" contacts of the re- 
lay so that the a.c. supply is normally 
switched in. The A and B Batteries 
are connected to the "open" contacts, 
the heater string to one armature and 
the B -plus string to the other. 

When the a.c. input from the power 
line fails, the relay armatures are re- 
leased, making contact with the 
"open" contacts. This disconnects the 
heater winding from the heater string 
and the filter output from the B -plus 
string, connecting in their place the 
A and B batteries. 

When subsequently, the power is re- 
stored, the armatures are again drawn 
down into contact with the power sup- 
ply circuits, whereupon the batteries 
are both disconnected. 

Note that the receiver fuses are con- 
nected between the source of a.c. 
power and the relay. This is in order 
that the relay might kick out (switch 
to battery position) should the set 
fuses be blown by a short -circuit in 
the transformer or rectifier tube. 

This automatic combination may be 
included in any of the alert receivers 
described or in any other such equip- 
ment that must operate continuously. 
The relay indicated is fast -acting, cut- 
ting batteries in and out rapidly as the 
line power is interrupted. 

Radio Ski Troops 
(Continued from page 24) 

tional Park. 
One of the major responsibilities of 

the forest ranger is that of administer- 
ing first aid and securing quick medical 
care for any skiers, ice skaters, and 
sight -seers who may have met with 
mishaps. Also to be reckoned with are 
those hardy, adventurous souls who, 
for reasons unknown, leave the marked 
snow trails for distant horizons and 
frequently find themselves unable to 
retrace their ski tracks. Searching 
parties must locate the lost persons in 
the shortest possible time when sub- 
zero temperatures prevail. 

The use of radio in winter recrea- 
tional areas is becoming increasingly 
important in combating the whimsies 
of man and the vagaries of nature. 
There are 254 such areas throughout 
the United States, covering over 50,- 
000 acres of forests and mountainous 
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terrain. It is now possible to control 
these areas through radio and ski 
schools which must be attended by the 
rangers in charge. Portable radio- 
phones are standard equipment car- 
ried bÿ rangers and, since the recent 
installation of ultra -high frequency 
radio "wave- sprinklers," or automatic 
relay station on strategic mountain 
tops, communication lines have been 
extended to the most isolated regions. 

Ski schools for forest rangers cover 
every phase of proper administration 
of winter sports areas, including that 
of directing parking of automobiles 
along winter roads plowed in a single 
track. A ski ranger must be able to 
select areas which will be suitable for 

the novice and still attract the expert. 
He must know that the best skiing 
grounds require western or southwest- 
ern exposures. He learns to mark out 
trails, and set up tows and shelters. 

The use of radio in winter sports has 
its lighter side. Part of a ski ranger's 
training is devoted to the study of or- 
ganizing and directing winter sports. 
The most hazardous and exciting of 
these is, of course, the Slalom, a race 
usually entered only by expert skiers. 
The radio equipment of the Forest 
Service starts the race and records the 
time consumed in making the intricate 
switchbacks anal flagged points, and 
thus decides the winner. 
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Servicemen Can Aid 
(Continued from page 21) 

Their brains -their capabilities -their 
material equipment must be mustered 
to be of the greatest benefit to the 
fighting forces as well as those at 
home . . . Granting that the repair of 
radio receivers used at home is a war 
effort, it must also be realized that 

such activity was a peacetime opera- 
tion as well. In other words, impor- 
tant though it may be that every home 
has a properly functioning radio re- 
ceiver, the work being done is not a 
direct contribution to the war ef- 
fort... 

It is not an easy matter to point 
one's finger upon forms of activity 
which could be described as being di- 
rect contributions to the effort to win 
the war, for many limitations are im- 

posed upon the individual by the need 
for coordinated action. Everyone can- 
not do that which his spirit dictates no 
matter how greatly he may wish to do 
it, because if such were permitted peo- 
ple would be getting in each other's 
way and in a very short time actually 
interfering with planned effort of vital 
character. 

That each man cannot be on his own 
does not necessarily mean that he is 
prevented from making his contribu- 

tion. He e a n and 
should do what is 
valuable as a part of 
the concerted effort 
of the industry. For 
example, there is 
need for complete 
registration of man 
power available in 
the radio repairing 
industry throughout 
the nation. Some gov- 
ernmental agency 
should have in its 
possession not only a 
listing of radio re- 
pairmen, but full in- 
formation about ev- 
ery piece of test ap- 
paratus possessed by 
these men as well as 
their experience and 
technical knowledge. 
We are aware of the 
fact that various lists 
of specialized per- 
sonnel have been and 
are being compiled. 
But these lists differ 
from the type we are 
suggesting. 

What we have in 
mind is not a roster 
of people and their 
technical background 
and education, b u t 
also a roster of their 
operating capabili- 
ties -the work they 
can do and the equip- 
ment they have to 
work with . . . Be- 
cause of knowledge 
or hobby activities 
some servicemen are 
familiar with trans- 
mitters, whereas oth- 
ers are not ... Some 
are more familiar 
with meters than 
others; some know 
far more about sig- 
nal generators or sig- 
nal sources in gen- 
eral, than others . . . 

Throughout this na- 
tion are numerous 
establishments where 
various kinds of elec- 
tronic apparatus are 
employed in connec- 
tion with defense 
production ... These 
units may go bad and 
it is imperative that 
when this occurs they 
must be repaired . . . 

i 

National Receivers lighten the mo- 

ments of the Army "at ease" with 

the same carefree performance that 

makes them a consistent choice for 

serious work. 

NATIONAL COMPANY, INC., Malden, Mass. 

4 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


The facilities of the original manu- 
facturers of such apparatus are now 
taxed to the limit and much vital time 
is lost when such defective apparatus 
is shipped back to the original manu- 
facturer for repair . . . A record 
should be available of all service shops 
capable of carrying out such repair, so 
that any organization requiring such 
repair facilities can acquire them with 
minimum effort and loss of time . . 

This is no pipe dream! It's being done 
in a few isolated cases! 

Many radio repair shops possess test- 
ing equipment which they are not us- 
ing, especially meters of various kinds 
. . . In turn there are numerous estab- 
lishments in this country which are in 
need of different kinds of meters but 
find it difficult to procure them be- 
cause their ratings are not in the Al 
class. If such a list of radio repair 
shops were available, there is no doubt 
of the fact that many manufacturing 
plants could get the meters they 
needed in order to expedite the pro- 
duction of equipment needed to win 
this war . . . 

If not meters, then oscillographs . . . 

There are thousands of oscillographs 
in radio service shops. And they are 
not being used! The technique of radio 
servicing used in many shops does not 
embrace the cathode -ray oscillograph 
. . . So the 'scope is not a vital piece 
of apparatus in that service shop . . . 

It is resting on the shelf gathering 
dust . . . Somewhere else there is a 
slowing down of production because 
sufficient oscillographs are not avail- 
able . . . So that you'll know it, there 
is a definite shortage of oscillographs 
of the 3 -inch variety . .. Manufactur- 
ing plants' and schools' laboratories of 
many kinds need them badly . . . Is it 
not shameful that there are many 
oscillographs lying idle, when they are 
sorely needed in other places ? Such 
a list as we have in mind would bring 
these 'scopes to the fore and they could 
be sold to those who need them . . . 

When something is needed badly, peo- 
ple are not concerned with whether or 
not it is brand new! 

Then there is the matter of educa- 
tion of men sorely needed in the radio 
field . . . Radio schools are mush- 
rooming all over the nation . . . All 
branches of industry are yelling their 
heads off for radio men . . . The gov- 
ernment needs them -the manufactur- 
ers of war supplies need them -the 
radio repair industry needs them . . . 

A youngster going to school needs 
practical experience . . . The radio re- 
pair industry can make a direct con- 
tribution to war effort by utilizing 
some of the boys who are studying 
radio and in that way enhance the 
knowledge of these boys while they are 
securing their practical experience 
. . Not only will they be helping the 
students, but they will also be helping 
themselves, for whatever work such a 
student can do, cannot help but relieve 
the pressure on the service shop . . . 

Granted that after the boy passes 
out of the student age and has gath- 
ered sufficient practical experience, he 
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will leave the shop and secure employ- 
ment somewhere in war supply pro- 
duction work ... What about it ? . . . 

At least the personnel of the radio 
repairing industry is making direct 
contributions to winning the war by 
providing industry with the kind of 
man power it needs -or providing the 
government with men who have had 
radio experience and training . . . 

There are many radio men who fear 
the future of their industry after the 
war, is over ... They now worry 
about the great number of radio 
trained men who will be available 
after the war ... In other words, 
they are worrying about future com- 
petition . . . That's silly . . . Maybe 
there will be an overabundance of 

radio men when the war is over, al- 
though we doubt it . . . But suppose 
there are too many men to do a job - 
at least they'll be free men and not 
slaves -IF we provide the proper num- 
ber of men who can do their share in 
the various communication branches 
of the armed forces -so that we'll win 
the war . . . 

As to the radio men after the war 
. . . We don't think there will be too 
many, for the level of radio develop- 
ment made necessary by this war will 
create a new electronic age which will 
benefit the people of the world IF we 
do what we can today, to see that the 
United Nations bring this struggle to 
a victorious end . . . Radio is vital to 
offense as well as defense in this pres- 

"THERE IS A BRIGHT SIDE" 
An Open Letter to Users of Electrical Measuring Instruments 

Much more than instruments is needed to fill the vast 
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ent struggle . . . The commercial pos- 
sibilities of present day military radio 
devices tax the imagination . . . 

Private aviation will make prodi- 
gious strides when the war is over ,.. . 

Radio is vital to safety in flying. The 
installation and maintenance of such 
equipment will require many men . . . 

Add to this television, as well as the 
possibilities of major changes in nor- 
mal broadcast transmission due to 
knowledge gained about high-fre- 
quency operation, and the radio repair 
industry need have no fear that its 
cooperation today in supplying radio 
men for industry as well as the gov- 
ernment will be placing the future in 
jeopardy . . . And we reiterate -let 
the future take care of itself . . . 

Right now we have to concern our- 
selves with winning. 

Summarizing what the radio repair 
industry can do to bring victory, such 
a list as we have named would have its 
value not only in connection with 
equipment which a service shop could 
provide for those who need it or 
the repair work which they could do 
for industry and thus save time so 
vital today, but their ability to repair 
and install radio apparatus would be 
vital in case of emergency communica- 
tion needs for the various branches of 
civilian defense. 

Private planes and boats are being 
marshalled by various government 
agencies. Radio operations are an in- 
tegral part of this equipment. The 
civilian radio man the radio repair 
man can be of aid and in that way re- 
lieve pressure upon the militarized 
radio men who otherwise may have to 
do that work. States are forming 
state guards among men who have not 
been called or are not callable. The 
radio man at home can play his part 
in the radio communication branches 
of these services. A list of radio re- 
pair men embracing all areas where 
such forms of activity exist would be 
of extreme value to the authorities 
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who would need the services of men 
possessed of radio knowledge. Such 
services as we have in mind are not 
enlistment. Those men who enlist or 
are drafted are doing their share. We 
have in mind those who, for any one of 
a number of legitimate reasons, are 
not part of the armed forces. 

There is no small effort, which if 
multiplied does not eventually mount 
to sizable proportions. Even such a 
small thing as becoming more familiar 
with what apparatus is in the average 
service shop so as to employ any one 
piece of equipment to the greatest ex- 
tent and in that way obviate the need 
for other apparatus, is important. If 
ever that day may come when test 
equipment may be requisitioned, the 
servicing industry will then be in a 
position to give more freely and if re- 
quisitioning does not come, then the 
greater the successful utility of any 
one piece of apparatus, the more the 
equipment left free for use by the 
armed forces and other groups who 
need it badly. 

Most careful use of whatever test 
equipment a serviceman may have so 
as to prolong its useful life, is a patri- 
otic duty. Granted that new apparatus 
is difficult to secure, the fact that some 
are still available may lead some serv- 
icemen to operate in "business as us- 
ual" fashion . . . A little care exer- 
cised here and there and your parts 
jobber will have more apparatus which 
he can deliver to industry and schools 
and colleges where it is badly needed; 
apparatus for which some of these 
manufacturers, laboratories, and the 
like now wait many months. 

A better acquaintance with radio in 
general, which may mean more ex- 
tended study than heretofore, is also a 
contribution, for the occasion may 
arise when much improvising will 
have to be done in radio repairing. 
Even if some replacement parts will 
be generally available, there may de- 
velop shortages in those items which 
employ vital metals like copper, brass, 
aluminum, nickel, chrome, and others. 
Since it is necessary that America's 
receivers be kept in working order, 
substitutions and circuit changes will 
have to be made to make up for the 
replacement parts which cannot be 
procured. 

