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SERVICE REQUIREMENTS

%re — at prices you can afford — are
five Laboratory Caliber Electronic

Test Instruments that you need

to insure efficient and profitable

AM - EM - TV servicing.

f ~ .
i MODEL 900-A“VOMAX"

f The new “VOMAX" is the truly universal

/ v.tv.m, — makes TV, FM and AM measure-

/ ments accurately — at highest meter resistance.

{ Giant meter, non-breakable glass; 45 ranges;
new single probe for a.c., d.c, af, rf, volts,
ohms. db. and current measurements. “VOMAX"
can be used for measuring TV power supply

/ potentials up to 30 Kilovolts when used with

~ our new High Voltage Adaptor Probe. Advanc-

ing far beyond its predecessor, choice of experts,

“VOMAX" equips you with the world’s newest

MoDEL gp; IENGH oAy o A S
oA SIGNAL GENERaTOR?
Plus thousonds ;E: engi."ee""m l°b°'°'ories

than e g L 1% >
<] Microvolt, includingo e

] Lv.m..met

o - etered

mo:::i]l:f, od,usfoble 01 7;07 i
ion, odjustable 0 to ';og'n:l-'"de

4 . FM

Sweep, Pri
fice only 5"6.50.net

curacy,. ’955
S1aYs 10 ove,
PUL mubipte

MAIL POST CARD for new
catalog showing complete
line of Laboratory Caliber
Electronic Yest Instruments.

OVER 37 YEARS OF RADIO ENGTNEERING ACHIEVEMENT

st Siber Cory Sope.

EXECUTIVE OFFICES: 1240 MAIN ST HARTFORD 3, CONN
FACTORY OFFICE: 1249 MAIN §T HARTFORD 3, CONN
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| Send You Many
KITS OF PARTS

for practical experience

YOU BUILD THIS
_MODERN RADIO

=44 PO i

You build this complete, powerful Radio Re-
ceiver that brings in local and distant sta-
tions. NRI gives you ALL the Radio parts
. . . speaker, tubes, chassis, transformer,
sockets, loop antenna, etc.

YOU PRACTICE WITH SIGNAL GENERATOR

% You build this Signal Genera-
~% v tor for more
valuable expe-
rience. It pro-
vides ampli-
tude - modu-
lated signals
for many tests
and experiments.

YOU USE TESTER
TO EARN
EXTRA MONEY
You build this
Tester with
parts NRI sends
early in course,

Soon help you fix neighbors’ Radios and
EARN EXTRA MONEY in spare time.

YOU BUILD MANY OTHER CGIRCUITS

Practice FM experiments with Superhetero-
dyne Receiver Circuit . . . build Vacuum
Tube Power Pack . . . practice locating de-
fects and repairing of still other circuits you
build with MANY KITS OF PARTS I send.

VETERANS 5455

I Will Train You af Horm=,
forGood Jo '

Want a good-pay job in the fast-growing RADIO-TELEVISION Industry?
Want a money-making Radio-Television shop of your own? Here's your
opportunity. I've trained hundreds of men to be Radio Technicians . . .
MEN WITH NO PREVIOUS EXPERIENCE. My tested and proved train-
at-home method makes learning easy. You learn Radio-Television principles
from illustrated lessons. You get practical experience building, testing,
experimenting with MANY KITS OF PARTS I send.

| TRAINED

All equipment yours to keep.
THESE MEN

Make EXTRA MONEY In Spare Time

The day you enroll, I start sending SPECIAL BOOK-

LETS that show you how to make EXTRA MONEY

fixing neighbors’ Radios in spare time. From here ‘““Barned
it’s a short step to your own shop, or a good-pay :i';::gg_:fl";
Radio-Television servicing job. Or get into Police, el oty
Aviation, Marine Radio, Broadcasting, Radio Manu- | course by
facturing or Public Address work. And think of get- "mooy e L E;"il;

ting in on the ground floor of the booming Television typst* — ALEXANDER
Industry. Trained men are already in demand . .. KISH, Carteret, New
new stations are going on the air, manufacturers are Jersey.

building over 100,000 sets a month, more and more izs B

homes are getting sets. The man who prepares now Badie Brsiness

“Now have
two Radio
ehops servic-
ing about 200
sets amonth.
+Have largest -
service establishment in
Southeast  Migsouri.”” —
ARLEY STUDYVIN,
DeSoto, Missouri.

will reap rich rewards.
ACTUAL

Act now! Send for my DOUBLE FREB OFFER. Coupo:
entitles you to nactual lesson, “GETTING ACQUAINTED

WITH RECEIVER SERVICING,” absolutely free. Over SO ! .'i',']: o

slctures and diagrams! You also get my 64-page book, Y 3

“HOW TO BE A SUCCESS IN RADIO AND TELRVISION- 5 R Chwi
g BLECTRONICS.” " Tells more o L o

= —— about YOUR opportunities, details .

] B4 | of my Course, how quickly, easily §
2 | you can get started. Send coupon
| in envelope or paste on penny
postal. . B, SMITH. President,
Dept. 9AX, National Radio Insti.
tute, Pioncer Homc Study Radlo
School, Washington 8, D. C,

§ WORD, in
f charge of 4
22 men. Owe all
know about Radio to
NRI”—CLYDE J, BUR-
DETTE, Spartanburg,
South Carolina.

MR. J. E. SMITH, President, Dept. 9AX
MNational Radio Institute, Washington 9, D. C.

Mail me FREE Sample l.esson and 64-page book about how to
| win success in Radio and Television-Electronics. (No salesman
! will call. Please write plainly.)

'/ Name,

Address............. S— e o

TELEVISION
ELECTRONICS

Age............ c—

Zone State.

i Cit
y =
] [ Check If Veteran Approved for Training Under G. L, Bill

Gesepnveene
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Hugo Gernsback, Editor-in-Chief

Fred Shunoman, Managing Editor

M. Harvey Gernsback, Consulting Editor
Robert F, Scott, W2PWG, Technical Editor
R. H. Dorf, W2QMI, Associate Editor

[. Queen, W20UX, Editorial Associate
Angie Pascale, Production Manager
TELEVISION NEWS®*  Elmar Fuller, Shortwove Editor
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RADIO —

formerly RADIO-CRAFT
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RADIO & TELEVISION
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Editorial (Page 21)
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Construction (Pages 22.24)
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Improving Supply to Test Car Sets. ........ ..o ot by Horry S. Leeper 50
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The ?mpeded Double Cross, .. veenie it i by Guy Slaughter 54
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ON THE COVER: Assembly of a projection-type television kit. See poge 30. Kodachrome
by Avery Slack
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IRC Power Wire Wounds

are hetter built
every step of the way

St.artinil right from
the winding form IRC
Power Wire Wounds
combine the best of
materials, workman-
ship and resistor
“know-}.ow™,

Highest grade alloy

wire uniformly wound

on sturdy ceramic

tubes. Terminals spot J
welded for security;

heavily tin dipped for

easy soldering.

Climate-proof cement
coatingprovidesdark,
rough surface—best
for rapid heat dissipa-
tion, moisture protec-
tion and ability to
withstand reasonable
overloads.

Resistors cured at
LOW temperature
prevents damage to
resistance windings,
and loss of temper
in terminals. Bands
for adjustable types
feature stainlees
steel springs and
silvercontacts. Can-
not corrode to cause

high resistance.
Wy

-~ 1 II'
=4 For exacting, heavy.duty

requirements you can rely on

IRC Power Wire Wounds for
balanced ormance in every
characteristic. Being full-sized, they
can operate continuously at full rating.
Derating in high ranges is unnecessary.

IRC Power Wire Wounds are available
in a full range of ratings, sizes and
terminal t; . 91 new ranges have
just been added. Next time you step
up to your distributor’s counter—
stock up on IRC Power Wire Wounds.

INTERNATIONAL
RESISTANGE CO.

401 N. Broad Street, Phila. 8, Pa.
In Conada: International Resistance Co,, Ltd,,
Toronto, Licensee

YES! We're listad
in i RED BOOK

RADIO-ELECTRONICS for

I

<«
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You ace needed in the great, modern Radio, Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand
at excellent pay—in Broadcasting, Communications, Television, Radar, Re-
search Laboratories, Home Radio Service, etc. Nutional Schools Master
Shop Method Home Study course, with newly added lessons and equiPment,
can train you in your sparc time, right in your gwn home, for these execit-
ing opportunities. Our method hus heen proved by the remarkabie success
of National Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your Nationnl Schools Course includes
not only basie theory, hut practical
training as well—pou learn by doing.
We send you complete standard equin-
ment of professional quality for build-
ing  various ecxperimental and  test
units. Yoeu advance step by steb until
vou are able to build the modern su-
berheterodyne receiver shown above.
which is yours to keecp and enjoy. You
perform more than 100 exberiments—
build many types of circuits, signal
genevator, low power vadio transmit-
ter, audio oscillator, and dther units.
‘The I'ree Books shown above tell you
more about it—send for them today!

Now! NEW PROFESSIONAL MULTITESTER
INCLUDED:

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to overate, accurate and devendable.
You will be able to quickly locate trouble

" and adjusi the most delicate circuits. You
can usc¢ the Multitester at home or on ser-
vice calls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valuable professional instrument,

JANUARY, 1949

Lessons =

and

Instruction

Material Are Up-to-date, Practical, Interesting

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electronies.
Each lesson is made easy to understand by numerous illustrations and
diagrams. All instruction maeaterial has been developed and tested in our
own shops and laboratorvies, under the supervision of our own enRincer.
and instructors. A free sample lesson is youis ubon request—use  the
coupon helow.

You Get This and Other Valuable
Information in the Free Sample Lesson:

f. Basle Receiver Cireuits and How They are
Used.

Both Home Study and
Resident Training

Offered

APPROVED FOR
VETERANS

Check Coupon Below

. Construction of the Antenna Cirenit.

How Energy is Picked Up by the Aerial.
How Signal Currents are Converted inte Sound.
How the Tuning Condenser Opecrates.

. How the R-F Transformer Handles the Signal.
and other data. with diagrams and illustrations.

NATIONAL SCHOOLS

LOS ANGELES 37. CALIFORNIA EST.19035

@ ¢ oW N

—— —

I NATIONAL SCHOOLS, Dépt. RC-I Paste on a posteard }

| 4000 S. Figuerea, Les Angcles 37, Calif. i
it me FREE the books mentloned In your sl Including a sample lesson of

| ¥our cholee. 1 understand nn salesinua witl call nn me. ]
NNME | onpe sty e nap s T LT B T L ) - JO i
ADDRESS ., = ), 1 SR AT BT i LI OO |

1 .

1 CITY .. o5 s et il b Sooh CIEE veiae ZOn0. s STATE e vvanaanas

[ »

§ (3 Check hers If Veteran of World war 11

L= - - - o -
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CREI Practical Home Study Courses in PRACTICAL TELEVISION
Can Help You Advance in this Expanding Field!

You can make your own opportunity in Television, if you start
preparing now. No need to tell you how fast this great new field is
expanding—or, of the great number of jobs that are being created.
If you are in Television now, expect 4o be, or wish to get in, CREI
offers the very training you need to help accomplish your aims.

CREI can show you the way with convenient spare-time study at
home that gives you the up-to-date technical background you must
have for Television. CREI courses are designed to give you a thor-
ough grounding in basic principles and take you step-by-step
through the more advanced subjects of Television and its related
fields. It must be remembered that all new electronic developments
have their roots in past techniques. CREI training is basic and
helpful in your daily work right from the start. You will learn about
and understand such subjects as: Optics; Pulse Techniques; Deflec-
tion Circuits; RF, IF, AF and Video Amplifiers; FM; Receiving
Antennas; Power Supnlies; Cathode Ray, Iconoscope, Orthicon and
Projection Tubes; UHF Techniques, Television Test Equipment, etc.

No matter how complete, or how limited your radio experience,
CREI has a practical course of training for you based on twenty vears
experience in training professional radiomen. The facts about
CREI, our courses, and what we can do for you, are described in
our 32-page booklet. It is well worth reading. Send for it now.

VETERANS! CREl TRAINING AVAILABLE UNDER THE “G. 1. BILL!

Capitol Radio Engineering Institute
An Accredited Technical Institute

DEPT. 141-A 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C.

Branch Offices: New Yotk (7): 170 Broadway e San Francisco {2): 760 Market St.

www americanradiohistorv com

1,000,000 Persons in TV
Predicted Within 4 Years

—by one of industry's leaders

By 1953: 12,000,000 TV sets
By 1953: 50,000,000 Audience

By 1958: 40,000,000 TV sets
By 1958: 100,000,000 Audience

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Rd., N.W. Dept. 141-A,

Washington, D. C.

Mail me ONE FREE sample lesson and your 32.page
booklet, ‘*Your Future in the New World of Elee-
tronies””. 1 am attaching a brief resume of my radio
experience, education and present hosition.

Check One [] PRACTICAL TELEVISION
Course: {J PRACTICAL RADIO-ELECTRONICS

RADIO-ELECTRONICS for

(2]
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——— WANT TO LEARN

1 TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF
* RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE
SUPERHET RECEIVER AND 16 RANGE TEST METER!!

e = i —
e AT e AT 3
b oy gh

PR
B

I Find out NOW how Spray-

FRANK L. SPRAYBERRY
famous Radio teacher of hundreds
of successful Radio men.

berry Training prepares you
for a Radio Service Business
of your own — or a good pay
Radio job. Just mail the coupon for a FREE Sample Lesson and my
' big FREE book, “How To Make Money In Radio, Electronics. Tele-
vision.” It tells how 1 train you at home durmz spare hours by put-
ting you to work building, testing, repairing Radio equipment. The
Sprayberry Course teaches you Radio by working with 8 big kits of
Rad:o parts I supply. You build a powerful 6 tube superhet Radio, alé-range test
meter, perform over 175 interesting, PRACTICAL experiments. My lessons are
easy and interesting — you need no preyious experience in Radio. Istart you at
the beginning...and give you valuable’ ‘bench " experience that sticks with you.

Soon after you start I send you my famous BUSINESS
BUILDERS that help you earn EXTRA CASH
getting and doing neighborhood Radio Service jobs
while learning. You couldn’t pick a better time to get
into Radio. The Radio Repair Business is booming!

Good RadioService and Repair Shops are needed every-
where as millions of new sets are in use. Trained men
are wanted for opportunities in Police, Aviation and
Marine Radio, F. M. and Standard Broadcasting and
Television. Manufacturers are looking for men who
know Radio as production reaches new peaks. GET
THE FACTS ABOUT YOUR FUTURE IN RADIO_
MAIL the COUPON TODAY for my FREE BOOKS

LEARN HOW TO BUILD-TEST-REPAIR RADIOS By Working with YOUR HANDS!

) give you a fine, mov-
ing coil type Meter—
with parts fora com-
plete analyzer and Cir-
cuit Continuity Tester.
“Trouble-shoot” with
professional accuracy.

You reaMy learn Radio the PRAC-
TICAL way ,.. when you build this
big, powerful 6-tube Superhst
Radio from parts | send you.

Sprayberry Training costs surprisingly little! Easy
monthly payments, if desired. Everything you need
is furnished —nothing else to buy. With Sprayberry
Training to back you up, you will be able to step
into your own profitable Radio Service Business or
Roon to a big opportunity in Radio, E]ectromcs or
Television. The equipment I send you is yours “for
keeps'® — to use in your business or job. ! have
trained hundreds of successful Radio men — and I
can help you too. Get the facts about Sprayberry
Training — it’s your first step to success, sccurity
and a bigger income in a field where you'll really
enjoy your work. Fill out and mail coupen TODAY.
I'll rush my two FREE books to you by return mail.

VETERANS : Crireiticana 16 nd ses

Sprayherry Academy of Radio, pept. 20-N

Sprayberry Building
Pueblo, Colorado

Trained Radio men ean s1ep into theiv own
profitable Rodio Service Shop

NOW!

Two Locations
TO SERVE YOU
BETTER
Mail Coupon To Location
Nearest Your Home

Chicago 6, llinois

JANUARY, 1949

You don’t have to buy expensive
ready-made equipment. You get val-
uable experience building this Signal
Generatorand Multi-purposeTester.

LOW COST RADIO TRAINING

20 North Wacker Drive '

You construct this recti-
fier and filter, resistor and con-
denser tester, and really get on
the Practical end of Radlo.
STUDY AT HOME
IN SPARE HOURS

| SPRAYBERRY ACADEMY OF RADIO, Dept. 20-N
| SPRAYBERRY BUILDING, PUEBLO, COLORADO or

20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS

Please rush my FREE copies of **How To Make Money In

Radio, Electrorflcs and Television’’ and '*'How To Read Radio
I Dmgrnms and Symbols.”” No salesman will eall.

Name

Address
| Cityand Zone

State
CHECK HERE IF A VETERAN
(Mnll in an Envelope or Paste on Penny Posteard)

1
|
|
i
Age
|
|
(

www americanradiohistorv com

]


www.americanradiohistory.com

MR. SERVICEMAN:

This is forYOU

CREl Presents Just the
Course You Need and
Want to Safeguard Your
Future-Earn More Money

Television and FM Servicing

Practical On-the-Job Training Program for the
Better Serviceman Who Wants Greater Earn-
ings and Security In This Expanding Field

HIS basic CREI Servicing Course paves the way to

greater earnings for you. Since 1927 thousands of
professional radiomen have enrolled for our home study
courses in Practical Radio Engineering. Now, CREI
supplies the answer to the need for a Practical Servicing
Course. You do not have to be, or want to be, an
engineer to benefit from this course. It is written for
you—the average good serviceman! Itf’s not too ele-
mentary for the experienced. It’s not “over the head”
of those who have limited experience—if they have real
ambition and natural ability.

CREI developed this course at the request of several
large industrial organizations. The urgent need of
capable, trained servicemen is one of the big problems
of the industry. Hundreds of thousands of Television

Radio Service Division of

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute

Dept.151-A,16th & Park Rd., N. W., Wash. 10, D. C.
Branch Offices: New York (7} 170 Broadway * Son Francisco (2} 760 Market St.

Receivers will be marketed in 1949. By 1951 two million
TV units are expected to be flowing into American
homes. With Television comes FM receivers and circuits.
This new field demands a tremendous increase in the
number of properly trained television and FM technicians
to install and service this equipment. :

CRElI EQUIPS YOU TO INSTALL AND SERVICE

MAIL
TODAY

ALL TYPES OF TELEVISION AND FM RECEIVERS

Now . . . with the help of
this new CREI streamlined
Service course you can move
ahead to unlimited oppor-
tunities in your chosen field.
CREI has again taken the
lead by offering a course so
entirely new that for the first
time in our twenty-one year
history we can offer a down-
to-earth course of training
for servicemen. In offering
this course at a popular price,
CREI is enabling thousands

of the “top third” now en-
gaged in service work to
enter the ultimate profitable
field of television and FM
installation and service.
This can be your big year!
Don’t waste another day.
CREI has the answer to your
future security in this new
servicing course. Write today
for complete information.
The cost is popular. The
terms are easy. The infor-
mation is free. Write today.

Gentlemen ;

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, M. W., Dept.151-A, Washiagton 10, B. C.

Please send me complete details of your new home study course

in Television and FM Servicing.

I am attaching a brief resume

of my experience, education and present position.

NAME

STREET.

CITY.

ZONE. . . STATE. . .. __

O ¢t AM ENTITLED TO TRAINING UNDER 6, I, SILL

RADIO-ELECTRONICS for

www americanradiohistorv com
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VIDEO HAMS! SERVICE MEN! ALL TELEVISION ENTHUSIASTS!

’ ViSionls .
Here's Teéerea tost Thrill!
PILOT

CANDID 9950

PORTABLE TELEVISION

CANDID T-v e
without magnifying

OPTIONAL ACCESSORIES I8 lens P
Magnifying lens (shown in illustration obove}— ~\~ ‘/‘_'
actually triples picture areol. . . $6.95 and $9.95 o -

Leatherette carrying case (upper left}—with
built-in telescopic steel antenna enables you to
carry set everywhere. ...l $24.50

Imagine! Television at its very finest—for less than $100L That's the

PILOT CANDID T-V . _ . the newest national sensation! And—WHAT television! iy
recy;
So clear, so bright—you couldn’t buy a finer, sharper image if you paid TEN ronelosizeg 3 Ber.
tub.) :qﬂ,,d.

TIMES AS MUCH! So light, compact and handy (only 15 Ibsl) you can easily
carry it ANYWHERE . . . to living room, radio shack, playroom, den, office. Per-
fect for testing TV patterns on your regular service and installation calls. See and
hear this sensational all-purpose television set at your nearest Pilot Radio dealer.

* Conting,,
Grate

Proviy;
Pass L

* No drity
* Ac OPerarig,

WRITE TO PILOT RADIO, Dept. RE, for name of nearest dealer. We will also
send exciting details about new Pilot “Big Theatre” television console, featuring
16” x 12" viewing screen with famed Norelco “Protelgram” projection system.

a 0’0"7 ‘“a'o‘"" €ab.
iney, with baia'm Panef

PII-OT RADIO CORPORATION, 3706 36th ST., LONG ISLAND CITY, N. Y.

JANUARY, 1949
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| SYLVANIA ADVERTISING HELPS SERVICE DEALERS |
| INCREASE THEIR SERVICE BUSINESS! |
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SYLVANIA’S FEBRUARY, MARCH AND
APRIL CAMPAIGN IS NOW READY
Here’s what it contains:

® 3 Postal Card Mailings—one far each month.

® 3 Window Displays—ane for each month.

® 3 Window Streamers —ane for each month.

@® 6 Newspaper Ad Mats —two sizes for each month.

@ Radic Spot Announcements—several for each month.

SEND FOR FULL INFORMATION NOW!

Remember, this campaign designed for your use ties up
directly with Sylvania’s ad campaigns on a national scale.
You pay only the postage on the government postal cards
you mail. Sylvania supplies everything else free! Mail
coupon today!

SYLVANIA
ELECTRIC

RADIO TUSES; CATHODE RAY TUBES: ELECTROMIC DEVICES; FLUORESCENT
LAMPS, FIXTURES, WIRING DEVICES. LIGHT BULBS: PHOTOLAMPS

""September business increased 30%" e e

.,
|
|
1
!
1
|
|
1
!
!
!
|
|
|
|
|
l
|
i
i
|

a35?
o e wh et

T,
o
(oo £4%, | D%

""Newspaper ads brought in over 100
radio sets for repair during July!’

HeB

1 :ounvﬁ‘ryfsg?asBAD'O SERWCE (ele)

PHONE 1584 ASHLAND, wige
Mrortigyy
& Depey ’
Sylvanig Eloct:’;:t"'t
Porhn. Pe Ve . R
Gross business increased from
Dear sir,

$90.00 to $135.00 per week”’

1
838 thy rygie rs, V04 the
$POt annoyy,

oT€® of pagp)e *t vericus ),

ours g0 1

2]
ine
bout §135 00 Sore8sed fr n usy
.00 on an your
Mo about nf" OOk gross, l:;"'“ of $90,00
S An averg,, ofore 1 U0 Of the gem.
£8 of used thy o iy

Ve corty inly

47.00

Pense I p,
received 'Pf.'ll ok,
T re urn,

h°°kllg_

Myers Redgo Serviagyy,

Sylvania Electric Products Inc.
Advertising Department
Room R-1701

Emporium, Pa.

Gentlemen: Please send me full details on your February, March and
April Service Dealer Campaigns.

Nome.

Company.

Address

Zone

City

State

e Y L L L L T T

RADIO-ELECTRONICS for
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EQUIPMENT

Here's good news . .. big news ... our BIGGEST NEWS in
17 years. The equipment pictured at left gives a partial idea
of D.T.l.'s remarkable, new combination of shop-method
training aids . . . to prepare you AT HOME for your start in
Television-Radio-Electronics.

Get 48-Page Book FREE

Mail coupon today for D.T.I.'s big new 48-page OPPORTUNITY GUIDE
BOOK. See how this amazing newer method helps you get started toward
a GOOD /OB or your OWN BUSINESS in one of America’s most prémising,
thrilling fields . . . that includes Television . . . F.M., Train, 2-Way Taxi.
Aviation, and Broadcast Radio . . . Industrial Electronics . . . and other fast-
developing branches.

In addition to well-illustrated lessons. you work over 300 instructive
experiments from 16 shipments of Radio-Electironic parts. Among these proj.
ects you build and keep a commercialtype CATHODE RAY OSCILLO-
SCOPE . . . that helps you get practical Television c¢ircuit training.
You also build and keep a double-range R-F SIGNALIGENERATOR, a
jewel-bearing MULTI-METER and a quality 6-lube SUPERHET RADIO.

BUILD KEEP
300

MODERN cHicago | You also use HOME MOVIES

LABORATORIES . « . a D.T.I Exclusive!
If you prefer, you can

. get ALL your Prepéia- D.T.l. alone includes the modern,
tion in our new, i . ini i MOVIES
tag ivsining aneral visual training aid . . . MO
tories . . . one of the ...to help you learn faster, eas-
finest of its kind. jier at home. You see electrons
Ample instructors . . . on the march and other fascinat-

modern equipment . . .
Write for details!

ing ""hidden action'’ «— a remark-
able home training advantage
that speeds your progress.

You Get D.T.l.'s Effective o
EMPLOYMENT SERVICE =
When you complete your training, our
effective Employment Service is avail.

able to you without extra cost, to help
you get started,

MAIL TODAY!
T T T T 117

DeForest's Training, Inc.
2533 N, Ashland Ave., Dept. RC-FI
Chicago 14, lllinois

Send me FREE your 48-page OPPORTUNITY GUIDE BOOK
showing how | may make my start in Televislan - Rodio -

DeFOREST'S TRAINING, INC. | Kiats

CHICAGO, ILLINOIS B rere o

Affillated with the De Vry Corporation l Street Apt.
Bullders of Electronle and Movie Equipment . City.

Zone State

JANUARY, 194¢
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COMPOSITION RESISTORS

You never have to guesa about the resist-
ance and wattage of any Little Devil resistor.
Every unit is not only color-coded but indi-
vidually marked for quick, positive identifi-
cation. Millions used in critical war equip-
ment. Standard RMA values from 10 ohms
to 22 megohms, in %, 1, and 2-watt sizes.
Tol. = 105 Also* 5%in )% and 1-watt sizes.

Available Only Through OHMITE Distributors

Ohmite Manufacturing Co.

4894 Flournoy St., Chicago, lll.
EVERY UNIT
, 4, CLEARLY
AW S @ markeos

VLS

1' S
M s

v
]
"1’

@HMI]']T’IE

"SUICIDE ON WHEELS" was the
déscription given to TV receivers in
autos by the National Safety Council
last month. “Keeping one’s eye on the
road ahead and on traffic behind and on
both sides is the first essential of safe
driving,” a council statement said. The
council said its staff would make a
further study of TV installations visi-
ble to passengers only.

Au+o tele installation of Robert Wright of
Milwaykee, which brought a shower of criti-
cism from safety officers of several states.

BLIND persons may be enabled to read
ordinary print by a new device demon-
strated for the first time last month by
RCA Laboratories. It is an advanced
letter-recognition system on which
much work was done during the war
and at the suggestion of Dr. Vannevar
Bush.

A scanning devnce is moved along a
line of type. A miniature cathode-ray
tube explores each letter with eight
spots of light arranged in a vertical
line. When a ‘spot hits a black portion,
an impulse goes to a selector unit, where
impulses are counted electrically. After
each letter is scanned, the total number

The Radio Month

of impulses—a different number for
each letter—actuates a magnetic tape
recording corresponding to the letter so
that the reader hears the letter pro-
nounced by the loudspeaker.

PREVENTIVE MAINTENANCE was

the theme of a campajgn carried out by
radio repairmen of the Harrisburg,
Pennsylvania, area during the month
of November last. Sponsored by the
Federation of Pennsylvania Radio Serv-
icemen’s Associations and put into ac-
tion by the local Mid-State Radio
Technicians Association, it stressed the
advantages to the radio owner of hav-
ing his set repaired before it breaks
down, instead of after. The returns to
the radio user, both in uninterrupted
radio entertainment and lower repair
bills, were emphasized in a month-long
advertising campaign. Residents of the
area were urged through the newspa-
pers and over the air to bring their sets
to their radio repairmen for preventive
maintenance during the month of No-
vember; a special check-over rate and
guarantee was offered for that month
only.

National and local radio concerns
both cooperated with the Harrisburg
servicemen in the campaign. Large
numbers of leaflets and display pieces
stressing preventive majintenance were
supplied by tube and set manufacturers.
Several local distributors, including
York Radio & Refrigeration Parts, the
D & H Distributing Co., the Radio Dis-
tributing Co., and John Blessing & Co.,
alternated in running weekly ads fea-
turing preventive maintenance in both
morning and evening papers. These,
with the Mid-State Association’s weekly
ad, brought the campaign to public at-
tention several days each week. All ads
featured the Code of Ethics of the As-
sociation (RaDpIO-CRAFT, March, 1948).

This device actually reads, pronouncing each letter as the phototube scanner moves over it.

RADIO.ELECTRONICS for
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PRESIDENT'ELECT of - the Institute

ULTRAFAX a new method for hlgh-
speed transmission of pictorial or print-
ed material, was demonstrated to the
public for the first time last month by
RCA. Feature of the demonstration was
the sending in just two minutes and 21
seconds of the complete text of “Gone
With the Wind," the famous 1,047-page
novel.

A picture of each page is transmitted
via television to a TV receiver and is
copied on microfilm. Thirty of these
pictures per second are sent. A war-
developed system of high-speed photog-
raphy delivers film ready for printing
or projecting in 45 seconds.

A TALKING STOVE is the property
of Mrs. Walter Sechrist, of York, Pa.
Mrs. Sechrist’'s gas range picks up the
voice of a neighbor who is a ham. An
engineer told her that two unlike metals
in the stove are probably acting as an
imperfect-contact detector.

TELEVISION ANTENNAS within the

sets are a major goal for research en- °

gineers, said Dr. W. R. G. Baker last
month. The General Electric vice-presi-
dent pointed out that many people do
not want to disfigure their homes with
large antennas and that installation
costs are high. Eventually, he said, the
engineers want to get the antennas
right inside the sets, just as was done
with standard radios.

