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Model 315 Signal Generator,

Designed down to the most

minute detail for highest ac.

curacy, greatest stability, min.

imum leakage, and good wave

form .......ccoocoviiiiiiiiiiiiinn. $67.35
Model 305 Tube Tester. Tests

all tubes. Provides for filament
voltages from .5 volts to and in-
cluding 120 volrs. Spare sockers for
future tube developments....$46.25
Model 260 High Sensitivity Set
Tester. 20,000 ohms per volt. D.C.
Voltage ranges to 5,000 volis A.C.
and D.C. Resistance ranges to 20
megohms. Current ranges to 500 mil-
liamperes............ocu..... P — $38.95

INSTRUMENTS THAT STAY A

leis Sirmpoor Glg 3"
. .. gives servicemen a real
profit-making set-up

® The successful radio serviceman today must have the finest in test instrue

ments for a very practical reason—that’s his only hope of present .and con-
tinued profits. To meet the tremendous volume of business available he
must be able to “trouble-shoot” fast and accurately every time. Only thus
can he correct trouble speedily, with satisfaction to the customers.

Simpson offers you, in three basic test instruments, the accuracy and ad-
vanced electronic engineering which have given Simpson the prouc!est
name in the industry. They are tried-and-tested examples of the kind
of instruments Simpson has always built. Their use will demonstrate

that from Simpson alone can you expect “instruments that stay accu-

rate” with construction and design that lead the field.

To dealer and to serviceman alike, Simpson offers toda){ the assur-
ance of continued profits that only quality can give. No Simpson in-
strument is ever marketed, or ever will be, unless its makers feel that,
of its kind, nothing finer can be produced.

SIMPSON ELECTRIC COMPANY
5200-5218 West Kinzie Street, Chicago 44
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A FREE LESSON

SHOWED BILL HOW HE COULD

MAKE GOOD PAY .

I CAN'T FIND OUT
WHAT’S WRONG -~
GUESS I'LL MAKE A
FOOL OF MYSELF ¥
WITH MARY

IN RADIO!

¥

HELLO, BILL-- GOT
i, A TOUGH ONE

BILL, YOU'RE ALWAYS FOOLING
WITH RADIO -~ OUR SET WON'T
WORK ~-WILL YOU FIX IT?

- 3= ~
v 4 3 % i
o ‘;“VJ { B 'i'---r . i

YES, JOE ~~ I'M
STUMPED -- BUT -

TO FIX T SINCE WHEN ARE FOR THE CLICKS AS | SHORT THE GRID AT HOME
= LET ME ¥ YoU A RADIO EXPERT? CONNECTIONS... HERE S YOUR TROUBLE I’LL MAIL ‘
) HELP YOoU [ o ‘B IN THE FIRST I.F. STAGE -~ | LEARNED A COUPON & & ¥
Vi THIS TEST BEFORE | EVEN STARTED FOR A FREE :

ILL TRY, MARY.: I'LL
SEE WHAT | CAN DO
WITH (T TONIGHT

L o ..

T / g

I'VE BEEN STUDYING AT HOME WITH THE
NATIONAL RADIO INSTITUTE. | JUST
LANDED A SWELL RADIO JOB,TOO. LISTEN

SAY, I'VE SEEN THEIR
ADS BUT ) NEVER THOUGHT
1 COULD LEARN RADIO

THE COURSE, FROM A LESSON RIGHT
FREE LESSON THE

N.R.1. SENT ME

=

‘M CONVINCED NOW
THAT THE N.R.I. COURSE
IS PRACTICAL AND
THOROUGH. 1'LL
ENROLL NOW. THEN
I CAN MAKE EXTRA
MONEY FIXING
RADIOS IN SPARE
TIME WHILE
LEARNING

SOON 1 CAN HAVE MY
OWN FULL-TIME RADIO
REPAIR BUSINESS, OR BE
READY FOR A GOOD JOB
IN A BROADCASTING STATION,
AVIATION RADIO, POLICE
. RADIO OR SOME
OTHER BUSY
RADIO FIELD

YOU CERTAINLY KNOW
RADIO. SOUNDS AS
GOOD AS THE DAY
| BOUGHT IT!

Future for Trained Men is Bright in

Radio, Television, Electronics

1t's probably easier to get started in Radio
now than ever before. because the Radio Re-
pair Business is booming. Trained Radio
Technicians also find profitable opportunities
in Police, Aviation, Marine Radio, Broad-
casting, Radio Maunufacturing, Public Ad-
dress work. Think of even greater oppor-
tunities as Television, FM, .and many new,
war-developed Electronic devices become avail-
able to the public! Soon, there will be more
Radio equipment to install, operate, main-
tain and repair than ever before in all his-
tory! Get the facts on all these opportunities.
Send for FREE books now!

Many Beginners Soon Make Extra Money

in Spare Time While Learning
The day you enroll I start sending EX'

MONEY JOB SHEETS. You LEARN Radio
Our 32nd Year of Training Men for Success in Radio

for

RADIO-CRAFT

(1 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

I want to give every man who’s interested in
Radio a copy of my Lesson, “Radio Receiver
Troubles—Their Cause and Remedy”—absolute-
ly FREE! It’s a valuable lesson. Study it—keep
it—use it—without obligation! And with it I'll
send my 64-page, illustrated book, “How to be a
Success in Radio,” also FREE. It describes many
fiascinating Radio jobs, tells how N.R.I. trains
you at home in spare time, how you get practi-
cal experience with SIX BIG KITS OF RADIO
PARTS I send. MAIL THE COUPON!!

My ‘Radio Course Includes Training in

TELEVISION - ELECTRONICS - FREQUENCY MODULATION

OCTOBER,

easy-to-understand. il-
lustrated lessons—PRACTICE what you learn
by building. testing and experimenting with
parts I send—USE your Lknowledge to make

principles from my

EXTRA money tixing neighbors’ Radios in
spare time while still learning! I'rom_here
it’s a short step to your own full-time Iladio
Shop or a good Radio jobl

Find Out What N.R.I, Can Do for YOU

Mail Coupon for Sample Lesson and my
FREE 64-page book. It’s packed with facts
about Radio’s opportunities for you. Itead the
details about my Course. Read letters from
men I trained, telling what they are doing.
earning. See how quickly, easily you can get
started. No obligation! Just MATT, COUPON
NOW in ap envelope or paste it on a penny

postal.
J. E. SMITH. President
Dept. 61CX, National Radlo Institute
Pioneer Home Study Radio School
Washington 9, D. C.

1946
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COURSE--BUT ¢
N.R.L'S *50-50

FELLOW THE PRACTICAL
KNOWLEDGE AND EXPERIENC
TO BE A SUCCESSFUL
RADIO TECHNICIAN

YES, OUR WORRIES
ARE OVER 1 HAVE
A GOOD JOB AND
THERES A BRIGHT
FUTURE FOR US
IN RADIO

THANKS! | WAS JUST || OH,BILL--IM S0 GLAD
A TINKERER A FEW | 1 ASKED YoU To FiX
MONTHS AGO, BEFORE || OUR RADIO! IT GOT
| STARTED THE N.R.I. || YOU STARTED THINKING
. ABOUT RADIO AS A
CAREER, AND NOW
YOU'RE GOING AHEAD

i T Wah ) o
You Build These and Other Radio Circuits
with 6 BIG KITS OF PARTS | SEND YOU!

By the time you’ve conducted 60 sets of Experi-
ments with Radio Parts I supply, made hun- 2
dreds of measurements and adjustments, youv'it ?’ ,}
have valuable PRACTICAL Radio experience § e ’

for a good full or part-time Radio job!

SUPERHETERODYNE
CIRCUIT (right) Preselec-
_ tor, oscillator-mixer-tirst de-
| tector, i.f. stage, diode detec-
tor—a.v.c. stage, audio stage.
Bring in local and distant

stations on this circuit you ok
build yourself! e\ )
R -3&\)‘1\6\ >,‘

MEASURING INSTRUMENT (above)
you build early in Course. Use it in practi-
cal Radio work to make EXTRA money.
Vacuum tube multimeter, measures A.C.,
D.C., and R.F. voits, D.C. currents, re-
sistance, receiver output.

A. M. SIGNAIL-GEN-
¢ ERATOR (left) build

it yourself!  Provides
- { amplitude - modulated
signals for test and
experimental purposes.
Gives valuable practice!

GEr Borw s FRE.

Mr. J. E. Smith. President. Dept. 6KX L]
NATIONAL RADIO INSTITUTE, Washington 9, D. C. :
Mail me FREE. without obligation. Sample Lesson and 64-page book [ ]
about how to win success in lladio and Television—Electronies. (No sales []
man will eall. Tlease write plainly.) 1
Age. ..o . []

[ ]
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Approved for Training under Gl Bill :



YLVANIA NEWS

- RADIO SERVICE EDITION

Prepard by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1946

NEWEST AND FINEST IN TUBE TESTERS
NOW READY FOR RADIO SERVICEMEN

Made by the men who have tested tubes by the million!

LARGE METER

rugged.

4V inch size for high
legibility. Sensitive but

8-FT. LINE CORD —
extra long for extra con-
venience.

TESTS STANDARD,
LOCK-IN, ACORN
TUBES.

Extra sockets and
switches allow easy
adaptation when new
tube types appear.

FINGERTIP CONTROLS
make settings easy.

 DYNAMIC CONDITIONS
All tube elements tested
under dynamic conditions.

Here’s the “last word” in tube testers made for
discriminating radio servicemen by Sylvania
Electric.

Remain up to date easily, economically with
this modern tube testing equipment. Now, this
advanced type testing unit can be yours —
smartly styled, scientifically designed, attrac-
tively priced. Besides all the special features,
indicated above, the Sylvania tester has been
provided with extra sockets and
switch contacts to insure quick, inex-
pensive further modernization as new
tube types are developed.

PROVISION FOR
NOISE TEST

LEGIBLE
DIAL MARKINGS —
lines and numerals in
white against green
panel.

SHORTS TEST
at voltage low enough
to prevent tube damage
or faulty indications — |*
high enough for full
brilliancy on Shorts
Indicator.

DELUXE DESIGN
helps sell on sight —
builds prestige for ser-

viceman or refailer.

COUNITER TESTER
Type 139 (shown above)
5% x 12” x 1614"”. Net
weight 15% lbs. Steel
cabinet,wooden ends.Two-
tone green panel. Power
supply: 105-125 volts, 50-
60 cycles, 20 watts.

PORTABLE TESTER
Type 140 (shown at right).
5%"” x 13” x 15”. Net
weight 194 lbs. Steel car-
rying case, sturdy leather
handle. Other features
same as Counter Type.

SEE YOUR SYLVANIA TUBE DISTRIBUTOR TODAY!

SYLVANIA¥ ELECTRIC

Emporium, Pa.
MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT RULES

RADIO-CRAFT for OCTOBER, 1946




RAK-7

ntrolled for operation
m: a;;yfsé i)(; 80 channels Eul‘:er on
2 ) pre-setfrequenc:es can bec ?sem
t\:; the channel swuch b(y:'higvﬁfcl:?on

smit

refee;vlfo;oe tlii?md set. Tubes: one
‘1eLH4 one 1LC6, four 1LNS5, tlw::
1201, one 1294, four 1299- Cfm‘goene
with 80 crystals, tubes, telep

controls, includi

SPECIAL $64 50 ea.