The list of possible contributions to 
the war effort is endless. Let it suffice 
to say that every act which will enable 
more rapid production; will free man- 
power for more vital tasks; will pre- 
vent loss of time in any form of war 
effort; will speed up the education of 
those whose technical knowledge may 
be of value to the government or in- 
dustry, are efforts to bring this war to 
a successful conclusion. Let each serv- 
iceman and the industry as a whole 
analyze its activities; make himself 
and itself more efficient, reduce the 
wasteful and useless effort and devote 
but one hour a day -to some form of 
active participation so that it may be 
said that the radio servicing industry 
is doing its share to Let Freedom Ring. 
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You Will Carry 
The Whole Load 

1 

Now you will have to carry the WHOLE load- - the correction of sets with minor defects AND the rebuilding of sets which would have hereto- fore been thrown away. 
Are you prepared to assume your responsi- bility? The operation of radio receivers is vital to the welfare of the public -the people depend upon you to keep them operating - - remember, there will be no new receivers after April 22. Shortage of competent help, difficulty of ob- taining replacement parts, elimination of new sets, all throw a burden on you that you MUST carry. Many of the sets you get will be five, 

six, even ten years old, so you'll need ALL THIRTEEN Rider Manuals. 
RIDER MANUALS 

Volumes XIII to VII $11.00 each 
Volumes VI to III 8.25 each 
Abridged Volumes I to V $12.50 
Automatic Record Changers & Recorders 6.00 

FOR SPRING PUBLICATION 
Inside the Vacuum Tube -complete elementary ex- 
planation of fundamentals of vacuum tubes. A -C Calculation Charts -146 charts covering :1 -C cal- 
culations from 10 c to 1000 mc. 

OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work $3.00 Frequency Modulation 1.50 
Servicing by Signal Tracing (English) 3.00 Spanish Edition 3.50 
Meter at Work 1.50 Oscillator at Work 2.00 Vacuum Tube Voltmeters 2.00 
AFC Systems 1.25 
HOUR -A- DAY -WITH -RIDER SERE - on "Al- 
ternating Currents in Radio Receivers" - on "Res- 
onance & Alignment " -on "Automatic Vol. Control" -on "D -C Voltage Dist" 90c each 

JOHN F. RIDER PUBLISHER, Inc. 
404 Fourth Avenue New York City 
EXPORT DIVISION: Rocke- International Dec. Corp., 
100 Varick Street, New York City. Cable: ARLAB 

JUST OUT 
RIDER MANUAL VOL. XIII 
1672 Pages - - - $11.00 
We were fortunate in being able to publish this new 
volume in such complete form and at the regular price. 

ORDER NOW! Avoid Disappointment 
that may result in putting off buying until "tomorrow." 

YOU NEED RIDER MANUALS 
TO '"CARRY ON" 

NEW INVENTIONS ?lvjlb 
The need for practical new inventions to meet changed conditions of warfare 
and commerce is greater today than ever before. Your ideas, regardless of their 
nature, may fill urgent present needs. For analysis of current requirements, ask 
by number for the following FREE bulletins: 

No. 1 -WHAT TO DO, NOW, WITH MILITARY INVENTIONS. 
No. 2- TODAY'S MARKET FOR COMMERCIAL INVENTIONS. 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 
DEPARTMENT 118, BARRISTER BUILDING WASHINGTON, D. C. 

Theory and Practice of Disc Recording 
will be continued in the big 

JUNE ISSUE OF RADIO NEWS 
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ANTENNAS 
FOR 

OFFENSE 
Light -Weight Sturdy 
Telescoping Designs. 

Developed in 
ALUMINUM 

MONEL 
STEEL 

Standard for marine 
service, ship -to- shore, mo- 

bile units -in two -way 
communication for defense 
purposes -the sturdy, 
lightweight Premax Anten- 
nas are doing excellent 
work. 

Fully telescoping and 
adjustable designs have 
been found to meet the 
rigid defense specifica- 

tions in every detail. 

Premax Antennas are 

built in a number of 
standard designs in monel, 
aluminum and steel, both 
for fixed and mobile in- 

stallations. 

If you have a defense 
problem which requires 
light - weight, strong , 

weather -resisting telescop- 
ing antennas and mount- 
ings, let us know your re- 

quirements. 

Send for Bulletin No. 42 -R 

which shows many types of 
antennas and mountings. 

L1Li11I 
Division of Chisholm - Ryder Co., Inc. 
4220 Highland Avenue, Niagara Falls, N. Y. 
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U.II.F. Antenna 
(Continued from page 15) 

high- frequency radio range at 63 meg- 
acycles, vertical half -wave dipoles 
were successfully used. Later, when 
the frequency was shifted to 125 meg- 
acycles (the band of 123 to 127 mega- 
cycles was permanently assigned for 
radio range service), considerable dif- 
ficulties were encountered with both 
horizontal and vertical dipoles. 

Extensive flight tests showed it is 
very essential that an antenna system 
possessing an essentially pure polariza- 

\ 
/ 

3 

2 

o 

4 

180' 

Fig. 11. 

tion be provided at the radio range and 
on the aircraft. For this purpose 
neither vertical nor horizontal dipoles 
are entirely suited because the polari- 
zation of the electric field contains 
both vertical and horizontal compo- 
nents and the course indication re- 
ceived on the aircraft becomes a func- 
tion of the orientation of the aircraft 
receiving antenna. Impure polariza- 
tion is apt to cause splits, bends, and 
displacements in the courses. 

The same phenomenon was observed 
on localizer courses in the development 
of the CAA -ITD instrument landing 
system at the Experimental Station, 
and was solved by the introduction of 
the ultra- high -frequency loop, Figure 
6. This loop is a form of magnetic 
dipole having a pure horizontal polari- 
zation of the electric field at any point 
in space. The loop has omnidirectional 
radiation properties similar to those 
of the vertical dipole and can likewise 
be used in combination in an antenna 
array, as vertical dipoles are often 
used. 

Referring to Figure 14a, the loop is 
shown as comprising four horizontal 

2 ' 3I 4I' 

190° :C leo' >lc 160 ° -->J 

Fig. 12. 

radiators, 1, 2, 3, and 4, each carrying 
equal currents, in- phase. The instan- 
taneous direction of the currents and 
the standing wave distribution are 
shown in the diagram. For conven- 
ience in terminating the transmission 

F 220- 

6 

2 

3 T 

9 

i 
4 

190- 
220. 

Fig. 13. 

line, a closed stub building -out section 
is used. This resonates the loop and a 
portion of the transmission line (see 
Figure 14b). 

Since the radiation resistance of a 
loop approximately one- eighth wave- 
length on the side is only about 25 
ohms, care must be taken in the design 
of the resonant portion of the line in 
order that its losses may be kept to a 
minimum. Usual practice is to con- 
struct the radiators of wide metal 
bands to provide a low surge imped- 
ance, thereby keeping the voltage on 
the radiators low. The efficiency of a 
carefully designed loop runs in the or- 
der of 98 per cent, and varies approxi- 
mately as the square of its area. 

The loop may be square, rectang- 
ular, circular, or elliptical in shape, 
and several different types have been 
successfully used in practice, such as 
that shown in Figure 14b. Figure 10 
shows the Goshen, Indiana, four -course 
ultra- high- frequency radio rang e. 
Three of the five loops can be seen in 
the view shown in Figure 5. Eight 
stations of this type are installed and 
operating between Chicago and New- 

Fig. 14. 

ark. In Figure 1 is illustrated an ex- 
perimental antenna array used in a 
localizer of the instrument landing 
system. 

Another type of loop, somewhat sim- 
plified over those described above, is 
shown on Figure 14c. This type of 
loop has been used mainly for receiv- 
ing installations on aircraft. The type 
shown in Figure 4 on a Douglas DC -3 
airliner was used extensively in ex- 
perimental work. The radiators are 
enclosed within lucite tubing and 
sealed against the weather. Wide - 
band loops, completely enclosed in a 
plastic air -foil section housing sup- 
ported on streamline masts, capable of 
operating from 110 to 140 megacycles 
without any tuning, are in process of 
manufacture for use by the airlines. 
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Police Radio 
(Continued from page 41) 

delivered. For an example, if a mes- 
sage originated at the Dunes Park, 
Indiana State Police radio station des- 
tined for San Francisco, California Po- 
lice, it is sent by the zone station 
Dunes Park to the interzone station at 
Indianapolis who in turn relays it to 
Springfield, Illinois. Springfield sends 
the message to Kansas City, Missouri, 
who relays it to Denver, Colorado. 

Denver then sends the message to 
Santa Ana, California, where the mes- 
sage is placed on the California tele- 
type network to San Francisco. Six 

motor vehicle information, etc., from 
the local zone stations. 

As an example, if a state police offi- 
cer near Sterling. Illinois, holds up a 
truck on the highway for improper 
credentials and desires to see if the 
truck is registered according to its li- 
cense plate, he files the message with 
the zone station at Sterling who im- 
mediately sends the message to the in- 
terzone station in Springfield. Spring- 
field obtains the necessary information 
from the Secretary of State's file and 
sends the answer back to Sterling who 
in turn dispatches it to the officer in 
the patrol car. This information may 
be handled by radio -telephone; how- 
ever, it may cause a serious delay in 

case another station in the network 
has an urgent dispatch for one of its 
cars. 

Traffic betwec n two zone stations 
may occur in the following instance: 
A man wanted for larceny in LaFay- 
ette, Indiana, is known to be staying 
in a hotel in Gary, Indiana. A mes- 
sage is then sent from the zone sta- 
tion at LaFayette to the zone station 
at Dunes Park ;vho in turn delivers 
it by radio -telephone to Gary. When 
the pickup is made by the Gary police 
the return message is sent in the same 
manner. 

Since the advent of radio -telegraph, 
these intercity messages are now han- 
dled accurately and speedily, allowing 

WSPI's portable emergency transmitter. 

radio telegraph stations have handled 
this message before it reached its des- 
tination. Many of these relays are, of 
course, eliminated at night, when it is 
possible for two interzone stations to 
work each óther although they are 
hundreds of miles apart. 

If a subject is wanted for forgery in 
Tacoma, Washington, and he is be- 
lieved headed for his home in Niles, 
Michigan, the message is filed by the 
Tacoma Police Department and sent 
by the interzone station at Tacoma to 
Denver where it is relayed to Kansas 
City. Here it is again passed on to 
Springfield, Illinois, and relayed to 
East Lansing, Michigan. The message 
is now sent on the zone band to the 
zone station at Paw Paw who for- 
wards it to Niles by radio- telephone. 

A greater part of the police radio 
telegraph traffic, however, is between 
zone stations themselves and between 
zone stations and the local interzone 
station. Most of the state police in- 
terzone stations are the control sta- 
tions for the state police nets, and are 
situated in the capital of the state. 
These stations are heavily loaded with 
routine traffic such as license checks, 

JT may be an arder for battle forma - 
tion -a broadcast to the Nation -a 
word to industrial workers -a call to 
police or civilian defense crews ... on 
every front, Shure Microphones do 
their part. As the tempc of the war 
effort grows faster, St ure Micro- 
phones help speed men into action 
and maintain morale at hDme. 

CARBON, DYNAMIC, MAGNETIC, CRYSTAL. 

Many important advar cements in 
Microphone design and performance 
are the result of Shure specialized en- 
gineering. Today, Shure Engineers 
devote their skill and their energy to 
the production of Carbor , Dynamic, 
Magnetic and Crystal Microphones in 
a determined effort to help win the war. 

SHURE BROTHERS 
Designers and Afmrnfacarr, rs of 
Microphones and Acoustic D, °vices 

225 W. Huron St., Chicago, J. S. A. 
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SAVE MONEY on Console Cabinets 

Radios and All Radio Parts 

OXFORD TYPE PD. A beautiful hand - 
rubbed, piano -finished cabinet. Made of five - 
eighths stock. Rose Mahogany. A real niece 
of furniture 33' high, 32' long, $2695 17' deep. Phono compartment L 
31 x 15x6' 

the radio -telephone circuits to remain 
open for dispatches and messages to 
squad cars greatly increasing the effi- 
ciency of our police departments. 

The type of transmitters used by 
the police CW stations range from 
home made band switching jobs to de- 
luxe commercial units with push but- 
ton frequency selection. The maxi- 
mum power allowed for this type of 
service is 500 watts output. Receivers 
are conventional communication su- 
perhets generally with crystal selec- 
tivity. Since approximately 100 of 
these stations must operate on only 
nine frequencies, considerable inter- 
ference results especially at night. 