COLOR TELEVISION is the subject
of a patent granted last month to Dr.
Lee de Forest, pioneer radio inventor.
The system uses a pair of cathode-ray
tubes and a multi-color filter. Dr. de
Forest claims that the system' elimi-
nates all color flicker.

METAL-CERAMIC SEALING is
made possible by a new method devel-
oped by General Electric, aceording to
an announcement last month by the
company’'s Dr. C. G. Suits. The seal is
made by an alloy of silver and titanium.
The process will be especially valuable
in making microwave vacuum tubes.
The sealing of glass and metal is now
commonplace, but glass presents diffi-
culties due to heat in the u.h.f. regions.
Ceramic materials may now be used to
replace the glass.

THREE TV ANTENNAS and an FM
radiator may be placed atop the tower
being constructed for Stromberg-Carl-
son’s Rochester television station,
WHTM. The new tower will reach 1,005
feet above sea level and will be sturdy
enough to support four additional an-
tennas. One will be used for FM sta-
tion WHFM. ‘Stromberg has offered to
share the tower with one other FM and
two more television broadcasters, since
the location of the tower is the best
available spot in the Rochester area. If
the offer is accepted, the novel arrange-
ment will be the first in TV history.
Viewers will be able to beam their an-
tennas to one spot and- receive three
stations free of ghosts.

JANUARY, 1949

of Radio Engineers is Stuart L. Bailey,
the IRE announced last month. Mr.
Bailey is a partner in the firm of Jansky
and Bailey, consulting engineers, as
well as a Fellow of the Institute.

Stuort L. Bailey, new president of the IRE.

Arthur 8. McDonald, chief engineer
of the Overseas Telecommunication
Commission, Sydney, Australia, was
elected vice-president for 1949.

NEW CO-AXIAL CABLE linking the
East with the Midwest will be ready for
television use on January 12, the A. T.
and T. Company announced last month.
The eastern networks now link New
York, Boston, Philadelphia, Baltimore,
Washington, and Richmond, with Pitts-
burgh to be added shortly. The mid-
western cities joined by cable are Chi-
cago, Cleveland, Toledo, Detroit, St.
Louis, Buffalo, and Milwaukee. Two
other cities are connected to networks
by privately owned relays, Schenectady
and New Haven. All together, over 12.5
million families will be served by TV
networks after January 12.

FM PERMITEES who surrender their
construction permits would not be al-
lowed to re-file for FM facilities within
two years after the surrender, accord-

.ing to a regulation proposed to the FCC

last month by the FM Association.
Many CP holders have ‘“sat on” their

grants and then surrendered them

“without prejudice,” waiting for other
operators to make FM a successful op-
eration before spending money them-
selves. This, according to Leonard H.
Marks, FM Association’s general coun-
sel, penalizes the conscientious broad-
caster who constructs his station and
serves the public, even though he makes
no profit and may even sustain a loss.

TOWN MEETINGS of radio techni-
cians will be held soon in Atlanta,
Georgia, and in Los Angeles, the Co-
ordinating Committee announces. The
Atlanta meeting is being held in the
Municipal Auditorium January 31 and
February 1 and 2. The Los Angeles
gathering will be at the Roger Young
Auditorium on February 28 and March
1 and 2.

www americanradiohistorv com

MAIL COUPON TODAY

RCA, Commercial Engineering {
Section 49AW, Harrison, N. J. |
|

Send me the RCA publications checked
below. I am enclosing $ to cover
cost of those books for which there ts i
a charge.

Name.

Title or Occupation
Address
City
{1 Quick-Reference Chart, Miniature Tubas (FnaA)
a HB-3 Tube Handbook ($10.00)*.

Zone State.

RC-15 Recelving Tube Manual (35 cents). (C)
Receiving Tubes for AM, FM, and Television
Broadcast., (10 cents). (D)
Radiotron Designers Handbook (3$1.25). (E)
Quick Selection Guide, Non-Receiving Types
{Fres). {F)
] Power and Gas Tubes for Rodic and Industry
{10 cents). G
) Phototubes, Cathode-Ray and Special Types
{10 cents). H)
RCA Proferred Types’ List (Free). {1}
Headliners for Hams (Free). {J]

%price opplies to U, S. and possessions only.

- - -
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TUBE DEPARTMENT -
@ RADIO CORPORATION of AMERICA

NARRISON. N_J.
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it HEATHKITS

HEATHKIT FM and TELEVISION

SWEEP GENERATOR KIT

A necessity for television and FM. This Heathkit campletely cavers the ontize FM ond
TV bahds 2 megacycies to 230 megacycles. Tha unit Is 110V 60 ¢y power frans-
former operated. Uses twa 6J6 tubes, two 6C4 lubes and a 6X5 rectifler. An
electronic sweep circuil |s incorporated allawing o range of 0 fo 10 MC.
A sawtooth herizental sweeping voltage and phase cantrol ore
provided for the ascilloscope.

The coils ore ready assembled ond precision adjusted to
exact frequency. As in ali Heathkits, the best of parts
are supplied, Mallory filter condenser, zero coef.
ceramic condensers, all punchad and formed
% parts, grey crackle cobinet, 5 tubes, test
leads, etc. Better get it built now
and be seady tor the FM and
TV bysiness. Shipping
wi. 6 Ibs.

SIGNAL
GENERATOR
KIT. ..

$19.50

SQUARE WAVE ;
ELSE TO BUY AUDIO GENERATOR

Every shop needs a good signal generator. The Heathkit $
fulfills every servicing need, fundamentals from 150 Ke to KIT IS S ®

30 megacycles with strong harmonics over 100 megacycles
covering the naw television and FM bands. 110V 60 cycle

SINE AND

The ideal instrument for checking oudio ompli-

transformer operated power supply. fiers, television response, distertion, etc-
. 4 y Supplies excellent sine wave 20 cycles to 20,000
400 cycle audio available for modulatien or audio testing. cycles and in oddition supplies square wove
Uses 65N7 as RF oscillator and audio amplifier. Complete over same ronge. Extramely low distortion, less
kit hos every part necessary and detailed blueprints and than 1%, large calibrated dial, beoutiful 2
instructions enable the builder to assemble it in o few hours. color ponel, 1% precision calibrating sesistors.
Large sasy to read calibration. Convenient size 9" x 6" x 4%". ;‘:"l’l :‘1' cycle o ';‘"“'!""“‘:-cs' "‘"‘l'-
o 1 etaile ueprints and instructions. R.C. type cir~
Shipping weight 41 Ibs. cult with excellent stobiiity. Shipping Wr. 15 lbs. 7{0%(«9 ELSE TO BUY

HEATHKIT 110V A.C. MILITARY RECEIVER POWER SUPPLY KIT HEATHKIT

HIGH FIDELITY Ideal waoy to convert mlilitory CONDENSER CHECKER K'T

sets. 110V 60 cy. trensformer

A M P L I F I E R K I T aperoted. Supplies 24 Valts for ——
I el | 6@ 50 r"&"...___
° {

250V D.C. plote voltoge ot 50- s
- ‘.’

Bulld this high fdelity 51495 60 MA. Connections direct to i
[ )
® .

omplifier and save two- - dynamotor Input. Complete

thirds of the cost. 110V ss 95 with all ports and detailad in- %W |
60 cy transformer oper- L4 stryctions. Shipping wit. & Ibs. |
ated. Push pull output 3 J L
vsing 1619 tubes (mili-
tary type 6L6's), two am-
plifier stoges using a dyoal
triode (65L7}, 3 @ phase
inverter glve this ampli-
fler o lineor reproduction
equol 1o emplifiers sell-

10 V. A.C. TRANSMITTER POWER SUPPLY KIT ELSE TO BUY

For BC-645, 223, 522, 274N's,
etc. Idecl! for powering milltary
transmitters. Supplies 3500 to
600 Volts of 150 to 200 MA
plote, 6.3 C.T. ot 4 Amps, 6.3 ot
4 Amps. and 12V ot 4 Amps.
Can be combined ta supply

Chec<ks oll types of condensers, poper mico—
electrolytic—ceramic aver o range of .00001 MFD
to 1000 MFD. All on recdoble scales thot are read
direct from the ponel. NO CHARTS OR MULTI.
PLIERS NECESSARY. A condenser checker anyone
can reod without a college educotion. A leakage

ing for ten times this price. Every port supplied; 3.6-9-12 or 24 Volts ot 4 test and polarizing veltage of 20 to 500 volts pro-
punched and formed chassis, transformers {including Amperes. Kit supplied complete vided. 8“"“":'58"*" "’"";o"' °'°"'°'V"'“ be-
quality output to 3-8 ahm voice ceil), tubes, controls, with  hysky 110V 60 cycle ::':":led%“::: '"e%‘“}"?:"m.'fy:::‘"’::‘I:".“e.'
and complete instructions. Add postage for 20 Ibs. :°‘”°f' "I‘:“;'q'm:" S '“': lupbu,‘:obinel,ptnlih:ﬂed ponel, test leads Emd :Il
. :r'km fite h ::‘m :M:"' :::e“ other parts. Cleor detailed instructions for assembly
12" PM Speckers forabove. ................. 6.95 ": ., P':"': ‘9 ‘It dq'“ i:::\ 'Ind and use. Why guess of the quality ond capocity of
other parts, including detaile E
. . . v : f denser when You can know for less thon a
Mohogany Speoker Cabinet 144" x 144" x 8" 8.78 instructions. Complete—nothing l4 so @ con. X
else to buy. Shipping Wi, 22 Ibs. s ® f twenty doller bill. Shipping wt. 7 Ibs.
— -— e S ———

N W

; HEATH CoOoN\
* o+ =" _...BENTON HARBOR 20, MICHIGAN

ST RO S

PrESRY Y

RADIO-ELECTRONICS for
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ond enjoy it all winter. Shipping Wt. 8 Ibs.

IDEAL TEST INSTRUMENTS

HEATHKIT VACUUM TUBE

VOLTMETER KIT

Everything you wont In o VIVM. Shotterproof solld plastic meter foce, automotic meter
protection in burn.out proof circwit, push pull electronic voltmeter circuit assuring maxi-
mum stobility. Linear DC and AC scales. Complete salaction of voltage ronges starting
with 3 Volts full scale up to 1,000 Volts. Isolated DC test pred far signal trating and
measurements of vollage while instrument is in operation. An ohmmeter section ac-
curately measuring resistance of 1/10 ohm to one billien ohms with infernol battery.
Extremely high input rasistance 11 megohms on all ranges DC and 6.5 megohms on AC.
All these features and many more ore the reasons hundreds of radio and television
schools are using Heathkit VIVM's and recommending them 1o all students. Like all
Heathkits, the VTVM kit is comgplete, 110V 60 cy power transformer, 500 microamp
meter, tubes, grey crackle cabinet, panel, test leads, 1% ceramic precision divider resis-
tors and all other parts. Complete Instruction monuai. Better start your laboratary now,

ELSE TO
BUY!

$s2459

15

HEATHKIT SIGNAL TRACER KIT

Reduces service time and greatly increases
profits of any service shop. Uses crystal diode
to follow signal from antenna fo speaker.
Locates faults immediately. Internal omplifier
ovoiloble #or speaker testing and internal
specker ovailoble for amplifier testing. Con-
nection for VTVM on panel allows visval troc-
ing and gain measuremenis. Also tests
phonograph pickups, microphones, PA sys-
tems, etc. Frequency range ta 200 MC. Com.
plete ready to assemble. 110V 60 cycle trans-
former operoted. Supplied with 3 tubes, diode
probe, 2 color panel, all other parts. Eosy to
atsemble, detailed blueprints and Instryctions.
Smoll portable 9° x 6" x 474", Wt. 6 pounds.
Ideal for taking on service calls. Complete
your service shop with this instrument.

HEATHKIT 3-TUBE ALL-WAVE

| RADIO
| $8.75

| An ideol woy to
learn rodio. This
i | kit is complete

- i ready to osttems-
119:Voit AC Operation  ble, with tybes
and all other parts. Operotes from AC.
Simple, clear detailed instructions maoke
this o good radio training course.
Covers regular broadcasts and short
wave bands. Plug-in cails. Regenerative
circyit. Operotes loyd specker. Add
postage for 3 Ibs. : $8.75
HS 30 Headphones per set. . ..... $1.00
2'4"Permanent Magnetloudspeaker].95

P

INTERPHONE 2-WAY

CALL SYSTEM KIT

|deal call and
communication
system for
homes, offices,
factories, stores,
etc. Makes excel-
lent electronic
baby watcher sl4.5

easy to assemble

with every port supplied including
simple instructions. Distonce up to 1/5
mile. Operates from 110V A.C. 3 tubes,
one master ond one remote speaker.
Shipping Wt. 5 Ibs.

e A

Heatikce ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

An elecironle switch used with any ascillascope provides two separately controll-
able traces on the screen. Each trace is conirollad indopendenily and the
position of the traces may be varied. The input and output traces of an
omplifier may be observed one beside the other or one directly over
the other illustrating perfectly any chonge occurring in the ampli-
fler. Distortion—phase shift and other defects show up in-
stantly. 110 Volt 60 cycle transformer operated. Uses 5
tubes (1—6X5, 2—65N7's, 2—=65J7's). Has indi-
vidval gain controls, positioning tontral, and
coarse and fine sweeping rate conirols.
The cabinet and panel match all
other Heathkits. Every port sup-
) plied including detailed in-
’ (7% Z . structions for ossembly
1 ’Oy’”"d . and use, Shipping
& & i weight 11 Ibs,

d.l"d o 8o ' !

for . Hy, P

Vew 1948 LY/ ¥ ’ v, SE o *34°°
Vothing

HEATHKIT 5" Eee o
OSCILLOSCOPE KIT

A necessity for the newer servicing fe¢hnique in
FM and felevision at a price you can afford. The
Heothkit is complete, beautiful two color pancl, all
metel ports punched, formed and plated and every
part supplied. A pleatont cvening's work and you
have the most interesting piece of laboratory equip.
ment available.

Check the featyres—large 5° 5BP1 tube, compen-
sated vertical and horizontal omplifiers using 65J7's,
15 cycle to 30 M cycle sweep generator using 884 gos
triode, 110V 60 cycle power transformer gives 1100
volts negotive and 350 volts positive.

Convenient size 84" x 137 high, 177 deep, weight i
only 26 pounds.

All controls on front panel with test voltage and
ext. syn. post. Complete with all tubes and detailed
instructions. Shipping weight 35 pounds, Order fodey
while surplus tubes make 1he price possible.

$39°2

ORDER DIRECT FROM THIS AD.
WE will SHIP C.O.D.
Add Postage for Weight Shown

W pory MEYLRE 1 e

CONMMPANY
.. . BEN d

Py TON HARBOR 20, MICHIGAN

JANUARY, 1949
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ALL

' APN/1 RADIO ALTIMETERS

NO. 200. The last chance
to get a complete new 14
tube rodio altimeter. Con-
tains 420 Mc. tronsmitter
and receiver, power sup-
ply, range switches, two
antennas, meter indicator,
L% all plugs and instruction
e manual. This unit makes
excellent amateur station

as it is right in the band.
Shlppcd in original ex-

Weight

$34.50
G. E BC 375 TUNING UNIT

i NO. 203. Model TUICB covers
: 10 Mc. to 12.5 Mc. New com-
plete with aluminum cabinet.
i The best buy of surplus. Qver
i $30.00 worth of new variable
i condensers, coil, dials, switches,
i ete. Add pastage for 20 lbs.

-G.E. 50 AMP CIRCUIT BREAKER

2 95 NO. 204. New General Electric
50 Amp 220 Volt AC circuit

EACH-  breakers. 100 Amp when used
$7.50 on 110V. Add postage for 4 Ibs.

BC 347 AIRCRAFT INTERPHONE

AMPLIFIER

NO. 205. Interphone amplifier con-
tains §F8 tube, Ouncer transformers,
diagrams, etc. in aluminum cabinet,

Add postage $2 95 ]

% ford ibs

] i
VXN

$2.49 |

NO. 238. 5 PM Speaker with out-
put transformer matching head-
phone output $2.80
NO. 239. Dual receiver rack F7277A
with connecting plugs $1.
NO. 240. Single transmitter rc:k
FT234A $1.0
NO. 241. Sphnc shaft for 'umng
command receivers. Allows vse of
reguiar tuning knob on 8C 453-4 5 3
receivers ... .8

BC 45) CONTROI. BOX
NO. 236. Control box for 274N

tronsmitters. Contains proper cw-
voice switch, 4 channel switch,

3
H
%
i

2 NO.
Built by Kellog

i Add postage for 5 |lbs.

ARG

& i voLT
= PE 103 power supply. Input & or 12

274N COMMAND SET ACCESSORIES |

NO. 215. Western Electric 24 Volt input, 220V, ot i
7 60 MA out. With filter uuembly
: Shnppmg Weugh' 6 lbl

~'BC 645 GENERAL ELECTRIC"
TRANSCEIVER

NO. 201. Complete
15 tube transmitter-
receiver. Ideal for
new citizens bond
460 Mc. for commu-
nication between of-
Iuc and cor, home,

oat, etc. Convar-
sion article in August ELECTRONICS Moga-
zine. Brand new in original G.E. cartens
with tubes. Add postage for 25 Ibs.

i motor, plugs ond circuit dio-
. gram. Superheteradyne circuit

HEATH SURPLUS 7w/

QUANTITIES LIMITED SUBJECT TO PRIOR SALES
. RCA NAVY COMMUNICATION RECEIVER §

202. The fost of these

continvously.

‘ Supplied :omplolc with tubes,

contro! box, tuning unit, 24
Voit dynamotor, band chongo

s
$29.50

covers aircraft, broadcast, short
wave, marine, foreign broud-
casts. Has sharp or broad LF.'s

W 0 Ib

$19.50 . .. 2 for $35.00
ACCESSORIES FOR BC 645
PE101C Dynamotor fur

COF US® ..o $ 3.95
110V 60 Cycle Power Supply
for homo or office use.. ?

rin o

132 TABLE MICROPHONE

210. One of the Army's best.
ideal for factory
call system, public address, amateur
vse. Brand new in ongmcl cartans.

-

$2.95

MINIATURE ELECTRIC MOTOR

1" x

211. Viny Delco motor onlr %8
rom §

l'/A"l(?" 10,000 RPM. Operates
to 24 V. Excellent for mod-
els. Add postage for 1 Ib.

b

DYNAMOTOR

NO. 212. Dynamotor only from

$2.95

PEIG3

Volts, output 500 Volis at 160 MA.
Brand n.f, original cartons. Ship- $5.95

ping Weight 29 Ibs.
DYNAMOTOR

G. E. 1,000

VOLT 350 MA ,
NO. 213. An ideal dynamotor for
mobile operation in toxicobs, police
cars, sound systems and amateur sta
hons Supplies above voltage from 12
Volts or S00V. ar 350 MA from 6
Volts. Complete with starting relay,
and fuses. New. Our Dynomotar A.

$5.95
Shipping Weight 72 Ibs.
DM-36 DYNAMOTOR

$2.95

graph key.
Add pos'cgc for 2 Ths

METER SPECIAI.

¥ NO. 237. Brand new Delur Modsl
% 312 0-800 M.A. D.C. Square 3" 0-10
M.A. bosic meter with built in
shunt. Probobly the best buy ever

 Spang et 1o $2.95
A-62 ARMY PHANTOM ANTENNA |

NO. 206. Contains tuning condenser, :
coil, resistors, tuning dial, tuning in-
dicator, binding posts, s'eeI case, use-
ful for building amateur transmitter. :

Add postage $] ‘95

for 8 1bs

2

©

i BENDIX MR9C COMPASS CONTROL UNIT
© NO. 207. Tuning and control unit
% for Bendix' MN 26 radia compasses
% contains tuning dial, band switch,

power switch, mike jock and tele- 8

Z NO. 217. Modulator from 274N com-
i mand transmitters contains 3 husky
i relays, 3 tubes, VR150,12J5 and 1625,
% Brand new. Add postage for 11 Ibs.

: BENDIX MN 20E DIRECTION FINDER LOOP

% pedance manual ty
i Add postage for 8

crystal switch, AVC wnkh volumt
% ecomrol, Iules, phone jacks,
: ebc. Shuppmg Weight 5 Ibs. $9'50

with Weston Model 476 AC Voltmeter
NO, 208. Excellent buy in motor control
box. §ize 8'x10"x51/2" .Contains Wes.
ton 0-150V. AC 32" voltmeter, motor
starting switch, 28 fuses all 30 Amp
;.'Itl)dv nn|c| 8 fuiohhzlden Fuses and
olders alone worth the price,
Shipping Weight 18 lbs. $7 95
GIVE

WEIGH

i il

G.E BC 306 ”ANTENNA

TUNING UNIT

NO. 231. Matches any aerial to 150
Watt transmitter, vsed on BC 375. Brond

new. Add postage

. for 20 ibs..
W.E. BC456 MODULATOR
$3.95
BE 77 TELETYPE TEST SET

NO. 218. Contains rera center volt
milliammeter, switches, reloys, voltag
divider resistors, neon indicatar, etc.
Excellent foundation for radio tester. &
Shipping Weight 10 Ibs.

$7.95

NO. 219. Ring type loo exullem
for use on boat or aircraft. Extreme-
ly rugged construction. I.ow im-

E:.I. s9.95 EACH
LP 18C DIRECTION FINDER LOOP

NO. 220. Motor driven streamline pod
type loop used on avtomatic direction

*W' finders. Has Selsyn transmitter and

li_nofor, fits most military direction
nders. Add postage i
for 20bs.......cccovuvennnnn $I4.5° EACH :

KIT SPECIALS

POTENTIOMETERS SOCKETS
NG. 232. Kit of 10 ex- NO. 233. Kit of 20 high
cellent shaft type po-  quality sockets sevaral

tentiometers $] '95 different

good variety. types

PART N BER AND
T SHOWN, NO ORDERS

SCRIPT
[

. ser. Add postage for 10 |bs.

] I'EI! FOOT

_ MII.ITARY POWER TRANSFORMERS :

whether A or B type desired.
Shipping W

R R RRE RS

MFD 4000 V.D.C. Filter
used on Army radar.
. |deol
Ielevulon

NDER $2.00.

PE 125 TRANSMI'I'TER

POWER SUPPLY

NO. 223. Operates from 12 to
24 Volts and supplies 500 Volts
at 160 MA. Exlremoly rugged
construction vsed in Army tonks.
Complete with fuses — relays —
filters, etc. Ildeal for boats.
Shipping Weight 73 |bs.

$12.95
FM PUSH BUTTON TUNER

NO. 224. Brand new ten push. but-
ton tuning assembly from Army FM
" receiver. Contains 4 gang 100 MMF

silver plated tuning conden-

$2.50 EACH

RG 8/U FLEXIBLE

COAXIAL CABLE
NO. 225. Standard television lead
in 52 ohm. Any length vp te 1,000
I' Add for posmge

4¢

POWER TRANSFORMER Sgecials

NO. 226. Primory 117V. 60 cycle. :
Secondaries supply 746 V.CT at 220
MA,-6.3V. at 4.5 A, and 5V. ot 4A. ;
Will handie 13 'ube radio receivers. i
Supply is limited, order early. Shi
ping Weight 11 ibs. each.

$395 .. 3 for $995,.5

OUTPUT TRANSFORMER
NO. 227. Push pull 6Vé's to 6 -8 ohm

voice coil excellent 3 for sl 95

characteristics,

TRANSMITTER TRANSFORMER
—

NO. 228. The transformer for Transmitter :
Power Supply, 600 Volt at 200 MA ond :
4 Amp. ﬁl‘amenn oI'3 to 2frVol|s Also
S Volis at 4 amperes for rectifier E
Shipping Weight 12 ibs $9 50 g

NO. 229. Convert your military re=
ceivers without rewiring the filament.
“A' type supplies 500 VCT at 50 MA,
SV. ot 2A. and 24V, at /2 A, "B’
type supplies 500 VCT at 50 MA, Sv.
at 2A. and 12V. at 1 Amp. State

........ $2 95

HOME WORKSHOP 'GRINDER K[T

NO. 230. Eosily assembled 110V
AC or DC ball bearing fully en-
closed motor from Army surplus
dyrwametor. Purchaser to maoke
simple changes and shaft exten-
sions, detoiled instructions and all
parfs supplied. Motor approxi-
mately 5000 R.P.M. Ideal for
100l-post grinder, flexible shaft
tool, madel drill press, saw. Ship-

$3.95
ping Weight 6 Ibs.
HEARING AID HEADPHONES

NO. 216. The Army’s best — eliminate flat
ears and outside noise. Complete with
transformer for conversion from low to
high impedance. With cord and plug

complete. $~| oo

Add postage for 1 1b

TELEVISION CONDENSERS
NOQ. 221. Tobe triple .2 NO. 222. G.E. Pyranol
capaciter .25 MFD 6000
V.D.C. Porcelain insu.
lated, an ovtstanding
?ry fo;ddhngh'voltogo

ters oste
ngerlnr 3 Ibr 53 95
POSTAGE o]
ILtL SHIP C.O

gh' 4 lbs

H.V.
Add

..53.95

for
set,

filter

osta

or3 bi

ION
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ALL QUANTITIES

STANCOR FILAMENT TRANSFORMER
NO. 242, Heavy duty Stancor No.
57355 supplies 5V at 6 Amps, 5V at

i A,

R

3 Amps and 5V at 3 Amps
from 220V 60 Cy. primary
Cased type. Ship.
Wat. 7 115 Each $] -50
G.E. THYRATRON TRANSFORMER
NO. 243. New G.E. Transformer sup-
o sulation 100V &40 cy. primary. Ship-
ping Wat. 13 lbs.
Each $9-50
: RCA SATURABLE REACTOR TRANSFORMER
cyrrent 750hMA DC current 2 Amperes. v
- Rared 1.75 henries. Ship-
. ping wgt. 4 lbs. Each $] -00
: 12.6v POWER TRANSFORMER
i Power Transformer. Supplies 440V Ct.
at 60 MA, 6.3V at 2A. and 12.6V at
}hAmp. Excellent for military sets.
ipping Wght.
: g 4 lbs. Each $l .95
NOQ. 248, Heavy duty RCA No CRV-
: 30529, Input has primaries 600 ta 200
gn'd 2: ohms secandary 250,000 ohms
Shipping Wat.
2 1bs. Each... BR—— $] .00
NO. 251. Excellent valve transform.
ers made by one of largest trans.
; former componies. 110V 80 cy. Pri-
mary supplies 746 V 'Ct. ot 150 MA.
Shipping Wat. $2 95 ;
FEDERAL POWER TRANSFORMER
£ NO. 252 New cased 110V 60 cy.
Power Transformer. Supplies 480V CT
:! 50 IfVi'A and 63 V nOhll Amps. A
eavtiful transformer. § 0P$'I 50

or Y2 above from 110V,
plies 2.5V at .100 KVA, has 3KV in-
: NO. 246. New RCA No. CRV30531 AC -
NO. 247. Now cased 110 V 60 cy.
RCA INPUT TRANSFORMER
REPLACEMENT POWER TRANSFORMER
5V at 4A ond 6.3V at 4.5 Amps.
7 Ibs. Each . .. ..
: ping Wat. 4 |bs. Each_..

HEAVY DUTY 6-|2 24 VOLT VIBRATOR

-

NO. 253. A husky vibrator
used on army transmitter.
Rated 30 amperes at & Volts
220 cycle with contacis for
12 and 24 Volts, Synchronous
type, has many indystrial ap-
plicatiens. Ship.

Wat. 3 Ibs. Each......

4 CHANNEL
PUSH BUTTON TUNER
! NO. 254. Permeability tuner from
> BC 728 containing RF, first detector,
: and oscillator coils. Covers 216 5 MC.
Complete circuit diagram furnished.

Shipping Wat. $2.50

21ibs. Each.............

CONDENSER SPECIAL

NO. 255. An ideal oil filled power
luple filter used in army 16 tube
unit, has 2.5, 2.5 and 5 MFD all at
600V D.C. rating.

Wagt. 3 lbs. Each...

TELEVISION CONDENSER

NO. 256. Aerovox Hyvol .05 MFD ot
7500V, rating. Excellent television coup-
ling condenser with mounting bracket.
Shipping Wgt.

3 Ibs. Each...cmmmmerrcree $3.50

BC 746 TUNING UNIT
NO. 257. Plug in transmitter !
tuning vnit from army Walkie
Talkie. Contoins antenna and
tank c¢oils, tuning condenser, :
transmitting and receiving crys- &
tals. ;A'i‘eel vro'xmnur foundo-
'lon lpplng gt k:
1 Ib. $l 00‘
(Sume cs above -xr.ep' trans-
mitter crystal in 80 meter ama-
teur band..................$2.50 each) :

730 THROAT MICROPHONE
NO. 258. Makes axcellent contact

Trrre$1.50 ¢

microphone for musical instru- e
ment or vibrotion pick-up. Ship- . \_,/ o
ping Wot. 1 |b............ $1.00 each e
Exhnuon cord wnh switch far

obove .l.ee i § .50 each =:

JANUARY,

1949

. wood contfruction, 14 x
P 11 x 10 high, with 8

% give-away price of...

E NO. 263. New radar dome type an-
; tenna with mounting base and con.
i mections, in original car-

% NO. 235. Contoins channel switch,
i emission switch,
. switch, power switch and indicators

> Radioc Compasses.

: Brand new. Ship.
Z.Waor. 7 lbs. Each...

LIMITED

BRAND NEW
ARMY AIR FORCE

ASTROGRAPH

NO. 259. The case of
this unit makes the
finest tool and service
kit ever designed. Ply-

SUBJECT

cavered compariments
in the bottom for repoir
Iocllur handle,

hinged lid. Also excel-

i lent as case for radio

phenograph, mevie projector, camera, shell case,
fishing kit, picnic kit, etc. The astrograph itself,
(which cost the government $125.00) mokes an

- excellent contact printer, and can be used for a

faundation for enlarger, strip map® holder, etc.