$55.00 in lots of 50

""”9 WGVO Receiver

A real Commer
dar i P ers, marine a::aatl receiver for experiment.
o Erear ar rce AC operated r 10?, hams, etc. 110 vol¢
BM trenemt S eCelVeLl'lgfg(l' requency ran’geeglusaggg EOWer supply.
munication. - I ) e sup
short ra'z)g;efa:g from 6 or 12 volt meter, ie‘sr'Cplzczll has boo % ol rgg
gggsoturce Freq. range 20 to 27.9

contro

controls, audio ¢ x Antem]saenasr'ltc'i i
N 1avye

ing an AC-DC F A

INTERPHONE SET

Sensational buy! L ook at these partss
125 feet— 3 conductor cable
75 feet—#72 Seine Twine
1 roll—G ft. red acetate tape
1 roll—6 ft. white acetate tape
—Cable clamps
—4 prong Jones ﬁlug in
aluminum jac
—4 contact Jones socket in
aluminum jacket

hand set, instructions, accesson::,
ready to operaté, less batter1

speciAL, $79.50 ea.
$59.50 in lots of 50

WHILE THEY LAST!

4

o PM Speaker with
ohnﬂ‘gncce coil, less Ou(putté‘ans( A .
former. Lxm:ted Xxﬁplsy—or era N\

A TERRIFICY

$1.45 in 50 lots

VALUE! umvmstn
T"Z'fbfog‘fz:m m&ggmm
arbon Mi

will match
voice coil
i any tube, smg

Telephone Handset TS-13

With listen and talk switch.
Incorporates 200 ohm carbon
mike and 2000 ohm ear

Lightweight, with press-
to-talk button. Built-in
filter to suppress carbon
hiss. 5 ft. rubber covered

on 2%%° 'centers

‘oh Supplied with 6 ft. cable and PL-G8 three-circuit high, 2
Rord and one each PL-55 and plug slu;whed MA ”‘SJOE; R
PL-68 plues. $2.95ea. B\ SPECIALPRICE, $1.75¢a,

$2.50 each in lots of 50 $1.50 each in lots of 100

UNBEATABLE

(A) TEN METER (C) ANT

BC-223-A

base s

or
80 meter transmitter, phone, C'gV,u o
ICW, 25 watt output, Use gi)(;' l%c d
transmitter Of as exciter: 2

Top section pulls out 12 inches.

ke. Requires external power supply Ll ,&’(E'CC&E_, %‘?%‘
P )k lied) that can deliver 500 plate B—MA No. AN-130 .49
(not supphie 201 osc, 801 _PA, 46 C—MA No. AE-6 345
voltage. Tubes: 0 %6 class B modu- D_—MA No. 1.95

ch amp, and tW e
Sl)fggn Pan%l switch selects Mc
any of four crystal frequen

i‘iﬁpﬁed lgsj\mbes CIAL,$22 50 ea.
$17.50 in lots of 50

MID-AMERICA CO.

STORE WAREHOUSE
2412 S. Michigan Ave. 2307 S. Archer Ave.
Chicago 16, Il Chicago 16, il
PHONE: ViCtory 5987 PHONE: ViCrory 7820

RADIO-CRAFT for OCTOBER, 1946

=01
ALNICO 5" SPEAKERS ”’6\‘

$1.70 ea. wtiv

or push-pull. Strap moummg,

$1.20ca.

95c each in lots of 50

NBEATABLE. ANTENNAS  [Eiaorassons g o4

E | 3mfd.4000 vdew. pop. makes,oilfilled 4.50
COLLAPSIBLE, ELEMENTS—set

section approximatel

80 Meter SPRING-ACTION of six. Screw in antenna
A VERTICAL ANTEN- Yy
Tranm["er NA—8 sections totaling 38" long. totaling 18’,

120 lnches %" threaded tsperlng from %4¢* base

PReVERTICAL AN- (D) 24Pk 00T TELE-
TENNA, 32 in. long. SCOPIC ANTENNA—
Flexlble spring base pulls out to 12} fecet
with threaded stud. and telescopes down to

for storage. 3;” threaded diameter with %"
‘base shank. threaded base shank.

Lots of 50
$1.19

: Cnty__________ Slate-.ﬁ___.:.-..._.r._._.....;.. !

2

[}

i

2 -—Pull chain assemblies
A fTow s rciar, 98¢ per kit

75c per kit in lots of 50

Here Are More Typical

M

~‘.

i\

MID-AMERICA VALUES

POTENTIOMETERS:

50000 ohm W.W. with switch. 3’ shaft 34¢
[ 400 ohm W. W, 3 shaft. . . . 24¢
| 750 ohm W. W, 2° shaft . . . . . . 24¢
50000 ohm carbon 3° shaft . . 24¢

Dual carbon 20000 ohm frt 40000 ohm rear 327
Socket std acorn for 954,955 tubes, etc. $9.50/C
Socket octal ceramic 1%° mtg ctrs . 4.50/C
MILLIAMMETERS: EACH
GE, West'hs 0-20 DC. 2% dia. flange . $2.49
GE, 0-300 DC 2%" dia. flange . . . 2.49
Simpson 127, 0-5DC. . . . . . . 249
POWER RHEOSTATS:

H.H.F.—500 watt, 10 ohms, 7 amps . $3.95
Ward Leon.500watt,12.50hms, 10 amps 3.95
West'hs 800 watt, 175 ohms, 3.7 amps 4.95
ELECTROLYTIC CONDENSERS:

30 mfd, 16 mfd, 10 mfd, at 250 VDCW 75¢
80 mfd, 40.mfd. 40 mfd, at 250 VDCW  75¢
1 mfd, 500 vdew, GE #26F466 pyranol  39¢

<
Size 2%’
* deep-

10 mfd.1000vdew, GE#23F17G2 pyranol $2,.95

MISCELLANEOUS PARTS_!
Headphone 8000 ohm HS23 . . . ., $1.50
Bliley crystal holder FT-171-B . 30¢
DPDT high'volt. antennaknife switch 39¢
Circuit breaker .6 amps at 1000 volts . 4.50
Circuit breaker 220 milliamps at 116v. 2.40
Tu BES On hand for immediate shipment.
Write for low prices in lots of 100.
RECEIVING TUBES: 1RS 155 1T43Q4 3 :1 ]
BAC7 BAGS 6ALS 6HE 616 6K7 GSQL7G$41§0.
6SN7GT 12SH7 12SR7GT VR-90 14AF7 VR-15%0
TRANSMITTING TUBES: 2X2/879 2C26A 211
) 3D21A HY114B HYG61S RK34 8S801A 803
.39 803B 934 935 957 658A 9002 9003
9004 1201 1203A 1613 1624 1828 1632
1633 1634 31633 1844 3BP1 8C

“\EE CATALOG

Mid-Amersica Co., Dept. RC-t00 J
2412 S, Michigan,
Chicago 16, lllinois.

Send me at once—ABSOLUTELY
FREE—your brand-new caralog listing
hundreds of “hard-to-get” radio paru.
transmitters, and electrical equi
ALL AT MONEY-SAVING P

Base is 73"




Telephone operators in New York,
Atlanta and Mantreal wore the
strange head-dress you sce pictured
above. It's a specially devised gaug-
ing instrument — Bell Laboratories’
scientists used it to measure head
contours in designing the new
operator’s headset.

With the new set, the tclephone
user can hear the operator more
clearly, and she in turn hears better
too—through the improved receiver
and transmitter. Her voice enters
the transmitter at an even level

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
RADIO-CRAFT

4

because, as she turns, the mouth-
piecc moves with her. Neckstrap and
horn arc eliminated. The whole
thing weighs less than six ounces.

The new Bell System headset
brings together the latest techniques
in voice transmission and the ideas
of the opcrators themselves — offer-
ing comfort, convenience, and elec-
trical efhiciency.

Out of new knowledge has come
this novel head telephone fitted to
the operator and designed to im-
prove your telephone service.

for OCTOBER, 194%




- SPRAYBERRY
RADIO TRAINING

GIVES YOU

8 16 KITS OF RADIO FQUIPMENT
W COMPLETE 6 TUBE ..creonvne RECEIVER

TERODYNE

YOU DO EXPERIMENTS,
CONSTRUCTION,
TROUBLE-SHOOTING |

1’11 show you how to perform over 175 instructive Ex-
periments—how to build countiess Radio Circuits. §
You'll learn a new,; fast way to test Radio Sets with-
out mfg. Equipment.

I give you a fine, moving-coil type
Meter Instrument on Jewel Bear-
ings—with parts for a complete
Analyzer Circuit Continuity Tester. {
You learn how to check and correct

Receiver defects with professional '
accuracy and speed.

HERE'S THE LATEST, SIMPLEST way T Al y
TRAIN at HOME for a GOOD LIVING
{ in RADIO-ELECTRONICS & TELEVISION

You'll gei” valuable experience
and practice bvilding this Sig-
nal Generator and multi-purpose
Tester. Makes a breeze out of
fixing Radios and you don’t have
to spend maney on oviside,
ready-made equipment.

e

SEND FOR THESE
. FREE BOOKS

“How to Read Radio Diagrams and Symbols”

Here's a valuable and wonderfully com-
plete new book which explains in simple
English how to read and understand any
Radio Set Diagram. Includes translation
\ of all Radio symbols. Send for this vol-
ume at once! It's free! Along with it, =
o N
]

Soldering, wiring, connecting
Radio parts . . . building circvits
with your own haonds—you can't
beat this method of learning. When
you construct this Rectifier and Fil-

ter, Resistor and Condenser Testdr,

etc., you get a really practical
slant on Radio that leads to a
money-making future.

! train your mind by putting you to work with your
honds on a big 6-Tube Superheterodyne Receiver.
And, believe me, when you get busy with real
Radio Paris — 8 big Kits of them — you really
LEARN Radio ond learn it RIGHT! You get the
practical stuff you need to be useful in Radio, and
that's what it takes to make money. You don't hove
to_worry cbout what to do with these 8 Kits of
Parts. Step by step, | shaw
you how to build circvits,
test, experiment, trouble-
shoot. And you don't need
any previaus experience: The
Sprayberry Course starts
right at the beginning of
Radio! You con’t get lost!
Simplified lessons, coupled

|

with real *‘Shap'' practice, makes every subjecl
ploin and easy to understand ond remember.

A BUSINESS OF YOUR OWN ..
OR A GOOD RADIO JOB

Soon after yau begin Sprayberry Training, 1’| send
you my sensational BUSINESS BUILDERS. You'll
find out haw to get and do neighborhood Rt:u:ﬁcJ
repair jobs far nice profits ond rich experienca
while learning. This sort of work con easily pave
the way for a Radio Service business of your own,
But with Sprayberry Training, you're nat limited.
You can swing into any one of the swiftly expond-’
ing bronches of Rodio-Electranics INCLUDING,
Radio, Television, FM, Radar, Industrial Elec
tronics. Be wisel Decide now to become a fully|
quolified RADIO-ELECTRONICIAN. Get full details,
about my Training at oncel Mail coupon below fod
my 2 big FREE Books.
*

frp———wSSEETST T L Tl
SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, President, Room 20108, Puebla, Colorado

Please rush my FREE caopies of *‘How to MAKE MONEY in RADIO,
;ElECTRON'CS and TELEVISION,'' aad ‘'HOW ta READ RADID DIA
IGRAMS and SYMBOLS.**

/ / \ I will send you another Big Free book ANIO R 33 A= e S5 B 6, T T e TR Age ovrimibensieesons

; [ ,7/ ¥ \‘-‘ describing in detall_my Radio-Elec- ’

5 VoS- Ay Sqn‘““‘ (\\ tronic Training. B Address ... 5 = feisese e

ri P7 & A Ll \ 3 I
, RUCifysel O . AL, Stalebeat. o Lot R S A, ]

’AA IL co UPON Ta DA y. / {Mail in envelope or paste on penny postcard} [

. RADIO-CRAFT for OCTOBER, 1946
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ON THE COVER

Our cover this month shows a shielded room in the
radio department of the Pan-American Airways at
La Guardia Field, New York City. Direction find-
ing apparatus may be checked in this room without
being interfered with by radio signals from outside.