One of the three frequencies in each 
band is designated as the calling fre- 

1942 "Velvet Action" Record Changer 
Plays 10 12' or 12 10' records. 14' by 14' 
by 5' high. Crystal pickup. Reject switch - 
automatic or manual change -two point rec- 
ord suspension. 115 volt, 60 ei 695 cycle. Only 7 seconds to change 
records. Easy to install 

Deluxe Changer 
Ideal for small cab- 
inets. Only 12' x 13' 
x 41/2' high. Plays 
10 12' or 12 10' 
records. Crystal pick- 
up, offset record sus- 
pension, reject 
switch, smooth $1r1g3 
action LLB' 

Victory Special ... -. ... V 
NATIONALLY -KNOWN, HEAVY DUTY 
MOTOR. Silent, dependable, induction type, 
self -starting motor; 9' turntable, 
78 RPM. Enclosed gears. For $465 110 v. 60 c. 511.50 List. 
Now only 

We carry a complete line of uncut cabi- 
nets. Table models $1.75 and up; consoles 
$5.95 and up; Combination Consoles 
$15.95 and up. New complete illustrated 
bargain bulletin lists many styles as well 
as all radio parts at money saving prices. 

SEND FOR FREE Bl L1.ETIN NOW! 

LAKE RADIO SALES CO. 
615 W. Randolph St. Chicago 

MODERN PARTS for 
MODERN CIRCUITS 

THAT HAVE BEEN 

app /! 

CATALOG UPON REQUEST 

JAMES MILLEN jt MFG.CO Inc. 
150 EXCHANGE ST. U MA I.DI:N. 'VI ASS. 
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Emergency supply generator. 

quency, with the other two as working 
frequencies. Most of the stations 
maintain a 24 -hour watch on the call- 
ing frequencies while others close 
down after midnight. 

Each station or group of stations 
have their own types of message 
blanks for sent, received or relayed 
messages. When one station calls an- 
other he denotes whether he has a lo- 
cal or relayed message to the station 
called, allowing the receiving operator 
to use the proper blank. 

The average speed at which traffic 
is handled is approximately 25 wpm., 
however, some of the more experi- 
enced operators handle traffic up to as 
high as 40 wpm. 

Each individual police CW station 
has its own group of contacts in its 
area. For instance the zone and in- 
terzone station at Chicago, Illinois, 
has immediate contact either direct or 
by relay with police stations in the 
Chicago area. 

It is generally the aim of all mu- 
nicipal stations to have some form of 
contact with the zone or interzone sta- 
tion in its locality in order to increase 
the efficiency of its own department by 
having a means of sending police mes- 
sages to other parts of the country via 
the CW net. 

The part which our police telegraph 
networks are now playing in our de- 
fense efforts is extremely valuable. 
As previously explained the network is 
a nation -wide affair, and together with 
the individual small networks built 
around each zone and interzone sta- 
tion, messages may be sent to thou- 

sands of small remote villages or mu- 
nicipalities. Since a great number of 
the police radio stations have facilities 
for emergency power operation and 
many more making preparations for 
such installations, local power failures 
would not hinder the delivery of com- 
munications. 

Instant communication is one of the 
most valuable assets to the militia in 
defending our country in modern war- 
fare, where the enemy can strike in a 
moment's notice by means of aircraft. 
If this line of communication is sud- 
denly broken by the failure of power, 
or breakdown of wire lines, the results 
would be disastrous. 

The police radio -telegraph operators 
have been accustomed to handling 
messages of an emergency nature, and 
they have attained remarkable speed 
and accuracy in the handling and de- 
livering of these messages. A large 
amount of traffic handled by these men 
relate to death notification messages, 
where public service has failed. As an 
example, a person is killed in Louis- 
ville, Kentucky, and the address of the 
nearest relative of the deceased person 
is in Wichita Falls, Texas. However, 
this nearest relative has moved re- 
cently, and the public service message 
is returned undelivered. 

The Louisville Police Department 
now files a message with the interzone 
radio operator at Louisville, and he 
promptly sends it on to the Wichita 
Falls station probably by relay through 
Memphis. The Wichita Falls Police 
Department receive the message and 
details an officer to attempt to locate 
the relative. He is usually successful 
if the party has not moved from the 
city. If so, this information is then 
returned to the Louisville police. 

Death notifications, attempts to lo- 
cate messages, criminal pickup mes- 
sages, and other types of emergency 
messages are daily occurences for the 
police radio telegraph networks, and 
since these operators are accustomed 
to handling this type of work, they 
are ideally suited for the increasing 
amount of defense traffic being placed 
on the networks. 

Police departments throughout the 
country are cooperating with the army 
in furnishing escorts for convoys and 
troop movements from one state to an- 
other, and the routes and destinations 
of these movements can be relayed 
from one police department to another 
by these zone and interzone stations. 
Secrecy of these movements can be 
obtained by coding messages. 

The quartermaster corps, whose du- 
ties are to provide meals and lodging 
for the troops along the line of march 
can be greatly assisted in making their 
necessary arrangements by means of 
police radio and the telegraph net. 

In case the enemy should attack us 
on our own land, and wire communi- 
cation disrupted, they will be backed 
up with a radio communication system 
second to none with experienced radio 
men at the key ready to handle com- 
munication to practically any place in 
the United States. 
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RADIO 
SPEAKER 
SALE! 

First Come -First Served. 
15,000 P -M Speakers -4" and 5" (less 
transformers) V. C. impedance 3 -4 
ohms. 4 "-89c each. 5" -$1.10 each. 
Super Coil Kit. One pair Pi -Wound 
456 KC I.F. One oscillator coil. One 
antenna coil. One 2 gang variable 
condenser to match. $1.89 per kit. 

BARGAINS! BARGAINS! BARGAINS! 
All brand new 'in original packages. 
I.F. coils (456 kc.) each 39c 
Recording Discs, metal base, slight 
imperfections. 
61/2" 10c 8" 15c 
Magnetic Speakers, 5" -each 69c 
Pushback Wire in assorted lengths. 

60c per lb. 
Mica Condensers, 100 assorted values. 

$1.45 

Write to Us for Parts 
and Save Money! 

FREE! Write today for free catalog 
of hardware and replacement parts 
for the serviceman. 

RANDOLPH 
RADIO 

609 W. RANDOLPH ST., CHICAGO, ILL. 

"MILLIONS OF PARTS FOR MILLIONS OF 
RADIOS" 

We have a large stock of 

HALLICRAFTERS 
NATIONAL 

HAMMARLUND 
RME 

HOWARD 
RECEIVERS, transmitters and 
all radio supplies of all sorts 
at lowest wholesale prices. Order 
from us for immediate delivery. 
We will help you get the best 
equipment for your use and co- 
operate with you to see that you 
are 100% satisfied. Your inquiries 
and orders invited. 

YOU get 10 -day trial 
YOU get best trade -in 

We also have a store at 2335 
Westwood Blvd., West Los An- 
geles, Calif. Write, fone, tele- 
graph us anytime about any radio 
supplies. It will pay you to deal 
with us. 

HENRY RADIO SHOP 
Butler, Missouri 

"World's Largest Distributors t 
Communications Receivers" 
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Radio compasses have long been 
used as a means of directional guid- 
ance on board aircraft by private pi- 
lots, military services, and air carriers 
as a supplementary aid to air naviga- 
tion. Satisfactory types for operation 
on low and medium high frequencies 
are commercially available today. 
However, the need for an ultra -high- 
frequency automatic aircraft direction 
finder for use in conjunction with ul- 
tra- high- frequency radio ranges has 
been realized by the Civil Aeronautics 
Administration and specifications to 
cover this type direction finder have 
been prepared. 

The CAA is endeavoring to obtain 
by means of a development contract 
an aircraft automatic direction finder 
which will give simultaneous heading 
and position indications to operate 
within the bands from 108 to 111 and 
119 to 127 megacycles. When this con- 
tract is completed, all navigation can 
be conducted on ultra -high frequen- 
cies, with their more reliable charac- 
teristics, throughout the United States 
or wherever ultra- high- frequency fa- 
cilities are available. Due to the line 
of sight properties of ultra -high fre- 
quencies, transoceanic and interconti- 
nental flying will always have to de- 

pend on the use of low or medium high 
frequencies for directional guidance. 

Markers 
The list of ultra- high -frequency fa- 

cilities would not be complete without 
the mention of Z markers and fan 
markers. The Z marker (sometimes 
called the cone of silence marker) was 
developed to meet the need for a posi- 
tive position indicator for marking the 
location of radio range stations along 
the Federal airways for use when fly- 
ing on instruments. The transmitter 
operates on 75 megacycles with an an- 
tenna output of 5 watts and is 100% 
modulated with a frequency of 3000 
cycles. An egg shaped space pattern is 
produced by this marker. 

The fan marker is usually located 
about 20 miles from the radio range 
stations and was developed to provide 
a positive indication of position. This 
has been found necessary in conjunc- 
tion with airway traffic control. The 
fan marker likewise operates on 75 
megacycles, but has an antenna output 
of 100 watts and is 100% modulated 
at 3000 cycles and keyed with an iden- 
tification signal. An elliptical or fan 
shaped field pattern is produced. The 
modulation is keyed with 1, 2, 3, or 4 
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Aviation Safety 
(Continued from page 20) 

Airport Traffic Control 

Tests have indicated that the utili- 
zation of ultra -high frequencies for 
airport traffic control will provide two 
important advantages over the pres- 
ent low- frequency service due to the 
elimination of interference between 
stations and the freedom from atmos- 
pheric disturbances. Dependable voice 
communication between airport traffic 
control towers and aircraft is abso- 
lutely essential to the success of mod- 
ern scheduled air carrier transporta- 
tion. 

Tests have been completed on three 
ultra- high - frequency airport traffic 
control stations located at LaGuardia 
and Floyd Bennett Airports in New 
York City and at the Municipal Air- 
port, Philadelphia, Pa. The ground 
equipment as installed is as follows : 

A crystal controlled transmitter which 
is capable of delivering 100 watts of 
power to the antenna at any frequency 
between 129 and 132 megacycles; a 
monitor meter on the transmitter for 
indicating both the percentage modu- 
lation and amplitude of the r.f. car- 
rier; a speech amplifier operating be- 
tween the microphone and transmit- 
ter; a Western Electric induction type 
microphone having a control switch; 
and a transmitting antenna which ra- 
diates horizontally polarized waves 
and has a field pattern which is nearly 
circular in the horizontal plane. 

Fig. 2 is a photograph of the trans- 
mitter and Fig. 8 a photograph of the 
antenna. The aircraft equipment con- 
sists of a tunable aircraft receiver 
which uses triple detection and a 125 - 
megacycle horizontal loop type receiv- 
ing antenna. 

The service area of each station was 
found to be greater than 30 miles at 
an altitude of 500 feet and at higher 
altitudes the area increases, giving 
satisfactory reception for over 100 
miles at an altitude of 5000 feet. The 
equipment used was manufactured by 
the Radio Receptor Company, Inc., 
New York City. 

Frequency modulation airport traf- 
fic control equipment is being obtained 
on contract from the General Electric 
Company. This equipment is com- 
prised of three complete transmitting 
units, a microphone, amplifier, and 
monitor, and three receivers, including 
remote control units and cables. 

Factory inspection of the equipment 
has been made and the equipment will 
be shipped in the near future to La- 
Guardia Airport, New York City; 
Newark Airport, Newark, N. J.; and to 
the Municipal Airport, Philadelphia, 
Pa. At these points, comparative tests 
will be made to determine whether 
amplitude or frequency modulation 
gives the most satisfactory results in 
airport traffic control. 
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Shown here, Cabi- 
net Rack #ER -225 
Typical of a com- 
plete line listed in 
ourCatalogNo.41. í I 

se) 'sì?:::; 

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 precision 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. 

1111005 
0000001 

The U.S.S. ALABAMA- launched 
9 months ahead of schedule - 
and music scores the Victory! 
THORDARSON booster ampli- 
fiers with loud speakers installed 
throughout the shipyards set the 
work to music. In "Serving Amer- 
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dashes to indicate whether the marker 
is on the northerly, easterly, southerly, 
or westerly leg of the range. These 
markers and the Z markers have been 
installed extensively throughout the 
United States. 