The case alone worth twite the $3 95
ANﬂ/ARNs ANTENNA
NO. 260: Standard blind
Brand new in original
$9.50 cone. shiv: war. 14 Ioe.

landing antenna system.
AS114/APT ANTENNA SYSTEM

© NO. 261. New blade

type antennc complete $7_50
with cose assembly,
in original carton. Slipping Wat. ¢ lbs.

AS115/APT ANTENNA SYSTEM

[ ——— $7.50
NO. 262. New blade type

antenna complete with case
assembly, in original carton. Ship. War. 11 Ibs,

AT38A/APT RADAR ANTENNA

ton. Ship. Wat. 11 |bs. $] 4.50

AN104A BLADE ANTENNA

$l 50 NO. 264. Standard blade

. antenna used on many mili-

: tary fighting planes with

coaxiol connection at base.
Shipping Wat. 3 Ilbs

BENDIX MT51C TRANSMITTER CONTROL BOX

send receive

for Bendix aircraft trans.
mitters. Ship. War. 3 lbs. $5.50
BC 6708 REMOTE CONTROL BOX
NO. 265. Motor starting control
box has starting and stopping
switch, indi:cror'; cable and plug.
Wooden case. Ship.
Wat. & Ibs. Each....... = $] .95
BK 22 RELAY. ASSEMBLY
NO. 266. Used on SCR 269
Contains
stepping and control relays
= junction box of aluminum.

$3.95

HEINEMANN CIRCUIT BREAKER
NO. 267. Heavy duty type 7 Amp.
24 Volt D.C. Many vses around
shop. Shipping

Wg!..l'll.n. .Ea:h......... $l .00 :

CUTLER HAMMER

MOTOR FIELD CONTROL
NO. 285. Rated 10 ohms. 3.2 Amps,
Maximum. 62" diometer with knob

and mounting feet, can be used to
requlate generator output veoltage.
Shipping. Wgt.
5 ibs. Each...

. $2.50

PENN THERMO RELAY
NO. 268. Thermo Relay with @
range of 45° to 100° complete
with 5 Ft, flexible cable 16 im-

mersion bulb. Shlp- $3 50

ping Wat. & Ibs...

‘B& W 1lto 14 MC TANK COIL
NO. 281,
BC 610 Transmitter. New, original
cartons. Shipping
Wat. 2 Ibs. Each

PA

Plug in type used on

. $1.50 '

T NU
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¥ PE94C SCR 522 POWER SUPPLY
© NO.

i otes from 28 Volts. Complete with

£ ton. Sluppmg WQO.
% 34 1Ibs. Each.....................

: NO. 274. New input 12 Volt ot 18.7
5 Amperes.
i or /2 above voltage from & volts. Ex-
: cellent for aute use. Ship-
i ping Wgt. 11 Ibs. Each.

:'g full autpur at slow speed; supplies
& volts at 2.45 amp., 425 volts ar

> Handles for GN 58..

% rotary
% variable condensers,
i matching VHF Transmitter to AN109
= antenna with 50 ohm line.
i useful parts. Shipping
% -Wat. 2 Ibs. Each...

R AND DESCRIPTION
ORDERS UNDER 3200

17
ELECTRONIC BARGAINS foz EXPERIMENTERS 2«« HOBBYISTS

TO PRI1IOR SALES
DM 64A 12 vOLT DYNAMOTOR
NO. 249. Input 12V at 5 Amps.
Outpu! 275 Volt 150 MA. New.

Shipping Wa!. $5.50

7 tbs. Eachooooee.n... =

DM 32A COMMAND SET DYNAMOTOR
NO. 270. Part of 274N Command Re-
ceivers. Input 28 Velrs, output 250V

at 60 MA. shipﬂjng $550

Wat. 4 lbs. Eocl

DM .21 12 VOLT DYNAMOTOR
NO. 271. Used in Army BC 312 &
Communication Receiver. Input 12
Volts at 3.3 Amps. Output 235
Volts at 90 MA. New, original :

cartons. Shipping Wat. $5 50

8 lbs. Eoch.....co.ovne

272. Complete dynamator
powersupply for the SCR522, eper-

controls, filters, etec. Original car.

$8.75

PEIOIC BC&45 POWER SUPPLY
NO. 273. Complete power supply
for BC 645. Operates from 12 or
24 Volts. Supplies both AC and DC

ired. Shippi E
wer s Eoene.... $3.95
DM 35 12 VOLT DYNAMOTOR

Supplies 875V at 275 MA

$7.50

PE 86 DYNAMOTOR

NO. 214. A popular 28 Volt fe-
ceiver dynumu'or vied on present
military lq\;:pmlnf. Supplies 250V
at 60 MA. Shipping

Wat. 4 |bs. Each... $5 50

GN 58 HAND GENERAYOR

NO. 275. Makes excellent home
lighting plant, operated by wind
:ropollcr, waterfall, gas angine, or
and ¢rank. Reduction gear allows

115 amp. New. Add
postage for 28 Ibs. Each

$7.95

$ .50 sach
Connecting cord for GN-58
with plugs CD1086......... $1.50 each

COLLINS AUTOTUNE CONTROL HEAD

NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans-
‘mitter. Types 7, 8, 10,.0nd 11 avail-
able. Get o spare while available
as new cost is over 522,00 each.
Shipping Wgt. 3 Ibs. Price any type

{mention when $4.50

ordering). Each...............
MC 432 VHF ANTENNA LOADING UNIT
NO. 279. Contains 2 pole, 5 position

switch with silver ceramic 3
and coils for —

Many

.. $1.50

148 OUTDOOR TELEGRAPH KEY

NO. 280. Rugged enclosed type
for outdoor use, built for army
to withstand hard useage. Com-
plete with card and PL55 plug.

Shipping Wat. 2
2 lbs.liuch 2 S— $2 00 4
ONE KILOWATT ADJUSTABLE E

ANTENNA LOADING COIL
NO. 282. Huge porcelain coil 4
diameter B14"” long, has 5

%

sliders for odjustments. Ship-
ping Wat. 5 |bs, $3-50
300 MA SELENIUM RECTIFIERS
’l( NO. 209. Rated 300 MA at 36
Volts, (emhpleh with mounting
brackets. Shippin
Wot. 1 lb. e 3 FOR $1.00
DVAL
SELENIUM RECTIFIER
NO. 28). Two units mounted on
single bracket, each section
rated 15V, at 2 Amp. Shipping
Wot. 1 Ib. 2 FOR $1.00 i
ADD POS GE FOR
. WE WILL SHIP C.0.D

AN AN AN AN s
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-WHY BUY OVERHEAD?-

START 1949 THE "SENCO WAY"
For low prices . . . for high gualitr . . . for im-
mediate service go the “'Senco Way''! Our policy of
eliminating all unnecessary expensel enables us to
pass along large savings to ¥

THOUSANDS OF TUBES!
ALL BRAND NEW! R.M.A. GUARANTEE!
Immediate Delivery! Individually Cartoned!

Lots of Lots of
i0 10
Type Each Each Type Each Each
0Z4 69¢ 5%¢ &V5G 59¢ 49%¢
3 45 319 VeGT/G 45 39
1C56T 89 59 &W4G &9 59
1076 89 59 8X5GT/G 49 39
1LCé 69 59 4 3 43
1LD5 &9 59 7A7 59 49
1LH4 &9 59 7Bé 49 44
1LN5 69 59 788 69 59
1956T 55 49 7C5 55 49
1R4 9 59 7F8 81 54
1R5 55 49 77 54 49
185 59 55 7N7 49 44
1T4 &9 55 7Q7 69 59
1U4 49 39  7X7 (XXFM) 44 315
1Us 36 30 7Y4 44 35
v 45 37 12A 79 69
2AS5 54 43 12A6 29 25
2A6 45 35 12A8GT 35 28
7 2 25 12ATé 50 45
2X2/879 315 29 12AY7 (1] 59
9 39 12AUé 45 55
357!1291 59 49 12BAS 50 45
55 49 12BEé 50 45
3% 55 45 12F56T 35 27
3v4 79 69  12Hé 39 34
5U4G 50 40 12J56GT 25 19
5W4GT 39 34 12J76T 45 39
5X4G 39 35 12K8Y 35 25
G 2 37 12SA7GT/G 40 32
5Y36T/G 40 33 125C7/1634 49 39
524 9 49 125F56T 40 32
SAT 50 45 125G7 55 45
C5 9 59 128J76T 55 49
SAC7/1852 &5 40 I2SK7GT/G 45 35
Hé 9 39 2SL7 49 43
SALS 49 38 2SN7 49 43
6AL7 &9 59 IZSOTGTIG 40 32
6ANS 33 55 35 32
SA06 59 55 |4A7 65 55
SAQ7 45 59 14Bé 59 49
SATS 49 39 1978 89 79
SAUS 49 39 24A 49 39
6BAS 49 39 25A4G 69 59
Eé 49 38 25L6GT 55 45
4BG4G 99 89 2525 49 45
6BHS 79 69 2526GT/G 45 39
6BJé 59 49 26 32 25
6876 55 49 27 49 44
6C4 29 25 32L7GT 52 48
6C56T 40 35 35L6GT/G 45 39
GT 45 37 35W4 43 40
SF7/NTT0 9 29 35Y4 3 40
SHOGT/G 45 39 35ZSGT/G 43 39
$J5GT/G 45 39 35Z6G 43 39
42 8 36 35 29
6K6GT/G 45 39 42 47 41
6K7 55 45 4525 59 49
76 50 41 4% 9 49
$K76T/G 49 39 50 1.49 99
6L5G (34 59 50B5 42 32
6N4 49 38 50L8GT 50 45
$P56T 55 49 5§ 5 45
SR7GT 59 49 57 45 39
9 45 58 45 39
SSATGT/G 44 37 76 49 45
5 45 77 35 27
6SHIGT 40 32 78 49 39
[11 44 37 80 40 38
4SK7GT/G 49 37 81 1.49 99
8SL7GT 49 47 82 (34 59
SSN7GT 49 47 9 &9
652761’/6 44 37 84/6Z4 49 39
7 43 36 9 45
4587 59 49 99y 35 25
4SV7 55 49 99X 35 25
T 89 79 N7L7 52 48
SU5/6G5 69 59 117Z6GT/G 89 74
SULGT 40 29 123 39 29

U766 35 25 1644 29 19

de v de dr de de dede ot e ke e e ok e ke e o
Dividend of the Monthl

TUNG SOL JAN. TYPE 39/44

Indnv:duollv Boxed. Trle advantoge of this ter-
rific saving now! ONLY 14c¢ ea, 50 for $5.00
********************* *

UTPUT ...30¢ ea.

WRITE FOR OUR CATALOG!
MINIMUM ORDER $1.00
WHEN OROERING—Sond 2506 deposii for sl €.0.D.

In i e
refunded. . rdurl wlthout potnqo will be shi
F.O0.B. glty

New York

express eonoet Al prices

SENCO BADIO - ...

Dept. D, 73 West Broadway
F MNew York 7, N. Y. Tel. BEckman 3-6498

Stewart-Warner Corporation reports net
earnings of $2,609,725, or $2.02 per
share of capital stock, for the first nine
months of 1948. The statement was un-
audited and subject to year-end adjust-
ments. In 1947, net earnings were $1,-
938,851, or $1.49 a share, for the first
three quarters.

Sales for the first nine months of
1948 were $55,993,699, down 1.6% when
compared to sales of $56,926,5646 for the
same period of last year. Sales for the
third quarter of 1948 were $18,124,114,
up 8.2% over 1947 third-quarter sales
of $16,748,250.

Hallicrafters Company of Chicago an-
nounces that it will place on the market
an automobile television set. The set
will have a tamper-proof device which
automatically cuts off the power when
the car is in motion so that the driver
will not be distracted from his job;
however, a second unit not affected by
the shut-off device can be installed in
the back seat.

Sentinel Radio Corporation of Evans-
ton, Ill.,, has announced the manufac-
ture of a portable television set which
can be carried from one room to an-
other, to be plugged in wherever an a.c.
outlet is available.

The Radio Parts and Electronic Equip-
ment Conference and Show of 1949 will
be held at the Stevens Hotel, Chicago,
from May 17 to 20. The Show is spon-
sored by the Association of Electronic
Parts & Equipment Manufacturers, The
Sales Managers Club (Eastern Divi-
sion), The Radio Manufactnrers Asso-
ciation, The West Coast Electronic Man-
ufacturers Association and The National
Electronic Distributors Association.

RCA Communications, Inc., New York,
announces that a new radiophoto cir-
cuit has been opened between Portugal
and the United States. All types of pic-
torial matter will be transmitted over
this circuit, linking New York and
Lisbon.

Howard W. Sams & Company, Inc., In-
dianapolis, Ind., publisher of Photo-
fact folders, reports that the first
series of ten meetings on the West
Coast, consisting of lectures on televi-
sion installation and circuitry, has been
held under the co-sponsorship of local
distributors of Photofact publications.

Over 4,000 radio technicians regis-
tered for these meetings to hear Mr. A.
C. W. SAUNDERS of the staff of Howard
W. Sams & Company. A series of lec-
tures on the same subject will be held
in all major centers of the country dur-
ing the fall and winter.

Stromberg-Carlson Company of Roches-
ter, N. Y., has announced price raises
on its radio and television receivers, to
take effect immediately. The increases
range from $10 to $565. The company
stated that the price adjustments re-
sulted from increases in the cost of ma-
terials and labor.
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Westinghouse Home Radio Division of
Mansfield, Ohio, announces the produec-
tion of a new dual-speed record changer
which will be able to play more than
four hours of record music. Either con-
ventional or long-playing Microgroove
records can be used.

Emerson Radio & Phonograph Corpo-
ration of New York has just put on the
market the lowest-priced FM set. It
will retail at $29.95. (See page 36.)

Tele-Video Corporation, Upper Darby,
Pa., announces acquisition of two elec-
tronic products manufacturing com-
panies as subsidiaries. They are Air-
design, Inc. of Upper Darby, and Elec-
tronic Controls, Inc., East Orange,
N. J.

Radio Corporation of America’s consoli-
dated statement of income for the third
quarter of 1948 and the first nine
months of the year, with comparative
figures for the corresponding periods of
1947, has been issued by GENERAL
Davip SARNOFF, President and Chaijr-
man of the Board of RCA. It included
earnings of subsidiaries.

Total gross income from all sources
amounted to $256,968,637 in the first
nine months of 1948, compared with
$224,982,605 in the same period in 1947,
an increase of $31,985,932.

Net income, after all charges and
taxes, was $15,128,783 for the first nine
months of 1948, compared with $12,-
233,768 in 1947, an increase of $2,895,-
025. After payment of preferred divi-
dends, net earnings applicable to com-
mon stock for the first nine months of
1948 were 92¢ per share, compared with
71.1¢ per share in the first nine months
of 1941.

Earnings of Admiral Corporation, Chi-
cago, and its subsidiaries for the third
fiscal quarter ending September 30,
1948, hit an all-time high despite va-
cation periods and steel shortages which
were responsible for temporary shut-
downs in several Admiral plants, ac-
cording to Ross D. SIRAGUSA, president.

Net sales for the third quarter totaled
$15,128,1656, compared with $11,120,436
for the corresponding period last year,
an increase of 36%. !

Electronic Sound Engineering Company
of Chicago announces a Polyphonic
Sound Store Broadcasting System, to
be used in large stores, restaurants, in-
dustrial plants, bus stations, etc. A
timer device automatically turns the set
on and off and increases or decreases
the volume, adjusting the output to the
expected crowd at various hours.

The Solar Manufacturing Company,
Paterson, N. J., has filed a petition in
the United States District Court, to
initiate proceedings under Chapter 11
of the Bankruptey Act. Reporting a
deficit of $670,687 from its 1947 opera-
tions, the company proposes to submit
a plan of debt arrangement with its
creditors to make payment in full on a
deferred basis.
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NOW! The famous 900 Photofact
TELEVISION COURSE in Book Form!

Previously available only to Photofact subscrib
: Ll ers—now pub-
lished to answer the insistent demand of the entire Radio Indupstry

NEW! 1948 Automatic
Record Changer Manual

New Volume 2 covers 45 models made in 1948,
including new LP and dual-speed chang-
ers, plus leading Wire and Tape record-
ers. It's easy to service record changers
when you have the PHOTOFACT Record
Changer Manual handy. Complete, accu-
rate data—based on analysis of actual
equipment. Gives full change cycle data,
information on adjustments, hints and
kinks, complete parts lists, exclusive
“exploded” diagrams. Have this time-
saving, money-making bock in your
shop. Over 400 pages; de luxe 5675
bound, 8%2 x 11”. Only........

1947 EDITION. Volume 1, Automatic Record Changer Manual.
Covers more than 40 different post-war changer models manufac-
tured up 10 1948. Includes full hard-to-get data on leading Wire,
Ribbon, Tape and Paper Disc Recorders. 400 pages; fully illus-
trated; 8% x 117, hard cover. Only..ciciiiinereeronannss . $4.98

NEW! Specialized Photofact Volumes

|

Now you can own the book that gj
a_cowplete, clear understanding tolfglt‘al'me:d,é?ll:
'I:V principles, operation and practice. Pre-
viously available only in PHOTOFACT
Folder Sets, this superb course has been
bound in unified book form to meet an
overwhelming demand from radio men in
every branch of the industry. Written in
glear, easy-to-follow language, profusely
illustrated, packed with valuable up-to-the-
minute d:.ita. Covers every phase of tele-
vision—gives you the groundwork you sst
h?,\fe to ber."ome a successful TV service tech-
nician. Bring your television knowledge
up-to-date this easy, economical way. The
PHOTOFQCT Television Course is available
at your jobber—order your copy today!
Over 200 pages; fully illustrated; $
sturdy binding, 8% x 11”. Only.. 300

A "Must” for Everyone in Radio!

As~ |  POST-WAR POST-WAR L=
o sAIS RUDIO COMMUNI- W ommceen
=7 ) AMPLIFIERS ~ CATIONS J "=

_ am_i R EC EI VER 3
] Rt MANUAL § . ——

This is the book that’s wanted by
custom-builders, audio men and
sound engineers. Covers a wide
variety of well-known audio am-
plifiers and FM and AM tuners,
plus data on important wire and
taperecorders. Presentsacomplete
analysis of cach unit. A “"must”
for custom-installers and for sound
service specialists. 352 pages; fully

New! Invaluable 1o Amatcurs and’
Short Wave Listencrs. Complete
technical analysis of more than 50
of the most popular communica-
rions sets on the market. An inval-
uable service aid, a perfect buying
guide for purchasers of communi-
cations reccivers. All data based
on actual examination and study
of cach unit. 264 pages; profusely

NEW! Photofact Volume 5

Latest addition to the famous PHOTOFACT Volume
series—brings your file of post-war receiver service
data right ug to December 1948! Most accurate and

complete radio data ever published—preferred and
used daily by thousands of Radio Service Technicians.
Everything you need for faster, more profitable serv-
icing. Order Volume 5 today—keep ahead with
PHOTOFACT — the only Radio Service data 51839
that meets a// your needs! In deluxe Binder...

JANUARY,

illustrated; in swurdy bind- g illuscrated; durably bound, §
ing, 8% x 11° Only....... 395 8% x 11° Only.......... g 300
= Radio Industry Red Book
E The RED BOOK tells you 71 one volunie what
=" vou need to know about replacement parts for
- = approximately 17,000 sets made from 1938
wipig WOUS! a to 1948. Includes complete, accarate listings
SR of all 9 major replacement compenents—not
w=2l just one. Lists correct replacement parts made

by 17 leading manufacturers—not just one.
Covers original parts numbcers, proper re-
placement numbers and valuable installation
T notes on: Capacitors, Transformers, Controls,
~. ) IF's, Speakers, Vibrators, Phono-Cartridges.
Plus—Tube and Dial Light data. and Batery
replacementdata. 448 pages, 8% x 117, 3395

sewed binding. ONLY...............

2]

\

TUBE PLACEMENT GUIDE. Shows you exactly where to replace cach tube in 5500
radio models. covering 1938 10 1947 receivers. Each tube layout is illustrated by
a clear, accurate diagram. Saves time—climinates risky hit-and.miss methods.
192 pages; handy index. ONLY .. ... oot iiiiiinnerininnnanenns $1.23

DIAL CORD STRINGING GUIDE. The book that shows you the one right way to
string a dial cord. Here. in one handy pocket.sized baok. are all available dial
cord diagrams covering over 2300 receivers. 1938 through 1946, Makes dial cord
restringing jobs quick and simple. ONLY ... . ...oiiiniiiiiiiiiinanenns $1.00

1949

Vol. 5. Models from July 1, 1948 to Dec. 1, 1948
Vol. 4. Models from Jan. 1, 1948 to July 1, 1948
Vol. 3. Models from July 1, 1947 to Jan, 1, 1948
Vol. 2. Models from Jan. 1, 1947 to July 1, 1947
Vol. 1. All post-war models up to Jan. 1, 1947

FREE Photofact Cumulative Index

The easiest way to own the world’s finest
Radio Service Data is to subscribe regu.
larly to PHOTOFACT Folder Sets. Send
for the FREE Cumulative Index to pHOTO-
FACT Folders covering allfpost-war receiv-
ers up to the present. Helps you find the
Folders you wantin a jiffy. Get this FREE

Index at your Jobber or write for it now.

ORDER THESE BOOKS FROM YOUR LOCAL JOBBER

HOWARD W, SAMS & CO,, INC.

INDIANAPOLIS 7, INDIANA
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Get Your FCC Ticket
Jobs worth
$3,000 to $7,500
are opening up
right now for
FCG Licensed :

A Nice Home
[ | : = Happy Vacdtions Radiomen

A New Car and Travel

Add Technical Training to Your Practical Experience and

Get Your FCC
aanio orenaror e CENNS E
in a Few Short Weeks

I's EASY if you use CIRE Simplified Training —omet euial L AL AR

| TELLS OF THOUSAMNDS OF BRAMND-MEW, BETTER-PAYING
RADID JOBS HNOW OFEM TO FCC LICEMNSE WOLDERS.

Which

Better Pay

d H A H 2. TELLS HOW YOU WILL BENEFIT BY HOLDING AN FCC COM-
an 0ae lng n MERCIAL LICENSE.
. 5 3.- VELLS. HOW YOU CAN GET YOUR FCC COMMERCIAL RADIO
- : - T-OPERATOR LICENSE IN A FEW SHORT:WEEKS-“EASILY AND
Get your license easily and quickly and be ready for the $3000 to $7500 jobs ggfgptzib.:r #;':: lﬁlsgﬁsl"::ﬂslis TIJE..MMNO Ane
that are open to ticket holders. CIRE trainingis the only planned course of - 4 71ELLS OF HUNDREDS OF OUR SUCCESSFUL STUBENTS WHO
coaching and training thot leads directly to an FCC license. NOW HAVE LICENSES AND NEW, BETTER-PAYING JOBS.

5. TELLS HOW WE PREPARE YOU TO PASS THE NEW FCC
COMMERCIAL LICENSE EXAMINATIONS, WHICH NOW
INCLUDE FM AND TELEVISION.

=2 B TELLS HO'W WE GUARAMNTFE 7O TRAIN AMND COACH TYOU

A ll‘l UNTIL ¥OU GET YOUR LICEMSE.

'0“‘ " B TELLE HOW WE HELF YOU TO GET A BETTER-PAYIMG,

§ 0 ¢ LICERSE LICENSED JOB, WITH OUR FREE AND EXCLUSIVE SERWICE,
TR WHICH FREFARES AMD MAILS YOUR EMFLOYMENT AFPLI-

|'Fm‘ CATION TO HUNMDREDS OF EMPLOYTERS BJCLUDING FM,

YOUR FCC TICKET IS RECOGNIZED IN
ALL RADIO FIELDS AS PROOF OF
YOUR TECHNICAL ABILITY.

CIRE Graduotes Find

AM AND TELEVISION BROADCAST STATIONS, RADID
FCC License Pays Off

=" MAMUFACTURERS, POLICE RADHD STATIHOMNS, AMND RADHD-
. EGUIPPID TAXI, BUS AND PUBLIC UTIITY COMPAMITY

""Transmitter engineering is great. es-
pecially in the job | am on. Thanks
again for all you have done, and you
can take credit for the foct that my
'ticket" is now posted on the wall of a

1000 watt broadcast station."
b | cLeveano instiTute oF Rapio ELEcTRONICS i
- i a
") now hold ficket P-10-3787, and hold; DESK RE-1, 4900 Euclid Bldg., Cleveland 3, Ohio l
ing the [icanse has helped me to obtain (Address to Desk No. to avoid delay) l
the type of job :i'va always dreamed of having. I
Yas, thanks to CIRE, 1 am now warking for CAA | want to know how | can get my FCC ticket in a few shart weeks by trainin
as Radio Maintenance Technician, at a far bet- at home in spare time, Send me your FREE bookiet 'Maney Making FCSI
ter saiary than |'ve eéver had befare. | am License Information', as well as a.sample- FCC-type exam and free boaklet, “
deeply grateful.” "How to-Pass FCC License Examination", {does not cover exams for Amateur
Student No. 33I7NI2 License).
**l was issued license P-2-11188 on November 4. The next day-| was signed Name.
on board a tanker as Radia Operator-Purser. Besides radio operating, | I N
handle the payrolls, etc., which is all over-time and brings my monthly
pay up to between $500 and $650." . Addrs
Student Na. 2355N{2
City. Zone Stats.
LEVELAND OF RADIO [+ I ! I
CLEVE INSTITUTE ELECTRONIC Veterans check for enrofliment informatian under G. 1. Bill.

Desk RE-1, 4900 Ewclid Buwilding Cleveland 3, Ohlo I NO OBLIGATION—NO SALESMEN

Approved for Training under “G.[. Bl of - Rights" s T v v T T ¥ 1T )
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FUTURE TRANSISTOR USES

Transistors will play an increasingly important role in the future . . .

HEN we look back upon the humble crystal de-

tector of the early radio days, long before the

vacuum tube was invented, we must marvel at

the spectacular comeback which it recently has
staged in the form of the new Transistor.*

The crystal always was a fascinating device, the more
because clear and strong signals could be obtained without
either A on B batteries. This feature not only intrigued the
experimenter, but the technician and scientist as well. It
is therefore not too surprising that the new Transistor
was evolved. A tremendous amount of work by the Bell
Laboratory scientists went into its development. While the
engineers have formulated a theory how the new device
works, it ig still too early to say just exactly what happens
and why it works as it does. The explanation is a highly
technical one and we will not review it here—simply for
lack of space.

Those 0% our readers who are acquainted with some of
our fancifal predictions—via our annual April Fool joke—
will remember the “Crystron Lapel Radio” in the April, 1947,
issue, which closely parallels the Transistor in many
respects.

Like the Transistor the Crystron had a “grid.” It too
used no A-battery, and in one instance a circuit was shown
which also disposed of the B-battery entirely—a completely
batteryless amplifying crystal device. Another fanciful
diagram in the same article, labeled “A capacitive-grid
crystal tube” probably came as close to the Transistor as
anything published up to that date.

These remarks are not made to detract from the great
work of the Bell engineers, but are made simply to show
that when many people think along identical lines some-
thing is bound to evolve.

Inasmuch as the Transistor is an electronically operated
device it would be interesting to know what happens, when
and if someone applies a radioactive-tipped cat-whisker to
the Transistor, as was suggested in the Crystron article in
April 1947.

Will this be the avenue to the abolition of the high-ten-
sion B-battery voltage? It seems a foregone conclusion that
at -some time in the future the Transistor—or a similar
allied device—may be evolved in which no outside voltage
will be required.

Many questions are asked by our readers about the
Transistor—the most common being: Will the Transistor
supplant the vacuum tube entirely?

Personally we doubt it. There are too many uses for the
present-day vacuum tube and wherever power is required
the Transistor may not be able to compete with the vacuum
tube. In high-power amplification, transmission, and many
other instances the vacuum tube is likely to be dominant
for many years to come.

Yet, it seems certain today that the new and revolutionary
Transistor will supplant our present vacuum tube in many
instances. Its development is so recent that it is difficult
to foresee all its many uses. From our present knowledge
it should not be too difficult to make certain prognostica-
tions based upon our knowledge of the radio art.

The Transistor is a radio and audio-frequency amplify-
ing device paralleling its forerunner, the electronic tube.
It differs from the lattef in a most important point in that
*See September, 1948, issue RADIO-CRAFT.
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By HUGO GERNSBACK

it does not require the usual A-battery. For this reason many
appliances—particularly those where space and weight are
at a premium—will be the ones that come under immediate
consideration. These are chiefly hearing aids and vest pocket
radio sets, both of which can now be made exceedingly small
—thanks to the Transistor.

In & humorous-fanciful article in the April 1946 issue of
RaAp10-CRAFT, we predicted the “Radio Pen”—a radio set
so small that it would take the shape of a somewhat large
fountain pen. Such a radio set is now no longer so fanciful.
Indeed, it would surprise us very much if one is not manu-
factured during the next few years.

Pocket recording instruments whereby voice or sounds
may be recorded in an instrument small enough to slip into
your pocket also now become possible.

For military purposes the Transistor will assume new
proportions in equipping ground troops with small recejv-
ing instruments which weigh only a few ounces and there-
fore do not encumber the soldier with extra weight.

Proximity fuses already much in evidence in World War
IT—where small radio sets were embodied in the nose of a
shell—can now be still further reduced in size and weight
and be made much more efficient. It was the A-battery that
was particularly troublesome in World War II proximity
fuses.

Every aviation pilot prays for the day when he will be
able to get radar into his plane to safeguard him from
dreaded collisions with other planes, mountains, and build-
ing obstructions. Only the large size and great weight of
present radar installations are in the way. The Transistor
will certainly help to bring this achievement about in the
near future.

One of our pet peeves for a long time has been the cum-
bersome microphone which actors, singers and speakers
use on the stage, in cabarets and halls. Such a microphone
which pops from beneath the stage—or the type with the
heavy base, that must be lugged around—is totally un-
necessary in this electronic age. These microphones con-
stantly get in the actor’s or speaker’s way. If he steps
away from the microphone the fading voice effect becomes
grotesque.