Chromatone by Alex Schomburg from Pan-American Airways photograph
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MODERN*‘A-B-C’’WAY

Plan your future the way business men do: Watch the head-
lines!” Pick a field that’s “in the news’—one with many op-
portunities for interesting, PROFITABLE EMPLOYMENT
or a good chance for establishing a BUSINESS OF YOUR
OWN with little capital.. Pick a field that offers a variety of
interesting opportunities—a field with one of America’s most
promising futures . . . and see how you may MAKE YOUR
START TOWARD A PLACE IN THIS FIELD BEFORE
JOB COMPETITION BECOMES ACUTE. Write for our
Big, Free, Illustrated Book—VICTORY FOR YOU.” Learn
how DeForest’s Training, Inc. prepares you at home, in your
leisure time—without interfering with the work you are now
doing—then helps you make your start in the vast BILLION
DOLLAR Radio-Electronics field.

You Get EMPLOYMENT SERVICE

Our Employment Service offers you the advantage of long
and favorable contacts with some of America’s foremost
Radio-Electronics concerns. “VICTORY FOR YOU” tells
you how this Service has helped many to their start in Radio-
Electronics. You'll see how our students and graduates are
prepared to win and to hold good paying jobs—how they
start businesses of their own with little, if any, capital.

You “LEARN-BY-DOING” [yveTERANS! WELL-ILLUSTRATED
ot Home with Practical Equipment | Big thines are hao- LOOSE-LEAF LESSONS

est’s Training, Inc.

Enjoy a “Home Laboratory.” We provide you with 8 BIG ¢ A 7 s You also receive modern loose-leaf lessons
KITS OF RADIO ASSEMBLIES AND PARTS to give you | how You can pre- | that are easy to read and are well illustrated
valuable practical experience at home. Build modern Radio pare yourself with- with many helpful pictures and diagrams.

Receivers and Circuits that operate. Build Electric Eye De- | S4¢ G f:};iseg"(’,‘} ACT PROMPTLY. See how you can learn

vices, an Aviation Band Receiver, a Public Address System, your own in the Radio this modern A-B-C way by Reading
a Wireless Microphone and numerous other fascinating ex- vast Radio-Electron- . . . by Doing . . . by Seeing—at Home.
periments—in fact, 133 in all, in your spare time at home. ic opportunity field- | e Coupon Now!

NEW colorful Kit Supplement tells you about our “Home

Laboratory,” and how you use valuable Radio parts and sub-
assemblies to get real practical experience as you learn.

TRAINING INC., Chicago, IlI.
DeFOREST’S TRAINING, INC,,

Home MOVIES Help You
Learn FASTER...EASIER

253341 N. Ashland Ave., Dept. RC-C10
Chicago 14, Ilinois, U. S. A.

You also use a 16 mm. Motion Picture Projector and
exciting training films to help you learn some of

Send me both your big book “VIC:
TORY FOR YOU” and Kit Supple-

Radio’s fundamentals FASTER . . . EASIER. SEE
what happens inside of many circuits you
ment, showing how I may make my start in Radio-Electronics
with your modern A-B-C home training plan. No obligation.

are working on. SEE how electrons func-
tion. SEE how RADIO waves
are changed into sound. Get our
big, free book! Use it as a key
to show you the way to Radio-
Electronics job opportunities of
today and tomorrow—the oppor-

tunities the headlines tell about. Name . ... .. ... . - e T Age ... ...
A oG o A S . Apes oo st
SEND POR PRBE BOOK & C.t Zone Stat
SUPPLEMENT TODAY! B e R D e S A s diitharoeds veeran | oF

* special information. World War II, check here,
' 7
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Thousands upon thousands of “VOMAX”, the truly universal vacuum.
tube volt-ohm-milliammeter . . . . in service today in ranking laboratories
ranging from the U. S, Bureau of Standards on through the roster of
radio’s elect . . . . bought by Veterans Administration and other school
training programs . . . . consistently selected by America’s top-profit
service organizations . . . . conclusively prove it is the best.

"VOMAX" is also the cheapest . . . . not only because the best is always
cheapest in the long run . . .. but in first cost, tool Increasing produc-
tion in response to increasing demand enables us . . . . despite con.
tinually increasing material costs . . . . to hold its price down.

"VOMAX" alone gives you the profit-priceless ability to measure every voltage In radio servicing . . . . at mefer resistance so astronom-
ically high it does not upset measured circuits . . . . 24 d.c. voltage ranges 0 through 3000 volts at 51 and 126 megohms input resist-
ance . ... 6 ranges 0-1200 volts a.c., a.f, i.f., r.f. to over 100 megacycles at 6.6 megohms honest input resistance . . . . decibels from .
=10 through +50 . . . . resistance from .2 ohms through 2,000 megohms . . . . direct current from 50 microamperes through 12 amperes. -
No other instrument at any price gives you all that “VOMAX" does. Its valve is unequalled . . . . it's the standard of comparison . . ,
the overwhelming choice of those “in the know” . . . . is radio’s outstanding buy . . . . at only $59.85.

"SPARX " S i
SIGNAL TRACER g y |

Next to the universal volt-ohm-milliammeter . ., . . “VOMAX" is the ideal universal d.c.
through u.h.f. meter . . . ., what the radio service profession most needs is o good dy.
namic signal tracer., Ability to trace the signal through every successive receiver circuit
reduces “trouble-shooting’” to basic fundamentals . . . . banishes forever th& hard-to-service
“toughies” . . . . turns loss jobs into quick profits. !
Designed by radio’s only International Grand Prize winner, . “SPARX’* is the aural.visual
signal tracer you have been clamoring for. Not only does ‘“SPARX" trace r.f., i.f., af.
signals from 20 cycles to over 200 megacycles . . . . it is your shop test-speaker as well.
It also tests microphones, phono pickups, P.A. amplifiers, speakers . . . , registers presence
or absence of d.c. and a.c. operating voltages, too.
With new radar crystal diode probe, 3.stage 65 db. gain a.f. amplifier, ground-insulating
transformor power supply and PM dynamic speaker, it's the instrument you've dreamed of
. . like all SILVER instruments will earn its cost in no time at all. Yet "“SPARX’ costs

you only $39.90.
A 77 LABORATORY CAPACITANCE
RESISTANCE BRIDGE

Not only does Model 904 C-R Bridge cover the tremendous range of V4 mmfd./ohm up

.

through 1000 mfd./megohms . , . , give you truly laboratory accuracy in measurement of
capacitors and resistors . , . . provide 0-500 volts continvously variable built-in d.e.
polarizing voltage for electrolytic and other capacitors ., . . . give power factors measure.
ment 0.50% . . . . but it brings something quite new to radio measurements.

With Model 904 C.R Bridge you can at last measure capacitance of any type of con-
denser . . . . air, paper, oil, electrolytic, ceramic . . . . with d.c. operating voltage applied

during meaasurement! Think what this means in increasing your efficiency . . . . in finding o
those “intermittents’’ which cause so much trouble . . . . in speeding your work and
increasing your profits.

Measuring capacitors and resistors to =3% laboragory accuracy . . . . matching "VOMAX"*
and “SPARX’’ in size, post-war style, top quality components and construction . , . . it's
the same amazing bargain at only $49.90 net as “"VOMAX’ . . . . valve which has forced
500% expansion in our plant facilities in less than one year. -

See these “must’” instruments . . . . and
new SILVER amateur transmitters, Te-
ceivers, kits, parts which were sensations

at the 1946 Trade Show at your favorite OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT
jobber. Act fast . . . demand continues

far in excess of supply . . .. for SILVER c ’ "

products are the profit tools used by % W cr 7,
your smart competitors. Send postcard

for new post-war catalog.

~

¥249 MAIN STREET . HARTFORD 23 ) CONNECTICUTY
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You men already in Radio know how great the
demand is for trained, experienced servicemen, oper-
ators and technicians. You know how fast the field
is growing and how important it is to keep up with
developments — F.M. Receivers, Electronics and

Here’s J

Whether you have experience or are merely INTER-
ESTED in radio as an amateur, -you must recog-
nize the WONDERFUL OPPORTUNITY right
within your grasp to cash in on your natural abil-
itles. Make them pay dividends. Get into the EX-
PERT RADIO SERVICE FIELD. Be an F.M. and
TELEVISION specialist—~OWN A BUSINESS OF
YOUR OWN, if you prefer. Fill out and mail the
coupon below for all the details of our plan.

Get the Latest Inside Information—Short
Cuts—Trade Secrets by

Stages.
How t

© ® N @ ¢ oRw

Quie

teresting Facts you Learn
with '‘the FREE MANUAL.
f. Routine for diagnosing Radio

Television. You know, too, a fellow cannot learn T"Oi'bl%s- .
too much about any industry for REAL SUCCESS. : ;’{:,Jg""”’ pnsnection Bf (e

. How to Check Power Supply.
How to ldentify Various Stages
of Receiver.

How to Trace the Circuit and
Prepare Skeleton Diagram.

. How to Test and Measure Volt-

ages.

How to Test Speaker in Audio
R.F., and Mixer Stages.

. Complete Reference Table for

Troubles.

ust a Few of the In-

o Test Detector, 1. F.,

kly Locating Receiver

students
and
S

LEARN BY DOING

Work with Real
Experimental Equipment

Furnished without Extra Cost

as Part of Your National Training

Experience is the best teacher. You learn by
experience with the exclusive National Shop-
Method of Home Training. In the course of your
study you actually build various types of receivers
—a powerful superheterodyne, a signal generator,
an audio oscillator and others—You make tests and
conduct experiments that show you the why and
how of things. You understand what makes the
various elements of electronics operate because you
actually see them work for you. Not only do you
gain marvelous experience by this method of learn-
ing hut you receive valuable equipment you will use
on the job in the practice of your profession as an
electronics expert. Mail the coupon and learn what
this means to you.

FIEE LESSON INCLUDED

Examine the exclusive National Shor Method of Home Training.
See for yourself how sound and practical it is.
you can lcarn Radio, Electronics, Television—quickly and easily
Y ] {_;).\..Il' spare time. You can't tell until you This trial is ABSOLUTELY
EE. Fill out the coupon immediately while you are thinking about it
and drop {t in the mail at once.

Mall the coupon here for the books that tell you the complete story
of the marvelous new system of tralning in Radio. Electronics and Tele-
vision. Learn the facts of this exclusive shop-method of home training.
See for yourself! DECIDE FOR YOURSELF! ”

This is the MODERN SYSTEM OF TRAINING: it matches the rapid
q_rogrﬂs constantly being made in Radio. Television and Electronics. It is -

IME TESTED, too. National Schools has been training men for more
than n third of a century. It {s the very same training that has helped
jousands to more pay and greater opportunity.

