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When T. Leiper raised the eye-
brows of Philadelphians with his

curt-on-wheels . . . he introduced
our first modern network of rail-
roads.

PANORAMIC RECEPTION

mukes "hlind” operation for the
radin umaleur as out-dated as
stagecoach and wugon train.

SEE all that Panoramic Reception offers...

SEE a band up 10 200 ke wide as you tune . . . SEE all activity
within that band . . . phone, e.w., f.m., at a glance . . . SEE weak
signals, short calls, dx. . . . SEE the characteristics of your own
signal as well as others . . . SEE phone modulation or key clicks
... SEE all these and much more witli the PANADAPTOR.

ASK THE LUCKY MAN WHO OWNS ONE!

New Panoramic Handbook contains complete
operating, maintenance, installation and apph-
cation data. Answers all questions about the
PANADADPTOR. 50¢ at your jobber or by mail.

Panodaptor, feotvring Ponoramic Reeeption, is the exclusive and eriginal design of Ponoramic Rodio Corp,

//RADI0 CORPORATION

PANORAMIC Nt 4 Youa < @7 242.250 wesT 557 ST M Yok 19N

(.

Exciusive Canadian Representative: Conadian Marconi, Lid.

WwWww.americanradiohistorv.com
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J. E. SMITH,
PRESIDENT
Natlonal Radio
Institute
32nd Year of
Training Men

] WILL TRAIN YOU TO START

A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS

for success
in Radio.

You Build These and Many
Other Radio Circuits with
6 Kits of Parts | Supply

By the time you've conducted 60 sets of
Experiments with Radio Parts I supply,
made hundreds of measurements and ad-
justments, you'll have valuable PRACTI-
CAL Radio experience for a good [ull or

part-time Radio job!

You bulld MEASUR-
ING INSTRUMENT
abovre early im
Course, useful for
Radlo work to Bick up
EXTHA spare time
money. It is & vacu-
um tube multimeter,
measures A.C., D.C.,
R.F. volts, D.C, cur-
rents, vesistance, re-

You build the
SUPERHETERO-
DYNE CIRCUIT
above contalning e
preselector oscillator-
mixer-first  detector,
1.f. stage, diode-de-
tector-a.v.c. staga and
audio stage. It will
bring in local and
distant stations. Get
the thrill of learning
at home evenings in
sparé time while you
put the set through
fascinating tosts]

WITHOUT CAPITAL

The men at the right are just a few of many
I have trained, at home in their spare time, to
be Radio Technicians. They are now operating
their own successfml spare time or full time
Radio businesses. Hundreds of other men I
trained hold good Jjobs in practically every
branch of Radio. Doesn’t this PROVE my *'50-
B0 method” of home training can give you
BOTH a thorough knowledge of Radio principles
and the PRACTICAL experience you need to
help you make more money in the fast-growing
Radio industry ?

Let me send you facts about obportunities in
the busy Radio fleld. See how knowing Radic
ean give you security, a prosperous foture , . .
lead to jobs coming in Television, Electronics.
Send coupon NOW for FREE Sample Lesson
and 64-page, illustrated book. Read how NRI
trains you at home in spare time. Read how you
practice building, testing, repairing Radios with
SIX BIG KITS of RADIO parts I send you.

Many Beginners Soon Make Extra Money
In Spare Time While Learning

The day you enro!l I start sending EXTRA
MONEY JOB SHEETS. You LEARN Radio
principles from my euasy-to-understand, illus-
trated lessons—PRACTICE what you learn by
building, testing and experimenting with parta
I send—USE your knowledge to make EXTRA
money fixing neighbors’ Radios in spare time
while still learning! From here it's a short atep
to your own full-time Radio Shop or a good
Radie job!

Future for Tralned Men Is Bright
in Radio, Television, Electronics

It's probably easier to get started in Radio
now than ever before, because the Radio Repair
Business is booming. Trained Radio Techniciana
also find profitable opportunities in Police, Avi-
ation, Marine Radio, Broadcasting, Radio Man-
ufacturing, Public Address work. Think of even
greater opportunities as Television, FM, and
many new, war-developed Electronic devices
become available to the publicl Soon, there wili
be more Radio equipment to install. operate,
maintain and repair than ever before in all his-
tory! Get the facts on all these epportunities.
Send for FREE books now 1

Find Out What NRI Can Do For You

Mail Coupon for Sample Lesson, “Getting
Acquainted with Receiver Servieing,” and my
FREE 64-page book. It's packed with facta

| Trained
These Men

I Trained
These Men

celver output.

Bullding the A. M.
SIGNAL GENERA-
TOR at right will give
¥ou valuable experi-
ence. Provides ampli-
tude-modulated slg-
nals for test and ex-
perimental purposes,

SAMPLE LESSON FREE

I will send you a FREE Lesson, “Getting Ac-
quainted With Receiver Servicing,” to show you
how practical it is to train for Radio at home in
spare time, It’s a valuable lesson. Study it—keep it
—use it—without obligation! Tells how Super-
heterodyne Circuits work,
zives hints on Receiver
Servicing, Locating Defects,
Repair of Loudspeaker, I.F.
Transformer, Gang Tuning,
Condenser, ete, 31 Illustra-
~ions.

My Radio Course ln.cjz-t;ﬂes
TELEVISION <+ ELECTRONICS
FREQUENCY MODULATION

RADIO-CRAFT for

JULY, 1945

about Radio’s opportunities for you. Read 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 MAIL COUPON NOW in an
envelope or Daste it on & penny postal,
J. E. SMITH, President, Dept. 6GX. National
Radio Institute, Pioneer Home Study Radio
School, Washington 9, D. C.

J. E. SMITH, President, Dept. 6GX

National Radio Institute, Washington 9, D. C.

Without obligating me, mall your Sample Lesson and 84.bage book. FREE
1 ‘am particularly Interested. in the braneh of Iadi ) 3
(Ne salesman wiil call. Please write Dlainty ) = e

{ ) My own Radio Service . .
Business ¥ LI c:r;:.“"“ Broadcasting $ta

{ ) Spare Time Radio Servicing { ) Industrial Electronica
) s;x-'ruv'i::o:(::al:inn for Radio { ) pPublic Address Systema
Y
. Ship, Harbor. Gov't. M
{ ) aviation Radio 2 Radio & oY Wi

(If you have not declded which branch you prefer—mall coupon for facts
to help you decide.)

Name en e e o m e A s b . . Age
Address Cescaeee it B b8 s dabd a0d bemd o d b

CIF v ovcvinirceencronsssctasennsnsis ZOD® cuncons: SLALD sunrvaoons

Approved for Training under GI BIll

L A L L 4 ¥ K LI} & X NI FY Y R Y P P P Y T Y P Y

o
o
-
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Keep Your Name in Front with

N. U. BUSINESS-BUILDERS

One of the largest and finest assortments of dealer helps
and sales promotional material ever offered to radio service
dealers is now available from National Union Distributors.
Here are business-builders for practically every need of the
radio service engineer. All are smartly designed in the most
modern styles. Many are offered with personalized imprint
of your name and address. Let N. U. help you advertise
your business, find new customers and increase your sales.

Ask Your N. U. Distributor Today

National Union Radio Corp.

Newark 2, New Jersey

Transmitting, Cathode Ray, Receiving, Speciol Purpose Tubas « Condensers « Volume Controlt

662

www americanradiohistorv com

NOW AVAILABLE

BUSINESS - BUILDERS [ ] TI’Oublc Finder Folders
» Window Decals ® Battery Cross-Indexes

® Book Matches

e Dummy Cartons TECHNICAL HELPS

® Electronic Engineers

® Stationery
Reference Manuals

® Job Tickets ¥ o Service Engi )
e Embosograf Signs erg‘:ﬁct;‘imeermg

® Newspaper Ad Mats ® Uniballast Manuals
o Telephone Ad Mars ® Visual Aid Vacuum

® Cartoon Cards Tube Charts
COMING

® Window Displays ® [mprinted Scorch Tape

® Outdoor Signs ® 4 Purpose Tube Decals

® Indoor Signs ® Shop Coats

« Photo Elscwric Colls « Panel Lomps + Flashlight Bulbs-

RADIO-CRAFT for JUulLy, 194%

. gl
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l PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR LOCAL
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE
DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

; WHO DO

———

The Model CA-11 comes housed in
a beautifu! hand.rubbed wooden cab-
inet. Complete with Probe, test leads
and instructions...................Net price

Ve New Model CrA-11
SICNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing” means following the signal in a radio
receiver and using the signal itself as a basis of measurement and as
2 means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

Features:
SIMPLE TO OPERATE — only 1 conaecting cable —
NO TUNING CONTROLS.
HIGHLY SENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit.

Tube and resistor-capacity network are built into the
Detector Probe.

COMPLETELY PORTABLE — weighs 5 lbs. and meas-
ures 5" x 6" x 7%,

* % A+ A *

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

Y Provition is made for insertion of phones.

Vhe Hew Model 450
TUBE TESTER

SPEEDY OPERATION
assured by newly designed ro-
tary selector switch which re-
places the usual snap, toggle,
or lever action switches.
The model 450 comes complete
with all operating instructions.

Size 13"x12"x6"
N o330 50

Our Net Price.......

Specifications:
Tests all cubes up to 117 Volts
including 4, 5, 6, 7, 7L, Oc-
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons,
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.
Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.
Tests shorts and leakages up
to 3 Megohms in all tubes.
Tests individual sections such
as diodes, triodes, pentodes,
etc., in multi-purpose tubes.
New type line voltage adjuster.
NOISE TEST: Tip jacks on
front panel for plugging in
either phones or external am-
plifier will detect microphonic
tubes or noise due to faulty
elements and loose internal
connections.
Works on 90 to 125 Voles 60
Cycles A.C.

Hew Wlodel 400
ELECTRONIC MULTI-METER

A Combination Vacuum-Tube
Voltmeter and Volt-Ohm Mil-
liammeter plus Capacity, In-
ductance, Reactance, &

Decibel Measurements

Specifications: L B S ci 3]
D.c.\\{r.'lr.v.m. VOLTS: 0 to 3/15/30/75/150/300/750/1500/3000
olts

D.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/
300/750/1500/3000 Volts
A.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/
300/750/1500/3000 Volts
D.C. CURRENT: 0 to 3/15/30/75/150/300/750 Ma.
0 to 3/15 Amperes
RESISTANCE: 0 to 1,000/10,000/100,000 Ohms
0 to 1/10/1,000 Megohms
CAPACITY: (In MFD) .0005—.2
REACTANCE: 10 to SM (Ohms)
.01—5 (Megohms)
INDUCTANCE: (In Henries) .035—14 .35—140 35—14,000
DECIBELS: —10to +18 -10to +38 -+3pto +58

The model 400 comes housed in a rugged crackle-finished steel
cabinet complete with batteries, two sets of test

leads, one set of V.T.V.M. probes and instructions.$5250
Size 52" x 92" x 10" . . ... . ...... Net

05—20 .5—200
100—50M (Ohms)

SUPERIOR INSTRUMENTS CO.

227 FULTON ST., NEW YORK 7, N.Y.

Dept. R

JUuLy 1946 663

RADIO-CRAFT for
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From 2 to 12 clear photos. of
the chassis, identifying each
component part for imme-
diate checking or replace-
ment.

Complete specifications on
each component, including
manufacturer’s part num-
ber, available replacement
type or types and valuable
installation notes.

A keyed reference align-
ment procedure for the
individual set, with adjust-
ment frequencies and
recommended standard
connections.

Complete voltage analysis
of receiver.

Complete resistance analy-
sis of receiver.

Complete stage gain meas-
urement data.

Schematic diagram.

AR~

10 50% in Servicing Time!

If you think it’s going to be easy to service
the 1,000 or more radio sets soon to come
off production lines, read no further! The
Sams PhotoFact* Service is designed far
men who know there’s a tough time ahead
—who need and wanf better service in-
formation.

The Sams PhotoFact Service provides
such information in the form of reliable,
fact-filled, illustrated folders that can save
as much as 509, of your servicing time.
Every post-war radio is visualized in
photographs . . . every part listed and
numbered . . . every servicing shortcut and
installation fact fully set down! No matter
how complicated the set, or how new the
components, you have the whole story
right in front of you.

You get a set of from 30 to 50 PhotoFact
Folders at a time. Each set of folders

Here's
YOUR
probhlem

Here’s
OUR
answer

comes to you in a handy envelope at a cost
of only $1.50 for each group. They cover
all new receivers as they reach the market.

Think of it! An absolutely fool-proof
visual method of giving you the exact in-
formation you want, where you want it,
when you want it, for as little as three
cents per new radio model! And every bit
of informatien is compiled by experts from
an examination of the actual receiver itself
— not from standard service datal
PhotoFact Folder Set No. 1 is being pub-
Iished June 15. Others will follow closely.
Reserve yours now!

oo, THembernobiit in
HOWARD W. SAMS INSTITUTE

Answers to hard service problems! Economical shop
practices! How to get more customers! These and
many other subjects covered by 30 top notch spe-
cialists! Complete facts with PhotoFact Set No. 1.

*Trade Mark Registered

Cut This Out and Mail 1t to Your Distributor! If you do not know his name and address, send
it directly to Howard W. Sams & Co., Tnc. 2924 East Washington Strect, Indlanapolis 6,
Indiana, and we will see that your nearest distributor gets it.

.
[ ]
[ ]
[ ]
)
H
. CHECK ONE SQUARZ

PLEASE PRINT

Name

D Yes, by all means reserve every issue of the Sams PhotoFact Folder Service for me.

D Send complete information and rescrvation card.

My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folder Sct No. 1.
(Publication date, June 15, 1946). (If you send cash, be sure you usc registered mail.)

L ]
City.
Company Name

Zone__

Address.

State

My Distributor's Name.

. City.

www americanradiohistorv com
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LET ME TRAIN YOU

# 7™ for RADIO ELECTRONICS & TELEVISION

FULL RADIO SET

for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING

Beginners Learn FAST,

START NOW ! Big Developments/Seus

Ahead in F. M., Radar, Television\e*

MAKE GOOD MONEY IN
a Business of Your Own

4

o
L

7

...0F 0 Good Radio Job. Mg

Mind training through hand practice
with a FULL RADIO SET . that’s
the interesting way I'll teach you Radio,
And it's the latest, most practical
method of all to Ax in your head per-
manentiy 1 money-meking
Radio knowledge. The uﬁer I make you
here is the opportunity of a lifetime.
Ill prepare you easily and quickly for
a wonderful future in the swiftly
panding field of Radio-Electronics IN-
CLUDING Radio, Television, Frequency
Modulstion and Iadustrial Electronies.
Be wise! NOW'S the time to start.
Ovportunities ahead are tremendous ! No
previous experience is necessary. The
Sprayberry Course starts right at the
bekinning of Radie. You can't get lost
It gets the various subjects across in
such a clear, simple way that you un-
derstand and remember. And, you can
y entire zour
ti - » right at hom

You Do Practical Experlments

the essen

There’s only one right way to learn
R t
th d
wi he
personal guidance of a fuuahﬁed “Radio
Teacher. It's exactly this w t
Sprayberry trains you F x
real Radio pa 3, ex-
perience right at home h learn
fa ur underst: Ar-

Il Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment

The very same Radie Parts 1 supply
with your Course for gaining pre-ex-
perience in Radio Repair work may be
ndapted through an exclusive Sprayberry
wiring procedure to serve for complete,
fast, accurate Radip Receiver trouble-

MAIL COUPON AT ONCE!

JULyY,

RADIO-CRAFT

for

shooting. Thus, under Sprayberry meth-
ods, you do not have one cent of outlay
for manufactured Test Equipment.

Succeed As a Radio-Electroniclan
My training will give you the broad.
fundamental principles s0 necessary as
a_ background, no matter which branch
of Radio you wish to specialize in. [
make it easy for you to learn Radio Set
Repair and Installation Work. I teach
you how to install and repair Electronic
Equipment. In fact. you'll be a fully
qunlified RADIO-ELECTRONICIAN
equipped with the skill 1 knowledge

pu-lurm eﬁiciently and to make a

Read What Graduate Says
*“One Job Nets About $26.00™

“Since last week I fixed 7 radios, all
good-paying jobs, and right now [ am
working on an amplifier system.

job alone v

in thl ay, l have only
to say and that is, “Thanks’ to my
Sprayberry training, and I am not
afrald to boast about it.”—ADRIEN
BENJAMIN, North Grosvenordale,

o

DON'T PUT IT OFF!

Get the facts about my training-
now! Take the first important step
toward the money-making future of
your dreams. All features are fully
explained in my big, illustrated
FREE Catalog which comes to you
along with another waluable TREE
book you'll be glad to own.

1946

This
l net me kubout $26, 0( {:'

'I.IE-I-II .-'-i---

! -.-1....-!.]-:.

FREE BOOI(S

I
i
b “How To Reod Rodio Diagroms and Symbols"
f

B8  Here’s a valuable and wonderfully complete mnew
book which explaing in simple, non-technical English
how to read and understand any Radio Set Diagram.
Provides the quick key to analyzing any Radio eircuit.
Includes translations of 2ll Radio symbols. This in-

| structive volume is yours for the asking—without
Bl obligation. Send for it AT ONCE, and slong with it
{ I will send vou another big
i free book, describing in com-
!  plete, interesting detail my
: Radio-Electronic training.

-
L~
o
-

S for BOTH

‘lPRAYBERRY ACADEMY OF RADIO
F, L. Sprayberry, President
Room 2076, Pucbio, Colorado

EE les of "How to MAKE MONEY in RADIO
EerRONTt my FR T i N.” and “How to READ RADIO

ELECTRONICS
DIAGRAMS and SYMBOLS =

Namo PR T shresesssnsseteccsces Bl oai s

enetesrerrrerre-gledaat st s tiRaia.

\ddress P

City . .Btate. .

665
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Incorporating
SHORT WAVE CRAFT TELEVISION NEWS
RADIO & TELEVISION

HUGO GERNSBACK. Editor-in-Chief
FRED SHUNAMAN, Managing Editor
MAJ. M. . GERNSBACI\ Cons'l’g Ed.
R. F. SCOTT, W4FSI, Techinical Editor
I. QUEEN. W20UX, Erlimrial Associate
ELMER FULLER, Shorucave Editor
A. PASCALE, Production Manager

G. ALIQUO, Circulation Manager
JOHN J. LAMSON, Advertising Director
ALFRED STERN, Promeotion Manager

3

IN AN EARLY ISSUE

Improving Sound Equipment
5-Tube Superheterodyne
Instability in Apparatus
Shaping Waves and Pulses

v

Published- by Radecra’t Publications, Ine.
Publication Office: 29 Worthington Street,
Springfield 3, Mass.

Editorial and Advertising Offices: 25 West
Broadway, Tel. RE 2-9690. New York 7, N. Y.
Chicago Advertising Office: Radio-Craft, 308
W. Washington Street. Suite 1413. Chicago 6,
11 Tel. Randolph 7363.

Cleveland Advertising Office: 405 Erie Bldg.,
Cleveland, Ohio. Burdette Phillips, Manager.
Tel. Main 9645,

Los Angeles Advertising Office: 606 South
Hill Street, Los Angeles 14, Calif. Ralph W,
Harker, Manager. Tel. Tucker 1793.

San Francisco Advertising Office: 582 Market
St., San Francisco 4, Calif. Ralph W. Harker,
Manager. Tel. Garfield 2481.

RADIO-CRAFT is published monthly on the
26th of *“1e month preceding that of date.
Subseription rates: United States and pos-
sessions, Mexico, Central and South American
countries, $2.50 a Year, $4.00 for two years,
$6.00 for three years. Cnnadn $3.00 a vear,
$5.00 for two years, $7.50 for three years.
All other foreign countries, 33.25 a Year,
$5.50 for two years. $8.25 for three years.
Special rates for members of the Armed
Forces in U. S, or those addressed by A.P.0O.
or F.P.O. mail, $2.00. Entered at the post
office at Springfield as sccond-class matter
under the Act of March 3, 1879. All com-
munications about subscriptions should be
addressed to: Circulation Manager. Radio-
Craft, 25 West Broadway, New York 7, N. Y.

¥

Notice of CHANGE of ADDRESS should
reach us at least one month in advanée. When
ordering a change, please furnish an address
stencil impression from a recent wrapper if

you can. Address changes cannot be made
without the old address as well as the new,
¥

Foreign Agents
l.ondon—Atlas Publishing and Distributing
Co., Ltd., 18 Bride Lane, Fleet St., London,
E.C. 4,

Melbourne—MeGill'a  Ageney,
St., Australia.

17¢ Elizabeth

v
Text and illustrations of this magazine are
copyright and must not be reprodueed without
n-rmission of the copyright owners.
Copyright, 1946, Raderaft Publications, Ine.
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~
RADCRAFT PUBLICATIONS, INC.:
Hugo Gernsback, President

Maj. M. Harvey Gernsback, Vice Pres.
G. Aliquo, Secretary
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The modern high-speed facsimile station of John
V. L. Hogan appears on our cover this month. Mr.
Hogan, whose many radio inventions include such
devices as the now universally-used ganged con-

sits at the controls of his new station.
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FREE KIT PACKET SHOWS HOW YOU
CAN GET LOTS OF '"LEARN-BY-
DOING' RADIO EXPERIENCE AT HOME
FROM DEFOREST'S THRILLING RADIO

Now—you can see for yourself why DeForest’s Train-
ing does such a grand job of preparing men for a
bright future in one of America’s most promising op-
portunity fields—Radio and Electronics. Send the
, coupon below for your free “Kit Packet” plus the big

EXPERIMENTS free book, “Victory For You!” that has helped so
DeForest’s Kit Packetshowshow youcanget  many to find the way to good pay jobs. You’ll be sur-
rea) Radio experiencefrom the many standard Radio partsfur-  prised at the opportunities ahead of FM Radio, Avi-

nished you with DeForest’s Training. See how you may quickly  a4i0n Radio, Broadcast Radio, a profitable Business
build Radio Circuits that work ... how you may experiment Y ) Mot Pi g d Eaqui
with Photo Electric Cell*“Magic”. .. a 5-TubeSuperheterodyne  © our Uwn, Jllotion Ficture Soun quipment,

Receiver. . .  Radio Telephone and scores of otherfascinating  and Electronics—plus the exciting future possibili-
[ projects. %ﬁe ho“’t{‘;‘} et actual *'shop tramlilr;gd.at hometoe yjes ahead of Television, Radar, etc. Train in yous
give you tue pracie 10 expenience you spare time at home—or get all of your training in

! VETERANS! our Chicago laboratories.
L Unouare e o 8 You Aiso Get EFFECTIVE EMPLOYMENT SERVICE

Forest's for veterans! See how
you can prepare yoursell without Upon completing your training, you get the full benefit
of DeForest’s Employment Service W/ Twrcln
that has helped so many men to get M\
for working out 133 | startedinthe Radio-Electronicfield. q ;"-5
experiments B e -

cost for a GOOD JOB or BUSI-
NESS OF YOUR OWN in the
vast Radio-Electronic oppor-
tunity field.
LIRSS ENLE | pEFOREST'S TRAINING INCLUDES INSTRUC-
11 CEILEAEHE RIS | 10N [N MOTION PICTURE SOUND EQUIP-
DAL ILILA LY | MENT, FM RADIO AND TELEVISION . . .
Father of Radio. | RESIDENTIAL TRAINING IN OUR MODERN
= | CHICAGO LABORATORIES ALSO AVAILABLE
~ASK US‘FDR INFORMATION!

. B. DeVry, President
lDeFOREST S TRAINING, INC.

2535-41 North Ashland Ave., Dept. RC-CY
I Chicago 14, Illinois, U.S.A.

Send FREE RADIO KIT PACKET and
25 “VICTORY FOR YOU!"” BOOK.

W\

DeFOREST'S PROVIDES ALL
3 HOME TRAINING AIDS
o DeVry Movie Projector §

and Learn-By-Seeing
Movie Film
0 Actual Radlo Parts

f e Address. Ap,
2ol QAN N e ’ c I
! 5 TRAINING, INC. |C’ilu Zone State i
O { {0 If under 16, check here O If a discharged Veteran of
PEE R E.__ST ,S CSANC -‘4f SELiRLo 14 ! for specialinformation. World War II, check here.§
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“"VOMAX™

904 % BRIDGE
“SPARX”

"VOMAX" is more than a multi-meter . . . more than volt-ohm-db.-
milliammeter . . . more than r.f. vacuum-tube voltmeter of laboratery
instrumant caliber. "VOMAX' is all of these things. Born out of six
years of military research and production, it is new as today. Backed

by a name famous for over 35 years . . . designed by radic's only
International Grand Prize winner, "VOMAX' “is the standard of
comparison.

RADIO MAINTENANCE engineers checked and rechecked the
market for the best possible meter . . . most-used instrument in all
radio service . . . to serve as heart and core of its new “Modern

Test Bench.” They selected "VOMAX". Your efficiency and profits
will be greatest when you, too, use "VOMAX". Outstanding . . .
tested and sworn to by thousands of serious serviee tech nicians . . . ordered and reordered by the U. S. Bureau of
Standards. the Naval Research Laboratory, Western Unicn . used by Sperry, Monsanto Chemical, DuPont, F.C.C. Unly
Grand lsland monitoring station. C.A.A. Naval Ordnance Depots, Lapp Insulator, Stackpole Carbon, Fairchild Aviation,

etc.., eic. This is positive proof that "VOMAX' is the meter you must have to top smart competition. Follow the rec- $59 85
ommendation by Bendix to all BENDIX RADIO distributors and dealers . .. "Use 'VOMAX'. It's better than we hoped.” "

Model 904 Capacitance/Resistance Bridge. 14 mmid/ohm thru 1,000 mfd/meg-
ohms: 0-50%, power factor; 0-500 volt adjustable internal polarizing voltage;
0:10 and 0-100 ma. electron-ray leakage current meter; measures resistance, ca-
pacitance under actual operating voltages! Also recommended by Bendix,
Only $49.00

"SPARX". Visual/aural dynamic signal tracer: 20 cycles thru 200 mes.; new
crystal rectifier ¢f./a.f. probe; 65 db. af. amplifier; dynamic speaker Tests
speakers, phono pick-ups, amplifiers, receivers from antennae thru speakers;
determines presence of operating voltages, hum. Checks individual circuits
and overall performance and quality quickly and pesitively, Only $39:90

Get a copy of June, 1946 RADIO MAINTENANCE at your favorite jobber—or send 25¢ to 460
Bloomfield Ave. Montclair; N. J., for radio's newest 100% service magezine. Read all about
"VOMAX" in it.

Send panny post-card for new, hot-off-the-press, catalog describing these important, fresh, postwer
measurir:ig instruments, plus 3 new communication receivers, 2 new transmitters, factory built and
kits, condensers, coils, sockets, new "“frequency-meter” 5 thru 500 watt, 6-band transmitting inductor,
keying and quality monitor, new AM and FM signal generator covering 90 kes, thru 170 mcs. on
fundamentals! See your favorite jobber at once, for demand far exceeds supply.

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Furar Sibiern

1249 MAIN STREET ° HARTFORD 3 * CONNECTICUT
IN CANADA—MC MURDO SILVER DIVISION, GENERAL RADIONICS, LTD.465 CHURCH ST.—TORONTO, ONTARIO, CANADA.
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MODERN ELECTRONIC
LABORATORY FOR YOU
TO USE AND KEEP

od Home Tralning is EXPERIENCE. You
get the actual exPerlence h{ working with
modern Radlo and Efectronic equipment—
bullding eircults and instruments. You may
builln _a fine. {ong distanee MODERN
SUPERHETERODYNE, sional oenerator.
minlature radio transmitter, audio oscil-
lator—many other fuli sized, actual, oper-
ating pieces of equipment and Instruments
—conduct eathode ray and hundreds of
other experiments. This experimental tabar-
atory work advances with your training and
you actually lcarn by doing. Send the cou.
pon and get the full details of how such
an offer can be made,

The very esssnce of Nallnnallghon Meth-

ELECTRONICS AND

experience.

NOW/

Modern Radio —F M broadcast and reception—
Television — Radar -— Industrial
power, control, communications—new equipment
and methods demand new technical ability and
Keep up to date with the latest.

Electronics;

Shop Method Home Training

By a Great Established Resident Schoo!

Get one of the thousands of NEW
JORB thut demand now lechnigues and
methods in modern radio. Get your
share of the NEW BUSINESS that
servicing the new sets and equipment
demands. Experts agrce thit Radio
Televlslon and Electronics presents the
next greut industrial boom!

Radio {3 expanding farther and
faster than ever with great improve
ments in reception. Radar is already
a 2-blllion dollar a yeur buginess. No
one khows yot how great the Televlsion
market will be. Klectronics touches
almost every walk of life—in industry
and in the home

Nattonal maintains one of the big
gest resident training shops and lyb-
oratorles in the United States where
dnstructors. scientists and enginoers are
working eonstantly to lmprove and ad-
vance tralning methods. SHOP METIF
OD HOME TRAINING 1is a logicul
extension of this practical system.

A FREE lessor that shows You hoy
practical and s¥stematic—how sodnd.
simple and easy thls new training
method is will be sent ¥You without
oblization, You mny keepd and use this
lesson #s ¥ou see fit, FI1 out and mall
the coupon below,

investigate this Proposition
Where do you stand teday In modern

TURN YOUR INTEREST IN industrial progress 7, What does the fu
RADIO" INTO A _CAREEIL THAT  ture hold for you? You owe: soerset
WILL ABSSURE YOUn SUCCESS. thls obportunity. I

Mall the coupon below for a list of
the great opportunlties in thig field
today and in the near future. °

Gel the Proper Tralning

The good johs in Radlo Electronics
now go to the men who are equipped to
handle them. Tt takes tralning and ex-
perienct. Natlonal Schools. one of the
oldest and best established technical
trade schoold In the country, makes it
possible for you to get this training
and experlence right in your own home
IN YOUR SPARE TIME.

Learo right! Get

the latest short

cuts, trade seerets,
stralght informaticn.

Natfonal Shop Method Heme
Training wins good fobs, in
dependence and security guick

See What National Training
Has Done For These Men!

g1 From Q, K. Ivay,
1 Waushington

t may never come

With National training YOU
AHEAD FAST—you may step
Into a good position or start a business
of your own, with little or mo cupital,
even before you complete your Natlenal
course.

Fit yourself for a eareer of inde
pendence, good earnlogs, o lifetlme o
succoss and securlly in ome of the fast-
est growing flelds in the World. But
make up your owh mind. Get the in-
formation first hand. Put Your name
and address o the coupon and mail

l uGel This Book
FREE

This big book presents the
facts about the field of elec-
tronies and Your opgortunities
in it together with full infor-
mation about the advanced
Nattonal Trainlng. Read It
and make up your own mind
that National “Training will
equip you for a great !uturc.
No satesman will call on you
from Natlonal. The baok js
FREE with your sample les-
son. Send the coupon or write,

agaln,

S lljakg the word of lf'x v

onal men who hare es i 2k
lished records in their favorile effers thebest N A I I o N A l s c H o o L s J 5 !‘m}
ltadlo. Television. or other “ course to be had v g oo

Keep up th ork.

branches of Flectronies

I_- ——1 Josebh Grumich

LOS ANGELES 37, CALIFORNIA E51.1905 R TisBEER I in e

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

< Lawatl

i | New ?:‘;"s e }!{oben. Ai;ng en. . ?

| : My lat earney, Nebras .
| roleer mas do. ka. Natfonal B National Schools. Dept. RC.7 (Mail in envelone or pastc g
%ﬂg '\:) a;:nfﬁlamo f:sﬁ;‘il;;’ h:a::; B 4000 South Floguerca Street, Los Angeles 37. Californda en penny post card) 8
PLOIOR SR LTI ntl -~ - L Mall mo FREE the two book tloned #n d including 3 sainole lesson of your course. B
= lb:}n ln;;l“ ) 2:1;; . (rell :-lg‘:-lbll: ?:zlrllr:‘tu‘l.‘ B I understand ho salesman Wil sail on e < =e h H
am deeply- indebted to N and_as enfineer at Statlon L [
tional.” KGFW. He writes: ‘I am ] ]
§ Proud of My National train- g NAME T P B L L L e ACE.c.caun O

Here's a state- ing and apDreciate the eo- 1
ment from K. R J} eperative spirlt.” [
Wright. Black B ADDRESS " o+ ¥ Jevininrs 36 @ R | O ol 0 oo b o d 2o 008006 0 0808 0 400 8 (]
toot, Idaho: ""Due [ ] 1
to my trailning at Bead what hundreds of other (] a
Natlonal I was enthusiastic studenta hive BLCIGEN Al L B =] H cesaccsencrnsssncsses STATE. . oeecorerocnesns s
selcc:m} :: :|n; 1 3 ;vrluen about Nattenal Traln- ’ Inelude your zon€ number 1
abory wor! e

f#mNc.«wnand.l\hrlnesgr‘y l:&::'ny. Send b R eunon 8 [0 Check here if veteran of World War 11 H
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CREI Home Study Training Can Equip You to Step Ahead
of Competition and Gain the Confidence Born of Knowledge

CREI technical home study train-
ing prepares you for the secure ra-
dio jobs that pay good money for
ability.

Yes, YOU, can be ready to enjoy the security of
an important engineering position and take advan-
tage of new career opportunities . . . if you prepare
yourself now.

Jeoin the thousands of other ambitious radiomen
who have enrolled with CREI to assure themselves
of secure, good-paying jobs with a planned program
of advancement made possible by CREI home study
training in Practical Radio-Electronics Engineering:
‘You can study at home—in your spare time—develop
your technical ability—increase your knowledge to
keep pace with important developments now taking
place in the industry.

By adding CREI training to your present radio
experience you ean safeguard your future and keep
pace with such new developments as U.H.F. Circuits,
Cavity Resonators, Pulse Generators, Wave Guides,
Klystrons, Magnetrons and other tubes. Are you

Capitol Radio Engineering Institute

E. H. RIETZKE, President

Dept. RC-7, 3224

Branch Offices:
New York {7): 170 Broadway
San Diego {1): 316 C Street

16th Street and Park Road N. W., Washington, 10, D. C.

Chicago {2): 30 N. LaSalle Street
San Francisco (2): 760 Market Street

equipped to handle them? CREI is equipped to help
you, by providing the know-how and ability that is
required.

In our proved method of instruction- you learn
not only how but why! Easy-to-read-and-understand
lessons are provided well in advance, and each student
has the benefit of individual guides and supervision
from 2 trained instructor. This is the basis of the
CREI method of tramning which many thousands of
professional radiomen have completed during the
past 19 years . . . training similar to that which CREI
used in training thousands of radio technicians dur-
ing the war for the U. S. Signal Corps, U. S. Navy
and U. S. Coast Guard.

It costs you nothing to read the interesting facts

. to learn how CREI can help you enjoy the
security you want
. . . the better paying
job that can be
yours. Write for
particulars now!
(CREI training for
veterans is approved
under the “G.L”
Bill.)

* WRITE
TODAY for

FREE
BOOKLET =

“Your Opportunity in the
New World of Electronics"

® Tells how CREI Courses can he
adapted to your particular needs.
If you have had professional or ama-
teur experienco—let us nrove to you
that we have something you need
1o qualify for & better radio job. To
help us to intelligently answer your
inquiry—PLEASE STATE BRIEFLY
YOUR BACKGROUND OF EX
PERIENCE, EDUCATION AND
PRESENT POSITION

MEEES Afember: NATIONAL HOME STUDY COUNCIL @ NATIONAL COUNCIL OF TECHNICAL SCHOOLS
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Articles monthly on:

Television — AM — FM

Public Address Systems

Test Equipment — Tools — Service Kit
Shop Layout — Service Bench

[ ]
[ ]
[
-
® Trouble Shooting — Alignment
@

Business News

Radio Maintenance
is not sold on newsstands

RADIO MAINTENANCE MAGAZINE
460 BLOOMFIELD AVE.,
MONTCLAIR, N. J.

RADIO-CRAFT for JULY, 1946

“"More of
everything
you want!”

I cqpea'al o{{et {o [\)m[io Setvicenen I
Please send me
RADIO MAINTENANCE

[ For 1 year 2.00 [ For 2 years 3.00

NAME

ADDRESS

city

ZONE STATE

OCCUPATION '

[[J CHECK ENCLOSED* [ BILL ME LATER

*NOTE: By enclosing payment,
thus elimingting billing expense

wwWw.americanradiohistorv.com
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YOU CAN GIVE BETTER, FASTER SERVICE with these

e

672

 BALANVCED
RES/STOR
ASSORTMENTS

STURDY, HANDSOME Resist-O-Cabinet
{ WITH EACH ASSORTMENT

5
TMEN
of No one knows better than you

that up-to-the-minute appearance
Balanced resistor assort- . .
ment. Includes 59 IRC  and modern, efficient service pays
Type BT Insulated Metal-

lized Resistors and ““uni {
versal " 10-Watt Power Wire off in your ShOP.

Wound Types ABand ABA,
P A e T T That's why IRC offers three

makes possible every range

from a few ohms up to 2 :
o Resistor Assortments to equip you

for quick, easy resistor replacements
on almost any job. Any one or all

three IRC assortments, arranged
100 Type BW-% and BTS
Resistors. Afcomplete as-
sortment of most used .
ranges in the popular Y- neat, sturdy cardboard Resist-O-
Warte Insulated Metallized

aTnd Insulated Wire Wound Cabinets that stack firmly one on
ypes.

according to type and range, are in

top of the other. The cabinets are
supplied absolutely free with each
assortment ordered at standard

183 Typs BW-1 and BTA
nsulated Resistors. Every ] ..
service engineer should with your IRC distributor tOdﬂ_}’
have all of these top-qual-

ity 1-watt resistante ranges

at his fingertips.

resistor prices. Get in touch

EASY TO STACK————»

Bases of Resist-O-Cabinets are
arranged for stacking so that
several cabinets may be used
to increase stock capacity.

INTERNATIONAL RESISTANCE €O.

401 N. BROAD ST., PHILADELPHIA 8, PA.

Canadian Licensee: International Resistance Co., Lid., Toronto

RADIO-CRAFT for JULY, 1946
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By HUGO GERNSBACK

SECRET COMMUNICATION

There are many media suitable for communications

ancient as the human race. Ever since the dawn of

civilization men have tried to perfect ways and

means of communicating with each other private-
ly or secretly—be it during peace time or in war. During
the past 100 years science has enabled the communica-
tions field to expand enormously, and new means of com-
munication have been invented in profusion.

The advent of electricity, and particularly the tele-
graph and telephone, have made strictly private and oft-
en secret communication easier. Thus, during war, even
in the earlier days of the telephone and telegraph, special
means were developed to make communication over these
media as secret as possible in order that an enemy could
not decipher the message. Special machines for coding
purposes were invented, but few have proven to be
“unbreakable.”

Later on, when radio expanded, new means were found
for private communication, but here also secrecy was
only partial,

During peace time, for instance, when you telephone
an overseas friend by the present radio transmission
system, the ordinary person who has a short wave radio
set cannot listen in on your conversation because the
talk is split over two separate channels. Unless the
listener has the combination and the special radio hook-
up to combine the two messages into one, he hears only
gibberish, which he cannot make out. This gives partial
secrecy. Yet a radio engineer might hook up a special
radio receiver to listen into anyone’s Trans-Atlantic
or overseas communication should he so choose. The
secrecy, therefore, is not complete,

There are, of course, code machines and other means
by which the secrecy can be almost perfect, but during
the war it was found that 7o system eould remain secret
for long. All codes were eventually “broken.”

This spurred on the technicians of all the warring
nations as well as others to find some media which would
be more secret than wire or radio.

The Germans possibly were the first to grab the an-
cient Alexander Graham Bell Photophone whereby one
talks over a light ray without any intervening wires.
The Bell Photophone was invented in 1880, and has often
proven not only an interesting stunt for experimenters
to converse with each other over a light ray for miles,
but had also a number of.commercial applications in the
past. When radio amplifiers came into vogue the instru-
ment could be perfected and made more sensitive by
modern instrumentalities. Soon the Germans were using
it in their so-called “Lichtsprecher” (lightspeaker) dur-

THE art of secret, or private communication is as

RADIO-CRAFT for JULlY, 1946

ing World War II. This is merely a refinement of the
Bell Photophone.

With this instrument troops and command posts could
talk over a light ray for many miles. The secrecy here
was nearly perfect. Such a conversation eould not be
“tapped” easily between two points as long as the listener
was not in a direct line between the points between
which communication was carried on. Between two
points, inaccessible to the enemy, it is therefore, possible
to converse without much danger. It is possible to use
ordinary sunlight as well as any other strong light
source. The light beam is then modulated and eommuni-
cation established,

There are many other ways to communicate in a simi-
lar manner without using visible light rays. The Ger-
mans also early perfected a system whereby infra-red
waves were used and this system also was fairly secure,
particularly during night-time,

When one speaks over a visible light beam at night
the position is apt to be given away to the enemy, and
if he is within gun range he will try to destroy the
source of the light, because he knows it is being used
for communication. Not so with infra-red waves which
are difficult to spot and difficult to locate, and, there-
fore, relatively safe,

So far, however, infra-red communication has not been
satisfactory over greater distances than about ten miles.
It is certain, however, that it will be improved in time:
only the horizon will then limit the range of communica-
tion,

There are yet other means at our disposal as, for in-
stanuce, ultra-violet ray communication. Very little about
this has appeared in print and there are certain difficul-
ties connected with it, but in due time ultra-violet radia-
tion will also be used for secret communication.

Science does not stop here. We give a few more ex-
amples, which so far have not been described—to the
best of our knowledge—

Human ears can only hear up to a certain point of the
sound scale, thus any vibration beyond 15,000 cycles be-
comes inaudible to us. That is, for human beings, not
for animals.

Thus dogs and particularly canary birds, can hear
much further up in the sound spectrum than human be-
ings. There is now manufactured a special dog whistle,
which only dogs can hear. You blow it, but hear nothing
whatsoever as the sound waves generated by this whistle
are beyond human reach. The dog, however, hears it
very well over quite a distance.

Scientists a few years (Continued on page T18)
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AUTO TELEPHONE was made avail-
able last month to operators of motor
vehicles in St. Louis, Missouri. Officials
of the Bell Telephone System, which
introduced the service, state that it is
being provided on an experimental
basis but under regular commercial
conditions.

Three classes of service will be of-
fered: a general two-way telephone
service between any vehicle and any
regular telephone or other mobile unit;
a two-way dispatch service between a
customer’s office and his own mobile
units only; and a one-way signaling
service to mobile units.

The rates for a three-minute general
service message within the area served
by the St. Louis radiotelephone station
range from 30 to 40 cents depending on
the location of the land telephone. The
charge for a one minute two-way dis-
patch call is 15 cents. The rates for
most calls will not vary with the loca-
tion of the vehicle. If the calling or
called land telephone is outside the St.
Louis service area, toll rates apply.

The radio equipment on the vehicle
may be provided either by the cus-
tomer or the telephone company. If fur-
nished by the company, the monthly
service charge is $15 plus an 4installa-
tion charge of $25.