In the future all this will be done away with. No longer
will these unesthetic microphones be allowed on the stage or
floor. Instead, half of the entire public address system will
be carried by the actor or speaker. A concealed lapel micro-
phone will be used, while a miniature radio transmitter
weighing but a few ounces will be in his pocket. Now he
will be a walking broadcast station. A pick-up wire under-
neath the stage or a metal strip underneath the rug or lino-
leum picks up the radio impulses and leads them to the
public address system of the theater or hall. In this way the
actor, speaker or singer will have free use of the hands with
no cumbersome microphone to hide the face. He can walk
anywhere on the stage or podium—he is no longer chained
to a fixed mike. He will speak in a normal voice which will
be broadcast from his pocket radio transmitter and sent out
over the public address system of the auditorium.

These are just a few of the future uses of the Transistor.
There are, of course, hundreds of others which will come
about not only for personal use but also for the home, in
the factory, in the stores, in the car—yes, and in television
to reduce the size of our television receivers, too.
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Construction

UILDING radio-controlled models

is perhaps the most fascinating,

and certainly the most specialized,

of model-making hobbies. Radio
control is fairly commonly used by
builders of model boats and airplanes,
but it is seldom applied in model auto-
mobiles and similar vehicles.

This control system was developed
for use in a model bus, but can be ap-
plied to almost any project where there
is sufficient space and where weight js
not an important factor. The control
system, installed in a model bus 22
inches long and 9 inches high, enables
it to perform many of the operations of
a full-size bus. The operator can start,
stop, reverse, turn the vehicle right or
left, open and close the doors, operate
the windshield wiper and stop signals,
and turn lights on and off—all by radio.

The vehicle was assembled from a
kit, such as is available at most hobby
shops, for a working-model bus. Seats
and other interior fittings were left out
to provide space for the control mech-
anism.

The Control Circuit

The control system consists basically
of a 6-meter transmitter and receiver.
The transmitter (Fig. 1), using a 3A5

push-pull oscillator, is small enough to
be held in the operator’s hand. The re-
ceiver, a superregenerator using an
RK-61 with a 10,000-ohm sensitive re-
lay in its plate cirecuit, is in the bus.
The circuit is illustrated in Fig. 2.
The heart of the control system is a
special, motor-driven, 2-circuit, 12-point
selector switch. Its contacts are ar-
ranged in concentric circles. The mov-
able arms are on a piece of insulated
material mounted on the shaft of the
motor. Concentric circles and wiping

3A3
3-30uyf

l.qoou z3
TANK CIRCUIT ;
- yyw
7 42K l
RFC 4000t | T4 [2

LN:;M KEY fL W
> 1 1.5v °—j
o

B4idsy 68—
Fig. |—Simple transmitter controls the bus.
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contacts provide a continuous circuit to
the arms of the switch. The switch is
shown in the photographs and in Fig. 3.
The outer ring and the inner circle of
contacts control colored indicator lights
atop the bus so the operator can tell
the position of the switch arm. The 1n-
ner ring and the outer circle of con-
tacts handle the various controls.

The master control circuit is shown
in Fig. 4. When the transmitter key is
closed, the plate current of the RK-61
in the receiver decreases and the sen-
sitive relay RY1 closes the circuit to
the power relay RY2. This completes
the circuit to the selector motor, which
continues to turn as long as the trans-
mitting key is pressed. The operator
knows the position of the rotating selec-
tor switch by watching the lamp indi-
cators atop the bus. If the selector is
stopped in the FORWARD position, sole-
noid SD1 pulls the forward-reverse
switch S1 to the forward position, con-
necting the battery B2 to the driving
motor so that it propels the bus for-
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ward. The motor is connected to the
rear axle with 1 to 1 gears. The bus
will continue to run forward until the
selector is turned to REVERSE.

Setting the selector at LIGHTS ON
causes solenoid SD3 to pull S2 toward
it, closing the circuit between the 3-volt
battery, the headlights, and running
lights. When the selector is stopped at
LIGHTS OFF, SD4 pulls S2 toward itself,
opening the light circuit. To perform
other operations with the lights on, al-

RRC
ERTINY S W v RY) 1OKRY
RK-6I

IV | m:rt' ]rl

m

ML}

pl--1H
1.3¥ 4%y
Fig. 2—The receiver is o superregenerator.

low the selector to pass over LIGHTS OFF
without stopping. This is possible be-
cause the current to operate the sole-
noids is taken from B1 through the
normally closed contacts on RY2.

The doors are opened independently
by solenoids and closed by return
springs when the selector is moved to
another position. When either door is
opened, the return spring contacts two
metal strips and closes the circuit to
the stop- and well-light circuits. The
lights go out when the doors close. The
construction of the door-opening mech-
anism and lighting circuit is shown in
Figs. 5 and 6.

A bell and buzzer simulating the
“getting-off” signals that passengers
give the driver are powered by a 3-volt
battery. The circuit is completed
through RY2 when the selector switch
comes to rest on BELL or BUZZER.

The windshield wiper uses a solenoid
SD6, a return spring, and a thermo-
static switch 83 to provide a slow re-
ciprocating action. Current from Bl
heats the bimetallic element, causing it
to bend and open the heating circuit
and close the circuit between the sole-
noid and the battery. SD6 pulls the
windshield wiper in one direction. When
the bimetallic element cools, it again
closes the circuit to the heating element
and the spring returns the wiper to its
normal position. The cycle repeats as
long as the selector is set on WIND-
SHIELD WIPER.

Steering is controlled by a 223-volt
motor geared to the front axle as shown
in Fig. 7. When the axle is turned ap-
proximately 30 degrees to right or left,
the steering motor is cut off by limit
switches, as shown in Pigs. 7 and 4.
The wheels can be stopped in any inter-
mediate position by moving the selector
to a new position before the circuit is
opened by the limit switches. The cir-
cuit is wired through RY3 so the motor
normally turns to the right. RY3 re-
verses the circuit for a left turn.

Turn indicators are connected to
blink when a turn is being made.
Fig. 8 shows the connections to the
blinker circuit. When' the wheels are
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turned to the right, the motor cir-
cuit is closed through the axle and
contact A. Switch B closes the cir-
cuit to the right-hand indicators. This
circuit is completed intermittently by
the commutator and contacts E-E’.
During a left-hand turn, the motor cir-
cuit is completed through the axle and
C and the indicator circuit through D.
The circuit is opened and closed by the
commutator and contacts G-G'.

Two operations are required to re-
verse the bus: Set the selector to RE-
VERSE. This causes SD2 to pull S1
toward it, reversing the connections
between the driving motor and B2. In
this position the circuit to the motor is
completed through the auxiliary revers-

A motor drives this speciol selector switch.

DIRECTION OF MOTION

OUTER 12 POINT RING SELECTOR ARM

CONTACT WIPERS

POIl
INNER 12 POINT RING POWER RELAY

INNER CONTACT RING

-t Cewe 1
o T _?__r-.;»--
e Ty 1|-?|~-,
H

"OUTER CONTACT RING

INDICATOR LIGHT BATTERY

INNER CONTACT RING AND OUTER I2 POINT RING= TO POWER RELAY
1 CONTROL CIRCUIT
OUTER CONTACT RING AND INNER 12 POINT RING=
1 INDICATOR CIRCUIT

L0 VOLTAGE LO SPEED DC MOTOR SHAFT

Fig. 3—This switch is the heart of the control system. View shows how it is constructed.
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Fig. 4—The master control diagram. Other figures show the ouxiliory actioting imechanisms.
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REAR STOP LIGHT
FRONT DOOR REAR DOOR
R rnonr spnmo RECAORN $:€{§° BETOR
SPRING J SPRING
FRONT REAR
WELL WELL

LIGKT LIGHT

fav

Fig. 5—Stop- and well-light wiring layout.

TOMOTOR CIRCUIT BRASS TUBING -
BRAZING
RONT AXLE

FLROM = FRONT LEFT -RIGHT DRIVE MOTOR

RCS = RIGHT CUTOUT SW  LCS=LEFT CUTOUT Sw
BOTH SWITCHES SPRING BRASS

FRONT

0 Z—/»::\k\

SET SCREW

Fig. 7—Special switches operated by oxle.

ing relay RY4. Moving the selector to
REVERSE-START closes RY4 and completes
the circuit to t¢he motor. The bus is
stopped by moving the selector to an
intermediate pesition.

The construction of the reversing
switch S1 can be seen in Fig. 9.

Marny of the problems of construction
are left to the ingenuity of the individ-
ual builder because of the particular
probléms of each project. Two types of
solenoids were used in this model. Both
types are wound with No. 28 enameled
magnet wire on 3/32-inch inside diam-
eter aluminum tubing. The -door-oper-

ating solenoids are 1% inches long with
enough wire added to give an over-all
diameter of % inch. Those used to op-
erate the windshield wiper, lights, and
reversing switch are % inch long and
wound to an over-all diameter of 3%
inch. The cores are made of 1/16-inch
soft iron rod. Steel machine screws are
inserted in one ‘end of the aluminum
forms to adjust the pull of the solenoids.
See Fig. 10 for construction details.

The steering, driving, and selector
motors are 27%-volt d.c. Alnico-field
units rated at 250 r.p.m. The Delco
type 5069600 driving motor runs at
about 80 to 85 r.p.m. when loaded by
the bus, which weighs about 9%, pounds
complete with batteries. The blinker
motor is a Delco type 5068751, rated at
27% wolts d.e. and 10,000 r.p.m. This
unit turns at about 300 r.p.m. with a
3-volt battery. Both motors are avail-
able on the surplus market.

The thermostatic switch is made by
the Lionel Train Corp. for use with
automatic crossing signals.

. Construction projects such. as this

one can be undertaken by anyone, al-
though no radio-control system should
be operated by anyone not holding an
amateur radio operator’s license.

A similar control system can be
worked out by wired remote control,
and the operator can control the power
relay by inserting long flexible leads
running. to the operating. .position.

Closing the circuit to RY2 by wire will

give the same results as radio control.

Bill of Materials

Transmitter: 2—4,700-ohm, ls-watt resistors; 2—
0001-pf, mica cupacltors. ‘3. 30-ppf Orlmmcr. I—
u.h.f. choke or 35 turns No. 32 wire, close.wound on
l/4sinch low-loss form; 1-—3AS; 1—é'meter tank coil
(5 turns -No. |4 with /5-inch ‘intide diameter, turns
spaced diameter of wire. and center-tapped).
Receiver: . 2—3-15-unf -trimmers; . |—3.3-megohm,
lf-watt resistor;’ I—Oml-uf mica ccpucdur |—.05-
.ﬁ.f - |50.volt .- paper capaciter; 1—5,000- ohm potan-
“tiometer:  |—10,000-ohm - relay (with normally open
cun'acfs) 1—RK-81- tube, |—u.h.f. -choke or 35 turns
No. 32 wire,close-wound on' l/g-inch~form; 1—é-meter
tank coil (10 turns- No. 14 wire with '/;-mch ‘inside

COMMUTATOR
WIPERS

.MOTOR FLASHER °
COMMUTATOR DRUM

LIGHTS ON-OFF \-SIGMA 8K A RELAY
t SOLENOIDS

diameter, spaced to Y% inch, tap near center, posi-
tianed for best results).

Model: |—kit for working-model bys; |—Lionel ther-
mostotic switch; |—buzzer, |—bell; 3—2714-volt d.c.
Motors {Delco type 5069600); 1—274-volt d.¢. motor
(Delco type S068751); 12—3-volt pilot lomps with
sockets; 12—'""grain af wheat" lamps; sockets; mag-
net wire; spring brass; assorted tubing; incidental
hardware.
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Fig. 8—Wiring of the turn-indicator circuit.

Fig. 9—Forward-Reverse switch and solenoids.
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‘Fig. 10—Construction of -actuating solenoids.
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Top of the bus and indicotor lamp leads-are-removed to-show-placement - of -the-componsnts.
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HE first cooperatively owned

farmers’ radio system in the world,

the Rural Radio Network, serves

118,000 farms in upper New York
State with programs, news, and reports
especially designed and timed for farm
familjes.

The network consists of six FM sta-
tions, wholly owned by ten farm or-
ganizations. Stations are linked only
by radio. Sites for the transmitters
were so ckosen that each station would
be able to receive the next one’s signals,
in addition to providing the desired
local coverage. An affiliation with New
York Citys WGHF adds the facilities
of a big-city outlet.

A mobile unit {above) originates pro-
grams from rural spots. Main origina-
tion point “or most programs is Ithaeca;
a studio is shown below. In the control
room is master-control equipment and

P

on the roof is the antenna (in circle)
which beams signals from the ST-link
transmitter (right photo) to the Ithaca
transmitter, 93 miles away. All trans-
mitters are 250-watt units and resemble
the one at bottom right.

A large service area is desired, and
to that end the sponsors of the network
had a special receiver designed for ex-
tra sensitivity. This was engineered by
North American Philips and is being
distributed to the lis-
teners by the co-
operatives whose
members
own the
broad-
cast
sta-
tions.

"Rural FM Radio
Network

FM chain serves farmers

Farmers of other states are observing
methods and results of RRN.

&

RRN broadcasters originate programs in Hhaca studio (left), through the window of which Ithaca master control room can be seen. Sta-
tion engineer tunes the ST-link transmitter (upper right). Parabolic microwave antenna (circle) beams programs to the main Ithaca trans-
mitter, thence to listeners in area. All RRN transmitter plants resemble the one shown at lower right. A weather vane is atop the antenna.

JANUARY, 1949
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Antennas for Television

proved to a marked degree by cor-

rect installation of a well designed

antenna. A good antenna system
will do much to reduce snow effect,
ghosts, poor contrast, and other picture
defects which detract from the enjoy-
ment of television programs.

Most: present TV aerials fail to take
advantage of the high gain which can
be achieved by utilizing fully the prop-
erties of transmission lines and orien-
tation and propagation characteristics.
This can be traced directly to the mis-
information and contradictory theories
which daily confront the television re-
pairman. To add to his confusion, his
own experience with antennas seems to
indicate that almost all he has been
told is unreliable and cannot be de-
pended upon to give predictable per-
formance. Too often he runs across in-
stances where the same antennas and
receivers in adjacent homes give far
different results—yet one installation
seems a duplicate of the other.

Eventually the television technician
comes to the conclusion that time con-
sumed in trying to sort out all the con-
flicting ideas on television antennas is
just wasted energy. In consequence he
is firmly convinced that results are hap-
hazard and uncontrollable. He chooses
an antenna which seems to give fairly
good results in most places, and makes
that model his standard installation. If
results are below what they should be,
he feels that it is a matter of locality
and nothing can be done about it.

To clavify this situation, the authors
undertook an exhaustive investigation
of every typical television antenna in
common use. EXperimental antennas,
arrays, and transmission lines were set
up to affirm or disapprove existing
theories and ideas. Duplicate tests were
made in different localities, at both low
and high signal levels. Propagation and
terrain characteritics were checked to
verify all findings fully.

Receivers with different input sys-
tems were also employed to get com-
plete data concerning their effects on
transmission lines and antenna sensi-
tivity. Comparisons were made with
dipoles, folded dipoles, stacked arrays,

“Television Instructors—Technical Institute,
Temple University

T ELEVISION reception can be im-

2922 AT ANTENNA TERMINALS
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and reflectors, to note what difference
each made in the received signal.

Originally it was intended merely to
give practical proof of accepted theory
by considering all the factors which
might change reception under certain
conditions. The results and observa-
tions, however, brought to light a num-
ber of startling factors completely un-
known or ignored to date. Unorthodox
methods for greatly increasing the re-
ceived signal were evolved, and many
pet theories long taken for granted
were disproved.

Applied to typical installations, these
procedures improved reception to a re-
markable degree—contrast increased,
interference and snow decreased, and
fringe-area performance was brought
to a level often comparable with that
of better reception regions. In many in-
stances improvement was over 10 db
greater than that obtained with typical
boosters.

To secure such results, changes must
be made which differ radically from
what is normally encountered in typical
home installations. Full benefits are ob-
tained only when consideration is given
to each item along the line—receiver,
transmission line, antenna, orientation,
and propagation characteristics.

For instance, the accepted theory
with regard to the popular twin-lead
so much in use today is that this line
represents an untuned or nonresonant
transmission characteristic. As will be
seen, this concept must be modified.
Such a line has a characteristic impe-
dance (Z,) which results from the size
of the two conductors, the spacing be-
tween them, and the dielectric constant
of the insulating material. Most twin-
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leads have a characteristic impedance
of 300 ohms.

A transmission line will transfer a
maximum amount of energy if it is ter-
minated at each end in an impedance
equal to Z,. A 300-ohm line, for in-
stance, should be attached to a receiver
whose impedance is 300 ohms. This line
should also be attached to a 300-ohm
antenna. This condition is approached
with a folded dipole, which has a radia-
tion resistance of about 292 ohms. (See
diagram.)

Theoretically, a maximum of energy
will be transmitted to the receiver and
the transmission line can be of any
length——though line loss does increase
with length (300-ohm twin-lead has a
loss of about 0.75 db per 100 feet):

In actual practice, however, this ideal
condition is rarely achieved, and cut-
ting the twin-lead to- a random length
may result in a considerable decrease
in signal strength. In order to under-
stand how this comes about and how to
correct for it, a brief comparison be-
tween the twin-lead (untuned) and a
resonant line is necessary.

A resonant (tuned) line should be
some multiple of a quarter-wavelength
long. Such a line, when open-circuited
dat one end, will not transmit or receive
any energy. Radio waves sent along it
will be reflected back to create standing
waves.

Standing waves on a transmission
line mean that there are voltage and
current peaks standing along it, with
a half-wavelength separation between
each pedk. The ratio of these voltage
peaks to voltage nodes (low-voltage
points) is the standing-wave ratio.
When such a line is a multiple of a
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quarter-wavelength and is terminated
in its characteristic impedance, all of
the energy sent through it is utilized.
Under such an ideal condition there
would be no reflected waves, and no
standing waves. However, the farther
the termination from the correct value,
the greater the standing-wave ratio.
The same holds true if the line is short-
er or longer than a multiple of a quar-
ter-wavelength, since this will add ca-
pacitance or inductance to a line which
is supposed to be purely resistive.

In television receiver installations
the preference is for untuned (non-
resonant) transmission lines because of
their simplicity. In such a line we
shouldn’t have to worry about length
and our only consideration would be a
proper match at each end. If, however,
a mismatch occurs due to line charac-
teristics or incorrect termination, stand-
ing waves develop. In such cases our
twin-lead acts like a resonant line which
is either improperly matched or not cut
to the right length. When this happens,
signal intensity is decreased enormously
because much of the energy is reflected
instead of being absorbed by the input
system of. the receiver.

Thus, it can readily be seen how im-
portant it is that the nonresonant twin-
lead act in the manner it should—that
is, like an untuned line having no stand-
ing waves. Actually, however, this is
never achieved when using any of the
standard types available at the present
time. Of the numerous installations
checked by the authors, it was found
that in every instance there definitely
were standing waves on the line.

If the line happened to be cut near
a multiple of a quarter-wavelength long
for a certain channel, reception was
fairly good and the standing-wave ratio
low; but it still acted very much like
a resonant line.

A simple and quick method for check-
ing the presence of standing waves is
to grasp the transmission line firmly at
intervals of every 6 inches, with the
receiver tuned to some channel between
7 and 13. If the line has a high unbal-
ance, the picture will get dimmer when
the hand is in some places and brighter
when in others. If the line happens to
be close to a multiple of a quarter-
wavelength, the results will not be so
pronounced but will still be evident.

If the contrast is decreased until the
picture is barely visible and the line is
held with the hand at a place where it
results in signal increase, the difference
will be more noticeable, because on
highly unbalanced lines it will bring
the picture up to almost normal con-
trast.

This can be rechecked at high signal
level. Advance the contrast control un-
til the picture is just on the verge of
tearing. Now grasp the twin-lead at a
place previously determined for signal
increase; the picture will tear, showing
much greater signal input to the receiv-

er. (Excessive signal will tear the pic--

ture if the gain of the i.f. stages has
JANUARY, 1949

been increased to a high level by ad-
justment of the contrast control.)

On the lower channels the spacing
between high and low points along the
lines will be correspondingly greater,
due to the longer wavelength. However,
since some channels are harmonically
related, an adjustment of this standing-
wave condition often results in improve-
ment for several channels.

Several methods of minimizing stand-
ing waves result in a much better sig-
nal and a reduction of the snow effect
on weak stations. Because the maximum
results are realized when adjusting for
a certain channel, it is best to correct
for the weakest station. Thus, if chan-
nel 10 is not received well, the twin-lead
can be adjusted to favor this station and
bring its level up.

The procedures used to aid reception
are based on the fact that the line is
actually resonant. When there are
standing waves on a transmission line,
reflections along the line begin at the
termination (television receiver input)
because the antenna acts as the gen-
erator of the signal and the receiver as
the energy-consuming device. If all the
energy is not utilized by the receiver,
some is sent back along the line to the
generator (antenna) with resultant
standing waves. If the line is not a
multiple of a quarter-wavelength, not
all the energy will be utilized. Remem-

Grosp line and note whether picture chonges.

ber that we are dealing with a resonant
line, despite the fact that it was orig-
inally designed to be nonresonant.
The only way to match a resonant
line is to make it a multiple of a quar-
ter-wavelength—despite the apparent
300-ohm match at receiver and antenna.
Any one of several methods can be
utilized to tune the line for maximum
reception. A small variable capacitor
can be placed across the twin-lead at
the antenna posts of the receiver, and
the capacitance adjusted for maximum
picture signal. Another method is to
keep cutting small sections from the
lead-in until the signal is at a maxi-
mum. The third, perhaps the most eco-
nomijcal and convenient method, consists
of adding a section of twin-lead to the
line. This is attached right to the an-
tenna posts of the receiver (see photo).
It is preferable to start with about
40 inches of line and cut off an inch or
two at a time. Close the end of the line
by twisting together a small section of
the stranded conductors at the free end.
This shorted stub will nullify the effects
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inductance or capacitance
present in the line and will aid in
bringing it back to a pure resistance.
As this condition is approached, there
will be a decided change in the picture
on the viewing tube.

Not only does the procedure mate-
rially aid picture signal, but it results
in a decrease of noise because an ap-
proach to a perfect balance will elim-
inate the possibility of stray pickup in
either conductor.

The inability of twin-lead to act as a
truly nonresonant line is also caused by
the composition of the dielectric used.
Under tests in good signal areas, it was
found that the line would pick up a
station even when disconnected from an
antenna and terminated in a 300-ohm
resistor. With such a termination, no
pickup sheould have been possible. When,
however, it is properly cut and matched,
it still remains the most simple and
economical low-loss line for television
and FM reception.

In the next article co-axial cable will
be discussed and comparison will be
made with twin-lead. Gain considera-
tions will be analyzed and methods for
improving signal strength given.

(Amateurs and others who deal with
transmitters are familiar with the
power-wasting effects of standing
waves. However, most servicemen have
never met them before, professionally.
In view of the fact that twin-lead is
never non-resonant, the importance of
the material in this article cannot be
over-emphasized.

The'Editors, for example, were most
interested to note that a very snowy
picture on channel 13 could be greatly
improved merely by sliding the hand
down a portion of the transmission line
until best picture point was found.

Television installation and service
men might do well to carry with them
several sections of line, each of a dif-
ferent length, shorted at one end and
terminated in alligator clips at the
other. Clipping these, one at a time. to
the receiver would soon indicate what
stub length is optimum. A permanent
stub could then be cut.—Editor)

A stub of the correct length tunes the line.
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HOW TO GET TELEVISION DX

By LYMAN E. GREENLEE

This Workshop Associates array, 90 feet in
the air. is the antenna of Elmer Taflinger.

Multiple boosting is necessary for reception.

Experimenters in fringe areas are picking up satis-

factory television programs with the help of multiple

boosters, very high antennas, and careful adjustment

programs from Chicago, about

190 airline miles away. Recep-
tion is, at times, equal to that from
Cincinnati's WLWT, approximately 90
miles distant. Both pictures and sound
are being received; although frequently
the picture comes in without the audio,
while at other times the video is lacking
but sound is perfect. Inability to re-
ceive both sight and sound simultane-
ously is usually due to the narrow band
width resulting from the use of pre-
selectors or boosters in series.
marginal installations are using two or
three boosters in cascade to build up the
gain sufficiently to swing the video end
of the receiver. Consequently, the band
width is often narrowed to the point
where either the picture or the sound
may be lost. Considerable care in peak-
ing the boosters is necessary to avoid
this difficulty, but it cannot be alto-
gether  avoided in marginal installa-
tions. One very good solution for the
trouble is to use a separate receiver for
the audio.

ROUND Indianapolis, Indjana,
A set owners are picking up TV

How good is reception?

TV set owners in the Indianapolis .

area are also reporting reception of
signals from Milwaukee, St. Louis,
Cleveland, and Detroit. There is often
a lot of interference between stations
on the same channel. Such interference
is particularly bad between WLWT at
Cincinnati and WBKB at Chicago, both
stations being on channel 4. There are
times when you get the picture from
one transmitter and the audio from the
other. At other times both pictures mijx
together to form a garbled mess;
and, as reception conditions vary, the
stronger signal is the one that pre-
dominates. Frequently we have seen a
program suddenly shift from one sta-
tion to the other with no adjustment of
the controls on the TV receiver. Reflec-
tions from shifting cloud banks are par-
ticularly annoying and are probably
responsible for such freak effects. They
vary in direction and intensity from
day to day and hour to hour. It is vir-
tually impossible to eliminate entirely
this type of interference. Rotation of
the antenna is probably the best and
most effective remedy. Often a stronger
signal can be picked up by tuning to a
reflection, but it is likely to be very
erratic and difficult to hold.
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All kinds of freak results can be ex-
pected in marginal areas—including
some good reception that would almost
lead you to believe the transmitter was
about two blocks down the street. We
have seen good, clear test patterns from
WLWT (Cincinnati}) when the weather
was very hot and there was not a cloud
in the sky—airline distance to the
transmitter about 90 miles! Usually,
however, results are better on a cloudy
day with relatively high humidity such
as occurs either before or after a thun-
der shower.

Most marginal installations are made
in homes of people who know quite a
lot about radio or electronics—ama-
teurs, servicemen, engineers, and so on
—but a surprising number of sets are
being installed for professional people,
such as doctors and lawyers. A few
taverns have installed projection TV,
even though the nearest transmitter is
beyond the normal range of satisfactory
reception. Since it has been the policy
of set manufacturers in general to dis-
courage marginal TV installations,
most of the sets have been privately
installed by their owners. Maintenance
has been left entirely to the owners, and
the manufacturer or distributor as-
sumes no responsibility whatever for
the results.

Are owners satisfied with their sets
and with the reception they have been
getting? The answer, surprisingly, is a
very definite “yes.” A few owners did
not know what to expect, and they have
been very much disappointed. They are
the ones who were expecting to get pic-
tures like home movies, something that
just can’t be done yet, at least not in
marginal areas. Not all locations will
give satisfactory reception, and an
owner who installs a TV set in a par-
ticularly bad location may never be able
to pick up a recognizable test pattern.
Would-be televiewers must be warned
of possible complete failure, or unsuc-
cessful installations will create bad will
toward the installer.

Which is the best set?

The question is often asked: “What
type or brand of television receiver
'should I purchase to get reasonably
good reception in areas like this one,
far from television broadcast stations?”

Any of the standard receivers now
on the market will work in marginal
areas if properly installed. Several kit
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receivers have been as successful as
standard makes. There is some differ-
ence in stability and performance be-
tween various sets; but, generally
speaking, no special set is 1equned for
a marginal installation. Regardless of
the type of -set or make -selected, it is
very important to check it carefully (or
to have it checked) to ‘be sure it is
properly aligned and in tip-top shape
to deliver its maximum performance.
Usually, the cheaper sets employing a
minimum of tubes will require a larger
input signal to drive the video channel
successfully. If the location is in a low-
noise area, the signal can be built up
to the level required by any set on the
market; but if there is noise and inter-
ference, that will also be amplified by
the boosters and results will be unsat-
isfactory.

All marginal installations require the
use of from one to three preamplifiers
or booster stages. You can buy several
good ones on the market, or one can
be built. (See RApIO-ELECTRONICS, Oc-
tober, 1948, page 60, and November,
1948, page 48.) It is generally necessary
to use two or three stages of pream-
plification. To avoid oscillation due to
coupling, many users prefer to employ
factmy-made boosters in cascade. If
tlouble is encountered because of oscil-
lation, instability, or failure to secure
a tunable peak, it can often be corrected
by making changes in the input or out-
put lines. Of course, some boosters may
be inherently unstable; in many cases
it will be simpler to try another one
when tracing down the source of trou-
ble. Usually two different makes work
better than two of the same make when
connected in series because there is less
chance for interaction between the two
units.

Get a good antenna

To get- any reception in a margmal
area, you must bring the maximum sig-
nal into the set, so the antenna installa-
tion is the most important thing to con-
sider. Several antenna systems now on
the market give good results in mar-
ginal areas, and most users have pre-
ferred to buy a ready-cut antenna sys-
tem. Decide what station you want to
receive and then either get an antenna
cut for that particular channel, or get
one you can definitely tune to the de-
sired channel. Properly spaced direc-
tors and reflectors are a necessity. Re-
member that straight dipoles have bet-
ter directional characteristics than the
folded types. Usually, a multiple array
is the only answer to the problem of
getting a signal into the set, and the
only type of antenna that will give any
usable- results. The so-called “broad-
band” types that cover all channels are
no good for use outside the line of sight
of the transniitter. If the set is really
far away from the transmitter, there
will be trouble from all-kinds-of inter-
ference and stray noise pickup—auto-
rhobile and airplane ignition systems,
cloud reflections, static, random noise,
tube noise—so the antenna must be
tunable and highly directional to mini-
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mize wnwanted pickup and at the same
time put the maximum signal into the
TV receiver.

Get the antenna up as high as pos-
sible, preferably on a utility pole that
is elimbable or on a good pipe or fabri-
cated mast that can be lowered for re-
pairs and adjustments. The antenna
must be rotatable, either by hand (turn-
ing the pipe column with a wrench) or
with a motor. Keep the over-all height
under 100 feet to aveid having to install
a flasher beacon on top of the mast in
compliance with CA A regulations.