You owe it to yourself—your future—to read the book ‘‘Your Future in
{o, Electronics and Television'’—FREE to You when vou send in the
on.

for OCTOBER, 1946

DIO-CRAFT

SHOP METHOD HOME TRAINING

FROM A REAL ESTABLISHED RESIDENT SCHOOL
Now the famous- National Schools brings its exclusive Shop-Method of training
right into your own home. You can learn the most up-to-date, approved
projects, systemg and
is the sound practical training you want and need—the develop-
ment of experienced instructors working with thousands of

Send the
Coupon and

d circuits step by step in your spare time. This

right in shops, NEW F.M. broadcast studios
experimental laboratories of NATIONAL
CHOOLS—one of the most advanced trade edu-
cational centers in the world.

National Trained Men Now Making
the Best Money in History

The real value of National training shows up
on the quick progress our men make on the

job
that fantastic only a
short time ago are now being reported
by Natlonal graduates. And this is only
a sample of what the future holds for
the MAN WHO KNOWS RADIO, ELEC-»
TRONICS, .M.. TELEVISION and
allied subjects. National is proud of
the progress its graduates are mak-
ing all over the world. Read the
facts—the . actual proof in the
books we send you FREE,

Be Sure Of Your Success And Security

Don’t let your post-war ambitions lag. Don’t let YOUR Tuture depend
on others. Build a career for yourself, Never in all history has the return-
ing serviceman, or war worker been confronted with such a great future
if he reaches out and grasps it NOW. Here is a new world opening before
you. You can soon step into an essential, well paid position or,
with little capital, GET INTO BUSINESS FOR YOURSELF. It isn't 8
bit too soon to start now. Radio men are vitally needed. Fill out_and mail
the eoupon immediately and examine the NATIONAL SHOP METHOD
HOME TRAINING COURSE carefully, without obligation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA ES57.1905

prove to
yourself what
YOUcando
in RADIO!

] o Mail in envelope or paste N
g National Schools, Dept. RC-10 s Penny post card) W
: 4000 South Figueroa Street, Los Angeles 37, California. :
] Mail_me FREE the two books mentloned in your ad, including a sample lesson of your course. g
1 I understand no salesman will call on me. a
i B
B NAME (oaneeeenomareetainoroeaecseaomansnsne eneencttoesese o AGE . . i.c.eveons ]
) [
) O RE 5 b L R B o g, 5 ... v o s Tk G I - ol oo o o orde & 5aie o Ll TOPEPLE L
H AD! 1 : F ; '
1 )
B CITY . oooretocveuononenotnnaansesssocas ZONE ..coceoenn STATE +eococcesonncns <« B
] O Check here if Veteran of World War IL ]
L--------------------------------------------1---‘
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Famous TS8-13 push-to-talk hand-
set with 50-ohm mike and 200-ohm
phone. With one ea. PL-53, PL-68

Selling Brand-new for

HANDSETS
WHILE THEY LAST!

NAVY MODEL RAK-7
SHIP RECEIVER

15 ke to 600 kc. 6-tube receiver
AVC-Band pass filter-
Audio filter —Noise limiter—
Pyecision tuning with a Vernier
dial—Voltage regulated power
supply, with three tubes, for 60
eycle, 1156 volts. Can be battery
operated. Complete with spare parts box
weighing 73 lbs., spare tubes and inst. book

with :

NEW USN

| NEW COMPLETE TRANSMIT-

TING AND RECEIVING SETS $68.5_0

No. 19—Mark I-II-IIT Tank, made by Zenith &
Emerson, lend-lease Russia.

Trans. 6 tubes 807 final, grid mod. tel. 2 to 8
meg. cont. var. Includes 80 & 40 m. bands. Re-
ceiver 6 tube Super-Het. Also included intercom.
Sys. 8 control“boxes, 3 Comb. head phones &
mikes ; power supply, dynamotor, 12 volts. Ideal
for mobile or marine. Also includes ant., va-
riometer. Shipping weight in crates 800 Ibs.
(& spare set of tubes). THESE UNITS ARE
NOT KNOCKED-DOWN SETS. THEY ARE
COMPLETELY ASSEMBLED AND READY
TO OPERATE. MANY SPARE PARTS ARE
INCLUDED.

' HI-VOLT plate trans-
former: 14 wave recti-
fication 115v-60c/3200v
@ 150 mils.

o Made by Kenyon

$9.95

HI-VOLT plate trans-
former, made by
Amertran.. [15v-60
cycle input. Second-
ary is 6200v-ct-700
m.a. Specially priced

$39.95

TRANSMITTING
CONDENSERS

A. Cardwell type TC-300-US. 300 mmf max.
.2"” spacing between plates. Ruggedly con~
structed. List wvalue of $40.50. $9 85
Our new low price .

B. Johngon type 500D385. Maximum cap. 500
mm?, min. 35 mmf. .08” spacing, $4 75
3500v. Listed at $11.75. Lowered to .

BRAND NEW C.R. TUBES

Made

By

NORTH AMERICAN PHILIPS

APPROX.

CATALOG LIST PRICE YOUR COST
2AP1 $6.25 $3.75
3BP1 15.00 3.95.
3FP7 27.00 5.35
5BP1 20.00 4.95
5BP4 27.00 5.95
5CP1 28.00 4.95
5CP7 45.00 6.00
5FP4 32.00 6.25
5FP7 37.00 6.00
5JP1 50.00 13.50
5JP2 48.50 13.50
5JP4 54.00 13.50
S5LP1 41.00 11.00
723a/b 38.00 7.75

Sockets for 38P1, 5CP1 and similar tubes

.95

KLYSTRON CONVERTER-AMPLI-
FIER WITH TWO 723a/b’s AND
TWO 6AC7’S

$26.00

We have many of these tubes in large
quantities for manufactu®ers. Inquire

New ARC-5
Superhet
receivers

Tubes (included) 3-12SK7; 1.12K8; 1-12SR7:
1-12AG. Range: (Specify freq. desired) 190-660
Ke; 1500-3000 Kc; 3-6 Mc; 6-9.1 Mec. Power:
24-28 VDC. Complete with remote control unit
and Dynamotor, and all tubes for $31 50

only

New ARC-5 Transmitters; 256 watts CW; 16
watts phone. Tubes (included): 2-1625: 1-1629 :
1-1626 ; 1-6200 Kc crystal. Range (Specify fre-
quency desired): .5-.8 Mc; .8-1.3 Mec; 1.3-2.1
Mec; 3-4 Mec; 4-5.3 Mc; 5.3-7 Mc; 7-9.1 Me.
Power: 24-28 VDC. Modulator unit; (with
tubes) 1-1626; 1.vR150; 1-12J5.

Less Dynamotor ................... $59-50

..... D T

Oscilloscope Transformer. Ideal for 7-
inch tubes, 9000 volts @ 10 ma. This

unit, list

for $25.60 is

C-D Condenser Special. 4000 mfd @ 30

vde. Listed at $13.50 released for ...

3.40

Deflection and focussing coifs for the
6FP7. These coils are being used by all
large manufacturers in their latest
types of television sets. One set of

coils

SILVER BUTTON
MICA CONDENSERS

stud. mteg. (Erie/Centralab.) 175-180-185-245-

335-860-370 mmfd 400vde each ......... .05
Iots of 100 ...............ovntun... eees. 4.50
lots of 1000 ........ 0. ..ciiiiiniinnnnnn. 37.50

Minimum Order $1.00

BC-312 RECEIVER—Superhet with: 2 r.f.:
1-1st det; 2-if.; 2 audio; CW & RF osc. and
other stages. Frequency coverage: 1500 ke-

18000 ke i

n 6 bands.

perfect condition.

Complete with tubes

I-F Crystal fliter for BC-312. BC-342.

Besonant at

These sets are in

$59.50

470 ke. Crystal

$6.95

included.

RN . O et

U.H.F, Receiver, from SCR-268. Tunes from 201-
210 mcs. Has 15 tube superhet circuit. Uses 6
acorn tubes in RF; 4 6SK7’s in I-F stage de-
signed for 20 me, with 2 mec bandwidth. De-

signed for use on 115v/60c. New low
price. Complete with 15 tubes

$21.95

. 110 V./60 cycle components

Fil. 1.29-4.2a/2.1v-3.65a/1.2v-4.2a =...... 0 4.0 s . 2.35
Fil, 7.6v-1.6a 30 kv insulation ...........c..... 2.50
Fil. 6.3v-5ac.t/6.3v-5zc.t. 30 kv insulation ...... 3.75
Fil. 5v-115a JKenyons i i Rt vt ore 8.95
Pwr. /300v-ct-20ma/5v&0v Al. .........cc000... 1.25
Pwr. /two secondaries ea. 300v-ct G0 mils ....... 3.65
Pwr. /380-0-330-85ina/6.3v-7.5a/5v-2a/6.3v-.3a elec-

trostat. . shield cage ........... 3.95
Pwr. /750v-110ma/6.3v-5a/5v-3a . 5.95
Pwr. ILV. plate /2750v-750ma ofl Navy specs ...35.00
Choke: 1 hy-800ma H.V. insulated ........ eee... 12,00

AUDIO TRANSFORMER, MODULATORS, ETC

Modulation xfmr: typical for 211’s ¢l. A 50W .....
Modulation xfmr: 807 to pr 807°s 1-2 p

Modulation xfmr: pr. 811°s to 513
Driver transf: 6V6 to pair 811's ...
Chi. transformer: P.P. Mod.&Driver 6

Freg. Meter B.C. 221 with calibrated chart & tubes.
1,000 KC. crystal & micro V dial

120 KC. to 20 meg. Perfect ...... P 5

BX-4 Battery box
used with the BC-
178 Receiver-trans-
mitter. Will hold

SEND FOR FLYER

All merchandise guaranteed. Mail orders promptly filled. All prices F.0.B. New York City.
Send Money Order or Check.

Shipping charges sent C. 0. D.

2-#6 11 volt dry i less var, cond. &
cells ; 4-2214v, “B” front !
et | COMMUNICATIONS EQUIPMENT CO. | 's£.50
ftg‘ ::) a;gerg?léltigé ! ; ’Euobes.
s 131-C LIBERTY ST., NEW YORK CITY 7, N. V. Elif o
TELEPHONE WH 4-7658 - - .

RADI

0-CRAFT for

ERF IS LY

NEW RECRSV-
" ERS B.C. 603 semi-

completed, made |
for 603 Tank F.M,

: Send for Flyers.




f Soon—Television, UHF, FM Units

- GROUND OF EXPERIENCE, EDUCATION
'AND PRESENT POSITION.

How Do You Stack Up-

Against New Demands

Servicing . . .

and other Electronic Equipment
Will, or Can, Be Coming to You
for Servicing . . .

CREI home-study training for professional
radiomen is your stake in the future now. It will be
a bright future for the men who are prepared.

CREI training is geared to keep you abreast of
modern developments. .. to improve your technical
knowledge and.enable you to service the most ad-
vanced equipment.