The transmitting and receiving umits,
having a power of about 20 watts, will
be located in the trunk of a car or in
any suitable place on a truck. Each of
the two units will be contained in a steel
case approximately 10 inches wide, 18
inches long and 8 inches deep, and will
weigh about 40 pounds. The single an-

tenna for both sending and ' receiving-

will be approximately 18 inches in
length, mounted on top of the vehicle.

The radiotelephone central office
equipment employed in St. Louis in-
cludes a transmitting station and five

-~ RADIO-ELECTRONICS

e e I t 9’ ns l n t e" 88 t i 'lrg

receiving stations. The antenna of the
250-watt transmitter is located on a
50-foot mast atop the Southwestern Bell
headquarters building. The receiving
stations are located in various sections
of the city so that vehicles’ relatively
low-powered radio sets will be within
range at all times. The receiver nearest
a calling mobile unit will pick up the
voice signals and send them on their
way by telephone wire. Radio channels
within the range of 152-162 megacycles
have been assigned for the service,

THE RADIO PARTS SHOW, first
since 1944, was held at the Stevens Ho-
tel in Chicago May 13 to 16. It attracted
a record attendance of 7,562 exhibitors
and spectators, according to a reporf
issued last month. This was consider-
ably more than anticipated and is in-
dicative of the widespread trade inter-
est in new lines of radio merchandise.
Attendance at the show was limited to
manufacturers, distributors, manufaec-
turers’ representatives, publishers and
a small number of guests.

Among the many products shown by
radic and radic parts manufacturers,
FM and television antennas were par-
ticularly noticeable. A number of en-
tirely new products were exhibited, the
most striking being a ceramic that
acts as a modulated light source for a
light beam telephone. As it was prj-
marily a parts show, there were few
exhibits of complete radio sets, though
test instruments were well represented.

This mobile installation extends the communication facilities of the office to the car.
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RECEIVER PRODUCTION has lev-
elled off at about a million sets monthly,
according to a last month’s report from
the Civilian Production Administration.
This amounts to approximately 90 per-
cent of prewar production.
SHIPMENTS

1200 1200

b4
E=3
(=3

THOUSANDS OF SETS

E
=
&)

OCT.NOV.DEC. JAN.FEB.MAR, APR.MAY JUNE
Graph shows radio shipments fo April, 1945,

Construction of radios, which started
from scrateh last October, reached a
rate of 500,000 sets monthly in the
middle of January and one million in
early March. The rate then remained
constant for the rest of the month and
through the whole month of April

The figures are based on shipments
of radios, and therefore may not exactly
mirror production in all cases.

VETERANS who go into business pre-
fer to set up radio service shops and
stores or electrical appliance establish-
ments, it was revealed last month by
the Office of Small Business,

Inquiries to the office during the past
year showed that nearly three times as
many veterans wished to start busi-
ness in these lines as in the next popular
classification, apparel stores. Almost as
popular as the apparel store are filling
stations, grocery stores and restaurants,
all of which elicted a little more than
a third as many inquiries as the elec-
trical-appliance-radio-store group.

RADIO TUBE PRICES were in-
ereased from 156 to 20 percent as of
May 1st, it was announced by the OPA.
The 20 percent manufacturers’ ceiling
price increase was given for replace-
‘ment tubes, others being raised 1b5.5
percent. Cost to the consumer would
not be affected, OPA said.

SYNCHROTRON, a new atom
smasher, may split not only atoms, but
the protons and neutrons themselves.
Discovered independently by Prof.
Edwin M. McMillan, co-discoverer of
neptunium, and the Russian scientist,
V. Veksler, the new instrument will
combine features of the betatron and
cyclotron. It is expected to accelerate
electrons to a potential of 300 million
electron volts.
JULY,
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WARNING that Army surplus walk-
ie-talkies and other radio transmitting
equipment now being offered for sale
snust not be used by unlicensed persons
was issued last month by the Federal
Communications Commission. In many
eases where equipment is offered to the
general public, some people believe the
sale implies a right to use the equip-
ment. This is by no means the case,
the FCC points out, and unauthorized
use of such transmitters by the general
public is illegal and subject to $10,000
fine, or imprisonment, or both.

The Commission also pointed out that
none of the equipment at present on
sale is designed to operate in the 460-
470 megacycle band allocated to the pro-
posed Citizens’ Radio Service.

SPORT BROADCASTING reached a
new high in realism last month. The mi-
crophone was moved from its accus-
tomed place at the ringside and actually
inserted between the body of one of the
boxers and the glove of the other. On-
the-spot broadeasting!

Actually the mike was attached in-
side a eatcher’s mask worn by Stan Lo-
max, WOR’s veteran sportscaster, in a
sparring bout with Joe Louis, at his
training eamp in New Jersey.

Stan Lomax wished to tell his. audi-
ence “how it feels to be in the ring fac-
ing the Champion,” and hit on this as
the best way. Translated into sound
via the mike, light taps on the mask
“felt” like blows from a battering-ram.
The tough sports commentator man-
aged to stay in the ring for one round,
terminated by the referee when the
mike broke loose from its fastenings.

A new era of sports broadcasting ap-
pears to have been opened, and we can
lock confidently forward to a televised
scene of a fight in which both the con-
testants wear u.h.f. pack sets. The ra-
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Joe Louis and Stan Lomax meet in-the ring.
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dio owner will then both see and hear
the blows, and sportscasters will be un-
necessary,

AMATEURS now have available a
large number of bands. As of June 1st,
all restrictions had been lifted from the
old 80-meter band, giving the ham the
operating frequencies of 3.6 to 4 mec
that he enjoyed before the war.

The following frequencies and types

of emission are now authorized:
27.185 to 27.455 me A0-Al-A2-A3-A4-FM

28.0 to 297 Al
28.1 ‘to 29.7 A3
200 to 290.7 FM
500 to 540 Al-A2-A3-Ad
525 to G54.0 FM
144.0  to 148.0 Al-A2-A3-A4-FM

235.0  to 240.0 A1-A2-A3-A4-FM
420.0 to 430.0, 1215 to 1295 me, 2300

to 2460 me, 5250 to 5660 me, 10,000 to
10,600 me, and 21,000 to 22,000 me
bands are available for A1, A2, A3, A4,
Ab and FM transmissions. The peak
antenna power on the 420 to 430 mc
band shall not exceed 50 watts. The
portion of the 144 to 148 mec band lying
between 146.6 and 148.0 mec shall not
be used by any amateur station located
within 50 miles of Washington, D. C.,
Seattle, Wash., or Honolulu, T. H,
Licensed operators are permitted to
operate on any frequency above 30,000
megacycles using any type of emission.

SELECTIVE ABSORPTION of very
short radio waves may limit propaga-
tion at super-high frequencies, reported
the recent Cambridge meeting of the
American Physical ’
Society.

Water vapor
molecules absorb a
wavelength of one
and a quarter cen-
timeters, while the
oxygen molecules
absorb a wave-
length of half a
centimeter.

t946
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FIRST AMATEUR CONTACT on
the 2300-2450 megacyecle band was
claimed last month by two General
Electric engineers, George H. Floyd,
W60JK/2, and Arthur R. Koch,
WIWHM/2. The contact was between
two buildings in the Schenectady G.E.
works, and was on phone.

The ultra-high-frequency apparatus
used disc-seal 2C40 “lighthouse” tubes
and parabolic reflectors. One at least of
the stations was a transceiver.

This is not the first amateur com-
munication on the ultra-highs, as oper-
ation was carried on in the 5250-5650-
megacyele band some months ago.
(RAD10-CRAFT, May, 1946). It does
mark the opening of a new ham-band.

r e -

Above—Chne of the two 2300-2450 mc stations,

Below—The two constructors adjust their ap-
paratus. Wire-mesh parabolic reflector ahead.
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HOW MINE DETECTORS WORK

Seeret Wartime Deviee Now Desceribed

ETAL finders or treasure lo-
cators have long intrigued the
adventurous experimenter’s
imagination. With the coming

of war, the metal locator came of age.
Called a mine detector, it was produced
in the hundreds of thousands and used
all over the world. Much interest was
aroused in the instrument, but military

—

[ —
o

PHONES
B D

Fig. |—Fundamental Hughes Balance Circuit

secrecy covered all details of its effec-
tiveness, operation or even theory.

The principles underlying metal de-
tectors were well known long before the
war. Most of them work on the bal-
anced field principle, used to detect the
presence of metals at least 60 years
ago (Hughes Balance Metal Detectors,
RADIO-CRAFT, January, 1944). The de-
tector widely used for locating metallic
mines resembled the original Hughes
Balance very closely, even using a rel-
atively low audio frequency instead of
the r.f. waves used by most of the later
treasure locators.

t

)

The Hughes Balance, in ‘its original
form, consists of four coils. Two of these
are connected in series with a source
of alternating current. The others,
coupled to the first two, are connected
in series-opposing, so that the signal
induced by A in C (Fig. 1) is cancelled
out by the signal induced in D by B.
If coupling between the two coils is
perfectly balanced, there is no signal
in the phones.

Variations in the cireuit are employéd
in practical mine detectors and metal lo-
cators. One wused in standard Army
equipment consisted of three coils, two
of which were connected to the trans-
mitter and one to the receiver. The
two transmitter coils were so connected
and coupled that no signal was intro-
duced into the field of the third or re-
ceiver coil. Another system, much used
in radio-frequency metal locators, em-
ploys one transmitter and one receiver
coil, so positioned that coupling between
them is zero. Equipment using a large
vertical transmitting loop and a hori-
zontal receiving loop belong to this class.

These various balanced circuits have
one feature in common—if any conduct-
ing material is introduced into the field
surrounding the loops the shape of the
field will be «ltered, and with it the

2 2 2i- i

l’
i §

8 12-6 14-2 17 16

I

13-4

e

|
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9 -2 6118 19-519-219-3 151

The improved American mine detector with |G6, showing positions of all components.

No. Description of part.

1—Input transformer, search coil to grid. Pri
to sec ratio 1:80. pri induetance .035 H.

2—Plate choke, 50 H at 1 ma d.c.

8—Output transformer, pri to sec ratio 10:1,
pri inductance 35 H.

4—QOsc transformer. plate to sec ratio 24:1,
grid to sec ratio 12:1.

6—10.000 ohm resistor.

8-—3.300 ohm resistor.
4.7 meg resistor.

10—1 meg resistor.

674

12—750-ohm wire-wound potentiometer.
18—.001 uf mica condenser.

14—.05 pf miea condenser.

15—.0002 uf mica variable condenser.
16=—.01 uf molded paper condenser.
17—.02 uf mica condenser, 17-a .002 mica.
18—1 uf oil filled paper condencer.
19-1—02 uf paper condénser.

19-2, 19-8, 19-5—.05 pf paper condenser.
19-4—-.25 uf paper condenser.
20—1G6-GT tube.

21-1, 21-2—IN5-GT.

RADIO-CRAFT
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Control head, Sh_owing the visual indicator.

coupling. Thus zero coupling will no
longer exist, and a signal will be heard
in the output.

A disadvantage of the two-loop sys-

Fig. 2—Reversal of coupling between coils.

tem has been that—to get zero coupling
—the two loops have been widely spaced.
A common type comnsisted of a frame
carried by the operator, on which the
transmitting loop was mounted two or
more feet behind his back, and the re-
ceiving loop two or three feet ahead of
him. The rear vertical loop measured
about two feet across and was carried
approximately four feet above the
ground, while the receiving loop—rough-
ly the same size—was carried horizon-
tally as near the ground as expedient.
Such a bulky device would hardly do for
military use.

To bring this device into usable form,
the problem of zero coupling was at-
tacked in a new, ingenious manner. If
two flat coils are placed so that the
receiving is directly above the transmit-
ting coil, they are coupled as shown at
the left side of ‘Fig. 2. If the receiving
coil is removed and laid down beside the
transmitting coil, they will still be
coupled, but in the opposite direction.
(Note arrows showing direction of force
field.) Obviously if the one coil is slowly
slid sidewise from the first  position,
coupling will decrease to zero at some
point, then reverse in direction as the
two coils are further separated.~The
mine detector search head is based on
this principle. The coils in the search
head are so pesitioned (Fig. 3) that

JuLy, 1946
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coupling is zero until the field around
them is distorted by introduction of a
mass of metal. Then some coupling
takes place and a signal is heard in the
phones.

The coils shown in Fig. 3 are each
wound with 800 turns of No. 29 or 30
single silk enamel covered wire. Posi-
tioning for zero coupling is found by
actual experiment and the coils then
sealed into place with wax.

THE CONTROL BOX

Any variations due to change in
physical characteristics because of age,
rough handling, or which may be in-
troduced by electrical changes in the
circuits to which they are connected, are
compensated for by a pair of potenti-
ometers, one of which balances out any
stray capacity, the other coupling of a
resistive nature between the two coils.
These are shown in the dashed square
marked “Control Head” in Fig. 4. The
fipure diagrams the simplest type of
mine detector, which originated in Eng-
land early in the war, and was after-
ward made in large quantities on both
sides of the ocean. The potentiometers
are both across the receiver coil, with
a resistor or condenser in the movable ] " CHOKE
arm connected to one side of the trans- .
mitter coil. | y

The control box is mounted on the :
handle of the instrument. In late mod- |
els, this box also contains a meter for e
visual indications. A cable from it runs
to the amplifier-oscillator unit, which
was usually contained in a bag slung 50Ke
over the operator’s shoulder. In the type +
shown in Fig. 4, this unit contains three ~ —
tubes of the 1N5 or a similar type. One

TRANS. 24 Aot gA~
61 “ -

|| Lo QuTPUT

A
VY

’
e
500K

Fig. 4—Earlier and simpler mine detector. Oscitiating and receiving circuit elements are tuned
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Fig. 5—Mine detector shown on opposite page. Search head has four coils, and compensators are ad|us+ed by movable iron and brass cores.
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RADAR ROCKETS

May Be the Anuswer to the Rocket Bomb

NE of the problems now en-
gaging the attention of our
military experts is to provide
a strong defensive weapon to

- combat flying rockets and bombs. In

the nmext war—should one occur—the
enemy will loose a barrage of long-
range rocket bombs on.our cities and
vital industrial plants. Some of these
will doubtless be atomic bombs. High
speed jet-propelled fighter planes may
knock down some of them, but some
surer way of fighting such an attack is
needed. Counter-attack rockets imnie-
diately suggest themselves.

Microwave radars can be designed to
direct the counter-attack rocket so that
it literally chases the enemy rocket and
explodes as it nears the missile, thus
destroying it before it has a chance to
reach its target.

Figure 1 shows a tentative plan for
the positioning of the radar apparatus
in the rocket, also the disposition of the
explosive and the control mechanism.

It may be objected that the tre-
mendous speeds of rockets may not
allow timegfor such defense, but this is
not the case. Even at a speed of 3,000
miles per hour, a rocket launched from
the (for rockets) close range of 500
miles would take a minimum of ten
minutes to reach its target. Actually the
time taken would be much longer be-
cause of the curved trajectory. Trans-
Atlantic rockets would travel much
moere than an hour.

The time allowed for launching the
counter-attack rockets can be length-
ened by erecting radar outpost listening
stations at such points as Iceland,
Greenland, Bermuda and other outlying
places (also at similar Pacific stations)
for spotting the approach of enemy
rocket bombs. (Fig, 2.) These stations
would be continually on watch. The in-
formation gathered by them would be
relayed automatically to the main base
statton on the mainland by radio, and
counter-attack radarockets sent out to
apprehend the enemy missile and des-
troy it before it reached within strik-
ing distance of the mainland.

Another plan is shown in Fig. 3—an

ELECTRONIC TUBES, RADAR TRANSMITTER AND RECEIVER, ETC.
‘FUEL

EXPLOSIVE

REFLECTOR

/
SPINNER MOTOR

AEVOLVING DIPQLE EXPLOSIVE

RADIO-CRAFT for LUy

Fig. I—How a future radar defense rocket may look.

airborne long-range radar station. The
flying radar station would maintain
radio contact with the ground bhases for
transmission of target location data;
an accurate location “fix” or position for
the enemy rocket can be supplied at any
moment, or its course may be plotted
continuously. The station directing the
radarocket can then combine the in-
formation received from two or more
of these spotters to plot the coming
rocket’s trajectory and aim a fighter
rocket in the proper direction to meet
it. Electronic equipment could do all
this automatically and the release would
be almost instantaneous.

The radarocket would ascend rapidly,
using jet propulsion. Upon approaching
the target it could be detonated by the
same means so successfully used in the
thousands of prozimity fuze shells em-
ployed against the enemy in the war
just ended. In this device a radio wave
was sent by the shell’'s miniature radio
transmitter; reflected radio waves
picked up from the enemy target (such
as a plane) by the receiving set carried
in the shell caused it to detonate when
it came to within a distance of about
seventy feet of the target.

In another plan the course of oncom-
ing enemy missiles is plotted by radar
and the launcher carefully aimed so the
radarocket will intercept it. When this
hleodhound of the air comes within a
reasonable distance of the enemy bomb
or flying rocket, it sends out a micro-
wave which is reflected by the enemy
missile (Fig. 4). These reflected waves
are picked up by a receiver carried by
the radarocket and keep it on the trail
of the target.

This may sound far-fetched, but we
have only to recall that some radars
used in World War II would track an
airplane in flight and automatically aim
antiaircraft guns at it. These radars
used conical scanning to achieve this
feat,

The principle of conical scanning
(Fig. 5) is that of using a reflector to
concentrate or beam a pulsed signal in
a lobe pattern—and then cause the lobe
to rotate around the axis of the reflector.

1946
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By H. W. SECOR

Harry Winfield Secor was born
in Brooklyn, June 11 1887, Studied
eleetrical engineering in  Phila-
delphia and New York. Worked as
electrical inspector and power plant
engincer 1910 to 1912. Has occu-
pied many positions in ‘the radio
technical and journalistic world,
among them: ass.stant editor
MODERN ELECTRICS, 1910 to
1942: engineering department,
Western Electric Co., 1912 to
1914: managing ecaitor, ELEC-

W\ Cynaan
TRICAL EXPERIMENTER, 1914
to 1919 (engineer to Electro Im-
porting Co. during the same time,
designing several arc generators,
quenched spark sets and ampli-
fiers) : managing editor, SCIENCE
AND INVENTION, 1919 to 1929.
Lectured weekly on radio and pop-
ular science subjecis over Radio
WRNY, New York, 1926 to 1929.
Was managing editor of SHORT
WAVE CRAFT, AVIATION ME-
CHANICS, TELEVISION NEWS.
RADI1O & TELEVISION, MQDEL
CRAFTSMAN, etc.

During his long career in radio
writing, Mr. Secor wrote a num-
ber of books, including “How and
Why of Radio Apparatus,” “In.
duction Coil and Transformer
Construction,” *“Simple Electricity
Experiments” and was co-author
with 8. Gernshack oand Ausin
Lescarboura of the “Wireless
Course in 20 Lessona” (used in
teaching mony radio students in
World War I).

Hobbies: Radio and Television
set receiver construction; inter-
preting scientific subjects for the
non-engineering reader,

A tiny dipole antenna is mounted off-
center in the reflector and is rotated by
a small spinner motor. Only two succes-
sive positions (5-a) of the lobe ave
shown, for the sake of clearness. Note
(5-b) that the rotating radio lobe pro-
Jected by the dipole brackets the enemy
target (a flying bomb for example).

Figure 6-a shows how the strength
of the reflected echo signal from the
target varies for different positions of
the lobe, when the target is off the cen-
ter-line of the reflector. When the target
is on the reflector center-line (6-b) the
strength of each reflected signal is of
equal amplitude. Thus the pulsed signal
actually scans the target.

The varying strength of the reflected
signal actuates a correcting mechanism
(operating the vertical and horizontal
rudders, or firing ‘‘course-correcting”

(Continued on page 720)
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COVER FEATURE

NEW FACSIMILE IS FAST

$ome Radio Newspape: Can #ie Combined with FM Receiver

future may be started printing by an automatic relay set

to turn on the facsimile printer at four or five o’clock

in the morning, and completing news, fashions, sports,
comics and picture section before breakfast time.

I T IS more than possible that the morning paper of the

How the newspaper is delivered from the home facsimile receiver.

680

Facsimile transmission is by no means new, and has been’
used for both wire and radio transmission of pictures, draw-
ings and printed matter. During the war radio and wire fac-
simile systems transmitted maps and drawings which could
not have been sent instantanecusly by other means. Rapio-
CRAFT in particular was interested in-the “radio newspaper’
and the April, 1984 number pictured such a receiver on its
cover and devoted an article to the subject.

One serious drawback prevented the radic newspaper from
becoming an actuality. Speed of transmission was fatally
slow—from 80 to b0 words per minute. The new system
developed by J. V. L. Hogan, produces copy at over 250
words per minute—faster than the pace of the average
reader. The actual paper speed is 28 square inches per min-
ute, words or picture copy. This amounts to over four 8 x
11%-inch pages per 15-minute facsimile broadeast period.

The facsimile broadcaster described here is designed to
operate in conjunction with an ordinary FM transmitter. A
steady 10,000-cycle note is modulated by light reflected from
the matter to be transmitted, the actual modulating fre-
quencies running up to 3,000 cycles. These modulate the 10,-
000-cycle note, producing a band from 7,000 to 13,000 cycles.
The transmission is audible as a high-pitched, varying
whistle.

The varying note is applied to a standard FM transmitter
and transmitted, received and detected by standard FM
methods. The signal is then fed into the facsimile receiver
and made to reproduce the original visible matter.

The console shown consists ‘of two scanning drums for
transmission of the material, and two monitors. The one at
the left monitors the output of the transmitter constantly,
(Continued on page 707 )

=

One side of transmitter console. Photo at top shows other side.

RADIO-CRAFT for JulLy, 1946
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BROAD-BAND
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Arrays adapted to V. F. T

ULTI-ELEMENT close-spaced
rotary-beam transmitting an-
tennas are today one of the
most widely used arrays for

amateur operation. There are a num-
ber of good reasons why.

First of all, they’re compact: they
ocecupy a tenth the space of a long-wire
system of comparable gain, and are
therefore ideal for apartment house or
other installations using the smallest
possible space.

Another thing, they can be pointed in
any great circle dwrection with ease,
and coneentrated on any given station

ADIRECTION
OF FIRE
==y =_=
LS
SPRONG 10N~ 4/ DRECTOR 41X
77
:_?F:
/| *DRIVEN ELEMENT
SPACING IS\ // TR
- )
“REFLECTOR _
52\
| MAST
rs

Fig. 1—3-element array. showing dimensions
and spacings for |5 percent more bandwidth.

within a few moments’ notice, a feat
impractical if not impossible with long-
wire arrays. Their gain in delivered
microvolts-per-dollar jis extraordinary
in comparison with expensive increases
in transmitting apparatus,

From a techniecal as well as a practi-
cal standpoint there is one serious short-
coming to the ordinary multi-element
close-spaced array: its gain and com-
pactness depend upon close spacing be-
tween antenna elements, which in turn
exacts a heavy pencaity in the form of
frequency response, Erect a three-cle-
ment beam for amateur operation on
28,500 kes, let’s say. Properly adjusted,
it performs excellently at that frequen-
cy. But deviate from that frequency
very much and gain rapidly falls off,
radiation patterns shift, impedances be-
come mismatched, and severe losses ap-
pear in the line.

This same effect applies to high-gain
antennas for long distance short-wave
reception alone. Let’s say you’ve erected
a rotary for extreme broadeast DX on
or about 15,000 kes. You find that
Saigon comes in very well on 15,126
kes, but experience shows great difficulty
with All-India Radio on 15,450 kes. The
reason: your antenna gain has fallen
way off at that frequency, with India’s
signals far down in statie and tube noise.
You may well attribute sueh poor recep-
tion to “‘conditions,” but it’s likely to

RADIO-CRAFT JULY,
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Transmnissions

be your array which, performing excel-
lently on the frequency you designed it
for, simply won't work well off that
frequency.

Now, there are two interesting tech-
nical features in a three-element close-
spaced heam. Your director element,
placed in front of the driven element
(to which feeders connect) leads the
signals forward when transmitting.
Your reflector acts in concert to screen
signals from travelling to the rear, and
reinforces the forward radiation. The
relationship is complex, but that’s about
it in simple terms.

To act as a director your first element
must present capacitive reactance to
the eenter driven element, and thus be
electrically shorter. The reflector must
present inductive reactance, and thus be
electrically longer. As you shift fre-
quency, your rod and element length
naturally doesn’t and can’t change.
Shift your frequency far enough and
the electrical relationship between ele-
ments so radically changes that the an-
tenna is no longer a beam but merely a
collection of pipe.

If you could take a week. or so off to
concentrate on the higher math involved
in the problem you’d find five or so in-
terlocking variables which, with further
analysis on the subject, would lead you
to the fact that if certain carefully de-
rived lengths were found and used,
these variables would shift in equally
opposing directions over a far greater
number of frequencies. You’d thus find
your useful frequency range would be
broadened several times. Putting into
practice these figures not only allows
you to have a high-
gain array on a
center operating
frequency, but one
whieh will provide
high gain over a
good segment of
the dial.

Measurements
show that the aver-
age three-element
close-spaced ama-
teur array has an
effective frequency
response of ahout
2 percent of the
frequency for
which it's designed
untii a 2 to 1 .
standing wave ra- ] :
tio appears on the :
line. materially re-
ducing its per-
formance. This
improved  broad-
band array, how-
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8y H. B. CHURCHILL

Majer Harold B. Churchill. after
vagabonding around Europe for n
few years, attended Princeton
University. In 1930 hecame a floor
member of the New York Stock
Exchange for his own gecurities
firm. In 1935 became active in oil
well drilling and geobhysical re-
search, two years later hecoming
one of the editors of Time Maga-
zine. Subsequently a contributer to

Colliers’, the Reader’s Digest and
other publications, was attached 1o
the Signal Corps Laboratories and
the Signal Corps Publications
Agency during the war, where he
wrote and was in charge of the
cditing of technical manuals cov-
ering radio equipment. Main hob-
by is amateur radio operation,
having held the calls YAQA, 1BJZ,
2AYPI, 2AI0, 32J, WI1ZC, and his
presegt call, W27C.

ever, has a measured frequency response
of 15 percent before a similar standing
wave ratio appears. It provides a meas-
ured gain of 5.6 db over a comparison
dipole at the same height above ground
(in most measurements 3 wavelengths).
Measured front-to-back ratic is 16 db,
horizontal pattern covering 35° each
{Continued on page 727)
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Courtesy U. S S:gmd Co‘rps. Fort Mmrmtmth

Spacing and dimensioning can make arrays like this more versatile.
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BY E. A. WITTEN

RADIO IN THE ATOM TESTS

Eleetronic Specialists Will Learn Much at Bikini Atoll

far as the number of people,

amount of equipment and total ex-
pense are concerned will be the atomic
energy tests this summer. For the gi-
gantic task of measuring and determin-
ing the amount of damage an atomic
bomb can do, Joint Army-Navy Task
Force One will send three elaborately
equipped laboratory ships to Bikini
Atoll (Fig. 1). These ships will carry

ROBABLY the most elaborate
scientific tests ever carried out as

160"

The technical staff will consist of
over 1000 technicians. These men will
be divided up into nine specialist groups
or divisions: bomb operation; blast
pressure and shock; wave motion and
oceanography;clectromagnetic propaga-
tion and electronics; radiological safety;
radiometry; radiation; remote measure-
ments; and technical photography.

In the field of wave motion, super-
sonic echo sounders will measure the
vertical motion of both the target ships
and the buoys at a
distance from the
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BIKINI

- explesion, while
pressure recorders
on the bottom will
record water depth
versus time by
measurement of
hydraulic pressure.
In addition, seismo-
graphs will be set
up on the islands
around the atoll to
observe the propa-
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gation of shock
waves through the
earth and thus ob-
tain information
on the geological
structure of the
atoll.

The electromag-
netic propagation
and electronics di-
vision will make
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Fig. L—Bikini was selected for its remoteness from land areas.

many of the nation’s top-ranking scien~
tists with all equipment and instru-
ments necessary: for conducting the
tests. One ship will be devoted entirely
to electronics and will carry such equip-
ment as radar units of the most ad-
vanced design, Geiger counters, radi-
ology equipment, long-range television
apparatus, seismographs; all in addi-
tion to the standard radio transmitting
and receiving apparatus.

. T

i

studies of the ef-
fect of the atomic
bomb explosion on
the propagation of electromagnetic
waves. These tests are planned to show
the influence of the intense local ioniza-
tion resulting from the detonation on
both sky and ground wave transmission.
Other experiments will show the radar
reflective properties of the bomb cloud
and the intensity of the atmospheric
electrical disturbances developed by the
explosion.

Standard Navy, Signal Corps, and

= | LIC PRy R IR 1 i

Photo A—The Kadydid, radic-controlled drone. Length, 11 f.; span, 12 ft.: speed, 200 m.p.h.
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Air Force radar equipment as well as
special devices constructed for the tests
will be used to measure electromagnetic
propagation. The area to be tested, the
distance covered by the blast, and a time
base are shown on the diagrammatical
chart in Fig. 2.

Army Air Force “drones” will carry
CGeiger counter warning circuits and
special transmitters to determine the
effect of the bomb explosion in the 5-to-
9-megacycle region. It is not known at
present what effect the bomb cloud will
have in radio or radar interference or
reflection.

The radiological safety section is
charged with protection of personnel
from radiological hazards after the
blast. This includes .responsibility for
measurement of radiological phenomena
in the areas to be entered by various
personnel and for tracking the move-
ment -of radioactive air and water
masses caused by the explosion. The
primary safety device is the Geiger
counter which indicates radioactivity by
a clicking sound, a cathode-ray tube or
the movement of a hand on a dial. Addi-
tional safety devices are ionization
chambers, specially sensitized films, and
chemical capsules which indicate total
radicactivity from the measurement of
induced radioactivity.

Radiometry is the subject of study
of another staff section. Radiometry is
defined for the purposes of the atom
bomb tests, as a measurement of light
in the visible spectrum and adjacent
wave bands (ultra-violet and infra-
red). This is distinguished from the
staff section which is concerned with

(Continued on page T16)

PROBABLE POSITION OF RISING CLOUD AT
INTERVALS AFTER EXPLOSION
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Fig. 2—How the blast is expected to develop.
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TELEVISION FOR TODAY

Part IHI—Scanning Tubes and Methods

E HAD a general, overall
view of a television system
in the previous article. Now
let us concentrate on the ac-
tion within a television camera. Then
we will go to the receiver and examine
each section in detail. The camera is
chosen first because unless we under-
stand its operation, much of what is
done at the receiver is meaningless.
An Iconoscope camera tube is shown
in Fig 1. The scene is focused by an
optical lens system onto a mosaic plate
within the tube.

MICA
MOSAIC

SECOND
ANODE
/

CONDUCTIVE

COATING
7 | .
7 1 3
1200V
Sy ——t
Fig |—Cross-section of lconoscope. Second

anode is a ring round the inside of the tube.

The plate consists of a thin sheet of
miea (an insulator) upon the front of
which has been deposited a single layer
of microscopic globules of a sensitized
caesium-silver compound. In the process
of construction each globule tends to
dissociate itself from all the other
globules, much as water acts when
poured over an oily surface. Electrical-
ly, then, any change that affects one
globule will not affect any of its neigh-
bors.

Each caesium-silver globule reacts to
any incident light, causing emission of
electrons. Thus, the televised scene, in
being converted to electrical charges,
is automatically broken down into a
series of minute elements, much like
the grains of a photographic strip of
film. This is the first step in the process
of converting the light rays into equiva-
lent electrical currents. At each point,
the electrons emitted from a globule
will be directly dependent upon the in-
tensity of light. Since each globule is
electrically independent from all the
others, all variations in light intensity
at different points in the scene will be
in like measure changed to electrical
charges:

The electric charge on each globule
is utilized through a scanning electron
beam and a conductive coating located

RADIO-CRAFT for JULY,

on-the reverse side of the mica mosaic
plate. The electron beam, generated in
the neck of the Iconoscope, is forced by
deflection coils to sweep across the mo-
saic plate in a series of lines as indicated
in Fig. 2. As the beam passes over each
globule it replaces the electrons lost
due to the light rays. Since each globule
tends to form a charged condenser
(with the second plate the conducting
surface on the other side of the miea),
replacement of the lost electrons acts
to discharge this condensér combination,
with the formation of a pulse of cur-
rent through the load resistor R shown
in Fig. 1. Hence as the beam sweeps
along, it sends fluctuating pulses of
currents through R, each pulse varying
proportionately as the original light
from the scene. We have thus completed
the transformation of light into equiva-
lent electrical video currents. These
currents are amplified and used to mod-
ulate a fixed carrier to form the trans-
mitted signal to be picked up by the re-
ceiver. y

ELECTRON BEAM SCANNING

The image formed on the mosaic can
be analyzed by several methods. We can
break the image down into a series of
horizontal lines, as shown in Fig. 3-a,
a series of vertical lines, as shown in
Fig. 3-b, or by means of an ever-widen-
ing spiral, as in Fig. 3-c. Of these
three methods (and there are many
more), horizontal scanning has been
adopted as standard. In this method,
the scanning beam starts at the upper
left-hand corner and progresses to the
right until the edge of the mosaic is
reached. From this point the beam must
be quickly brought back to the left-hand
side and the left-to-right scanning
sweep begun again. The retrace motion
must be as quick as possible, for during
this time the beam is completely blanked
out and no information appears on the
screen. The sequence of left-to-right

EXTERNAL OFTICAL SYSTEM

By MILTON S. KIVER

Photo A—A Farnsworth image dissector tube.

sweep of the beam, when information
is being traced out on the screen, plus
rapid retrace while the beam is getting
in position for the next line, is repeated
over and over until the bottom of the
image is reached. From here the beam
is brought back to the top of the image,
and the entire sequence repeated. Fig.
2 indicates the method pictorially.
The above description explains the

IMAGE™ )
|
|
b
|
|

|
|
|
1
A
|

— =

HORIZONTAL- BOTTOM
SCANNING LINE CETRCE

Fig. 2—Electron beam path, simple scanning.

method in use today. For ease in oper-
ation and to present a smoother image
at the receiver, two modifications have

(Continued on page 712)
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By ROBERT F. SCOTT, W4¥sI

INSIDE THE HANDIE-TALKIE

War’s Smallest Two-Way Radiophone

HE Handie-Talkie is perhaps the
most widely known and well liked
radio set developed during the
war. Its efficiency at short ranges
and its compactness created a demand
for this set in practically all branches
of the service, Called by the Signal
Corps “Radio Set SCR-536", the Handie-
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This chassis view shows the main components,
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Talkie is built into a metal case 3% x
b63% x 1534 inches long. This space con-
tains a receiver-transmitter complete
with batteries, microphone and ear-
phone. Compactly built and weighing
but 5% pounds, it permits the operator
to use it like a French type telephone,

The SCR-536 is designed for two-way
voice communication over distances up
to one mile. The effective range is often
decreased by terrain features like hills,
steel buildings, heavily wooded areas
and power lines located between the
two stations. On the other hand, the
range may be ipereased by locating the
transmitter on the top of a tall building
or a hill where the signal will have an
unobstructed path to the receiver. Fool-
proof net operation is made possible by
using crystal control in the receiver and
transmitter circuits. This feature per-
mits instant operation by untrained op-
erators who would not be able to make
frequency adjustments on other types
of sets. These sets may be tuned to
practically any predetermined frequen-
cy between 3500 and 6000 kc by the
selection of proper coil and crystal
¢éombinations. Frequency changing in
these sets is done by men who have
been trained to do this work.

Operation is further simplified by
the omission of several conventional
controls. The only ones on the set are
the “on-off” switech and a fingertip op-
erated “push-to-talk” button. The “on-
off” switeh is mounted inside the set and
is operated by the telescoping antenna.
When the antenna is fully extended, the
switch is thrown on and when retracted,
is automatically
turned off.

By careful selec-
tion of operating
frequencies, these
sets may be used in
nets with such oth-

Antenna switch detail. =

er sets as the SCR-246 and SCR-193
which employ variable frequency con-
trol and may be tuned to the frequency
of the SCR-536.

HOW IT OPERATES

The receiver portion of the set uses
a conventional superheterodyne ecircuit
with a 354 r.f. amplifier, a 1R5 oscil-
lator-mixer, 1T4 i.f. amplifier, 1S5
second detector, first a.f. amplifier and
a.v.c. A 384 audio amplifier supplies ap-
proximately 0.18 watt to a small dy-
namic earphone.

The grid circuit of the r.f. amplifier
is tuned by a series combination of_

(Continued on page T03)

Left—Coils and crystals for changing Handie-Talkie frequencies,
Below—Bottom view of set.

Important features are: identified.

PHONE aND  BATTERY
MIKE PLUGS  SPASER
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Fig. |—Handie-Talkie switched to the “receive’ position. Letters refer fo switches shown in schematic form in the drawing below. Note that

only one side of the two 354 filaments are heated when the set is used as a receiver. Tuning is controlled by the oscillator crystal.
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Fig. 2—Schematic of the war's most famous piece of communications equipment. Made by Galvin Motorola for the Signal Corps, it was used

"in the air, on land and on the sea.” Each set employs two crystals ground to frequencies 455 ke apart. The [R5 acts as a Pierce oscillator in

both transmitting and receiving circuits. The 14-section changeover switch is lettered to agree with the other two figures. Early Handie-Talkies
had crystal earphones, but later ones used the inductor 4ype illustrated in these diagrams.
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All photos and diagrams courtesy the Signal Corps and Galvin Mfg. Co.

Fig. 3—As & transmitter, the Handie-Talkie is a four-tube set. The IRS functions as master oscillator in & Pierce circuit, driving one of the 354's
as r.f. power output tybe. The 1S5 and the other 354 are speech amplifier and medulater, Heising system being used.
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THE TRANSIGENERATOR

Signal Generator Employs New Ciresit

the electronic technician’s most

useful piece of test equipment.
In addition to its familiar function as a
signal source for purposes of alignment,
it may be used for signal substitution
and in conjunction with other instru-
ments for many types of measurements.

A well designed signal generator is an
investment for the professional service
technician, but is a costly item to the
experimenter or beginner who has but
occasional use for the instrument. He
would often prefer to build his own if a
reasonably efficient unit could be turned
out, Unfortunately, to be at all usable,
the signal generator must be a highly
stable, precision device. The complex de-
sign factors make it difficult to get
these desirable characteristics In a
home-built model.

EXT to a good multimeter, the
| signal generator is probably

TRANSITRON SIMPLICITY

It is possible, however, for even the
careful beginner to construet an efficient
signal generator -of the utmost sim-
plicity. It is only necessary to make use
of an oscillator circuit which has been
repeatedly neglected by the practical

[

Rear view of the transitron signal generator.

man since its inception. That oscillator
is the T'ransitron.

The basic circuit is shown in Fig. 1.
Operation depends upon the fact that
any slight change in screen voltage is
transmitted in like polarity to the sup-
pressor grid. An increase in suppressor
voltage reduces the screen current and
vice versa. Thus a negative resistance
effect is observed at terminals x-y. A
resonant impedance—such as an L-C
tank circuit—connected between x-y will
cause the circuit to oscillate at the nat-
ural resonant frequency of L and C.
The article, “Transitron Oscillators,” in
the April, 1945, issue of Rap10-CRAFT,
gives an excellent account of the theory
and operation of this cireuit.

The advantages of the Transitron
are:

1—Extreme simplicity.
2—Unusual stability easily obtained.

686

3—Good wave
form the rule rath-
er than the excep-
tion.

4-——Two-terminal
coil usable (i.e. no
critical coil tap-
ping).

THE TRANSIGENERATOR

The above advantages have been com-
bined in the instrument whose circuit is
shown in Fig. 2. Two tubes (plus recti-
fier) are employed—the r.f. and the af.
oscillators. For modulated r.f. output,
the a.f. oscillator grid-modulates the
r.f. circuit which then also functions as
a mixer. Circuit voltages and electrode
currents are given in Fig. 2. Pictorial
views are shown in the photos.

THE R.F. OSCILLATOR

The r.f. unit employs the type 6SK7
remote cut-off pentode. The tuned circuit
is placed in the suppressor rather than
the- screen circuit to permit grounding
of the tuning capacitor rotor (it could
have been placed in the plate or cathode
circuit with e change in operation).
Note that this stage operates with a
plate potential of only 9 volts, while the
screen potential is 50 volts to ground.
Considerable deviation is allowable, but
it is suggested that the constructor use
the voltages shown. The r.f. output at-
tenuator consists simply of a variable
suppressor-bias resistance R1 in the
cathode ¢ircuit. The 400-chm fixed cath-
ode resistor sets the operating point and
precludes waveform distortion.

The tuning capacitor C is of the dual-
gang variety; the capacity of each sec-
tion ranges from 30-350upf. Switch S1
chooses tuning inductance L1, L2 or L2
plus L3 and hence selects the frequency
range. The ranges are approximately:

By ROBERT E. ALTOMARE

Photo A—The Transigensrator as seen from the front.

Band A—160 to 660 kc; Band B—550
to 2000 kc; Band C—2 to 8 me. Addi-
tional ranges may be added.

To obtain the ranges given, a one mil-
lihenry r.f. choke is used for L1. L2 and
1.3 are wourid ou the same %-inch coil
form to save space. L2 has an induct-
ance of 25uh and coensists of 17 turns of
No 30 enamel wire.
Winding length is
3/16 inches. Induc-
tance L3 is 120 ph
and it is wound
with 120 turns of
No. 30 enamel
wire. The winding
length is 1 5/16
inches. A permeability-tuned manu-
factured coil could be substituted for
L.2-1.3 and then adjusted to give the
range desired. It was considered more
expedient to wind coil L2-L3, this being
a simple matter.

The 8-mc upper frequency limit was
considered adequate for most purposes;
and the second harmonics ef band C
have been used to extend the range to
16 me. Use of the third and higher har-
wmonics is not feasible because of the
Transigenerator’s relative purity of
wave form.

The r.f. output is taken directly from
the suppressor grid through the 25-ppf
isolating ecapacitor. This capacitor not
only blocks d.c. but also prevents de-

(Continued on page 715)
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Fig. 2—Schematic of the Transigenerator. Single coils are used in r.f. and af. circuits.
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By I QUEEN, W20UX

Coavxial-Cavity Transmitter for the Ultra-Highs

ICROWAVES demand designs

which are not practical at
M lower frequencies. For ex-

ample, above 400 mnic, the
coaxial oscillator with its relatively
large conducting surface d4s one of the
most practical circuits. Tubes used at
these frequencies also show novel de-
sign. These tubes are generally tri-
odes. At the very high frequencies, one
type of construction uses two leads
to both the control grid and the anode.
The RCA 6F4 acorn is such a
tube. Some advantages of these uncon-
ventional designs are:

The coaxial oscillator eliminates un-
desirable radiation from the coil or open
lines. Such radiation results (unless the
complete circuit is shielded) in lower
Q, less power output and greater in-
stability. Unfortunately, some coaxial
circuits are difficult to construct and the
frequency cannot be changed as readily

as in other types.