Most marginal antenna installations
run from 50 to 95 feet over-all height.
It is important to get above trees
and surrounding objects, but excessive
height means increased length of trans-
mission line, with increased losses. Use
a minimum length of co-axial cable or
transmission line to make the installa-
tion. Use co-ax for noisy locations and
twin line for residential or country jobs.
If a purchased antenna system is in-
stalled, directions for installation and
matching. to the set will be furnished. It

is a good idea to do:some experimenting °

when it coines to matching inputs; there
is often a very great mismatch which
results in a very poor transfer of sig-
nal. A little patient trial-and-error may
make a big difference in the input sig-
nal. Keep the lead-in away from metal
objects. Support it on a minimum of

stand-off insulators and avond sharp

bends or turns.

Where to get a mast

For lightning protection, it is advis-
able ecither to ground the pipe mast or
to run a separate ground wire to the
top, as is done to protect utility poles.
Follow the National Electric Code. Fre-
quently your local power'and fight com-

pany: will set a-pole at.a very reason--

able price, as they have all the neces-
sary equipment and can-do the work in
a minimum of time, You can mount
your antenna on this pole, which is
climbable and requires no guy wires for
its support. Several marginal installa-
tions we visited ‘had used this service
with considerable satisfaction. Over a
period of several years, such a pole
should be a very good investment.

It takes a lot of work and patience
to get a marginal installation to func-
tion properly. Do not expect consis-
tently good pictures or uniform results.
Television is here to stay, and it now
appears that good reception may be
possible at distances far beyond those
at first established by the engineers as
the maximum at which a satisfactory
picture could be received.

After becoming thoroughly familiar
with a particular setup, the operator
can anticipate the times of best recep-
tion. Marginal TV is just beginning to
open up on a national basis, and there
are plenty of problems yet unsolved.
Those who are now out on the fringe
are having an unusual opportunity to
assist in solving those problems by ac-
tually trying for reception under the
varying atmospheric and climatic con-
ditions encountered from day to day.
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The upper array on this" 90-foot-high mast is
beamed on -Cincinnati, lower toward Chicage.

Two photos of another marginal installation.
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Rever Featurcey

CUSTOM-BUILT
Projection Televisers

new and important factor in the
radio technician’s life. Hampered
in many cases by franchising sys-
tems, the kit is in many cases the wedge
with which he can pry open the rich
television field. The would-be televiewer
buys his kit from the serviceman, who
assembles and installs it for a fixed fee.

Advantages of the system are three-
fold. The kit manufacturer knows that
lLiis equipment will perform better if as-
sembled and installed by a skilled tech-
nician than by even the cleverest ama-
teur constructor. The customer has a
wide range of choice in cabinet selec-
tion—or may even have his set built
into a wall-space or an existing piece
of furniture. And the servicing problem
—doubly troublesome in kit-built re-
ceivers—is solved to the satisfaction of
manufacturer, televiewer and service-
man.

Manufacturers are orienting them-
selves more and more toward the serv-
jceman as television kits become more
complex. Projection-type televisers,
whose extra-high-voltage power sup-
plies and optical systems add to the
difficulties of the inexperienced con-
structor, are a natural for the skilled
technician, and their manufacturers are
not slow to realize it. Television Assem-
bly Co., whose new projection job is the
subject of this month’s cover, is aiming

T ELEVISION kits are becoming a
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its sales efforts on the new model ex-
clusively at radio servicemen. Other
companies have been following a paral-
lel course. This is a sharp break with
former practices in television kit dis-
tribution.

The technician finds kits reasonably
available, the public clamoring more
and more for televisers, and the assem-
bly work not too difficult. There are new
problems, but they tend to follow def-
inite patterns, and once licked in one
receiver, are easily recognized and over-
come in the next. If the radioman
charges an assembly fee sufficient to
meet these unexpected difficulties, he
will find himself in a profitable as well
as interesting field of radio work.

Among the alert radio technicians

" who have taken advantage of the oppor-

tunities in custom television assembly
and installation are Irving Glassman
and Leonard Mendelsohn, proprietors
of Hi-Q Radio of Brooklyn, N. Y. The
two partners appear in the photos at
the bottom of the page, Glassman in the
striped sweater and Mendelsohn in the
white shirt. Organized a little less than
two years ago, Hi-Q has assembled and
installed more than 200 television sets,
as well as numbers of special sound
jobs. Specializing in custom-work, they
welcome jobs out of the ordinary line,
such as closet, wall, and fireplace tele-
vision installations or special radio-
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The Hi-Q partners, Glassman (in rear) and Mendelsohn (working on projection lens)
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recording - television combinations to
harmonize with fine furniture. Their
slogan is: “Any cabinet or any installa-
tion.” ‘

Wiring up an ordinary kit, they find,
takes a little more than a day, unless
bugs are encountered. For this a fee of
$50 is charged the owner of the tele-
viser. This rate seems moderate, and is
partly explained by the skill of the
technicians, who are at home with prac-
tically any type of kit, and thus run
into fewer difficulties than might be
expected. It is certainly far less than
the factor which must be charged to
wiring in the price of a commercial
televiser.

The projection jobs were a trifle new
at the time our photos were taken, but
Glassman and Mendelsohn find that in
spite of their greater size and com-
plexity, they can be assembled in about
50% more time than the older direct-
viewing kits. In the Television Assem-
bly receiver, this is partly explained by
the semi-ready condition of the kit,
which has the front end (a Du Mont

Inputuner), the i.f. strip, and the high- .

voltage power supply already wired.
Fees for assembling projection receiv-
ers have not been fixed, but would prob-
ably run a little more than 509% higher
than those charged for the small kits.

Assembly naturally leads to installa-
tion and servicing. The man who has
put the set together is the logical one
to repair it. Hi-Q makes a contract for
installati ;n and a year’s servicing. The
yearly contract rate of $65—which in-
cludes installation and high- and low-
frequency antennas with separate lead-
ins—represents a cut-to-the-bone figure
due to the competitive situation in New
York. The partners justify it on the
basig that they can make money at that
figure if they have more than 200 con-
tracts, and that renewal service con-
tracts will represent a greater margin
of profit than original installations.

The partners have a strict cost-
accounting system, and know that at
present they have eight service calls
per year per set, and that each call
costs $4.11, including all overhead. It
is on this that they base their figure of
a minimum of 200 contracts for a prof-
itable business.

The example of Glassman and Men-
delsohn is being followed—and is worth
following—by radio technmicians in all
television areas. To repeat and empha-
size what has previously been said: if
the radioman charges enough to meet
unexpected difficulties and reverses—as
well as his straight labor—he will find
an excellent new field in projection tele-
vision kit assembly and installation.

RADIO-ELECTRONICS for -
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Pocket Micro-Receiver

By RICHARD HENRY

NEW receiver put on the mar-

ket by Micro-Electric Products,

Inc., appears to be very near

the smallest size possible for a

three-tube set. Mounted in a brown plas-

tic case approximately one-third larger

than a standard package of cigarettes,

the Micro receiver is even smaller than

many hearing aids. Placed in a shirt

pocket, it slips down out of sight, the

only evidences of its existence being a

slight bulge and the flesh-colored an-
tenna and earphone wires.

Despite its miniature dimensions, the
receiver contains thtee Raytheon sub-
miniature tubes. CK512AX’s are used
as detector and first audio amplifier,
and a CKb622AX is in the output stage.
The resistors and capacitors, as well as
the output transformer, are miniature
components, such as those used in hear-
ing aids. As the photograph indicates,
all the parts are mounted on a fiber
chassis.

The circuit js a fairly standard re-
generator. A departure from usual
practice, however, is the tuning ar-
rangement. The antenna, grid, and
tickler coils are all wound on a single
form. A powdered-iron core running
through the form is terminated on a
threaded rod bent at a right angle. This
projects through a slot on the front of
the case and a very small knob is
screwed onto it. Sliding the knob up
and down tunes the receiver.

There are calibration marks on the
case but no numbers, presumably be-
cause, like all regenerators, the oscil-
lator changes frequency so readily due
‘to changes in the setting of the regen-
eration control and hand capacity that
numbered marks would mot be very
helpful.

The tickler coil is not wound directly
over one end of the tuning inductance
in the usual manner. Part of it is
spread out along the tuning coil to keep
regeneration as even as possible over
the whole tuning range.

The regeneration control is a minia-
ture hearing-aid potentiometer. The
knob projects slightly from the side of
the case. The earphone, a crystal unit,
is--fitted with a clear plastic ear plug
designed to fit the ear comfortably.

Considering the fact that the circuit
is a simple regenerator, results are ade-
quate, certainly unusual for the physi-
cal size. Distant (suburban) reception
was very poor, but in downtown New
York City there was satisfactory re-
ception from several local stations with
no antenna other than the 214-foot clip-
lead attached to the set. Clipping the
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The Micro radio receiver .as
compared with- o package of
cigarettes. Eorphone ond its
plug are in the foreground.

lead to a metal filing cabinet or type-
writer brought in additional signals, al-
though too good an antenna damaged
reception because of the set’s lack of
selectivity.

One point concerning the receiver's
mechanical arrangement is of interest.
The tuning knob, as mentioned, slides
up and down in a slot. The tension of
the small spring placed under the panel
is not sufficient to hold the tuner's set-
ting at all times. When placed in a shirt
pocket, for instance, the cloth rubs
against the knob, detuning the set.
Though it was not tried, replacing the

spring with a slightly longer one may
cure this condition.

Anyone who is nét used to a regen-
erative radio may have some trouble
with this set. Critical regeneration con-
trol and body capacity both affect the
receiver. These points will be quite fa-
miliar to the ham.or shortwave experi-
menter, who will find operation quite
simple.

The set is an mt.erest.mg expernment
in adapting old principles in new de-
sign. It remains to be seen whether the
listener will accept a regenerative por-
table radio.

Exploded view reveals construction. The tuning slug is just aheod of the tubes.

ALLIGATOR CLIP

CKSIZ2AX (2)

CKS5I2AX CKS522AX

DOT pOT
54 321

54321 Ccr522AX

. W l
I [
Lol ol 8+22.5v AELSY

The schematic. Circuit is regensrative—using o shunt-fed tickler——with two audio stages.
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Designing L-C Audio Filters

A nomogram eliminates all math in designing filters

ITH the two nomograms on

page 33 you can design your

own audio filters without

tedious mathematical calcu-
lations. The nomograms are for the
constant-k filter, a simple but effective
type of L-C circuit. The cutoff slopes
you will get with them will be almost
as sharp as the ideals shown in Fig. 1,
depending on the d.c. resistance of the
coils you use. For sharpest cutoff use
low-resistance coils.

XMISSION 0B
Fig. |—Dotted lines show how response peaks
if terminating resistance is high or absent.

To use the nomograms, first decide
what kind of a filter you need. For a
phonograph scratch filter, for instance,
you might want a low-pass filter which
would cut off at 6,000 cycles, leaving
all lower frequencies practically un-
touched. Having decided on a fairly
sharp cutoff, choose one of the full-
gection filters shown in Fig. 2. For a
cutoff only half as steep as Fig. 1 indi-
cates, you would choose a half-gection,
as in Fig. 3.

Either of the low-pass filters shown
in Fig. 2-a, the T or pi, could be used,
so you can decide on the basis of
economy. A filter with only one choke
being cheaper than one with two chokes,
the pi filter would be selected.

First determine where the filter is
to be placed. It could be in a low-

impedance line if one is used, but sup-

pose in this case you decide to place
it in the amplifier between two tubes.
The only important thing to know here
is the resistance load the filter will face.

A filter will work with any load re-
sistance as long as the resistance across
the filter’s input is equal to or greater
than the output load. But it will work
best when inserted in a line of uniform
impedance—one terminated in the same
resistance at both ends.

The resistance - coupled amplifier
chart shows that a 68J7 (the tube you
are using at the input to the filter)
will work with a 100,000-ohm plate load
resistor and a 100,000-ohm {following

By RICHARD H. DORF

grid resistor. Because the plate resist-
ance of the pentode is high, its shunt-
ing effect on the plate load resistor is
negligible and the line between the
6SJ7 plate and the following grid is,
in effect, a 100,000-ohm line. If a triode,
such as the 6CH, were used with the
same resistors, the low plate resistance
shunting the plate resistor would bring
the net resistance at the input of the
filter down far below 100,000 ohms. The
circuit is shown in Fig. 4.

To find the values for the coil and
capacitors, find a straightedge (trans-
parent plastic rulers with a black line
down the center work best} and turn
to Nomogram 1. The cutoff frequency
you have decided on is 6,000 cycles,
and the terminating resistance R (or
the nominal impedance of the line) is
100,000 ohms. Place the straightedge,
as shown by the dashed line, so that
it touches 6,000 cycles in the f, column
and 100,000 ohms in the R column.
Then read the value of L from the
center scale. Since this is to be a low-
pass filter, the calibrations at the right
of the center column are used. The
value found is 5 henries. Referring
back to the original filter diagram in
Fig. 2-a, note that the choke to be used
is marked “L’, Therefore, you assign
5 henries to L in Fig. 4.

To find the capacitances, use the
same method with Nomogram 2. C, read
again from the right center column, is
approximately .00055 uf, or 550 upf.

] b
LO PASS HI PASS
L/2 L2 2¢ 2C
: o— 0
N [4 OUT N L ot
T SECTION T SECTION

W g (2 T N a 2 out

Pl SECTION Pl SECTION
Fig. 2—Thess are  basic constant-k filters.

However, the capacitors in the filter
you are using (Fig. 2-a) are marked
“C/2”. Therefore you divide 550 by 2
and assign the value of 275 uuf to
Cl and C2 in Fig. 4.

And there's your filter!

Constructing coils

The only real problem in making up
filters is the inductors. Coils made for
filter purposes can be obtained from
transformer manufacturers; some even
have an inductance which can be varied
over a limited range. But these run to
anywhere between $5 and $20 or more.
A simpler and much less expensive so-
lution is to dig into the junk-box for

www americanradiohistorv com

old audio transformers and chokes.

To find a coil of a certain value,
consult a resonance chart and choose
a capacitor which will resonate with
the desired coil at some audio frequency.
For example, the 5-henry choke of Fig.
4 would resonate with a .005-uf capaci-
tor at 1,000 cycles. Try placing various

L2 2¢
o——iy

(LI ] C/ZT T N D 2L ouY

LO PASS HI PASS
Fig. 3—Half-sectians give less sharp cutoff.

coils in series with the capacitor across
the output of an audio oscillator, with
a vacuum-tube voltmeter also across
the oscillator. Choose a coil which will
cause the meter to dip at some fre-
quency lower than the selected one
(lower than 1,000 cycles, in this case).
Then start removing core laminations
or coil turns (or both) until the meter
dip occurs at the desired frequency.
To duplicate the conditions under which
the coil will operate in the filter, it is
a good idea to choose the same capaci-
tors and resonant frequency for this
trimming adjustment as will be used
in the filter. The resonant frequency is
one-half cutoff for a low-pass and twice
cutoff for a high-pass filter. For that
of Fig. 4, for instance, the 5-henry
coil might be selected by placing it in
series with 550 puf and trimming for
a meter dip at 3.000 cycles.

If it is possible, removing turns is
the best plan, because the resistance
of the coil will make the filter results
depart somewhat from the ideal abrupt
cutoff. Reducing the resistance by re-
moving wire will raise the coil’'s Q and
help lessen the effect.

If odd-value capacitors are specified,
they can be made up by paralleling
standard sizes. It should not be neces-
sary to parallel more than two capaci-
tors, since the greater precision ob-
tained with more than two is not worth
while.

After the filter is connected, it may
be necessary to trim it slightly. This
can be done by making further adjust-
ments to the coil. If exact results are
wanted, running a series of curves
with an audio oscillator and output
meter will show just what the filter
does.

Fig. 4—Sample filter is shown in dashed baox.
RADIO-ELECTRONICS far
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These nomograms make it possible for you o design audio filters without making calculations. Nomograms were derived from formulas shown.
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ETHODS of aligning FM re-
ceivers accurately without the
aid of an FM signal generator
and oscilloscope have been

described (RADIO-ELECTRONICS, Novem-
ber, 1948). While these methods do al-
low accurate adjustments to be made,
it is always desirable to check the lin-
earity of the FM detector visually.
It is also very helpful to determine the
alignment and response curve of r.f.
and i.f. stages by eye. These checks of
course can be made only with the aid
of the above instruments and it is rec-
ommended that they be employed
wherever possible.

Instrument requirements

Although the only instruments nec-
essary for visual alignment are an
oscilloscope and FM signal generator,
a d.c. vacuum-tube voltmeter is helpful
to determine the exact frequency at
which the d.c. output of the discrimin-
ator is balanced to zero. (For this ad-
justment, the vacuum-tube voltmeter is
connected in parallel with the vertical
input terminals of the scope and the
lowest possible meter range employed
to indicate zero).

The oscilloscope can be of almost any
type so long as provisions for connect-
ing to an external source of sync volt-
age are included. This voltage in most
cases is furnished by the signal gen-
erator. Although a scope with a 3- or
5-inch tube is more accurate and easily
adjusted, satisfactory results may be
obtained with a less expensive scope
such as the Philco Model 7019 shown in
the photograph. This particular model
incorporates all the necessary features
for visual analysis.

The FM signal generator should
cover the 88-108-mc band and have an
i.f. range of about 4 to 11 mc, Modula-
tion capabilities of the generator should
allow deviations of 75 to 100 kc on each
side of center frequency, with the de-
viation rate adjustable from 30 to 15,-
000 cycles per second (sine wave). A
built-in sweep is also desirable. Most

*Engineer, WKRC, WCTS.FM, WKRC-TV
Cineinnati Ohio
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signal generator to best advantage

for rapid and accurate alignment

By JOHN B. LEDBETTER*

modern FM generators use reactance-
tube modulators to provide an adjust-
able sweep width up to 200 or 250 ke.
This sweep is synchronized with the
oscillator time-base sweep to obtain an
indication of the frequency response or
overall characteristics of the circuit un.
der test.

Aligning the i.f.

Generally speaking, i.f. alignment of
FM receivers closely follows the pro-
cedure used in alignment of TV sound
channels. (See “Video Alignment” by
Robert N. Vendeland in the September,
1948, issue). There are certain differ-
ences, however, especially in the various
types of FM discriminator circuits.
These must be taken into consideration
when aligning a straight FM receiver.

As stressed by professor Vendeland,
the manufacturer’s alignment notes
should be closely followed wherever pos-
sible. If no instruction manual or align-
ment data is available, the general
alignment procedure as outlined herein
is to be recommended.

First, frequency response of the i.f.
system may be checked by setting the

generator to the correct center fre-
LIMITER
==
(i

O

Fig. |1—Connection of scope vertical input.

quency and connecting its output leads
through a 0.1 uf condenser to the
grid of the converter tube. In receivers
employing a Foster-Seeley detector, the
vertical plates of the scope should be
connected across the discriminator load
resistor. In sets with a ratio or Philco
detector, it will be impossible to obtain
visual indication of the i.f. response
curve unless an AM detector is used in
conjunction with the scope.

If the receiver has a limiter stage,
the vertical input circuit of the scope
should be connected across the limiter
load resistor as shown in Fig. 1. If it

Visual FM Alig

How to use an oscilloscope and FM
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has two limiters, the signal voltage for
the vertical input of the scope should
be taken from the load resistor of the
first lmiter stage as outlined above.
The second limiter can be aligned after
the i.f. stages have been adjusted.

With the scope FUNCTION control set
for extermal sync, connect the sync-
input terminals of the scope to the
sync terminals of the generator and
adjust the horizontal sweep frequency
of the scope until it is synchronized with
the modulating frequency of the gen-
erator. The deviation is then increased
until the response curve is spread
across the desired portion of the scope
screen. The signal voltage from the
generator should be fairly low to pre-
vent overloading and distortion in the
i.f. stages; for this adjustment, the
generator output should only be high
enough to give good limiter action.

If the i.f. stages are properly aligned,
a response curve similar to that in Fig.
2 should be seen. The pass-band should
be 200 to 250 ke wide if the eircuits are
in proper alignment. The double-peaked
curve shown in Fig. 2 is that normally
obtained with i.f. transformers of the
overcoupled type; single-peak trans-
formers approach more closely the re-
sponse curve in Fig. 3.

I.f. stages out of alignment may as-
sume various forms of distorted re-
sponse curves, usually similar to those
shown in Fig. 4. Sometimes it is difficult
to ascertain whether these distorted
waveforms should be double-peaked
(for overcoupled transformers) or
single-peaked. Before attempting to
align an i.f. stage, it is advisable to
try to find out whether the transformers
are of the overcoupled or single-peak
type. Valuable time can be lost trying
to “flat-top” a single-peak circuit
which was not designed for it.

If the manufacturer’s service notes
are not available, the type of circuit
may be determined quickly by connect-
ing a loading network consisting of a
0.1-uf condenser in series with a 5,000-
ohm g‘esistor from plate to ground or
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from grid to ground of the last if.
stage. If the transformer is over-
coupled, the response curve will change
considerably, usually straightening out
on one side. If the transformer is single-
peaked, little change will be noted.

Each i.f. stage must be able to pass
the total bandwidth of 200 ke without
introducing distortion into the system.
To cheek this possibility, each stage
must be aligned separately, beginning
with the secondary of the last i.f. stage
and working back progressively toward
the converter. Each stage is “flat-
topped” to give the symmetrical re-
sponse curve of Fig. 2 or Fig. 3, de-
pending on the circuit. For each stage,
adjustments are made with the signal
generator connected to the grid of the
preceding i.f. stage. If any stage fails
to peak properly there is trouble in that
stage which must be corrected before
going on with the alignment,

The deviation has already been set
(as mentioned previously) so that the
desired curve spread is obtained on the
scope. As each successive stage is
aligned, it may be necessary to decrease
the signal generator output to maintain
the desired height or size of the scope
pattern and to prevent overloading. On
the other hand, a comparative check on
the gain of each stage may be made by
leaving the generator output constant
and noting the increase in image ampli-
tude as each stage is aligned.

The second limiter may be aligned
by increasing the output from the sig-
nal generator slightly and adjusting the
limiter for minimum output. In some
cases the d.c. vacuum-tube voltmeter
may not read high enough to indicate
the proper setting satisfactorily. This
adjustment may be made quite satisfac-
torily by ear. The signal generator out-
put may be reduced for the adjustment
if necessary.

As mentioned before, a normal if.
response curve cannot be obtained in
receivers which have ratio or Philco-
type FM detectors unless an AM de-
tector is used with the scope. These
cases can be aligned accurately, how-
ever, by observing the overall effect of
the i.f. signal on the response curve
of the FM detector, since the detector
is extremely sensitive to any change in
the i.f. respense characteristics.

Detecter alignment

First, connect the vertical input of
the scope to the output of the discrimi-
nator and connect the scope sync-input
terminals to the sync terminals of the
generator. Then connect an output
meter across the output of the audio
amplifier or across the speaker voice
coil. The response pattern of Fig. 5
should then appear. (The slope may
face either way, depending on the phase
relationship between the vertical input
voltage and sync voltage).

Align in the same order as usual
(first the secondary, then the primary
of the discriminator transformer).
Proper alignment is indicated by a
maximum reading on the output meter
and maximum linearity of the response
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curve, especially along the center por-
tion. These two points of maximum
indication should coincide.

An S-shaped discriminator response
curve (Fig. 6) may be obtained by
synchronizing the scope horizontal am-
plifier with the signal generator sweep
voltage. Although this type of curve
usually allows sufficiently accurate dis-
criminator alignment, an X-type curve
(Fig. 7) may be used for greater ac-
curacy. With this type of response pat-
tern, it is possible to double-check the
entire curve for linearity.

The X curve may be obtained by
using the same set-up as that em-
ployed for the S curve. The scope
horizontal amplifier is then set to in-
ternal sweep and the sweep frequency
adjusted for 120 cycles. The scope sync
selector is then switched to external
sync and the external sync voltage
picked up from any source which sup-
plies 120 cycles. (This frequency can
be easily obtained by connecting the
external sync leads across the input
filter condenser of the receiver’s power

supply.)

Audio response

Hum, distortion, and frequency re-
sponse characteristics in the audio sys-
tem may be checked by connecting the
vertical input of the scope across the
output transformer and feeding a sig-
nal from an audio oscillator into the
grid of the first audio tube. Syne volt-
age for the scope is taken in the usual
manner from the generator. As the
frequency is varied over the audible
range, the waveform of each frequency
should assume the shape of a sine wave
(Fig. 8). Any distortion or hum pickup
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will be noted in the departure of the
waveform from -its sine value. The
flat-topped peaks in Fig. 9, for ex-
ample, indicate overloading in a re-
sistance-coupled amplifier or inability
to handle normal signal voltage. The
distorted curve in Fig. 10 indicates
overload trouble in the output stage.
For extreme accuracy in checking
audio-frequency response, the voice coil
should be disconnected and a resistor
of the same value substituted, since
reflected impedances from the voice coil
will affect readings. Frequency re-
sponse can be checked by noting the
amplitude of each audio frequency on
the scope. Waveforms should be essen-
tially the same height for good re-
sponse. For this test some sort of
output meter must be connected across
the output of the signal generator so
that its output voltage can be kept the
same for all frequencies.

Audio response can also be checked
by using an output meter instead of a
scope for response readings. A sub-
stantially flat response frem 50 to 15,-
000 cycles should be present in the
better audio systems. A drop in re-
sponse at the higher frequencies is to
be expected, but should not exceed 2
or 8 db in hi-fi systems.

While an inexpensive scope such as
the one mentioned earlier in this dis-
cussion does necessarily have its limita-
tions, it is quite satisfactory until a
larger, more flexible scope can be
purchased. To the serviceman just be-
ginning or otherwise limited financially,
these more inexpensive instruments will
be welcomed as a means of doing the
job right, while representing a mini-
mum practical investment.
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Radio Set and Service Review
i

The Emerson Conqueror is
lowest=-priced a.c.-d.c. re-

ceiver for FM reception only

HERE was a time not so long ago
I when radio’s wise men predicted
that FM receivers could never be
built to compete with AM table
models on a price basis. That predic-
tions are not always accurate was
proved last November, not only by the
election returns, but also by the Emer-
son Radio and Television Corporation.
Emerson’s new a.c.-d.c. FM receiver
sells for less than $30, and is no bigger
than an ordinary AM bedside set. It
receives most local stations without an
external antenna and has more pleas-
ing tone quality than its typical AM
counterpart.’ Designated Model 602, it
is quiet when a station is tuned in—
very little tube or r.f. noise is heard
and hum is far enough down to be
negligible. The prophets, in a word,
have lost whatever honor they possessed
in their own country or any other.
Just six tubes are used in the ecir-
cuit—a converter, two i.f.’s, a com-
bination discriminator and first audio,
an output, and the power rectifier. All,
with the exception of the 1258-GT dis-
criminator-audio, are miniatures. One,
the 12BAT7T converter, is being mass-
produced for the first time especially
for use in this receiver. Products of
the first runs occasionally had loose

elements, so rubber grommets had to
be used on either side of the tube to
keep down microphonics. Now that the
tube maker has hit his stride, Emerson
engineers report that the new tubes
are solid and the rubber grommets are
no longer necessary.

The circuit, as the diagram shows,
is extremely simple. The first three
stages are completely conventional and
a ratio detector, also standard, con-
verts the r.f. to a.f. The 1288 used
for the purpose doesn’t appear in most
tube manuals. It is made, according to
Emerson, by Tung-Sol. This informa-
tion may prevent a harassed service-
man from thumbing through his books
and concluding that ‘‘there ain’t no
such animal.” There is. It may be a
good idea to make a note of the pin
numbers shown jin our diagram and
file it away.

Loop antennas don’t seem to be prac-
tical for v.h.f.—at least as yet (why
go out on a limb?)—so Emerson has
provided a three-wire line cord. The
third (center) wire is normally con-
nected at one end to an antenna post
on the rear of the receiver and is open
at the other. Because it runs along
the power cord for about 70 inches it
is apparently capacitively coupled to

the line, and, as a piece of wire, it has
a certain amount of direct pickup. In
downtown New York it did just as well
as a half-wave dipole of twin-lead
hanging on the wall, picking up most
of the local stations well enough for
all practical purposes, If it is used in
a poor-signal-strength area you ecan
connect g standard antenna to the two
terminals provided. Despite the lack of
an r.f. stage, results ought to be satis-
factory in most localities.

Though this is a small set and there
is a reasonable number of parts, a
loock at the under-chassis photo ought
to be heartening to servicemen. There
has long been an impression in the
service trade that a radio production
line consists of a number of workers,
each of whom solders in one component
as the set goes down the moving belt.
At the end of the line, the resistor and
capacitor hookup rises up about a foot
above the overturned chassis. The last
man to work on the set, according to
the theory, is a specialist, chosen for
the large size of his feet. It js his sole
duty to place the wired chassis, bot-
tom upward, or the floor, and tread the
parts and wiring into place.

You won't find much of that in the
602. Wiring .3 pretty well in the open

1258 -GT 3585
12BA7 12BAS 12BAS6 DISCRIM/1ST AUDIO AT0K OUTPUT Pl SPKR
ARA
MR DISC 'm?us ez o b
3 c .33&1 =
RFC £ Lo
R E 1K
100 2K 2
001 * 35wW4
bl i o " +
- e
4.THEG .ogz 500K 31' '_r|.eo T 150, |RECT_|[r
'] 50
i 00475
e Lo
—— =
I 0047 =.0047 Y x 0087 =,05 23
=~ P | A T PV E -
rr!:n TEMPERATURE a8 7 4 3 3 4 REC L RFC 3 4 3 6 & SW ON VC 117V AC/DC
COMPENSATNG 1258-GT 120A6  128A6 12BA7 3585 W4 L_..

The Emerson Conqueror, Model 402, an a.c.-d.c. receiver which works on FM only. A standard circuit with a ratio detector is used.
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and almost any component can be re-
moved without an anesthetic and major
surgery. All the capacitors except the
electrolytics and a couple of micas are
miniatures, so they take up very little
room.