Monitors 
A contract has been issued to Air - 

guide, Inc., to cover the development 
of a set of equipment for monitoring 
the fan type marker. The equipment 
will consist of receiving equipment lo- 
cated from 10 to 15 miles from the 
marker, depending on local terrain, 
and monitor alarm equipment located 
in the airway communication station. 
The receiving and control equipment 
will be connected by wire line facili- 
ties. This equipment is now ready for 
inspection and if found satisfactory, it 
will be installed at Washington, D. C., 
for test to determine its suitability for 
installation throughout the United 
States. 

A set of automatic radio range mon- 
itor equipment is being developed by 
Airguide, Inc., for the Civil Aeronau- 
tics Administration to be used to indi- 
cate the position of approach courses 
of radio range stations now in use and 
to sound a siren whenever the course 
deviates more than 3 degrees from the 
specified alignment. In addition, a 
special warning signal will be trans- 
mitted over the radio range system at 
the beginning of each A -N keying 
cycle to notify pilots using the range 
that the approach course alignment is 
not correct. This equipment is almost 
complete and it will be installed at In- 
dianapolis, Ind., and tested to deter- 
mine its suitability for use throughout 
the United States. 

Ground Direction Finders 
The installation of three high -fre- 

quency ground direction finders for 
the CAA is now being completed un- 
der a contract issued to the Graybar 
Electric Company, Washington, D. C. 
These direction finders are located at 
Pittsburgh, Pa., New York City, and 
Washington, D. C., and will permit the 
determination of the position of an 
airplane by triangulation. By agree- 
ment, the Administration is to provide 
direction finding facilities for transat- 
lantic air routes terminating in the 
United States. The New York instal- 
lation will be used to study the limi- 
tations of the automatic direction 
finder for this service. 

This installation has been commis- 
sioned and placed in actual service op- 
eration, and it is expected that the 
direction finders at Pittsburgh and 
Washington, D. C., will be commis- 
sioned in the near future. 

The azimuth indicating radio re- 
ceiver (Fig. 6), as developed by the 
Western Electric Company for these 
installations, is a 10- frequency, fixed, 
tuned, remote controlled superhetero- 
dyne radio receiver, having the addi- 
tional feature of remote automatic in- 
stantaneous and unilateral azimuth 
indication. The receiver includes a 
"codan" which acts to disable the re- 

Dla,y, 1942 

ceiver in the absence of signal. The 
bearing indication is automatic, re- 
quiring no manual operation other 
than that of tuning the receiver to the 
frequency of the transmitter on which 
the bearing is to be taken. 

A single two -wire line suffices to 
connect the receiver to the remote 
control unit for all its functions. The 
apparatus is designed for a nominal 
frequency range of 2.8 -6.6 megacycles 
and any selected ten frequencies in 
this range may be received. A cali- 
brating oscillator has been supplied 
for use in checking the calibration of 
the direction finder from time to time. 
The frequency of this test unit is crys- 
tal controlled with a tolerance of .02 
applying under all operating condi- 
tions. The receiving equipment for 
each station has been installed in a 
small building on the site. A 60 ft. 
tower, illustrated, has been erected at 
each site. Remote control quarters 
are at the airport and are usually lo- 
cated in the communications station. 

It is expected that these direction 
finders may be used as a secondary aid 
to navigation in cases of emergency. 

This outline of new radio develop- 
ments now underway is not complete, 
but it does give an indication of the 
work which is being conducted by the 
Civil Aeronautics Administration to 
make radio an even more important 
adjunct to the safety of air transpor- 
tation. 

3Ó 

Air Raid Warning 
(Continued from page 32) 

equipment for these loud speakers 
must be able to handle the tremendous 
volume which will be put into them 
when the alarm is given. The tower 
which we are using is 34' high, con- 
structed from 2 x 4's, and is well cross 
braced and guyed. This same type of 
equipment, including the radio re- 
ceiver, the signal generator, and the 
microphone, if desired, can be used to 
great advantage in factories and in- 
dustries. Instead of having speakers 
placed in a tower on these installa- 
tions, the various loud speakers may 
be placed at strategic points, and all 
the equipment and controls may be 
placed handy to the switchboard. 

In the operation of our tower, there 
are two of us in the vicinity of the 
controls, practically twenty -four hours 
a day, but in case the police were un- 
able to contact us on the telephone, 
they have arranged to send a squad 
car over to the tower, and these offi- 
cers have been trained in the opera- 
tion of the tower. This eliminates a 
possibility of any failure to notify our 
section, of an alarm. We are also us- 
ing a traffic control car in conjunction 
with the police work. This car and 
equipment has been highly praised by 
the Police Department. It consists of 
a 30 -watt mobile amplifier which is 
manufactured by the Webster -Rauland 
Corporation. Two heavy duty p.m. 

MR. JOHN GEO. COLEMAN 
Westchester 

Maintenance 
t 

s. Vernon, N.Y. 

110 Mt. Vernon 
Ave.. 

"N U products have always been, 

of the highest quality. The N.U. 

pica has helped me get those much 

feces of testing equipment." 
needed p 

WHERE YOU FIND 
NATIOnALunion 
YOU FIND BETTER 
RADIO SERVICE 

B A T T E R I E S 

CONDENSERS 
a. IO- Transmitting 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. Investigate now. 

NATIONAL union 
RADIO 

57 STATE ST.,IPEWARR,II.J. 
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AUTOMATIC 
RECORD CHANGER 

DE LUXE MODEL 300 
CRYSTAL PICKUP with permanent needle. 
Newly designed dependable smooth operation. 
Plays twelve 10" or ten 12" records. Reject 
switch. Automatic or manual operation. Easy 
to install. 14" x 14" x 5" high. 60 c. 115 v. 

LIST, 539.95 $1995 
TOUR PRICE 

CABINETS -Complete assortment 1942 uncut 
onsoles, $9.95 and up. Custom built combina- 
ion cabinets $14.95 and up: also Modern and 

Period Mahogany or Blonde cabinets. (Quan- 
tities Available.) 

SPECIALS 
Model 100 AUTOMATIC RECORD 
CHANGER. Plays ten records automati- 
cally. List $29.95. YOUR PRICE $14.95. 
Mode1150 RECORD PLAYER- RECORD- 
ER. Single speed (78 R.P.M.). Cuts and 
plays. List $39.95. YOUR PRICE $19.95. 
Model 200 RECORD PLAYER- RECORD- 
ER. Two speed (78 and 33j. R.P.M.). 
List $49.95. YOUR PRICE $24.95. 
Model 250 AUTOMATIC C- IANGER- 
RECORDER. Our top qualit\ precision 
unit. List $89.35. YOUR PRIE $44.95. 
Model 22 SIX TUBE CHASSIS. Tone 
control. Compete with tubes aid speaker. 
YOUR PRICE $17.95. 

Complete line of radios and equipment in stock 
Write us today for special barrais list. 

MUTUAL RADIO PRODUCTS CO. 
771 ARTHINGTON ST., CHICAGO, ILL. 

TO DO YOUR B/r-Sera! 
We're producing more RCP Test Equipment 
than ever on war orders. Some- are available 
to you if you are servicing an "essential" in- 
dustry or institution. Because time today is 
doubly precious, remember for fast, accurate 
testing, RCP provides all wanted features at 
the lowest possible cost. Compare Model 702, 
point- for -point, with instruments selling at 
far higher prices. 

SIGNAL GENERATOR 

Complete 
only 

$2195 

MODEL 702 
A complete instrument for modern service 
shop or experimental lab. Embodies latest 
improvements in circuit and mechanical de- 
sign. Range 95 Kc. to 100 Mc. Direct read- 
ing. Continuously variable. 
Unmodulated, or modulated 30% at 400 cy- 
cles; 400 cycle output for external connection. 
Can be used with outside sweep circuit and 
sobbulator for oscillographic wave analysis. 
Five -step calibrated attenuator, I fo 500,000. 
No dead spots, ripple or feedback through 
line. Highly attractive, portable counter 
case. AC operated. 

To qualify under P -100 preference rating, see 
your distributor. Catalog 125, showing RCP's 
full line of tube and set testers, mailed on 
request. 

PRODUCTS COMPANY, INC. 
88 PARK PLACE NEW YORK, N. Y. 
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AIR RAID WARNING 
Yellow Precaution ....Headquarters Call Fire Departments. 

Teletype. Blue Caution Headquarters Call Fire Departments. 
Red Headquarters to Notify Fire Depts. to Sound Alarm. 

Sounded [ (1) Police and Auxiliary Police t 9....4 Times 36 Blasts 
from J (2) Auxiliary Firemen ÿ 7....4 Times 28 Blasts 

Air Raid 1 (3) Air Raid 5....4 Rounds. ...80 Blasts 
Tower l (4) Clear ÿ 3. -..2 Rounds 24 Blasts 

This chart is placed at every key point in the system. 

These A.P: s cooperated in constructing this project and operate the system. 

speakers mounted in large parabolics. 
These speakers are placed on top 

of the car on a wooden frame which 
was constructed to hold them. The 
microphone is placed in the car, and 
the police officer in charge gives the 
orders. This system has excellent cov- 
erage, and although it is called the 
traffic control car, it can be used for 
many other purposes, such as, cover- 
ing minor dead spots, giving orders to 
a great number of people in case of 
emergency, etc. 

If a system of this type is adopted 
by a community, they will have the 

satisfaction of knowing that they have 
the finest means of communications 
that is known, and that they will be 
able to cope with any situation with 
lightning speed and precision. This 
is an excellent time for the radio men, 
and sound men to aid their country by 
advising their communities properly 
along these lines. It should be kept in 
mind that all the equipment on hand 
in use today should remain in use, but 
it will also be found that this field will 
have to be enlarged, to cover the cur- 
rent needs, and meet the existing 
emergency. -3p 

DON'T MISS 
"R. F. Coil Analyzer" and 

"Beginners Dynamic Demonstrator" 
(PART TWO) 

in the 
JUNE ISSUE 
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CAA Radio Equipment 
(Continued from page 35) 

d.b. down. Undesirable responses are 
specified as 60 d.b. or greater, up to 
10,000 kilocycles, and not less than 50 
d.b. above 10,000 kilocycles. Sensitiv- 
ity is on the order of 2 microvolts for 
an output of 50 milliwatts with a sig- 
nal to noise ratio of 6 d.b., the carrier 
modulated at 400 cycles to a depth of 
30 %. 

Automatic volume control require- 
ments permit not more than 6 d.b. 
variation for input variation from 2 
microvolts to .1 of a volt. The receiver 
must not block with any input up to 10 
volts. The overall audio response must 
be substantially linear (plus or minus 
3 DB) from 300 to 2500 cycles. The 
output circuit requires two inde- 
pendent channels, each to supply 300 
milliwatts to a 500 ohm resistive load 
with maximum permissible harmonic 
distortion established at 15 %, meas- 
ured at 1000 cycles. Cross talk be- 
tween channels is required to be down 
at least 50 d.b. for all frequencies 
heard in the headphones. 

The communications receiver, as 
well as all other receivers installed in 
the airplane, is provided with two inde- 
pendent output channels, one for the 
pilot and one for the copilot. This re- 
quirement was established in order 
that the pilot or copilot may select any 
combination of receiver outputs with- 
out regard to what the opposite mem- 
ber of the crew has selected, thus mak- 
ing it possible for the pilot to listen to 
the radio range receiver while the co- 
pilot can listen to the range receiver 
plus the communications, marker, or 
automatic direction finder, or any com- 
bination thereof. 

Item III -Radio Range Receiver Sys- 
tern-Due to the 3 kilocycle allocation 
of radio range station channels, ex- 
treme channels, extreme selectivity is 
required in the design of radio range 
receivers, in order to eliminate adja- 
cent channel interference. A radio 
range receiver must be extremely 
stable, and all image and spurious re- 
sponses must be eliminated. Sensi- 
tivity should be at least 2 microvolts 
for 50 milliwatts of output at a signal 
to noise ratio of 6 d.b. Conventional 
automatic volume control cannot be 
used on a range receiver as variation 
in output with changing field strengths 
is used to determine whether the air- 
craft is proceeding to or flying away 
from the statiön; however, delayed 
automatic volume control action is 
utilized to prevent blocking of the re- 
ceiver and consequent reversal of the 
range quadrant signals. 

This delayed action must not occur 
prior to reaching an output of 300 
milliwatts. Expressed in another way, 
the output of a range receiver must 
increase with increasing input until at 
least 300 milliwatts of audio power is 
developed, and with further increasing 
field strength the output must not de- 
crease below the 300 milliwatt level. 

May. 19-12 

The range receiver is usually located 
on a shelf above the baggage compart- 
ment or in a rack at some distance 
from the cockpit. It is remote con- 
trolled by means of a "tach" shaft. 
The antenna may be a 60 or 72 inch 
"whip" or balanced "T" located on the 
belly of the plane. 