Pibiailuy TS The double lead
tubes reduce in-
ternal lead induec-
tance and element
capacitance. As a
result it is possi-
ble to obtain more
external indue-

P R tance in the tank
e . FF! :‘? coil or the lines,

= . Amateurs who
have experiment-

EQUIVALENT CIRCUIT g g
. ed with ordinary
Fig. | — Actual and (high C) tubes
equivalent circuits of e e o

6F4 double-lead tube.
some cases there

is almost no inductance outside the tube
which can be used to couple to the an-
tenna. The actual and equivalent cir-
cuits using a double-ended tube are
shown in Fig. 1.

The coaxial oscillator using a type
RCA 6F4 described here is not difficult
to construct and gives more output than
the transceiver described in the May

i

5t
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Photo A—Exploded view of resonant cavity. Numbered parts are referred to in the text.
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issue. The 6F4 is designed to oscillate
as high as 1200 mic with 150 volts on
the plate. The principle of the oscillator
is easy to understand. There are two
hollow cylinders, one of small diameter
and the other large. The first slides
within the second to vary the effective
line length and therefore the fre-
quency. One end of the oscillator is
shorted. The open ends of the two
cylinders connect to the tube elements.

Not only is direct radiation (from the
coaxial) eliminat-
ed, but the rela-
tively large sur-
face area greatly
reduces circuit re-
sistance. For fur-
ther reduction, the
metal parts of this
oscillator were sil-
ver-plated. Anoth-
er important fea-
ture is that r.f.
travels only along
the inner surface
of the larger cylin-
der, leaving the
outside at ground
potential when
suitably by-passed.
No r.{. choke is re-
quired in the plate
circuit.

THE COAXIAL UNIT
The essential

parts of the oscilla-

torare (see photo) :

1—Tube and socket

2—Circular piece of polystyrene

3—Brass ring

4—Inner ecylinder

5—OQuter eylinder

6—Dletal short-circuit between eylinders
1—The 6F4 tube is shown in its

socket in Photo B. The 7-pin socket is

a type XLA (National Co.}) made of

low-loss R-39 and is small enough to

&
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Complete transmitier,

fit entirely within the outer cylinder.
The cireuit components are mounted on
the socket as shown. The grid condenser
and grid resistor are side by side. One
end of each is soldered directly to the
grid terminal. The other end of the
resistor connects to a filament terminal,
while the other end of the condenser is
held by a screw which passes through
the socket. The second set of grid and
plate leads are connected together
through a 50 uuf condenser with about

IR~ B o L

Speaker is a.f. oscillator coil and monitor.

l-inch leads. This, together with inter-
nal leads, resonates at the frequencies
used, and is equivalent to the other
set of lines (Fig. 1). The cathode is
connected to one filament terminal. The
two filament leads are made of about 7
inches of Amphenol twin-lead 300-ohm
cable. This is a half-wave length section
and therefore removes the necessity for
r.f. chokes which are more difficult to
handle. This section must be terminated
with a by-pass condenser.

2—This is made of quarter-inch poly-
styrene approximately 1 13/16-inch in
diameter. The socket is mounted on it
with machine screws. The poly must be
tapped for these screws. In tapping, ex-
ercise caution as the particles accumu-
late and harden due to the generated
heat. If the tap is forced, it may break.
It is better to work a little at a time
and clean the tap before proceeding
further. A half-inch hole is drilled
through the center of the polystyrene
dise.

3—This ring is 1%-inch in diameter
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and 5/16-inch high. Screws hold it in
position around 2, the latter being
tapped. The function of this piece is to
slide within the outer cylinder and
form the terminal for connection to the
plate. Parts 3, 4 and 5 are made of
silverplated 1/16-inch brass.

4—This is the inner cylinder. It is
812 inches long and has a diameter of
1% inch. One of the ends (left-hand end
in the photo) fits into the hole through
the polystyrene. A hole is drilled
through this cylinder just below where
it fits into the polystyrene. Through
this hole is passed a piece of No. 18
wire, the ends of which are bent to
form small loops. Two of the screws
which hold the socket to the polystyrene
also pass through these loops and are

Fig. 2—Osciflator schematic. The 8-plus lead
connects to the plate of the tone oscillator.

tightened in place by nuts. Parts 1, 2, 3,
and 4 are thus held together as one
unit, and make a sliding assembly. It
was mentioned in 1 that one end of
the grid condenser is held by a screw
through the socket. Since this screw

R i '

- e I
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Photo B [above) and the accompanying photograph show construction
details of the coaxial cavity oscillator section and 6F4 mounting.

contacts the No. 18 wire, it also makes
contact with the inner cylinder. The
wire should be soldered to the cylinder
where it enters on both sides.

5—This is the outer cylinder, which
also shields the entire unit. It is 3%
inches long and has an outer diameter
of 2 inches. This part, like the two
others, is made of 1/16-inch brass and
silver-plated. Two slots (as shown on
the photo) are filed at one end. These
are guides for the two secrews which
extend from the brass ring 3. These
screws (which pass through the poly)
can be tightened down

against the outer cylin- %F?
der after the correct
position of the sliding 3 5
assembly has been de-
termined.
6—This is the short- e
circuiting part, made Fig. 3.
of brass 17%-inch in diameter and

5/16-inch thick. A ls-inch hole is
drilled through its center to accommo-
date the inner cylinder. To provide a
good electrieal connection the hole
should be drilled carefully, and through
the exact center. The large contact sur-
face, silver-plated, reduces resistance
to a minimum. This part is attached to
the outer cylinder by serews which pass
into tapped holes. One of these serews
is long enough to pass completely
through and exert pressure on the inner
cylinder. Thus, when the proper position
of the latter is found, it may be tight-

i Se— -—

e e

Bottom view, showing filament-line shorting condenser behind switch on left end-piece.
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ened into place and a good connection
assured. Schematic is shown in Fig. 2.

FREQUENCY, COUPLING, ANTENNA

With the dimensions given above, the
oscillator will operate from about 400
me to over 600 me. This covers not only
the present and prospective amateur
bands (420~450) but the Citizens’” Band
which will probably open in the near
future (460-470 mc).

Most important constants for the
6F4 tube are:

Filament power ...... 6.3 volts, 225 ma
Plate voltage ......... 160 max. volts
Plate current ............ 20 max. ma
Grid current .............. 8 max. ma
Plate dissipation ....... 2 max. watts
Grid voltage ........... 50 max. volts

Its socket connections are shown in
Fig. 8. It is intended for frequencies as
high as 1200 me in
suitable circuits,
and has a closely
spaced electrode
structure. At mod-
erate frequencies it
is capable of 1.8
watts output, with
-2 watts of driving A
power. L1 JJI/\

Frequency osecil-
lation may be IR ,HARPIN
checked by Lecher [ )
wires as explained D LEADS
in previous issues \ —>
of RADIO-CRAFT.

The no-load plate
Fig. 4—Two methods.
of antenna coupling.

{NNER CYLINDER
Y

QUTER
% £ CYUNDER

LEADS .

current may vary
somewhat, depend-
ing upon the indi-
vidual construction
and ¢component val-
ues, but should
be 8 ma or less. With a load it should
rise to about 16 ma or more. The plate
will get red-hot if the maximum of 20
ma is greatly exceeded. With this set-
up no appreciable drop in efficiency
could be detected over the entire range
of frequencies covered.

There are two possible means for
coupling to an antenna with this oscil-
lator. These are illustrated in Fig. 4.
One uses 8 U-shaped piece of copper
which can be rotated over a limited
angle with the small knob and poly-
styrene rod at the top of the oscillator.
When its sides are closest to the two
cylinders, the -¢oupling is maximum.
Twin-lead or coaxial cable may be

(Continued on page 705)
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By ARTHUR HOWARD & MORRIS. EDDY

MATHEMATICS-RADIO TOOL

Part II—Shunts and Multipliers; Matching Loudspealkers

useful in servicing electronic ap-

paratus as well as in designing it.

For example, a technician, servie-
ing a television receiver using a 12-inch
cathode-ray tube, finds the intensity of
the image too low. IHe suspects a short
circuit in the high-voltage supply. If
the tube used is a 12AP4 at 7,000 volts
on the second anode, with a bleeder net-
work current of 2 ma, what resistance
value across the bleeder network should
he expect to find? (Fig. 1).

KNOWLEDGE of mathematics is

7000 V. ON ANODE NO.2
+

Ir._ —
— AAAAA

i Vv ey 1

¥
HY.-7000V, _
BLEEDER NETWORK-R=?

Fig. 1—A safe way to check high voltages.

The problem is readily solved with
mathematics and Ohm’s law.

R E/I where R resistance
ohms, E = the voltage in volts and I =
current in amperes.

Substituting—
E 7,000

R—=—= = 3,500,000 chms
1 .002

= 3.5 megohms

Hence, the value of the bleeder net-
work resistance should be 3.5 megohms:.
Any large deviation from this figure
progably denotes a short-circuit in the
bleeder network.

Armed with the versatile 0-1 milliam-
meter, the radio worker can extend its
range by using suitable shunts and re-
sistors. To solve for their values, only
paper, pencil and easy mathematics are
needed.

A technician desires to increase the
current and voltage ranges of his 0-1
milliammeter to 50 ma and 150 volts,
respectively. The internal resistance of
the meter is 27 ohms. What will the re-
sistance values of the shunt and multi-
plier resistors be?

Firstly, we solve for the shunt resis-
tor. (Fig. 2, left):

Rn
R —
n-1
where R: — the resistance of the shunt,
Ruw — the internal resistance of meter
RADIO-CRAFT for JULY,

and n = scale multiplication factor.
Substituting—
R 27
n-1 50-1
Now, to solve for the series multiplier
resistor (Fig. 2, right), we use the fol-
lowing formula—
1,000X E

R 0.552 ohm

I

where R — value of the multiplier re-
sistance, E the desired full-scale
voltage and I — the normal current ca-
pacity of meter in milliamperes.

(Note: For practical purposes the in-
ternal resistance of an 0-1 milliammeter
may be disregarded when caleulating
the multiplier resistor, unless the scale
be exceptionally low or the meter re-
sistance large.)

Substituting—

1,000 XXE 1,000 x 150

R

I 1

150,000 ohmnts
Thus, -if we insert a shunt resistor of
0.552 ohms, the new full-scale current
range will be 50 ma. Likewise, with the
introduction of a 150,000 ochms series
multiplier, the full-scale voltage be-
comes 150. With a suitable choice of

11:

RX=7
N=50

E=150v
Fig. 2—Meter shunt, left; multiplier, right.

shunts and multipliers, we can build a
multi-range volt-milliammeter with any
desired number of ranges.

SPEAKER COMBINATIONS

At times, it is desirable to operate
two or more loudspeakers from the
same output transformer. The question
arises: For proper matching, (imped-
ance of output transformers equal to
combined impedance of speakers), what
should the impedance of each loudspeak-
er be?

Assume that the radio worker knows
that the output transformer secondary
impedance is 8 ohms, and delivers 20
watts of power (maximum). He wishes
to connect two speakers in parallel.

{Fig. 3). The {following expression
solves our problem:
R- an-

Where R. = impedance of each speaker
to be connected, n = number of speak-
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ers to be connected, R, impedance of
output transformer secondary.
Substituting—
R. = nRi = 2 X 8 = 16 ohms

Therefore, to secure proper matching,
each speaker is to have an impedance
of 16 ohms. Since the output power of
the transformer is 20 watts, the speak-
ers should be rated at 10 watts apiece.

Where the speakers are of different
impedances, the problem is more diffi-
cult, but equally solvable with the prop-
er mathematics. RADIO-CRAFT covered
the subject in an article ‘“Matching
Loudspeakers” December, 1944.

Mathematics can be considered as a
tool or instrument in radio work, com-
parable to the ohmmeter and tube-
tester in usefulness. It has two advan-
tages over the serviceman’s other. instru-
ments; it is less costly and not as bulky.

It should be noted that arithmetic
was the only mathematics required for
these problems. With algebra, trigo-
nometry, and calculus at our command,
our problem-solving abilities are in-
creased many times. With this in mind,
the following bibliography is given.
Cook, Nelson M., Mathematics

Electricians and Radiomen.

York: McGraw-Hill, 1942.

The book covers arithmetic, algebra,
slide-rule, trigonometry, logarithms,
a.c. circuits, vectors, ete. The exposi-
tion is very clear and the book has an-
swers to problems. Highly recommended
for beginners.

for
New

Hogben, Lancelot, Mathematics for
the Million. New York: W. W. Norton
& Co., 1937.

Mr. Hogben takes you through from
mathematics of prehistory to calculus

v
é" Ri=8a

OUTPUT TRANS. 20, RS=? RS=?
Fig. 3—Simple loudspeaker matching problem.

and statistics, agajnst their social and

cultural backgrounds. A “must” for the

reader.

Jordan, Edward C. et al, Fundamentals
of Radio. New York: Prentice Hall,
1942.

Chapter I contains a concise review of
math, including logs and slide-rule.
Stranger, Ralph, Mathematics of Wire-

less. New York: Chemical Publishing

Co., 1940.

The author gives the reader a “nib-
ble” of algebra, trig, calculus, etc. Ex-
planations are very lucid and concise.
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8y FRED SHUNAMAN

NOMOGRAPH CONSTRUCTION

Part II—Charts with Complicating Factors or Constanis

ic charts and ordinary graphs is

that instead of having a fixed curve

on paper cross-ruled in the quan-
tities which enter a problem, any such
curve can be selected by gimply laying
a ruler across the two lines which repre-
sent these quantities. This is why a
nomogram, is “equal to an infinite num-
ber of charts.” QObviously it is more use-
ful than a fixed-curve graph in any
problem in which it can be employed.

The simpler types of nomograms have
already been dealt with, and the reader
told how he can construct his own charts
to cover any such problems. Somewhat
more difficult constructions are often
necessary, or may be found to give a
better construction than the -simple
methods given in Part I.

In many nomograms, the figures
which appear in the finished job are not
the actual quantities being measured.
This is to some extent true even in the
multiplication chart, the simplest of
nomograms. The two outside scales are
evenly divided in logarithmic lengthsy
but we ignore them, and merely put
dowy; the numibers for which they stand.

We may wish, for example, to con-
struct a nomogram showing the resist-
ance of various kinds and sizes of wire.
The formula is

R = klI/C.M.

k being the specific resistivity of the
wire (varying for different metals), 1
the length in feet, and C.M. the area in
circular mils. In this case, we calculate
in circular mils but put down wire sizes
in our finished chart. The specific re-
sistivity and C.M. of all common metals
and wire sizes are obtainable from tables
available in many handbooks. It is neces-
sary to construct a chart which will
show the resistance for various areas,
lengths and metals.

Our equation can be simplified by let-
ting 1 (length) = 1. The chart will
then read resistance per foot, and the
equation will be

R =Lk/C.M.

This can be expressed in the form C.M.
X R = k. C.M. and R. can then be the
outside scales of a nomwgram and k the
center one. Laying out one of the out-
side lines with the C.M. areas of wire
from size 30 to 40 (a 10 to 1 ratio) and
the other in resistance values from 0.1
to 1.0 ohms per foot, the center line is
calibrated with the help of a table of
specific resistivity. Beginning with the
lowest, silver (9.56) and copper (10.35)
we go on to steel, approximately 100
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THE difference between nomograph-

(varying with the type of steel). The
resuit appears in Fig. 5.

This chart is hardly satisfactory.
Only half the middle scale is used. The
range of wire sizes is very small. We
cannot measure anything larger than
No. 30. Important metals with high spe-
cific resistivity, such as nichrome and
constantin, do not appear. Obviously it
would be better to put the k scale out-
side, where it would cover twice its
present length, and use the center scale
for resistance in ohms. This can be done
by changing our equation to R — k x
1/C.M. (A reciprocal scale like 1/C.M.
can be made on a nomogram by simply
turning the scale upside down) Now k
and 1/C,M. can be the outside scales
and R the middle one.

Since the resistivity of silver is
slightly less than 10 and that of cen-
stantin near 300, our outside scales
should have two cycles. This makes it
possible for the C.M. scale to cover all
wire sizes from 20 to 40 (most of the
sizes commonly used in radio). The cen-

AWG CM. METAL (BT )
301003 TSTEEL 1
31
" 4T
3147970 LIRON (ANNEALED? 8
NICKEL ;
PLATINM 1
»down
L2me s
MOLYBOENUM
TUNGSTEN
13+5%01) 51
r ALUMINUM
4 4
X -'rliﬁ Lood
LcoepEr
st Lsivea 3
|
36 42500 +
!
|
341983 24
B8
1.
RESISTANCE
39-1»- 1241 OF WIRE
]
wigss ! ks

Fig 5—Crude chart showing wire resistance.

ter scale will again have a range of four
cycles.

It is convenient to run down a column
of wire sizes, so the C.M. seale is left
as it is and the other two reversed.

Resistivity of silver is very slightly
less than 10. Therefore the k scale can
run from 10 to 1,000. Top of the center
scale (Nomogrami C) marks the re-
sistance of a wire 1,000 C.M. in diameter
and having a specifie resistivity of 10.

This resistance is .01 ohm. The base
shows the resistance of a hypothetical
wire with a resistivity of 1,000 and area
of 10 circular mils. This is 100 ohms.
Graduating this center scale in four
cycles, from .01 to 100 ohms, the C.M.
scale from 10 to 1,000, and spotting the
k scale with the resistivity of the vari-
ous metals in which we are interested,
from silver at 9.56 (it is necessary to
extend the scale slightly for this) to con-
stantin at 296, we have a chart which
will cover most of the sizes and ma-
terials used in radio work.

Numbers representing the wire sizes
are now inserted on the C.M. scale and
the circular mil figures (which are of
no interest) are erased. Thus our nomo-
gram, which started out with three sets
of figures, ends up with only one, the
other two scales being calibrated in
wire sizes and names of metals.

If it is desired to extend the range
to cover larger sizes of wire, the C.M.
scale may be made into a double one.
Readings may then be made from Nos.
1 to 40 (A.W.G. or B & S gage). If the
figures on the R scale are read in ohms
per hundred feet instead of ohms per
foot, no change need be made in it. The
completed graph is Nomogram C shown
on page 700.

Still another type of nomogram is
one in which one or more of the factors
is multiplied by a constant, such as
A x 4B — C. Since multiplication on a
logarithmic scale is simple addition, wé
Jjust start the B scale at 4. If the proh-
lem were A x B = 4C, the center scale
would start at 4.

One of the best examples of this type
of nomogram shows the inductance and
capacitance required to tune to a given
frequency. The formula is the well-
known

1

=y
6.28 V LC
The units are farads, henrys and cycles.
To get the problem into microhenrys
and microfarads—the practical units of
radio—we can multiply nunierator and
denominator by 1,000,000, giving

1,000,000
f (e)‘clel) _———
6.28 V Luh Cuf

and by dividing the 6.28 into 1,000,000
we can further simplify it to

159,000
fam———
vV ‘Luh Cuf
(Continued on page 701)
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EMERSON RADIO
Models 501, 502, 504

DESCRIPTION

TYPE: Single-band superheterodyne
FREQUENCY RANGE: 540-1620 ke.
NUMBER OF TUBES: Five

TYPE OF TUBES:

1—125A7, pentagrid ose.-modulator

I—I25K7, first if. amplifier

I-—125Q7, diode detector, a.f. amp.,
a.wv.c.

I—50L6GT, beam power output

1—35Z5GT, half-wave rectifier

POWER SUPPLY: 5.¢. or doc.
VOLTAGE RATING: [05-125 volis
POWER CONSUMPTION: 30 watts

ADJUSTMENTS

An cscillator with frequencies of 455,
600 and 1425 ke is required.

An output meter should be connected
across the primary or secondary of the
output transformer for observing maxi-
mum response,

Always use as weak a test signal as
possible when aligning the receiver.

Plug the receiver into the power supply
outlet in such a way that the ground side
of the power line is connected to the
receiver B —.

Coil and Trimmer Locations

The {first if. transformer (TI) s
mounted on top of the chassis deck 1o the
right of the variable condenser. The trim-
mers (C5, Cé} are accessible through
holes in the top of the can.

The second if. transformer (T2} is
mounted on top of the chassis between
the variable condenser and the speaker.
The trimmers (C7, C8) ara accessible
through holes in the top of the can,

The trimmer for the antenna (C3) and

%

&

the trimmer for the oscillator coil {C4)
are located on the variable condenser.
The trimmer on the front section is for
the oscillator coil.

The oscillator coil {T4) is located un-
derneath the chassis. The loop antenna
acts as the antenna coil.

I.LF. ALIGNMENT

I. Rotate the variable condenser to the
minimum capacity position.

2. Feed 455 k¢ fo the converter grid
stafor of the r.f. section of ~the vari-
able condenser) and adjust the four if.
trimmers (C5, Cb, C7, C8) for mexi-
mum response.

R.F. ALIGNMENT

I. Connect the oscillator to a coil com-
posed of three fo four turns of wire
wound in a circle approximately 12
inches in diameter. This coil should be
held parallel to and in line with the
loop antenna of the receiver at a dis-
tance of 15 to 20 inches.

2. Radiate a signal at 1425 ke, set the
dial indicator to 1425 ke, and adjust

R R 3

. o & 8
s ;\\\g&\\\

AN

the trimmers on the variable condenser
{C3. C4) for maximum response.

3. Radiate & 600 ke signal and tume in
the signal on the receiver. Adjust the
loose outside turn of the loop antenna
for maximum response. This loose turn
may be moved to either side of the
center. Fasten it in the position which
gives ‘maximum response.

4. Repeat steps 2 and 3 until no furiher
improvement is evident.

VOLTAGES AT TUBE SOCKET PINS

The following voltage readings are d.c.
measurements taken from B — (line
switch}] in the indicated tube-socket pin.
A 1000 ohms-per-volt meter should be
used for all readings except those indi-
cated by an asterisk [*}, which should
be taken with a d.c. vacuum-tube voli-

meter. Line voltage for these readings
was 117 volts, 60 cycles, a.c. Measure-
ments made with 117 volts d.c. will be
lower than those given below. Take read-
ings with the volume control set at mini-
mum and the variable condenser closed
[plates fully meshed).

PIN NUMBER
CTUBE | 1 TEN 73_‘ | 4 |5 | & 7 8
128A7 | 89 9 | a0 | B | e
T1sKk7 | | =16 | T 89
Tuser | | e e | 05 | s7s |
S0L6GT 110 # 1
3525GT ite [ 16 | I

Tl O

02,400V

3 10k,
s T RS
L o
_l.-(9 -
002
£00v
A8
EXT. ANT, CONNECTION VWA,
K
CAPACITY COUPLING '
WOUND IN COIL E
RIO 1571W 7 WW, — A r -
S 5 135725 uizp 18230 RESISTORS I/4W.
- E . ) _Jsov 2K UKLESS NOTED
et 5006 SKT 125A7 12507 T L
€1, €2, GANGED 3525 4 W /SC. = 200V -
s f = :
sW1 @ 8 |73 27.21 27 w7 .~
1TV, AC/DC Los400v

T=TRIMMERS, PART OF LF. ASSEMBLY, OR PART OF TUNING GANG

455 KC

RN

P
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CATHODE FOLLOWERS

Find Many Applications in the Most Modern Apparatus

MPEDANCE matching is of great

importance in radar, television, and

most industria! electronic circuits—

primarily to prevent unnecessary
distortion of complex wave forms. High-
impedance outputs of video amplifiers
must feed transmission lines or other
low-impedance devices without phase
shift, polarity change, or distortion of
the video signal. Ordinary transform-
ers are useless for this purpose, be-
cause of the wide range of frequencies
involved—from 30 cycles up to 4 or 5
megacycles. One of the most satisfac-
tory impedance matching devices is the
cathode follower.

Sometimes known as a cathode-load-
ed amplifier, it is not an amplifying
stage since it provides less than unity
voltage gain.

A cathode follower is a degenerative
vacuum-tube circuit in which inverse
feedback is obtained via an unbypassed
cathode resistor. The load of the tube
is adjacent to the cathode instecad of to
the plate. Input signals can be applied
between ground and the control grid of
a triode or pentode. Output is taken
from across the cathode resistance or
from across a cathode and a plate re-
sistance (inverters).

Being degenerative, the circuit has a
lower input capacitance, is much freer
from amplitude and phase distortion,
and is less affected in its operation by
variations in supply voltage and tube
aging than a conventional amplifier
stage.

A cathode follower is inherently a
distortionless impedance-matching or

l +8

cP
— !
<6 L
4 (o
INPUT :ERG ] it
SAK OUTPUT
>

Fig. 1—The basic cathode fellower circuit.

impedance-changing device, providing a
low-capacity high-impedance input with
a well-regulated low-impedance output
in phase with the input signal.

THE BASIC CIRCUIT

Basic type of cathode follower is
shown in Fig. 1. The stage employs a
triode, and is frequently encountered in
radar and certain other electronic ap-
plications.

Input eircuit elements consist of a
grid coupling condenser Ca and a grid
resistor R, Plate condenser Cr by-
passes any apparent or reflected resist-

692

ance. Voltage to the plate of the triode
is maintained constant. Normally there
is 2o load resistor at the plate in a
cathode follower.

Resistor R« is the all-important cath-
ode load resistor. It is not by-passed by
a condenser. All of the output voltage
of the stage (Fig. 1) is developed across
the cathode resistor Re.

However, all of the output voltage
also appears in the grid-to-cathode cir-
cuit. This results in a 100-percent voit-
age feedback opposing the input
signal voltage. Thus, the net voltage

l +8
Icp

—
<6

r

INPUT gt
b
::EK

OUTPUT

Fig. 2—Modification for large minus voltages.

gain of the stage is less than unity. And
there is a reduction in the effective a.c.
plate resistance of the triode,

‘During positive portions of the input
signal, any rise in plate current through
the cathode resistor Rx produces a
greater /R drop, which makes the cath-
ode of the triode more positive, During
negative portions of the input signal
there is a reverse result: a decrease in
plate current causes the cathode to be-
come less positive.

Thus the voltage across the cathode
resistor (Fig. 1) follows all fluctuations
of the grid, which in effect tends to re-
duce the voltage difference between
grid and cathode.

When no signal is applied to the grid
of the triode (Fig. 1) the normal small
amount of no-signal plate current flows
through the cathode resistor. The re-
sulting IR drop establishes the amount
of no-signal bias developed across re-
sistor Rk.

Changes in the input voltage must
appear in part as changes in grid bias.
This changed grid bias is available as
the output voltage of the eathode fol-
lower.

Since changes in plate current result-
ing from an input signhl on the grid
causes a voltage change across Rx in
the same direction as the applied signal,
no polarity inversion results. A posi-
tive-going input wave produces a posi-
tive-going output wave, and a negative
input produces a negative output.

Degeneration reduces the effective in-
put voltage below the applied value,
causing less current to flow through the

RADIO-CRAFT
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capacities ‘within the triode. Because of
the high and constant input impedance,
the cathode follower has a negligible
loading etfect on the circuit -employed
to drive it (if no grid current is per-
mitted).

Output impedance of the circuit (Fig.
1) is the parallel combination of the
cathode resistor Rx and the effective
a.c. plate resistance of the tube. Since
both of these can be mnade relatively low
in value, the output impedance of a
cathode follower can be made extremely
low—often as small as 30 or 40 ohms,
when required. Value of the output im-
pedance can, of course, be chosen to
mateh the input impedance of the fol-
lowing stage, device, or transmission
line.

LIMITING EFFECTS

Qutput voltage of the basic circuit
(Fig. 1) is a direct function of the in-
put signal over its normal range of
operation—determined by the nature of
the tube’s characteristic curve,

Within this normal range of opera-
tion, the output voltage is a duplicate
of the input voltage and is essentially
without distortion. When positive por-
tions of the input exceed the normal
range, the cathode follower continues
to operate in the same manner (up to
the point of grid current). Because of
degeneration the grid current point is
not reached as soon as in a conventional
amplifier.

However, when negative portions of
the input exceed the normal range of
operation, the region of plate-current
cut-off is soon reached. Any further grid
voltage increase in a negative direction
does 2ot appear in the output wave
form. This is a form of limiting or
clipping.

Thus the circuit of Fig. 1 provides a
distortionless output only for input
voltages within the normal range of
operation and for large positive input
voltages (up to grid current point).
For larger negative input signals, the
cathode follower (Fig. 1) introduces
serious distortion.

In many applications of a cathode fol-
lower where negative input voltages are
never large, this disadvantage is not
important, and the circuit shown in
Fig. 1 will be adequate.

TRIODE VARIATIONS

In those instances where a cathode
follower must reproduce large negative
input voltages and some distortion of
positive input voltages can be tolerated,
the circuit shown in Fig. 2 is employed.

(Continued on paye T725)
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m(;e'o?‘r "triends fnd f&?ﬂe tgl‘lk bmnn: the time !;l’l)rnlg‘lly resulred (or one- MAONSII POPILJLANR FORoAgMY-N:VY m.’:&.&”"“"“""“}‘., Jerviee work Eﬁ.n"mﬂ’i
quick. casy way of locating o repa edp s at a prof L . i i B k v
ﬁ?l‘)al:rlinl! ratt;‘eivcr tmubius(w‘?t:_?r:ut tute lluI:os and soarse |profithbly—Cralh) P H?::”ln:k ?Al:o'w R R:lt:: ?m Address and many Others.
extensive shoy equipmen ne eI . ¢iC., O &t m xpensive a9 m
times out of ten, it tella cxuctly how T ddition, - bupdreds of other people their basie Radio-Electontc tralming than SCOPE OF 36 COURSES IN ONE
to make the necessary repalrs—with- pagfes are devoted to the most mod. any other ever published. It is more widely Actually, RADIO PHYSICS COURSE Elves you
out any elaborate testing whatever! ern  tube ¢thart You've ever seon; endorsed by men who know. Hecausc of its the scope of 36 different courses in one cone
“ETUDY" o tube and parts  substitutlon data Sheer merit, It Is more univérsally uscd for venlenty  fnexpensive DIR  book. Nothing ts
NOT A “S BOOK I-F alignthent peaks for over 20.00! home xtudy, and more widely emploved In  omitied. Nothing ia condeneeds Nothing fs lefe
Actunlly, this "big. 744-page man- superhets; a big section on I.F trans: U. S. Army Sigual Corps. Navy and civilian 10 ehance. You leam all You need th ow. You
uai-nlze RADIO TROUBLESHOOTER' former troublee — and dozens of schools and ecolleges than any other book on don’t need to walt for monthiv lessons. Yom
HANDBOOK is a complete guide to charts, Eraphs. hel®ful hints and data the subject. Would you want any better proof Profress as rapidly as vou wish in vour spaure
the trouble diagnosing. jocating and cnm&l‘ntlons—;ﬂl carcfully indexed for than this? time and in the eomfort ©f your own home.
fast repalringg  of PRACTICALLY qui easy reference.
Tow i Ose T R ST pobi® BTy ME Y beund HAND, | EVEN IF YOU DON'T KNOW ANY- A 550 VALUE FOR $5 COMPLETE
55 (85!
o ImPIy UMD to it wheneve 5:DAY MONEY-BACK GUAR- THING ABOUT RADIO! ,RADIO PHVSICS COURSE s acclaimed cvery-
you w.—?’r?yt:: 'Rﬁ‘k D:lr(lcul;n:‘ l;r'::vF Iﬁf‘ré’;":" )"ou enn'not losel where as the "'bigvest bargain’’ avallable in

trouble In a Particular make of radl:. you've had ne previous Radlo or Radig-Electronie iruininZ. If jt werc broken

Even {if
Electrlcal trating or experience. it's eas;

~Dad 5 10 into sections and sold as a course, you'd reganf
oy el Coe HismnyiSection learn from Ghirard)'s RADIO PHYSICS COURSE! it as a bangain at $50° or morc—but Mou" ag.
Everything thit can be done to make learning tually buy jt all here complete {n one big
casy has been done for vou. It palnstakingl 972-page handsomely bound book for anly $%
RE’s ow To LEARN explaifis everything in detail £0 you cannot fall ($5.50 fore and with our nbsolute 5-Day

X retand.  Over 500  specially  prepared

MODERN RADIO
SERVICE WORK

« « « Without an instructor!

A. A. Ghirardi’s MODERN RADIO SERVICING
is tho only single, inexDensive book that gives a
complete, caslly understandatlo course 1 modern
radto repair work in all of 1ts branches. Written
50 simply You cah undeérs:and it witbout an instruc-
ter! Read from the beglaning 1t takes you steD by
step through all Phases of the work—or, used s &
reference book by busy ervicemen, it serves as a
beautifully crogs-Indexed work for “‘brushing up'’
on any type of job that may puzzle you.

Included is o thorough exXplanation of all Test

Instruinents, telling- exactly how they should be SAVE I
L]

RIGIT Se:‘ hov'v“ m“';“(e:ln h h ier to und
ks {1 ustrated. how much easicr er-
for a profilable future in any ofﬂxd.lo!'.loclmnlcs' E:"\n‘(‘lr' You be the judre! You cannot lose!

V' Paper shortages may make it impossible for us to continue meet.
WARNING. ing the tremendous demand for all Ghirardi Radio Books. Don’t
teke chances! Order yours today while they're still gvailable. Use this Order Form.

r——————-———-—--—-—"

MURRAY HILL BOOGKS, INC,
Dept. RC-76, 232 Madison Ave.,, New York 16, N. Y.

l]»'.'rncllosed find $ Or booke checked; or [ send €.0.D, for this amount Plus nostage.

x a1 1
Tl am not fuily satisfled, I may rcturn the books within 5 da¥s and receive my moncy
ack.

RADIO PHYSICS COURSE 3rd. Edit, RADIO TROUBLE. l
D £5.00 ($5.50 foreign) | SHOOTER'S HANDBOOK '
$5.00 ($5.50 foreign)
used and why (it even gives all pecessary data for spectal ““MONEY-SAVING®' l
the construction of test equipment for those who [}
brefer Lo make their ownl); Kecelver Trouhleshoot- MONEY.
ing Procedure and Clrevit Analysis; Testing and

Repair of Compoments: Installations: Adjusiments; — SoF,couson for special

CombBination: MODERN RADIO

SERVICING with the HANDBOOK MODERN RADIO SERVICING
Buth books only 59,350 $5.00 {35.50 foreign)
$10.50 foreign)

ote., etc.—nlse How to Btart a Suceessful Sersice MODERN RAD{ O Name

Rusiness. 1300 nnf’.es]:lwo Self-Testing  Review ;;oku\gigslno%,m;r:g

Yuestions; 706 heipful Jliustrations and diagrams. ! Address

Oniy & complete {$5.50 forelgn) on our 5-Day  YANPEGOK —owver

Money-Back Guarantee. service datal Ciny City Dist. No. Can State ..

REPAIR ANY KIND OF RADIO EQUIPMENT

PREPARE YOURSELF FOR A BETTER 10B AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD
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| Edited by ELMER R. FULLER

WORLD-WIDE STATION LIST

ITH the coming of the sum-

mer season, we can look for-

ward to the dx to be found

on the higher frequencies.
The nineteen meter band is very active
at this time of the year, and some fine
business results should be forthcoming.
Also, note should be made of 16 meter
broadcast band for day and night dx,
which is generally wide open at this
time of year.

HCJIB at Quito, Ecuador, is a very
good bet on 15.110 megacyecles during
the early summer evenings. Reports on
this and the other frequencies used by
HCJIB may be sent to them at Quito,
Ecuador; and a very good verification
will be sent to the reporter. VUDS3 in
Delhi, Inda, should be a good catch
during July and August. The frequency
used is 15.260 megacycles and is heard
best around 6 to 7 am.

The Australians are good on the high
frequencies now, and are usually heard
best on 15.315 megacycles. Their trans-
missions are beamed to North America
at 9:16 to 9:45 pm; but they are often
heard at other times when beamed to
other localities. Reports may be sent to
the Australian News Ageney, 630 Fifth
Avenue, New York City.

Brazzaville is heard on 17.527 mega-
cycles in the early morning shortly aft-
er midnight. Reception is very good in
summer on this frequency; as are the

other Brazzaville transmissions. Sev-
eral BBC transmissions may be heard
on the 19 and 16 meter bands. Also the
BBC may be heard on their 11 meter
transmission on 26.100 megacycles.

RADIO TERM ILLUSTRATED

Tannehill. Ft. Wayne, Ind.

Suggested by: James
Dynamic Speaker.
VUDI10 from Delhi, India, is being

heard on 17.830 megacycles from 10:15
pm to 2:30 am; and 4 to 7 am. Other

Delhi transmitters are on 17.760 mc
from midnight to 5 am; and 15.290 mc
from 10:45 pm to 12:30 am; 1 to &
am; and 6 to 7 am. A Moscow station is
heard to North America at 7:15 to 8:15
am on 17.8310. This is a new transmis-
sion on this fregquency.

ZAA in Tirana, Albania, is being
heard on 7.295 megacycles at 1:30 pm.
Reception reports so far are fair, and
a good signal now and then. They are
worth trying for though. A new station
on Borneo is at Balikpapan and is heard
with strong signals on 9.125 megacycles
from 7 to 9:30 amn. English announce-
ments are made at 8 am.

Our chart this month gives the com-
plete shortwave schedule of the British
Broadcasting Co., the biggest English-
speaking broadcast organization out-
side the United States. The schedules
are divided into North American broad-
casts and others; but many North Amer-
ican listeners will note little difference
between certain beams intended for them
and some beamed to other countries.

This is all till next month, when we
will be back with more news for you. So
get your reports in. Remember all times
given above are E.S.T. Reports may
be sent to Elmer R. Fuller, Shortwave
Editor, c¢/o Rap1o-Crarr, 25 West
Broadway, New York City. Reports
from overseas will be greatly appre-
ciated.

WwWWwWWwW.americanradiohistorv.com
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ighest —— RADIO and ELECTRONIC

{ - .
Qu‘ o Testing Equipment
IMMEDIATE DELIVERY FROM STOCK GUARANTEED!

| The New Model 680 The New REINER Model 333
5000 OHMS per VOLT MASTER TESTER

VOLT-OHM o
M ILLIA M M ETER Lifetime gufr:nt::ieirzz nt5t0he optimum

angle for easy reading and visual accuracy.
Meter is hermetically sealed—positively dust-

Net Price proof and moisture-proof, Includes 2 meter
L fuses. 6 D.C. VOLTAGE MULTIPLIERS

1% ACCURACY: 0-5-10-25-100-250-300 volts. 6 D.C. CURRENT
SHUNTS: 0-5-10-25-100-250-500 milliamps. Basic ranges of 0-120

A single scale {s used for all voltage (both A.C. and D.C.} and cur- millivolts and 0-1 milliampere.
rent ranges. Thus all readings are plain and obvious. Radio service-
men w(:)l}‘be (gehgme{lso‘“thI:sh]sAtém$gl‘i:lr‘l§GESmt?i‘;(?o Mleasuaeé The New REINER Model 334 MASTER TESTER
D VOLTAGES to 0 vo A volts ; - s
SISTANCE to 2 megohms: OUTPUT VOLTS te 1500 volts; D.C. Bk Yl D e gt CTE MG em S, B
CURRENT to 150 MA; DECIBELS to +58 D.C. Housed in hand- solt. AC nieasurcments free from temberature and frequency er Frice
rubbed onk, portable cabinet. Complete with sclf-contained battery, errors throughout & range of 25 cycles to 1 megacycle. New 32 50
test leads and instructions. g;r:-l;lg;n':\’lu;a”rcct:lller used. Basic motor sensitivity 400 mlecro -
scale.
McMurdo Silver McMurdo Silver McMurdo Silver
Model 905 Model 904 NVOMAxu
“SPARX" i
Capacitance v
Dynamic Resistance g_c;;’um
. 3 ube
Signal Tracer Bridge : _ Voltmeter
Net Price $39.90 | Net Price $49.90 Met Pl $59.85
Frequency range from 20 cyeles to over 200 mega- 14 mmfd/ohm thru 1,000 mfd. /mecchms: 0-50% G AR *
cyeles. Contalns lsolating caDacitor. resistor and one power factor; 0-500 volt adjustable internal polarizing D.C. Volis at 5] and 128 megohms. A.C. and r.f.
of the new radar u.hf. crystsl diodes. Loads a cir- voltage: 0-10 and 0-100 ma. electron-ray leakare volts at 6.6 meits. Itesistunce .2 ohms to 2.000 meRs.
cuit being tested with only 3 mmfd. and higher than eurrent nieter: mcasures resistance. caPacitanco under D.C" current 1.2 ma, through 12 amperes. D.B. —10
5 5
megohm. actual operating voltages! through +50 Plus viswal dynamle siznal tracing.

R L R L L L L L Ll )3

The New Superior Model 400

ELECTRONIC MULTI-METER " "The New SUPERIOR Model CA-11 The New Model 705
]
i SIGNAL TRACER SIGNAL
Net Price NET PRICE 1
’ 50 : 'SIonaI intensity readings iIndicated directly GENERATOR
ssz = E:l'J‘nr‘y :nra connecting cable~No tuhlng ton-

Price $49'50

HRANGES:

From 95 ke to 100
me, continupusiy
variabie.  Calibra
tion accurate to 2%
through  broadeast
bands, within 3%
for high frequency
bands Planetary
drive condenser, di-
rect reading eall-
bration, output
modulated or un
modulated. Self-
contained  electron-
i¢ modulation 100c slpe wave -avalluble for
external use. Special feature Drovided in hav-
Ing two degrees of modulation at both ap-
Y R P Y T T PR L LR LY T T ey vy proxim. 30% and 80%.

*Hlighly sensitive—uses an Improved vacuum

tube voltmeter cireults
*Tube and rosistor—capacity network aro
built into the Detector Probe.

*Walghs 5 lbs. Measures 5”x67x7”.
*Provislon Is made for lnsertion of phones.