CREI’'S 19-year reputation for turnmg good
radiomen into ‘“top-flight” radiomen; our proven
methods of instruction combining practical theory
with your own practical experience; our system of

(VETERANS! CREI training is approved under the G.I. Bill)

Oapltol Radio Engineering Institute

E. H. Rietzke, President

'Dept. RC-10, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices:
‘New York (7): 170 Broadway Chicago (2): 30 N, LaSalle St.

amateur radio experience and
want to make more money, let us
prove to you we have the training
you need to qualify for a better
radio job. To help us intelligently
. answer your inquiry—PLEASE
STATE BRIEFLY YOUR BACK-

‘OCTOBER, 1946

for

San Francisco (2): 760 Market St,

If you have had professional or
MAIL

COUPON

FOR FREE
36-PAGE
BOOKLET

GRI Technical Training Gan Prepare You
Now to Meet these NEW Demands that Mean
More Money and Security forYOU!

close individual supervision by trained instructors

. all together guarantee you a well-rounded,
thorough training in Radio-Electronics.

Mail the coupon today. Learn exactly what
we have to offer.
See for yourself
how CREI train-
ing NOW will

PERSONAL
IMPEDANCE *

. T .
mean blg thlngs While lots of fellows always agree
for you,. tomor- §| with good advice, somewhere with-
row in them there is an apparent re-
e gistance to it, that keeps them
from acting soon enough. Don’t
be one of those chaps. Action to-
day for Radiomen means the ac-
quiring of all knowledge, experi-
ence and training you possibly
can in the new developments in
Radio-Electronics.

R

Presidens of ERES

--------------------------------'I
CAPITOL RADIO ENGINEERING INSTITUTE RC-10
16th and Park Road, N.W., Washington 10, D.C.

Gentlgmen: Please send me_ your free booklet ‘“Your O t
ity in the New World of Electronics,’’ together \vl"irth l;lr;ﬁr ?i:

talls of your home study training, I am attaching a brief
resume of my experlence, education and present position.

NAME ...... Al O] | e A

EUTIEED ahinaaoiias Aot | e P S :

O C CULE ANTLT O N o e Bt o Tlifoiete clofels e oleio s dote e clo e o
1 am entitled to training under the G.I. Bill.

---<---w-----------------------'-‘-A-\-‘




A Brand New, Valuable Reference Book
for Men Working in Radio or Electronics

This is the book that radio men everywhere have been waiting for.
No matter what work you do in radio, this reference handbook
will prove mighty valuable since. it contains exactly the informa-
tion you need. You can refer to it easily right on the job. It should
help you get jobs done quicker and better—it will save you valu-
able time. I'm so sure that you wouldn’t part with this book for
man‘y times its cost that I'm willing to send it to you for a 7 day

examination. s

7 DAYS’ FREE EXAMINATION

You can’t expect to carry all the necessary information you need
on a job in your head. But with this book at your side you will be

able to make quick calculations that will help to show the boss
thai;ﬁou certainly know plenty about radio construction, desi n,

WHAT EHIS GREAT % for your servicés. So I want you to examine this fine book at
B o ° K c o N TA [] N s g“ e - aﬂiolﬁgﬁ%i:;ﬁ%ogolfﬂt it(.) YOU before you make up your
‘Radio Materials Radio Resistance & Insul- SV A PRACTICAL REFERENCEBOOK— NOT A TEXT BOOK

Radio Abbreviations ~ ation (wire tables, etc.) You won’t need to “study” this book—it is not a textbook. Every
Radio Circuits Capaciturs & Capacitance subject is indexed and condensed. It is full of valuable tables that |

will help you in your daily work. When you are “on a spot”’

i il Windin just turn to the quick reference index, 1 up the subject you
II;OW.E r FOI'II.III.IHS Cols & Coil |g \ / ; want and (_'lyltl)u’ll Erﬁi 3cth;xrlo:ghlyoce’xp.lal;ned W;IthJ helgf?ﬂ
adio Receiving Tubes Resonance & Coupling ,’// diagrams and tables. You lose no time. You waste no .
Reactance & Energy \\&\\ q // effort. The book is a day-by-dai helper to you and will i

installation and operation. As you look through the pages of t
valuable Radio Handbook you can easily see how the tables,
charts, diagrams and information can help you get more money
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Power Supply — #2'be of value to you on every job you undertake. It was

Losses A.C.orD.C. \ $ written by competent, experienced, practical radio
H § ngin i rs. i been fi
Ratio Transformers  power Supply—5 B o the prent G Blesiioal St o SN
Radio Amplifiers Batteries = ‘= is scientifically correct. !
Radio Receivers Oscillators &é -
Sound Systems & Antennas Z= X
Devices Meters&Meaw.// F R E E T R I A l- c 0 u P 0 N

B. W. Cooke, Director, COYNE ELECTRICAL SCHOOL, Dept. 76-T2
500 S. Paulina Street, Chicago 12, lllinois

| D Send me the COYNE RADIOMAN'S HANDBOOK for 7 days’
| RE

Radio Symbols surements A/ﬂ m”//”m
E examination. After 7 days I'll either return the book and owe

nothing or I'll send you a check or money order for $3.26.
SEND NO MONEY "z

I am not asking you to send any money—not a single
penny. I am so sure this is the book you want and need
that I will send it to you to examine for 7 days FREE.
Then you look it over and you decide. If it isn’t all I
claim, then send it back and you owe nothing. If you
are convinced that this book is worth many times its
cost, then send $3.25 at the end of 7 days and the book
is yours. Send the coupon now, while it is before you!

 SEE OTHER COYNE BOOKS IN COUPON

I ELECTRICAL SCHOOL
500 SOUTH PAULINA ST.
DEPT. 76-T2 CHICAGO' JLL. Same 7 dey examination and money-back guarantee of satisfaction.
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E Coyne Applied Practical Electricity =7 volume set; a complete '
ibrary on everything electrical in easy to understand form. $19.76 cash '
or $21.00 on time—$3.00 after 7 days and $3.00 per month—1 year FREE

Consultation Service and Technical Bulletins, '
[0 Coyne Electrical & Radlo Trouble Shooting Manual —g12 -
pages, over 600 wiring diagrams, hookups. Radio, P. A. systems, radio '
testing, refrigeration, motors and controls, $9.00 cash—$9.95 on time—

$3.00 after 7 days and $3.00 monthly—1 year Technical Bulletins Free. l

)

| {1 Coyne Electrician’s Handbook—400 pages: data, diagrams,

N circuits, installation, wiring methods, etc. $3.25 after 7 days.

I {0 Coyne Electronics for Radlomen & Electriclans—over 400
pages: clearly explains all typeselectronic tubes, hundreds of diagrams,

l etc. $4.96 after 7 days’ examination—1 year Free Technical Bulletins.
{1 Electrical & Radio Dictionary and Data Book—3300 electrical

' and radio, radar, electronic and atomic energy terms. 300 pages, vest

I pocket size. $1.50 after 7 days.

|

Name. Age

Address = - —~

Town __Zone State

Where Employed?. . "
g If you prefer to pay postman cash price indicated above when books arrive |
eck{:oere.
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RADIOLESS TRAIN HAZARDS

Passenger Trains Are Still Isolated from News of Accidents

complexity increasing as time goes on. Due main-
ly to the competition from the airplane, railroads
in recent years have greatly stepped up their
speeds. Express trains, which did not move at a great-
er average speed than 40 to 50 miles ten years ago, now
travel between 60 to 80 miles hourly. Modern passenger
trains now have more cars and run under reduced head-
way, often only minutes apart. This is particularly true

RAILROADING is a most complex undertaking, the

. of commuter trains near crowded centers.

The safety factor due to these conditions has been
greatly decreased, yet little has been done to rectify it.
The hazards of the human factor do not improve the
situation, but often worsen it.

While this is being written there have been two seri-

. ous wrecks of commuter trains within two days, in the

vicinity of New York. Let us take a single case and see
what happens during such wrecks.

On August 2 a major wreck occurred on the Central
Railroad of New Jersey at Bayonne, N. J., near New
York City. A coastal train bound South made an un-
scheduled stop at Bayonne, picking up two passengers.
Another Southbound train following, ran past a red

- light and while rounding a curve smashed into the

rear of the first train, killing the fireman. Over 100
persons were injured.

This sort of thing is commonplace nowadays. Wrecks
occur frequently all over the country. They are likely
to increase for some time to come before conditions get
better.

There are a number of railroads whose signalling
system is of a very high order where rear-end collisions
seldom occur. Several of our major railroads have a
protective system on their right of way which op-

~ erates in such a manner, that should the engineer run

past the danger red light, a lever rises and contacts a
projecting arm extending from the speeding engine.
This automatically puts on the emergency brakes and
stops the train. p

Good as such a safeguard is, it is never perfect. The
reason: you cannot stop a train weighing many thou-
sands of tons, speeding at 75 miles an hour, instantly.
Even with safety brakes set, the train will coast, oftemr
for several thousand yards, before it finally comes to a
stop. During a fog, or where visibility is greatly reduced,

- there may still be rear-end collisions, even with the best

safeguards.

Should railroads adopt radar or a radar modification,
this would still not reduce rear-end or head-on collisions
o zero, but would reduce accidents considerably. By
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some radar means, specially developed “or railroads, the
warning could be given over a much greater distance. No
doubt railroads will adopt such a system in time, al-
though so far they have not been very enthusiastic
about it. This is chiefly because not enough experimental
work has been done with railroad-radar so far.

This, however, is only a single phase of the problem;
there are many others. To appreciate how far-reaching
the problem is and how archaically our railroads are run
today, let us turn back to the suburban railroad wreck
mentioned above.

Within a short time after the wreck occurred, at 5:27
pm, on August 2, the New York metropolitan radio
stations fulfilled their obligation to the public in broad-
casting the occurrence of the wreck. The radio announce-
ments were brief, just giving the main facts, although
most of the broadcasts did not give the exact time of the
wreck. Several hours after the wreck had occurred, two
stations still broadcast the erroneous time of 6 pm in-
stead of the correct time, namely: 5:27 pm. The radio
stations, however, informed the listeners what particu-
lar.trains had been involved. The hundreds of thousands
of radio listeners whose relatives or friends routine-
ly patronize the particular railroad, therefore, had an
indication as to whether or not any relatives or friends
were involved in the wreck. Such information, however,
was not entirely posi’éive—there always being a chance
that someone takes the wrong train.

The wreck occurred at 5:27 pm. Yet as the evening
wore on thousands of commuters who travel on the line
remained unreported. This caused an enormous strain
on relations and friends who, not understanding rail-
roading, naturally could not comprehend why they had
not heard from their dear ones, or friends.

When 11:00 pm came around, anxiety increased
further. Thousands of perturbed people natural-
ly tried to contact the railroad to find out what had hap-
pened. This proved futile because the line’s switchboards
were swamped. It was impossible for many to get an
answer at all.

What the anxious relatives and friends did not know
was that it would take from 5:27 pm until after 11:00
pm to clear the tracks so that traffic—piled up in front
and in back of the wreck—could move once more. Radio
broadcasts were silent on this point, because evidently
the railroad had not warned the broadcast stations to
emphasize this phase at all.

Now let us go back to the stalled trains on both sides

_ of the wreck and see what happened there. The thousands

(Continued on page 68)
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NUCLEAR REACTION was the prin-
ciple on which a secret Army infra-red
signalling device operated, it was re-
ported last month in a release from
Electronic Laboratories, who developed
the sniperscope and snooperscope.