From the user’s standpoint, this re-
ceiver is easy to operate and gives good
results, though theré are a few points
that need comment. It wouldn’t be real-
istic to expect concert-hall quality from
the 4-inch speaker, but listening quality
i3 judged to be more pleasing than that
of a comparable AM model. That is due
to two factors—the absence of noise un-
der almost any conditions, and the pe-
culiar “cleanness” of FM. Turning up
the volume to maximum won’t produce
great waves of sound, but it won’t make
you cover your ears either. The dis-
tortion is much less than on similar AM
sets (there wasn’t any to speak of when
a station was tuned in correctly) and
the tonal range appears to be well-
balanced.

The model examined showed fre-
quency drift for some time after jt was
turned on. However, it was an advance
model and didn’t have the temperature-
compensating capacitor across the os-
cillator coil which was added to all
except the very first receivers off the
production line. According to Emerson,
the capacitor reduces drift to a slight
change during the first few minutes of
operation. The drift, even on the un-
compensated set, isn’t particularly an-
noying, especially as one can't expect
a five-year lease on WWV for the price
of a small FM receiver.

The dial scale is a semicylindrieal
strip of metal, in one end of which is
set the volume control and in the other
the tuning shaft. Two clear plastic
knobs project slightly from each end.
A dial cord turns the capacitor shaft
and moves the frequency pointer. The
stringing seems remarkably uncompli-
cated, but the pulleys are non-rotating,
a factor that may possibly cause wear
on the cord. The volume control mount-
ing—on an angle bracket out in front
of the chassis—makes replacing it
easier instead of more complicated, as
so many of the medern non-standard
schemes do.

There are two points to which some
objection may be legitimate. First, there
is no pilot light. Though this means
there is one less gadget to go bad, it
also means that there is one more way
to run up a light bill. (The between-
station noise from the set is very low,
especially when the volume is turned
down, so it’s easy not to realize the re-
ceiver is on.)

Second, one side of the power line is
grounded vight to the chassis. There
are three exposed chassis screws under-
neath and two in the rear, so there is a
definite shock hazard.

The 602 has just come out and align-
ment jnstructions are not available at
this writing. The circuit, however, is
so straightforward that it should be
possible to follow any good set of gen-
eral FM alignment instructions with-
out trouble.
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ment of the

and control shafts,

Emerson Mode! 602 from the rear. Attach-
linecord

Underchassis, showing dial-cord assembly

R. f. wiring at right.
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antenna is shown.

SERVICEMAN'S RESISTOR QUIZ

Here are five questions which will
show you whether you know as much
about dealing with -resistors as you
thought you did. Write down your an-
swers, then turn to page 90 and check
your score.

1. Checking a dead receiver, you find
that every circuit except the audio
volume control is in perfect condi-
tion. Rotating the control has no ef-
fect whatever. Using nothing but an
uninsulated screwdriver, how would
you diagnose the trouble?

2. A circuit contains a 1-watt resistor
and a 2-watt resistor in series. The
resistance values are unknown. How
many watts can the circuit dissipate?
Don’t decide this one too quickly.
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3. Now the I- and 2-watt resistors are
placed in parallel. How many watts
can the combination dissipate?

4. You have a volume control which is
damaged beyond repair, but you
can’t find a replacement. How can
you make a temporary repair with
fixed resistors?

5. On your bench is a receiver in good
condition. You want to find out
whether the volume control is in the
audio section or the r.f. section of
the set. There are no stations on the
air and your signal generator is out
of order. How do you find out which
stage the volume control is in
without removing the set from its
cabinet?
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V. F. O. From Surplus

O keep up with postwar compe-

tition in the congested amateur

bands, some sort of variabie fre-

quency control is necessary. The
WGOTDH transmitter had a good crys-
tal-controlled exciter using a harmonic-
type 6V6-GT oscillator stage driving
an 807 doubler-amplifier. This supplied
enough drive for the medium-power
final amplifier, making an elaborate
v.f.0. exciter unnecessary. We decided
on an external v.f.o. crystal substitute
whose output could be plugged or
switched into the crystal oscillator
stage. It had to be inexpensive, com-
pact, and self-powered, with good fre-
quency stability.

One of the Airmy SCR-274-N (or
its Navy twin, the ARC-5) aircraft
transmitters makes an ideal founda-
tion. The master-oscillator section is
an excellent v.f.o.,, and there is ample
space for a power supply after removal
of the final amplifier components.

Each SCR-274-N transmitter consists
of a master oscillator using a 1626
triode, ‘(a 12J5 can be used) exciting
two parallel 1625's (12-volt 807's) in
the final amplifier. The oscillator and
final tuning capacitors are ganged, and
the dial system has an excellent worm-
gear drive for vernier tuning. There
is also a crystal and a 1629 (12-volt.
6E5) electron-ray tube for frequency
calibration.

Four transmitters in this series are
available, each with a different tuning
range. Either of two of them can be
made to cover the 80-meter band, and
either of the other two the 40-meter
band. We chose the BC-468-A, which
has a range of 5.3 to 7 me, because it
can be made to cover the 40-meter
band by retuning the slug and padding
condenser in the oscillator-coil assem-
bly. The BC-469-A, which covers 7 to 9
me, could have been used without re-

An excellent variable frequency control

which can be constructed inexpcnsivel&

from a 274=-N surplas transmitter

By GEORGE F. MARTS, W(NTDH

calibratingsbut because of a difference

“in price the BC-458-A was chosen.

Those favoring an 80-meter crystal
substitute should choose one of the
units that cover that band.

The modified circuit uses a 6J5 as
the oscillator, exciting a 6AGY7, which
drives a 6F6. The 6J56 plugs into the
original 1626 socket without any
changes in the original wiring. All
original wiring is removed from the
crystal and 1629 tuning-eye sockets to
accommodate the isolation stages. 'R.f.
chokes are used instead of tuned tank
circuits in the buffers, so that only one
tuning control is necessary. Making
the inductance of the r.f. choke in the
6AGT? plate circuit different from the
other two r.f. chokes prevents coupling
between grid and plate circuits. One

added stage would have provided the
necessary isolation, but the second tube
was put in to increase the power output.

The first step is to remove everything
that will not be needed. All the final
amplifier parts are removed, as well as
the antenna components and relays and
associated wiring, To retain the gear-
drive dial system it was found neces-
sary to use part of the framework of
the p.a. tuning capacitor. The dial gear
mechanism is fastened to the stator
frame, which is needed to hold the
gears properly for smooth dial move-
ment.

Remove the rotor and stator plate
assemblies and saw the stator frame
in three places: saw off the two bot-
tom strips, leaving the parts with the
tapped screw holes, which are used to

MIKE CONN

6AG7 2000t 6F6
8 i
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—————————— i ket = e
PADDER+ TUNING | T I_L.
£€60 0 €63} | |.000t fieH
68 1=ty ]
| < S o
Jupt = I %a.mﬂ'm 3 3] €05 100K
3 |
i
Em useo- |
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NOT USED ; [.;_1_._.
6.3V FIL TRANS R
______________ p] -
ORIGINAL 0SC_ASSEMBLY S0V AT
L

BOTTOM VIEW T53 CONNECTIONS

I_—SdCR-274-N transmitter, frequency range as de-
sired.

Resistors: 1—300-ohm, l-watt; 1—5,000-0hm, 25-watt,
adjustable; {=—100,000-ohm, !3-watt.

Capaciors: 3—(00-uf, mica; 2—0.5-uf, 600-volt,
poror; 2—20-uf, 450-volt, electrolytic.

R.f, chohes: 2=25-mh; |—I-mh.

Power transformer: $80-volt, center-tapped, 50-ma;
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FItS 5D3/ VRI50

—

|\ ] EXT. SEND -RECEIVE RELAY CONN.

The SCR-274 as modified to make a v.f.o. Mike jack output connects to amplifier cathode.

S.volt, 2-amp.; &.3-volt, l'4-amp.
Tubes: [—6J5; I—8AG7; I—éF6; 1—5Y3.GT; I|—

OD3/VR(50.

Miscellaneous; [—=30-h, 50-ma filter choke; 2—

s.p.58. toggle switches; |—single-circuit, shorting
one iack: |—single-circuit, cable-end microphone

connector; l=pilot-light assembly; hardware, termi-

nal strips, efc.
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refasten it to the chassis, saw the left
forward side of the frame close to the
front frame plate. Remove the sawed
portion by bending it backward and
forward, forcing the right rear joint
loose and leaving an L-shaped frame,.
Remount this in its original position.
The gears can be easily refastened to
the side of the frame and the flexible
shaft coupling between the two worm
gear shafts reconnected. The dial
mechanism should operate as smoothly
as before.

The p.a. (1625) tube sockets can be
removed by inserting a knife or screw-
driver edge under the lips of the alumi-
num shields and prying upward all
along the edge. Push the sockets
through the openings. We covered the
openings . with a piece of aluminum,
using the many holes left by the pre-
vious removal of parts to bolt it to
the chassis. Two holes are punched
in the center of the openings to ac-
commodate sockets for the rectifier
and voltage-regulator tubes. They
were placed there so as to be under
the opening in the cover to make future
replacement easy. Remove the filament
resistor from across the 1629 socket.
Remove, too, the chassis connector be-
side it and cover the opening with a
piece of aluminum to complete the
shielding.

From the front panel of the unit,
remove the antenna coupling control,
with its locking knob and the antenna
inductance locking device. Enlarge the
opening left by removal of the antenna
coupling control to receive the shank
of a s.p.s.t. toggle switch for the a.c.
line. Mount a similar high-voltage off-
on toggle switch symmetrically on the
right side of the panel above the dial.
Any remaining holes in the panel can
be filled with suitable machine screws
to improve appearance. The -closed-
circuit keying jack J is placed on the
lower left, and the opening left by the
antenna insulator is used for a pilot-
lamp assembly.

In the oscillator section, leave the
two mica condensers mounted on the
side of the chassis behind the oscillator
tuning condenser in their original posi-
tions. Remove the can containing the
three .05-uf condensers (C58A, C58B,
and CB58C) from the rear of the chassis
and place it on the side to allow more
freedom for soldering and mounting
other parts. Leave the three octal sock-
ets on the chassis rear jn their original
positions. Retain the connections on the
oscillator tube socket except pin num-
ber 3 (plate), as shown in the diagram.
The dashed box in the diagram encloses
the remaining original components. The
connections on the other two sockets
must be removed to allow for wiring
of the 6AGT7 and 6F6 buffer stages.

In the original circuit the grids of
the final amplifier tubes were excited
through section C of the oscillator
coil assembly. Heavy grid drive is un-
necessary in the new circuit. To mini-
mize frequency variations caused by
loading of the fregquency-control in-
ductance, the grid of the 6AGT7 was
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capacitance-coupled to the plate of the
oscillator, leaving coil section C unused.
The bottom view of the coil connections
shows which connections to retain. Also,
the crystal calibration feed tap on coil
A i3 not used.

The power supply is conventional,
with a voltage-regulator tube con-
nected across the output to provide a
constant 150 wvolts. All circuits are
operated at 150 volts, except the 6F6
which has the full supply voltage on
its plate. No particular care need be
taken in layout. The filter choke and
filter condensers are underneath the
chassis, with R mounted on top to

-allow its heat to be dissipated in the

open.

Wiring problems

The wiring of the r.f. section may
look difficult because of the small space
available for mounting and soldering
the parts, but it is really quite easy.
Much time and work is saved because
the oscillator coil is already mounted
and wired. The filament wiring should
be hooked up first. Note in the circuit
diagram that the oscillator filament
voltage is fed through the A and B
sections of the oscillator coil T53. One
side of the filament is grounded through
the A section, and this connection
should remain wunchanged. The hot
filament connection should be made
from the ungrounded end of C61 since
heater pin 2 is connected through coil
B from that point.

Wire the midget 100-uuf coupling
capacitors and the grid resistors next,
using a small porcelain stand-off in-
sulator as an anchor point for the last
capacitor where it connects to the co-
axial cable.

It is advisable to mount the r.f.
chokes at different angles to keep their
fields from coupling. A two-terminal
strip was mounted on the side of the
chassis nearest the power transformer
to provide connections for an external
send-receive relay. Four rubber feet
were mounted on the bottom chassis
cover to absorb shocks and vibration.
As an added precaution the whole unit
rests on a sponge-rubber kneeling pad
when placed on the operating table.

A 3-foot length of 52-ohm RG-58/U
co-axial cable terminated with a single-
contact, pressure-type microphone con-
nector is used to couple the v.f.0. output

|39

to the oscillator stage of the transmit-
ter, Approximately % watt of power is
obtained, enough to drive the transmit-
ter’s oscillator tube.

Final adjustments

Little adjustment is required before
putting the v.f.o. in operation. The
slider of the current-limiting resistor
should be adjusted with the key closed

£ e g T P S5
Parts layout atop the converted transmitter,

until the tube ignites with the familiar
bluish glow. Since the top frequency of
the BC-458-A just hits the lower end of
the 40-meter band, it is mecessary to
shift the entire band lower on the dial
by screwing the slug adjustment of the
oscillator coil counterclockwise and
making fine adjustments with the pad-
ding condenser C60. Of course, the di-
rect reading of the dial was thrown off;
but the dial can be used as a logging
scale, or the correct frequency readings
may be painted over the original read-
ings. Building this v.f.o. with a BC-
459-A, whose frequency range includes
the 40-meter band, will enable you to
retain the direct-reading calibration.
Any frequency error due to changes in
wiring can be compensated with the
padding condenser, which can be
reached with the chassis cover replaced,
through an opening provided for it.

The v.f.0. was coupled to the regular
crystal harmonic-type oscillator stage
through a grounded-grid arrangement.
The inner conductor of the co-axial
cable is connected directly to the cathode
of the tube, while the grid is grounded.
Selection of crystal or v.f.o. operation
can be simplified by the use of a switch
in the transmitter.

This little unit will be found to facili-
tate quick, convenient frequency shift
while maintaining excellent quality 6f
the transmitter’s emitted note.

The filter choke is mounted on the side apron of the chassis. Main tuning capacitor at left,
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Wired -Wireless Control Unit

This novel wired-wireless

control unit makes pos-

sible remote operation of many types of equipment

REQUENTLY amateurs and ex-

perimenters have need for a means

of controlling a transmitter, audio

amplifier, door opener, or other de-
vice located at some remote point. If
the device to be controlled and the
control point are supplied from the
same power line, the carrier-current,
remote-control system described in a
recent G-E Ham News will do the job
nicely.

The system consists of a transmitter
and a receiver, both operating on
455 ke. This combination peraits re-
mote switching and the transmission
of a.f. signals. The transmitter and
receiver circuits are shown in Figs. 1
and 2, respectively.

The transmitter uses a 6BE6 and
12AT7 with B-voltages supplied by a
selenium rectifier. (The 6BE6 may be

3
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I
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HIMPAR N 2 10MEG
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- 00K

replaced, without circuit changes, by
a 6SAT and the 12AT7 by a 12AX7 or
6J6.) The oscillator section of the
6BEG6 is connected as a 4655-ke oscil-
lator, and the mixer section as a modu-
lated amplifier. The oscillator coil L1
is a 2.5-mh r.f. choke tapped at the
first pie from ground. The amplifier
tank coil L2 is a modified 455-ke i.f.
transformer. One winding is removed
and replaced with L3, 10 turns of No.
20 wire wound close to the B-plus end
of L2. L2 is tuned to 455 k¢ by C10,
the trimmer of the i.f. transformer.

The 12AT7 is a speech amplifier and
mcdulator. The first section provides
sufficient gain to work from a high-
gain microphone or pickup, and the
second section modulates the suppres-
sor grid of the 6BE6. Modulation level
is controlled by R4. This control should

[
R? 2.2K
-Fighgfes
Iw €6/.001
C4 = 2.5MH  MICA

- 0000 LI
EMICA_ &=

Fig. 1——Avoid unwanted radiations from the

Capacitors: 1—=0.1.uf, &00-volt; 1=0.1-uf, 600-voit;
1—.05-uf, 4—.01-uf, poper; 1—001-, 1—0001-uf
mica; [—.0001-uf, midget variable; 1—20-20-20-20-uf,
450-volt elec. (Spraguve EL420 or equivalent; thres

transmitter by keeping the ground lead short.

watt, 1=100-ohm, l-watt; |—i-meg volume-control
otentiometar.

ubes: |—I12AT7, 6J6 or 12AX7, |—4BE6 or 6SAT,
Miscelianeous: |—|.5-amp. fuse and holder,

sections paralleled for C8 and one section for C?), 455-kc i.4. transformer (modified per text), 2—
|—8-uf, 450-volt elec. s.p.s.t. toggle switches, 1—&.3-volt, |.2.amp. trans-
Resistors: 2—10-meg, |—1-meg; 2—100,000; 1—47,000; former, 1—100-ma selenium rectifier, 1—5 x 10 x 3-inch
1=—22,000-0hm; 1-=2,200-ohm, l.watt, 1—1,000-0hm, 2- chassis.
6BF6 i' SMA RY 'l .
6 6BA6 CI*SO ;t&_:
. upf |7 i il |
SHReLIP 204500 A2 KO co-tRimmeR NIET Asenc MicA il K A Y
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Fig. 2—Do not connect this receiver to a.c.-d.c. equipment without observing line polarity.
Correction: The bottoln end of the secondary of the 456-kc transformer should connect to
the top of Ré. Omit C4 and connect the left-hand side of R7 to the junction of R6 and R4.

Copacitors: 3—.005-, 2—,00001-, 1—,00005-uf mica;
5—01-uf, 1—0.1-uf, 600-voit paper; 1—20-20-20-20-uf,
450-volt elec. (Sprogue EL420 or equivalent; three
sections paralleled for C7 ond one section for C4).
Resistors: 2—2.2-meg, 1—100,000., 1—47,000-, 2—|00-
ohm, 1—10,000-0hm, 2-watt, 1—4,700-0hm, l-watt, |—
470-chm, l-watt; |—Il.meg potentiometer: 1—2,000-
ohm wire-wound rheostat,

Tubes: |—4BAS, 4SK7 or 6SG7, |—8BF6 or 6SR7.

Miscellaneous: |—|.5-amp, fuse and holder, 1—455-
ke i.f. transformer (modified per text), 1—455-kc if.
output transformer, |—s.p.s.t. toggle switch, 1—§.3-
volt, |.2.amp. transformer, l—germonium crystol
diode, |—sensitive relay (to operate on § ma), 1—
100-ma selenium rectifier, 1=5 x 10 x 3-inch chassis.

Note: All capacitors are 200-volt type (or higher
rating} and resistors are !;-wait or larger, except
where specified,
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Photoa. courtesy of General Electric Company
The receiver is located at the remote point.

be set to give maximum a.f. signal
without distortion.

The receiver is a t.r.f. unit consist-
ing of a 6BA6 r.f. amplifier, and a
6BF6 a.v.c. and relay-control tube.
A 68K7 or 6SG7 and a 6SR7 may be
substituted for the 6BA6 and 6BFS,
respectively. The input transformer of
the receiver is the same as the ~atput
transformer of the transmitter. The
link winding L1 should be close to the
ground end of L2. L2 is tuned by a
trimmer condenser from the i.f. trans-
former.

To adjust the receiver and trans-
mitter, plug both units in at the same
point and let them warm up. Closing
S2 puts the transmitter in operation
and should close the relay RY on
the receiver at the same time. If it
does not, adjust R9 so the relay opens
and closes as the transmitter is turned
on and off. Connect a v.t.v.m. (or a
100-volt, 10,000-ohm-per-volt meter)
between the chassis and the junction
of R3 and R4. The voltage (a.v.c.) at
this point should be several volts.

With transmitter and receiver oper-
ating, adjust the transmitter frequency
control C5 for maximum deflection.
Adjust, in turn, the trimmers on the
secondary and primary of T2 for max-
imum voltage. Touch up the tuning by
adjusting C8 on the receiver and C10
on the transmitter.

C.w. men can control their trans-
mitters by connecting an open-circuit
jack across 82 on the receiver and
plugging in a key, The relay terminals
are then connected to the keying termi-
nals on the rig. It may be necessary to
select a fast keying relay for this ap-
plication.

- L. - —— - . . - |
Transmitter works with a microphone or key.
RADIO-ELECTRONICS for
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Radio-Frequeney Ammeter

By RUFUS P. TURNER, KéAI

frequency range is frequently

needed in ham shacks and ex-
perimental laboratories. It is usually
needed most when unavailable. Thermo-
couple-type instruments are rather cost-
ly and sometimes are limited in fre-
quency range.

A very satisfactory ammeter, usable
at both audio and radio frequencies (in-
cluding ultra-high frequencies), may be
built with a regular 0-1 d.c. milliam-
meter, a 1N34 crystal diode, and a few
other components from the spare-parts
box. It can be calibrated very easily
with an audio oscillator or filament
transformer. It will indicate accurately
0-1 ampere, a.f. or r.f., so the regular
0-1-ma meter scale may be employed if
the builder is unable to prepare a spe-
cial one.

The milliammeter, crystal diode, rheo-
stat, and bypass capacitor shown in the
diagram comprise a simple wide-fre-
quency a.c. voltmeter. When the calibra-
tion control is set to the proper value
for a given crystal, 1 volt r.m.s. input
will give full-scale deflection of the
meter.

This rectifier-type voltmeter is con-
nected, in the complete circuit, across a
1-ohm noninductive resistor, through
which the unknown current flows. By
keeping this resistance low, the drop in
the circuit under test will be held to 1
volt.

From Ohm'’s law, the unknown cur-
rent (I) flowing through the 1-ohm re-
sistor, is equal to E/R, where I is the
voltage reading of the rectifier voltmeter
and R iz 1 ohm. Thus the full-scale cur-
rent value is 1 ampere. It is necessary
only to calibrate the voltmeter for direct
indications from 0 to 1 volt to have it
indicate 0 to 1 ampere. The unknown
current flowing through the shunt re-
sistor may be either a.f. or r.f., since
the frequency range of the 1N34 diode
is 0 cycles to 100 me.

RADIO - FREQUENCY amme-
ter suitable for use over a wide

Easy to construct

Construction of the instrument is en-
tirely straightforward. The author’s
ammeter (see photos) is built around a
2-inch milliameter mounted in a small
sloping-front metal meter case 3 inches
high and 3% inches deep.

The input terminals are insulated pin
jacks mounted in the top edge of the
case. To insure short leads the shunt

JANUARY, 1949

An instrument occasionally needed

but rarely available can be built

with a I-ma meter and IN34 erystal

resistor is connected directly between
these terminals inside the case, and the
positive {anode) pigtail of the crystal
diode is soldered directly to one input
terminal. The negative pigtail is run di-
rectly to the positive terminal of the
milliammeter. The calibration rheostat
is mounted in a hole in the back of the
case. The shaft of this rheostat is cut
down and provided with a sawed slot for
screwdriver adjustment.

The builder must observe carefully
the proper polarities of both the crystal
and milliammeter, as shown in the dia-
gram.

Calibration

1. Temporarily disconnect one end of
the 1-ohm resistor from the rest of the
circuit.

2. Connect a variable a.c. voltage, ad-
Jjustable from 0 to 1 volt, to the input
terminals. A satisfactory source is an
audio oscillator (with output control)}
set at any frequency between 100 and
1,000 cycles. Another convenient source
is the 2%-volt winding of a filament
transformer, with & potentiometer
across it.

3. Connect a dependable a.c. voltmeter
to the input terminals of the instru-
ment.

4. Set the input signal to exactly 1
volt and adjust the 300-ohm rheostat for
full-scale milliammeter reading. The
rheostat ordinarily need not be touched
after this adjustment unless the crystal
diode or meter is replaced or calibration
rechecked.

5. Reduce the input voltage in 0.1-
volt steps from 1 volt to zero, noting
the corresponding milliammeter read-
ings. Make a calibration curve like the
one shown. It is advisable to plot a com-
plete curve, because individual crystal
characteristics vary. However the graph
given here may be employed as is, with
tolerable error.

It will be easier to use the ammeter
if a special direct-reading meter scale
is prepared like the one in the photo.
An examination of this photograph will
show that currents as low as 0.1 ampere
(100 ma) can be read easily.

MATERIALS FOR R.F. AMMETER

|=|-ohm, Z-woit, noninductive resistor; 1—300-ohm,
wire-wound rheostat: |—0-1-ma d.c. meter; |—IN34
crystal diode; |—005-uf, mica capacitor; 2—
terminals; |—meter case.
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Front view of the meter. Input jacks on top.

Calibration control is screwdriver-adjusted.

IN34 CATH +

In
INPUT TERMINALS ‘-NON INDUCTIVE
CALIBRATION

<
T CONTROL

Hookup of the r.f. meter is simplicity itself.

MWW

i
X,

P

o /
0 ol o2 o3 o4 5 48 7 B 9 L
VOLTS OR AMPERES

Colibration is roughly linear ofter 0.1 volt.
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*Scope Aid Helps Audio Men

This electronie switch places

two patterns on the °scope at

the same time for comparison

interesting of all investigation in-

struments in the electronic field, is

becoming more and more popular.
Its cost is no longer a bar to its use for
very good ’scopes are now availablé at
reasonable prices. However, many ex-
perimenters ignore most of its possible
uses. Some rather simple auxiliary
equipment, for instance, the electronic
switch, permits varied applications.

TO EXT SYNC
stz o 7

TERMINALS OF SCOPE
Fig. |—A block diagram of electronic switch.

THE cathode-ray oscilloscope, most

TO VERT INPUT
TERMINALS OF SCOPE

Suppose there are two waveforms to
view simultaneously, for example, the
input and output of an amplifier. The
electronic switch makes such viewing
possible by switching the two waves on
the C-R tube so rapidly that the opera-
tor sees both of them at once.

Fig. 1 shows the basic block diagram
of an electronic switch. There are two
input amplifiers, one for each wave.
The switching device is a multivibrator
that produces a square wave which cuts
off the two amplifiers alternately. In
this way, one wave at a time is trans-
mitted to the 'scope.

Difficulties may arise in synchroniz-
ing the ’scope’s time-base oscillator. It
is essential to hold this in step with the
wave te be observed and not with the
square wave of the switching device.
For this reason, a synchronizing ampli-
fier is provided. Its output is applied to
the external sync terminals of the
’scope.

Fig. 2 shows the circuit of the elec-
tronic switch. No power supply has
been provided, as the unit is to ‘be pow-
ered by the oscilloscope it works with.
(Unless the builder is sure his ’scope’s
filament and medium-voltage supplies
will handle the extra load, it might be
better to use a separate power supply.
—Editor) Five tubes are used. V2 is a
6N7 in a cathode-coupled multivibrator
circuit. The frequency-determining ele-

6N7

L7 .
RELAXATION 0SC

INPUT AMPL

6N7
SQUARING AMPL

6L?7
INPUT AMPL

RI, Rlé—Y2-megohm potentiometer

R2, R14—330 ohml, '/; watt

R3, R, RO, RI3—470,000 chms, Y2 watt
R4—4 700 ms, !y watt

:g_l}s R7, n|5—47ooo ahms, Y wott

RII, RlZ—ZTOm ohms, V) watt
RI7, R20—22, 400 ohms, 2 watt

+250v

556 RIS

-
T T VERT INPUT
= 8 OF SCOPE
¢ ¢ = 09
=ik T —ib—e
F L -

PUT | | FinpuT 2
RIS Z =RI6
— 4 mRT

Lenl i
) R0 7 Tk
g TRACE SEPARATION
8
TERMINALS 2F 3
OF SCOPE & vs 6Q7
2 Ja Il SYNC AMPL

Fig. 2—This five-tube device allows comparison of two waveforms on 'scope at same fime.

R18—50,000-0hm potentiometer
RI9 RZI-—IO 000 ohms, o watt
Cs, C7 Cs, C9—0. l-pf, 800-volt paper
3—50ﬁ uu‘ mica
C4—.002-pf, 600-volt paper
CS5=0|-uf, §00-volt p or 4
Cclo, Cl2—8. puf 450-volt electrolytic
cli—0 ,)-pf, volt paper
SW—single clrcuit, 3-pole rotory switch
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By ALFRED HAAS

ments are the grid condenser and re-
sistor. The switching frequency has to

Fig. 3—Rear view of switch shows small size.

be variable; this is done by a potenti-
ometer R8 and a rotary switch SW
which selects C3, C4, or Cb.

As the resultant wave is not suffi-
ciently squared, another 6N7 (V3) is
used as a squaring amplifier. The two
triodes are cascaded without any bias,
the plate resistors being of relatively
h1gh value. The well squared output of
V3 is fed into the No. 3 grids of the two
6L7 input amplifiers V1 and V4. The

Fig. 4—Superimposed waves of same frequency.

control grids are coupled to the input
potentiometers. The strong squared
pulses on the No. 3 grids drive the
tubes alternately to cutoff. As the piate
resistor is common to both of them, the
plate current of one tube at a time flows
in it and the output voltage feeds the
vertical plates (or amplifier) of the
’scope.

If V1 and V4 operate symmetrically,
the outputs of both will appear at the
same place on the screen, that is, the
two waves will be superimposed. Some-

RADIO-ELECTRONICS for
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times—especially if they are almost
identical—it is difficult to distinguish
one from the other, so they must be
separated. R18 is the separation con-
trol. When the arm is at the center,
both 6L7 screens receive the same volt-
age and both tubes operate at the same
point on their E I, curves. When the
slider is moved to one side of center, the
operating points of the tubes change so
that one becomes higher as the other
becomes lower. This causes the traces
to appear one above the other on the
C-R-tube screen. There is alzo, of
course, some effect on the heights of
the waves, but this can be corrected by

Fig. 5—Waves shown in Fig. 4 are separated.

resetting the input potentiometers R1
and R16.

The cathode-follower synchronizing
amplifier V5 is a 6Q7 with the diode
plates unused. Its grid is tied to that of
V1 so-that the time base is kept in step
with signal E1. The cathode of V5 is to
be coupled to the synchronizing input of
the oscilloscope.

Fig. 6—These ar: two wcves, same frequency.