The, New Model 802N Combination
TUBE & SET TESTER

NET PRIGE $58.31
o.¢. Voltmeter:t 0/10/50/500/
oh: 1 volt

DC V.T.V.M. Volts: ¢
300/750(!500 3000 wlu
1mms per volt) 0 te 3/

of
15730775, ’1504 300 '750;1 104/3000 volls.
AC Volts: (af 1000 ohms per voit) to 3/15/
30/75/150/300/750/1500/3000 vol
DC Current: 0 1o 3/15/30/75 150 ’300/750 Ma.
0 to 3/15 amps
Resistance: 0 to 1,000/10,000/100,000 ohms.
g to 1/10/1.000 Inexs.
Capacity: .0005-2, .05-20, 5-200 mfd
%ea.cl:mco 10 to 5M ohms. 100-50M ohms

megs.
I:lducl:mm .035-14, .33-140. 35-14.000 Len-
Decibels: —10 to +18: 310 to +38; +30
to +58.

to 3/15/30/75/150/

R.CP. Model 448 Pocket Multitester...................... ——r ] Superlor Model 650“ Signal Generator. T—
R.C.P. Model 424A Volt.Ohm- Milliammeter 1 ceen.. 2891 Superior Model 720 Multi-Range AC Ammetnr ..........
R.C.P. Model 461A Sensltlve Multitester. .. ... R ) Superior Model 600 Combination Tube & Set Tester.......
R.C.P. Model G664 .Electronic Voltmeter. N b s el g & W Lee 35.00 SHALLCROSS Decads Resistance Boxes....................
R.C.P. Model 488A Ultra-Sensitive Multitester ...... e e, 10-7) SHALLCROSS Portable Galvanomsters T ey
R.C.P. Model 668 Vaecuum Tube.Volt Ohm Capaeity Meter ... .. _..... 73.0l SHALLCROSS Model 630 Wheatstons Bricue, iolrneds hys ontd Lo i
R.C.P. Mode! 805 Yube and Set Tester... ... .................. iee-.. 82N SHALLCROSS Model 637 Kelvin. wheatstona Brldue .......
R.C.P. Model 665A V.T. volt Ohmnqger Insulatlon Testers............ 92.61 SHALLCROSS Model 638.2 Kelvin Wheatstone Bridge.............
Relner Model 530 Squarewave Generaldr............iveevesiiiieiioanns 3 VM.Model 200-B Record Changer. List Price $37.50....
Relner Model 450 Vacuum Tube Volt-Ohm-Milliammeter.. Maguire ARC-1 Record Changer. List Price $47.41
Superior Model 1553 Volt Ohm Milliammeter. .. ...........coooeiinnn.. ] Lots of & or more. Each .....................cce.
Superlor Model PB-100 Volt Ohm Mllllnmmeter ..... - X Monitor Crystalline Signal Generator. N
Superior Model 450 Yube Tester............ccoiuveeinueaeneiaeneaniean i Supreme Oscilloscope Model 546 .
WRITE FOR OUR FREE NEW POST-WAR CATALOGUE :
%@&aﬁa&m
Dept. C, 6 MURRAY STREET Coble Address: METRONICS
NEW YORK 7, N. Y., U. S A, Phone: BArclay 7-5556
RADIO-CRAFT for JULY, 1946 .
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EAGLE 2

“RAIO|
for beti fer W/ |

RADlO KITS

AC-DC 5-TUBE SUPERHET.
128A7, 12SK7, 128Q7, 12A6. 35Z5.
Complete with tubes. .8

AC-DC 4-TUBE T.R.F.
IZSK'I 128Q7. 12A¢, 3IBZ5. Pluys on
Loop. Compiete with tubes....313.95
AC-DC 5-TUBE, 2-BAND SUPERHET
12SA7, 12SK7, 125Q7. 12A6, 3525, B.C.
Band and 2000 Ke to 10 Me. Short
Wave. Complete with tubes....$18.9
3-TUBE AC-DC AMPLIFIER i
Designed for use with Record Plaver,
Complete with tubes less speaker $5.85
2-TUBE PHONO OSCILLATOR
New Eagle Design.
Complete with tubes........... 84.49

Approved SIGNAL GENERATOR

6 RF BANDS

100 to 310 ke
320 to 1000 Ke
1000 to 3200 EKe
3.2 to 105 Me
10.5 to 26 Mc
21 to

iy

ELECTRONIC DESIGNS
V.T. V.M, VOLTMETER-
OHMMETER

\] DC Ranges: 0 to 3-10-30-100-300
and 1,000 volts, All ranges have
a constant Input resistaiice of
| 11.000.000 oluns. Accuraey 3% ==
AC Ranges: 0 to 10-30-100- -300

16.90

Land 1,000 volts. Sensitivity
.!‘,900 obhms per rolt. Accuracy
Eloeironic Ohmmeter Ranges: 0
1.000 ohms, 0-10,000 ohms, ©-
100,000 ohms, 0-1
') megolun.  0-10 mez- ) 50
olms, and 01
Model 100 megohms.
Pocket Size VOLT-OHM MILLlAMMETER
An Anpmved Electrnme Instrument
NGES:
> Yolts: 15-150‘300 ‘.500.
Volis:, 13-150-15060
Millampe: 1.5-156-150 s 75
DC Resistance: 3000-360,000 olu;:s.
J38 Slightly Used .......
Brand New and Bexed. .890
F i ity e e v R R
g Write for FREE literature on comblete line of 4
H kits. For all electronic eouipment . . . try H
EAGLE first!
‘-----------------------!

Buy with Safetly

EAGLE RADIO
84 CORTLANDT ST.

Dept. C New York 7, N. Y.

696

'8 RADIO - ELECTRONIC DEVICES

COMPARISON BRIDGE
Freed Transformer Co.
New York, N. Y.

The Model 1010 Comparison and
Limit Bridge is used in laboratory and
production testing of resistors, induc-
tors and condensers. Two ranges are
provided for balancing acturacy of 10
percent and 20 percent,

The circuit uses an oscillator, bridge
and high-gain amplifier. Null indica-
tions are amplified and read on a 500-
microampere meter. Condensers from
500 puuf to 10 uf are measured at 1000
cycles; larger ones at 60 cycles. Con-
densers smaller than 500 upuf are meas-
ured by the limit bridge method. Re-
sistors from 10 ohms to 1 megohm are
measured by the comparison method;
higher values by using the instrument
as a limit bridge. Inductances from 0.1
millihenry to 100 henries are measured
at frequencies determined by their
characteristics.

All measurements are made with
.6 percent accuracy when using the 10

£ =

percent range. Maximum voltage across
the UNKNOWN terminals is 15.

The instrument uses five tubes and
is rated at 40 watts, 105 to 125 volts,
60 cycles a.c.—RADIO-CRAFT

AUDIO FREQUENCY METER
Communication Measurements Laboratory
New York, N. Y.

The Model 1800 frequency meter is
designed for measuring the frequency
of a.c. voltages over the entire audio
frequency spectrum. When used with
special attachments, it may be used as
a tachometer. It is capable of measur-
ing frequencies from 60 to one million

|
|
= — 4

RADIO-CRAFT
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RPM or CPM with equal ease and ac-
curacy.

Operation of the device is independent
of input waveform and may be used to
measure pulse voltages having a dura-
tion of 5¢ to 100,000 microseconds. It
may be used in applications where a
}ngh]y accurate audio frequency meter
is desirable.

Vibration rates may be measured by
the application of a suitable pickup to
any stationary objcet subject to vibra-
tion.—RADIO-CRAFT

DIAMOND PHONO NEEDLE
The Duotone Co., Inc.
New York, N. Y.

The world’s most expensive phono-
graph needles for home use are now on
the market. They are diamond-point
needles costing fifty dollars each.

By using professional diamond pol:

ishers, the needle tip radius has been
held to a tolerance of one ten-thous-
andth of an inch. This needle has been
under test for five years and during this
time there has been no indication of
wear on the tip.—RADIO-CRAFT

ELECTRONIC TIMER
Photovolt Corp.
New York, N. Y.

This electronic timer is designed to
open or close electrical circuits for an
adjustable time interval. It is particu-
larly applicable for timing short inter-

vals from .05 second to 50 seconds, in
five models, each with a 10-1 time ra-
tio. A load outlet receptacle is plovided
for coupling the timer to the controlled
circuit.,

Two or more timers may be con-
nected for operation in sequence or for
re-cyeling action.

The timer is operated from 100 to 130
volts a.c. or d.c. lines.—RADIO-CRAFT
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TWO0 POST
AUTOMATIC

V.M.

This Record Changer is a well-made mecha-
niam, will play either 10-in. or 12-in. records.
The pickup uses a crystal cartridge. Size 14 in.
x 14 in, Packed 2 to a factory-sealed carton,
factory guaranteed.

CARTON ¢35 00 Special $18.95 ea.

Signal Corps TELEGRAPH KEYS

Genuine U.S. Signal Corps telegraph keys
brought to you at prices below manufacturing
costs! Made with switch to close contacts,
polished durable enameled metal base mounted
on a bakelite base: key lever is nickel-plated;
¢ontacts are brass-silver, Packed in new orig-

inal boxes,
60cea

LDIES OF 75c ea CARTON

OF 350

Fully Shielded Power Transformers
50 MIJI—6.3 Vo. @ 2 amp. C.T.—5 @ 2 amp.
C.T.—650 Vo. C.T. 52.45 ea. Lots of |0—52 25 ea.

Push Putl 6L6 Shiletded Output Transformer
0 Watt Peak. to 2-4-G-8-I6-250 and 500 ohm line.
3.45 ea. Lots of 12, $3.25 ¢

Push Pull tnput Transformer, 10.000 ohm Dhie to
push pull 6L6—S$1.10 ea Lots of 12—$1.00 e

Midget Universal Output Transformer—push pull
plate to 2.4.6.8-10-16 ohm wvoice c¢o0il—95¢ ea.
Lots of 10—85¢ ca.

10 watt Large Universal Qutput—S$1.35 ea.
Lots of 10—81.20 ea

Single Pentode Midoet Qutput—for 50L6, 6V6. 6F6,
ete.—535¢ ea.

50 Mill Fliter Choke 300 ohm—=&G5¢c ea. Lots of 10
—&60c ea.

75 MU Fliter Choke 250 ohm—95¢ ea. Lots of 10
—=85¢ ea.

DYNAMIC AND P.M. SPEAKERS

4-In. 450-Ohm Dynamie—Packed 30 to Cnrtgn;
5 ea.
4.in. 2500-Ohm Dynamle—Packed 30 to Carton
$1.75 ea.
4-in. P.M. Heavy Slug—Packed 30 to Carton—
$1.70 ea.
5-in. P.M. Heavy Slue—Packed 30 to Carton—
6-in.

P.M. Heavy Slug—Packed 30 to Carton—
$2.25 ea.

€a.

TUBULAR ELECTROLYTIC CONDENSERS

. 50 Volt—Lots of 25—2I¢ ea.
. 50 Volt—Lots of 25—24¢c ea
. 50 Volt—Lots of 25—28c ea,
. 150 Volt—Lots of 25—25¢ ea.
. 150 Volt—Lots of 25—29¢ ea.
. 150 Volt—Lots of 25—32e ea.
. 150 Volt—Lots of 25—35¢ ea
Mfd. 150 Volt—Lots of 25—43¢ ea

RECURD EHANGER 15 Tube Su

Stamped Chassis-Dynamie Speakers—
and Switch—
Colls—Two-

Kits include:
Qutput Transformer—\Volume Control

2 Shielded I.F. Coils—Anienna and Osc.
gang Super \'urllblhﬂl Octal Sockets—20 x 20 Mfd.
150 Volt Fiiter—4 Tubular Condensers—3 Mlea Con-
densers—8 Resistors—6 rt. AC Cord and Plug—Clreuit

Dlakram
Wik $8.95ea. Y $50.00

t AUTO ANTENNAS

@ 3 Section

® 66" Long

® Brass Tubing

® Triple Chromium Plated
® 2 Insulator Type Cowl
Boxed

24 TO MASTER CARTON

$30.00
LOTS OF 48

$55

Immediate Delivery But
Quantity Is Limited

30 x 20 Mfd. (50 Volt—Lots of 25—47c ea.
. 150 Volt—Lots of 25—385¢ ea,
150 Volt—Lots of 25—&65¢ ea.
Volt—Lots of 25—39c ea
Vaolt—Lots of 25—39c ea.
20 A4 —25 Volt—Lots of 25—39¢ ea.

Standard Brands. Tubulpr By-Pass Condensers

.001-.002..003-.005-.006- 600 Volt ... .$6.75 ner 100
.025-.01 -, 02-600 Voll e . L TE .82.75 per 100
0596000 VOIN o s = § bl ey $9.75 per (00
1-600 Volt $12.00 per 100
25-600 Veolt ......... $18.00 per (00

'5-600 Volt .$22.00 per

4 Mfd. 600 Vo. T.L.A. OH Condenser, screw base.

Upright aluminum can, (%2 in. x 3% in. $4.50

list. replaces 8 mfd. 00 Vo. :Ie:lrolyllc

Carton of 40 . .$38.50
FINEST QUALITY MIDGET MICAS'

.00£-.0000  .005-.00005

100200025 006-.0005 T $5:00 per 100

Astatic Low Pressure, curved arm. crystal piekup

with Sapphire Siylus Permanent Needle. has cart-

ridge which replaces LP6-LP21-LP23.

$3.75 ea; Lots of 10—5833.50

Standard Low Pressure Crystal Plckup.

$2.50 ea: Lots of 10—$22.50

Sianal Corps Dual Headsets—8000 ohms high Im-

pedance, with 2 rubber ear cushions. ecord and phone

ptug. individually boxed. $12.50 list. net $2.25 ea.,

lots of 12. §25.

456 K.C. Antenna. Dscillator and R.F. Coils, 25c ea.

456 1K.C. I.F. Coils Input & Outoul. medium size
.$45.00 per [00 asst.

663—$49.50 with

Weslon Volt ohm moter Model
cartying case & leads.

Universal 4-Prong Efectronie Vibrator...
6-Prond Synchronous Mallery Vibrator....$1.75 ea.
Kit of 50 assorted Bakellite Knobs for '/‘ In. shaft.
with set screws .-$2.50 per kit

$1.75 ea

Midget Ceramlic Trlmmers—:i 30 mml $6.00 pec 100

Western Eslzeggle—o -200 Microammeter—3 In bake-

lite case. ea

per AC-DC PARTS KIT

Mounting with Lead Individually

ternal

Model 56
Complete

Medel A-100 |

Complete

34700

00 10 310 Kliloeycles

20 to 1000 Kiloeyeles

000 to 3200 Kiloeyeles

-3.2 t0 (0.5 Megacycles

E-10.5 to 26 Megacycles

E2-21 to 52 Megacycies

440 Btandard Audlo Frequency (same as WWYV) In
modulation at 440 cy¥cles (same as WWV),

Faternal modulation possible from 40 to 30,000 cycles.

WEBSTER RECORD CHANGER

Built to last. Fast change cyele. Simple, faol-
proof operation. Automatic shut-off. Feather
lizht needle pressure. Longer life for records.
Quiet running Webster 4 Pole motor-cushion
mounted.

Webster Model 50, .ea. $20.95

Tinned Copper Shielding—'g In.. ¥ In., 34 in.
$1.50 per 100 ft.
Rubber Sheathed **Mike’ Cable. shielded. single
Conductor fnd 1t. for § 5.95
500 ft. for $25.00
Moulded Loctal Seckets (¥2-In. mtg. wlth metal ring
$7.00 ner 00
6 ft. A.C. Cords with plug ........$20.00 per 100
Yolume Controls, less Switch—I1%-in. shaft
250.000 ohm.
| Meg Lots of 100
2 Mcg $30.00
250 ft. Coil Underwriter Approved Zip Cord—S54.75

per cofl.

Turner Juke Box Type Crystal Mlcronhone with 100

ft. shielded mike cable—59.95 ea.

Transmitting tyDe variable Condensers. Dual Double

Spaced 110 MTd. per sect’on $1.00 ea.

Dual Double Spaced 170 Mfd. per sectmn SI 00 ea.

Sinale Gang Oual Spaced 440 Mfd.—SI,

Single Bearing Midget Condenser (4 nlale—IOS(:’Mfd
c ea

Midaet Open Circuit Jack—Lsts of 10—51.50
Midoet Closed Circuit Jack—Lots of 10—82.00
Midoet Doubte Cireuit Jack—Lots of |0—$2.00

SIGNAL CQRPS JACKS
Slgnal Corps Jacks, fits all _standard nlugs,
Open circuit. Mallory type SC-1 cauivalent of
8lgnal Corps Jack zJiK 34A. .$12.00 per 100
$100.00 per 1000

Insulated Banana Tip Jacks. red or black

$8.50 per 100
Insulated Banana Plugs. solderless. side serew con-
neetion. red or black. 10.00 per 100

Standard Barrel Type Phone Plug.. 520 00 per 100

Sterling # 44 Pocket Volt-Amp meter with earrying
case—$§1.00 ea

Patch Cord 4 ft. with 2 P.L. 55 Plugs—48¢ ea.

Approved SIGNAL GENERATOR

for JULY,
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Your Victrolas jewel-point pickup

floats like a feather on water—

Instead of an ordinary, rigidly mounted
needle, your Victrola radio-phono-
graph has a moving sapphire playing
tip that fairly floats over the record.

It follows the groove with effortless
ease, achieves new clarity of tone, adds
longer life to records, and acts as a
filter against surface noise.

Such a feather touch reduces “needle
chatter,” gives you all the rich warm
flow of the pure music . . . the highest
tones, the lowest tones, the overtones.
Truly, your Victrola’s jewel-point pick-
up brings you the ultimate in recorded
music pleasure.

*Victrola T.M. Rag. U. S, Pot. OFl,

498

This pickup was perfected at RCA
Laboratories—a world center of radio
and electronic research—where RCA
products are kept at the top of the field.

And when you buy an RCA Victor
radio, television receiver, Victrola, or
even an RCA radio tube replacement,
RCA Laboratories is your assurance
that you are getting one of the finest
products of its kind that science has
yet achieved.

Radio Corporation of America, RCA Building,
Radio City, New York 20 . . . Lisien to The
RCA Victor Show, Sundays, 4:30 P. M., East-
ern Daylight Time, over the NBC Network.

RADIO-CRAFT for

www americanradiohistorv com

New Yictrola radio-phonograph, with
Chippendale-style cabinet, priced at
approximately $275. “Rollout” record
changer handling twelve 10-inch, or
ten 12-inch records. Permanent jewel-
point pickup—no needles. American
and foreign radio reception. An out-
standing radio-phonograph combina-
tion —thanks to research at RCA
Laboratories.

mi i RADIO CORPORATION of AMERICA

JulLy. 1946
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RADIO myy
Sfryg'ir L5y

LA y !'.’

EASILY INSTALLED — HIGHLY EFFECTIVE

The most serious radio interference from fluo-  specifically designed for fluorescent lamp inter-
rescent lamps is that which is conducted down  ference suppression. They are recommended for
the power line to receivers at remote points.  single lamp fixwures, connected as shown in figure

Such interference cannot be avoided merely by  “A”. One filter is required for each auxiliary.
placing the lamp at a safe distance from the radio
antenna circuit. Nor can it be avoided by using
shielded lead-in wire, as in cases where inter-
ference is caused, either by direct radiation from
the lamp bulb itself or by radiation to the radio
antenna circuit from the electric supply lines.

Type IF-37 Filters are EASY to install. Inex-
pensive, too—only $1.11 each, net.

Yetinterference conducted down the power line
1o remote receivers should, and CAN, be reduced.

The really effective method is to connect
Sprague IF-37 Filters directly to each fixture as
indicated in the above diagram. These filters are

for your copy of the new Sprague
Canalog No. C-306. It's the first
Sprague Catalog in five years de-
vored 10 civilian radio service. In
it you'll find gew capacitor types
and outstanding resistor improve-
'ments. Write for your new caulog
today!

RADIC-CRAFT for JulLy, 1946 699
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NOMOGRAPH
CONSTRUCTION
(Continued from page 690) '

The frequency in cycles is then equal to
159,000 times
1

V LC

in microhenrys and microfarads.

On the nomogram, inductance and
capacitance run in opposite direction
to the frequenecy scale, since the greater
the product of the two, the smaller is
the number of cycles per second. The
“product” scale will differ from those
previously drawn. Though it is in the |
center, it will have the same number of
cycles as the “factor” scales. This is
because we are using the square roots
of the factors. (If Fig. 2, in the June
issue, were to represent the product of
the square roots of numbers from 1 to
10 it would be necessary only to num-
ber the three scales identically.) Then a
line drawn through any two numbers
on the outside scales would show on the
eenter one the product of their square
roots. (A line through 9 and 4 would
cut the center line at 6, the product of
their square roots, 8 and 2.)

For most work where lumped con-
stants are used, it is seldom necessary
to calculate eireuits with inductances of
less than 10 microhenrys or capacities
less than 10 uuf. Using two-cycle paper
with these quantities for a base for
the two outside scales, we have a top
f 1,000 microhenrys or micromicro-
farads. (See Nomogram D, on opposite
page.)

It is a simple matter to calculate
calibration points on the center scale by |
our equation,

159,000
f— .
V Luh Cuf

10 nh and 10 puf (.00001 uf) are the |
hases of the two outside scales. 10 nh X
.00001 puf — .0001. The square root of
this is .01, which divided into 159,000
gives us 15,900,000 cycles, or 15,900 kc.
Making the same ecalculations at the 100
points (100 ph X .0001 uf) and at the
top of the scale give us 1,590 ke and |
159 ke respectively. From these we can
obtain-—with the help of 2-cycle paper— |
a complete calibration from 169 to 15,000
ke, Thus the-finished chart (Nomogram
D) will serve for practically all i.f., |
standard broadeasting and international |
shortwave broadcasting frequencies. I

By clipping the top of our scales at
500 ke and increasing them proportion- |
ately at the bottomn, the nomogram could |
be made to cover all frequencies from |
the broadcast band to 50 megacycles.
This is done by starting out with three-
cycle paper, then cutting the finished
chart down to whatever size is neces-
sary for mounting, publication or other
purposes.

More complex charts may be con-
structed. A common one has-four ele-
ments ( A X B X C = D.) The straight

(Continued on page 719)

RADIO-CRAFT for JULY, 1946

meets every requirement
for » RUGGED LOOK at these
ALL-PURPOSE MICROPHONE Performance Features

Packed with power to spare — 33X Crystal

built to take rough handling and e Moisture-sealed erystal.
bad climate conditions — engi- e 90° tilting head

neered for smooth response to both e Wind and blast-proofed.
music and voice pickups, the & Barometric compensator.
Turner Model 33 is an all-around * Chrome finished case.

e Level -52DB.
o Range 30-10.000 cycles.
o Removable cable set.

microphone for recording. P.A.,
call system, studio, and amateur
work. A professional unit for pro-

fessional results. Ask your distrib- 33D Dynamic
utor or write. e Heavy duty dynamic
cartridge.

e 90° tilting head.
e Wind and blast-proofed.
i e Chrome finished case.
e Level -51DDB.
THE TURNER CUMPANY e Range 40-10.000 cycles.
o Removable cable set,
e Choice of iu:pedances.

Free Turner Catalog
Write for your copy

902 17th Street, N.E.
Cedar Rapids, lowa

Jdcensed under U.S. Patenta of the American Telephone & Telegraph Company, and Western
Electric Companv, Incorporated.

Crystals licensed under patents of the Brush Development Company

701
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BATTERY RECORD PLAYER

1 was able to convert my battery-
powered radio into a portable record
player with minor changes in the ex-
isting circuit.

No changes were made in the circuit
except to open it at points X and Y. The

TR

““\\\ N
\\\ \ \\\\ \\\w.
A NEAT PHONO AMPLIFIER

Here is the circuit of a neat phono
amplifier that can be constructed easily
with parts salvaged from an old broad-
cast receiver using 2.5-volt tubes. (Low-
er left corner.}

The input stage uses a 57-tube resist-
ance coupled to a 66 driver. The driver
is transformer coupled to the push-pull
45 output tubes.

Self-bias for the 45°’s is obtained by

HLECTR

CVALUE OF R JH5 1t
DEPENDS UPON 01
PICKUP USED) 250K
OUTPUT IF.
g 2MEG | 2MEG
B+
TOAVCS
v g - L]-0RST swW.
JRECORD A% 1 ON VOL CONT
| PLAYER . RJACK HERE ¢ }
: MEG [IFF OESIRED E 15V
| : v A /\ +J|_
| =) v e |
'TOPELT INT NS INS 164 166

arms of a d.p.s.t. switch are inserted
at these points. This switch is a Mal-
lory No. 7, or equivalent, attachable to
the volume control. By turning the vol-
ume control to the extreme left position
the filament voltage of the r.f. section
of the receiver is removed, and the set
functions as an audio amplifier, saving
battery power.

Normal radio action is restored by
turning the volume centrol to. the right,
permitting the filament voltage to reach
the r.f. stages and grounding one end
of the voelume control. The delay due to
r.f. tube filament heating is negligible.

J. W. TwiLLEY
Manitoba, Canada

(Presumably Mr. Twilley inserted the
phono pickup at the ground end of the
250,000 ohm volume control to prevent
capacitive effects when the radio is be-
ing used. If the record plaver is not
equipped with its own volume control,
the phono input may be made to the
other end of the receiver volume con-
trol and switch X omitted. The receiv-
er volume control is then operative on
radio or phonograph.—FEditor)

Rap10-ChAFT welcomes new and orig-
inal radio or electronic circuits. Hook-
ups witich show no advance on or
advantages over previously published
circuils are not iiiteresting te ns. Send
in your latest hook-ups—RAp10-CRAFT
will extend a one-year subscription
for each one accepted. Pencil diagrams

-with short descriptions of the cir-
cuit—will be acceptable, but must be
clearly drawn on a good-sized sheet.

inserting a 750-ohm wire-wound resistor
between the center-tap of the filament
winding and ground. The hum level is
kept low by a grounded center-tapped
resistor (hum-dinger) across the 56 and
57 heaters.

JOSEPH SWARTZ,

Toronto, Canada

A.C.-D.C. POWER PACK

A diagram of a hum-free A and B
voltage supply for portable radios is
shown. A 117Z6 has its plates connected

&, —

32 |[776  ===200as100 05
2790 w30 100 A+TV.
a;aa Tisov  Tasv ral

D= 5K 200a/10H

™ Y h3o20k | BYETSV
17V AC T 150v a:

in parallel and each of its cathodes
works inte a separate filter network.
One cathode is used ds a source of A

Left—A neat phono-
graph amplifier cir-
cuit. Below—A novel
phase inversion rig.

S50k

7
Z

."
.

///m'

\\\\\\%

voltage and may be adjusted by vary-
ing R2. The No. 1 cathode supplies the
high voltage, which is varied by R1.
By supplying the correct heater volt-
age to the tube, it is possible to use a
50Y6, 25626, 2525 or other rectifier tube
in the circuit with excellent resuits.
LEHMAN M. HAUGER
Fort Monree, Va.
(Note that the *“A” supply should be
used only with series-connected tubes
drawing not more than 60 ma.—Editor)

NOVEL PHASE INVERTER

This eircuit has been used with very
good results. It is an impedance-
coupled phase inverter with inductive
feedback and bass compensation.

Two 6J5’s are used to complete the
inversion process. V1 is connected in a
conventional amplifier circuit. A .05-
coupling condenser couples the signal
voltage to the grid of V3. The grid re-
turns of V3 and V4 are made through
the center-tapped secondary of an inter-
stage transformer and a 100,000-ohm
resistor. The grid of V2 is returned to
ground through the same resistor. The
voltage applied to the grid of V2 is
proportional to and in phase with the
voltage on the grid of V3. Resistance-
impedance coupling supplies the signal
voltage to the grid of V4. This is equal
to the voltage on the grid of V3 but 180
degrees out of phase.

The voltage induced in the primary
of the transformer is applied to the
plate of the 6R7 in a degenerative feed-
back loop.

RaouL. M. FRANCO
Alexandria, Egypt

(The presence of V2 is not quite clear,
as voltage in the correct phase relation
would be supplied to V4 by the end of
the transformer secondary if the center
tap were simply grounded. This method
of voltage inversion is well known to
servicemen who have used it to keep sets
in operation where a transformer pri-
mary is burned out and irreplaceable.

Feedback by means of the primary
would apparently not be affected by the
proposed abandonment of one of the
6J5’s. Experimenters would do well to
try both circuits and compare results.
—Editor)

&

OR7'F 250K =‘,

‘A
8"'
;\AA

VvV

. I6J5 100K}
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INSIDE THE HANDIE-TALKIE
(Continued from page 684)

|
the antenna, antenna loading coil and a |
.006-uf fixed mica condenser, as shown
in Fig. 1. The plate circuit of this
stage is loaded by a permeability-tuned
coil and is capacity-coupled to the sig-
nal grid of the 1R5.

Crystal control of the receiver oscil-
lator frequency is maintained by con-
necting a quartz crystal between the
No. 1 grid and screen grids of the 1RS5.
Excessive oscillator voltage on the
signal grid is reduced by a T-upf
ceramic condenser connected bétween |
the signal and oscillator grids. This
condenser meutralizes a portion of the
oscillator frequency voltage by return-
ing it to the oscillator grid out of phase
with the internally coupled voltage.

The 1T4 and 1S5 are connected in
the standard i.f. and second detector
circuits common to most battery receiv-
ers. Midget i.f. transformers are used
throughout. The secondary winding of
the input transformer is loaded with a
1-megohm resistor to broaden the if.
tuning,

Impedance coupling is used in the
output circuit to prevent plate current
from flowing through the earvhone.

When the set is in operation, it is
a receiver unless the “press-to-talk”
button is depressed. A diagram of the

Amateurs...

0 YOU know where you are in the Radio Spectrum? With a Glaub
D Xtal you can be sure. Our Xtals are ground to within .03% of
specified frequency and guaranteed, with a temperature coefficient
of less 3 cycles per megacycle per degree centigrade. They can't
be beat! Attractive, convenient holders to fit any set. A custom
built Xtal to your specifications ot a standard price.

DEUVERED 48 HOURS AFTER RECEIPT OF ORDER
LET US PUT YOU IN YOUR PLACE ON THE AIR!

PIONEER ELECTRIC COMPANY

Western Distributors of Glayb Crystals

complete set is shown in Fig. 2. All
switches are in the “receive” position.

THE TRANSMITTER CIRCUIT

When the set is used as a transmitter,
switching converts the r.f. amplifier and
oscillator-mixer portions of the receiver
to & master oscillator-power amplifier
transmitting circuit. The first a.f. and
power amplifiers of the receiver are
converted to microphone amplifier and
modulator for the transmitter.

While transmitting, the “push-to-
talk” button must be depressed. The
circuit of the set is then changed to
that of the diagram in Fig. 3, and a
crystal of a frequency 455 ke. lower
than the receiving crystal is switched
into the circuit. The output of the oscil-
lator anode is capacity coupled to the
grid of the 3S4 r.f. power amplifier.
The r.f. tank coil is switched into
the circuit and tuned by a .00014-..f
variable tuning condenser. This com-
bination of coil and condenser is called

a “tank” circuit. The antenna loading
cml is connected in a pi network tuned
by the tank tuning condenser and the
capacity existing between the antenna
and housing.

The dynamic microphone is trans-
former-coupled to the grid circuit of the
185. This tube functions as a speech
amplifier and is resistance-coupled to
the 384 modulator.

The grid return of the 384 modula-
tor is tapped into the grid leak circuit
of the oscillator tube, to provide proper
operating bias of the modulator. The
a.f. choke in the plate lead serves as
the coupling choke for modulation of
the power amplifier. A portxon of the
a.f. output of the modulator is applied

RADIO-CRAFT for JULY,

los Angeles 23, California

MORE smMAs#H BUYS o+

3700 East Olympu: Boulevard

to the earphone to provide a sxd(tone !
for monitoring transmission.

The “push-to-talk’” switch is made up
of 14 sections, which perform the in-
tricate switching: functions which con-
vert the receiver to a transmitter. Each
section of the switch has been given a
letter to simplify a study of the dia-
grams. In Fig. 1, all sections of the
switch are shown in the receive po-

Nahonal Radio Distributors

IMMEDIATE DELIVERY
NEW POST-WAR SCOOP

5 tube AQ/DC Superheterodyne
Radle Kit featuring bufit-in loop
antenna.  using  128A7. 128KT.
128Q7. 50146. 3523 tubes. Al
parts hrand new and perfectly

s L - 5 : d. Absol t . INcIuding_ cabi
sition. All of the switching funections | n. t S Yk
are evident from the diagrams. I Tor 2 T

Hook-up
SPECIA\L—N Ew

"‘! and selder. pot included in above kit

MAGUIRE ARC=—1 RECORD CMANGERG
retinion enkincered. single Control knob., pluys 10

or 2 10~ records. stops automatically after last ncord
i5 played. Exilra lifthtwelZht pick- up ;;rm features oprtm:
mounting and heavy duty juggzed n -$22.a9%
PAC 100 PORTABLE HECORD CHANGER CASE dm‘k
brown leatherette covered. Wil ccommodate above or
any other make changer. \Ioununz panel :l_)'V" sqQuara.

NET . . $8.93

Many of the resistors and condensers
of this set are mounted in small cir-
cular “cups” that fit around the under-
side of the tube sockets. Terminal lugs
are mounted on the rim of the “cups”
so that the parts may be connected to
the external circuits. Later models aban-
doned the cup system and used straight

NEW POST-WAR PDRTIBI.E
RECORD PLAYE KiTS
Model RP100 I’ln)ol’ Inctud
ing  beautiful alligator or

|

terminal strips, as shown in the photo leatherviie covered portabia
carrying case. motor, mm

on Page 684 pletely nnsombled 3-tube am-
plijier n T, aonu

The transmitter js easy to adjust. A o520 st
erystal and plug-in coil for the desired |
frequency are plugged into the unit and
the antenna fully extended. The “push-
to-talk” switch is held down and the
r.f. ampliﬁex tank condenser adjusted
to give minimum amplifier plate current. |
The plate current is metered by remov-
ing a jumper located at the lower end
of the chassis. f
The receiver is tuned by inserting
coil and erystal combinations for the
desired frequency. The receiver oscilla-
tor crystal is ground to a frequency
455 ke higher than the transmitter op-

records with lid cl‘t’)sed nnd
features separate toue and
volume controls.

ur eost. 524, 50 fess tubed
Kt ol 3 match
2 tub e .$2.95
Modet RCIOO Sum as_above with NEW '\{nl’ulﬂ! Reeord
Chaniter and 2-toned lcatherette portable ecarrylng case
ltll mntch Will take 10--12% Or 13—10” records with Ua
¢losed
Your cost

COMPLETE INSTRUCTIONS FOR ASSEMBLING
Hook-up wire and solder. not included in above kit

.. $44.95 lese tudbes

| | Extra SPECIAU BY.-PASS CONDENSER KIT. Con
~=sts Tubulars {(1ll 600 Voit) tn the fol‘)?,wlnl"
MEd. Ail frosh stock’ fully’ Buaranteed. Per Kit $5.95

include at lcast 259 with C.0.D. orders.
Write for New Free Catalog Now!

National Radio Distributors

Please

erating frequency. The receiver is then
aligned by conventional methods.
(Continued on page 723)
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PROTRACTOR DIAL

When in need of a precision dial, why
not try a protractor? Its divisions are
accurately spaced and make a neat ap-
pearance, as may be seen in the photo.

The metal types are usable where the
readings are referred to a graph or
chart for interpolation. When it iz de-
sirable to have a direct-reading dial, a
celluloid protractor is most useful. A

paper backing with the necessary mark-
ings and notations is placed behind the
transparent dial so that the calibrations
may be seen at a glance. A knob with a
transparent hairline pointer increases
the accuracy of the dial readings.
Three small screws or rivets may be
used to fasten the dial to the panel.
HaroLD PALLATZ,
Brookiyn, N. Y.

CODED TEST PRODS

I have found that it is possible to
make test prods from auto inner tube
valve stems and caps.

The valve stem is cut off close to the
tube and the needle removed. A nail or
long tack is driven through the valve
cap with a small portion of its head
protruding. A piece of insulated wire is
passed through the stem and wrapped
around the head of the nail. The cap is
then screwed on the stem.

NAIL? (‘VALVECAP ' TVALVE AND VALVE TUBE.

4
WRAP BARE EKD OF WIRE, TIGHTLY AROUND NAIL.
DESIRED LENGTH OF WIREX

By selecting valve stems from red
and black tubes, I have a pair of shock-
proof, color-coded, solderless test prods.

A. C. FROENOPFEL,
Bartlett, Texas

FADED TUBE NUMBERS

The tube type number is often
printed on the side of the glass type
tubes and through frequent handling,
the number soon becomes unreadable.

I overcome the handicap by dipping
the glass portion of the tube in ammonia
and allowing it to dry. The numbers
then stand out clearly. Powdered
ammonia may also be used by spreading
it on the surface of the tube and then
dipping into warm water and allowing
it to dry.

JOHN B. RoLLs,
Verdun, Quebeec.

704

BUZZ CURE

After replacing a power transformer
in a console type receiver, I noticed =
buzzing sound that was audible above
the signal when the volume was turned
low.

Wedging the coils on the transformer
core was tried without success. I found
that thin service cement applied to the

Rap10-CRAFT wants briginal kinks from
its readers, and will award a seven-
month subscription for each one pub-
lished. To be accepted, ideas must be
new and useful. Send vonr pet short-
cut or new idea in today!

edges of the windings and the core

laminations produced a positive cure.
CLAUDE M. Prew,
New London, N. H.

VYOLUME CONTROL REPAIR

Here i1s one of my favorite “kinks”
for repairing noisy volume controls. It
is unnecessary to remove the control
from its circuit.

Remove the chassis from the cabinet
and place a small hairpin between the
“C” washer and the threaded bushing.
A few twists on the hairpin with a pair
of pliers will hold the pin in place. This
will make a tighter fit between the reo-
tating arm and the carbon strip.

SAUL KIRSHNER,
Montreal, Canada

TUBE SUBSTITUTION

In servicing a receiver recently, I ac-
cidentally put a 6KT into a 6F5 socket.
To my surprise, I found the reception
just as good as with the original tube.
The plate and suppressor were left
floating with no voltage on them. Later
I checked this idea on other sets with
the same results. This scheme may well
be used for emergency tube replace-
ments.

LAWRENCE MOSEMAN,
Hibbing, Minn.

(Before trying this method of tube
substitution, it is wise to check the un-
derside of the socket to make sure that
the unused socket holes are not used as
tie-points for high-voltage leads.—
Editor)

RADIO-CRAFT
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HANDY IRON REST

While this kink is not an original one,
I find it helpful. When a hot soldering
iron is left on the work bench, appliance
wires are constanfly coming in contact
with its hot surface and becoming
burned.

This inconvenience may be overcome
by taking an old tube shield and
screwing it just below the surface of the
work bench. This makes a handy rest
for the iron and it can be reached
easily. when needed.

A, K. MEMON,

Karachi, India

SAFETY IRON

To prevent charring wires and con-
densers while soldering in close quar-
ters, take a piece of thin asbestos ¢loth
and wrap it around the lower part of
the body and tip of the soldering iron.
About three-quarters of an inch of the
copper is left exposed. The asbestos is
bound to the iron with fine wire.

WM. A. PLEEs,
Whitehall, Michigan

CORDLESS IRON

The accompanying photograph shows
the method that I use to prevent hav-
ing a long trailing cord on the end of
my soldering iron.

The handle of a heavy rubber male
plug is fitted in the handle of the iron.
The line wires are attached to the
prongs of the plug. The iron may then
be plugged into any convenient socket.

I have mounted a heavy-duty recepta-
cle in the top of a small metal box and
fixed it firmly to the top of the work
bench. The iron remains upright and
takes up very little space on the bench.

i3

- =

I find that the iron heats more rapidly
when it is held in this position,
JAMES. L. LANTERMAN,
Snyder, Oklahoma
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ARl NEW o ALLIED’S |94 6

- 6%@ /
o W
soldered directly to ends of the U. The 2 {
other coupling method consists of a
wire hairpin through two holes drilled | !
in the outer eylinder (but insulated gl - a i ;

from it). As this hairpin is drawn out- | e 4
ward the coupling decreases. Which- R s e - ¢ . ad"a d“d
ever coupling is used, it should be de- .\ 19 0{ 2

signed so that it will not interfere with ; e s -5

the sliding assembly as it is moved up L
toward the top.

The simplest antenna is the half-wave
dipcle consisting of two portions, each
about 6% inches long. Low-impedance
twin lead (75 ohms) may be used to
couple the antenna to the oscillator. For
best efficiency, the antenna length
should be made variable. A good method
i8 to make it of aluminum or brass with
one piece of tubing sliding within an-
other, until the correct total length is
found. Since the power output is not

% .
\ - FREE :

- Send for it Now!ﬂj

great enough to light a bulb noticeably, | Pt TSR ___.-_....;wluﬂa - .

the condition of optimum loading is
determined by the plate milliammeter.
The meter reads maximum permitted LARGEST AND MOST COMPLETE STOCKS

current when the coupling and loading |

are correct. Today’s handiest, most complete Buying Guide!
Brings you latest, finest values in parts, tubes,
l"’“’ R.F. 05C. kits, tools, books, test instruments, communi-
76 cations receivers, Ham gear, public address
and other equipment. Places at your finger
1y tips over 10,000 items of nationally knowan NEW RaDIO
guaranteed quality. Makes available to you Parade of SETS
5 the world’s largest and most complete stocks models, jn‘zludr::w 1944
Ly i under one roof . ., ready for rush delivery. radios, gng lafesgf cﬁ:f”'
. : - Enables you to get everything you need in ™eations recejyers cov’:'::
Fig. S—Tone modulator and monitor circuit. radio and electronics from one dependable, ;"gdb’”dcw, short-wavg
To carry on experiments this oscilla- central source. Send for this new 1946 Cata- sifol :;:::f;; bands. Beoy.
tor was used in conjunction with an log now. Save time, work and money! FdFmancy] Sﬂderful'per

audio tone modulation provided by a
76 oscillator. A PM speaker with push-
pull transformer is the Hartley oscilla-
tor coil and monitor in one. The second-
ary connects to the voice coil. This gives
a high-pitched note which can be moni-

valyes]

tored as it modulates the r.f. oscillator,
(Fig. 5).
HANDY RADIO g
O0Ks
=AND CALCULAT ITEMS
NPT % tanany " oy mulas &TDatg o OVER 10,000f o ;uw P.A. EQUIPMENT
dlo Clreuly R0 Torms. #a. iggest section © oUnd systems for
TRANS. - 8+ | na;:indaf.';‘oﬂnsn:;ro::.ok'slﬁmk 'E,'gm and eq“'Pmenze‘:z Public gddrey, reqi::er\y
L] -
SOMA 28 50w, Duta_Handbook — oy Hadte engineers, deolerss 300 ment. Complete fisting of
at PSOV 150V. P:;.ﬁ.m' 750. icemen, soundmen, °d. amplifiers, speakers, mi
¢ > Canacitarc*lstance and Seriee puilders. Allleacing €rophones il
= I 8~ N xsﬂ;j%ocmu!am, teyrs, BY ¢ lowest prees. Newest de. lcccessorle,
[ R.F R, oo, 258 mokes, O w. evelopments
E 1 N ;?5'.'550‘5‘73'"5:1“-1 Coll Wind- sendforFrEFC°’°‘°g"° meny exclusive feoru\:e"sh
. 37-954 b
Fig. 6—The power supply and filter system. = 23 —
The power supply and filter system i
(Fig. 6) is conventional. The transfor- “;L":DJ R:“'o CORP.
mer output is approximately 150 volts giiw i i Blivd.. Dept. 2-GG-6
under the load of both oscillator tubes 5216 UpgEtE _

Date
(approximately 25 ma) because of the 0 Send FREE New 1946 Catalog.

choke input used. Since this is equal to ' Send Six Books—Calculator No.

1 $. enciosed
the maximum plate voltage on the | Calculator No. !
acorn 6F4 it is not necessary to reduce '

it in any way. The ﬁ]ter system pro- A i Ty P P WS s o) B |
vides adequately pure direct current to 5 ’ g
both tubes. AdAress .....ouiesiiriaaes e Everytbing in Radio
In modulating the rf, it will be ¥ .~~~ O and Electronies
found that excessive audio input broad-
(Continued on page 724) I e e e e T el
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& Recently 1 purchased one of the
BC-412-A oscilloscopes. This “scope’
was used by the Army in radar installa-
fions. I would like a diagram showing
the changes mecessary to convert this
“geope” so that it may be used for radio
servicing.—(Many Readers).