Little sister to the above devices, the
metascope could not present clear im-
ages on its screen, and was originally
intended simply as a countermeasure
against enemy use of infra-red light.
Lighter and smaller than the snooper-
scope, it could be carried easily by field
units, to determine whether the enemy
was using infra-red apparatus.

While full details of how the meta-
scope works are still unavailable for
publication, it can be revealed that a
type of nuclear reaction is the operat-
ing principle. A small lead-sheathed
compartment in the base of the meta-
scope, containing a radio-active materi-
al, furnishes the power source for the
device. When a control switch on the
outer hull of the metascope is set on
‘“charge,” energy from the radio-active
material is used to charge a viewing
screen which is thus made sensitive to
infra-red radiation. A periscope-like
mirror with an infra-red filter, located
in the cover of the metascope, is raised
to pick up the infra-red light and in use
faces the direction the operator is look-
ing.

Small enough to be held in one hand,
the metascope is used to detect the pres-
ence of infra-red light and was em-
ployed in Europe to facilitate paratroop
operations. By looking through the eye-
piece of the little “snooper,” paratroop-
ers in planes could detect,infra-red ra-
diation which signaled them. where to
land. While this detective ability is also
possessed by the snooperscope, the com-
paratively heavy power pack needed
for that equipment prohibited its use
where weight was a critical factor.

When used in paratroop operations,
the metascope was credited by the Army
for having collected troops in 15 min-
utes—a job which otherwise would have
taken three hours. The device was also
used for reading an infra-red blinker
signal utilized by the Navy.

Fr"w-‘m.rm 1oy gy
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v The Metascope, detector of infra-red
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SUBMARINE RECEPTION of radio
signals from Germany by undersea
craft as far away as the Caribbean was
brought to light in a Department of
Commerce report last month. The trans-
mitting station, at Calbe, Germany,
used a very low frequency and had an
unusual antenna system, the report
stated. Distance of penetration was not
given in the report, though it is stated
that messages were received with the
craft fully submerged. Apparently fair-
ly consistent reception of messages and
instructions could be depended on by
submarine craft engaged in Caribbean
operations.

The German Navy transmitter had a
power output of 1,000 kw, using four
large tubes in parallel push-pull as an
output stage. Tuning range was from
15 to 60 kilocycles,

The aerial system consisted of three
820-foot towers, arranged in a large
triangle. Each was surrounded by six
720-foot towers. A flat-top was formed
on each tower group, and the feed-point
was in the center of the triangle. A
ground resistance of 0.01 ohm for the
system as a whole was achieved through
an extensive grounding system. The
efficiency of the system was said to
range from 50 to 80 percent, depending
on the frequency.

A DX RECORD for v.h.f. communica-
tion between fixed and mobile stations
is believed to have been established last
month between a Cleveland railroad ra-
dio station and a train 63 miles distant.
A 10-watt transmitter installed on the
top of Cleveland’s Terminal Building
contacted the train at various points up
to Bellevue, Ohio. Frequency was in the
152-162 megacycle band allotted to rail-
roads by the FCC. Standard Farns-
worth FM mobile communications
equipment was used.

Engineers pointed out that the signifi-
cant feature of the test was that “solid”
communication covered 35 miles of the
63-mile range, and that this marked the
distance over which reliable communica-
tion could be maintained on a 24-hour,
365-day schedule.

Another purpose of the test was to
compare the range of the station’s 600-
foot-high antenna with that of one 60
feet above ground in a railroad yard of
the Nickel Plate Road at Fort Wayne.

In Fort Wayne, consistent two-way
communication with the train was main-
tained for a distance of 17 miles, with
“solid” communication limited to 14.2
miles. This, Farnsworth engineers point-
ed out, indicated that the mounting of
antennas 60 to 100 feet above ground
would enable reliable freight yard cover-
age of 14 miles in each direction, depend-
ing on height of antenna and the type of
terrain adjacent to the station.

-RADIO-CRAFT for OC_TO’-B'_E-R_.
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TELEVISION broadcasters, manufac-
turers and others interested in the new
art, meet for their second annual con-
ference at the Waldorf-Astoria in New
York on October 10 and 11. The intense
interest in the new industry is seen in |
the sellout of exhibition space, the com-
mittee in charge of exhibitions having
been compelled to hang out the SRO
sign early in the summer.

A number of interesting demonstra-
tions have been promised, and a call for
early registrations has been sent out,
as shortage of hotel space is feared.

“"RADIOPAGING” service will be-
come available to doctors, executives and
others: who may wish to be called at
need, no matter where they may be at
the time. The FCC issued.a license last
month authorizing establishment of
such a system on an experimental basis.

The heart of the radiopaging system
is a small portable receiver about one
and a half times the size of a package
of cigarettes. Using the miniature tubes
perfected during the war, it would con- |
tain a very small speaker that would be
audible only when held against the ear.

Each subscriber to the service would
receive a code number. When a doctor
was enjoying a night off at a Broadway
musical, for instance, he could put the
receiver to his ear. If he heard his code
number, he could go to a telephone and
receive his message. |

Once the subscriber had responded to
the electronic summons, his code number |
would be dropped from the list contin-
ually being announced from the central
transmitter.

|

WARNING SIGNALS which can be .H
picked up five miles in both directions
from a moving train but will not inter-
fere with ordinary train radio were an-
nounced last month by L. L. White of |
Chicago and North Western Railway.
The new slowtone device, designed by 1
Bendix Radio Division, is a unique
safety measure involving the broad-
casting of a series of high-pitched notes
at four-second intervals, allowing for |
voice communication at the same time.
The purpose of the slowtone signals
from any particular train is to warn
other approaching trains from all dis
rections of its presence. The signals ean
be heard at a distance of at least five
miles from their transmitting point by
radio receivers of other trains of the
railroad. In addition to audible signals,
a flashing light appears on the slow-
tone unit in the locomotive cab of the
train, indicating the signals are go-.
ing out. Both the slowtone signals and
radio telephone communications in the
current tests are designed to prove the
practicability of very high frequencies
for railroad use. r
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THE FM PARADOX, in which broad-
casters are waiting till high-frequency
FM sets are in the hands of the public
before putting on programs and lis-
teners are waiting for programs to be-
come available before buying receivers,
is about to be broken if a plan announced
last month is put into effect.

The plan, presented by the Interna-
tional Ladies Garment Workers Union,
is simply to construct an FM broadcast
station and supply would-be listeners
with receiving equipment simultaneous-
"I ly. Officials of United Broadcasting Cor-
poration, a subsidiary of the union,
stated that they expect to have at least
) 25,000 combination AM-FM sets in the
hands of members by Christmas, if their
application for an FM license is grant-
ed.

Coad O ¢ =
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Originator of the plan is said to be
i Morris Novik, for several years head of
; New York’s broadcast station WNYC.
#) DESTRUCTION of war surplus radio
* equipment has led to drastic reforms in
H ‘the system of disposing of such sup-
3 plies, according to a number of reports

i, 8

issued last month. .
Over 10,000 veterans are seeking
d scarce radio testing equipment in an
i1 effort to get into the radio business,
J WAA said. Heretofore the agents have
3 gobbled up most of the usable property
e and the veterans, with priorities, were
: left out in the cold. Robert M. Little-
john, War Assets Administrator, said
i H' that this would be stopped and that the
WAA was now making every effort to
fill the 10,000-application backlog.
Among the incidents leading up to the
proposed reform was the use of a bull-
dozer on a quantity of surplus radio
o equipment at Robbins Field, Georgia.

2
e

4 An amateur radio operator, later pur-
I chasing radio material from an Atlanta
I junk dealer, said he was able to make
of “tremendous profits” from electronic

- equipment bought for as little as 20
cents per pound.

Another voice was that of Dr. Joseph
‘Needham, English chemist and senior
~ councillor in charge of the natural sci-
ence division of the United Nations Ed-
~ ucational, Scientific and Cultural Or-
~ ganization, who appealed to the govern-
"ments of the United States and the
- United Kingdom to cease destruction of
~ technical equipment such as radios, ra-
~ dar sets and chemicals.

- Dr. Needham proposed that a fund be
# | made available to UNESCO to purchase

| some of these wartime surpluses and
.~ make them available to research work-

=

s,
~ While much of the material has little
or no market value, he reported that it
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WOMEN RADIO WORKERS will
become a permanent feature of the in-
dustry which employed them as a tem-
porary wartime measure, a Chicago re-
port stated last month.

Manufacturers have found that wom-
en have the dexterity to work with the
countless tiny parts in a modern radio
chassis. Even after the strains of re-
conversion, and the employment of nu-
merous returned men, the set makers
find their need for women greater than
ever,

Zenith Radio Corporation, for ex-
ample, reported that it has more women
on its payroll than it ever had in war-
time, yet 500 more are needed because
of heavy production schedules.

A "TALKING LAMP,”” which emits
infra-red radiations enabling secret
two-way conversation over an invisible
searchlight beam, was disclosed last
month by the Westinghouse Lamp Divi-
sion, Bloomfield, N. J.

The source of the unseen radiations is
caesium vapor. Although efficient gen-
erator of the infra-red, caesium is a
poor visible illuminant, thereby quali-
fying it for confidential telephonic as-
signments. It is possible to transmit
words practically instantaneously with
true telephone quality and at normal
conversational speed with this lamp.

The caesium va-
por lamp was
designed by Dr.
Beese, Westing-
house research en-
gineer, and at the
request of the
United States Navy
for convoyduty and
for issuing troop
landing directions.
A feature particu-
larly attractive to
the Navy is that,
unlike radio, there
can be no eaves-
dropping or jam-
ming of infra-red
“beamecasting.”
Jamminhg would re-
quire the wuse of
a shutter device
within the limited
25 degree beam as
the message is re-
stricted to listeners
within the beam
spread.

By V-J Day,
about 3,600 of the
100-watt lamps had
been shipped to the
Navy but the auxil-
iary equipment was
not obtained in time
for use in combat. D,

Suggesting peacetime uses, Dr. Beese
said the lamp is expected to prove use-
ful in confidential ship-to-shore commu-
nications where radio wavebands might
be objectionable; in conveying messages
among pilots {lying through radio
“blackouts” in close formation or a few
miles apart; or in disaster areas where
telephone lines are cut and climatic con-
ditions make radio broadcasting impos-
sible. Infra-red beamcasting is unaffect-
ed by static and all weather except ex-
tremely soupy fog or smoke.

The lamp itsell serves as the trans-
mitter. When mounted on a ship’s mast
in a parabolic searchlight-like reflector,
it picks up words spoken into a micro-
phone from the ship's pilothouse or deck
and provides invisible wings for the
voice to reach the recciving station on
another ship or a shore station. At the
receiving station, a photoelectric cell
mounted in another parabolic reflector
picks up the infra-red rays, and with
suitable amplification converts them
into a reproduction of the words spoken
at the transmitter.

The key to broadcasting with light
beams is the ability of the lamp to al-
ternately dim and brighten thousands
of times a second, a requirement neces-
sary in order to truly reproduce by
wave lengths the varying tonal quali-
ties of the human voice, which range in
pitch, or frequency, up and down the
musical scale.

In this characteristie, called modula-
bility, the caesium vapor lamp has

maximum efliciency, reaching a peak of
100 percent at some points in the en-
tire usable audio-frequency range of
200 to 3,000 cycles a second. By con-
trast, a 60-watt lamp can be modulated
to a maximum of one-tenth percent.