If the lead -in distance exceeds 6 feet 
a low impedance transmission line is 
used between the antenna lead -in and 
the receiver input terminal to avoid 
antenna losses. The coupling trans- 
former is located inside the skin of the 
ship at the lead -in base. The input 
circuit of the receiver provides for a 
choice of either high or low impedance 
input. 

Item IV- Auxiliary Receiver -The 
auxiliary receiver may be a duplicate 
of the range receiver listed under Item 
4, or it may be a multi -band receiver 
providing an additional auxiliary two - 
way communication band covering the 
frequency range of 2,400 -6,600 kilo- 
cycles. The range band should possess 
all the desirable characteristics for a 
range receiver as listed under Item 3. 
Due to the fact that the communica- 
tion band is seldom used, some of the 
refinements desirable in the com- 
munication receiver described under 
Item 2 may be omitted. This receiver 
is also remote controlled from the 
cockpit. 

Item V -- Direction Finder System - 
Within the continental limits of the 
United States the radio range is gen- 
erally considered to be the primary 
system of navigation. The direction 
finder aboard the plane is therefore a 
supplementary navigation aid. How- 
ever, in certain cases where courses 
from range stations are not projected 
over the route the direction finder may 
be used as the primary navigation sys- 
tem. The use of the direction finder 
also permits bearings to be obtained 
from off -line station, and are there- 
fore of immeasurable value in deter- 
mining "fixes" and ground speed. 

The modern direction finder is de- 
signed to automatically and continu- 
ously indicate the relative bearing of 
the station to which it is tuned. Space 
does not permit a detailed technical 
description or explanation of the prin- 
ciples of automatic direction finders. 
The rotatable 8 or 10 inch loop is con- 
tained within a tear -drop streamlined 
housing mounted on the belly of the 
fuselage. This loop is motor driven 
and its motor is controlled by action of 
the direction finder receiver and asso- 
ciated modulator circuits to create an 
automatic null seeking system. 

The position of the rotated loop re- 
lative to the longitudinal axis of the 
airplane is transmitted back to the 
cockpit by means of a "tach" shaft or 
autosyn system to an azimuth indica- 
tor. Auxiliary means are provided so 
that the loop may be manually rotated 
and "auralnull" bearings obtained 
should failure occur in the "automatic" 
circuits. Inasmuch as the receiver por- 
tion of the automatic direction finder 
system provides all of the desirable 
characteristics necessary for a high 

What can a 
radio man learn 
from this photo? 

TN THIS test, a string of "Pyrex" sus - 
J. pension insulators was subjected to 
power arcs so intense that they opened 
heavy breakers all along the lines. Yet their 
high electrical strength enabled these 
units to come through in perfect shape. 
The interesting fact to a radio man is that 
the insulators shown are made of the same 
borosilicate glass used in Antenna, Lead - 
in, Strain, Stand -off and other Pyrex brand 
radio insulators for amateur and profes- 
sional use. To their high electrical strength 
add other advantages like corrosion and 
thermal resistance, low conductivity and 
high strength -to- weight ratio and you can 
see why shrewd radio men choose Pyrex 
brand for superior insulator performance 
and long life. Write today for free catalog, 
Insulation Division, Corning Glass Works, 
Corning, New York. 

DO YOU KNOW HOW 
HIGH GLASS RATES 

AS AN INSULATING 
MATERIAL? 
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"PYREX" is a registered trade -mark and indicates 
manufacture by Corning Glass Works. 
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SE 

BUY 
UNITED 
STATES 

SAVINGS 
BONDS 

AND STAMPS 

ON SALE AT YOUR POST OFFICE OR BANK 

AMERICA ON GUARD! 
Above is a reproduction of the 

Treasury Department's Defense 
Savings Poster, showing an exact 
duplication of the original "Minute 
Man" statue by famed sculptor 
Daniel Chester French. Defense 
Bonds and Stamps, on sale at your 
bank or post office, are a vital part 
of America's defense preparations. 

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- 
raw -Hill publications _ 

to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals 

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 now; pay small monthly 

tallnients, while you use the books. 
10 DAYS' FREE EXAMINATION -SEND COUPON 

McGraw -Hill Book Co., 330 W. 42nd Street, N. Y. C. 
Send me Radio Engineering Library, 5 vote., for 10 days' examination on approval. In 10 days I will send 53.00 plus few cents postage, and $3.00 monthly till 

á24.0d 
is paid, or return books postpaid. (We pay post - 

gnordets accompanied by remittance of first in- stallment.) 
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Address 
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quality range receiver, the automatic 
direction finder may be used as a range 
receiver, and it is therefore frequent- 
ly substituted for the auxiliary range 
receiver in order to reduce the overall 
weight of the radio system. 

Some air lines have installed two 
automatic direction finders, replacing 
the range and auxiliary range re- 
ceivers. Figure 2 shows two loops in- 
stalled on the belly of a Lockheed 
"Lodestar" while Figure 3 shows the 
installation of the azimuth indicator 
and the two indicating needles asso- 
ciated with the direction finders. This 
system provides many interesting and 
useful navigation problems which can 
be solved with a minimum of effort on 
the part of the crew. If one of the di- 
rection finders is tuned to a station 
ahead of the aircraft while the other 
is tuned to a station behind the plane, 
it is easy to see that the plane will be 
on a straight course between these two 
stations when the two needles are 180 
degrees apart. Should the plane drift 
off of its course due to cross winds that 
fact is continuously and instantly 
shown by the relative position of the 
needles. 

Item VI- Anti -Precipitation Static 
Antenna System -The anti -static an- 
tenna system generally consists of the 
electro- statically shielded loop anten- 
na of the direction finder, although 
some lines use a separate statically 
shielded loop antenna fixed in the fore 
and aft plane of the ship and connected 
to the range receiver instead of the 
direction finder. The purpose of this 
electro- statically shielded antenna is 
to reduce, as much as possible, inter- 
ference caused by the charging and dis- 
charging of the plane while flying 
through area's of high electrical ac- 
tivity. 

This interference is generally con- 
sidered to be caused by charged par- 
ticles such as rain, snow, sleet, or fine 
dust striking the plane. This charging 
and discharging at times may reach 
such value as to create a corona effect 
that can be seen during the hours of 
darkness. When this action occurs, it 
creates a strong field of interference 
generally considered to be principally 
electro- static in nature. The static 
shielding of the loop antenna reduces, 
to a great extent, this type of interfer- 
ence. 

Item VII- Auxiliary Power Supply - 
With the design of larger transport 
ships such as the Douglas and the 
Lockheed Lodestar the need for a 
separate auxiliary power supply is 
provided for by the second generator - 
battery system which is standard 
equipment with these planes. Some of 
the smaller ships were provided with 
only one flight engine driven genera- 
tor and battery. Failure of the bat- 
tery or generator would disable the 
radio system. Therefore, a separate 
dry battery has been developed that is 
capable of supplying filament and plate 
voltages for at least one of the range 
receivers for a period of four hours. 
The installation of the second genera- 
tor and battery system on the larger 

planes has eliminated the need for this 
power supply system and its use is not 
required when one of the battery -gen- 
erator systems is capable of carrying 
the emergency electrical running load 
of the airplane. 

Item VIII -Simultaneous Audio Fil- 
ter System -This filter system, in its 
simple form, consists of a band -pass 
reject audio filter and a suitable selec- 
tor switching network. It is used to 
separate the 1020 cycle range tone 
modulation from the voice frequency 
modulation that are simultaneously 
transmitted from the . airway range 
stations. One section of the filter net- 
work offers maximum attenuation of 
audio frequencies peaked at 1020 
cycles. The other section offers mini- 
mum attenuation of the 1020 cycle 
tone and maximum attenuation for all 
other frequencies within the audio 
range. The filter is connected to the 
output circuit of the range receivers, 
and by proper selection of a "Voice - 
Range- Both" switch the pilot and co- 
pilot may have their choice with re- 
spect to the reception of the two types 
of signals transmitted from the airway 
range station. 

Item IX -75 Megacycle Marker Bea- 
con Receiving System -This system is 
used to indicate to the pilot the prog- 
ress of the flight along the airway by 
the reception of marker signals trans- 
mitted on a frequency of 75 megacy- 
cles. At a point approximately 20 
miles from the range stations one of 
these markers, commonly referred to 
as "Fan" markers, radiates a curtain 
of signal across the airway to a width 
of approximately 12 miles, and 3 to 5 
miles thick. A plane flying at any al- 
titude up to 20,000 feet will receive 
these 75 megacycle signals. 

The signals modulated at 3,000 cy- 
cles will cause a small light to glow 
on the instrument board. This light 
will follow the keying of the 3,000 cy- 
cle tone and indicates one, two, three, 
or four short dashes in groups to iden- 
tify the particular marker being re- 
ceived. In addition to the fan mark- 
ers, each of the range stations is 
equipped with a 75 megacycle trans- 
mitter radiating a continuous 3,000 cy- 
cle signal in a cone shape above the 
station. This signal is used to con- 
firm the usual cone of silence indica- 
tion of the low frequency range. In 
addition to the 3,000 cycle fan and 
cone signals, the receiver can receive 
signals modulated at 400 and 1300 cy- 
cles which will be used for inner and 
outer markers in connection with the 
new instrument landing systems now 
being installed at a number of the 
larger terminal airports. 

Item X -Two Headsets -The head- 
sets used in aircraft service are gen- 
erally of the low impedance type and 
of exceptionally rugged construction. 
Special damping 'diaphragms are used 
to eliminate the peak intensity of 
static disturbance. 

Item XI - Two Microphones - The 
microphones used in aircraft radio 
systems are, with few exceptions, of 
the single carbon button type encased 
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in a plastic hand shell. A push -to -talk 
switch forms a part of the microphone 
assembly and is used to control the 
dynamotor and actuate the antenna 
transfer relay in the transmitter unit. 

Testing of Equipment 
A review of the list of equipment 

shows that an alternate unit of equip- 
ment is provided for each of the re- 
quired items with the exception of the 
transmitter. A transmitter failure 
will not preclude continued radio navi- 
gation and due to its weight, as well 
as the fact that a real need for two 
units does not exist under flight con- 
ditions, duplication of this unit has not 
been required on the domestic air 
lines. Two units are carried on trans- 
oceanic flights. . 

In order to establish an adequate 
yardstick to measure the reliability of 
aircraft radio equipment, the Civil 
Aeronautics Administration has estab- 
lished a procedure of type certification 
for air line aircraft radio equipment. 
An effort is made to determine a unit 
of equipment's expected reliability fac- 
tor by requiring it to be subjected to 
intensive testing prior to its use on 
the air lines. These tests have been 
built around the objective of duplicat- 
ing insofar as possible the adverse fac- 
tors that the equipment will have to 
operate under in actual service. These 
factors are: extreme ranges of tem- 
perature, humidity, vibration, landing 
shock, and variation in atmospheric 
pressures that tend to reduce insula- 
tion integrity. There follows here- 
with a brief description of the tests : 

Temperature Test -The unit is 
placed in a cold chamber and is re- 
quired to complete several operational 
cycles at a temperature of minus 35 
degrees Centigrade. At this time, 20% 
subnormal and abnormal input volt- 
ages are applied to ascertain that re- 
lays will continue to function, dyna- 
motors will freely .start with reduced 
voltage and that no evidence of circuit 
instability will result from the simul- 
taneous introduction of higher operat- 
ing voltages and the increased effi- 
ciency of electrical circuits as the Q 
of radio frequency coils are increased 
with greater conductance at depressed 
temperatures. 

The equipment is then placed in a 
hot chamber and stabilized at a tem- 
perature of 55 degrees Centigrade. It 
is then operated at 20% abnormal tern - 
perature for a period of one hour to 
determine that condenser and trans- 
former wax does not melt and permit 
loose foil and transformer wiring to 
be subjected to damage caused by vi- 
bration. Spot checks are made of the 
component parts to ascertain that they 
will not operate in excess of the manu- 
facturers' rating. The 20% subnormal 
voltage is applied to ascertain that re- 
lay and solenoids have not lost their 
effectiveness as a result of the in- 
creased resistance of copper at these 
high temperature ranges. 

Humidity- Either before or after 
the temperature test the equipment is 
placed in a humidity chamber main- 
taining a relative humidity of 95% at 
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50 degrees Centigrade for a period of 
48 hours. The equipment is not oper- 
ated during this exposure period as the 
heat generated by its operation would 
exert a drying effect, nullifying the ef- 
fects of the humidity exposure. At the 
end of this exposure period the equip- 
ment must operate satisfactorily and 
show no signs of corrosion or other 
conditions that would militate against 
the continued satisfactory operation of 
the equipment. 