A. A diagram is shown that will en-
able you to convert the oscilloscope for
radio servicing. The 6L6 pulse and
sweep generators and the 63J7 spread
amplifier are discarded and an 884 gas
triode oscillator sweep circuit is added
to the circuit. Two controls have been
added which permit the operator to

g

WU TG AR AR T T TR T TR T T T T

The Question Box is again undertaking to answer a limited
number of questions. Queries will be answered by mail
and those of general interest will be printed in the maga-
zine. A fee of 50c¢ will be charged for simple questions re-
quiting no schematics. Write for estimate on such ques-

tions as may require diagrams or considerable research.

.
A0 OO O A O AR

IHIB TR AIHIHET

make coarse and vernier adjustments
on the sweep frequeney. Input jacks for
external synchronizing voltages and for
the horizontal and vertical amplifiers
are used for external coupling to the
“scope”.

The parallel vertical amplifier is con-
verted to push-pull for better perform-
ance. The vertical sensitivity is approx-
imately .045 volts per inch and the hori-
zontal amplifier has been altered to in-
crease the gain to 0.3 velts per inch.

All leads in the input circuits of the
horizontal and vertical amplifiers should
be well shielded. The long leads should

CONVERSION OF ARMY RADAR OSCILLOSCOPE

have the shields grounded at several
points. Hum and microphonics in the
vertical amplifier may be caused by a
defective 6ACT.

Extremely high voltages are used in
some parts of the ’scope circuit and all
precautions should be taken to avoid
bodily contact with these circuits as
this will result in DEATH or SERIOUS
INJURY. When working on the unit,
all high-voltage condensers should be
discharged each time that the power is
turned off. A well-insulated metal serew
driver may be used to short the termi-
nals of each of the condensers,

OAC vert, ave. 884 sweep cen. BSJVsweer avr  GLG R ame. BL6L.ave.
b T3
A ] 5BP4 | Fooo Fomec/sw |70k ¢ 2007
- FREQ.
HORIZIN | L'V_:'\»--jl COARSE E%_o A '%?cm-‘“ H.R:;.’..: e
60 R Ok Monee 33
x =g D.PBP.SW. ‘~' W bl
SYNC.SELECTOR SW. 1” P "> SFE NOTEZD o
SOOK T 4 | Z1f 37 LsT X
SYNCIN i EXT. ¢ 1000V roo_jm? 2| T T8
| T IWE 5w — £170F
J_j # 5ERA00V 0. 5Fm— z
171000V 20K | = 0001 HORIZ, g -5 .
— 2w | Twcag Lzt e Ghi 3 for s
$500x IMEG < < 51%
SYNC SMEG P4 SWe
FINE 5004 15K
GND =.|500 FREQ. LOW 10W
w
8 ‘;' .B. b M
600V Ay — 3 J 15K /IGW
0.F. 81 100K | 600 ’ 5002 >4
600V oW jOF we SBH/I0W
OF |s002 sk (T
ams<;“l Siw T—'
o 16 8 ' ,
v 600V/ OF. 00R/2W 100K/ IW
h““ 1 2w | uca W1
& S T.ooooe
1k
"VALUE 07 CONDENSERS Bt 7'; i -
TAPPED BY D.P.8 P, S¥, % 0% k3 INTENSITY
FOLLOW: BMEG
1 -1.7600v. A )
&-a9 sk 5w |~ =600V
3-.05 ¢ ANA —
a-0 - 500K (5W fe | l
5-.003 ~
6 — .0008 MICA l !
7~ 00025 MIC |
v l - N7
OF=OLFILLED 400V ALLFILS g 25;} | . -2
(‘NOTSBP““ o 600 OF. ' : K OF. 5
500K 15K /10w . T L | e
5w w1 H000— | e |
508 < Z — ‘
4
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NEW FACSIMILE IS FAST
(Continued from page 680)

giving a check on what is going out
over the air. The one at the right may
be patched into various points in the
transmitting equipment, thus affording
a means of trouble shooting.

The scanner used in the Hogan ap-
paratus is of conventional type. Copy
wrapped around a revolving drum is
scanned by an electric eye in terms of
gradations of shade contained within
a very narrow horizontal line.

To accomplish this, the electric eye is
focussed upon one tiny rectangular spot
so that during one revolution of the
drum it scans around the cylinder in
terms of this tiny spot. By moving the
electric eye alorig the drum a distance
equal to the width of the spot during
each revolution of the drum, the copy
is scanned from left to right in a series
of slightly slanting contiguous lines
from top to bottom of the page. The
number of these lines in one inch is
called the definition of the system.
In this apparatus, it is in the order of
100 lines. . FRONT VIEW

f:;;_ ~ PAPER

S, PRINTER BLADE

FHELIX WIRE:

TOP VIEW
o HELIX WiRE

PRINTER BLADE }

PAPER
Front and Yop views of & Facsimile printer.

Meanwhile, at the recorder, a record-
ing element causes a marking spot of
the same size to travel across and down
the recording paper at the same speed
as the scanning spot. Since these sig-
nals are broadcast with the speed of
light, the marking spot controlled by
the fluctuating facsimile signal current
produces a facsimile of each tiny area
in the original at the corresponding
area of the recording paper.

Although scanners have been more or
less alike in all systems, recorders differ
greatly. Some simply reproduce the
beam of light on photographic film,
which is later developed. In others, a
point moves across a drum on which car-
bon paper is spread over white recording
paper. Pressure varies with the modula-
tion, causing a heavier or lighter deposit
of carbon on the backing paper. Most
modern systems are electrical in na-
ture. Current from the scanning point
passes through the paper, causing a
chemical darkening which increases
with the quantity of current passed.

The area of the marking spot is de-
termined by the intersection of a ‘“helix”
(spiral) wire wound around a cylinder
on one side of the paper and a strip of
metal (the printer blade) mounted

(Continued on page T11)

RADIO-CRAFT for JULY,

1946

- New! Complete!

FREE  gowncorp

NEW RADIO SETS
. ™
NEW AMPLIFIERS

, /
®% Electronic Equipment
_.? /,

HAM GEAR

g Ve
STANDARD LINES?! LARGEST STOCK!
IMMEDIATE SHIPMENT!

For the newest, the latest, and the best in radio sets, radio parts, amateur kits, and
test equipment, mail coupon below for your free copy of Concord’s first post-war
Catalog. It offers a huge storehouse of everything that’s new in radio and electronics

. . including the sensational, talked-about line of exclusive Concord Multiamp
ADD-A-UNIT amplifiers. It contains thousands of items . . . ali standard lines ...
war-born discoveries and improvemeants . . . all ready for same-day shipment
direct to you from CHICAGO or ATLANTA.

History-Making ADD-A-UNIT Line of Amplifiers

Typical of Concord teadership is the completely revolutionary line of Multiamp
ADD-A-UNIT Amplifiers, designed and engineered by Concord, sold only by
Concord. Built on entirely new principles, these Amplifiers offer startling innova-
tions not available elsewhere . . . new high standards of flexibility, fidelity, power,
economy, and all-round performance almost beyond belief. Mail coupon now for
Concord’s New Complete Catalog showing full amplifier line. . .and complete
assoriments of “everything that’s new in radio and electronics.”

r------------------------m'
g CONCORD RADIO CORPORATION H
H 901 W, Jackson Bivd., Dpt. RC-76, Chicago 7, 111, H
' i H Yes, rush FREE COPY of the comprehensive g
f I H new Concord Radlo Catalog. H
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CHICAGO 7 ATLANTA 3 -

901 W, tackson -Bivd.
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INDIVIDUALLY
MARKED

for Quick Identification of
Resistance and Wattage

172 Watt » 1 Watt 2 Watt

OHMITE
Littly Devi

INSULATED
COMPOSITION
RESISTORS

NoOT ONLY are these new Lirtle
Deuils tops in performance and
service . . . but you never have
to guess about the resistance and
wattage of any unit. Every Lirtle
Deuvil is individually marked for
quick, positive identification in
your resistor stock or servicing
kit. In addition all units are colog
coded. Avaijlable in Standard
RMA values from 10 ohms 1o 22
megohms, * 10% tolerance.
Available only from Obmite Distributors

OHMITE MANUFACTURING COMPANY
4894 Flournoy 5t., Chicago 44, U, S. A,

1

1 1 I 1
Type | Size Resistance  Moximum| List I
|Length Diam.| Raonge Volts | Price |
1' A @ 10 Ohms
YaWon| % %4 to 500 | 13c¢
22 Meg.
B [ 10 Ohms
VWan [ %' W |t | 100 | 17¢
| | 22 Meq.
| " " i 10 Ohm_s - |
{2awen V" Sig ] e 3500 | 25¢
! 22 Meg. J |

1

OHMITE

RHEOSTATS « RESISTORS « TAP SWITCHES
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NEW RADIO - ELECTRONICS PATENTS

R.F. INDICATOR

George E. Colman, Red Bank, N, J,
Patent No. 2,395,850
.F, TRANSMITTERS arc tuned and modula-
tion checked conventionally by thermeo-
couples and meters, both of which are rather ex-
pensive and delicate. This new circuit should be
of interc8t to amateurs and others since it en-
ables a e@ircuit to be correctly tuned by using
only an ordinary neon bulb.

AAA

T s, w7 | SHIELD (SEE TEXT) 1y
.__L 2W. NEON
=100V 00025 M

00025

W

=
L

-

A conducting ring is placed around the neon
bulb and is connccted to a pickup device such
as a small antenna which is introduced into the

| r.f. field. The small variable condenser controis

the eléctrostatic cxcitation to the bulb. Qne of
the bulb plates is grounded, and both are c¢on-
nected across a small condenser which equalizes
the discharge so that each plate shows approxi-
mately the same glow,

An asuxiliary d.c. circuit is connected and ad-
Justed so that the neon is only slightly ionized.
The added r.f. power causes a corresponding in-
crease of ionization. Relative r.f. magnitude may
be indicated by the variable condenser setting
necessary to reach a given degree of jonization.

Typical circuit constants are given in the dia-
Eram.

ELECTRONIC CHRONOCSCOPE
Carrol R. Nisewanger and Frederick W. Brown,
Pittsburgh, Pa.

Patent No. 2,395,902
THE measurement of very small time intervals
% {of the order of 10 microseconds) s accom-
plished by this instrument. One practical appli-
cation is the measurement of rate of detonation.

~,
Tsw -

In explosive design, for example, it is often nce-
essary to know the time interval between the
instantaneous detonation at given points along
an explosive.

(1]}

The circuit uses two thyratron tubes connected
to a switching tube. The latter tube, s pentode,
is adjusted as follows. The sereen grid is biased
below cut-off, but an applied positive pulse will
restore the tube to a conducting condition. If a
ne¥ative pulse is applied to the control-grid im-
mediately thercafter, the tube cuts off ngzin. The
pentode eircuit is eduivalent to an R-C circuit
which is closed and then opened. As a result the
condenscr C becomes charged to some value de-
pending upon the time interval of conduction. A
meter across C may therefore be calibrated in
terms of that time interval.

Closing 8wl starts the interval being measured.
The voltage drop across Rl transmits a positive
pulse to the upper thyratron which breaks down.
The voltage drop across R3 applies a positive
pulse to the switching tube which begins to con-
duct and charge the condenser C. The completion
of the interval is marked by closing Sw2, which
produces & voltage drop across R2. The resultant
pofitive puise fires the lower thyratron and there
exists a voltage drob across R4. A negative pulse
is therefore transmitted to the pentode control
grid, cutting off the plate current.

The voltage to which C has been charged is
measured by a vacuum-tube voltmeter which in-
eludes the usual balaneing-out circuit. This per-
mits setting the meter G to some reference point
before measurement. Voltage across C (and
therefore time interval) is indicated by a cor-
responding deerease of meter indication.

The circuit may be calibrated by closing the
key switehes mechanically at known small time
intervals. To measure the rate of detonation of
an explusive, each switch may consist of tweo
fine wires placed close together. When the ex-
plosion reaches a switch, the relcased ions act
to close it. With a slight change of circuit it
is possible to utilize a circuit break to fire each
thyratron.

At left, two thyratrons which switch cen-
ter tube, causing current flow in interval
between impulses, and charging condenser

C. Charge on C, measured by YIYM at
right, indicates exact time interval.
—m——

-+

=l

©

—-I-ili'lll -

[ il )

[ S

The circuit is adapted to measure over a wide
range of values by providing several values of
resistors in the condenser charging and gal-
vanometer circuits,

=N

J.M\!L ’ Suggyested by
1 Bél)l lg‘oﬂv;lﬁm.
szhtﬂ 1 U akley, Hi.
“I'm trying to tune in another station!"
RADIO-CRAFT for JULY, 1946
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TECHNOTES

.. .. SPEAKER REPAIRS
When a speaker cone is warped so
that it will move freely in only one di-
rection, it may be repaired by springing
it back in the correct position and
blocking with wadded paper, felt or a
small weight. While the cone is blocked
in this position, the eorrugated rim of
the cone is wet with water and then
allowed to dry in this position. The
cone will retain this position when
dry and will be free from seraping.
HUBERT WATKINS,
Guifport, Miss.

. ... BATTERY POWERED RADIOS

Operating voltages of 1%-volt oscil-
lator tubes used in many sets is very
critical and cannot be determined with
a tube tester.

To prevent unwarranted complaints
Soon after a set has been serviced, the
minimum effective filament operating
voltage should be determined. This is
done by making up a separate extension
cable for the A-plus line. A 10-ohm rheo-
stat is inserted in the lead and the re-
sistance increased until the tube ceases
to oscillate. If it refuses to oscillate

at any voltage below 1.1, -t should be |

replaced, as it will not get all of the
usable power out of a set of batteries.
In making this test, a good voltmeter
should be connected directly across the
filament terminals at the tube socket.
A high-resistance or vacuum-tube volt-
meter connected to the stator of the
oscillator tuning condenser will indicate
the instant that oscillator fails.
GErALD Evans,
Ole, Arkansas

.+ .. ZENITH 83611
Sharp crackling noises while tuning
this model may be caused by corroded
contacts on the tuning condenser gang.
Clean all bearings, fly-wheel, counter
shaft and tuning condensers by apply-
ing carbon tetrachloride with an art
brush. The bearings are then lubricated
with a light film of machine oil.
CLAUDE M. PREw,
New London, N. H.

[ DELIVERY FROM STOCK ]

Aerovox Can Type Condensers:

GLS 450 V. 8 mid.. net $0.89; GL 450
V.. 8 mid., $0.89; 2GL 450 V. 8-8 mfd.,
$1.33;: GL475 V. 8 mfd. $1.22; GL 450
V. 12 mfd.. $1.16: GL 450 V. 20 mid.,
$1.43; PRV 450 V. 10 mid. $0.95;
PRV 450 V. 40 mid., $1.81; GL 600.
8 mfd.. $2.16.

NO SURPLUS — ALL FRESH STOCK
CINAUDAGRAPH SPEAKERS

2 In. PM,, 2Z\IP, $1.55

3 In. PM, 30 MP, 3232

10In. P.M.. PM 10-12, peak watts 16, $8.79

12In. P.M., PM 12-13, peak watts 18, $9.84

12In. P.M.,PM 12-16.neak watts 21 .$15.83

St. Clair Vacuum Tube V.O.M\., $49.95

Silver Vomax. $59.85

Hickok No. 203. Electronic Volt Olm
Capacity Milliammeter, $79.80

Simpson No. 260 V.O.M, $33.25

RADIO EQUIPMENT Co.

=

- =YOU
RADIO

can hold a

- ELECTRONICS

THIS NEW WORLD OF ELECTRONICS promises excit-
ing opportunities for employment in new applications of
new eclectronic developments, FM broa ting, micro-
wave relay systems, television, mobile communication
systems for railroads, automobiles, busses and trucks—
these are only a few of the post-war possibilities for new
emé)i?sgl:ent, BRAND NEW JOBS IN BRAND NEW
F1 g

ARE YOU QUALIFIED FOR THESE NEW JOBS? That
is the first question you will face. Practical experience is
only a partial answer—the field has plenty of such men.
Practical experience PLUS technical training is the best
answer-—the answer that will bring that better job and
more pay.

YOUR FIRST STEP TOWARD THAT BETTER JOB in
this New World of Electronics is your resolution to acquire
a sound basiec knowledie of the technical side of radio-
electronics. Add this knowledge to your practical experi-
ence and place yoursclf ABOVE the competition of the
“average” radioman. Cleveland Institute courses of super-
vised home study training are planned to do just that Job

LET CLEVELAND INSTITUTE TAKE OVER YOUR
| PERSONAL UP-GRADING PROBLEM. Qualified. com
petent instructors, ample, personalized instructional aids,
orderly, progressively arranged study assignments in ree-
ognized, approved technical texta-—these are only a few of
the many superior advantakes of Cleveland Institute's plan
of personalized spare-time home study training for pro-
fessional self-improvement,

Write today for
free,  descriptive
booklet, “THI1S
NEW WORLD OF
ELECTRONICS
HOLDS OPPOR-
TUNITY FOR
YOU.” No obliga-
tion—no salesmen.

Approved for Veteran Training
under the G.). Bill of Rights.

. - Use Cleveland Institute
home study courses for pro- |
. fessional sélf—improvement.«sj

CLEVELAND INSTITUTE STUDY
COURSES COVER THE FIELD OF
RADIO-ELECTRONICS — TELE-
VISION, ULTRA-HIGHI FREQUENCY
TECHNHUES. AM and FM BROAD-
CASTING, COMMUNICATION ENGI-
NEERING—from simple treatment of
fundamentals, through preparation for
FCC commercial radio operators’ license
examinations, up to and including com-
plete high-level quantitative treatment
of advanced radio electronies and com-
munication engineering.

Aye, lad, CIRE )

Cleveland
Institute
of
Radio
Electronics

Choose the course best smited to your
needs, and start with the section youn are
qualified to enter, You pay for only the
section or sections You need. Use the
“Pay-as-you-go plan” patiterned after
ethical, educational practice. These fea-
tures are unique with Cleveland Insti-
tute, and represent the best in the mod-
ern, Podt-war concept of home study
training.

Muny Cleveland Institute students of
ndvanced engineering courses today are
broadcast chief engineers. Graduates of
Cieveland Institute courses are eligible
for the top Jjobs in radio-electronics.

CLEVELAND INSTITUTE of RADIO ELECTRONICS

Contractors to the Canadian Rroadcasting Corporation,
Suceessors to

Nison Ramo Scnoor, Founded 1939
SmutH Pracricar Rapio InstiTute, Founded 1934

RC-7 TERMINAL TOWER

'] CLEVELAND INSTITUTE of RADIQ ELECTRONICS

RC-7 Terminal Tower, Cleveland 13, Ohio

377 East MaIN ST, LexincTon 34, Kvy.

CLEVELAND, 13, OHIQ

imme s s mm e e m=asMAIL THIS COUPON i ammssm s n e e e e ===

degire training in .

ey

have had experience in broadecast-

Gentlomen: Pleaso send information about your homo i iei i
study courses in Radlo-Electronics.” " ing 0 servicing L1 operating 01
mfg.[0 CAAO Army-Navy(}
NAMD ppl idvbbnidddamumbioks » mio- o  pacotdfihe oo . .o amateur TJ other................
ADDRESS ............. .. I am a High School Grad [
College Grad O3
Tholda...... degree in ..........
f1 Check here if you are a War
-STATE. - Veteran
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@ For those tight spots calling for hea

duty capacitors, you can always count
Aecrovox Type-89

and by-pass functions in transmitte

high-voltage amplifiers; in r.f. by-pass

circuits; interference eliminators

ment. Briefly:

AEROVOX TYPE - 89

etal-can com”

ically-sealed M€ B ST
ﬂe'":: tflltl:lh' sealed ngamz:.o:nl
:::: or moisture penetration-

ected
se IS insulated, of n‘n?:ntonn
cv:lh the capacitor section:

. nd
ting strap ®
G su pphed.

guter
Center ™¢
insulating tube

2000 volt

1000 and pupu\ﬂl

Choice of

n 400, 600,
D.C.¥W. ratings-
capacity values:

1wl 7/16”

to 11/16 %
Sizes from

2 3/16".

¢ Ask Our Jobber...

When you require such heavy-duty ultra-compact
0il capacitors, just ask your Aerovox jobber for

Type-89. Ask for latest catalog containing list-
ings. Or write us direct.

EW BEDFORD,MASS,, U.S.A
Export: 13 €. 40th St New York16,N.Y. « Cable: ‘ARLAB’

oil-impregnated oil-
filled tubulars. They are especially ideal

for use in vibrator applications; coupling

for
motors and generators; and in test equip-

Available' Eadio-Electronic Iiierume

| Manufacturers’ bulletins, catalogs and periodicals,

A SERVICE FOR RADIO-CRAFT READERS: In order to save your time,
postage and incidental work in writing a number of letters to different
manufacturers to secure the various bulletins offered, proceed as follows:

On your letterhead (do net use postcards} ask us to send you the litera-
ture which you designate. It is only necessary to give us the numbers. We
will then send your request directly to the manufacturers, whe in turn
will send tbeir bulletins or other literature directly to you.

|237—SOUND EQUIPMENT

| A catalog of sound equipment and
associated equipment published by Con-
cord Radio Corp. Includes public ad-
dress equipment of all sizes as well as
intercommunicators. Such sound acces-
sories as recorders, microphones, speak-
ers and cable are listed.—Gratis

240—INSTRUMENT CATALOG
Metropolitan Electronic and Instru-
ment Co. has issued a catalog of popu-
lar servicing equipment. It contains il-
lustrations and specifications of all in-
struments that are listed. —Gratis

241—MICA CAPACITORS

A well-illustrated catalog of mica
condensers issued by Sangamo Electric
Company. It includes a wide range of
mica condensers for radio, electronic
and industrial applications.—Grafis

238—ELECTRONIC EQUIPMENT

A 36-page illustrated catalog issued
|by Walker-Jimieson, Inc. Of particu-
|lar interest to the manufacturer and
serviceman. It includes industrial X-ray

machines as well as servicing and shop
equipment.—Gratis

vy-
on

243—INSULATING MATERIALS

An interesting manual of insulat-
ing materials prepared by William
Brand & Co. Characteristics of oils,
varnishes and various solids are tab-
ulated and commented upon. Included in
this manual is a catalog section that

lists insulating papers, cloths, tubing,
tapes and varnishes.—Gratis io inter-
ested parties

A "HANDIE” AID? TO BURGLARY

rs;
239 MEASURING EQUIPMENT
Leeds and Northrup Company issues
a 36-page catalog of precision labora-
tory equipment for d.c. measurements.

This catalog is well illustrated and
describes each item.—Gratis

Use Walkie Talkies
|In Safe Robberies

By tha DPoiled Presm

' PEORIA, 1, Peb 77.-~Two,
\men charged with sale bungiaries
told police today thity had devel

oped & mew Lechnique—the use of
walkie-talkle radias (0 Gvoid AP~

Itun.

Walter L. Rhodes, 34, tald
muthorities he carried & walkle
taikie with him 1nslde the buld-

lo warp him of the spProsch of
| police.

The old saw '"Many a true word's spoken in jest'* was never better illustrated than by the above cartoon.
Hardly had the Peoria story been d

ropped from the last editions of the newspapers than the New York
Ci&' police rounded up a gang of youths accused of committing 75 robberies with the aid of handie-talkie
radios.

The 20-year-old leader of the gang, it was said, was not satisfied to use only radio, but was working on
an infra-red device to give the gang "'invisible light'* for their burglaries. Although he is a former Navy
technician, there is no indication that the use of radar was planned!

The threat to public safety from the criminal use of highly mobile and portable radio is so grave that
New York's Police Commissioner believes “'we will have to have some kind 6f controls fo keep such things
out of the hands of c¢riminals." He pointed out that not only handie-talkies but short-wave automobile
radio apﬁ

aratus similar-to that used by police might also be a menace. Equipment to link moving motor
cars to the telephone network can also be dangerous,

Wn Canada: AEROYOX CANADA LTD., Hamilton, Ont,
710

Another truism verified by the alleged youthful “'scientific criminals'' was the old saw about crime not
paying off. The average haul amounted to $200, to be divided among five participants. Considering the
time and technique required, honest labor might have been more remunerative!
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NEW FACSIMILE IS FAST
(Continued from page T07)

across the paper on the other side. By
revolving the drum at the same speed
as the scanning drum, this angle of in-
tersection is caused to travel across the
paper from left to right once for each
revolution of the drum.

When electrolytic recording paper is
used, the printer blade is stationary—
the facsimile signal current flows
through the paper at the instantaneous

point of intersection, causing the elec- |

trolytic action between the paper and
the metal of the printer blade, which
produces a mark of corresponding
shade at this point.

For home broadcasting the continu-
ous, immediately visible recorder is the
most practical. The only operations re-
quired of the set owner are the very
simple ones of turning the recorder
on and off, and tuning to the desired
station. No processing is required be-
fore the copy becomes legible and, i
addition, the home owner may either
watch copy as it is being recorded, hot
off the air, or may leave the recorder
unattended. during an entire day with-
out missing his favorite program.

The receivers, Mr. Hogan believes,
ean be combined with ordinary FM
broadcast receivers like the present ra-
dio-phono combinations. The facsimile
section need cost little, if any, more than
a good record-changer.

Ravic Thicty- Five Pears Ago

In Gernsback Publications

HUGO GERNSEACK
Founder
Modorn Electries . 1908
Electrical Experimentor a 1913
Radio News . S T 1918
Sciente & tnvention . 1920
Radio-Craft . 1929
Short-Wave Craft - .1930
Wiretess Association of Amerkca 1908

Some of the larger {ibraries In the country still have
conies of Modern Electrics on file for {Interested readers.

A New System of Wireless Telephone,
by Vietor H. Laughter.

Pictures by Wireless.

A Helix Design, by L. R. Wilson.
Wireless on Aeroplane.

New Arc Apparatus.

Strengthening Wireless Signals, by
Ellery W. Stone.

Wireless Switch, by Harold Kerr.

Rotary Detector, by Raymond Ruther-
ford.

A Variable Condenser, by Stanley F.
Patten.

A Simple Adjustable Detector, by
Thoirnton Kearfott.

Portable Cane Wireless, by B. Moran.
Learner’s OQutfit, by “C.P.M.”

Aerial Lead-In.

Improved Condenser.

RADIO-CRAFT for JuLy,

ORDER NOW?!

OUTSTANDING VALUES IN

MILITARY SURPLUS

U. S. NAVY MODEL

RAK-7 SHIP RECEIVER
NEW—IN CASES

Made by R.C.A. 9-Tubes; 6
Bands; 15 KC—600ke complete
with power supply operating on
115v/60 cycles.

ARC-S Receivers. complete

ARC-5 Transmitters, compl., less Dyn.
BC-221. Freduency mcter. complote.
G.E. Synchroscope new, complete
947-A Maqnclron Transmitter From

MC. 363-11 Rans c- Converter. 10 amol.
from SCR-S.
BC-BET-A Rerciver Indleator from sCa- sa¥
BA-58-A Power unit from
BG-412 Scope from SCR- 268 wltﬂ tubcs .
BC- 409 Pulse Ampl. from SCR-2
with an

Driver 6V6 lo pair of a11's

Modulation Transformer 811°s to 813 ...
Modull‘ﬂun Transformer: 807 to pair of

Power Tmmformer 115.60¢ / 300v-ct
20ma / Sv & 6.3v il sec P
Kenyon Fil.” Transformer 115¢/Sv.115 A’
Single mo Ldouble button mike-to-qrig
transéo,
lso nmps chokes Good for chake
Modutatiol
Stoatite mlnntum coil forms :I.lle aia
Ceramic coll forms. adj. base 235x1 ala.
DYnlmo'.or. made by G.E. ors; 28v/1.1
input 250v/.060 A outbut. for SCR-
214 or ARC-S, used, perfect condition
Sclsyns, Oicbhl, lls 60cps Per pair
Klystrons 7234/ new
SCP1, SCP4 wlth tube sotie
micawave rlmnm in  stock

BC-406. Frequency range 201
mec. to 210 mc. I.F. freq. 20 mec.;
2 mc. bandwidth. 15 tubes.

$29-95

rnal Corps type BC409 from SCR-268
| Radar set. Designed for 115 volta, AC
0 eycles. This unit developed the initial
cadar pulse and eontains valuable com-
ponent parts that valued individually
would, in sum, cost several times the
elling price of this unit. Fine buy for
xperimental work, or for anyone who
can use the component parts. Slightly
1sed. Following are a few of the items
that make up the unit. 1—304TL
(Eimac) triode 3-—2 mfd. 4.000 W.V,
GE Pyranol condensers. 1—3200 volt 160
MA power transformer. 1—Varine 5
lamps General Radio type CU 200. 1—6
volt 26 AMP fil. transformer (for 304
| TL). 1--2.5 volt 10 Amp. fil. transform-
j er (5000 volt insulation). 1—1 mfd. 1,000
volt GE Pyranol. 1—2 mfd. 1.000 volt

GE Pyranol

2—0 to 4,000 volt. 3" velt. meters (0-1 mil. move) and mise. chokes, resistors, condcnscrs ete,
W- 1414—Comple£e units only. Your ¢ost each...cc.voviiieinnaan. N 879,50

NEW RECEIVERS B.C. 603
semi-completed. made for 603
Tank F.M. less var. cond. & front
bancl, no tubes.

$4.50

In Jots of 25....00000000...83.50
Tech. Book & Hook-up...,.. .50

LF.

TRANSMITTING
VARIABLE AIR CONOENSER

300 mmfd. 5000V
OUR PRICE 514.95
CRYSTAL FILTER UNIT

CARDWELL

TS§-300-VS.
List $40.50.

LARGE INVENTORY OF 400
CYCLE TRANSFO MERS. SEND

FOR LIST,

NEW BATTERY BOX BX-4. 90v,
67Vav - 3v - 4%4v., common. A
Terminals: with Cadle. All wired.
ready for use. Black wrinkle fin.
ish. wiil hold: 2-Bell-ringer ‘A"
batteries. 2V; dia. 4.22;v “B"
Batteries; 3.%x2Vx2-34, [-4Yzv
“C' Battery: [1%x3x4.

Ideal for Portable set. each 83'75

All merchendise guaranteed. Mail orders promptly filled. All prices F.0.B. New York City.

Send Money Order or Check.

Shipping charges sent C. 0. D.

Send for Flyers.

COMMUNICATIONS EQUIPMENT CO.

131-C LIBERTY ST., NEW YORK CITY 7, N. Y.

TELEPHONE WH 4-7658
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Wells’ New Amateur Radio Division

Tom Kosti W9IOPU. heads the new Amatenr Radio Division. He has carefully
selected a wonderful list of parts and equipment just released by the Govern-
ment. You can save a big share of the cost of your new rig by writing Tom
for his new Amateur Radio Circular. Wells Amateur Radio Division, 4715-E
West Madison Street, Chicago 44, Illinois.

USE COUPON BELOW FOR COMPLETE INFORMATION

WELLS SALES, INC,, 4715-E West Madison St., Chicago 44, Ilinois

Please ship the following Tubes: -
for §... . is enclosed.
3 Please mail free Amateur Radio Circular.

NAME ...
ADDRESS

-
L)
[
[}
L}
L)
L}
L)
E
L}
[}
L}
L}
[ ]
L

Please send prices and information on the following items

P L L P R R L T A R LR

Transmitting Tubes}
at WELLS |

We have a fine selection of medium power
trunsmitting tubes of the most popular
types. These are all hrand new stundard
makes packed in their original sealed car-
tons and fully guaranteed. All wubes are
government eontract termination material
and have heen approved by JAN inspec-
tion. We have priced them far lelow ae-
tual value and suggest that your order in-
clude epares as quantities are not unlim- I
ed.

829B (Illust.) $4.75  3C24 $4.00
304TL 1250 813 9.5 |
803 900 832 795
807 125  832A 9.00 |
811 200 7193 60

. for which cheek (or M.O.)

TELEVISION FOR TODAY
(Continued from page 683)

been adopted. First, instead of sending
the electron beam straight across the
screen, as shown in Fig. 2, it is slanted
slightly downward to achieve the effect
illustrated in Fig. 4. In the first method
(Fig: 2) it would be necessary to quick-
lv drop the beam as it was moving from
right to left during the retrace interval
in order to place it in position for the
next line. While this ean be done, it is
not as simple as the method of Fig. 4.
In that method, a combination of verti-
cal and horizontal deflection voltages
cause the beam to travel at a slight in-
cline. When the right-hand side of the
image is reached, the beam has been
lowered to position for the next scan-
ning run and need only be moved
straight across during the faster re-
trace period.

The second modification is in the hoeri-
zontal-line scanning sequence. It is
made to overcome a flickering effect
that would otherwise appear. Whenever
a series of related still films are pro-
jected on a screen, they can be made
to appear continuous if the rate of pres-
entation is greater than 15 per second.
However, because each frame is so
(relatively) slowly replaced by the suc-
ceeding frame, a definite flicker is pres-
ent. By the use of special shuttering
methods, we can eliminate the flicker
entirely. In a television receiver we

712

have an analagous situation. Each com-
plete scanning run represents the
equivalent of one frame of film. If we
have too few presentations per second,
flicker will be evident. The object, then,
is to cause the beam to scan so rapidly
that never does the image light begin
to fail. One solution is to have 60 full
seannings per second. A better solution,
however, and one that aceomplishes the
same effect at a lower repetition rate
is the process known as interlaced
scanning. (The desirability of a lower
repetition rate is because the bandwidth
requirements vary directly with the

START
I,
S

G AT,
%

~>§&\'\‘t\\\>

- 77 W 7
2 A AT
7 S "

4
N

DN
Al IR
W 7 ‘.’::“"z 7
~H
- Z / /
—>/ A\ R R \\\\'
) 7 T
e NN TR
= DIRECTION OF SCANNING kﬂNlSH’

Fig. 3-a—The usual horizontal scanning path.
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number of images sent per second.)
The basis of interlaced scanning is
to have the electron beam cover first
all the odd lines, then come back and
cover the even lines. Hence, only half
of each image is being sent at one time.
However, the eye cannot separate the
halves, and visually it appears as if the
effective rate is actually 60 frames per
second, whereas it is only 30. By keep-
ing half of the image always before us,
all traces of flicker are cleverly elim-
inated. The even lines are sent in 1/60
of a second, the odd lines in 1/60 of a
second, or a full image is sent in 1/60 +

| 1/60 or 1/30 of a second. For each sec-

ond then we get 30 frames. The use of
values like 30 and 60 is directly con-,
nected to the frequency of our a.c. pow--
er mains. In England, where tha power
frequency is 60 cycles, values of 25 and
B0 are employed.

ETA.RT DIRECTION OF SCANNING

Y\ 7\
§§§ .. 0
E%\\/" :1 A
/ "JI N
Y\ ‘35*:
% .
§Z§L HJ

Fig. 3-b—Vertical scanning is quite as easy.

)\ PATH OF
SCANNING
BEAM

Fig. 3:c—A practical pattern in some cases.

To differentiate between the two
rates, we say that the frame frequency
is 30 per second, while each half of a
frame (either the odd lines or the even)
is known as a field. From above, the
field frequency is 60 per second; add
to this the fact that 525 horizontal lines
are contained in each image or frame
and we have the standards set for the
present television system.

A complete scanning of an image is
indicated in Fig. b. Field 1 begins with
the beam at point A. It then sweeps to
the right, slowly scanning out the in-
formation until point B is reached. Now
a blanking pulse is inserted into the sig-
nal, cutting off all scanning action until
the beam has been brought by a hori-
zontal synchronizing pulse to point C,

for JULY, 1946
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the next odd line, or number 3. This is
repeated for each odd horizontal line
until the end of Field 1 is reached at

point D, the extreme lower right-hand |
corner of the image. Now the signal is |
again blanked out while a verticali
synchronizing pulse brings the beam

back to point E, the start of Field 2. |
Note that point E is in the middle of |
the image and represents a point that|
is 26215 lines from the start of Field 1,

RETRACET)  SCANNNGTRACE—)
x|

3

_.r_\‘_\

?

8
ENLARGED BLINE SECTION OF 525 LINES e

Fig. 4—Image trace, not retrace, is sloped.

point A. The rather odd figure of 262%
is due to the fact that the entire image
contains 525 lines and one field is half
of this amount. When the second field
has completed its scanning run at G,
the synchronizing pulse brings it back
into position A for the next frame.

THE IMAGE DISSECTOR '

The Iconoscope camera tube ﬁndsl
wide application, but other tubes do ex- |
ist. One type, developed by P. T. Farns-
worth, is the image dissector tube shown
in Photo A. An internal view, provid-
ing more detail, is given in the draw-
ing on page 683 and will form
the basis for our explanation. The
scene to be televised is focused onto
the internal photosensitive cathode by |
an external optical lens system. Underl
the action of this incident light, elec-
trons are given off in proportion to the

START OF FIELD1 E,~START OF FIELD 2

LAST LINE OF FIELD 2~ LAST LINE OF FIELD
Fig. 5—Interlaced scanning prevents flicker.

light intensity at each point. The elec-
tron distribution thus leaving the cath-
ode surface is electrically equivalent |
to the distribution of light and shade
focused on the cathode plate by the
lens, A positive voltage located at the
cpposite end of the tube forces this
electron cloud to travel forward, while
electromagnetic deflecting coils keep the
(Continued on followiny page)
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is value In ham band crystals that top3 G erystals for X by 5.0 ?
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/”Mﬂf/tﬂ”w TELEVISION FOR TODAY | IN STOCK FOR

{Continued from previous page)

IMMEBIATE
emitted electronic picture pattern intact. DELIVERY
; In the lconoscope, the charge remains | Metal Case 0ii Filled
on the mosaic, while an electron beam Bath Tub Condensers
scans the surface. In this tube, scanning A, mid— 25 mid—5 nrd—600 Volts.. .va.32e
is accomplished by bringing the elec- ual .11 mld 600 Volts........... s 14¢
tronic charge distribution to the scan- €Carbon Resistor Klts
ning aperture and then swinging e ity Incliied 3¢ Want_ AT SENESLg
n LIoY 14 LS Qnl
the electrenic image back and forth ; 500 ggggg Qhms
so that each section of the emitted 3000 Gnms ﬁgﬁ"v%‘i’% iag i Ales Ot
charge has a chance to pass into the Soid 13 Quan'ltlrs of 100 only. May be asgo: ted.
opening®and subsequently cause a flow & d s=
of current in the external circuit. The Meissnerehoke eoillfltsa
magnetic field shifts the whole electronic e ARG PRI Ees (0 [ ST

image up and down and from side to
side, exactly as the scanning beam is

Meters

: ' : WESTERN sic Morem
om ‘“’\e U ; moved in the Iconoscope, until a sample 5 {QT G
. - cale Murked 8-20 Kiliwolt; dia, 3%”., 3.95
est of the electronic charge has been ob- GE—WESTON - 0-10 Mil DC; dla, 2%*..2.75
‘N “d S \-atg ; tained from each section of the image, | Standard Make Curved
S w i in the manner dictated by interlaced | Arm Pickup With L7224
Rad\ﬂ u“p seanning. | Cartridge e
; | As long as light is focused on the Ant . Lots of 3 “21‘95
photosensitive cathode, electrons are be- l ntenna Kits e

Lois of 3 ca 6S¢

ing emitted in a continuous stream.| M @pycral Defectors
304 TH TRANSMITTING TUBES Hence, no matter what section of the ‘ In ﬁzg"é'.:w“nﬂ'fi' serew moumting complele
with Car Whisker ..4S5¢c

. . b e image is being scanned at some particu-
,Ef,fgyf:a%nge,‘éﬁ ;50: ul:]m:ﬁ::;iraetl lar moment, electrons will always be Wran aying 1‘3.”3‘.’.'11' s.?é‘.'ﬂ&‘f’pﬁ-?afe
from R.W.T. A ver- present to enter the scanning aperture. T S eD RATS WaE
satile medium-mu | Your cost 9 5 | The relatively few electrons that en- Write Dept. V5
triode now heing [°F RW.L ter the scanning aperture at each in-
sold at 5 times

stant would be far from sufficient to

R.W.T.’s cost to you — slashed to the produce clear signals in succeeding am-

sensationally low price of $9.95! An-

other R.W.T. achievement! Use it as a plifiers. In ail probability, the random
modulator — an oscillator — an ampli- noise voltage that is part of every tube
fier! Filament: 5.0 or 10 volts. DC would be strong enough to mask the
Plate Voltage: 3000 volts (max.). DC signal beyond the point of recognition.
Plate Current: 900 ma. (max.). Plate To overcome this handicap, an electron

Dissipation: 300 watts. Limited quan-

tity only! multiplier assembly is made part of the

scanning system. Incoming electrons hit |
No matter what you need in radio specially coated plates that emit several |

nt —order from | PRBE .
Ea&t% o{v:q#;‘r;em: complet: e e}ectrons for e'ach impinging one. These e UH_D YBUR uw RECORD
ment of over 10,000 top-quality parts electrons now go to a second plate, PLAYER
at lowest prices. Write us your needs where again ‘a multiplication occurs. By | [ [ oo o
and wateh our superspeed service! repeating this process eleven times, the. Mm CHANGER
very weak initial signal currents are CABINET = FAl‘ﬂE
amplified to a point where all masking || PLLELER AND
voltages are readily overcome. Now the )
regular line amplifiers receive the sig- || Fowest In Desions
nal and pass it on to the transmitter. || Youlcontosin 2y

Changer only
Cabiret made to

|
SOUND WAVES sent into the Pacific
Ocean off the coast of California by
Navy sonar devices bounce back from
1600 to 16500 feet below the surface
when they strike a 300-mile wide oce-
anic layer suspended between the floor
of the ocean and the surface, scientists
at the Navy Electronics Laboratory of |
the University of California Division
of War Research reported recently.
This sound-stopping layer ex-
tends from Point Mendecino, .
200 miles north of San Fran- QULALCES CITENe Y]
cisco, to Cape San Lueas at the
tin of Lower California, and is

Send 10day for the lat-
et bargain fiyer which
includes best buys in
natlonally known
rammunltatmm ki

Spe.:lnr.‘r. Cablnel
only net ,.%$4.93

®
Amplifrer AC 3-

equipment, pbana
o 531:%”;7775?;';‘
merkererne [ ofyelte fdio
Hadio Wire
Television Inc.

‘NEW YORK 13 o BOSTON 10 « REWARK 2

installed in 30
minutes. Your
cost net 312.93
80 ture to sepd  name Jfor
new frce low Price circular.

McGEE RADIO CO.

0 EROADWAY. DENVER. COLORADO

Originators ond

o e e e e s B Y 2 B 0 o = 2 T s

! R.W.T. Depr. 1G-6 3 | the deepest oceanic layer known.

150 Avam f th A v Yo 18§ | Scientists are nok sure what| ki b |

nte it i .
DCI\a:k onclosed ] Monay Order [ Sena C.0O.D ; compose‘S the layer, but one set Iu(.-Co{'nplcmcrysul assembly

=DS¢-nd mé FREE copy of your lotest Bargain : theory is that plankton, small All building and operati 2 instructions

H Gum;‘ C37s chcplatlc my name on list for i marine animals, make up the :33& lmfb‘ltgs.of Lu(ucrdlninl,. No solder.