Fig. 7—Phase difference is now easy 1o see.
JANUARY._ 1949

Fig. 3 shows the rear of the unit.
The placement of parts is not critical.

This little unit is easily constructed,
and should work immediately. However,
here is some advice on getting best re-
sults. Suppose the switching frequency
is exactly twice the signal frequency.
The output of V1 will be coupled to the
C-R tube for half a cycle, and to V4
for the other half. As the time base is
kept in step with the signal and there-
fore with the switch, only half a wave
of each will be seen. Therefore it js
necessary to vary the switching fre-
quency, and to avoid its being an exuct
multiple or submultiple of the signal
frequency.

Low frequencies are best examined
at a rather high switching frequency,
say 5,000 to 10,000 cycles; for high fre-
quencies, a low switching rate is best.
That is why three frequency-determin-
ing condensers are provided in the cir-
cuit of V2. The 1-megohm potentij-
ometer is for continuous tuning.

Figs. 4 and 5 show how the electronic
switch permits comparison of two wave
forms. Note how the traces are sep-
arated in Fig. 5. In Figs. 6 and 7 two
waves of the same frequency but of dif-
ferent phase are compared. The phase
difference is about 90 degrees. This time
(Fig. 7) it may be more interesting to
operate on & common base and to com-
pare the superimposed traces.

Figs. 8 and 9 show how the electronic
switch measures frequency. The wave
composed of three cycles comes from
the 60-cycle line. As there are three
cycles, the time base is running at
60/3 = 20 cycles. The other wave is

Fig. 8—Electronic switch measures frequency.

Fig. 9—Frequency relationships are obvious.

composed of eight cycles; its frequency
is 8 times 20, or 160 cycles.

The repairman or research worker
will find this switch increasingly valu-
able as he becomes accustomed to it.

MECHANICAL COUNTERS

ELECTRONIC circuits are not always

better than equivalent mechanical de-
vices. For example, mechanical relays
are perfectly satisfactory for counting
pulses and are much simpler than equiv-
alent electron-tube circuits, if the pulse
frequency is low enough to be followed
mechanically and the pulses are strong
enough to operate a relay without
amplification.

Counting relays have been used for
many years in telephone and signal
work. The very simple and effective
Molina counter is used in telephone
communication. It was invented in 1911
by E. C. Molina* of the Bell Telephone
Laboratories and has been in use ever
since. It is shown in the schematic.

This is how the Molina counter op-
erates: The pulsing key is alternately
closed and opened (as in telephone dial-
ing) to provide pulses. When it is
closed, the M relay is grounded at one
end. Since the battery is already con-
nected to the other end, its contact is
closed. The N relay remains as shown
because it now is grounded at each
end. When the key is released, however,
this relay does operate, as it is across
the battery in series with M. The net

* Bell Lab Record, July, 1948.
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result of a complete on-off pulse is the
transfer of the F contact from one relay
pair to the next.

Ordinarily there must be as many
relay pairs as pulses to be counted.
With a slightly more complicated sys-

HE,

TO F CONTACT OF SUCCEEDING RELAY PAIR
— s

4

FROM F CONTACT
OF PRECEDING RELAY PAIR. PULSING KEY ._l'_.

One pair of relays operates with each pulse.

tem the same relays may be used more
than once, however. In telephone cross-
bar circuits, for example, five relay
pairs are used to count & maximum of
ten pulses. At the sixth pulse, the first
relay pair operates just as it did at the
first pulse, etc.

At the end of the counting sequence,
all the locked relays may be released
by opening a switch in the battery cir-
cuit. Amateurs and experimenters can
use this system for control-function
selectors. instead of expensive rotary
steppers.
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Fig. |—Front of the completa tester and set analyzer,
analyzer adapters are used. A special adapter tests acorn tubes.

many servicemen and experiment-

ers from building their own tube
testers. This set analyzer (Fig. 1), de-
signed for use with a standard multi-
tester, includes both a good, easy-to-
calibrate tube tester and a point-to-
point tester. The multitester shown in
Fig. 1 is similar to the “Wide-Range
Pocket Tester” described by the author
in the August, 1946, issue. Tubes are
tested under normal operating voltages

; HE lack of a simple, fool-proof
calibrating method has prevented

Fig. 2—A basic mutual-conductance checker.

_ 00

ycnit™ R0
‘
we®®

Standard

and judged by comparing the meter
readings with performance curves in a
tube manual.

Adapter plugs and cables permit
making voltage and current measure-
ments on a receiver or amplifier with-
out removing it from its cabinet. An-
other feature of the analyzer is that
the multitester can be removed for use
when the tube tester or analyzer is not
needed.

The unit can also be used to isolate
a.c.-d.c. sets from the line. Its power
supply delivers 50, 100, 200, 300, and
400 volts d.c. at 90 ma as well as 15
standard a.c. filament voltages to ter-
minals, where they are available for
test purposes.

The basic circuit of the tube tester
is shown in Fig. 2. Normal operating
potentials are applied to the elements
of the tube. The current through the
plate circuit depends on the voltages
and the setting of the load resistor.
Measurements are made first with 3
volts bias on the control grid. The plate
current rises when the switeh ,is
pressed to short the grid te cathode.

www americanradiohistorv com

By HAROLD PALLATZ

Calibrating tube
testers presents
problems that fre-
quently prevent con-
structors from build-
ing their own. This
tube checker is easy
to calibrate because
tube performance
figures are com-
pared with these
given in tube man-
uals. It uses a stand-
ard multimeter re-
movable for outside

radio service calls.
RADIO-ELECTRONICS for
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The two plate-current. readings are then
compared to the plate-current charac-
teristic in the tube manual.

The circuit of the.analyzer (Fig. 3)
is simplified by omitting the wiring of
all but one of the tube tester sockets.
The unit includes all standard tube
Sockets. All socket pins having the same
RMA pin number are tied together and
connected to corresponding contacts on
S16, S17, S18, S19, 520, one deck of
S22, and the fixed contacts on 81
through S10. The nine-prong analyzer
socket connects to contacts on the re-
maining deck of 822 and toithe arms of
81 through S10. This system of switch-
ing provides for testing newly de-
veloped tubes, regardless of their pin
connections.

A standard tube-tester transformer
supplies :ilament or heater voltages for
the tubes under test. Plate and screen-
grid voltages are supplied by a 400-volt,
90-ma supply with a voltage divider.

shown on the diagram.) The primary
of the filament transformer (T2) is
tapped for 105, 115, and 120 volts. Sep-
.arate switches .are used for each tap.
The power transformer primary is
across the 115-volt tap on the filament
transformer. Autotransformer keeps in-
put to the plate transformer constant.

The 50,000-ohm load resistor R10 is
a compromise value, suitable for most
tubes. To test a tube with a load re-
sistance higher than 50,000 ohms, insert
additional resistance in series with the
positive side of the meter.

Construction

The analyzer is built in three sec-
tions: the switches, sockets, pin jacks,
and indicators are on the panel; the
power supply on a subdeck (Fig. 5);
and the multitester fits in a hole cut in
the panel. Wire all components on the
panel before wiring the power-supply
chassis. The miniature sockets are con-

|45

Use a minimum of flux on the connec-
tions because insulating surfaces are
likely to break down when contaminated
with flux. (Carbon tetrachloride and a
small brush are handy for removing
excess flux from soldered joints.—
Editor) '

Operating the tesfer

1. Plug the leads of the multitester
into the A.c. voLTS terminals and set the
meter to the a.c. volts range correspond-
ing to the filament voltage of the tube
being tested.

2. Make sure that the D.c. voLTs
switch is in an off position and the
ANALYZE—TUBE TEST switch is in the
ANALYZE position. Refer to a tube man-
ual and adjust the plate, cathode,
sereen-grid, control-grid, and filament
switches to positions corresponding to
the pin numbers of the elements. Be
sure that both filament switches are
not turned to the same number.

(The large tapped resistor, Fig. 4, has nected with fine wire, about No. 22 3. Plug in the tube and set the A.cC.
since been replaced with a network of enamelled, and the other connections voLTs switch for its correct filament
series resistors R1 through R6 as are made with push-back wire. voltage. (Continued on next page)
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Cl—.01-uf, 600-volt paper
C2—dual 8-uf, &00-volt electrolytic
C3—16-uf, 600-voit electrolytic

RI, R4—2,500 ohms, 10 watts

R2, R3, R5, Ré—I 300 ohms, 5 wotts
R7—22,000 ohms. /3 watt
R8—470,000 ohms, '/l; watt
R9—100/0000 ohms, /3 watt

R10—50,000-ochm, 4-watt, wire-wound potentiometer
S1. 52, S3, S4, S5, Sé, S7, S8, S9, SI0, S11, 512, S13—
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Fig. 3—Circuit of the tester and set anclyzer sections. The meter circuit is not shown.

s.p.s.t. slide or toggle switch
S|4—24-point rotary top switch, nonshorting
SI5—II pomt rotary tap sm'ch. nonshorting, with

Slé, SI7, S18, 519, S20—|2-point rotary switches, non-
shorting type

S2l—s.p.s.t. toggle switch

$22—2-gang, |l-point rotory switch, nonshorting

$23—d.p.d.% toggle switch

www americanradiohistorv com

$24—s.p.s.t. push-button switch

Tl—power transformer, 760 volts c.t.,
2 amps., 6.3 volts, '3 amps.

T2—filament transformer, I05 115-, 120-volt primary;
secondary tapped at 1.4, 2, 25 3.3, 8, 6.3, 1.5,
12.6, 25, 30, 35, 50, 70, 85, and 115 volts. Moy be
Stancor P.1834'3 or equivalent

CH—8 h, 100 mo

NE—-I/IO-wu" neon lamp

90 mo, 5 volts,
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4. Turn on the power, using the
switch corresponding to prevailing line
voltage. If the filament voltage is too
low, open the switch and close one
marked for lower voltage. If too high,
use a high-voltage switch. Do not elose
more than one power switch at the same
time.

Fig. 4—The bleeder and acorn-tube adapter.

5. Remove meter leads from A.C.
vOLTS terminals and insert them in the
METER terminals on the left side of the
panel. From the tube manual, determine
the zero-bias plate current for a given
plate voltage and load. Set the meter to
a direct-current range that will pass
this current safely.

6. Adjust the pn.C. voLTs switch and
LOAD control to the desired voltage and
load resistance. (Reading of the LOAD
dial multiplied by 500 gives the value of
the load resistance.) Note the plate cur-
rent on the meter, then turn the CON-
TROL GRID switch to the off (No. 12)
position. The new current reading is
for zero bias.

7. Compare the two current readings
with those listed on the characteristic
curve in the tube manual. If the meas-
ured currents correspond to those in
the manual, the tube is assumed to be
good. The permissible deviation from
normal values depends on the type of
tube and jts application. Plate current

of rectifiers and diode detectors can
vary as much as 40% without making
replacement necessary. Oscillator and
converter tubes should be replaced when
the current drops 10% or more. Discard
amplifier tubes when the indication is
20% below normal.

‘Experience testing a few tubes with
this unit will show when a tube has
reached the end of its: useful life.

Short tests are made by substituting
the neon indicator lamp for the plate-
current meter. Set the p.C. VOLTS control
to 100 volts and turn the PLATE switch
to the number corresponding to the
cathode pin, Rotate the CATHODE switch
to all positions. The indicator glows
when there is a short between the
cathode and one of the elements.

To check shorts between other ele-
ments, set the PLATE and CATHODE
switches to pin numbers corresponding
to the questionable elements. The PLATE
switch is set to the element operating
nearest cathode potential.

Transconductance tests can be made
by dividing by 3 the change in current
produced by removing grid bias and
multiplying the resultant by 1,000,000.
The product is the transconductance of
the tube in micromhos.

Using the analyzer

Point-to-point voltage and current
measurements can be made on a radio
or amplifier without removing the chas-
gsis from the cabinet. Connections are
made to the meter through the analyzer
cable and the adapters. These measure-
ments are confined to low-frequency
radio circuits and audio and power cir-
cuits since the capacitance of the cable
affects high-frequency circuits. To
measure current:

Fig. 5—Behind-the-panel wiring is shown.
The power supply is on the sub-deck.
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1. Turn off the power and rotate all
switches to the off position. Throw the
ANALYZE-TUBE TEST switch to ANALYZE.

2. Remove the tube from the stage in
the amplifier or radio where measure-
ments are to be made, and ‘insert it in
the proper socket in the tester.

3. Plug one end of the adapter cable
into the vacant tube socket and the
other end into the nine-prong analyzer
socket on the panel.

4. Set the multitester to the 300-ma
range and plug the meter leads in the
METER terminals in the center of the
panel.

5. Open the toggle switch correspond-
ing to the pin number of the circuit.
Turn the left-hand FILAMENT switch
8§22 to the number of the circuit being
metered.

6. Turn on the power in the set. Press
the push-button METER switch to obtain
a current reading. If the meter reads
backward, throw the polarity switch in
the opposite direction. If necessary, set
the meter to a lower range so the cur-
rent falls about mid-scale.

To measure voltage, use the CATHODE
switch and the right-hand FILAMENT
switch 8§20.

1. Turn all rotary switches to the
OFF position.

2. Connect a jumper between the
chassis, or B-minus, of the set and the
ground terminal on the panel.

8. Set the right-hand filament switch
to the number of the circuit being
metered.

4. If the voltage measurement is
made with reference to the cathode; set
the CATHODE switch to the number of
the cathode pin. If the voltage is made
between an element and ground, set the
CATHODE switch to 10.

5. Press the METER switch to read
voltage.

(Note that no provisions are made
for tubes with the suppressor brought
out to a separate pin. With prevailing
tube types the suppressor can be left
floating. If it is desirable to connect the
suppressor to the cathode or other ele-
ment, plug a jumper into the cathode
and suppressor ping on -an unused
socket.)

Other applications

Filament voltages are available for
test purposes by plugging leads into the
A.C. VOLTS terminals and setting the
A.C, VOLTS switch to the required volt-
age. D.c. voltages are available at the
D.C. VOLTS terminals. The voltage is de-
termined by setting the bp.c. voLTS
switch.

A special adapter is used for isolating
a.c.-d.c. equipment from the line. The
adapter is a female plug mounted inside
a five-prong tube base. Terminals of the
plug are wired to pins 1 and 5 on the
tube base. Plug the adapter into the
five-prong socket, set the filament
switches to 1 and 5, and turn the A.C.
voLTs switch to 115 volts. Intermit-
tents and faulty oscillators can be lo-
cated by lowering or raising the voltage
with the A.C. voLTS switch.

RADIO-ELECTRONICS for
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What

LTHOUGH development of mag-
netic recording was started
many decades ago, only recent-
ly is it proving to be a real

threat to disc recording. Wire and tape
recording are increasing in popularity
so fast that every radioman—and espe-
cially every radio serviceman—should
learn the fundamentals of the process
as soon and as thoroughly as he can.
Supersonic bias is a familiar term
today in the sound field because all mag-

k—1"- 10,000 TuRNS —]

Il [[|le=cEsmer nove
FOR SLUGS

Fig. |—Setup for experimental magnetization.

netic recorders use jt. But do you know
just what it is, why it is used, and how
it works? :

Every radioman knows that a steel
needle, for example, can be magnetized
permanently if it is touched to an ordi-
nary bar or horseshoe magnet. It will
also be magnetized if it is placed inside
a coil energized by d.c.

Such a coil is shown in Fig. 1. The
coil is 1 inch long and wound with
10,000 turns of thin copper wire. When
a battery is connected to the coil, a mag-
netomotive force appears along its
length. This force, measured in ampere-
twrns, is referred to as m.m.f. It is the
product of the current through the coil
(in amperes) times the number of
turns.

In measuring and evaluating the
magnetic characteristics of specific ma-
terials, 8 more convenient way to refer
to magnetic field intensity is in ampere-
turns per inch, represented by the letter
H. This is the product of the coil cur-
rent (still in amperes) and the number
*Chief Engineer, W. M. Instrument Corp.
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1s Supersonic Bias?

This clearly written article takes the mystery

out of a commeon, but not well-understood, term

by DR. ANGELO MONTANI*

of turns per tich.

If 0.1 ampere flows through the coil
of Fig. 1, the value of H would be 0.1 X
10,000 = 1,000. (H is often referred to
in textbooks as the magnetomotive force
gradient.) .

Suppose we take ten cylindrical steel-
alloy slugs, each 1 inch long and of the
correct diameter to fit inside the coil.
We place one in the core and apply the
battery voltage necessary to produce a
current of .01 ampere, We remove the
first slug and substitute the second. This
time we energize the coil with .02 am~
pere. We continue the procedure with
the remaining eight slugs, increasing
the current each time by .01 ampere. At
the end of the process we have ten per-
manent magnets.

Next we measure the residual mag-
netization, that is, the amount of per-
manent magnetism, left in each slug as
the result of its exposure to the electro-
magnetic coil. We find that this flux
density (represented as B,) is not pro-
portional to the current which caused it.

To determine the relationship between
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Fig. 2—Magnetization curve plots Br versus H.

the coil current and the retained flux
B, of each slug, we assign an arbitrary
value of 100 to the retained flux of the
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first slug and compare all the rest to
that. We find that the second slug, mag-
netized under a current of .02 ampere
(when H was 200), has a B, value of,
not 200, but 300. Table 1 (next page)
shows B, vs coil current for all ten bars.

From Table 1 we make the upper
right or positive portion of the graph of
Fig. 2. The horizontal (X) axis is
marked off in H units rather than cur-
rent. The vertical (Y) axis shows the
same B, figures as the table.

If the current in the coil had been
made to flow in the opposite direction,
the slugs would have been magnetized
to the same extent, though their polari-
ties would be reversed—the north and
south poles would have changed places.

DIRECTION OF TRAVEL OF MAGNETIC MEDIUM
——

ooy

NS NSNS I
s

RECORDING HEAD

Fig. 3—How the signals are recorded on wire.

Because of this, we can reproduce the
original positive curve in the negative
direction, using the same figures, but
preceded by minus signs. The symmetri-
cal result, shown in Fig. 2, is known as
the complete retentivity curve. It gives
us sufficient data for an understanding
of magnetic recording and supersonic
bias (sometimes called radio bias).

In magnetic recording, H on the
graph represents the instantaneous val-
ues of audio current flowing through the
recording-head coil. The H signal is,
analogous to the grid signal of a vac-
uum tube. The corresponding B, values
represent the gutput—what is placed on
the tape—and is analogous to a vacuum
tube’s plate current. This analogy be-
tween the magnetic B,-H curve and the
E,-I, curve of a vacuum-tube amplifier
is very helpful in understanding super-
sonic bias.

Fig. 3 shows a magnetic recording
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head schematically. The particular one
pictured is the split-ring type, the most
common. The gaps between the two half-
rings are about .001 inch, and each half-
ring is made of stacked laminations of
high-permeability alloy. The magnetic
medium (wire or tape) passes the up-
per gap at a constant speed. At each
instant a .001-inch section of the tape

RECORDING GAP

AMTHATIONS
Fig. 4—View of a magnetic recording head.

or wire is across the gap and a tiny
magnet is formed. The recorded sound
consists of these minute longitudinal
magnets, the flux and polarity of each
depending on the current in the coil at
the instant the magnet was made.

Fig. 4 gives a somewhat better idea
of the construction of an actual record-
ing head. To show the parts more clear-
ly the dimensions in the drawing are
much out of scale. This particular head
is suitable for wire recording only; the
top groove would be somewhat different
for tape.
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Fig. 5—Signal zerced at center is distorted.

The arrangement of Fig. 3 can be
used for making recordings, but the dis-
tortion would be very pronounced. Fig.
5 (the B.-H curve is a copy of that in
Fig. 2) helps to show the reason. This
is where the analogy with the vacuum-
tube E -I, curve is useful. Employing
vacuum-tube graphical technique, we
draw a sinusoidal input signal §,,, and
then construct a corresponding output
signal S.... S,.. is obviously badly dis-
torted, due to the curvature of the B,-H
characteristic in the vicinity of the zero
point.

Early experimenters realized that the
input signal should be centered, not at
the zero point, as in Fig. 5, but some-
where on the straightest portion of the
magnetic curve. A steady magnetic bias
analogous to the d.c. grid bias of a vac-
uum tube had to be superimposed on
the a.f. signal so as to shift its axis to

one of the points indicated by the dashed
lines in Fig. 5.

Magnetic bias has disadvantages, and
is now of purely historical interest. Any
mechanical vibration is recorded as
noise. And the linear portion of the
curve is so limited that the dynamic
range is insufficient for music.

Supersonic bias was first introduced
about a quarter of a century ago. It
consists of a current of superaudible
frequency which is fed to the recording
head along with the audio. The usual
frequency is approximately 50 ke. Fig.
6 shows the audio, the supersonic, and
the combined waves.

Note well that the audio does not
modulate the supersonic signal, but com-
bines with it, the resultant combined
wave being a vectorial addition of the

l\ F TWO IDENTICAL
AF PROFILES
il
AF 10 8E

{ L
AF AND SUPERSONIC COMBINED
RECORDED  SUPERSONIC FREQUENCY

Fig. 6—Supersonic bios superimposed on a.f.

two. For this reason, two in-phase au-
dio profiles are formed, one on either
side of the supersonic frequency, rather
than the familiar out-of-phase modula-
tion envelope. We might say that the
audio signal is split into two identical,
in-phase audio signals. Actually, the
original audio frequency is shifted back
and forth with twice the amplitude of
the supersonic frequency at the super-
sonic rate; but this is, of course, inau-
dible.

The composite wave is now applied to
the magnetic retentivity curve previous-
ly described. The result is shown in Fig.
7. One audio profile is applied to the
negative portion of the curve and the
other to the positive portion. Each pro-
file results in a distorted output. The two
distorted output signals, however, are
of opposite polarity and subtract from
each other. The distortion components

+Bp

CISTORTED AF OUTPUT

~—H +H -

B

(DIFFERENCE)

!

! oistorrep AF ouTPUT

-8y
AF AND SUPERSONIC

Fig. 7—Resultant output wave is undistorted.
®

in each output signal are equal and op-
posite in polarity, so they cancel, and
the resultant is an undistorted signal.
Though the resultant has lower ampli-
tude than either of the distorted signals,
it is not zero because the amplitudes of
the two distorted signals are never equal
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T-H— UNDISTORTED AF OUTPUT.

at any instant and therefore cannot
cancel completely.

What remains on the wire or tape
(the difference between the two dis-
torted signals) is an undistorted signal
of the same form and frequency as the

_original audio before the supersonic

bias was added. -

This last statement may sound as
though it were ‘“dragged in by the
horns,” but it can be proved by going
back to simple mathematics. We stated
that the algebraic difference between
the two distorted recorded signals at
any instant yields an undistorted wave.
The statement is correct as long as the
portion of the opposite branches of the
magnetic curve to which we apply the
two simultaneous a.f. profiles is either
straight or parabolic. That is because
the difference between the correspond-
ing points of any symmetrically oppo-
site parabolas (or straight lines) is a
straight line,

This law is commonly used in class-B
amplifiers, as shown in Fig. 8. The au-
dio is applied to both tubes at the same
time, producing two distorted outputs.
Because the E,-I, curves of the two
tubes are equally and oppositely non-
linear near the zero point, the resultant
output is undistorted.

£¢-1

tv2) ) "\ UNDISTORTED OUTPUT CURRENT (DIFFERENCE)

Sin
Fig. 8—Class-B amplifier distortion cancels.

In the class-B amplifier the over-all
curve is already split at the zero point,
since two tubes are used. In magnetic
recording, the retentivity curve cannot,
of course, be split, so supersonic bias is

TABLE 1

Coil Cur- Retained

Slugs rent (amps.) Flux (B,)
1 01 100
2 .02 300
3 .03 550
4 04 g 760
5 .06 900
6 .06 1000
7 07 1050
8 .08 1090
9 09 1110
10 1 1120

used to produce two audio signals. By
controlling the amplitude of the super-
sonic bias, the two a.f. waves can be
centered on the most parabolic sections
of the curve.

We believe that the reader is now in
the position of appreciating fully the
neat trick performed with supersonic
bias. It is without doubt a genial and
elegant solution of the problem of ob-
taining a virtual or phantom transfer
line which 1is straight, out of the
crooked retentivity curve.

RADIQ-ELECTRONICS for
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Foreign News

T’S not so very
long since the
only insulating
materials from

which molded or
extruded radio
parts, such as tube sockets, coil forms,
and panels were made of Dbakelite
and hard rubber. The use of higher and
higher frequencies made new insulators
with far superior qualities essential
and the chemists gave us such won-
derful stuff as polyvinyl chloride
(P. V. C.) and the polyethylene fam-
ily. The latest offspring of this family
has just come into use in Britain. It is
polytetrafluoroethylene—a pretty little
name, but perhaps rather too long for
general use in these busy days. We call
it P.T.F.E. for short. It seems to have
most high-frequency insulator virtues
and few, if any, of the vices. Its prop-
erties are unaffected by oils, alkalis and
most acids; it doesn’t soften or warp
when heated; it has a low coefficient
of expansion; it has so much resilience
that it doesn’t tend to crack even under
prolonged and severe vibration. At
present it's being used mainly for co-
axial and other r.f. cable connectors,
for connectors for hermetically sealed
components and for the sockets of min-
iature tubes. At the moment it's prob-
ably the best insulator available for
a wide variety of purposes; but no
doubt something with an even longer
name and still more virtues will appear
before we are much older.

Automobile lgnition Interference

Though all of us heartily cuss the
effects of auto ignition interference on
our reception of television and other
v.h.f. transmissions, the amount of data
obtained either in the U. 8. and in
Britain on the exact nature of this
interference seems surprisingly small.
We know by experience that it is usu-
ally imperceptible on the broadcast
band, becomes a nuisance at frequencies
above about 3 mc, and is something
more than a nuisance above 30 me.
Has it a peak frequency? Is there a
frequency above which, like natural
static, it has negligible effects? Are
its effects worse on horizontally or
vertically polarized transmissions?
Those are questions to which answers
are needed and can’t be found in the
text books.

Two good bits of work have been
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European Report

By Major Ralph W. Hallows

RADIO-ELECTRONICS LONDON CORRESPONDENT

done here by the BBC and the British
Electrical and Allied Industries Re-
search Association—let’s shorten that
one to BEAIRA. Well, BEAIRA con-
ducted two sets of tests on a range of
frequencies between 40 and 100 mc,
using a vertical dipole antenna for
reception. The antenna was sited a few
yards from a road along which vehicles
of different kinds were driven. The
results show that the interference has
a sharp peak a little below 57 mec and
that in the region of 90-100 mc it may
be down by nearly 20 db. The latest
BBC field tests largely confirm these
findings and add other interesting de-
tails. It is found, for instance, that
horizontally polarized v.h.f. transmis-
sions are much less affected by ignition
interference than those vertically polar-
ized; that much smaller signal field
strengths are needed at 90 than at 45
mc to override such interference; and
that hardly any interference is caused
by vehicles whose ignition systems have
been suppressed with a resistor in the
main distributor lead.

Another finding of interest to folk
on both sides of the Atlantic is that
interference with television signals on
the 45-mc band (results on the 90-mc
band are not available) is considerably
more severe with horizontal polariza-
tion than with vertical. This surprised
me a lot, for I know that many, if not
all, American television transmissions
have horizontal polarization, whereas
ours have vertical. Yet I've seen very
few references to this nuisance in U. S.
journals, though it crops up constantly
in British ones.

Listener-Interest Meter

The magazine published by the In-
ternational Broadcasting Association
reports the development in Denmark
of an ingenious method of making di-
rect measurements of listener response
to broadcasts. The essence of the in-
vention (which, whatever might be
thought at first sight, does mot belong
to Mr. Gernsback’s April First class)
is this: when a receiving, set is switched
into an a.c. supply circuit, there is a
slight distortion of the supply wave
form, owing to the action of the rectifier
of the radio. The distortion is small,
but it is cumulative and the resulting
harmonics introduced can be made to
take the form of a voltage proportional
to the number of radios in use at any
time. By using a calibrated cathode-
ray oscillograph, the number of receiv-
ing sets in action can be measured
directly. The system isn’t just a mat-
ter of theory; it has been in use for
some months in Denmark. Photographic
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records of the cathode-ray tube screens
are made at regular intervals, and
listener-response curves are easily pre-
pared from these.

The scheme has, of course, several
limitations. A separate recorder is re-
quired for the circuits served by each
supply transformer; that, though, is
not altogether a disadvantage, for it
enables the response of particular
districts to be metered. The recorder
can’t discriminate between the stations
to which radios are tuned; all it can
indicate is that so many are in use.

Wanted, an ECC

Would that we had in Europe a body
as effective for the whole continent as
your FCC is for the United States!
The channels allotted to our stations
are mainly a matter of international
negotiation and agreement. There is
nothing to compel all countries to come
into line and even if all sign the terms
of an agreement, such as that on which
the new Copenhagen Plan (due to come
into force March 15th, 1950) is based,
no means exists of enforcing strict
compliance in countries where broad-
casting regulations are father vague.
The report on frequency measurements
during a recent month, for instance,
shows that though 181 European sta-
tions deviated by less than b cycles
from their allotted frequencies, there
were 84 whose frequency wanderings
exceeded 25 kilocycles! In the first class
there were 17 French stations and in
the second 11. Realizing the chaos which
such errings and strayings can and
do cause, you'll see why I wish so
fervently that there could be a Euro-
pean counterpart of the FCC armed
with equal powers.

%)
“Bened
Suggested by -
J. Beaulieu, Montreal, Canada

Y

"But you said you could fix shorts!"
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Servicing

Phota |—This is origi-
nal battery eliminator.

Improving Supply
To Test Car Sets

By HARRY S. LEEPER

ANY battery eliminators used

in service shops to furnish

6 volts d.c. for testing car and

some farm radios have no

means of regulating the output voltage

or checking the voltage applied to the
set or the current it draws.

An eliminator with a copper-oxide
rectifier is shown, as originally pur-
chased, in photos 1 and 2. The original
wiring of the eliminator is shown in the
schematic.

This eliminator is rated at 6 volts
output with a 15-ampere load. With the
original arrangement the voltage would
be too high with the light load of most
radios.