Vibration -The equipment is then 
subjected to four hours of vibration on 
a shake table, vibrating at a frequency 
of 30 to 60 cycles per second with a 
wave form and amplitude sufficient to 
produce an acceleration of 10 times 

the force of gravity. This test is ad- 
mittedly more severe than will be en- 
countered in service, but only by ex- 
cessive amplitude of vibration can the 
effect of long periods of vibration be 
readily ascertained in the laboratory. 

During the vibration the equipment 
must operate satisfactorily, and a 
visual and operating check at the con- 
clusion of the test must not reveal any 
condition, the presence of or continu- 
ance of, which would be detrimental 
to the performance or reliability of 
the equipment. In addition to the 
fixed frequency vibration of four hours 
duration, the equipment is further 
subjected to vibration in the frequency 
range of 30 to 60 cycles and is observed 

PRODUCING FOR WAR.. 

PLANNING FOR PEACE" 

WILCOX -GAY CORPORATION. 

'iii¡IIIIII 

Manufacturers of 
,adiI1IIIIIIIIIIINmi, oI!III llllllllmu. 

RECORDER RADIO PHONOGRAPH COMBINATION 
CHARLOTTE, MICHIGAN 

Now saore than ever the jobber and sery -ce man 
must pritect the standing which he has built. Con- 

denser replacements account for about 4(% of all 
radio rep air jobs. Dependable condensers are there- 
fore esseitial to the building of the utmost in cus- 
tomer satisfaction and in holding your clientele. 

CONTINUOUS DEPENDABLE SERVICE 
For 21 years the manufacturers of POLYMET elec- 
trolytic and by -pass condensers have striven to im- 

prove quality and sery -ce. Add to this a 
liberal and reasonable mark -up and the 
fact that no fly -by -night "bargain cata- 
logs" can undersell you on POLYMET. 
You're protected, your customer is satis- 
fied, your profits and volume increase. 
We're conserving vital defense materials 
by limiting sizes to those most universally 
used. These will serve practically every 
need, replacing larger electrolytics when 
proper capacity and voltage are used. 
Complete listing of available types and 
prices will be forwarded upon request. 

OLYMET CONDENSER CO. 
P699 E. I35 TH. ST., NEW YORK,N.Y. 

73 

www.americanradiohistory.com

www.americanradiohistory.com


This is YOUR 

CHANCE! 
No matter what the job is, you always see 
the trained fellow in the best Position. This 
Is YOUR CHANCE RIGHT NOW! Radio code code 

tthersCommerc al Communications sa fields. 
Merchant Marine wants 40.000 trained 

radio operators now! You can learn this in- 
teresting way to a better future without leav- 
ing your own home! 
The Candler System has, for over a quarter 
of a century shown the way to learn code 
and develop code proficiency at home by their 
simplified method. You owe it to yourself to 
take advantage of this opportunity. Why not 
write today -there is no obligation, no sales- 
man will call-find out how you too can have 
a better future. 

Get the Free Book 
Drop a post card today for this intere=t- 

allBOOK 
OF FACTS which tells yon 

about the fascinating way to quickly 
learn code and acquire speed and skill. A 

yt! 
of this 52 page book is yours -write 

for 

CANDLÈR/` 
SYSTEM 

BOOKd4ACTS 

CANDLER 
SYSTEM CO. 

' BOX 928 
DEPT. N -5, DENVER, COLORADO 

FORE IN 27'amain 

* Complete Radio Engineering course in 
27 months. Bachelor of Science degree. Radio 
(television, talking pictures and the vast elec- 
tronic field) offers unusual opportunities. De- 
fense needs call for the engineer. Demand 
exceeds the supply. Courses also in Civil, 
Electrical, Mechanical, Chemical, Aeronau- 
tical Engineering; Business Administration, 
Accounting and Secretarial Science. Tuition, 
living costs low. Distinguished for technical 
21/4 year courses. Special preparatory depart- 
ment for those who lack required high school 
work. Enter June, September, January, March. 
Cosmopolitan student body. 59th year. Write 
for catalog. 

1652 College Ave., Angola, Ind. 

TRI -STATE COLLEGE 

RADIO ENGINEERS 4, 
NOW IN DEMAND 

PREPARE TO SERVE 
in Civilian or Military Radio positions. 
Excellent opportunities for trained men to 
aid America's strides to ultimate victory. 
Recent high school graduates and young 
men having some college training should 
investigate at once. 

Our courses have the approval of State 
Vocational Departments, Major Airlines, 
State Police Systems, hundreds of Broad- 
cast Stations, the War Department and 
Radio Manufacturers. 

We have been "swamped" with requests 
for trained radio technicians. A choice of 
radio employment is open to those who 
avail themselves of our training NOW! 
Ask our graduates about DODGE training. 
Let us send you our catalog without obli- 
gation. 

GRADUATES EARNING $150 -$250 A 
MONTH -MAIL FOR FREE CATALOG 

THE DODGE TEL AND RADIO INST. 
208 Monroe St., Valparaiso, Ind. 

Name 

Address 

City State 

74 

under a stroboscopic light to deter- 
mine if resonance vibration exists in 
the wiring or component parts. 

Drop Test -Each unit of equipment 
is subjected to 100 free drops ranging 
from six to eighteen inches on a solid 
platform with one inch of commercial 
sponge rubber interposed as a damp- 
ing medium. 

Pressure Test -All equipment with 
high voltage electrical circuits is sub- 
jected to this test. The equipment is 
placed in a vacuum chamber and the 
pressure reduced to 8.52" of mercury, 
or the equivalent of 3,000 feet of alti- 
tude above normal sea level pressure. 
Under this condition the equipment 
must show no evidence of voltage 
breakdown. 

Equipment that has been tested in 
accordance with the above tests can 
generally be considered to be free of 
design weakness, but no test can be de- 
vised that will anticipate all engineer- 
ing "bugs" except actual operation un- 
der service conditions. This period of 
service testing is conducted under the 
closest supervision of the air lines' 
communication personnel in collabora- 
tion with the air line Inspectors of the 
Civil Aeronautics Administration. 

Radio for Blackouts 
(Continued from page 51) 

ing out. Taping the window glass 
with strips of gummed paper prevent 
injuries from flying glass should the 
window be broken by concussions or 
fragments. 

Essential to protection of the home 
are long -handled shovels and axes, 
hose and spray pump, pails of water 
and buckets of sand. The basement 
laundry tubs and all available pails 
and other containers should be filled 
with water when a raid starts, first for 
protection against fire, and second to 
provide a temporary supply of water 
should municipal service be inter- 
rupted. 

Long -handled shovels and sand are 
used to combat incendiary bombs, 
which burn with intense heat and ex- 
plode if doused with water. Fire ex- 
tinguishers make the bombs more dan- 
gerous, but are helpful in extinguish- 
ing fires set by the bombs. Approved 
procedure for handling incendiary 
bombs is to heap sand near the bomb, 
push the bomb onto the sand with the 
shovel, and cover with more sand. In 
this way oxygen is excluded and the 
bomb extinguished. Another method is 
to spray the bomb with water from 
hose, or spray pump. Spray pumps 
used in the garden in fighting insect 
pests are convenient and frequently 
available. However, the water must 
hit the bomb in the form of a spray 
or mist. Heat and light from incen- 
diary bombs are so intense that eyes 
and -skin must be protected, indicating 
a need for dark glasses and heavy 
gloves. 

Sustenance for the family means 
food and clothing, beds and bedding, 
easy chairs and books, toys and games, 
unfailing light, and the radio again, 
this time for the reception of music 
and entertainment to relieve mental 
strain and worry. Glassed foods, small 
stoves burning canned fuel, simple 
recipes, and an inventive cook are 
great comforts for a family forced by 
repeated or continuing raids to spend 
a week or more in the refuge room. 
Sanitation calls for an adequate sup- 
ply of water for drinking and wash- 
ing, and for permanent or temporary 
toilet facilities. 

For many families, equipping the 
refuge room is the comparatively sim- 
ple task of moving porch, beach, or 
camp furniture to the basement and 
putting it to emergency use. Porch, 
steamer, and beach chairs are com- 
fortable enough for sleeping. Beach 
rolls, sleeping bags, and folding cots 
can be used. If worse comes to worse, 
just plain mattresses will do. Plenty 
of blankets and additional clothing are 
definite needs. 

Candles, lanterns, and flashlights 
are necessities. Ends of candles left 
over from dinners and parties can be 
put to use. Lanterns are good so long 
as the kerosene lasts. Chances are 
that electric service will be main- 
tained, but a basement can be terrify- 
ingly dark without light. On the other 
hand, with light, food, sleeping ac- 
commodations and a radio it can be 
a cosy place even during raids. 

Once the refuge room is equipped, 
the family can prepare to flee hur- 
riedly to it if all personal necessities 
are packed and waiting conveniently. 
These might include insurance and 
other legal papers, licenses, records, 
money, jewelry, and personal needs, 
such as eye -glasses and dentures. Pets 
may be taken along with the family. 
Dogs are frightened by air raids but 
stick them out, while cats tend to be- 
come hysterical menaces and must be 
confined. 

Necessary also is a complete but 
not elaborate first -aid kit. 

Choice of food is determined by 
family preferences. Fruit juices help 
to allay thirst, as does gum. Canned 
soups are nourishing and easy to pre- 
pare. Good old standbys are pork and 
beans, hash, oatmeal and flapjacks. 
Some folks will insist upon coffee. but 
British refugees have lived for days 
on tea. Hot drinks and foods can be 
kept in thermos containers. 

Best advice to refugees from their 
first raids is to keep cool, collect per- 
sonal necessities, put out the lights, 
and hurry the family to the shelter. 
All should keep away from windows, 
lie on the floor and get under tables 
when bombs come near. With a can- 
dle lighted, everybody comfortable and 
safe, the radio playing cheerful music 
broadcast from peaceful regions, the 
basement refuge room isn't such a bad 
place to be! As a matter of fact it is 
exactly the place defense officials want 
people to be during raids. 
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Television 
(Continued from page 43) 

tive air wardens scattered throughout 
the five boroughs, attending the tele- 
vision classes held in all police sta- 
tions. It is safe to assume that at least 
another 6,000 prospective air wardens, 
and no doubt far more, have been at- 
tending television classes in private 
homes, taverns, clubs, radio stores and 
elsewhere in the other main areas, not 
to overlook the hundreds of suburban 
communities surrounding those main 
areas. 

Dealing with first hand experience, 
the writer has had as many as 22 air 
wardens and auxiliary policemen of 
his little community attending the 
television classes in his basement 
playroom. The men and women have 
been most attentive. Not a word has 
been spoken during the lecture. Fol- 
lowing the half -hour session, there has 

Actor doubles as Post Warden. 

been lively and profitable discussion. 
And each one attending has found it 
far easier to study manuals and in- 
structions already available, due to 
the dramatization and high -lighting 
provided by the television presenta- 
tion. 

Now as for the television classroom 
curriculum proper, we must go back 
to January 5th of this year, when at 
the request of the New York City Po- 
lice Department, the television facili- 
ties of NBC were made available for air 
raid warden instruction purposes. Any- 
where from one to forty sets were lo- 
cated in most of the 100 -odd air raid 
zones in the five boroughs of Greater 
New York, and these were pressed into 
service. Suitable films were shown, 
along with a 40- minute lecture by a 
lieutenant from the Police Academy, 
and a demonstration of air warden 
tools. The response was so encourag- 
ing that an extensive course of air 
warden lectures and demonstrations 
via television was decided upon. 

The first course just drawn to a 
close consisted of six telecast lessons 
in basic training. These lessons, tele- 
cast at the rate of one a week, have 
been drawn from official defense pub- 
lications, London's experience, and the 
work of the New York Police Depart- 
ment experts. Although there was one 

new lesson each week, it should be 
noted that the same lesson was given 
twice in the morning, twice in the 
afternoon and twice in the evening, on 
Monday, Tuesday and Wednesday, so 
as to accommodate the tens of thou- 
sands of prospective air wardens with 
the limited number of television re- 
ceivers available. The choice of morn- 
ing, afternoon, and evening sessions 
has fitted in nicely with the normal 
workaday activities of women and men 
alike. 