] okr New Super Calalog. (] 2 : ng, NO-batterics requir ses any typc

R : sound barrier. Other suggestions | 5 Sionecven e phone i

: Name..ooovoorneeniieeneinnnns oDl o are that the echo may be caused Brings in stations clear as a bell. Thousands

: Address ! | by larger fish feeding on plank- in use. MONEY BACK GUARANTEE.

) ! |[ton or that gas bubbles from i P"";:S;ERC'T%&;IN‘ postage. complete

! city....... Zone..State .+ | the undersea life reverberate P [

¥ sound. LACO PRODUCTS, INC., 614 N. Sun Vicente, Los Angeles 46, Califorals

714 RADIOQ-CRAFT for JULY, 1946

WwWwWw.americanradiohistorv.com


www.americanradiohistory.com

THE TRANSIGENERATOR
(Continued from page 686)

1

1
tuning of the oscillator by the circuit to I
which the r.f. lead is connected. It is
connected directly to male chassis mount |
microphone connector, J1. A single ‘
shielded cable, terminated in a female
microphone connector, feeds either the
r.f. or af. to the external circuit, This
is clearly shown in Photo A. This photo
also shows the general arrangement. S1
i3 shown in the lower left hand corner
with the r.f. jack immediately to its
right. The r.f. attenuator can be seen
above, and slightly to the left of, S1. The
National ACN dial adds finish to the
Transigenerator's appearance, suggest-
ing a professional niodel.

THE A.F. OSCILLATOR

The a.f. oscillator follows the same
design principles used in the r.f. unit.
The coil and condenser L4 and C5 (the
condenser marked “.1, sec text” in Fig.
2) determine the frequency of operation,
which in this case is 400 cycles. A sep-
arate a.f. attenuator is employed. It
is connected directly across the tank.
The a.f. output is taken from the poten-

AR QUTPUT

[0 POINT P
ON FIG.2

Fig. 3—Alternative R-C circuit ‘For audio.

tiometer and feeds the microphone male
jack J2 through a blocking capaci-
tor. A cathode resistor biases both
the control and suppressor grids,
and with the correct plate and screen
potentials given in Fig. 2, places the
operating point at the center of the
linear portion of the tube’s operating
curve. The result is an essentially pure
400-cycle note (measured distortion 3
percent) a result not too often en-
countered in commercial signal genera-
tors. For proper operation of the a.f.
oscillator the modulation switch, S2,
should be in the “off” position.

A maximum audio frequency voltage
of approximately 4 volts r.m.s. may be
expected at the A.F. output jack. This
is ample for most purposes.

A few words regarding the L4-Cb
frequency determining network is in
order. Trouble may be experienced in
obtaining a suitable inductance. The
value of C5 is given as .1uf. Actually,
the capacitor wused measured .125uf.
Other .1nf capacitors checked were also
found to have an average capacity of
.125uf. This means that an inductance
of 1.27 Henries is necessary to tune to
400 cycles. Calculations show that an
inductance of 1.25 Henries will resenate
at a frequency of 403 cycles with a
capacity of .125 uf. This is close enough
to 400 cycles.

An inductance of 1.25 Henries may
not be available. The one used in the
Transngenerator was obtained by plac-
ing stacked sheets of transformer lami-
nations inside a multilayer air core coil,

RADIO-CRAFT JULY,

for

For Commercial
Radio Operator

PRE-EXAM TESTS

FCCLICENSE

EXAMINATIONS

i e .
PREPARED BY ARTHUR R.
FAMOUS CO-AUTHO

NILSON,
of Nilsgn ang

R
Mornung’s  RADIDO QUESTIONS ANO
ANSWERS.

RC-7 Terminal Tower, Cleveland 13,

City

whose previous inductance was approx-
imately 360 millihenries. The lamina-
tions were taken from a discarded
transformer and cut to fit. L4 may be
seen in the lower right hand corner of
chassis in photograph below.

Suggested combinations of L and C
to tune to 400 cycles or thereabouts are
tabulated below and may serve as a
guide to the prospective constructor.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Gentlemen: Please send information about Pre-Exam Testa.

If a War Veteran, Check Here [}

L (H) C (uf) Remarks
0.5 316 voltage
1.0 .159 output
decreases
1.25 126
2.0 .08 distortion
4.0 .04 of wave
increases
If it is impossi- f ——
ble to obtain a
suitable L4-C5 |
combination, an l

R-C tuned version
of the Transitron
may be employed.
The circuit is
shown in Fig. 3. L
This circuit is sim-

pler and requires
no inductance. It
was not used in the
Transigenerator
only because it was
considered more
expedient to op-
erate both plates
(r.f. and a.f) at L
the same poten-

1946
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Don’t Take A Chance!

Avold Failure Onn FCC Commercial Radio
Operator License Examinations!

USE
NILS8ON'S COMPLETE PRE-EXAMINATION TESBTS

AND COACHING SERVICE
Enzbles You To

REHEARSE the FCC Hcenso examinations

PRACTICE the procedur

PRACTICE the munlnle—rholce examination methods used by FCC
CHECK your knowledge

LOGATE your weak polnts

CORRECT your weak potnu before toking the actual examiastion

Use Coupon or write for Descriptive Folder
No obligation—no salesmen

Cleveland Institute of Radio Electronics

Successors to Nilson Radip School, founded 1939
Smith Practical Radio Institute, founded 1934,

RC-T TERMINAL TOWER

CLEVELAND 13, OHI0
MAIL THIS COUPON

Zone. .State.

tial of 9 volts (as per Fig. 2), with
one common by-pass capacitor. More-
over, & suitable inductor for L4 was
easily obtained.

If the values in Fig. 3 are followed
closely the output waveform will also
approximate a sine wave much more
closely than average signal generators.

To obtain unmodulated r.f. output at
jack J1, the modulation switch S2 is
placed in the “off” position. For a.f.
modulation at 400 cycles, S2 must be
placed in the *“on” position. Grid mod-
ulation of the r.f. oscillator then takes
place at the audio rate of 400 cycles
per second. Percentage of modulation is
controllable. Two volts (r.m.s.) is nec-
essary to modulate the r.f. oscils

(Continued on page 722)

Tl
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Both audio and radio frequency coils are mOun}ed under the chassis.
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SUPREME

TESTING INSTRUMENTS

AFTER A GREAT
WAR RECORD

SUPREME
MODEL 5048
TUBE AND SET TESTER

SUPREME regrets that war
necessitated an interruption
of service to its customers
and friends. We are genu-
inely glad to get back into
peacetime production—pro-

duction for YOU.

MANY SUPREME INSTRUMENTS
NOW AVAILABLE

—But not enough to take
core of all orders at one
time. Demand for accurate,
dependable SUPREME equip-
ment is such that we suggest
you make arrangements for
your needed new SUPREME
models without delay.

SEE YOUR NEAREST SUPREME
JOBBER NOW!

SUPREME

SUPREME INSTRUMENTS CORP.
sn:suvlvtoon. Miss.
LS. A

Export Department:
THE AMERICAN STEEL EXPORT CO., Inc.

k 374 Maditon Ave., New York 17, N, Y.J

v
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RADIO IN THE ATOM TESTS
(Continued from page 682)

radiation or the measurements of gam-
ma rays, neutrons, etc.

Among the instruments used by this
section are: spectrographs to obtain the
spectral distribution of the first flash;
photo-electrical units to record the in-
tensity of the first flash as a function of

" | time; and bolome-

ters to measure the
| total radiant ener-
| gy emitted by the
first flash, Unfor-
i tunately, the find-
| ings in this field
| only, the instru-
ments used and the
{ techniques em-
| ployed are classi-
fied under the se-
| curity regulations
of the Manhattan
Engineer Dis-
trict and will not
be released for pub-
lication till some
time after the tests
are completed.
Four Army Air
Force’s B-29's will
be prepared to
i track and photo-
graph the cloud re-
sulting from the
blast to determine
its persistency and
radiological activ-
ity. Ground photo-
‘ graphs will be
made from fixed
| installations on 75-
| foot steel towers,
placed at strategic
points on Bikini

WWW.americanradiohistorv.com

Photo C—AAF pilots preparing for the tests take refresher in electricity and electronics.
RADIO-CRAFT for

Atoll. All these cameras will be radio
controlled.

Radio and television-equipped air-
craft will play an important part in the
tests. Radio-controlled drones (Photo
A) carrying radioclogical instru-

ments will be directed to the scene of

Photo B—The radic control room for lsunching and landing drones.

JulLy, 194%
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the blast and information will either
be radiced back to the observation ships
or the drones will be directed back to
the ships. A new type of long-range,
high-altitude, high definition television
system (See RaADI0-CrAFT, May 1946)
installed in the nose and waist of recon-
naissance planes equipped with trans-
mitting apparatus will enable Task
Force One officers to view at close hand
the destruction and effects of the bomb,
which would otherwise be impossible

(or at least highly impractical in terms |

of lives.)

The drones are scheduled to fly close .

enough to the atomic bomb blast so
that sensitive scientific and photo-
graphic instruments stowed in their
cockpits will record what happens when
an atom bomb explodes on its target.
Each of these drones is controlled by a

plane from which a Navy pilot will ma- |

neuver his drone, keeping it always in
sight and able to identify it by its col-
ored tail. The drones are red overall,
with a colored fin and rudder matching
a color painted on the engine cowling
of the Queen Bee plane which controls
its flight.

The drones will take off under the
eontrol of a Navy radio specialist in a
radio control truck (photo B) parked
on the carrier flight deck. When they
are 100 feet in the air, the Queen Bee
pilot takes over from the truck. After
the explosion, the Queen Bee planes
and those drones that come through the
tests will fly to Roi Island where they
will be landed and the data which was

recorded by their sensitive instruments |

removed for study by the atomic
scientists,

All AAF ‘men participating in the
tests are required take refresher
courses in subjects pertinent to their
specialty. Radio operators and techni-
cians will be schooled in the intricacies
of radar and loran, both of which will
be used in the tests. (Photo C)

TROPICAL DRY BATTERY

The new Mallory dry cell illustrated
above is based on a new metal-electro-
lyte combination. Unlike older -cells
which use zine, earbon and sal ammoni-
ac, this one operates through the chem-
ical reaction of zine and merecuric acid.
Less than one-third the size of the regu-
lar cell, shown at the left, it has several
other advantages.
RADIO-CRAFT JULY,

for

1946
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THE ERWOOD MODEL 106 AUTOMATIC
RECORD CHANGER is a new, simple and
positive design which is compact in size and
lends itself to easy adaptation to the smaller
types of combinations and portable record
playing equipment,

The operating mechanism developed for this
Changer utilizes a steel gpiral which iz weld-
ed to the bottom of the turntable. This gives
an extremely combact, reliable operating
member. Control has been simplified, a single
button performs all functions.

Records are held on a single Dost. with push
off mechanism and an offset. spindle, the de-
si#n of which is such that the records are
subjected to a minimum of wear. Model 105

THE ERWOOD COMPANY

223 West Erie St., Chicago 10, I

EQUIPMENT

ERWOUD Lutomatie
'RECORD CHANGER

_ MODEL 105
10 Short Changing Cycle.

® All Steel Operating
Mechanism.

i ® Single Button Control.
*| ® Small Mounting Plate.

will play 12, 10" or 10, 12” records. Needle
pressure is exceptionally light which reduces
;.he sidewall wear, and assures long record
ife.

All operational parts are of stamped stoel
construction, adequately rustproofed, Opera-
tion is both simple, positive, and cxceptionally
qQuiet. Driving belts, gears, ete.. have been
eliminated. The heavy steel mounting plate,
upon which the assembly is mounted, meas-
ures 12” x 121%”; height required over the
top of the mounting plate, 4%"”. During the
playing operation, all operated mechanism is
at rest, assuring long life and silent opera-
tion. Turntable is attractively flocked, pickup
arm and mounting basc are walnut hammer-
loid finished.

HA

SPECIALS

® Dual-Vibro pack 550v-
160MA 6 volt input. $12.00
G-E 4MFD-600, $1.75
C.D. SMFD-600, $1.59
Sylvania Crystals, 1N23-—
1N27, .50
Micamold Capacitor .002-
6000 v working, $2.40
Complete 25 Tube F.M.
Transmitter and Receiver, 2
channel job. Will Tune
From 27 MC to 28.9 MC,
$35.00
Port-Mobile Equipt. Com-
plete 10 Meter Converter
Kit, ready to wire, with
Tube, $13.50

Mail Orders Promptly Filled
Amateurs to Serve You

(209% Must Accompany All
C.0.D. Orders)

Write Dept. RC
W6SCQ—WEUXN—WENAT
WeSSU

HEADQUARTERS FOR

Equipment and Information

FOR YOUR
NEW RIG

We Have a Good Stock of
All Standard Lines

WATCH FOR THE NEW
Port-mobile Xmitrs, from 5 to
60 watts, all in Kit form, chassis
Punched. Complete with Tubes.

Ready to wire.

Radio Product Sales Company

238 WEST
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IT'S EXCLUSIVE!
LOW PRICED!

WRL GLOBE TROTTER

TRANSMITTER KIT

READY NOW!
LEO’S

Sensation
of the Year!

40 WATT INPUT Cat. No. 70-300 359'95

Complete including all parts, chassty panel, stream-
lined cabinet, less tubes, coils, and meter,
Cat. No. 70-312 Kit same as above, wired by our
Gurl TRl - el e
All necessary Accessories ............$13.85 extra

Here is the latest, most outstanding transmitter ralue
on the market today. The WRL Qlohe Trotter i3 capable
of 40 watts joput on C.W. and 25 watts input on
phone on all bands from 1500 KC through 28
Megaeyeles. Incorporates the Tritet Oscillator us-
ing 3 20 meter X-1al and providing sufficient drive at
10 meters for the 807 final; HeisinZ choke modulation;
three bands, all pretuned: 10, 20, and 80 meters;
metering provided for both oscillator and finai stages:
two power supplies, ope for 807 final and modulator
tubes, one for speech amplifier and oscillator stage.
EXTRA SPECIAL RECEIVER BUY!
New BC 348Q Surplus Receiver. £ tubes, 200 to 500
Kilotycles. Weather, aireraft, and all ham bands ex-
cept 10 meters. Cat. No. 35-81, less speaker,
ONLY $85

Iere are just a few of the many well-known receivers
offered by Leo:

Hallicrafters 538 .39.50 Hallicrafters SX46 . 3115
Hallicmrters 840 79.50 Hallicrarters SX42 ..
RME 5 =3 Hallicrafters  S41Q 33 50
RME 84 [IammnrlundHQ 129X 129.
National NC 3 .225.

WRL MULTITESTER

Sieel case with

B L S1878
255

lt!ndlr‘;hAC |DC ;ollmelrr {JO Milltammeter, tigh and low
range Ohmmeter. weler with slurdy D*Aronsval morement.
Blze 514x8x3Y. ’

A romblete stock of lools, replacement parts. test equipment,
intercom and public address systems . . , ererything (oe the
rogressite senvice dealer.

TUBULAR CONDENSERS!
Immediate Delivery!
Small type, Standard Tubular By-Pass Condensers.
Waterproof, Long-Life, Phenolic wrapped and Pheno-
lic end fill. Also double waterproof seal. Manufac-
tured to same high specifications used In the famous

VT fuse. Genuine lead non-inductive foil condensers.
Unctondltionally Guaranteed.
Cat. Cap. 100 Single Cat. Cap. 100 Single
No. mfd. Lots Lots No. Mfd. Lots Lots
400V 600V
27-837 .002 5.40 .06 27-853,.0025 .30 .07
27-839 .0025 5.40 .06 27-855 .005 6.30 .07
27-841 .005 5.40 .06 27-857 .01 6.30 .0
27-843 02 540 .08 27-859 .02 6.30 .07
27-845 .025 630 .07 1co0v
27-847 05 6.30 .07 27-86T .0025 7.20 .08
27-849 .1 7.20 .08 27.863 .0035 7.20 .08
27-851 .2 8.10 .09 27-865 .005 7.20 .08

0On quantities of 506 or over condensers may be a&s-
sorted to obtain an additional 5% discount with a
minimum quantity of 100 of each type.

GET OUR LATEST FLYER FREEI
Packed with real burs in radie.
p electronic, and general merehan-
dise.

Giant Radlo M
(slze 3V, x 41,
Handy Tul e-Ba.se Ca Culalnr
Address Dept. RC-7
Councll Bluffs, fowa

.15¢
.25¢

Formerly Whaoleszle
Radio Laboratories

SECRET COMMUNICATION
(Continued from page 673)

back found the reason why bats can fly in a
dark room ecriss-crossed with wires yet
never once fly into the wires or collide
with the walls, The reason is that bats gen-
erate supersonic sounds in their throats so
high that human beings cannot hear them,
yet when the bat makes these sounds they
are reflected from whatever objects are in
its path and return to its ears. A sort of
audible radar. Consequently, a bat never
collides with any solid object. The scientists
who investigated the bat’s sounds had to
translate these sounds into audible sounds
for human beings, which they did by means
of electronic apparatus.

Now then, it seems a short step from this
to generate inaudible sounds in a simple
apparatus, then modulate the sound the
same as we do with a radio wave and use
it as a carrier either for voice or for code.

At the receiving end these supersonic
sounds are made audible to the human ear
by means of special amplifiers, and com-
munication is accomplished.

Such a system would seem to have possi-
bilities for secret communication for war
as well as peace purposes, and no doubt
many applications ean and will be found
for it. Furthermore, as sound can be focused
by parabolic reflectors, the same as light
rays or infra-red rays, the system becomes
more or less secret if no one is in the direct
line of the transmission.

Supersonics thus may open up a new
system for communication. To the best of
our knowledge little communication has
been carried on by this method.

We wish to advance some additional
thoughts along these lines for still greater
secrecy and safety from detection.

We can adopt the principle of splitting
communication. Nothing prevents us from
doing this, using any combinatien of
the means described above. We can thus
use a separate light ray transmitter and
a separate infra-red transmitter, either side
by side (or separated a suitable distance)
and then send out our communication over
both these channels, splitting up the com-
munication. Then if anyone attempts to in-
tercept the light ray itself, only gibberish
results. If he succeeds in tapping the secret
infra-red channel, likewise nothing intelli-
gible can be heard.

Unless you have the “key”
what is going on and know what types of
channels and media are used, you are not
likely to guess the secret at once. Not only
that, but you also have to know the exact
location, all of which puts additional handi-
caps in the way of the unauthorized listener.

At the receiving end of the key receiver
the light-ray transmission and the infra-
red ray transmission are combined and the
speech (or code) is resolved into intelligible
communication.

We need not stop here, but we can
“scramble” our channels in many ways.
Thus we can have infra-red plus supersonic
sound. We can have radio plus infra-red,
or we can have light plus radio. Thus we
obtain dozens of different combinations, en-
hancing the secrecy many fold.

In time, particularly during war and for
war purposes, there is no reason why only
two channels of different media should be
used. One can send out split communica-
tions over six or more different channels,
and only by combining ail these channels
would you have a complete intelligible com-
munication.

A fascinating new field in communication,
which so far has not been exploited at all,

is thus opened.

RADIO-CRAFT

wWWwWWw.americanradiohistorv.com

and know [

ON RADIO
AND ELECTRONIC
SUPPLIES

Radio Electric Service Co. of Panna..
Inc., is an old established house with
the newest in parts and equipment
from the finest lines jn the country.
% Sound Equipment

* Intercom Systems

% Test Equipment

% Industrial Electronic
Equipment

% Amateur Equipment

Maiil Orders Shipped in 24 Hours

RADIO ELECTRIC

SERVICE CO. OF PENNA. INC.

N. W. Cor. 7th & Arch Streets. PHILA. 6, Pa.
CAMDEN. N. J., ALLENTOWN, Pa,
WILMINGTON, Del.. EABTON, Pa.

Our EXPORT Dept.
Circles the Globe

SEND FOR FREE FLYER TODAY!

*“RADIO ELECTRIC" Dept. C-7
N. W. Cor. 7th & Arch Streots, Phila 6. Pa.
Gentlemen: Bend me Freo Copy of your Latest
Flyer.

NAME .. . owc miwraw Mralea®inioiae o Sisrorr ora'e s of616
ADDREBSS .. ..coiormiiaiiianoisrrscissinionns
OITY . ..pistdonani it o ZONF. .. . STATE. ......

PAST'E ON PENNY POSTCARD
AND MAIL TODAY!
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MODEL 2432 SIGNAL GENERATOR

Another member of the Triplett Square Line of matched units this signal
generator embodies features normally found onfy in "custom priced"

lsboratory models.

FREQUENCY COVERAGE—Continuous

MC. Six bands. All fundamentals, TURRETTYPE COIL ASSEMBLY—Six-
position turret type coil switching with complete shielding. Coil assembly
rotates inside a copper-plated steel shield. ATTENUATION—Individually
shielded and sdjustable, by fire and coarse controls, to zero for all practical
purposes. STABILITY—Greatly increased by use of air trimmer capacitors,
electron coupled oscillator circuit and permeability adjusted coils. INTER-
NAL MODULATION—Approximately 30% at 400 cycles. POWER SUP-
PLY—L15 volts, 50-60 eycles A.C. Voltage requlated for increased oscillator

stability.

CASE—Heavy metal with tan and brown hammered enamel finish.
There are many other features in this beaut{ful model of “equal interest t¢

the man who takes pride in his work,

and overlapping 75 KC to 50

NOMOGRAPH
CONSTRUCTION

(Continved from page 701)

edge can cross only two lines to obtain

one product, so it is necessary to work ]
such a chart in two steps. First, A X B

=—Q, then @ X C = D. Since it is not
necessary to know what the produet Q
is (because we are interested only in
D) such nomograms have an uncali-
brated “reference line” which is the Q
scale just mentioned. The product of A
and B is located on this line with a
light pencil mark, which is used with 1

line C to give the solution on scale D.
Other nomograms (usually beyond the
ability of the beginner to construct)
combine multiplication with addition by |
making one of the factors a composite
number containing one of the factors
and the added term. Others represent
one or the other of the quantities by a
curved line, and can represent factors
which vary other than in a linear mathe-
matical manner. Some of the simpler of
these may be handled in a fortheoming
article. |
References:
Nomograms, Carl P. Nachord, General
Electric Review, May, 1944. Page 13,
Nomograms — How to Make and Use
Them, R. Howard Cricks, Electronics |
e« d Television & Short-Wave World |
(British), November, 1940. Page 495.
Alignment Charts; Construction and
Use, Maurice Kraitchik, (D. Van Nos- |
trand Co., New York). |
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Outstanding Offerings Of

NEW KITS!

PHONO KIT Consists of AC Phono

Motor, Pick up, sll parts necessary for
3 tube phono Amplifier, including 5” P.M
speaker.
and tubes

Excludes wire. solder

.. $16.25

Whth PA-12 portable leatherette-covered
the all-wood eabinet ...... $795
APRE | g o Wid $1.85

5-TUBE SUPERHET $15.50
H Complete with Cubinet and Tubes but exclud-
ing wire and solder.

AU prices are F.O.B. New York Ci'y

write for our new tatalog showing new

test equipment, tubes and a large

variety of new replacement parts.

we ship anywhere In the U.S.A.—
promptly.

RADIO DEALERS

== SUPPLY COMPANY=—=

135 LIBERYY SY., NEW YORK 6, N.Y.
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WHY WAIT FOR
Dealers YOUR RADIO?

“‘BUILD YOUR OWN™

ATOMIC HEATER & RADIO CORP.
PROUDLY PRESENTS

The Finest in Radio Kits

A COMPLETE 6 TUBE SUPERHET.
COVERS THE EROADCAST BAND FROM
550-1700 KC

This set has been fully engineered and
designed to make construction simple. All
parts mounted, cabinet included.

Tubes required—two 125K7, one 125A7,
one 125Q7, one 35L6 and one 35Z5.

Your cost $15.80 without tubes. Terms 10%
deposit with order, balance C.O.D.

IMMEDIATE DELIVERY

ATOMIC HEATER
& RADIO CORPORATION

Dept. R.C.
104 PARK ROW, NEW YORK 7, N. Y.
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METERS

Portable A. C. Ammeter

Surplus New

Weston Model 528

Dual Range 0-3 Amp. and 0-15 Amp.
full scale for use on any frequency
from 25 to 500 cycles. The ideal in-
strument for all comniercial, indus-
trial, experimental, home, radio,
g motor and general repair shop test-
ing. Comes complete with a génuine
leather, plush-lined carrying case
and a pair of test leads. A very con-
venient pocket sized test meter
priced at less than 509% of manufac-
turers list.

Your cost ONLY........... $12.50

PANEL METERS

Surplus New
Round flush bakelite case
unless specified otherwise

bk
T L AT

L

wim

Wes!mghOun NA-33, 2‘,4- 0-160 volts,
AC. $1

........ .98
Westinghouse NX-35, 314", 0-15 Kilo-
volt, D.C. 1 M.A. movement, 16 meg-
ohm external tubular wire-wound re-
sistor. List Price $160.
Your cost ONLY....... ..$16.00
General Electric DW-44 Radio Fre-
quency Ammeters, 24", black scale
0-1 and 0-8 Amp. Each........... .$2.95

General Electric DO-40 Dual Range,
zero center D.C. milliammeter, 37,
Surface mtd
214.0-214% and 25-0-25 M.A. Only....$52.50

Weston Model 517, 2%"”, 0-150 volts, H
ANC, g L...32.95

Weston Model 301, 3347,
gdlvanometer. 10 microanmperes each
side of center. T'hm instrument is
ideal for use on ‘‘bridee” circuits
where a sensitive null deflection indi-
cation is required. Only ..

Short scale .

§3.95 :

Add sufficient postage on P.P. orders.
Exc will be refunded.

Maritime Switchboard
336 Canal St. N.Y.13, N.Y.
WOrth 4-8217

p—T T M
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RADAR ROCKETS
(Continued from page 679)

auxiliary jets on either side of the
radarocket).

The revolving lobe describes a circu-
lar path (forming a come as shown in
Fig. 5-c). A target located on the re-
flector axis line gives a resultant echo
signal (on the receiver) having an iden-
tical amplitude for every position of the
rotating lobe. If the target is not on
the center-line of the reflector axis, the
echo signal will vary in amplitude sin-
susoidally as the lobe is rotated. When-
ever the lobe's center (or axis line) ap-
proaches the target there is an increased
strength of reflected signal. As the lobe
rotates further, so that its axis or center
line recedé¢s from the target focal line,
a weaker signal results. The direction
of the target from the reflector axis is
thus indicated by the relative phase of
the variation or rise and fall in strength
of the received echo signal.

Fig. 7 shows two positions of the
rotating lobe and the relative strengths
of signals reflected from the target in
different positions. (See also Fig. 4).

The preponderant strength of signal
| received on the radarocket (when the

target is off to one side of the reflector

axis) is caused to correct the course of

the rocket. With the conical scanning
| method (which was employed on the
SCR-584 Radar) applied to the flying
bomb, it should hit the enemy target—
once it comes within range.

When reflected signals of varying
strengths are picked up on the rada-
rocket’s receiver (for a target off the
centerline of the reflector axis) these
signals are integrated through suitable
circuits fed into an amplidyne control
amplifier and finally impressed on an
amplidyne generator (controller). The
rotor of the generator turns in accord-
ance with the degree and polarity of the
impressed current and relays this posi-
tion to a servo wmnotor in the rear of the

AB&C SHOW SUCCESSIVE POSITIONS OF TARGET
TOP POSITION OF LOBE

REFLECTOR AXIS

MOTOR SPINNER

radarocket. This servo may operate the
vertical and horizontal rudders (or fire
auxiliary course-correcting rockets).
The problem of identifying an enemy
rocket poses a nice problem for the engi-
neers. By making careful observations

PATH OF ROTATING LOBE
TARGET CENTERED

END VIEW

P LOBE
\

REFLECTED PULSES, EQUAL_AMPLITUDE
1 3 4

2

TARGET TO
ONESIDE

./ SCANNING
<< PATTERN
OTATING
* LOBE

”
/ REFLECTOR AXIS

0+

\-, - ;'

REFLECTED PULSES,
UNEQUAL AMPLITUDE

Fig. 5—Conical scanning beam and its target.

| PARABOLIC REFLECTOR
1 REFLECTED PULSES FROM

TARGET IN VARIOUS

POSITIONS ¢FOR LOBE IN

TOP POSITION?

——’_———_’—
LOWER POSITION OF LOBE

afh

—

A
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i | Fig. 7—Side view of conical scanning beam, showing response for three positions to target.
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of the relative speed and the course fol-
Yowed by a rocket over a given period of
time, it becomes possible to plot its prob-
able course, and be prepared to shoot it
down long before it comes near enough
to be dangerous.

Planes might also be used as carrier
devices, bringing rockets to within a few
hundred miles and releasing them. How-
ever, if all friendly planes and rocket
devices are fitted with IFF (Identifica-
tion, Friend or Foe—See RADIO-CRAFT
February, 1946) any flying craft which
did not give a satisfactory response
would at once be classified as enemy and | |8
counter-attack rockets sent out after-it. | |

These precautions would be necessary
only in peacetime (during periods when
surprise attack might be feared). In
war, all ‘friendly planes would be
grounded, and whereabouts and move-
ments of friendly military planes defi-
nitely known. Thus any unknowns could
be classed definitely as enemy.

The idea for the radarocket was dis-
cussed with an expert who had consid-
erable experience with radar sets used
by our fighter planes in hunting down A 4._
enemy planes at night or in foggy " A RPN RIS
weather. It seemed from the results ob- | i "“' -l"‘:\;k" :
tained with radar in aerial warfare that the radarocket
automatic direction control could be depended upon to work
up to distances of about a mile.

In radar reflections the area of the target which is to re-
flect the wave projected against it has a great deal to do
with the strength of the signal sent back to the receiver.
The larger the target the stronger the reflected signal. The
reflecting area of the enemy flying bomb would admittedly
be rather small, but modern radar has demonstrated almost
unbelievable sensitivity; in some cases the tiny periscope of
an enemy submarine was a sufficient target to reflect the
radar wave sent from a scout plane several miles distant.

is HEADQUARTERS for
; RI?DIO PARTS an SERVICE AIDS |

¥ \

All Types
of Radio
Cements,
Chemicals,
Coil Dopes,
Compounds

FREE
. STEEL
G-C leads the field in sup- o 40y ey

plying Radio - Electronic ,
&

Manufacturers and Serv-
ice Men with Parts, Tools,

Dial Cables, Dial Belts,
Packaged Hardware,

Radio Cements, Chem-
icals and Compounds. In-
Cabinet Repair Kits

gist on Genuine G-
Quality.

SPEEDEX
Wire Strippers

Alignment Tools
Ne-O.Lite Testers

D FOR G-C CATALOG

G

»
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FOR RADIO AND
ELECTRONIC APPLICATIONS

ONAN ELECTRIC GENERATING
PLANTS supply reliable, econom-
ical electrical service for electron-
ics and television applications as
well as for scores of general uses.
Driven by Onan-built, 4.eycle gaso-
line engines, these power units are
of single-unit, compact design and
sturdy construction. Suitable for
mobile, stationary or emergency
service.

HOW MINE DETECTORS WORK
(Continued from page 677)

and is hooked up in a Colpitts circuit. A .07 uf plate and
0.26 uf grid condenser and the transmitting search coil
make up the oscillating cireuit elements.

The other two tubes are the audio amplifier. The signal |
picked up by the receiver search coil is coupled to the grid
of the first amplifier tube through a 4 to 1 ratio step-up audio |
transformer. Condensers across the primary resonate the
circuit roughly to 1,000 cycles. The tube is impedance-capac- |
ity coupled to the next and last stage. A half-megohm poten-
tiometer in the grid circuit of the second tube acts as volume |
control, and headphones are connected into the plate circuit |
through a blocking condenser. Batteries for the set consist
of a pair of flashlight cells and a lightweight B unit of
about 100 volts.

A later model, shown in Fig. B, improved the original cir-
cuit in a number of details. The search head contains two
transmitter and one receiver coils, as well as a one-turn
winding which is shorted to upset the zero coupling between
transmitter and receiver coils. This furnishes a quick test,
as the operator can simply press a button on the control |
box and hear a signal in the phones, if the apparatus is in |
order. The oscillator in the newer model

Model shown is from W35
series; 2000 to 3500 watts;
powered by Onan two-cyl-
inder, water-cooled engine.

D. W. ONAN
AND SONS

2430 RoyalSton Avenve
Minneapolis 5, Minn.

i

is a 1G6-GT, hooked up in a pushpull
eircuit with a 1,000-cycle transformer.

Tuning is also used in the headphone
unit of this receiver, peaking it at the
oscillator frequency. The earpiece is in
fact called a “resonator.”

The control box compensators consist
of windings on retractable cores, two
being used for capacity, and one for re-
sistance compensation. Cores of the

RADIO-CRAFT JULY,

for

reactive balancers are of brass, of the
resistive compensator, iron.

Still other detectors have been con-
structed which give different indications
for different types of metal, distinguish-
ing between magnetic and non-magnetic
material. This can be done by distin-
guishing between lagging and leading

losses introduced into the magnetic field.
Thanks are due to the International Detrola

946
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phase angles in the currents set up by *

Dliote Electne Unit

For numerays €ontrol applicaliens tuch os burgs
lor atarmi, industriol safety controls, automaotic
tounters ond in conjunction with @ chime or bell
to oangyace entrance of pecple in

stores and offices. For AC. $ 45
Complete with alt rvbes and SPOT o
control relay. Nel.................

ADSON RADIO CO
221 FEULTON ST, NEW YORK 7, N

.Corpomtm._for information and photographs.
and Electronic Enginecering {London) for mate-
rial used in this article.
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CHECK THESE PRICES

on first-quality radio merchandise.

THE TRANSIGENERATOR
(Continued from page 715) r

' ~HARD-TO-GET PARTS~

POWERFUL ALL.PURPQSE INDUCTION
MOTOR

Send teday for our free Price list. IDEAL FOR EXPERINENTERS—101 USES

lator 100 percent. From this, it can be Surdily, - et et

GOYERNMENT SURPLUS RECEIVERS ND B ois. thi It
TRANSMITTERS—at Drices Lhat are a mere l‘ra'c‘llun seen that only a small voltage is re- aulndn.’: ; uction ':r?;ll:)[;zl;hgg\?‘
erful cnoush for umber of uses.

of thelr orlginal cest. Send for surplus bulletin,

POWER TRANSFORMERS—Half-shell typo. 10V 60
cy. Centertapped HV winding. Speclfy elthor 2.5 or
:f:lV diarment when ordering.
For

Some of tiese are: Automatic Tim-
. Curront Ir!er mn

Fans. Elect

wWindow Displays. Photocell Cont—ol

Devices, Electric Vibrators. Smalf

Grinders. Buffers and Pollshers,

quired to produce the 30 percent mod-
ulation required by the LLR.E. Stand-
ards Committee. A high percentage of

4-5 tu ot ——-45 OV 40Ma, SV il . ' . o a " &
withor .5 o 6.3V 1 AL | modulation in a signal generator is St e A N
B T e “““"' (BNA SV Al and Lss || often useful when checking a receiver “ug.nsurr‘l_‘usl sboue 18 swatts of
Kor 6-7 tubo sels 675V. 5084, 5V A1 and which is so badly out of alignment that T “Rhen ®adared  down. s
either 2.5 or 6.3V fc)C . . 170 , yo g a sturdy unit willl constantly oper-
For 7-8 tube seta—700V, 70MA, 5V 0l and high output is necessary to force the N2 ORI ducs w;m‘_’l;sul;:sr-s ks 1o3ded
either 6.3 or two L5 flly o 2.05 8 thr h Dimcisions 3% nieh by 9¢ wide by 1557 deept
For 9-11 tube sets 100V, IWOMA. By and Slgnal rougit. has 4 convenlent Jnounting Studa: shafl s T” lon
olther 6.3 or two 2.5V fils e . 2,95 by 2/18* diameter. and runs LN self-allening oll-

retnining beurlng- 110 -20 volts. 50.80

The capacitor which connects the S2 A T
“on” contact to ground keeps r.f. ener- | § ITEM No. 147 o
gy out of the a.f, circuit; it has negli- e o e st
gible effect upon the 400-cycle output. ULTRA MAGNET
. 1 - ORE T 0
—0c, Mike Lransformers——single of double bution— The rf. o.sc1llato‘r.may be e:\ternally r s" own"@v‘!lc?? gV
69c. modulated if desired. Thus an af. L e gl
RECORD CHANGERS 110V, 60 cv. with erystal o £ B b, easlly, Welkhs 4 oz,
pICKUD. Attractively finlshed in plasile and home sgurce,.]suCh as}::. ‘a“abli fllequency 24 e e aTar o i
. e Loy o Eo o
MIXEDI—ine only changer on the marset with cthis dio oscillator, phonograph pickup or mi The experimenter and. :Il:hb;!at :\lll
:‘\e{t;& lll\ tho ‘Iclv;shuaic; nfui“" 50. AUTOMOBILE
H andir o . # v
o Os kg s b campicte with | the r.f. test signal, through the external | | 3= T I
red and black nocdle -point prods—30c per set. modulation jack $l 50
Fig. 2, however, includes this in dot- |

Dl.-sl\z“ed for
Shp. Wt 2 1bs

FILTEH CHOKES:
ohms—49¢. Biromberg-Carlson 50§, 450
—fully shielded in black crackle ¢asv

AUOI0 TRANSFORMERS —Universal output, tapped
for varlous Impedances .T9¢
Ong plate to single grid—b69c: Oup plate to I.P. grids

2" mounting 2vy-300-400 or 300
MA, 35 ohmg
$1.98

. $2.95

LiFTS

Mndn ub( ALNICO new high. mnune(lc
will plair twelve ten- or twylvesineh records INTER-
crophone, may be superimposed upon | | &nd hindreds, of d‘;"ﬁa'ﬁé‘,‘n PRt
loads—E86~—$1. LEADS—with oy '

Ibs,
ITEM NO. 139
VOuR PRICE

AMATEUR CALL BOOKS 1946 esition—1ists name

and addresses of |lcensed amateurs all over thé world . - 5, A . 3
251 %5, RADIO BOCKET WRENCIIES—High grade | | ted line form, since it is still in the it Tl T
staol, Drncunll}' indostructible. Each set conslsts of mitters taken from 4 larie

“plan” stage. Clearly, Switch S2 must
be changed to the single-pole three-po-
sition type. The jack will be mounted on
the panel near S2. Another condenser
goes from the jack to the chassis as
shown.

loiophone supply me
"'",!B oversiock. ?
cetly on 2 dry cells.
'an be used oh P.A. sva:
tems, call svstems. lntcr-
communications 6 e
|elenhcme elr
or

“ handle and shank. with five sockets, sizes 4°,
6/16", %", 7/16*, 3" and screw driver. all fitilng
into  handte—specisl —78¢ per set. LENK AUTO-
MATIC BLOWTORCH—Constructed of pollshed brass.
comes to heat in 15 seconds. Just the thing for thoso
hieuvy soldering fobs and out of doors and automnotive
work—only 89¢. PLASTIC long-unse radlo pllers.
shock-proof and heal resisting up to 300°—89c

CARBON MIKES-

farm-to-farin ‘Phone Iinns.
rough vour
own radio or as concenled
dleum\one hlck -up. Use.

ful renhcemomu on bat.

-‘"Home Iiroadcast” type. can be

attached to any radlo—with wire and lostruetions— - . ‘ . d 1 telo-
60c. Blgnal corpd rolke-midget ty::e has  stretched Any small power tr anSfOI‘_mel“mﬁy be tery.operate: on NU:&
duraluminum diaphragm, and 18 gold plated—super used. If the voltage at point X" ex- e T T LG T b RN

speclal—5e. SHURE. model T-17, bi-quality sinkle
button mike, wlth switeh in Dhnle handle cable and
plue-—$2.75 ea. Bullet CRYSTAL mike -$5.45; Bullet
DYNAMIC mike—87.45. MIK{: RTANDS—floor type,
with heavsy, gray ripple—finish bas & nnd beautifully
plated tublng—adjustable from 36* -$5.75

MIDGET VARIABLE CONDENSERS—!W shorti-wave
transmitiers and reeeivers-——25 MMF —39¢; '»(l MAMK

ELECTRIC AND STROMBL uc,amson. excellent !n
appearance and atlo remarkable, \nlu. At

ceeds 280 volts, a 10-watt resistor may
one seldom oam"ﬁn muse llmnl Ship. Wt. 50

be used in place of choke L5. The value
must be found by trial, and this can be
simplified by employing a resistor with
an adjustable slider. If the voltage at

1TEM No. 160
YOUR PRICE

AMAZING BLACK LIGHT!!
Powerful 250.Watt Ultra-Viclet Source
Tha best and most grletlnl

4907 75 MMF—8c: 100 MMF—54c: 140 MMF —69¢. , tira-violet 1
3-Gank, 360 MMF {uning condenser—85c. LOOP AN" | | point “X” does not exceed 280 by more Fenorat sttt wid entir:
TENNAS, stundard AC-DC set type—35oc 3 . A inment use. Makes nll fluores-
o e than 15 or 20 volts, it will be simpler .',2.':}1,’,':"‘.5".,“?“’..'Z?L‘,','.Z‘J‘.““’c"“ﬂ';
bt e A berent. A, DO, o | | to reduee or remove the input filter con- ;;;;,‘P LTl ’;,';;],;'“”lo.f:“',:}'.{;:}’
. ; i
RF sones, Sonbiste, vty insicutin booiet ow | | denser. Small changes in rectifier out- dif, i i® R
analeur

ing of fading, dead stakes, shorts. and making sercen put voltage may also be cmnpensated A R ;_la,frecu?
n.

1 Ixn:lnu
Wi,

grld and Dlate cireuit tésts—Specially Driced at 3se . 3 fula only, Shp.

cu. Per doz. on attractive display eard—$3.50. for by varying the bleeder (decrease it : ] ITEM nO. 87 1.95
- ] T YOUR PR

TUBULAR CONDENSERS Ruurantecd ove year { to reauce the volitage). =

oither.one type or assoried.
l 0‘-/'——-3.10 20-30 Mf,
10 —35V—23¢:

Prices are in lots of ten,
S0M{—150V—83c; 20-20 Mf,

WESTERN ELECTRIC BREAST MIKE

This 13 a fine light-welght aire
craft carbon microphone, It welkhs

GENERATOR CALIBRATION

2 e ggv 290: PAPER (x\)\DE.\sEgzs\' V- only i .
.25 4 g —{) s . A Mi 4 reastnlat
3 Mo hon Mrae U MICA | CONDRNAEIS, Much can be said regarding methods m«;urﬁﬁt}?-ﬁ: nas' 2.y swivell
1000V rost. 600 WY, an¥ stendard capacity—I15c. of calibrating a Signal Generator. Nev- gedusted 1o any decired homtion.
ere  a
CRYSTAL PHONO PICKUPS. Natlonally advertbsed 8 s ] : e e P “n'.’L"’ otner
onolly adveriised || ertheless, so much material has ap €oos  sround

brand—feature vers low needle press 5
wear—$2.95, LINE-CORD RESISTORS — Universal
type—will repléce 1ine cord in any AC-DC sst—=B5¢.