Beese is holding one of the "talking lamp" transmitting tubes.
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ANTI-COLLISION RADIO

By H. W. SECOR and €

Radio and Radar Will Prevent Future Airplane Accidents

buildings have roused much pub-
lic sentiment. Residents of large
cities demand safeguards against
such accidents. Less spectacular but
equally important have been occasional
crashes—in fog, storm or darkness—on
remote mountains. Radar has been the
remedy most often advocated. Other
radio devices could also be used to pre-
vent recurrence of these disasters.
Most prominent in the news as a
means of preventing collisions such as
the Empire State Building tragedy,
July, 1945, and the crash of an Army
transport plane into a 67-story building
at New York City last May, is the
GCA (Ground Control Approach). This
system was described in some detail in
the April issue of RADIO-CRAFT. Its
great advantage is that it is entirely
self-contained and does not require that
the plane carry any special equipment.
All the pilot needs is the usual radio
receiver over which he hears instruc-

RECEN T crashes of planes~into tall

. tions given verbally from the ground.

The GCA system is a PPI (Plan-
Position Indicator) radar installation.
With its 30-mile long-range search beam
sweeping over the skies of New York,
the planes which crashed head-on into
skyscrapers could have been located and
guided safely to one of the airports
near the city. Fig. 1 gives an idea of the

" protection that such a beam would give

to a city within its range.

The usefulness of GCA to the pilot
would not stop with warning him away
from danger areas. He would be given
a course to fly that would bring him to
the approaches to the field. At six miles,
the image of the plane would appear
on the scope of a high-precision radar
used for landing the craft.

The pilot, by following the instruc-
tions of the ground operator, can bring
his plane safely down on the field,
though it be so covered with fog that
he cannot see the ground.

A strong argument for GCA is that
many units are already available—some
actually on the fields on which they

- would be used. The Army insisted on
- GCA for landing certain military craft,

Fig. I—How GCA guides plahes in its area.
Fig. 2—Plane radar would be mors effective.
Radar beam could either rotate or oscillate.

Fig. 3-a, left—Typical B-scope radar screen.

Fig. 3-b, right—Pilot turns slightly to right
and obstaele drops to left and down.
Fig. 4—C-scope shows height and distance.
At A, left, obstacle is 15 degrees above the
line of flight. At B, center, plane rises and
obstacle drops to 8 degrees. At C, right, the

~ plane has risen safely above the object.
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but with the coming of peace its use
was generally abandoned. Little work
would be needed to get this system work-
ing on many airfields.

GCA is limited to a range of about
30 miles from the airfield on which it
is installed. It can give no protection to
planes lost at great distances from air-
ports—planes which often crash into
mountainsides not suspected to be in
their path. Radar aboard the plane it-
self is the answer suggested by some
experts. With radar equipment, the
plane could discover any obstacles what-
ever, if they were close enough to the
line of flight to be within the beam. This
could be fairly wide, and in more elab-
orate installations, the beam might be

INDICATES

> g -

WIND VELOCITY
ALTITUDE

TELEVISION XMITTER

CON GROUND) g

. TELEV.IMAGE

made to oscillate (mechanically or elec-
tronically) to cover a wider area.

The indicators most suited to obstacle
detection are the B and C scopes. These
were standard types of military radar,
if not as well known to the public as
the simpler A scope or the more com-
plex PPI. Presenting the maximum
amount of information with the mini-
mum of weight, plane-borne equipment
using these scopes would weigh about
145 pounds.

The face of the B scope is laid out in
a grid, as shown in Fig. 3. The verti-
cal line up the center is the line of
flight. The vertical scale is calibrated
in feet or yards and indicates the dis-

(Continued on page 49)
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Fig. 5—The Te!efan system. Upper left is the field as it appears to the pilot. Upper right,
the plane, receiving television signals and exchanging them with the rangefinding beacon set.
Simplified version of the ground equipment is at center and vertical projection at bottom.
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NG THE BC-412

By LYMAN GREENLEE [ ‘

How to Put a Popusiar War Surpius Stock Item to Work

ray tube,

LARGE number of the Signal

Corps Radar Oscilloscopes are

now available as war surplus.

These are well-made pieces of

equipment and if properly converted,

make excellent general-utility ’scopes
that will stand a lot of abuse.

While this data was worked out for
the conversion of Model BC-412-A, sim-
ilar changes will apply to BC-412-B and
to other types as well, as the same gen-
eral principles may be followed in mod-
ernizing any oscilloscope using a FAP1,
BAP4, 5BPI1, 2, 3, 4, or 5HP1 cathode

Compare Fig. 1 with the original
wiring diagram for
which will be found glued to the cath-
ode-ray tube shield of these sets. It will
be noted that power supplies, intensity,
position, and focus controls, will re-
quire virtually no change. When work-
g on this equipment, be sure to take
the proper precautions to avoid contact

the BC-412-A,

with any part of the circuit as the volt-
ages will run well over 2,000 and are
DANGEROUS. Better pull the a.c. line
plug before making any changes or ad-
justments in wiring.

Fig. 1 is the wiring diagram for the
first modification. This conversion is
adequate for
within the audible range and slightly
beyond, and was planned to ‘require a
minimum number of additional tubes
and parts. Two of the original 6L6’s are
removed and replaced by a 6SN7GT and
an 884. Otherwise, the tube layout will
remain unchanged. Three additional
controls will be required for the front
panel for coarse sweep, external syn-
chronization or locking, and vertical
gain. Pin jacks may be used for the
various input circuits.

The vertical input is coupled through
a type 1852 tube connected as a triode
and used as cathode follower to the
6SJ7 which drives a pair of 6L6’s in
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Fig. | {above)—A simple modification of BC-412-A which will give g 2 ;
excellent results for all work at frequencies less than 100 kilocycles. 2R WAt 8K 1
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push-pull resistance-coupled to the ver-
tical deflection plates. This eircuit will
be found satisfactory for observations
of frequencies up to 20,000 cycles, but
the gain at higher frequencies will fall
off rapidly. The 1852 is used as a cath-
ode follower in this circuit simply be-
cause it is available from the original
circuit, but a 6J5 or similar triode would
do just as well. The 6SJ7 will give a
voltage gain of about 100, which is suf-
ficient to drive the two 6L6’s and gives
adequate deflections with inputs of .01
volt and up. For greater simplicity, the
input circuit may be modified slightly
: by omitting the high and low wvoltage
controls and substituting a higher
cathode (100,000 ohms) resistance for
the 5000-ohm potentiometer in the 1852
cathode circuit so that a wider voltage
range may be secured with one control.

The horizontal amplifier is a dupli-
cate of the vertical amplifier with the
exception that a 6SN7GT is used for
cathode coupling. This dual-triode
serves the purpose of a double cathode
follower, with one section coupled to
the 884 linear sweep generator for ex-
ternal synchronization, and the other
| section coupled to the 6SJ7GT. Use of
| cathode coupling for the external syn-
| chronizing voltages is advantageous in
| (Continued on page 65)

“ |This view of the oscilloscope with the case
J off shows the positions of many components.
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SERVICE

| By EOWARD D. PADGETT |

Preventive Maintenance Rather than Repdir Is Stressed

HE primary aim of airline radio
maintenance is to eliminate failure
of radio equipment in flight. Conse-
quently the air transport corpora-
tions have developed periodic schedules
for the inspection and servicing of air-
craft radio apparatus. A properly
planned and executed “preventive main-
tenance” program anticipates radio fail-

SIGHAL BGHE~
IRANYATS i~

N Ot VF D A R e T S0 A TR S Ry
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NOILAE CORICE
V.4 £ COwa i LEVIR
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MASTER RADIO CONTROL PANEL

Y. H P CANGE
VOB CONIICL

Standard United Air Lines control panel.

ures by showing the weakening of vac-
uum tubes, the deterioration of wiring,
condensers and other components, and

discloses reasons for each failure,

Air line radio maintenance personnel
are highly trained and those handling
radio transmitters must be licensed by
the F.C.C. Persons engaged in this work
must have a knowledge of shielding,
bonding, vibration, aerodynamics, air-
craft antennae and radio equipment.
“An airline radio maintenance man is
a jack of all trades.”

Oscillatory disturbances, ambiguous-
ly called “noise,” enter a receiver either
through its feed from the aircraft elec-

trical system or through direct pick-up

by the antenna system. Filters at the re-
cciver feed and engine “harnesses” re-
duce interference from the electrical
system while electrostatic shielding and
short antenna lead-ins minimize the
pickup inside the airplane.

Radio equipment is protected from
the effects of vibration by the use of
“shock mounts.” These vibration-ab-
sorbing units are a part of the shelved
rack in which the radio components are
housed. Chassis and cases slide into
their compartments and are firmly at-
tached by slide fasteners. Shock mounts
should be spread about the center of
gravity of an equipment rack being
shock mounted so that the rack may
take shock and vibration from any di-
rection without creating eccentric forces
that cause rotational or three dimen-
sional movement.

Occasionally tubes will be found in
which shock causes the elements to open
or to vibrate against each other, result-

Aligning if. transformers on a 10-frequency crystal-controlled transmitter-receiver unit.

20840 - ;

Photographs courtesy United Air Lines.
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ing in noise or complete failure of a ra-
dio unit. This defect may show up in
the form of a microphonic tube which
may be located by tapping the tubes
with a finger.

An airliner contains several antenna
installations. Long range communica-
tion is carried out by means of either a
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Fig. |—Careful splices are needed on planes,

fixed antenna or a trailing wire anten-
na. .
The fixed antenna is usually run from
a mast on the forward end of the fu-
selage to a high point on the vertical
stabilizer. The antenna may be mount-
ed underneath or on top of the fuselage.
A trailing wire antenna on a retracta-
ble reel is used when reception is poor
or over great distances. If the reeling-
in speed is not controlled there is a ten-
dency for the weight to oscillate as it
nears the in position. Therefore, the an-
tenna fair-lead should be located so that
the swinging weight will not strike the

propellers or foul the control surfaces;

Electrically operated reels automatical-

ly control reeling speeds and decrease
these dangers. )
~ Loop antennas are used for direction -

finders and for reception during periods
of poor weather and precipitation stat-
ic. Shorter vertical antennas are used

‘to “sense” the direction finders and for
75 me marker stations and “cone of si-

lence” indications; whip antennas are
sometimes used to receive marker sta-
tions. Small dipoles placed underneath
the fuselage or wings are used for the
radio altimeter and u.h.f, applications.
The trend is toward antenna masts
of non-metallic material which must
withstand sharp temperature changes,

icing conditions, and the breaking load
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of the antenna wire. The airlines prefer
a stranded silicon-bronze antenna wire
with a breaking strength of around 200
pounds, while the Army Air Force uses
a copper coated steel wire with a break-
ing strength of 150 pounds. An aero-
dynamically clean antenna system, con-
sisting of a polyethylene-coated solid an-
tenna wire, porcelain insulators, and
phenolic masts, greatly reduces the ef-
fects of precipitation static. The elim-
ination of sharp edges and corners on
the exterior fittings of an airplane helps
reduce corona and static discharge. Al-
though the static problem has not been
solved the latest trend is to place “static
discharge wicks” at intervals along the
trailing edges of the vertical and hori-
zontal stabilizers and along the wings.
Such a wick consists of a piece of
graphite treated rope about one-fourth
inch in diameter and one foot long in
an aluminum base and provides a high
resistance discharge path for static.
Splicing is especially important in
airplane antennas. Two splices for solid
antenna wire are shown in Fig. 1. For
stranded antenna wire the wrapping is
done with soft annealed steel wire; sol-
dering is required to obtain a firm joint.
Proper splicing will distribute the
strain at the fitting and minimize break-
age. When servicing antenna wire avoid
kinks and do not crimp wire with pliers;
cut wrapping wire a little longer than
necessary and grasp the end with pli-
ers, or fingers, and bend it firmly, sever-

“ al times, around itself and then snip

off any excess. Crimping with pliers
increases crystal strain within the wire.
Then vibrational effects, weather and
pressure changes result in a fatigue
failure. Flying gravel which strikes the
wire will cause erystallization and sub-
sequent failure; “belly” antennas are
particularly vulnerable.