The lessons have been written by 
NBC television program men, super- 
vised by Police Commissioner Lewis J. 
Valentine. The first lesson was on the 
general duties of the air raid warden. 
The second covered the incendiary or 
fire bomb. The third dealt with black- 
outs. The fourth was devoted to gas 
warfare. The fifth and sixth lessons 
were review sessions, with that invalu- 
able element of repetition to make the 
facts sink in thoroughly. 

These television classroom sessions 
are far from pedagogic humdrum. In 
fact, the television screen action has 
all the graphic and moving appeal of 
a Hollywood production. The first les- 
son had Maurice Wells as Post Warden 
"Arthur Smith," directing pedestrians 
to shelter and halting traffic on a 
street scene during an imaginary raid. 
The second lesson depicted a "bomb- 
ing" of New York's famous Times 
Square with the assistance of actors, 
stage sets, sound effects and motion 
pictures. The "Browns," television's 
typical New York family, also fought 
down a spluttering fire bomb that fell 
into their apartment during the "raid." 
This scene was a masterful blending 
of live actors, stage settings, still pho- 
tos and motion pictures that baffled 
everyone but the television studio 
technicians. 

In each of the lessons which, as pre- 
viously mentioned, are repeated 18 
times during the first three days of the 
week, a uniformed member of the staff 
of the Coordinator for Police Depart- 
ment Civilian Defense faces the televi- 
sion cameras in NBC's sight -sound 
studios at Radio City. He states the 
several points to be covered in the les- 
son. At intervals other cameras bring 
the words of the defense expert to life 
with dramatized demonstrations of 
rules laid down by the Office of Civil- 
ian Defense. For 30 minutes the pro- 
spective air wardens follow the fasci- 
nating and theatrical presentation. 
Then, after the telecast is over, they 
retire to discuss points raised, under 
the leadership of the precinct defense 
officer. 

Nothing like this has ever been at- 
tempted before anywhere in the world. 
It is something new, not only in radio 
but in education. And its success in 
practice pretty much parallels its dar- 
ing in conception. 

The new television school was born 
of war's necessity. With the job of 
training upwards of 200,000 voluntary 
workers in New York City alone, the 
Police Department faced a difficult 
situation. Television classroom pro- 
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vided the answer. With one or more 
receivers in each precinct station 
house, hundreds of wardens could see 
and hear a single instructor simul- 
taneously. That would economize the 
time of the department's experts and 
introduce standardization to the train- 
ing. No longer would there be the con- 
fusion arising from conflicting inter- 
pretations. Drawings, diagrams and 
close -ups would clarify problems left 
obscure by words alone. And drama- 
tization would lend added force to the 
instruction. Thus in weeks, rather 
than drawn -out months, a competent 
air warden force has been brought into 
being by truly American genius for 
getting things done. 

The first series of lessons already 
completed, the television school will 
continue. NBC's television men ex- 
pect that it will go on indefinitely. 
The basic series will doubtlessly be re- 
peated. New courses will be given, 
particularly more specialized instruc- 
tion for all categories of defense work- 
ers included in New York's air raid 
protection scheme. And then there 
may be other courses such as for Red 
Cross workers who may have the bene- 
fit of viewing First Aid, Bandage -Roll- 
ing and other demonstrations by lead- 
ing experts, for those interested in 
wartime nutrition, for ardent stu- 
dents of war strategy as discussed 
with maps by authorities, and so on. 
Certainly the television school is here 
to stay, in wartime especially, but for 
peacetime reconstruction and rehabili- 
tation, as well. 

Meanwhile, other sections of our 
country are likewise conducting tele- 
vision classes in our national war ef- 
forts. The Thomas S. Lee -owned tele- 
vision station W6XAO in Hollywood 
has been running a schedule of de- 
fense programs for Southern Califor- 
nia on alternate Saturday evenings 
from 8:00 until 9:30 P.M. Initial les- 
sons have been in the form of suitable 
films, such as the "Safeguarding Mili- 
tary Information" released by the Of- 
fice of Production Management, the 
"Front of Steel" depicting Hitler's tre- 
mendous war effort as far back as 1938 
and the subsequent efforts in Canada 
to meet this menace, the "Fight for 
Liberty" and the "Building a Bomber." 
There are several hundred telecast re- 
ceivers in that territory that can be 
tuned in for such instructional pro- 
grams. Present plans are for live dem- 
onstrations similar to those in the 
East, based on Director Lubcke's en- 
thusiasm after seeing what has been 
done by NBC. 

So smooth is the television presen- 
tation that the looker -in fails to ap- 
preciate the vast amount of time, 
effort and sheer hard work that goes 
to make it possible. The writer at- 
tended one of the air warden sessions 
at the NBC studio for the purpose of 
telling you just a few of the many de- 
tails involved. 

First and foremost, television pickup 
is many fold more involved than con- 
ventional sound broadcasting, since 
there must be an image as well as a 

sound pickup. This means scenery. 
Here the Hollywood technique comes 
into play, but on a very obviously con- 
densed basis since the television studió 
is relatively limited in size as com- 
pared with the movie stage or lot. The 
scenery is ingeniously worked out for 
the necessary street scenes, roof shots, 
indoor scenes, close -ups of the instruc- 
tor, the American flag blown by an 
electric fan, which opens and closes 
the session, and so on. Powerful light- 
ing is provided by batteries of reflec- 
tor -type incandescent lamps mounted 
on sturdy racks above, at the sides and 
in front of each scene. Microphones 
are suspended by extension boom or 
otherwise directly above the players 
but out of range of the camera's field. 
This technique was described fully in 
Dec., 1941, RADIO NEWS, Pg. 6. ED. 

Three cameras are available in the 
studio, permitting wide latitude of 
action and also permitting constant 
flow from one scene to another with- 
out a break. 

The cameraman at each camera 
wears earphones. All cameramen and 
the control room are tied in on a party 
line, so to speak. Instructions come 
from the control room, telling each 
cameraman when and where to shoot. 
Control room operators have the script 
before them, with the complete dia- 
logue. Heavy black markings indicate 
when each camera is to be made ready 
on a given shot, and when that par- 
ticular pickup is to be cut in by the 
man at the control desk who flips the 
necessary switches. 

The control room operators- direc- 
tor, technical supervisor and audio and 
video control engineers -have before 
them the monitor screens showing 
images picked up by the respective 
cameras, as well as the master moni- 
tor screen with the image being re- 
leased to the transmitter. The video 
control engineer also has cathode -ray 
oscillographs before him, showing the 
technical intricacies of the signals and 
guiding him in his shading and other 
corrections. Another operator moni- 
tors the sound level, as on conven- 
tional sound broadcasting, and also 
handles the electrical transcription 
pick -ups. The technical supervisor sits 
at the side of the director, making 
"cuts" and "fades" and relaying direc- 
tions to cameraman on the studio floor 
below. Meanwhile the television stage 
manager is out on the studio floor, us- 
ing hands and arms and grimaces to 
guide the action, since he must remain 
silent during the show. A private line 
phone connects him with the director 
in the control room. 

The actors must be thoroughly re- 
hearsed for their roles. Obviously no 
script can be read during the perform- 
ance, since this is "seeing" as well as 
"hearing" by the audience. Therefore, 
the lines must be mastered before the 
television show begins, which means 
that actors with legitimate stage 
training have advantages over those 
with broadcasting or movie training 
only. That there is a definite televi- 
sion staging is obvious to the visitor 
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to the television studio. Standing in 
the control room and watching the va- 
rious monitor screens, one can account 
for the momentary pickup of three 
cameras. Camera No. 1 may be kept 
trained on the Police Lieutenant who 
is the lecturer, but is standing by 
while Camera 3 is picking up a dia- 
gram illustrating some technical point. 
Meanwhile Camera 2 may be wheeled 
into position to pick up a corner of 
the "Browns' " living room where hus- 
band and wife are listening to Post 
Warden "Smith." But at that very 
moment the picture going to the trans- 
mitter may be a battery of anti -air- 
craft guns in action, with actual sound 
effects, obviously coming from the film 
pickup. Three cameras, film pickup, 
electrical transcription turntables, ac- 
tors and lecturer are all blended to- 
gether into a smooth, convincing, 
thrilling presentation, because those 
chaps in the control room are follow- 
ing the script word by word, cuing 
each cameraman when to get ready 
and what to pick up, and telling the 
control desk operator what camera to 
switch in and out, with beautiful pre- 
cision. 

The television classroom has pro- 
found implications. In this war, it is 
indispensable. Tens of thousands - 
even millions -have to be taught cer- 
tain essential things. Months must be 
compressed into weeks, weeks into 
days, days into hours. Time is the 
very essence of our successful pre- 
paredness. 

But beyond all this wartime service 
of television, there must be a long - 
range silver -lining value when peace 
comes again. To one familiar with the 
discouraging deadlock of visual edu- 
cation- schools waiting for good edu- 
cational films to be made and local 
films libraries to be established, on the 
one hand, and film producers waiting 
for schools to raise the necessary huge 
sums to warrant special film produc- 
tion, on the other - this television 
classroom idea has intriguing possibil- 
ities. It may be that video broadcast- 
ing will prove the logical answer. Cer- 
tainly it will make a single lecturer 
or instructor simultaneously available 
to hundreds of scattered schools in a 
given metropolitan area. It will like- 
wise make one demonstration avail- 
able to thousands and even tens of 
thousands of students. It will help 
standardize given instruction. It will 
provide timely, up -to- the -minute, liv- 
ing subjects in the case of direct pick- 
ups, or, where the same subjects are 
to be given over and over again, a sin- 
gle film economically produced in the 
absence of prints, will appear simul- 
t aneously before many scattered class- 
rooms. 

Originally thought of mainly in 
terms of entertainment, it may well be 
that television will find its earlier and 
most valuable application in our 
schools. Particularly at first, because 
what might be a considerable price for 
the average home will be very little 
indeed for the typical classroom. So 
be sure to watch television during the 
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next few months! It may soon appear 
in cap and gown, as it assumes that 
very logical role of the greatest mass 
instructor of all times. 

Phot oHrlecl ries 
(Continued f ions page 37) 

as well as the indicators showing lo- 
cation of the particular unit that has 
caused the alarm. 

The third type is for use where a 
number of sets are to be installed and 
a control panel is already a part of 
the equipment of the user. The ob- 
ject is to use his panel and thus avoid 
duplication of equipment. For this 
purpose the Anti -Sabotage Sets are 

BATTERY FOR 
CLOSED CIRCUIT 

OR BELL 

Fig. 4. 

made to contain their own impulse re- 
lays which actuate the alarm relay on 
the panel. 

Following are some of the consid- 
erations to be given when surveying 
an area to be protected - 

1. Kind of area to be protected: 
Whether outdoor or indoor, large or 
small, centrally located as, for exam- 
ple, a radio tower, or spread out like 
a power plant. 

2. Type of property to be protected: 
Is it something a saboteur has to get 
close to in order to harm or can he 
do damage from a distance ? 

3. Kind of terrain: In the case of 
an outdoor installation it is important 
to consider the profile of the ground. 
In places where a sharp rising knoll 
would intercept a long beam then a 
number of short beam units must be 
used. 

4. Method of saboteur's approach : 

If the property is surrounded by a wall 
which is too well guarded to allow a 
saboteur to chop his way through it 
then the most likely approach would 
be for him to scale the wall. In that 
case the beam should be parallel to 
the wall but high enough so the head 
of an innocent pedestrian walking 
along would not intercept it. Too 
many variations occur to permit giv- 
ing rules for all circumstances but the 
proper solution is dictated by the corn- 
mon sense of the person making the 
survey. 

5. Analysis of present protective 
system : Photoelectric Anti -Sabotage 
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Equipment is sometimes used in con- 
nection with a closed foil system and 
this subject will be discussed more 
fully in another part of this article. 

6. Are guards employed ? In some 
cases where guards are employed the 
Anti -Sabotage Equipment is used to 
supplement the watch work of the 
guards and in other cases it is ar- 
ranged to protect the lives of the 
guards themselves. 

7. Who is to be warned of trespass ? 
In some cases the warning signals are 
to come into an executive office. In 
other cases they go to one main guard 
house or to a number of individual 
guard stations. In addition to giving 
alarm on the property to be protected 
the equipment may also be connected 
to directly notify the regular law en- 
forcement agencies. 

8. Method of notification of tres- 
pass : Either visible or audible alarms 
or both may be used. The alarm sys- 
tem may be so connected that it not 
only gives a general alarm but also 
shows the point of trespass within 500 
feet. When it is desirable to take the 
trespasser by surprise no audible 
alarm is given but signals such as 
lights used on a switchboard are 
turned on. In some cases where 
armed guards are on duty the equip- 
ment is connected to turn on surprise 
floodlighting which puts the trespasser 
"on the spot" and makes him a target 
for the armed guards. 