NOTE—Minimum order accepted—S$3.00. Plsase
encloss at least 10% with all C.0.D. orders.

BUFFALO RADIO SUPPLY
219-221 Genesee St., Dept. 7C
Buffalo 3, N. Y.

World’s Largest Manubacturer of
Wireless Telegraphjc Apparatus

Cx-'l.ll'! CENTRAL OFFICE EQUIPMENTY

McElroy: Manufacturing Corp.

02 Brockline Aveme + Bostes, Massachusetts

T L L P

A . f Sgrap:! e
peared in past articles in Rap1o-Crarr, R MO ET L ‘"-'ck"' by &
that it would be redundant. The con- || st me-tent b’r':,"ii’ea.z?i.‘g e
: . Private communication systems. By
structor is referred to the following ar- dismounting bresstbiate, it on be
ticles: “Calibrating Generators,” Jack TR I TR ™, S = o
King, April, 1944, p. 412; “Signal Gen- Plﬂw non-Tustable: ShIRBINE welknt, 2 Ibl-$l 29
erator,” M. E. Blaisdell, Nov., 1945, p. s
121; “Signal Generator,” Bob White,
Jan., 1946, p. 243.
It is to be emphasized that the Transi- | | Dealened for rgmulsr, 110
generator has been designed for extreme Slrauie %!';‘.%’%re 1ine n&é
. P - a S
simplicity. It is apparent from the -'u:"’c‘&?- 'x‘iué"';_m...
I3 med case,
photographs, for instance, that no un- wige, 57" dean, We
der-chassis shielding was necessary. sangaing ;f‘gtm‘;,“a'lih'e
Many improvements can be thought fTEM NO. 29 1
. R PRICE
of by the more advanced technician. For (8 ' '~ o
examDIE. the r.f. and a.f. units can be ':)U\BS?NB s';Ec'A;'iI"Esg(?g“ | =
i _ st Broadway. " b w Yorl
lSOla.ted .from OLE an()ther' Then’ mOd $ have circl:ld bel0w tne Numbers of lhe ||emq lcm
ulation, internal and external, could be o
accomplished in a separate mixer tube

Dmd r In mw il hmmm'mzc on st l
elu l.‘ shipping charwes 5 enclose
ERS I;:LE 55 ﬂccoMPRNIED WITN A BEFOSIT,

3 ]

1 1

1 8

1 1

1 1

g : OR my deposit of $.......... " (-nclu:t-d éﬁot)f"n 8

such as the 6SAT or 6L7. The r.f. out- |, 5*:;,";.:"’,0';."';:;‘;2”‘}.&2 556, 8 E“'s“un:"vo -

ATTENT'ON HAMS! put would then be taken from the mixer ' 5},&2: 2,':,";.5’3'"835'31?;0 o5 Prg s H
Learn all sbont radio’s latest Development— stage, 1sol§tmg the signal .generator H :
THE IRON CORE TUNER. from the circuit under test in a more : \uie 3 .8

Renl 2. o d the ostillator. A i @ 1
B B et T Stk prenare 1o ami | | Chorough manner. This would also re- 4 . .
with it in servieing or on your lob. Write for details. | | sult in a wider tuning range. Other im- | Address -..... Pleasd 'Print Ciearly ]
MAGNA-METAL PRODUCTS CO. provements will probably suggest then:- - irams L Sure coiieene B

70 Eost 45 St,  New Vork City  Mu 40832 | | gojyeg to the experienced technician. L L Ll
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e
INSIDE THE HANDIE-TALKIE | |
(Continued from page 7T03) :

ot

‘DIRECTION FINDER, TOO

In the latter days of the war, an ac- :
cessory was added to the SCR-536
which permitted it to be used for direc-
tion finding for locating a command post /
or unit whose location is not known, or
for “homing” in fog or darkness,

This is a directional loop antenna
used in place of the non-directional
telescoping antenna. A modification kit
was also provided that permitted the
operator to use external headphones.

The loop consists of two windings, a
single turn secondary winding and a
four turn primary winding. The pri-
mary of the loop is tuned by a 100-puf
variable condenser. The loop assembly
is connected by cable to a matching

(

r

OSCILLOSCOPE
CRO-3A

VERY service man needs this portable oscilloscope for accurate and

transformer that matches the i iBipedinee rapid service work on<AM, FM anc_l '.I‘eh.:vision rec(?ivers. We list
(e loop to the input impedance of only a few of the many uses that make it indispensable in the modern
the receiver. The matching transformer service shop: study wave shapes and transients; measure modulation
serews to the antenna cap stud and adjustment of transmitters; check receiver alignment; determine peak
consists of a tuned auto-transformer. voltages; trace electronic tube characteristics. The CRO-3A gives a
Its output lead is equipped with a clip sharp, clear picture and is equipped with a screen for easy daylight
that fastens to the vertical antenna. viewing. Write today: Specialty Division, Electromcs Department,

When the loop and transformer have
been tuned to give maximum response
from the desired station, the loop is ro-
tated through 360 degrees. There will
be two points where the signal strength
drops to a sharp null. These points will
occur when the loop is broadside to
the direction of the signal source. This
will indicate that the signal is coming
from one of two directions 180 degrees _‘J
apart. To determine which is the true —
direction, a “Sense Button” permits the - "
body to act as a vertical antenna. Ro- B y Th ” y h w y
tating the loop 90 degrees in each diree- u e ’a ara a -
tion from the null will produce a

General Electric, Syracuse, New York.

Electronic Measuring Instruments

GENERAL @@ ELECTRIC

127-D4

stronger signal in one direction than in SPEECH Seilstie
(Continued on following page) ! AMPLIFIER
—_ — =l TR - This is a complete CHOKE

speech amp! u\er
minus tubes and
HOWEr suppl&r WOrk-
ing  from yn'mllc
or carbon_ micro-
pnone to Ciass B

Noiae_ level
less thim —588 db-
Desu:ned rorTuse lin

8wings from 60 to 9
Henrics. 50 to 400
mils. Built by lLange-
vin. A marvelous
choke for class B
modulators — whiNe
thoy last

$12.75

2608 Ross Ave.

DALLAS 1 TEXAS || ouamoron

AMERTRAN TRANSTAT

Designed for adiusting
filament volluges. 20 amD.
up to 50 valts AC, Ad-
Justment may be locked
after setting., Terminates
in an alrcraft Ampbhenot §
plug moutited In a black @
crackle case  with  air

louvres.
$3.95

12 voits DC input

dellvers 235 wolts at
90 mils. Complete
with filter mounted

I.’ can. 6% x5 3 x
Geoop 50

HAMS — EXPERIMENTERS

Now you can_get those Miniature Extra- ADDITIONAL NIAGARA SPECIAL ITEMS
Sensitive HEADPHONES at less than one- Class B Modulation Transformer used with Signal Generator. Navy type OAN covers
tenth their original cost to the government! the Collins auto-tuned transmitier. Medulates from 200 ke to 2 mc, M.O.P.A. Will operate
an 813 tube both plate and screen from 811 on batteries or 110 volts, 60 cycles. Cokmes
l; modulators. Good for as much as 150 watts complete with 15 feet Ant. RF can be taken
catutes of sudio ut $4.93 from Probe or sectional ant. Special $42.58
Western Electric Class B Driver Transformer Cramer Running Time Meter. 110 Volts 60
® Wide frequency pesponse. cam be connected to will match 6L6 tubes push-pull to grids of cycles—reads to 9999.9 hrs. $4.95
I aaNcT oWl edanaclou (il y any class I3 tubes. Limited quantity. $3.93 Cholke—150 MA- 10 chry—?.. Ohms Sl 49
® Featherwpight adjustable heagband, the extreme - 2 ils. stmootha- 807 Tubes, JAN. $1.
in listening comfort General Electric 10 Henry, 250 mils. oth
ing choke. These chckes made to very rigid 813 Tubes. JAN. $9. 95. ; i 58
Slgnal Corps Type HS30 and Gov't specifications. $3.50 “EW]E‘(-PﬂCk'ﬂtd Audio Oscillator #200 %
Matching Transformer Class B 599 watt Transformer -made by N.Y. freq. ranRe 20 cycles to 20,000 cycles in
Transformer Co. Ratie 1.58:1 primary 7200 runges. Complete with tubes and power sup-
COMPLETE s 49 ohms, secondary 2650 ohms. For you KW boys. ply, used, but reconditioned and guaranteed.
Send check or money order Comc and get them for $23.75 §75.00

for postpald shipment. net

ewecrrone sueeey core. | (NJAGARA RADIO SUPPLY LS5, GREEhwic ST.

U O T B % l Send for our latest Bulletin 4C
RADIO-CRAFT for JULY, 1948 o

WWW.americanradiohistorv.com


www.americanradiohistory.com

RCA HIGH ANO LOW YOLTAGE=")
COMPLETE-IN-ONE-UNIT

TELEVISION POWER SUPPLIES
— $9Q°° —

Cathode Ray Tubes
NEW, FACTORY SEALED, FOR
Television & Oscilloscopes

Dumont 5BPI) ... ......cn0nnes --815.00
RCA 5BP34 ) with special wired sockets ..$15.00
N.A. Philips 5CPI1) .315.00
Dumont 7EP4 .$29.90
RCA 9AP4 seaean - . $62.50
BEARIRPARA 00 1. a5 - & {2y oy .$75.00
RCA. new type, 5TP4 Projection ,......... $70.00
NA-ALD |1 polo magnal socket with H.V. wiring $2.40
14 pole Di-heptal Cinch socket with H.V. wiring $2.40

RCA Television 5 bands switch with 5 antenna
transformers . $5.60
‘;2 SCI;!’ Power Transfarmor—|700 V.. 6.3 V..

................... $9.90

SPECIAL TUBES, FACTORY PACKED
9003 ............ $1.00
9006 oee-$1.00
2v36 -$4.50
2x2 " - $1.00
6SNTGT 70

3.
6SL7GT .... .$.75
6LG .. - .
7F7 $
CAPACITORS °
2 MED, 750 V. Sprague. oil filled Canacitor $1.50
[l MFD 1500 V. Sprague, oil fitled Capacitor S{. 80
.02 MFD, 2500 V. Sprague, oil filled_Capatitor § .
.05 MFD 3600 V. Aerovox, oif filled®Capacitor $2. w
AM 500 V. Cornell - Dub.., oil filled Canacitor $1.80
.?3 g 7500 V. G.E.. ol filled Capacitor 33, 75
2x.

X.

z™
o
D€

M 7500 V. G.E., oil filled Capacitor.. 2

0. 7000V..G.E.. il filled Capacitor ~ $9.00
2x.§ D. 8000 V.. Sprague,oil flled Capacitor $9.00
05 MFD, 16000 V., Snragua oil fitled Cavacitor $9.00
Send 80c for comple!e catalog nctuding diagrams
for RCA, G. E., DUMONT and ANDREA Telcvision
;!hecm;ers free with your order. No order less
an

RCA Parts and Equipment Distributors

World'a Firat Specialized House tn Telpvision
TELECTRONICS SERVICE & SUPPLY CORP,
264 West 40th Street, New York (8, N, Y.

U"'-"
=g
nn

/

Order from LAKE!
You’ll Make No Mistake!

RADIO Cabinets & Parts

NOwW
Available

Postwar
2 Post

RECORD-
| CHANGER

With luxurious brown leatherette portable cuse
15”7 L x 15” W x 10” D. Latest electronic de-
velopments make this modern record-changer
the finest on the market today!

List Price.....$49.95 Dealer’s net. ..

..$29.97

Alsa Blank tabie cabinets of walnut voneer n tha
following sires. with speaker openin on left front

side. (Note: T* has ceonter spoaker grill.)
#1 — BM" L x 512" Hx 4~ D 33.985
£2 —1044" L X 63" H X 5~ D $2.78

#3 —=1309" L x 734" H x 614”° D $3.25
£79—10%" L x T H x SV2" D $2.50

¢ Speaker Opening in center of front side.

All tyo#s of radio ubln.h and oarts
are available at Lake's lower orices.
A large stock is listed ln our catalog.

SERVICEMEN_—RETAILERS
doin our customer list today.

Ordér our New Catalog Today!
Get on Qur mailing tst!

Deat. €

LAKE RADIO SALES CO.

615 W. Randolph Street, Chicago 6, iil.

Television receivers will begin to
reach the market this fall, David Sar-
noff, president of the Radio Corporation
of America, told the stockholders at the
company’s annual meeting held recently.
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INSIDE THE HANDIE-TALKIE
(Continued from page 723)

the other. When the loop is turned to
| the loudest signal, an arrow on its base
| indicates the true direction. The thumb
| is then removed from the “Sense But-
ton” and the loop turned to the original
null. The operator may then direct him-
self toward the transmitting station by
traveling in a direction perpendicular

z
!

| to the plane of the loop in null position. |

The Handie-Talkie used as a homing device.

430 MC WITH A 6F4
(Continued from page 7T05)

ens the radiated wave due to undesira-
ble frequency modulation. This is not
too disadvantageous for communication
but may be undesirable for experimen-
tal work. For lower modulation per-

centage, Fig. 7T may be used.
This transmitter can be

can be obtained from
TO R.F.05C.

76

ouTPUT
TRANS.

Fig.

With a higher value of grid resistance
it can Le used as a super-regenerative
but because of the type of
construction, it is better adapted for a
semi-fixed frequency transmitting out-
fit. Until the final design is complete
(at least) it is a good idea to leave a
plate milliammeter in the circuit to

receiver,

indicate conditions.

RADIO-CRAFT

wWww.americanradiohistorv.com

easily
adapted to voice communication by us-
ing some of the principles and circuits
given In the transceiver article (May).
1t is stable and gives more output than
a transceiver,

7—This circuit gives less modulation.

___IITABII_____

That’s a Buy

Cathode Ray Tube new Gyt. Insp. 38P1 (th 515 SG 95
Cathode R new G'I 5AP1., BPI, BP4 (Net %
Rectifier new Gnv t Insp. G.E. 8
Rect. new G') RCA BGGA with Millen Cao., 2 for 2.90
807 n¢ - ; 2. l
Eimac new V‘l’lz?l&Cnntls u)owxsorr. L‘l (519)
RCA 6J4 new G'Insp (Net $8.35) @% 2 for 4. 75
Tungsel min nuro 3A4 G'insp (LP Sl 55) 2 tor 1. 1o
Eimac 304TL used lLike. new tested atd. ($50).
Johnson sockct No. 213 for 304TL new G'l.,,
Crystal & Holder LO drift cut .mv ’r
..2 to 10 mes. active osc. gid 51; 4 for 8.9
Crystal mtd aircraft 1000 KC sTD 6295 Blecxy 7.2
Crystal mtd. LAB 100 KC STD .02% accy-. 7.2
Crystal dfudo IN21 & hoider two ca. in sets. . 1.2
Co-axinl 52572 ohm RGB&1iu cable 100 ft... 7.9
CD 6mid 1500VDCwkg (LPSIH 25)@52 80, 2 for 5.0
Rndlo Nolse Filter Mallory NF1, 2 fol 1
Mitro wave Ant. with co-axial cnctr. & mta. hrk( 9
F™M Tcievision Rotatabte UMF_ Radar Coupler. 3.9
Micro switch lcaf tyoe 10A128V SPNO 3 for. 1.0
G.E. DW 44 R.F. Thermomtr O-1A, 212" 8' case 3.9
G.E. DW 52 R.F. Thermomtr 0-5A, 243" B’ case 3.5
Roller Smith 0.1 milllampore DCmeter (LP$10) 4.5
GE Tharmomlllimlr 3* B'C 100ma RF {LP$1B) 8.9
GE DN1 Minjature 133" BC 1mal0O0ohms (LP$12) 3.0

AUTOSYNS BENDIX-HOBART
Brand new gov't scaled and Inspected packed

in overseas synchro-transmitters AC.
115v. 60 cy. operation. Continuous heavy duty.
Precision acturacy made for Qun.fire control.
Cost gov't 580 each. wt. 5 Ibs. eath. “TAB'"

speclal two for $I8.

cans,

BC Voltmtr GE 2000V 1000chm 2448° case. .
DC Voltmtr 301 Weston 10000V 1000anms. 12.95
AC Voltmtr NA33Waighge. 150V 212%B°C, , . 2.95
carbovundum .clll |nl orit 8garpenlnﬂ -hn‘o

; 3 for 31. Same =12
Fme { 20) cm o 5

..... 30

Kut eonuhtinn of 200 raslstors 15&1W assmnt

to megohms duat 40mfd I150WV

Tuhular 25 lSm'dJSWV & 100-Smfdiswyv

Efectralytics, Ten dual .0Smfd 300WV, ten

‘hnlf-' .0Smfd 300WV all ail cond value $49.

“TAB'" special Quarantced .. ... . 9.95
Condenser WE oil 16mfd_s00vDCwhka 2 fo 2.38
WE 113V 60Cpri: 6S0VCTIO0Ma: SVIA, EVSA 3.99
Choke W’stahse tased AHyd2A30chm wt 10 Ibs. 2.95
Choke Dongan c.l('d 10HY Lax 150 ohm wt 5 tbe. 1.89

Choke GE cased dual 30HYBSMals0 ohm Ins.
2000V ,.iuccrrr i s 1.2%
Daven switch 13 circuits 28 amo. cts. .98
Xtal notders CP1 complete ready for X!.\I n ‘for 1.00
Xtal poldera WE fit any Xtal complete 3 for, 1.00
Hedeman magnetic ekt bkr 0.5A, JA. 204" ea. .97
Relay sen. sigma SAH 2000hm 3. Sma.SPOT .. 223
Relay sen. WE 3500 chms SPDT S ts. .97
RE:ﬂVslnli:rlo:l( 4PST IIOVGOCV- 30 to IZDR 7.98
GE Shrt Stop switch 2 gutton (LP$2.25) .. .. (79
Cond. GE pyranol Imfd 1000VOC wkg 1 for 2.5%0
Oscilloscope Conversion Kit BC 412 eon!ah\l an

pParts for sweceo circuits and changeés 15.75
Additional engraved dialplates 3.7%

Complete Kit all parts and diaipiates . ... 18.50

3 for .75 d.Hon used lixe ncw 1 of ca. (2} 57
Tool boxes used H duty 19x711V4“ s .9%) 1.89
Raythear usveocm—. .8V 11 asec new (22.30) 3.23
Comblination New 2RCA86GA’s & Rayth tnsf. 5.90
W.E, Crystal 1N21 new scaled in lcad 2 fo 1.28
W.E. same 1N2Z.2for1.80. 1N23 2forl.60 1 e.l (3) 198
Cand. G.E. pyranol 4MFD-60QVDC whg 1.90

Cable 30cond 6c pr fi; Lu«f m wire 100,
ond Rt o 3'!." 1.00

McElroy new code B
New W.E. BCal2 Oscllloscope comblete 9td .. 65.00

$1 Min. orders FOB, N.Y.C. Add Postage all orders
and 25% deposit. WHItehall 3-3557, Send for cata-
tog 300. Don't walt. rush orders as duantitles are
Jimited., Buy thru “TAB" and save.

“TAB,"” Dept. RC7
7-A Church Street. New York 6, N. Y,

Radio and Phono Kits

5.Tube Super Het Kit & Cablnet—less tubes—$13.75
AC Phono Amplifiers—6x5—6¢5—6V6. less tubes 6.73
AC-DC Phono AmpHfier—less tubes 4.78

Tubes for abeve available

TECHNICAL RADIO LABS

34) WILSON AVE. BROOKLYN 2i, N, Y.

IMMEDIATE DELIVERY

SPECTAL VALUE
PHONO AMPLIFIER—3-Tube DC. Comvlete
Less Tubes & Speaker z

BY PASS COND. KIT—-20 A-W!d
RESISTOR KIT—50 A 1 watt.
olaL CORD KlY—lﬂO Ft As:‘ld & O SprinEs
LOGP ANTENNA (High Gain)
ANT, & OSCIL. o ANT. & RF. COIL SETE
OUTPUT TRAN 2000-3 or 7000-3 Ohms.
CRYSTAL PICKUPS—ll’ 0z,

or Bargain Bulletin

RAD1O DISTRIBUTING CO., Pasadena 18, Cal.

s

-
0 s & D LIA
LPOOE LR

[V
'
©

for JuLy, 1946
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CATHODE FOLLOWERS
(Continued from page 692)

This circuit is not recommended where
high mput impedance is important.

In this drrangement, oper ation of the
cathode follower is similar to the previ-
ous type, but the input signal appears
across the grid resistor Re, which with
Ce develops grid bias when signal is ap-
plied, as in a grid leak detector. Posi-
tive input signals of high amplitude
soon drive the tube into the region of
grid saturation. Larger negative signals
can be handled because of the lack of
initial negative bias.

Output of the stage is still taken from
across the cathode resistor Rk, and out-
put voltages and impedance are of the
same order as in the previous circuit.

When a circuit is required to accomo-
date high-amplitude input signals of
both positive and negative polarities, a
modified cathode follower (Fig. 3) is
employed which changes biasing ar-
rangements and results in improved
operation.

A triode is used in this modified cir-
cuit (Fig. 3). The cathode resistor is
divided into two parts: Rx; and Ry..

_L RS

Icp

€6

E- ,_/ cC

g —

INPUT

AAA
~«

BRKI ick

SRK 2

-QUTPUT

AAA.
Y,

Fig. 3—Circuit for large a.c. grid swings.

The input signal appears across the
grid resistor Rq and the cathode resistor
Rx: in series. Value of Rk, establishes
a no-signal bias which permits the tri-
ode to operate about mid-way along
the tube's characteristic curve—between
plate-current cut-off and grid satura-
tion.

Grid of the tube is thus allowed to
swing to greater positive and negative
vulues without grid saturation or cut-
off than was possible in either of the
two previous types of cathode followers.

This cireuit (Fig. 3) might appear to
lack the necessary feed-back arrange-
ment. But it should be noted that the
output voltage is acting effectively in
series opposition to the input voltage—
the required condition for degenerative
teedback.

A variation of this circuit provides
output reproduction of large negative
and positive input voltages.

The only difference is the addition of
a cathode condenser Cx to the circuit
of Fig. 3.

Another modification of the basic
cathode follower is shown in Fig. 4. It
supplies a matched, paraphase (push-
pull) output.

Normally, there is no load in the plate
circuit of a cathode follower. But in
this arrangement (Fig. 4), a resistor
Re is inserted in the plate of the triode.
The value of this plate resistor is ex-

RADIO-CRAFT JULY,
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—LIBERTY
RADIO KITS

6 Tube
**Super Mot
Radio Kit
Complete
Ineluding
Attractive
Walnut
Cabinet

Diagram &=
Furnisheo &8

ALL PARTS MOUNTED—Usecs one 25L6,
one 2526, onc 63Q7, one 6SK7, two 6S37'a or
one 50[.5 one 3525. two 12SJ7 s, one 125Q7,
one 128K7.

S Tube
““Super Het"
Radio Kir
Your Cost

§199

LESS TUBES
Complete

Including
Attractive
Brown Bakelite
Cabinet

Diagram

Furnished
ALL. PARTS MOUNTED—Uses one 25L&,
one 2526, one 6807, one 6SK7, one 6SAT or
one 1"SA7 one 128Q7, onc SOLG one 35Z3,

one 128
DEPOSIT—BALANCE C€.0.D.

LIBERTY SALES CO., n:

NEW YORK 13, N- Y,

1 D"/r

115 WEST BROADWAY .

PREPARED ASSORTMENTS
GUARANTEED FIRSTQUALITY

Cat.

No. Quantity Descriotion Price
1001 100 1/3 W'lu Resistors. All Insulated S2 9!!
1002 100 Watt Resistors. All Insulated 3 98
1003 100 1 watt Resistors. All Insulated. -4
1 50 2 Wautt Hesistors. All Insulated. 398
1 .)5 10 Wire Wuund Resistors Asst"d

Wal 2.98
10048 50 200 Volt Puber Candefisers . 2.48
1007 50 400 VoIt Paper Condenscrs. 3.49
1008 50 600 Voit Paper Condensers 4.25
1009 50 Mieca Condensers 2.98
1010 20 Dry Efectrolviic nlxcrcanaemmr- §.75
1011 10 l'u-sL l.anﬂ- nd Line Cord: 3.98
1012 100 Waf Bocke 4.50
1013 100 Pl'lslic lnd C(‘r‘a e Bockets., 8.50
1014 10 Al'l Rol ls Hnokub Wire— 5
't Colors ... ... ..., 1,98°

1015 10 50 k¢ Nonx "Tlookup ‘Wire. :
S TS .. ia, 3.25

1016 10 100 Ft. la lluokuu Wire— ' =
............ 75

1017 10 \!c»lumﬂl 'lnd Tom' Controls—No

Stvitghas® o i Mg 1.98
1018 S50 lnm Hake te Knobs Push On . 6.50
1019 50 Large Bakelite Knobs Set Screw 7.83

1020 S0 Small and Medium Knobs PushOn, 3.30

1021 50 Smatl nnd Mediunl Knobs Set
Scre! . .73
1022 100 Small B'\r Knobs ., s 50
1023 100 Lafge Bar Knobs . 3 6.79
1024 100 f1. Spaghetti and Vinylite g -98
182.'3 50 Padders and Trlmmc . l.as
1026 10 Coils LF.. R.F. Ant. and Osc 3.98
1027 50 Pilot u;m 2.49
1028 20 Tomeie and. Sitde Switches 3.98
1029 20 wafer and Cerami¢ Band q\-.u.ches 3.98
1030 20 Aute Generalor Condensers , ... 2.98
1031 20 Auto Suppressars Sl OB
1032 25 Elen.ricn w:rlnz Devices. PIlugs.
» Ba Heater Plugs. ete, 2.75
1033 50 l-:lm-lrtcﬂl wlrln;: Devices, Plugs,
8. Basts, Elements, Fuses,

ete
LECTHICAL Appunnczs AND PARTS
Double Burncr Electric Sto
mlined

Streal .. OPA § 7.00 § 5,95
Electric Broiler Deluxe ype .. OPA  17.45 12.50
Fiuorescent Desk Lamp, Drown.

Blue or At .. OPA 11.93% 7.758
Fluorescent Km-hen Unit . . OPA 10.80 6.75
Electric Phonograph b OI‘,\ 48.50 39.9%
Replacement Stove Element 680 12
Replacement Electrie Iron Flement 550 W 55
Replacement Toaster Element .75
Electric Iron Cord Set. Bakelite Plug P as
F.lectric Iron Set, Switeh Plug .88
8 ft. Fxtension Cord with Cubc Top .45
¢ ft. Rubbe~ Replacement .2r

SEND FOR TRUTONE COMPLET: RADIO AND

ELECTRICAL LIS
Termsi 25% de
0.D. Merchandise sent prepaid if full re-

mimmce accompanies order.

TRUTONE PRODUCTS CO.

303 Wesl 42nd Strect, Dept. €, New York (18), N. Y,

it required “lth order, Ralance

OUTPUT
TRANSFORMERS

MATCH 6V6—6F6—41—42
To 4. 6-OHM VOICE COIL
HEAVY DUTY 8 WATTS
SINGLE 59¢
PUSH-PULL 69¢c

NINE-FOOT ANTENNA HANK
RUBBER COVERED
6¢ each
$5.00 per 100

SHIELDED WIRE
No. 16 O.D.—.125

TINNED COPPER
$2.50 per 100 ft.

H. A. WILLIAMS CO,
P. O. BOX 106
COLUMBUS, INDIANA

In the Rocky Mountain Regionit’s

RADIO & TELEVISION SUPPLY Co.

150 Hobson Ave., P.0. Box 8§92
PUEBLO, COLO.

‘1t we don't have it, we'll get It—
or It can't be had! Phone B729*

GET THIS
Plece CATALOG
By This Old Firm

tatest developments in
radio and electronic
parts and devices, new-
est ham gear, gadgets
for experimenters, bar-
ains I war surplvs
items.

FREE
TO YOU

Mall the coupon be-
low and get this
new catalog FREE,

1D D SO LD S v S S s S s SD S S '

BURSTEIN-APPLEREE CO,,
1012 McGee, Kansas Cny 5, Mo,

Send me FREE catalog advertised in
Radio Craft

I AM_
STATE CONNECTION EN INDUSTRY

NAME
ADDRESS
TOWN

actly equal to that of the cathode re-

sistor Rk.

Since the same plate current flows
through both resistors, changes across
each resistor w111 be the same in voltage
but opposite in polarity. During posi-
tive-going input signals, the cathode

1946
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output is positive-going but the platé
output will be negative-going. The two
output waveforms have the same ampli-
tude and shape
Thus it is possible to obtain a distor-
tionless push-pull output from a single
(Continued on following page)
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IN PHILADELPHIA - IT'S

ALMO RADIO COMPANY

% PHILADELPHIA’S
NEWWHOLESALERADIO
AND ELECTRONIC PARTS

DISTRIBUTOR!

PANADAPTOR

PANADAPTOR Model PCA-2

wonderfil device! Fnables
SIMULTANEOUS VISUAL receDtion of
many radio signals. continueusly selectuble
from a broad band of frequencies down to
a single frequency. Now, for the rirst time.
with the PANADAPTOIt coutiected to your
receiver, you can see up to 200 K¢ of the
band at once. (Vs a8 MUST for MODERN
radio shacks! Campleh- wlm tubes snd ac-

cessories, for $99.75

Here's a new and

115 es.
IMMEDIATE DELIVERY'
Your Cost cuvvsnvriariannss

PORTABLE PHONOGRAPH KIT

%

L A

ATTRACTIVE CDVE ED CABINET
COMPLETE WITH MOTOR—PICK-UP—
AMPLIFIER

SIZE: I4:7'/
TONE AND VOLUME cUNTRULS
uses one 50L6, one 3525, one 12807

B 52350 oE%

CosT

SIGNAL CORPS HEADSETS

Via

Quality

ohms D.C

! Your Cost WHILE
| THEY LAST!

L A4 $1.95

LMO

RADIO COMPANY

509 Arch Street
Philadelphia &, Pa.
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hendset at a
BARGAIN price 18.000
ohms impedance, Rub-
ber cushions. Adjusta-
ble headband. Built to
Sig. Corps specs. 2,000

LOMbard 0513

CATHODE FOLLOWERS
(Continued from page 725)

vacuum tube operating as a cathode
ollower.

Triodes most desirable for use as
cathode followers should have a high
value of transconductance—high ampli-
fication factor, and fairly low plate re-
sistance—to approach unity amplifica-

. = +B
:ERP @CP

4
" CIG( ouTPUY

< ¢c
INPUT :nRG ——

4 LS
:;RK

Fig. 4—53ng|e-f\Jbe phase inverter.

tion and provide a high-amplitude volt-
age output.

USES OF CATHODE FOLLOWERS

Many are the uses of the cathede fol-
lower in radar, television, and industrial
electronic applications.

Three of the most important ones, all
related, are illustrated by the R-C
coupled amplifier circuit shown in Fig.
5. Three cathode followers are used: V1
for input coupling, V3 for isolating, and
V56 for output coupling.

Since a cathode follower places no
appreciable load on its preceding stage,
it is particularly useful as an input
coupling device (V1 of Fig. 5). Negli-
gible power is drawn from the signal
source. Because of the low input capaci-
tance, there is practically no input dis-
tortion due to phase shift or current
drain,

When d.c. as well as a.c. components
of the signal waveform are to be trans-
mitted, the cathode follower may be
connected directly ta the preceding
stage without the use of a coupling con-
denser.

As an isolating stage (V3 of Fig. b),
a cathode follower places a low effective
capacity in parallel with the grid and
plate coupling resistors of the preced-
ing stage (V2). Because of its low out-
put terminal impedance, the cathode fol-
lower (V3 of Fig. 5) prevents phase and
frequency distortion of its output sig-
nal due to input capacity effects of the
following (V4) stage.

Thus a degree of separation or isola-
tion between amplifier tubes V2 and V4
is maintained with negligible loss and
without introducing distortion or other-
wise affecting the signal waveform.

It 13 as an impedance-matching or
impedance-changing device that the
cathode follower is unsurpassed, and be-
cause of its low output impedance, it is
most widely used in electronics as an
output coupling stage (V5 of Fig. 5).

Electronically, the advantage of a
cathode follower over a transformer is
that the output terminal impedance of
a cathode follower is independent of fre-
quency over a wide range, providing
distortionless transmissiqn of the sig-

RADIO-CRAFT
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Civilian Radio Jobs Wanted-
FR_E-E WANT-AD SERVICE

By Former Soldiers, Sailors, Marines

Radio-Craft offers its help-wanted e¢olumns
free for the use of honorably discharged men
in the armed services. State the type of posi-
tion you seek, preferred locality, your ex-
perience, education, and other details. Con-
fine ad to 50 words, or less. Supply name and
address. Army veterans send section number
or photostat of discharge paper. Navy men
send photostat of discharge paper. Address
RaADI0-CrAFT, Classified Ad, Dept. 2B, West
Broadway, New York 7, N. Y. Your ad will
contain a box number and replies will be for-
warded to you.

AVAILABLE

RADIO oPER 23; Army ew. telem-nh, tele-
phune 2/s: WM code specd. Puchalsky, 8
Harrison Ar& Bkim. 11, N. Y.
RADIO TECH. 22, socks otart tn Radio of Telo-
sision feld. Has completed theoretical and pracncal
radio course in one of the prominent Y. schools,
Adaptable snd willng to learn, J. Ad-eliber;, 2358
~84th 8t Rrooklyn. 14, N. Y.
RADIO SERVICING. destred by set.. coll.
telephone and switchbd repaifman. knowl
rldlo lr\lnz )l Crulur 1605 Townsend Ave.

Now

RADIO TECHNIC!AN. 2nd class radiophone 1i-
cense deilres good Dposition in electronic fleld.
Henry Radin. 662 Vermont St, Brookiyn 7. N. Y.
RADIO REPAIRMAN helper !% Years Radar cxp.
Part time preferred, sll day Saturday. four o'clovk
on weekdays. Need experlence. salary secondary.
Further information write to L. Argano. 4L-69
54 St.. Woodside. I

ATTORNEY vrr.ndunu.- radio school; radlo work in
Army Sllmnl Corps including code and radio oper-
ator; formerly law secretary federal Judge: experi-
enced In law of radio broadcasting: desires as-
sociation with legal department of radio organlza-
tion New York Chty. Alvin J{ kuu{er Box JY-2
RADIO-CRAFT. New York 7. N. Y.

RADIC- OPERATOR Mechanle 21, single. 3 ¥rs.
army exp.: Loran UHF technlclan: trained 1n
signal corps cislilan schools: desires Position with
future, F.lmer D. Akorberg, Plaza, N, Dak.
STUD ENT—DeForest wish apbrenticeshiD start or
as 8 helper; Veteran understand radio and tsle-
¥islon: willing to work three duys of 3 wk or go
in business with sumeone Joe Zukauskss, 2044 N,
3rd St., Phila.. 22 {Local)

EXP'D AHMY RADAR MECH grad. Army radio,
electronles, rvadar schools. M. Wagner, 1 Mesrols
st.. Bklyn. 8 N. Y. EV3-2906.

RADIO OPERATOR. llcensed. mechnnlcal back-
round, desires positlon with opportunity In Radlo
fleid or servicing. W. Briglia. 408 West 56th Bt..
Now York 19, N.

ELECTRONICS TECHNICIAN, 2 yrs. engineering
college. 1 yr. radio tech school, 1 5T. experience re-
ceiver deslgn. Jeromes R, Rockowitz, Box JY-I,
RADIO-CRAFT, New York 7, N, T
ELECTRONIC LAB technleian: Nasy tralning: 12
yrs. radlo exp.; research preferred. W. Lazovick.
195 Harrison 8t.. Passale. N. J.

ELECTRONICS Tech.; 2 yrs. navy exp.. nominal
puy for valuable Knowl., oOpporiunity. M. Frismdn,
3092 Brighton 4h $t., Bklyn. 24; DE 2-4i71.
RADIO-RADAR: ¢loctronics instructor tech.; 8 yra

Kl‘ud.

XD toat Taredslon s s iorant FaCIGoUIaN 1995
Sedgewick Ave., N. Y. 53: ME 5-7749,
R.C.A. INSTITUTES—2 y1. coll. math. mal.: secks

»Orkyel;ctronlu M. Locker. 1515 Grand Concourse.

N

RADAR MECH.: ham 2/phons lle.. 21, theory
background. M. Feller. 151 Aso, O. B'kiyn. 4.
RADIO apprentice-asslstant: 1 yr. exp. paris,

equipment; after 1 p.m.; student; Salary sewndnry
J. Qreensiein. 153 Broome 3t., N,
RADIO TECH: 24: experience r?'DnlrlnE radlos;
theoratical, Dmcllcul schooling: 1/¢ ndlmaleptwno
lice. 1L Kuretsky. 563 Powell S, Biuyn
RADIO TECH.—Jr. enr.; AM-FM. radar. WDllr
Instructor. ham. supervisor mfg. llne. 8. Marsh, 120
JMcKibben 8t., Bkiyn 6.
EX-MARINE MASTER TECHNICAL SERGEANT,
Age 26. Marrled. child, deslres permanent position
in -electronics lab, Over 3 years radar exDerience.
% vyewrs pre-wsr radlo repalr,
Ciradusate of two Afarine Radar
tralning. Frederick 1I. Calvert.
Kenoshs. Wisc.
31 YEARS _OLD, was Arm? radio operator snd
repairman. Have Operated Army Broadcastlng 8ys-
tem. Have some experienco In elrllian radio. Would
prefer work in Baltimore. Md., vleinity. Full or
part time work in radio service shop Clinton lewls,
82 Broadway, Bel Alr, Maryiand,
RADIO XMITTER ENG. Fxp'd Tnstall Malnt 1-10
KW. Xmitters Ist Cl. Phone Lic, 12 yrs. Radlo
Fxp. will trnvcl C. Langfeider, 14 Mt. Hope Place.
Bronx 53, Y.
ELECTRONlcS. TELEVISION, AVIATION
RADIO, 3 yrz as Navy Aviation Radio Tech. 2%
¥rs. in Industrial Elecironics. Amateur License for
past eleven yrs. Have held Radlotelephone First
TAcense. Single. 28, willing to travel. Flmer O.
Fischer, B%“ Breckaville Rd., Brooklyn Sta., Cleve-
land 9. Ohi
RADAR MMNT % yrs, Expert hench hand, Can
repalt and malntaln all and any_type equipment
George Hatowsky, 1202 55th St., B'kiyn 19, N. Y
GOOD THEORETICAL BACKGROUND. 3 yrs
Army Radlo. 4 yrs. H.8 elect. Hard work doewn’t
scue 5no $30 min. N. Oberstein. 2093 Vyss Ave.
]

RAD'IO OPERATOR, Marines, desires oXperience
rugin, electrical flelds: mechsnically nble. helpful.
D. Siater, 80 Fort Washington Ave., New York 32

amateur llcenge,
8chools.  voeat Ionnl

Route 1, Box 54
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nal waveform. Economically: a simple
and inexpensive tube replaces a costly
and hard-to-get transformer.

Matching of a video amplifier (hav-
ing this standardized low-cost cable.
to a transmission line (of very low
impedance) can be accomplished prac-
tically only by a cathode follower,

Coniplex wave shapes are transmitted

over long distances via low-impedance

the tube. The low impedance (output)
of the cathode follower provides a high |
degree of damping which generally im- |
proves the overall performance of &n
audio loudspeaker. The large negative
fecdback of the stage results in an al-
most-distortionless audio signal output
(if the circuit is carefully designed). |
It is employed to great advantage to
match high-impedance outputs to co-

[ . 2
Wil v2 .G_" V3
%
—
PUT T §
w —H—t
RK E: :Ej-T— RG %RK I—%

Fig. 5—R-C amplifier. Input V1, isolating stage V3 and output V5 are cathode followers. l

lines or coaxial cables. A cathode fol-
lower stage provides the low-impedance
transmission source.

A cathode follower can also be used
as an output stage to drive a dynamic
loudspeaker—see RADIO-CRAFT, April,
1945—by connecting an audio output
transformer directly in the cathode of

axial or concentric lines of considerable
physical length. Such a cable——because |
of its distributed inductance, capaci- |
tance, and resistance—represents a low
impedance. Only a cathode follower ean
match that impedance to the high im-
pedances encountered at the output
terminals of video and pulse circuits.

BROAD-BAND ANTENNA l
(Continued from page 681)

side of zero azimuth, or target, until
half-voltage points are reached.
Element lengths and spacing dimen-
sions for this array are as follows, and
are further shown in Table 1 apd Fig. 1.

Element Lengths

Director: .41 wavelengths

Driven or Center Element: .47 wave-
lengths

Reflector: .52 wavelengths

Element Spacing

Director to Center Element: .10 wave-
lengths

Center Element to Reflector:
wavelengths

For ready use, spacings and element
lengths are shown in Table 1 for oper-
ation on several useful amateur, FM,
and television frequencies. In all cases
the center element is fed by standard
50-ohm coaxial cable, preferably Joint
Army-Navy Approved RG-8 Cable, now
readily available in quantity as military
surplus, or from manufacturers produc-
ing this standardized low-loss cable.

Properly and carefully constructed,
the array will operate with complete
satisfaction over a 15 percent frequen-
cy range, or over 2,100 kcs at 14 mega-
cycles, 4,200 kes at 28 mes, 7,500 kes
at 50 mes, and so on.

16

tionally well, and is altogether superior
to a single folded dipole at the same

due to the fact that little data has ever

where the entire supporting mast is ro-
tated, or the direction fixed, the use of a

Experience with this type of antenna |
shows that although its 15 percent fre-
quency response factor is technically
short for an idealized bandwidth for |
television reception, it performs excep- |

height above ground. At the time of
writing, four sets are using the array,
providing excellent reception 40 miles
from the Empire State Building trans-
mitting point in New York City.
Though not common among amateurs

been published on the subject, two three-
element arrays stacked over each other
and properly phased offer a considerable
improvement over the one-array an-
tenna. In a great many installations

lower tier will give considerably greater
power gain, and far more efficient use |
of the lower vertical angles of radia- |
tion and reception. These lower vertical
angles contain the pay dirt not only for
long distance contact, but for u.h.f.
work. Actually, a great many antennas,
though erected witlf precision and costly
materials, are but some 30 percent ef-
fective solely because their best recep-

(Continued on paye 732)

Center Director Driven Element Reflector Director to  Reflector to i
Frequency Length, ff. Length, f+. Length, . Driven El. Driven El; |
spacing spacing
14,000 kcs 28 {t. 326 353 6.95 10.4
28,500 kes [ER:] 16.3 17.8 34 518
50,000 kcs 7.8 9.2 4.2 1.95 293
52,000 kes 7.7 8.8 9.8 1.87 2.82 1
56,000 kes 7.1 8.3 9.2 1.76 2.62
97,000 kes 4.2 4.7 5.2 A .65
146,000 kes 2.7 3.2 35 67 (1]
TABLE | i
RADIO-CRAFT for JulLy, 1946

wWWwWWwW.americanradiohistorv.com

85 CORTLANDT ST.

Here'’s a New

POWER CUTTER KIT

with a cutting range of
s'all 'o 2"2ll

Tweo Bruno Adjust-

¥ one convenient kit
High speed stcel
blades cut clean, fast
holes in metal, wood,
plastics. Quickly ad-
justable and easily
sharpened. Designed
by took engineers 10
operate efficiently in
bench drill, drill press
or portable drill.