A PLANE'S EQUIPMENT

A modern ocean-spanning airliner
may have the following radio comple-
ment: two direction finders; a loran
navigational installation; 2 v.h.f. range
receivers; a combination v.h.{f. trans-
mitter-receiver communication unit; du-
plicate conventional range station re-
ceivers; 2 v.h.f marker receivers; du-
plicate glide-path instrument-landing
receivers; a combination high-frequency
company transmitter-receiver communi-
cations unit; radio altimeter; and dsso-
ciated dynamotor power supplies.

These instruments are serviced in the
airline radio laboratories, which con-
tain a number of work benches neatly
laid out with power supplies and meters
for visual indication of currents and
voltages when work checks are in prog-
ress. Screen rooms are provided for

~ transmitter and direction finder tests

(See cover picture). Transmitters
placed in these rooms for servicing will
not, when operated, interfere with local
airline communications operations. Di-
rection finders may be tested in these
shielded booths as deviation errors,
caused by nearby metallic objects which
bend and distort incoming r.f. test sig-
nals, electrical interference and noise,
are eliminated by the grounded screen.

‘While separate military aircraft re-
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ceivers and transmitters are the rule,
commercial trends are toward combina-
tion receiver-transmitter units (Fig.
2-a). One or two commercial receivers,
in an aircraft installation, may be man-
ually tuned while others (company) are
crystal controlled and contain from 4 to
10 channels. Likewise, company trans-
mitters have 4 to 10 crystal controlled
channels. A number of channels are nec-
essary because of the different facilities
involved (CAA, airport and airline)
and the necessity of changing from day
to night frequencies as the airplane pro-
ceeds along its route. Obviously the an-
tenna resistance will vary for the dif-
ferent frequencies. For receiver-trans-

mitter bench tests a number of dummy
antennas are required whose respective
impedances must exactly match the re-
spective antenna resistances. For ex-
ample, a small 100-puf mica condenser is
a suitable dummy antenna for coupling
between a signal generator and a range
station receiver. Several methods for
coupling aireraft antennas to transmit-
ters and receivers are shown in Fig. 2-b.

Occasionally trouble will be encoun-
tered in tuning a transmitter to an air-
craft anténna. For low-frequencies a
100 puf high-voltage mica condenser
from the antenna post to ground will
help, or if the difficulty is on a higher

(Continued on page 52)

TROUBLE LOCATION CHART FOR

AIRPLANE RADIO MAINTENANCE

TROUBLE

PROBABLE CAUSE

PROBABLE REMEDY

R—AIl receivers dead and
all dial lights out.

Main fuse blown. Power

failure

Replace fuse. Switch bat-
teries

R—One receiver dead; dial
light OK: dynamotor
dead

Dynamotor fuse blown; de-
fective dynamotor

Replace fuse. Inspect
brushes or replace dyna-
motor

R—Receiver noisy with an-
tenna connected

Antenna open or rubs. Poor
receiver case bonding; de-
fective magneto or spark
plug shielding; generator
noisy

Check antenna connections;
check bonding; clean, tight-
en, or replace shielding;
check generator brushes

R—Receiver noisy with an-
tenna disconnected

Defective band switchi; de-
fective tube; defective dy-
namotor; loose tube sockets
and parts

Change bands; clean
switch; replace tubes; clean
commutator - with paper;
check connections

R—Receiver alive: weak
signals; distortion; dead
spots

Defective tube; weak oscil-
lator tube; incorrect bias;
open filter condenser;
shorted tuning condenser;
high filament voltage; out
of alignment; moisture in
i.f. transformers

T—No plate or antenna
current.

High voltage fuse blown:
defective tuning unit or
tube T

Replace tubes; check oper-
.ating voltages; bias resist=
ors and filter condensers;

clean and realign unit;
check switches and clean
relays; replace bad if.

transformers; check head-
phones

Replace fuse; try another
tuning unit; replace tubes

T—Plate current OK; an-
tenna does not tune nor-
mally

Defective antenna

Check antenna; try con-
densers in antenna circuit;
try another antenna

T—Plate current OK; an-
tenna tuned; no antenna
current

PROBABLY NONE

CHECK ANTENNA TER-
MINAL WITH WOOD
PENCIL FOR R.F.

T—Low transmitter output

Defective oscillator or mod-
ulator tube; low plate and
filament voltages

Replace tubes; check pow-
er supply and antenna con-
nections

T—Total plate current does
not increase when trans-
mitter is switched to
voice or tone

Defective a.f. tubes; defec-
tive c.w.-voice switch; mod-
ulator bias too high

Replace a.f. tubes: check
switch; decrease bias

T—Antenna current does
not increase with modu-
lation; antenna current
decreases with modula-
tion

Audio gain too low; im-
proper coupling—

Audio gain too high; im-
proper coupling or poor
antenna tuning

Increase audio gain; change
antenna coupling

Change input, coupling,
and retune antenna

T—Normal on "tone"; no
modulation on 'voice"

D—Reception on 278 kc is
weak

Defective microphone or
microphone jack; short in
a.f. or modulator circuit

Check microphone jack; use
another microphone; check
circuit for foreign matter
and defective parts

DF. receiver on loop; mois-
ture in loop

Switch to ANT.; Feplg
loop and moisture filter car-
tridge

D—No D.F. sense

Defective sense antenna or
sense circuit

Check sense antenna and
sense circuit

T—Transmitter

R—Receiver

D—Direction finder

A supply of spare fuses shall be carried in all airplanes: see that these spares are in
their compartments. New parts are often defective. Test Them Before Using.
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OIL-FILM TELEVISION

Completely New Swiss System Produces Large Images

from Switzerland. Instead of

attempting to increase the
brightness of the modulated cathode
ray which paints the picture to a
point where it can cover a large
screen, this method uses the modulated
ray to control or modulatg a strong
beam of light from a local (are-lamp)
source. Acting not unlike the grid in
DeForest’s famous tube, the television
signal is thus able to control large quan-
tities of locally-generated light, and
thus could theoretically produce pic-
tures equal in size and brightness to
those of the standard movie screen.

Experiments made along this line in
the past have not been able to produce
. images comparable in quality to those
of the standard cathode-ray tube as used
in home television receivers. The_new
method, evolved under the direction of
Professor Dr. F. Fischer, of the Divi-
sion for Industrial Research of the
Swiss Federal Institute of Technology
has satisfactorily solved many hitherto
unconquerable problems of point-to-
point control of a ray of light for tele-
vision purposes., The instrument has
been fully described by Dr. W. Amrein
of Zurich, from whose paper most of the
following is taken.

The apparatus is based on a totally
new principle, the point-to-point defor-
mation of the surface of a stratum of
liquid by means of electrostatic forces.
The light passing through the liquid
stratum is deflected by the deformed
points of the surface, and the fasces of

RADICALLY new large-screen
A television system is reported

light-rays corresponding to every single
deformed point of the surface are made
visible by projection. Cathode rays
charge the surface of the liquid with
electricity, which gives rise to the forces
needed to effect the deformation. The
sketch in Fig. 1 should help to explain
this novel method of light-steering.

The liquid stratum (1) which, in the
absence of electrostatic forces, presents
a smooth surface and is about 0.1 mm.
thick, rests on a glass plate (2). Under
the glass plate is a system of lenses
(3), called Schlieren-objective, which
serves to focus the slits between the
lower bars (4) exactly on the upper
bars (5). All the light-rays, a few of
which are represented by dotted lines
on the right-hand side of the drawing,
are constantly interrupted by the
upper bars, as long as the surface is
smooth and undeformed. The whole ar-
rangement lets no light pass through
under these conditions.

Conditions are altered as soon as the
surface of the liquid is deformed in any
point, as is represented on the left-hand
side of the figure by a minute indenta-
tion of the surface. All the fasces of
light-rays which pass through the
oblique sides of the indentation (tfree
of them are represented in the figure by
full lines) are deflected in proportion
to the depth of the indentation, and in
consequence are able to pass between
the upper bars and thus be used
for the projection of the television
picture. .

Let us first, however, get an idea of
how the surface of the liquid is charged

Pt
SOURCE OF LIGHT

Fig. 1, left—How the light beam is modulated

by the cathode ray.

“Fig. 2, right—An analytical diagram of the large-screen projector,
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with electricity, and how this causes
the deformation. In the upper left-hand
corner of Fig. 1 there is an electron gun
(6), which in combination with a focus-
ing coil (7) directs a very finely focused
cathode (electronic) ray (8) on to the
surface of the liquid. Two pairs of coils
placed at right angles (9) to each other
are used to deviate the cathode ray with
such velocity that it describes the whole
portion of the surface of the liquid uti-
lized for the projection, after the man-
ner of a line-scanner, fifty times in a
second. During its rapid motion the
cathode ray is modulated by the incom-
ing television signals, with the help of
amplifiers and oscillators, with a fre-
quency of 7.6 me per second. Thus the
surface of the liquid receives a pat-
terned (scanned) distribution. of the
electric charge corresponding to the
television image transmitted. It should
be mentioned that the electrons of the
cathode ray, despite their enormous ve-
locity of 60,000 km /sec (they are ac-
celerated by an electric tension of 10,000
volts) penetrate with their impact only
very slightly into the liquid—less than
0.01 mm.

Lack of space precludes a detailed
description of the production, focusing,
deflection and modulation of the cathode
ray; this would also be partly superflu-
ous, for all these processes, as well, as
the amplifiers, oscillators, coils, ete.
used, vary but slightly from the proc-
esses and devices utilized in the oper-
ation of the standard television tube,
which has been known for a long time.
It is, however, worthy of note that the
focusing of the cathode ray in the Di-
vision for Industrial Research large-
screen projector is remarkably sharper
than in the usual cathode-ray tube. As
it strikes the surface of the liquid, the
ray has a section 0.2 mm. in height by
only 0.06 mm. in breadth.

The intensity of the electric current
carried by the cathode ray is about 20
microamps, This small amount of cur-
rent, combined with the great velocity

of deflection (1,200 meters sec.) makes .

it possible to deposit only a very small
electric charge on any point of the sur-
face of the oil, with the result that a
sufficiently deep indentation of the sur-
face of the liquid by the electrostatic
force is obtained only by adopting two
further measures. First of all a thin,
transparent, electro-conducting stratum
(10) is deposited on the glass plate.
This stratum, lying as it does directly
under the liquid, acts as a counter-elec-
trode for the charge existing on the
surface. For each electric charge on the

*

surface of the liquid a charge equal in iy

size but of contrary sign is induced on
this electrode. It is easy to understan_d,
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