After acquiring a knowledge of the 
types of equipment available and the 
facts to be determined in a survey the 
next knowledge to be acquired is that 
pertaining to making a layout of the 
installation. It is not permissible to 
reproduce here the layouts used in any 
actual installations for that would 
give information to enemies. How- 
ever, certain general instructions may 
be given. 

Referring to the protective system 
of Photoelectric Anti -Sabotage Equip- 
ment as an "invisible fence" and using 
the same terms as are applied to 
fences will aid in giving a clear de- 
scription of the principles of layouts. 
The fence corner does not have photo- 
electric unit right at the corner. In- 
stead the units are arranged so that 
the point where two beams cross is the 
fence corner. This is illustrated by 
point "C" in Figure 1. This also shows 
how the units of equipment may be 
camouflaged. 

For outdoor installations the cases 
housing the units are fitted on the bot- 
tom with screw flanges. These are 
threaded to receive 11/2 inch pipe which 
is used for supports. The other end of 
the pipe is imbedded in a block of ce- 
ment to make a rigid stanchion which 
will not throw the beam out of line 
because of wind or vibration due to 
traffic running parallel to the "fence" 
line. 

Figure 2 shows the layout for pro- 
tecting a drinking water reservoir and 
the method of wiring the system to a 
gong. A saboteur wishing to poison 
a city water supply would put the 
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poison in a bottle having a soluble 
cork and toss the bottle into the reser- 
voir. The Invisible Fence would there- 
fore have to be far enough from the 
reservoir to give alarm before the 
trespasser could get within throwing 
distance. Figure 2 shows a typical lay- 
out with the guardhouse "A" also pro- 
tected by a "fence" line. The power 
supply to all of the receivers and light 
sources "R" and "L" respectively are 
to be controlled from the guardhouse. 
The control relays from each receiver 
are to be connected directly through 
a pair of wires, to the control panel in 
the guardhouse. 

o 

o 
B 

v.( 

o 

D 

O 

O 

o 
o 

Fig. S. 
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Actual wiring diagrams cannot be 
published here for fear of giving aid 
to saboteurs, but are furnished by 
manufacturers to bona fide installa- 
tion men. Figures 3 and 4 illustrate 
roughly a simple control panel and 
wiring that may be used in conjunc- 
tion with certain conditions. 

Referring to Figure 3, "A" Push- 
button switches to restore relay after 
it has been actuated. "B" Pilot lamps 
indicating location of eye causing 
alarm. "C" Relays which are actu- 
ated by photoelectric cells, one relay 
for each receiver and the number of 
relays can be extended to accommo- 
date any particular case. "D" Connec- 
tions from alarm relay to actuated 
externally, an alarm bell, siren, flood- 
lights, etc. 

Figure 5 shows an area on which 
several buildings are located, such as 
storehouses for oil, power, paint, etc. 
These are surrounded by their indi- 
vidual "fences" and each one is con- 
nected to a signal panel in a central 
guardhouse. They are wired so that 
the fence may be turned off while em- 
ployees are getting stores and turned 
on again afterward, with all controls 
operated from the guardhouse. 

Figure 6 shows an installation which 
requires only a single beam as, for ex- 
ample, in guarding a gate. Here the 
layout is quite simple, consisting of a 
single beam across the driveway at 
the entrance to the guard. When any 
person desires to enter the enclosure, 
permission must first be given by the 
watchman, who in turn will turn the 
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alarm off from his office "W." If 
watchman does not OK entry or if he 
is overpowered and a forced entry is 
committed, the alarm will sound in the 
main office calling the police to action. 

Figure 4. Earlier in this article 
reference was made to using Anti -Sa- 
botage Units in connection with a 
closed circuit system. Such a system 
consists of a strip of foil attached to 
the inside of all windows and glass 
doors bordering the frame. The foil 
forms a continuous electric circuit and 
contacts at the door jambs and win- 
dow jambs complete the circuit so 
that if any door or window is forced 
open or broken the circuit opens and 
operates a relay which sounds the 
alarm. This system does not guard 
the approach to any area but is used 
to prevent a forced entry into a build- 
ing. It is quite effective in many cases 
but has limitations which make it 
advisable to supplement such a sys- 
tem with Anti -Sabotage Photoelectric 
Equipment. 

The presence of the foil is obvious to 
anyone and warns the would -be tres- 
passer that a closed circuit foil system 
is installed. He then plans to make 
his entry through a floor or ceiling of 
the building or if the adjoining build- 
ing is not protected he may break a 
passage through the wall. The actual 
case history of such an entry to evade 
a foil system was recently broadcast 
on the radio program "Gang Busters." 
In that case a $50,000 robbery was 
successfully carried out and the crim- 
inals were caught later. 30 
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Bob Henry 68 
Hygrade Sylvania Corp. 50 
Hytron Corp. Back Cover 

Indiana Technical College 79 
International Resistance Co. 49 
Inventors' Contest 6 & 7 

Lake Radio Sales Co. 66 
Lincoln Eng. Schools 79 

Maedel Publishing House 75 
P. R. Mallory & Co., Inc. .. Third Cover 
McMorrow & Berman 78 
McGraw -Hill Book Co. 72 
John Meck Industries 79 
Meissner Mfg. Co. 56 & 77 
Microtube Laboratories 78 
James Millen Mfg. Co., Inc. 66 
Mutual Radio Products Co. 70 

National Company, Inc. 60 
National Radio Institute 3 
National Union Radio Corp. 69 

Ohmite Mfg. Co. 59 

Par -Metal Products Corp. 67 
Polymet Condenser Co. 73 
Premax Products 64 

R. C. A. Institute, Inc. 79 
Radio Corporation of America.... 80 
Radio & Tech. Publ. Co. 57 
Radio City Products Co., Inc. 70 
Radolek Co. 81 
Randolph Radio 68 
John F. Rider Publ. Co. 63 
The Ronald Press Co. 77 

Shure Bros. 65 
Solar Mfg. Co. 67 
Sprayberry Academy of Radio 8 
Stackpole Carbon Co. 4 
Superior Instruments Co. 58 
Supreme Publications 79 

Teleplex Co. 78 
Thordarson Electric Mfg. Co. 67 
Triplett Electric Instrument Co. 61 
Tri -State College 74 

Utah Radio Products Co. 52 

Wilcox -Gay Corp. 73 
Worner Products Corp. 76 

LOWEST PRICES... 
FASTER DELIVERY at 

RIDDIEX 
LARGEST STOCK OF 

EVERYTHING IN RADIO 

Thousands of progressive serv- 
icemen rely on Radolek for 
their complete requirements of 
repair materials. Radolek has 
in stock for prompt delivery 
replacement parts to repair any 
radio -every type of tube, 
transformer, speaker, conden- 
ser, volume control, resistor, 
auto radio accessory, etc. Every- 
thing you need at lowest prices. 
You get what you want when 
you want it- Radolek under- 
stands service problems -gets 
your order to you in double - 
quick time. Buying from Rado- 
lek means Greater Values, Bet- 
ter Service and More Profits. 
The big new Radolek Radio 
Service Guide is yours FREE 
for the asking. Send for your 
copy today ! 

RADOLEK P.A. SYSTEMS 
FOR EVERY REQUIREMENT 

Thousands of successful Radolek 
P.A. installations are proof of 
quality, superior design and top 
performance. Complete systems 
for permanent, portable or mo- 
bile use -wide choice of micro- 
phone s, speakers and related 
equipment. Radolek P.A. Sys - 
tenis give you more for your 
money in Performance, Styling, 
Dependability and Reserve Pow- 
er. Select the P.A. apparatus 
you need from Radolek's big new 
FREE catalog. 

RADOLEK REPAIR SERVICE 
Let Radolek repair your damaged or 
burned out transformers, coils, speak- 
ers, test apparatus, etc. Many items 
cannot now lie replaced and therefore 
repairing is the only alternative. 
Trained craftsmen, using precision 
tools and factory methods, assure per- 

fect jobs equal 
to nosy. Write 
for prices or bet- 
ter still, send in fD2Ì any article to be 
repahrd, it will 
be h an dl e it 
promptly. 

SEND FOR NEW FREE 

RADIO SERVICE GUIDE 

RADOLEK CO., Dept. B -66 
601 W. Randolph St. 
Chicago, III. 

Please send the big FREE Radio Service Guide 

Name 

Address 
DEALER SERVICEM AN SOUND ENG. 

SAVE AT RADOLEK 
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THIS IS-- 

Yes, this is war! And Aerovox 
pledges its ALL tc b_th the fighting 
and the home fronts.. 

Geared to an all -time production 
high., Aerovoz is meeting the tre- 
mendous card stil_ crowing require - 
ments of our soldiers, sailers, avia- 
tors. Likewise in large part the de- 
mands o: o-her United Nations. 
Many new types have been de- 
veloped. Etart ling production meth- 
ods have evolved. Marked econo- 

mies nave been effected. Essential 
to today's battle, these develop- 
ments promise a still greater peace- 
time radio and electronic era. 
Meanwhile, Aerovoz is straining 
every resource to keep tEe trade 
and Jublic supplied with essential 
condensers. Those home sets will 
be kept "perking ", regardless. 
You can count on Aerovox-on 
both the fighting and t->we home 
fronts. 

Ask for copy of the 1942 Aercrvax Catalog just 
issued. Ask for FREE subscr.ptior to he monthly 
Aerovcx Research Worset. 01 wra= us direct. 

NEW BEDFORD, MASS., 

U. S. A. 

Sales Offices in All 

Principal Cities 

82 Printed in i7. S. A. 

In Canada 
AEROVOX 

CANADA LTD. 

Hamilton, Ont. 

EXPORTMSt., 
n. CpR 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


7 .`\QI': .' .. 

"Keep 'ein listening!" 

Despite restricted production and material shortages, 
as a radio service engineer, we urge you to "keep 'ein 
listening!" 

We know how essential a home front job you perform. 
And, you know you can depend on Mallory for practical 
help in meeting the brain- racking radio service problems 
imposed by current shortages and restricted production. 

Although we are up to our ears in wartime production, 
we haven't forgotten your needs for one instant. 

We are making every effort to provide adequate supplies 
of Mallory Approved Precision Parts. Our research labora- 
tories are working night and day, coping with the present, 
anticipating the future. Problems induced by material 
shortages have, in many cases, resulted in engineering 
adaptations that mean real progress in good servicing. 

And we are getting a fine demonstration of how beauti- 
fully the Mallory policies of standardizing parts and sim- 
plifying lines have operated to aid servicemen. 

You can depend on Mallory and Mallory Distributors for 
real help, while you work to "keep 'em listening." 

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

Cable "Pelmalló' 

MALLORYI 
Approved Precision Product 

1P. R. MALLORY 8 CO..Inc. 
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PROUD indeed is Hytron that its HYó 15 and HY 114B 
have been selected for vitally important service in the armed forces. Built - 
to -order for exceptional performance on the ultra -high frequencies, these two 
Hytron designs automatically fell into Class I -A, and were found ideally "fit" 
for the most gruelling combatant service. 

Alternate. Soar( 
tiytroii, 5tJ P.:::::-:.:.::-..- ors 1 QQ ófir':gái!ëYri í£itt. 
guarssléFtng }self"sqèr::íhcn dne GUrï. 
h.. hùs:: b .; NjiibiS'6;: FF1;.?5??! 

ranti'. -pfher ' mhR i drVrers 159 Sfmis: 
::,:.:0:íöj<:t1ië:;*t;1;5::':áii:;132 ;k:i18:;:?Xt?:i:QS?.. 

önsl?s t s öYi.xìç# ton#ssit 7&g arkffiig 14p- tii 
FiiF3}¡ër;: il;r 4väëráiss í<äs:::;ti:®ii?;.r 
6} Kyixof YBFt tg tF-® xrent ef :díectsi8i 

säFrët:;éäi iiiirs:thë::;itiiÜt:pt 

n r dCtYt :13ié.3lY i 3. 4ne :é' 

it3iz5itts}:::(3;}i-:f:;f iàis3# s 

Among the host of HYTRON tubes selected for 
service in the Victory program, the HYb I !S and 
HY I 14B furnish but two examples. Consult Hytron 

An Example first whether your tube needs are for standard re- 
ceiving or transmitting types, U. S. Government 
types, United Nations types, or special types de- 
signed Fo fit your particular needs. 

HYTRONIC LABS. 
SALEM .. . MASS. 

Manufacturers of Radio Tubes Since 1921 

A DIVISI p N OF 

HYTRON CORP. 
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