Ask your jobber, or
write DepartmentRC-7

T shenk | s0000

5 -
T ¥ou Trode Minimur 78

9330 Santa Monica Blvd.
Beverly Hills, Calif.

TRANSFORMER

PRIMARY
H15 votts AC, 50-60
cytles.

SECONDARIES
315-0-3t5 voits @
120 miltiamperes.
63 volts @ 3.8
amperes. 5 voits @
3 amperes.

St2E 4" high x
4" widex3'2” deep.
Net weignt, 7 tbhe

GUARANTEED
<
net

FULLY SHIELDED power
transformer Ideally suited for P.A. amplifiers,
small transmitters, etc. Made by a well-known
transformer manufacturer. Conservatively rated,
with clearly numbered terminal
lugs

Ne Y ZEENLY
WOrth 2-4415
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r—PHONO CABINETS—,

1L thiek, 13%”
deep. Makes a

A plastic ebony cabinet,
long, 11%” wide, 354"
streamlined mounting for pPhono play-
backs, wireless record players, meter cases
and automatic record changers (Utah,
Emerson, and others). Very sturdy; works
a3 easily as wood. 2- or 3-tube amplifier
with 34" speaker fits perfectly.

WHILE THEY LAST: Blanks—only $3.69 each
F.0.B. Soringfield. 10% off in lots of 10. Boxes
can also be ordered with moter and speaker holes
already eut. and plastic 9rill front for an addi-
tional .50.

YICTORIA ELECTRONICS AND

SUPPLY €O.
1039 MEMORIAL AVE.
s WEST SPRINGFIELD, MASS s

CANNON BALL

is a good Headset
guaranteed to satisfy
you. For sensitivity,
clarity of tone, de-
pendable performance.
use a Cannon-Ball
Headset. Folder R-7

Scisntifically
Bullt

illustrates complete
vy T mex- . . .
neta  prescty in-  line. Write
oTeate thelr em

clancy.

€. F. CANNON COMPANY
SPRINGWATER, N. Y.

//edc{.i et #«zac{gua‘ttati

NEWTINY POCKET SIZE
RA

Slipg In your pocket or purse—
1 Complete.

persunul use Moo durabie
black and sliver nlasllc ‘ehse. D;qls

EARLY without
outside aerial wire,
GUARANTEED 'ro WORK when

LLt to

m-u—ucuons mm. with each radlo.
n homes. offices.
hotels. cabins. bed. ller

{cash, moncy onior eheck) xnd

SEND ONLY $1,00 o0 nostin STUS: Slan deli:
!ecs on arrival or send $3.69 for nostn:lld dellvery.
lDF GIFT_ FOR CHlLDIlFN OR AD IKE!L
Get your PA-KETTE RADIO TOD:‘\Y—NO\\ DeJ!IErI In
most cillcn

A-KETTE RADIO COMPANY
DEPT. nc 7 KEARNEY. NEBRASKA

I'lour1 ete.

BEAUTIFUL WALNUT CABINET
CUT TO FIT MEISSNER 6.TUBE KIT Mdl 10-1169

Cabln(‘( Mdl M-1 Your Cost 53 95
rite for latest parts

MeGEE RADIO CO.. 1330 Bdwy. DENVER. CoLO.

——WANTED—MANUFACTURER—

TO REPRESENT IN GREECE
Greek Radio and Accessories firm would
like agency of firm of standing. Prepared
to finance substantial export orders. Write
or wire

" RADIO SOUMBASAKOS

26 SKOUFA ATHENS. GREECE

Successful 450-mile transmission of
ultra-high frequency television over
New York-to-Washington coaxial cable
facilities has eliminated the last major
obstacle to the practicability of color
television, Frank Stanton, president of
the Columbiz Broadcasting System, de-
clared recently.
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| COMMUNICATIONS
' A CANADIAN COMMENTS

Dear Editor: |

I would like to comment on the letter
by Mr. E. B. Menzies that was printed
in the April issue.

Although I am a Canadian, I feel
very keenly his contempt for the Ameri-
can radio serviceman. I have converted
quite a few sets and since September
1st, 1943 I have repaired 2000 sets in a
small Canadian town. I have had nu-
merous American sets in my place with
no avdilable diagrams for them. I
thought nothing of repairing and align-
ing these sets-as aligning receivers is
one of the many things that we learn
when training. One of the prominent
questions on our provincial exam is:
“How would you.align a receiver if you

| did not know the intermediate fre-
quency?”

Ohm’s Law is only one of the many
things to be taken into consideration in
tube replacement; interelectrode capac-

| ity, cut-off points and proper load
matching are also important. In- re-
| placing a 12SA7 with a 12A8, the oscil-
| lator coil has to be considered. I believe
Queen’s articles on this subjeet
| were very useful, especially to new
{ servicemen. |
| Well, enough on the subject. In spite
of what others think about RAD10-CRAFT,
just keep on making it in the same old
way as it’s a mighty good mag that
way. !
E. SCHURMAN,
Vermilion, Alberta

FIVE-CIRCUIT ERROR
Dear Editor:

There is a slight etror in one of t:heI
schematic drawings in my article, Five
New Circuits, which was printed in the I
April issue, In Fig. 4 on page 495, there
are two resistors connected in series
between the 12C8 diodes and ground.
The drawing shows a .01-uf condenser
by-passing the 250,000-ohm resistor.
This condenser should have been .0001
uf as the one shown will ground the a.f
output of the diodes.

Also, in Fig. 1-b on page 467, there
is a drawing of the exterior appearance
of the receiver deseribed in Fig. 1-a.
The text mentions that an “on-off” |
switch is shown on the drawing. This
switeh, has, howéver, been accidentally
oniitted in the drawing. It should have

| been located in the middle of the top ||

of the larger section of the case.

! Neither of these errors is of great
importance, as any good radioman
would soon spot the first one anyhow,
but I thought you might like to have
them called to your attention in the
event that you had not already noticed
them. On second thought, I trust that
the first error is not a mistake in my
drawing, my schematics never were any
too clear!

Roy M. CATER,

Washington, D. C.

RADIO-CRAFT
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20 Watt 6V or 110V
Hi-Fidelity Amplifier

@ Tubes: 2-6537, 1-65C7, 2-616G, 2-6XS5

® Two Microphane inputs

@ Separate control for tane, Phono, andt
each Microphone

® No switching necessary for battery of
electric operation

® For two speckers

YOUR cost. . .$81.00

ACCESSORIES:
2—PMI12C Jensen 12-in.-PM speakers $12.50 ea. |

1—33X Tumer Crystal Microphone:. 14.70
1-MS.12C odjustable floor stond... 35.58
2—Leatherette 12" woll coses...... 5.10 eo.
West Yirginia's Write far Atl  Standard
Largest Radio Latest Lines Carried
Supply House Catalog in  Stock

WE SELL: "DEALERS ONLY"

SIGMON'S

CHARLESTON WEST VIRGINIA

Large stocks assura the finest and most

of oll loble items

ot lowest prevoiling pricer. Thousonds of
active buyery depend on ys for thelr entira
Radio repair and replocoment requicements,
Becouse we understand service problems,
every order i1 expedited for delivery in
doublo quick time. Everything we do is
planaed for conventance and satisfaction e

our customers. You will find it profitable to
moke Radolsk your buying heodquarters

FREE BUYING GUIDES

Bocause of exlsting conditions wa keep our
customers right up lo the minuts on avail-
able by releosing 't

frequently instead of sending our regular

8ig Profit Gulds @mggg

hand:

once & yeor. Send
the ¢ovpon now
to gel these Freo
Buying Guide Sup-
plements as they
ore issued.

RADOLEK CO., Dept. C-116
601 W, Randolph $t., Chitago &, HI.

Pleate tand FREE Buylng Guide Supploments

ADDRESS.

ORDER FROM RADOLEK

JULY, 1946
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THE RACKETEERS WILL GO

Dear Editor:

I have just read the article on
Racketeering Repairmen in the April
issue. Who is to blame for this racke-
teering? Manufacturers of adapters and
tubes should also share a part of the
blame for this situation.

Personally I think the boys did one
fine job working all hours of the night
and day trying to keep the public sup-
plied with radio service, and to use
what parts and tubes the emergency
would let us have to work with. [

The crities should also take a peek at '
some of the products of self-styled
serviecemen who attempt to fix their own
radios, finally wind up by taking the
radios to a service shop for repairs and
then squawk at the price. These men
are the biggest gripers about enormous
prices charged by the serviceman. They |
fail to realize that a great part of the
labor charge goes toward straightening
out the mess they have made.

These radio profiteers and racketeers
will cut their own throats in time, be-
cause the public will stand for just so
much of this sort of thing. They will
slowly but surely weed these people
out of the ranks of servicemen.

F. S. M. BAILEY,
Carrizo Springs, Texts

P THE *sscasrs ourr

The News and-Spactavedin =%
Aca-1000¢ AMPLIFIER

DESIGNED BY Al 5 SIMNFY

1 ' Ly )

Acrev y development in amplifiers cleverly
dengned to. dsfy obsolescench afd amazing in its 1
psrformunce Néw cireuité, row moterials and new
.procasses are octuolly.combined.in this one amplifier
fo produce the most sohx{qu musxco[ mﬁphf'er the. .
- world has ever known. If you are one of thosa discrimi- 3
P nahng' porsons for whom nolhmg less Yhan the best is.

a duoppomimenf “you . are, ane for whom the ACA. 4
] 00DC wos deslghed ,Send for Yechnjcol literdtura, ©

1- .
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398 Broadway, New York 13, N. Y.
A. C. Shaney’s FM-AM AMPLIFIER MANUAL is still available at 25¢

= it =

Do you need

BINDING POSTS?

The XL PUSH POST with its SDﬂn
Action sures Constant
i
i

an; Contact  an

qQuick connection.

Manufactured ih AJ]l Aluminum Typs ™

ot 12c esch.

Aluminum Body. Bsukelits Top Type EI
<h,

'l'ne- CP or NP, ALL BRASS-STAIN.

58S STEEL S'PRING & PIN, PROV,

L R s AT E S PiNy PRGN
CORROSIVE nt 28c cach.

Manufacturers and Dealsre Libsral
Discounts

X. L. RADIO LABORATORIES
420 Weat Chleago Ave,, Chicago 0, 111,

SERVICEMEN'S PROBLEMS

Dear Editor:

Although I am not an ex-serviceman,
I think it only fair that I should be ac-
corded the right to answer some of the
assertions made by Mr. Massey on Ex- ————
Servicemen vs. Manufacturer. :

I refer particularly to the time-worn INCREASE YOUR INCOME-Doing
phrase, “Draft Dodger”. Mr. Massey | ELECTRIC WIRING—APPLIANGE & MOTOR REPAIRING
seems to apply it to everyone who was | ff“:nec T:zciftryn l;hle:rwyerm}:oejr:ouf bf‘tlt:r km‘»’;]edgs
not a member of the Armed Forces. I | peiter chunce for success whether duing elecirs
received my entrance exam and was re-

wiring, servicing or repairing electrical apparatus,
jected as were many others. If it were APPLIANCE & MOTOR REPAIRING

from Tip.to-Plug
ina Class by liself

PASTI Mor In Oaly 90 Sutonds
EODL New Protecting Hondis
SAFEL WIIl Not Overhens
POWRRFUL (Fulk 228 Woirs)
SAVES TIME—~Less Retinning
FSALANCED! Reilly Handled
DEPENDABLE — Longer Lasting
LIGHT WEIGHT (Oniy 13, an)
JHREADED ¥(PS For Bait Convncy
ECONOMICAL In Operation
THRRMOSTAT 13 Built In

SIR TIP STYLES imtwechangeoble

possible to “dodge” the draft (of which E:;“gnmlgg;’:t’erlylmm blurdenstl))me su;dy‘mlg ~ e
z 3 A vacuum cleaner sim - .

1 have_ no proof) how is he going to dif- lowing easy step-by-step grocedur’; Im\?eﬂ gn = "=

ferentiate between those who were re- Lol e :?:etv E:lrbnoe m::hod used for wash- ~ ==

jected and those who “dodged”? S il ey O L L LCH

J Did Mr. Massey join gthe ATeaet] Complete training only $2.95. NO EXTRAS!| A KWIKHEAT -

Order this training today! If not
satisfled after ten days, return it

DUN'T WAIT' and your mondy will be refunded.

Same trial period applies to cash o C,0.D. orders.
We pay postage on orders 1ccomnanlod by cach,

eheel
Sunbury Engineering Wurks. Bax |29 Dept. D, Sumbury, Pa.

USER WRITES —
'l am cersainly convinced
that Kwikhbeals ave 1he
best irons thal can be ob
1ained. They are reall
Pleasare 10 work wit
H.P.K.long Bran:h,N J

Forces through deep-rooted patriotism,
or did he find himself there without any
voice in the matter? If he studies the
problem, he will realize that everyone
with whom he talks is a potential cus-
tomer and that his attitude is incom-

225.-Wall 1ran with 2 Tips11

patible with the principles of sound
business. (These customers might not, |
for many reasons, have been members
of the Armed Forces).
EpwiIN SLAvVIN,
Philadelphia, Pa.

(We regret that the term “draft
dodger”, which carries an implied in-
sult to everyone who did not find him-
self in the armed services during the
war, was used in this magazine. Mr.
Massey, like many radiomen who find
hemselves in difficulties, due to their
ibsence from their home areas during
the war, no doubt felt very strongly
about his problems and in his search for
vehement speech, used terms which he
‘imself probably would not care to em-
oy after calm deliberation.—Editor)

ADIO-CRAFT JULY,

for

PHONO AMPLIFIER

3 TUBE AC-DC
o] COMPLETE KIT aND
5% SPEAKER, ONLY 85'95
with 125Q7. 3525, 50L6 Tubes $7.95
Astatic L70 Crystal Pickup, $2.50
259 required on €.0.D.orders.FreeCatalog.
Wholesale Ragio Dist.
IMMEDFATE

pecivery  RISCO SALES CO.
224 East 65 St., Depts RC. New York 21, N. Y.

Exire Yips=Sin Styles, each 1.25

VANATTA

KWIKHEAT

THERMOSTATIC SOLDERING. IRON

A Divivion of
Sound Equipment Corporotian ol Colifarnic

3903 San Fernando Rd., Glendale 4, Colitornia

—SERVICEMEN— HAMS

TUBES
PARTS —TEST EQUIPMENT
Special—Kit of 100 Resistors—$1.75
Write For Our Latest Bulletinl
CHIEF ELECTRONICS
Mid-Hudson Valley's Only Distributor
104A MAIN ST, POUGHKEEPSIE, N, V.

DUAL-SPEED PHONO MOTORS

Heavy Duty
Limited Quantity
While They Last. .. ... $15.00

MORRISON’S RADIO SUPPLY

331 Center Street Ashtabuta, Ohlo

Rav1o-Crart wants articles or notes on reducing fluorescent lighting interference.

19486
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FOR ALL ,

ELECTRICIANS EXAMINATIONS (§

WIRING DIAG RAMS

AUDELS

ELECTRICAL D

AUDELS HANDY BOOK OF

PRACTICAL FLECTRICITY §

ELECTRIC WELDING

21X VOLUMES - ILLUSTRATEN

PRACTICAL ELECTRICITY ot your finger ends.
Answering your Questions and giving the
facts and figures of your trade.

Avdels Electrical Guides contain Practical
Inside Trade Information in o hondy farm.
Fully illustrated and Easy ta Understand.
Highly Endorsed. Check the books you want
for 7 days’ Free Examination. Send No Money.
Nothing to pay postman. If satisfied pay
only $1 @ month until purchase price is paid.

ASK TO SEE THEM.

Get This Informotion for Yoursalf. Moil
coupon fodoy. No obligation uniess 0.K.

-——-CUT HERE-——~—

MAIL ORDER

AUDEL, Publishers, 49 W. 23 St., ®[¥ Yoh¥

Please send me postpaid for FREE EXAMINATION books

marlwd (R) below. It | decido to Keep them ) agree to
in 7 Days on each book ordered and hrnher

ma|| 51 monthly on each bock untill have paid price

O ELECTRICIANS EXAMINATIONS. 250 Pages . . 51.
0 WIRING DIAGRAMS, 210 Pages .-

0 ELECTRICAL DICTIONARY. 9000 Terins .

[ ELECTRICAL POWER CALCULAYIONS, 425 Pa .u
L] HANDY BOOK OF ELECTRICITY, 1340 Pages ,

O RADIOMANS GUIDE. 914 Pages . .

0 ELECTRONIC DEVICES, 216 Pases

£ ELECTRIC WELDING, 400 Pages

O ELECTRIC LIBRARY, 12 vol., 000 Pgs.. $1.50 Each

T

Name. .- =
Address =
Decupation—

Employed by. - »RCP

Bitention!

Introducing
Our First
Post=-War
Radio Kit

®
Ideal for Use By

STUDENTS e SCHOOLS ¢ HOSPITALS
SERVICEMEN e AMATEURS

it uses the unlversally accepted superheterodyne
cireult contalning the following tubes: 12SA7.
128 K7, l2$Q7 50L6, 35Z5 and tunes from 550 Ke.
e 1600

Modet Ss {1lustrated)—Complete KIt. ineluding
tubes, Baketito Cabinet and four pages of diagrams
and instruetlons . ... .. ._.... .@ 519.95
in addition. our Drevious models of moters and
radis Kits are still avaliable.

Ohm-Voll Mllllnmmeler Kit m-2 ... .. .@ $14.95
Radie KKit model TRF-4-A, less cabinet.. Slo 95
Radio Kit model $-6. fess eabin 7.95

et .
25% Deposit on C.0.D. Orders

We carry a complete stoek of parts
Export Inquiries fnvited.

Write for FREE Catalog
RADIO KITS COMPANY

Dept. ™M 120 Cedar St New York 6. N. Y.

Adson Radie Co. . . . . ... ..o m
Mitchell Adverhﬁug Agency

Aerovox Corporation TEACY Y— 710
Austin C. Lescarboura & Staff

Allied- Radio Corp . (111
Henry H. Teplitz

Imo Radlo Co. ... ... .. .. ... ............. 726
E. L. Brown Co.

Amplifier Co. of America 729
Sternfield-Godley, Inc.

Atomic Heater & Radic Corp. 1 - 79
W. Montague Pearsall

Audel Publishers ... 730

Grant & Wadsworth, Inc.

Be“ Telephone Labs Inside Back Cover

& Son

Bruno Tools 7
West-Marguis, Inc

Buffalo Radio Supply 722

ternational Advertising Agency

Burstein-Applebee Cu 725
Frank E. Whalen Advertising

Callforma Radio & Electronics Co. 697
Mitchell Advertising Agency

Cannon Cot I NE 728
M. J, Werner Ady.

Capnfol Radlo Engineering Institute 670
Henry J. Kaufman & Associates

Chief Electronics 729

Cleveland Institute of Radio Electronics ...709, 715
Kenneth H. Kolpein

Communications Equipment Co. 7
Borough Advertisina Agency

Concord Radio Corporation . 707
E. H. Brown Advertising Agency

Crabtree's Wholesale Radio foe e 723

DeForest’s Training, Inc. 487
McDonald-Cook Co.

Eagle Radio 696
Mitchell Advertising Agency

Erwood Company, e : 717

Electronic Supply Corp 123

Free Want Ad Service 726

General Cement Mfg. Co. 1] 721
Turner Advertising Agency

General Elecfrlc Co. 723
Maxon, Inc.

Harrison Radio Co. 743
Altomari Advertis ng Agency

Hudson Specialties Co. s nsers o anie TR,

International Resistance Co. . 672
John Falkner Aendt & Co., Inc

Kwikheat Div. Sound Equip. Corp. 729
Beaumont & Hohman, inc.

Laco Products, Inc. ... 114
West-Marquis, Inc.

Lake Radlo Sales Ca. . 1249
Sander Rodkin Advertising Agem_)

Liberty Sales Co. . 125
Sternfieid-Godley, Inc.

McElroy, T. R, 722
Shapp’ Wilkes, inc

MeGee Radio Co. 714, 728

McGraw-Hill Book Co., Inc. 731

McMurdo Silver Co « 658
Edv

Maedel Fub!lshlnq House 730

Magna-Metal Products Co. 722

Equity Advertising Agency
Marlhme Switchboard
Meck Industries, John

. .. T20
Back Cover
Fensholt Compan,

Metropolitan Elec. & Instr. Co. 695
Mitchell Adv. Agency

Morrison's Radio Supply -y .. 129

Murray Hill Books, inc. 493
Harry P. Bridge Co

National Radic Distributors 703
Burke-Wayburme

National Radio Institute - 661
VanSant, Dugdale & Co., Inc.

National 'Schools i S 669
The Mayers Co,

National Union Radio Corp 662
Hutchins Advertising Co., Inc.

Niagara Radio Supply . S 723

Sternfield-Godley, Inc.

INDEX TO ADVERTISERS .

Oelrich Publications ... ... .. ... .. ... g 2
Sander Rodkin Advertising Agency

Ohmite Manufacturing Co. ... .... g i gl 708
H. H. Teplitz

Onan & Sons, D, W. | A e——— 1700
Graves & Associafes

Opportunity Adlets . ... .....ccoiiiniinn.. .1

Pa-Kette Radio Company ...... 3 - pyme 1128]

Arrow Advertising Agency
Panoramic Radio Corp. Inside Front Covar
Shappe-wilkes, Inc.
Pioneer Electric Co. .y .. 703
Richard B. Atchison Adv.

RADIO SCHOOL DiRECTORY
Page
American Radlo Institute
Sternfield-Godley, Ine.
Appluanco Training School
L. Addison Adv.
Candler System Co.
van de Mark Adv.. |Inc,
Commercial Radio Institute
Lincoln Engineering School
Buchanan-Thomas Adv.
Melville Radio Institute
Seidell Adv.
RCA Institutes, Inc.
Tri-State College
Clem J, Steigmeyer, Advertising
Western Radio Institute

Radio Corporation of America . mulBI8)
J. Walter Thompson Company

Radio Dealers Supply Company . 719
H. J. Gold Company

Radio Distributing Co. .. . 724

Radio Electric Service Co. . = T8
E. L. Brown, Advertising

Radio Equipment Co. 709

Radio Kits Co. ... 730
Edward Hamburger Adv.

Radio Maintenance o= 671
Shappe-Wilkes, [nc.

Radionic Equipment Co. 714
Hirshon-Garfield

Radio Product Sales Co. - {1/
Barton A. Stebbins Advertising Agency

Radio Soumbasakos 728

Radio & Television Supply Co. 725

Radio Wire Television, Inc. . ... 7H4
Reiss Advertising Agency

Radolek Company 4 728
Turner Co.

Risco Sales Co. ¢ ... 129
Diener & Dorskind, Inc

Sams & Co., Inc., Howard . 84
Aitken-Kynett Co., Adv

Sigmon Radio Co. 128
Advertising, [nc.

Spraque Prnducfs Co. 479
Harry P. Bridge C

Spravberrv Academy of Radio 445
Harry P. Bridge Co.

Sunbury Engfneering Works 729

Superior Instruments Co. 6463
Mitchell Advertising Agency

Supreme Instruments Co. 716
O'Callaghan Adv. Agency

*'Tab'' Technical Apparatus Bldrs. 724
Mitchell Advertising Agency

Technical Radio Lab 724

Telectronics 724
Burke-Wayburne

Terminal Radio Co. 727
Regent Advertising Agency

Triplett Electrical Instrument Co. 73
Waestern Advertising Agency

Trutone Products Co. 725
Terrill Belknap Marsh Associates

Turner Company, The 3 i
W. D. Lyon Co.

Yictoria Electric & Supply Co. . 728

Wells Sales, Inc. . . - 712
Turner Adv. Agency

Williams Co., H. A. .. 725

world Radio Laboratories, Inc. . . 718
Pfeiffer Advertising Agency

X. L. Radio Laboratories _.................... 729

1. Is radio receiver production increasing
steadily ? See page 674.

2. What bands are now oben to amateur op-
eration” See page 675.

3. On what principle do mine detectors
work ? Sec page 676.

4. How may an antenna’s frequency response
be broadened 7 See paxe 681.

5. What i3 an Image Dissector? See Page
683.

RADIO-ELECTRONIC QUIZ

How thoroughly have you mastered the contents of this magazine?
Try the following quiz as a test:

6. How do you tune a Handie-Talkie? See
pare 684.

7. What is the Transitron circuit? See page
686.

8. Can you name a type of tuned circuit
adaptable to 400 me and higher? Sce Page

688.

9. What is the resistance of constantin? Sec
page T00.

10. How many types of waves may be used
to trunsmit intelligence? Sec page T18.
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Simplity Your System

with the

“RADIO SERVICE
STANDARD
RATE BOOK”

A manual designed

ezl

for the

Radio Service Dealer

—to assist him in determining charges
for service work

—as a convenient guide for ordering
replacement parts

—ou\ilining step-by-step general servicing
procedures

INCLUDES:
Radie Tube Prices
Radio Parts Prices
Crystal Cartridoe Dlgest
Reslstry of Electronle Manufacturess
Auto Radio Installation and Service
Price Formula for Remairs of Radlo Equipment
General Servicing Procedures for Radio and
Record Changers

Price: $1.00 per copy
AVAILABLE AT YOUR RADIO PARTS JOBBER

Oelrich Publications

1627 South Keeler Avenuo, Chicago 23, tifinois

OPPORTUNITY AD-LETS

Advertisement: in this section cost 20 cenls a word
for each inseriion. Name. address snd finitinls must
be included ut the sbove rate. Cagh should accom-
pany all classified advertitements unless placed by
an accredited advertising afency. No advertisement
for less than ten words accepted. Ten bercent dise
count six tssues, twenly percent for twcive issues
ObJectlonable or misleading advertisements not ac-
cepted. Advertlsements for August, 1946, 155u0 must
teacll us not later than June 23 1946,

Radio-Craft o 25 W. B'way & New York 7, N. Y.

AMATEUR RADIO LICENSES. COMPLETE CODE
and theory preparatlon for passing amateur radio ex-
aminstions. Home study and resident courses, Amerlcan
Badio Instltute, 10} Wost 53rd Street. New York City,
Bed VUF ud OO Dige 732,

FOR HALE: MEISSNER ANALYST, GOOD CUNDI-
tion. John Blackwood, Tonkawa. Oklahoma

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC,
arls. HBoois, booklets, subscriptions, pin-ups. ete. Cata-
log 10c (refunded). Cicerone’s, 863 First Ave.. New
York 17. N. Y.

FOR SALE: RIDER'S CHANALYST, HICKOK SI1GNAL
Generator, Tube Tester, Junlor Voltohmyst, Tobe C
denser Analyzer, 500 Tubes, condensers and parts. E. H.
DuFour, 13 Jewett Avenue. Pourlkeepsie, N. Y.

USBED TUBES, PARTS,
Rlder's Manual, Voi. 12 for
Fapley, J:,, Norfork. Arkansas

RADIC TUBES., PARTS W HOLESALE BULLETIN 3c.
Penshaw Hadlo o 4213 Dol Isansas Clty. Kansas

SURPLUS RADIO AND ELECTRONIC PARTS AND
equipment. New and used. Write for free list. High-
bridge, 312 Canal St.. New York Cliy }3.

CORRESPONDENCE COURSES AND SELF-INSTRUC-
tlon books. slightly used. Sold. Rented. Exchanged. Al)
Satlsfaction ruaranieed. Cash paid for used
courses. Comblete Information and 92-page fllusirated bar-
€aln catalog Free. Wrlte—NELSON COMPANY. Dept.
2-39. Chicago 4.

ELECTRONIC CONTINUITY TESTER AND  OHM-
meter. Newly develoned circnlt hit 4 rahge 0-chies to &0
megohms. Wi rest condensers Bueilding cost £5.00. Oir
cuoil_dlagram 50c. Paul Anthny Labe.. Manchester, N, H.

QUICKLY PHEPARE FOR FLECTHICAL EXAMINA-
tln with the Electrical Qulz Rook. An Easy way to rush
Up on clectrical knowledge. Price $1.00. QUIZROOK
COMPAXNY, Dept. B, 403 Brighton Beach Avenue, Brook-
l¥n 21N Y.

POWER MOWER — SENSATION. CUTS — TRIMS.
Arent:—Dealers wanted. Prompt shipment. Farm Procducts,
Tp 3040 Fxcelslor Springs. Mo.

PLANS 1-TUBE D.C. RECEIVER (SW RE(‘ORD 7000
miles), Including “*Radiobuilder’—25¢. Laboratories. Box
1-h. &an Carlos. Callf.

JOIN NEW TECHNICAL ROOK CLUB—-FREE!
Members receive current Hterature, guidance on ali hook
Droblems. premiums. No obligation. Ali technical, scien-
tifie. radio. television, homscraft, farming, sporis, et
Bpecify subjeet for free Information. Modern Technical
Book Co., Dept. MRC, 55 West 42nd St.. New Yeork 18.

_RADJIO-CRAFT JuLy,

MAGAZLNES
sale. Send for list.

AND NEW
W. N

for

BOOK REVIEW

PULSED LINEAR NETWORKS, by
Ernest Frank. Published by McGraw-
Hill Book Company. Stiff covers, 514 x
81, inches, 267 pages. Price $3.00.

This book was prepared principally
for the power and ecommunication en-
gineer and for the engineering student.
A thorough understanding of differen-
tial equations is presupposed.

The opening chapter describes the

| difference between transient and steady-

state currents which may exist in an
electrical network. This chapter is il-
lustrated with actual and equivalent
circuits showing lumped capacitance
and inductance or combinations of both.

The remaining eight chapters are de-
voted to the various possible combina-
tions of R-C-L that may appear in a
network. Differential equations, dia-
grams and curves are used to fully ex-
plain the effects of currents in these
curcuits. A chapter on practical applica-
tions shows how measurements may be
made on actual amplifiers and shows
the relationships existing between each
individual component and all others to
determine the characteristics of the
circuit under actual conditions. A num-
ber of problems are included at the
end of each chapter to illustrate the
fundamentals of such ecircuits and
should be helpful in getting a better un-
derstanding of the theories of operation.

PRACTICAL RADIO AND ELEC-
TRONICS COURSE, by M. N. Beitman.
Published by Supreme Publications.
Hard paper covers, 81;x101; inches,
332 pages. Price $3.95.

This book is designed for heme-study
in the fields of radio and electronics
and is surprisingly thorough for a book
of this kind. It has 53 easily understood
lessons illustrated with 387 drawings,
charts and photographs.

In the first fourteen lessons, the read-
er is acquainted with the various com-
ponents and cireunits that go into the
making of the average home receiver.
Diagrams ranging from a two-tube re-
generative receiver to a nationally
known communications receiver are
used to explain the workings of the
various portions of a radio set. FM,
television and a.fc. circuits are ex-
plained in separate lessons.

Servicing equipment is covered in
two lessons which include schematics
of the equipment and drawings showing

how instruments are used for servie- |

ing.

Transmitter theory is covered in one
lesson that includes photographs and
drawings of low-power phone and c.w.
amateur transmitters. This lesson is fol-
lowed by an interesting lesson on anten-
nas and radiation.

The remaining twenty léssons are de-

| voted to various kinds of electronic in-

struments and control circuits. They
are not as complete as the earlier les-
sons, including only the barest essen-
tials on the operation and characteristics
of the equipment described.—R.F.S.
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MATHEMATICS
FOR RADIO

| Two volumes, prepared for home atudy.
| Book 1 (314 pp.) covers the algebra,
arithmetic, and geometry; Book II (329
| PP.) covers the advanced algebra, trigo-
nometry, and complex numbers neces-
sary to read technical books and articles
{‘'on radio.

MAEDEL PUBLISHING HOUSE Room 117
593 East 38 Street, Brooklyn, New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below. I enclose
payment therefor with the understanding that
I may return the book(s) within 5 days in good
condition and my money will be refunded.

[1Book | nt $3.75 plus ¢ nostage
I Book 11 at $4.00 plus Ge postage
[JBooks 1 and 11 at §7.75 pastago prepald

Forelan and Canadlan prices 25¢ per volume higher

NOW=—A REALLY HIGH-POWERED—

Radio Engineering
Library

NOTE:
The" Library comprises a selection
of books eulled from leading Me-~
Graw-Hiil publications In the ra-
l L _dlo feld.

® especially selected by radio specialists of Me-
Graw-Hil publications

® 1o give moat complete, dependable ¢overage of
facts needed by all whose fields are grounded on
radio jundamentals

® available at a special price and terms

HESE bocks eover circuit phenomena, tube the-

ory, networks, measurements, and other sub-
Jects—eive specialized treatments of all fields of
practical design and applieation. 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
tor the help they give in hundreds of problems
| throughout the whole field of radio engineering.

SVOLUMES,33(19PAGES,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

10 days’ examlnation. Fasy terms. Speclal price unier
thls offér less than books bought scparately. Add these
standard works 1o your Ilbpary now; pay srnall monthly
Installments” while ¥ou us¢ the books.

10 DAYS' FREE EXAMINATION SEND COUPOM

L L

McGraw-Hill Book Co., 330 W. 42nd St., New York 18

Serl me Radie Enfincering Library, 5 vols., for 10
days’ exaMinailon -on approvat. In 10 dave 1 will &
$2.50, us few cents postage, and $4.00 monthly tll
£26.50 i{s pald, or return books postpaid. (We pay paste
age ‘::)n ofders accompanled by remiltance of first install-
men

Name

Company . ..... .00 D T I
Position .. ..eeevernns beseasaraan #rasste. . RCT-48
W N Y A A i S S S
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RADIO SCHOOL

DIRECTORY

PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS

MAKE a place for yourself in a new world of radio and electronics—a world in which
revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourself for a good paying job. The training
you need can be supplied by one of the schools advertised in this publication.

BE YOUR OWN BOSS — OPERATE

YOUR OWN PROFITABLE BUSINESS

HOME and

moustain. APPLIANGES

SERVICE—REPAIR-—INSTALLATION

NLY shop tralulng course of 1ts kind. Gives you
actual shop tralning om washing machines, heat

control  s¥stems, water heaters, toadlers. vacyum
sweeners, ete., ele. Loarn motor rewinding, welding,
plating, ete. Work on actual niachines tnder
trained instructors. Low tuitlon. Old established

achoot. Most combloto tralblng ocourse of Its kind
Investigate this opportunity—Its money-making possi-
bilitles and the need for trained men. Write today

for dl!l:llls No nbllauuon
an. Act now

APPLIANGE TRAINING SCHOOL—Dept, 76

Division of Commerical Tradea Institute
6312 N. Broadway, Chleago 40. Ul

j?f’s:' LD

Be a “key™ man. Lemmn how to schad aad
receive mcnnuos in code by teilegraph
und radgio, @rce peeds thousands
men for lobl Good D-’lv IdVenturv
lnf.u‘cul.ln! work. Loarn hom uic| k
1y ugh fainous Candl Syaw
Hrh.e for FREE BOOK.

CANDLER SYSTEM CO. l
Dept.3.H, Box 928, Deaver 1, Colo., U.S.A.

Correspondence Courses in

ENGINEERING

ELEGTRIOAL ENGINEERING ‘?f,‘ﬁ‘iu‘é“}"&"
(hl"::c ﬂem Pr i yurself. at for secure

ILE
il mm Hfted,

you e'm underulnnd auickly
a o2

RADIO ENGINEEBIN
1 v

i

|

Get conlu“ln;l ehoo] © 3, gtudent |
e ac e, compicte dewstis SEND NOWE

LINCOLN ENGINEERING SCHOOL 592331685,
Train with professlonals, Com-
F plete. intensified courses; Re-
palr & Maintenance, muni-

cattons. High-speed telegraphy,
Sup trauseription, FCC exams,

etc.

iligh Sechool Students ac-

cepted for training as Mer-

chant Marine Radio Officers.

Gov't sponsorship available to
veterans.

“4 Radio School managed by radio men.”

45 W. 45th St., Dept. RC. New York 19, N.Y.

M ELVILLE rabio INsTITUTE

L

—RADIO—

RADIO Technician and Radio Communications courses.
Reglster now for new classes starting first MONDAY
of each month. Day and Evenlng Classes.

AMERICAN RADIO INSTITUTE
101 West G3rd St., New York 23, N. Y.
APPROVED UNDER Gl BILL OF RIGHTS.
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LEARN RAPID
RADIO SERVICING

Sond for Free Information: **3 Ways te Learn
Radio.” Approved for Trsiming Veterans.

WESTERN RADIO INSTITUTE
1457 Glenarm, Oenver 2. Colo.
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RCA INSTITUTES, Inc.

Offer thorough training
courses in all technical phases of

Radio and Television
DAYS—EVENINGS WEEKLY RATES
. RCA institutes Is approved
VETERANS: er G. ). BIll of Rights
For Free C.:talog Wnto Dept. RC-46

RCA INSTITUTES, inc.
A Radio Corporation of America Service
73 VARICK STREET NEW YORK 13, N. Y.

COMMERCIAL RADIO INSTITUTE

A radie training center for
twwenty-five years,

9
RESIDENT COURSES ONLY
Broadcast. Service. Aeronauticat. Tel

telegraphy ¢lasses now forming the;-a
Veteran training. Classes now forming Juty ¢
Dept. C, 38 West Biddle St.. Baltimere 1. Md.

Courses also in Civil, Electrical,
Mechanieal, Chemical, Aeronautical Engineering :
Business Administration, Accounting, Secretarial
Science. 63rd vear, Enter June, Sept., Jan., Mar.
School now filled to capacity. No applications can
be accepted until further notice.

TRI_STATE COLLEGE 3% Coliege  Ave

ancoLA NDIANA

BROAD-BAND ANTENNA
(Continued from page T27)

tion and transmission is concentrated at
an angle above the horizon for higher
than the angle of incoming signals, or
optimum angle for outgoing signals.

For instance, long time surveys of the
New York to Europe radio path show
that the mean and therefore most ef-
fective average vertical angle for trans-
atlantic transmission and reception to
be 11 degrees for 14 mcs, 111% degrees
for 15 mes, 9 degrees for 16 mecs, 8%
degrees for 17 mes and 7 degrees for
18 megacycles. Average optimum angles
for 28 mes run even lower.

Few amateur antennas, and this goes
for a great many amateur rotary beams,
put out a major proportion of their
power at these angles. Actually some

732
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5 percent of their power accounts for
their DX cperation. This 5 percent mzy
be three or four times that delivered by
a simple dipole at this anglc and there-
fore justify any claim for a ¢ db in-
crease over a dipole. But lowering the
angle of delivered power to a genuinely
useful figure, for instance 11 degrees
on 14 mes, produces truly remarkable
results.

This increased power at the vertical
angles of 5 degrees and 10 degrees,
which account for the major signal pow-
er of 90 percent of our international
overseas DX, and the same proportion
of television and frequency modulation
signals, is possible in a highly compact
space by using, for example, two of

www.americanradiohistorv.com

these broad band close-spaced arrays
stacked one over the other and spaced
an electrical half-wavelength. This is
shown in Fig. 2-a, while Fig. 2-b de-
tails transmission line connections.
The upper set of elements is connected

CENTER ELEMENTS BROKEN AND
OPEN WIRE LINE INSERTED

==

N =

STAND-OF F INSULATOR
TO SECURE OPEN WIRE
LINE

25 OKM CABLE
CONNECTS HERE

dp

MAST
5

Fig. 2-a—Two 3-element arrays stacked. The
25-ohm line may be paralleled RG-8 coaxial.

to the lower set by an open wire trans-
mission line, transposed once. Two- to
six-inch spacing of the line is satisfac-
tory, the two-inch figure for higher
frequencies. The length of this connect-
ing line should be exactly an electrical
half-wavelength at the mean operating
frequency. The twin antenna, now a
six-element array, is simply fed by par-
alleling two lengths of 50-ohm RG-8
cable together to offer a 25-chm line,

| or the surge impedance presented at
| the lower junction of the upper and low-

RADIO-CRAFT

er tiers.
If the upper and lower tiers are
permanently secured to the mast, si-

UPPER D:NVE N F;‘LEMENT

OPENWIRE

LINE.S N
-~

N
TRANS~
POSITION

LOWER
DRIVEN
ELEMENT~| |

v

[—————,,.

™

/¥
CABLE 25n,
IMPEDANCE

Fig. 2-b—How excited elements are connected.

multaneous rotation is possibie simply
by rotating the entire mast on a pivet,
using circular rings attached to puv
ropes to maintain the mast vertically.

In operation, this six-element twin
antenna will have essentially the same
broad-band characteristics of a single
tier, while stacking will not alter di-
mensions of each section materially. The
vertical angle of delivered and received
signals will be reduced well into the
lower region which produces loud sig-
nals at extreme DX.

Tests of this antenna at 10,000 miles
show it to completely outclass a single
three-element comparison rotary at the
same average height and be far and
away superior to a conventional four-
element, close-spaced array as well as
having a new freedom from narrow
band operation.

for JUuLy, 1946

%
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electrical pipe-line )

Microwaves make their journey from
apparatus to antenna not by wire,
cable, or coaxial — but by waveguide.

Long before the war, Bell Labora-
tories by theory and experiment had
proved that a metal tube could serve as
a pipe-line for the transmission of elec-
tric waves, even over great distances.

War came, and with it the sudden
need for a conveyor of the powerful
microwave pulses of radar. The metal
Simple,

waveguide was the answer.

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-

TINUED IMPROVEMENTS AND ECONOMIES (N TELEPHONE SERVICE

rugged, containing no insulation, it
would operate unchanged in heat or
cold. In the radar shown above, which
kept track of enemy and friendly
planes, a waveguide conveyed micro-
wave pulses between reflector and the
radar apparatus in the pedestal. Bell
Laboratories’ engineers freely shared
their waveguide discoveries with war
industry.

Now, by the use of special shapes
and strategic angles, by pulting rods

% ¥
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across the inside and varying the di-
ameter, waveguides can be made to
separate waves of different lengths.
They can slow up waves, hurry them
along, reflect them, or send them into
space and funnel them back. Bell Lab-
oratories are now developing wave-
guides to conduct microwave energy
in new radio relay systems, capable of
carrying hundreds of telephone conver-
sations simultaneously with television
and music programs.

BELL TELEPHONE LABORATORIES
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Forerunners of l||c,“§.lnc_}= conplele the vahre of sound radio engineering
line, these I'rail Rlazers are proving the and becanse of the exclusive Meck
superiority % Mk per fonuance—-lhe Dealer Policy. The dominating theme
popularity of Me#k Deqlgn They are  of Meck national advertising will con-
the logical choice of the independent tinne Lo bhe “Buy fram the man whe
dealer because of his appreciation of kaows radio hest — vour radio dealer.”

ECK RADIOS

JMI Sales Corporation, 35 E. Wacker Drive +« Chicago 1,
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