After experimenting with various

Photo 2—Rear shows original parts.

view

Phote 3—Drill holes in panel for new parts.

lamp bulbs in series with the primary
of the eliminator transformer, a vari-
able rheostat was installed in the pri-
mary circuit to control the output volt-
age. A voltmeter across the output was
necessary. Since an ammeter in the d.c.
circuit often gives clues to radio de-
fects, one was added.

A wire-wound, 150-ohm, 150-watt
rheostat was used in the eliminator pri-
mary circuit. A lower-wattage rheostat
could probably have been used, but the
ratings of all rheostats decrease when
enclosed in a case. A lower resistance
could have been used to drop the cutput
to 6 volts with most radios, but the 150-
ohm rheostat makes it possible to drop
to 4 volts.

A 0-15-volt meter was used across
the output and a 0-25-ampere meter
was selected because the output circuit

sw. T RECT)
—_— +
vAC |
5 F¢ 0 QUTRUT

Maeer2 -
Eliminator, when purchased, has this circuit.

is fused at 25 amperes. (Fuse is not
shown in diagrams.)

A 117-volt pilot-lamp mounting was
also obtained, as well as a spare switch
for the input circuit. All this equip-
ment was made ready for mounting on
the top panel cover, or lid, of the elimi-
nator case.

The parts are shown in photo 3, to-
gether with the top panel, which has
been drilled and in which the required
circular openings have been cut.

Photo 4 shows the panel with the
parts assembled, while photo 5 is a
rear view.

The wiring shown in the second dia-
gram was then completed. Photo 6
shows the flexible wire used, making it
easy partially to remove the top panel
in case the fuse blows.

The spare toggle switeh installed was
not wired, but can be connected in place
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Photo 4—New components are on panel.

of the original switch if desired, as the
latter’s location on one end of the case
interferes with standing the case on
end.

Photo 7 shows the revamped elimina-

——

Photo 5—Rear view shows parts ready to wire.
RADIO-ELECTRONICS for
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Photo 7—Supply is connected to a car radio.

tor in operation. It is connected to an
otdinary car radio and the rheostat is
adjusted for practically zero resistance.
The closeup view in photo 8 shows that
the output is around 9 volts and the

~_Servicing

Photo 8—Output: 9 volts: current: 6 amperes.

current about 6 amperes. The rheostat
was then adjusted as in photo 9 to give
a normal output of slightly over 6 volts.
The ammeter then shows less than 5
amperes.

With the rheostat thus adjusted, the
radio’s buffer condenser was bypassed
with a resistor—to duplicate a par-
tially shorted condenser—with the re-
sults shown in photo 10. High current
with low voltage is indicated, infor-
mation which makes the meters worth-
while,

Photo 11 illustrates a condition where
the rheostat is adjusted—with the radio
apparently normal—to place an ex-
tremely low voltage (about 4 volts) on
the radio.

This treatment may often give an

SW RTT  RECTi, +
IVAC é
4_
RECT2 bC OUTRUT

I

The complete, revamped circuit appears here.

R—150.0hm, 150-watt rheostat
PL—I117-volt pilot lomp

SW—S p.s.t, toggle switch
T—Step-down transformer
RECI, REC2—Dry-disc rectifiets
CH—Filter choke

C—Filter capacitor

M| —0-25.0mp. meter
M2—O-15-volt meter

Photo I1—Reduced voltage tests the vibrator.

indication of the condition of the vibra-
tor; one with worn points usually will
not start on this voltage unless jarred.
A weak 0Z4 rectifier tube may also be
detected by lowering the voltage below
normal, and other defects may be noted
by raising or lowering the voltage and
watching the meter indications.

NEW YORK SERVICEMEN FORM STATE FEDERATION

Radio and television service tech-
nicians of New York State met October
31 at Binghamton to establish the state
federation of radio servicemen, which
was formed temporarily at Rochester
on October 10. The meeting was at-
tended by about 35 persons, includ-
ing representatives from Binghamton,
Ithaca, New York City, Poughkeepsie,
and Rochester. It was arranged by the
Radio- Servicemen’s Association of
Binghamton, which acted as host to the
delegates from the various local groups.

A statement of aims and objectives
was made and rules which will sexrve as
the basis of a future constitution were
laid down. The objectives of the new
Empire State Federation of Electronic
Technicians Associations are to pro-
mote fellowship and cooperation among
servicing groups and better cooperation
between the repair industry and the
general public. Delegates pointed put

JANUARY, 1949

that their associations could, through
a federation, act more effectively to
raise the technical level of their mem-
bership by sponsoring lecture tours, and
could act in matters concerning state
legislation better than could any of the
local associations acting alone. A state
federation would also have advantages
in carrying on educational campaigns
among the public and is in a better
position to encourage formation of new
associations.

Each association will send two dele-
gates to Federation meetings, At pres-
ent, one of the two delegates also serves
on the board of directors, Meetings will
be held several times a year. Dues at
$20 a year for each association was set,
and it was decided that meetings should
be rotated among the various cities
which have member associations.

Officers and a board of directors were
elected. They will serve until the first
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annual meeting, which is to be held in
April, 1949. The first permanent officers
are: Lawrence Raymo (president, Ra-
dio Technicians Guild, Rochester),
president; Max Leibowitz (president,
Associated Radio-Television Servicemen
of New York City), vice-president;
Wayne Shaw (president, Radio Service-
men's Association of Binghamton), see-
retary; Ben De Young (president, Cen-
tral New York Radio Technicians
Guild), treasurer; and Evart M. Hol-
land (president, Hudson Valley Radio
Servicemen’s Association), Sergeant-
at-Arms.

Federation headquarters was estab-
lished at the address of the secretary,
Wayne Shaw, 392 Chenango St., Bing-
hamton, N. Y. The first efforts of the
Federation will be to assist technicians
or groups of technicians who wish to
form their own local associations in any
part of New York State.
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Using Your Ohmmeter

How to use a volt-ohmmeter, a tube hand-

By

ADIO experimenters are frequent-
ly asked to repair broadcast re-
ceivers for the neighbors. Often,
for diplomatic reasons, it is un-

wise to refuse (for example, when your
antenna is tied to the asker’s chimney).
And servicing broadcast receivers can
help make one’s hobby self-supporting.
Most experimenters say, “I'd like to,
but I have neither test equipment nor
service manuals.”

Have you ever watched a skilled
serviceman at work? You may have no-
ticed that he used his volt-ohmmeter
more than all the rest of his equipment
combined. This meter makes an excel-
lent substitute for more elaborate test
equipment.,

Finding a substitute for service man-
uals seems a difficult task; but is it?
The aim of a serviceman is to detect
and feplace defective parts, not to re-
wire the receiver. A complete diagram
is seldom required to service it. The
vacuum tube is the heart of any piece
of radio equipment, so let us examine
a good tube manual.

There is page after page of tube
characteristics, with application notes
for each tube. Socket connections and
voltage ratings interest us most.

The end pages of the manual list
typical circuit diagrams with suggested
parts values. Examine these circuits and
those appearing on the circuit pages of
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each issue of RADIO-ELECTRONICS. A
significant fact emerges: mo matler
what the circuit, the components associ-
ated with a given type of tube are
startiingly similar. Recalling that the
serviceman’s job is to detect and replace
defective parts, the worth of a tube
manual as a service tool begins to ap-
pear. With it, a volt-ohmmeter, and a
small stock of parts, all a.c.-d.c, receiv-
ers and over 909% of all others can be
speedily serviced.

Finding the trouble

Now the set is on the bench and if
you have asked a few questions, you
have a fair idea of what is wrong with
it before you touch it.

Did it suddenly stop working? Prob-
ably a burned-out tube, shorted con-
denser, or open resistor.

Did the volume get weaker and weak-
er, the receiver finally failing complete-
ly? Probably weak tubes.

Does it play normally for a time, then
cut out? Could be almost anything.

Does it have excessive hum or
squeals? Probably the electrolytic filter
condensers have dried out.

Has anyone else worked on the re-
ceiver? More than one bafiling bug has
been caused by someone’s having re-
moved several tubes and replaced them
in the wrong sockets.
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This is ¢ diagram of a typical a.c.-d.c. re-
ceiver. The range of values for each compon-
ent is shown, and, in parentheses, the value
most commonly found. Though o diagram of
the actual set being serviced is helpful, tricks
and unusual circuits are not often found and
this diagram will usually serve. Trouble moy be
found in any portion of the set where meter
readings vary greatly from values shown.
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intelligence to service a set

Plug the set into the power line to
see if it is actually defective and (as-
suming it is transformerless) if the
tubes Hght. If not, remove the power
plug and, using the tube manual to
identify the correct terminals, test each
filament in turn for continuity. Replace
burned-out tubes and pilot bulbs. If all
filaments show continuity, test the a.c.
switch and cord. If they are good, plug
in the set again and, using the 150-volt
a.c. scale, put the meter across each
filament. The meter will indicate when
it is across a filament that may not open
until power is applied to it.

Caution: When working on a trans-
formerless set which is connected to the
power line, always put it on a piece of
insulating material and be very careful
about what you touch, because it is very
possible to get a shock, even with the
switch off.

In most a.c.-d.c. sets, the total of the
filament voltages in series equals the
line voltage, but in some a resistor,
often in the form of a resistance line
cord, or resistance tube, dissipates the
difference between the two voltages. An
open line cord can sometimes be re-
paired, but it is usually more satisfac-
tory to replace it with a new one. The
correct resistance is calculated by means
of Ohm'’s Law: E = IR. The difference:
between the line voltage and the com-
bined filament voltages equals the re-
quired voltage drop and the current is
that of a single tube. Assume the line
voltage is 120, the filament voltages
total 75, and the current is 0.15 ampere:.
120 minus 75 equals 45 volts drop, anc
45/0.15 equals 300 ohms, the requirec
resistance.

If the tubes light, measure the d.c.
voltage and the resistance between rec-
tifier cathode and circuit ground. The
voltage should be approximately 100
and the resistance several thousand
ohms minimum. Low voltage and normal
resistance indicate a defective rectifier.
Low voltage and low resistance point
to a short circuit. Use the ohmmeter to
look for blown filter and bypass con-
densers. It may be necessary to un-
solder one lead of a suspected one be-
fore a definite decision about its condi-
tion can be made. When the short has
been eliminated, measure the d.c. volt-
age again. Even a momentary short cir-
cuit often damages the rectifier perma-
nently.

RADIO-ELECTRONICS for
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Proper voltage at the rectifier and
none at a tube element which the tube
manual shows should have voltage in-
dicates an open resistor or coil or a
short-circuit, usually in the form of a
blown bypass condenser. An open cir-
cuit reduces the voltage at the point it
should feed to zero, with little effect on
other points. Zero voltage at the plate
of the output tube, for instance, and
normal voltages at other points, would
make 'the serviceman suspect the pri-
mary of the output transformer. In a.c.-

([ &

X

A tube manval and multimeter are chief tools.

d.c. receivers all plate and screen volt-
ages are obtained from a common point,
so a short circuit anywhere causes a
drastic reduction in all B-voltages.

No instruments are required to de-
tect excessive hum. If an 8-uf capacitor
temporarily connected in parallel with
one of the filter capacitors reduces hum
level, the filter capacitors should be re-
placed.

As the tube manual will tell you, the
best test of a tube’s worth is how well
it works in the piece of equipment con-
cerned. Trying a doubtful tube in an-
other receiver or replacing it with a new
one will give all the information re-
quired. But there are indirect methods
which may be used to obtain an ap-
proximate idea of a tube’s condition
without a tester. Measure the cathode
voltage. If it is lower than the rated
value, the cathode emission is probably
low. Too high a reading may mean a
shorted element or that a leaky coupling
condenser is applying positive voltage
to the control grid.

Touching a finger to the control grid
of a good audio tube will produce a hum
in the speaker. Touching the control
grid of the first audio amplifier will
immediately reveal whether a signal can
get through the audio section.

The oscillator section of the mixer
may be tested by putting the test meter
between its control grid and B-minus,
with an r.f. choke in series with the
meter. If the tube is oscillating, the
meter will read a few volts negative and
touching the grid will cause the reading
to decrease.

Those intermitients

Intermittent troubles take a perverse
pleasure in not appearing while the re-
ceiver is being worked on. To find them,
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move and tap components while the re-
ceiver is playing until a suspicious part
is discovered. Then the only sure test is
to replace it and play the receiver for
several hours. Loose elements in tubes
are often the cause of intermittents;
in fact, every part in the receiver is
suspect and great patience may be re-
quired to locate the guilty one.

Do not use a screwdriver or other
metal instrument for moving or tap-
ping parts. There is too much chance
for it to slip and cause a short.

When replacing defective parts try to
duplicate the electrical characteristics
of the original, but, with the exception
of tuned-circuit components, a large
variation may have little effect on per-
formance. Space permitting, voltage
and wattage ratings may always be in-
creased. The capacity of bypass and
filter condensers can usually be made
larger, often with beneficial results.
Resistance values are sometimes more
critical, but often may be increased as
much as 50% without much effect on
,performance. A study of the circuits and

t application notes in the tube manual
will quickly acquaint you with the very
few components whose values are criti-
cal.

Larger receivers

From the serviceman’s viewpoint, the
big differences between a.c.-d.c. midgets
and more elaborate receivers are more
tubes and higher voltages. Both mean
additional points of possible trouble.
More tubes mean more circuits, and
higher voltages more dropping and de-
coupling resistors, with their bypass
condensers. A systematic approach will
locate the troubles in these receivers
quickly. With the filaments in parallel,
one tube’s burning out does not affect
the others. The bad one is easily de-
tected because it is cold. Open resistors,
which are relatively common, are quick-
ly located with the ohmmeter (power
off), or with the voltmeter (power on).

Personal three-way portables yield to
the same treatment as the others. If the
receiver works on commercial power,
but not on the batteries, the batteries
are probably dead. (Batteries should be
replaced when their voltage has dropped
one-third, measured under load.) If the
receiver works on batteries and not on
commercial power, the trouble is in the
rectifier circuits. And if it works on
neither, the trouble is one of those pre-
viously discussed.

Alignment methods

Aligning a receiver without a test
oscillator seems a hopeless task; never-
theless it can be done with nothing motre
than a neutralizing tool and your ear.
If the high-frequency oscillator is not
disturbed the job is especially simple.

To align the i.f. amplifier tune in a
weak signal, and, starting at the sec-
ond detector, adjust each trimmer in
the if. transformers for maximum de-
flection of the tuning indicator. If the
receiver does not have a tuning indi-
cator, simply adjust the trimmers for
maximum audio output on a weak sig-
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nal or noise. (This will work gnly on a
receiver which has not been tampered
with, and which brings in the stations
on their correct dial markings. Even
then, there is danger of misaligning
instead of aligning.—Editor)

The mixer and r.f. stage (if any)
trimmers are similarly adjusted, al-
though it is doubtful that one setting
will give maximum response over the
entire band; soc a compromise setting
must be chosen to give best results over
the most-used part of it. As a general
rule these trimmers should be adjusted
near the high-frequency end of the dial.

Earlier we put a “hands off” sign on
the oscillator trimmers because they de-
termine the accuracy of the dial cali-
bration. However, if the calibration is
incorrect it may be corrected if a little
care is taken. If the receiver uses spe-
cially shaped oscillator condenser plates
for tracking, tune in a station near
1450 ke and adjust the oscillator trim-
mer until the station comes in at the
correct point on the dial.

In receivers using both series and
parallel trimmers, the parallel trimmer
{mounted on the variablé condenser) is
adjusted near 1450 ke and the series
trimmer (padder) near 600 kc. The
adjustments interact somewhat so they
should be repeated for maximum ac-

Be sure set is off when measuring resistance.

curacy. After the oscillator is adjusted
readjust the r.f. stage and mixer trim-
mers.

Receivers using permeability tuning
are set on frequency by adjusting the
oscillator padder near 1450 ke and the
position of the slug in the oscillator coil
near 600 kc. The r.f. and mixer stages
are similarly adjusted for maximum
output.

This method of correcting frequency
calibration assumes that the i.f. is rea-
sonably close to its original frequency,
and that the calibration was correct
when the set was new, both reasonable
assumptions.

The aim of this article is not to be-
little adequate test equipment, but to
show that successful radio service work
can be done with a minimum of it. Un-
doubtedly, a receiver can be serviced
more rapidly with additional equipment,
which should be acquired by anyone who
intends to service receivers-regularly.
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He slams something down . .
cardboard-encased dual job, its pigtails waving.

The Impeded

. with a vicious thud. It's o filter condenser, a

Double-Cross

Every radio serviceman will enjoy this piece of fiction,

which contains more truth than many a scientific article

By GUY SLAUGHTER

creased felt hat, and 1 in-

stinctively dislike him when he
walks in the door and produces a
claim check. .

“My radio done yet?” he whines, his
voice high and wheezy.

I glance at the stub and note the
number,

“Sure is,” I say, reaching the little
three-way portable off the rack and
laying it on the counter. “Good as new
again.”

I wiite him out an itemized ticket,
he peels the six-buck charge off a thick
roll, screws his fat face up into a leer-
ing grin, tucks the radio under his
arm, and starts out the door.

“TI] be seeing you,” he says. “Soon.”

The way he says it it sounds like a
threat, but I just nod, ring up the
money on the register, and go back
to the bench.

Pretty soon Pedro, the little Mexi-
can kid whe works for me, comes in,
school being over for the afternocon.

E’S a big, flabby geezer in a
natty overcoat and precisely

“Hi, Herk,” he says, walking back
to the bench. “What's ‘Z’ mean?”

“«Z’? 1 say absently, squirting car-
bon tet into a noisy volume control.
“What're you ‘talking about?”

“Physies,” Pedro says, leaning his
elbows on the bench and staring into
the chassis I'm working on. “The prof
says we got to remember ‘I equals E
over Z’, but he don’t say what ‘Z’ is.”

“Impedance,” I say shortly. “That’s
Ohm’s law for a.c.,, and ‘Z’ is the im-
pedance.”

“What’s impedance?” asks Pedro.
poking a finger into the wiring and
flipping a blob of dripped solder off a
terminal lug.

So I grab a scratch pad and explain,
in words of one syllable, the difference
between resistance and impedance.
Finally T run out of breath and break
my pencil point, simultaneously.

“Thanks, Herk,” Pedro says. He
points to a resistor in the up-ended
chassis. “That’s a resistor,”. he indi-
cates a condenser, “and that’s an im-
peder, huh?” :
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I pack up some tools, disgustedly,
collect a bunch of repaired chasses,
and start out to the truck to make my
rounds. It's late when I get back, and
I find that Pedro has locked up and
gone home.

Next afterncon Pedro comes in after
school wearing a look of smug satisfac-
tion. I can see he’s got something on
his mind, so I set down my soldering
iron, and give him my full attention.

“QOkay,” I say. “Let’s have it.”

“You're wrong,” he says gleefully,
consulting a piece of paper on which
he has apparently taken notes. “The
prof says ‘Z’ is the algebraic sum of
the inductive and capacitive reactances
tending to resist the flow of current in
an a.c. circuit.” He grins at me tri-
umphantly, and looks at his paper
again. “And a device possessing capaci-
tive reactance is known either as a
condenser or a capacitor, never as an
impeder.,”

I open my mouth to give him the
business, but just then the door slams,
and I see through my peephole that
the fat boy with the overcoat is back,
complete with reinforcements, so I
thumb Pedre out front to take care
of him.

“] wish to see the proprietor,” the
high voice wheezes. “In person.”

I figure the portable has popped a
tube, and T walk out resignedly. But
he hasn’t got a radio with him. His
hands are flat on the counter, and a
nasty smile is on his flabby face. Be-
hind him, staring at the floor, is a
short, thin guy in greasy coveralls.

“I'm afraid you're in trouble,” Fatty
starts off, still leering at me. “Remem-
ber the radio you fixed for me?” He
accents the “fixed” heavily.

“Yes,” T say. “I do.”

“Allow me to introduce myself,” he
says, hands still flat on the counter.
“I'm T. William Pearson.” He pauses
reverently, as though waiting for me
to salaam, but the name doesn’t mean
a thing to me.

“So? 1 say.

His red face turns a trifle redder,
but he continues.

“T own and operate Pearson Motor
Sales and Service, of which you have
no doubt heard.” He pauses again.

I nod, and repeat my question.

llso?"

By now his moon face is crimson.

“I also happen to be the newly-
elected president of the MFBEA, and
as such I am opening a newspaper
campaign against sharp dealers like
you.”

“What’s the MFBEA?" 1 break in.
“And whattya mean sharp dealers?”

He pauses dramatically, lifts one
hand, and waves it like a ham actor.

“Merchant’s Fair Business Enforce-
ment Association,” he squeaks. His
hand stops waving and moves toward
me. He waggles a fat finger in my
face, his voice rises to a shrill secream.
“We're pledged to expose you sharp
dealers who prey upon the public and
suck the blood of unfair prefits from
the economic veins of our fair city....”
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Get Your ALLIED Catalog Now

180 Value-Packed Pages Featuring
Everything New in Radio!

NEW! Projection Television

by Hallicrafters—16"x12" Screen
Amazing 192 Sq. Inch Picture!

Develops a brilliant, sieady, optically
correct picture; glare-free for comforiable
viewing both at close range or distance,
day or night. Optical system stays in per-
fect, stable adjustment. Includes follow-
ing features: 2'2° magnetic projection
triode, sealed optical unit, 25 kv high
voltage unit, 12 channel push-button
selector, RF amplifier, 3 IF amplifiers, 2
video amplifiers, special synchronizing
circuits, AGC and black level control.
single picture conirol, inter-carrier FM
system. Complete with 20 tubes, plus pro-
jection triode and 5 rectifiers. In hand-
160 some classic Chippendale mahogany cab-

IMMEDIATE inet. For 105-125 volts, 50-60 cycles AC.
SHIPMENT 97-805. Hallicrafiers T-68 Projection TV in
FROM console. NET, f.0.b. Chicago........ $695

97-801. Hallicrafters T-60 Projection TV in rack
(less cabinet) for custom installation. NET, f.0.b.
Chicago.. .o cvieviiiiiiniieiiiavianinasiaa. $595

STOCK

Hallicrafters 10” Direct View!

Here's an unbelievably sharp picture, with
excellent stability andytruly photographic
contrast. Priced amazingly low for the
quality. Feawures include: 12 channel push-
button tuning, RF amplifier, 3 IF ampli-
fiers, 2 video amplifiers, improved sync
circuits, AGC, statc-free FM. Complete
with 19 tubes, plus 10" picture tube and 3
rectifiers. In rich mahogany table cabinet.
| For 105-125 volts, 50-60 cycles AC.
975?04. };lja}liﬁlrg'!}e;s '11;-67, 10" TV wood
| table model. , f.o.b.
Chicago . «: T F- EEre siEes ...$299.95
97-802. Hallicrafters T-61.Asabove,inblack
plastic cabinet. NET,f.0.b. Chicago $289.95

Famous Hallicrafters 7” TV Receiver

An immensely popular TV receiver at low cost! Pro-
vides a brilliant 23 square-inch picture. Easy to oper-
ate; excellent sound; install it yourself.
97-803. Hallicrafters 505 in mahogany
cabinet. NET, f.0.b. Chicago...... ....... $I 99.50

97-800. Hallicrafters T.54, as above, but in gray furni-
ture:stecl cabinet. NET, f.0.b. Chicago.. .....$189.50
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Send for the ONE COMPLETE
Radio Buying Guide!

Get the Radio Buying Guide that's used by
thousands of expert servicemen, engineers,
amateurs, soundmen, builders and experi-
menters. Get every buying advantage at
ALLIED—widest selection of equipment at
money-saving low prices—speedy, expert
shipment—personal attention—complete sat-
isfaction on every order. Get your ALLIED
Catalog today!

Short Wave
Listeners!

DX Fans!
$X-62

HALLICRAFTERS’ special’ SWL Receiver!
Tuning range: 540 kc to 110 mc, continucus
—world-wide Short Wave and special serv.
ices; broadcast and all FM channels between
27 mc and 110 mc. Features: professional
slide-rule dial; 500 kc¢ crystal calibrator;
single knob tuning, GO to 1 ratio; bands illu-
minated separately; series type ANL; 4.
position tone control; high-fidelity audio;
G-step filter; dual IF channels; crystal filter;
8 watts %utpt:lt, etc. In handsome steel cab-
inet. With tubes.

97.540. SX-62.NET, f.0.b.Chicago $269.50
97.780. R-42 Speaker to match. NET ..$34.50

97-568. B.42 Tilt-Base. NET ...........$7.50
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Servicing

“Wait a minute, Buster,” I inter-
rupt him, my plate current rising to
saturation. “You come in here calling
people names and making false accusa-
tions and you're going to lose a couple
of those chins!”

He draws back a step, some of the
color seeping out of his face, and throws
a glance at his companion.

“False accusations, huh?”’ he bleats.
“We’ll see about that.” He turns to
the little guy, and waves a hand at
him. “This is my chief mechanic, and
he knows about radios, too.”

The little guy looks up, catches my
eye, and drops his head again, his pasty
face turning a pale pink. Out of the
corner of my eye I see Pedro looking
from one to the other of us, obviously
as mystified as I am. T. William con-
tinues his tirade.

“Jonas here cut a wire in my radio,
one little wire mind you, and I brought
it here to test your honesty. You
charged me six dollars to fix it. Ob-
viously you are a cheat and a fraud,
and I intend to see to it that you are
run out of business, The MFBEA shall
state the facts in the paper for all
to see, in a half-page paid advertise-
ment.” He pauses for emphasis, breath-
ing heavily, one hand aloft.

I stand there with my mouth open,
wondering what a lawyer can do for
me. The words “libel” and defamation
of character” flash through the space
between -my ears, followed by “attor-
ney fees” and “supreme court.” After
a minute I come to. The fat guy is still
posing like the avenging angel, the
pasty-faced mechanic is still looking
floorward, and Pedro is regarding me,
wide-eyed, somewhat as he would a
cat whose disguise has just slipped,
revealing instead a skunk.

I grab the card-index off the desk,
and thumb through it until I find the
job ticket labelled “Pearson, T, W.”
I lay the card on the counter, and read
it to myself, and then aloud.

“Qlympiad three-way portable,” I
read, my voice sounding strange. “Open
second if. transformer replaced, set
tracked and aligned. Total, six dol-
lars.” I look up, feeling kind of empty
inside. “Look, Buster,” I manage
weakly. “That’s a perfectly legitimate
charge. The if. transformer was open,
so I installed a new one, realigned the
set, and you paid for time and mate-
rials used on the job.”

T. William clears his throat tri-
umphantly.

“There was just a cut wire,” he
wheezes, “That’s all.”

I turn to the mechanic, who is still
looking at the floor.

“A cut wire?” I manage to ask him.

The little guy takes a deep breath,
raises his eyes until they are fixed
determinedly on my necktie, and reels
it off as though it is memorized.

“I removed the chassis from the
cabinet, peeled the insulation off a
red wire, cut the wire, and replaced
the insulation to cover the place where
the wire was cut. Before I performed
this. operation the radio played nor-

mally.” He licks his lips, casts a side-
long glance at T. William, and drops
his eyes back to the floor.

“Qkay,” I holler. “That wire must’ve
been the hot lead to the if. trans-
former. The winding showed no con-
tinuity, so I replaced the whole trans-
former.” Fatty is leering at me, all of
his chins bobbing, and Pedro is squint-
ing from one to the other of us, trying
to decide which one to vote for. “Any
radioman would have done the same
thing,” I argue. “It’s a perfectly rou-
tine procedure.”

T. William raises one hand to his
mouth, blows idly at his fingertips,
yawns, and leers at me again.

“I dare say,” he says. “All that for
one cut wire. It will make interesting
reading in the paper, I'm sure.”

“Look,” 1 blurt, trying to keep my
voice calm. “Mr. Pearson, you’re mak-
ing a mistake! A gimmicked radio is
no test of a radioman’s honesty or
ability. In the routine of radio repair
you just don’t look for rigged-up de-
fects.” ,

Pedro has apparently made up his
mind, and he slips quietly out the front
door. I feel like a ship being deserted
by her crew when it is needed most.

“A cut wire,” the flabby one wheezes,
“should be a cinch. Either you are in-
competent to be trusted with people’s
radios, or you are downright dishonest.”
He smiles his nasty smile again. “Either
way, you shouldn’t be in business and
the MFBEA will see to it that this
fair community’s citizens are made
aware of that fact.” He tips his natty
hat at me disdainfully, and heads for
the door, the pasty-faced grease-mon-

key dutifully at his heels. I stand there
for a minute and watch them climb
into a shiny black sedan out front;
then I head for the bench and sit down
dazedly to think it over.

In a few minutes the door opens,
and Pedro strolls back and greets me
with a big smile.

“Wanta see the fun?” he asks hope-
fully.

But I just wave my hand at him,
and dig deeper into my gaze, so he
wanders out front and leaves me alone.

After a while I rouse myself and
go to the telephone. The lawyer on
the other end of the line listens to my
story in silence, and asks me whether
T. William’s radio did have just a cut
wire wrong with it. I tell him yes, I
guess so, he clucks his tongue dis-
provingly, and hangs up.

“Should have seen it, Herk,” Pedro
says, coming away from the show win-
dow where he’s been peering into the
street. “He was so mad I thought he
was going to kick the poor little me-
chanic.” He chuckles appreciatively.
“They finally towed it away.”

“They did?" I say absently. “What?”

“T. William Pearson’s car,” Pedro
says, eyeing me a bit apprehensively.
“It wouldn't start.”

“Good,” 1 say, wondering how many
people will see that half-page ad. “I
hope somebody stole the engine.”

“Nope,” says Pedro thoughtfully.
“Too much impedance.”

“Yeah,” I echo, wondering where I
can- find a nice town full of defective
radios to open a shop in. “Too much
impedance.”

Pedro looks kind of disappointed, at
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1948 TELEYISION

Contains material on all popular television sets,
of Admiral, Belmont Radio, DuMont, I'amsworth,
Generul-Electric, Halllerafters. Motorola, I’hilco,
R.C.A., Sonora, Btromberg-Carlson, and others.
Glves description of clreuits, many pages of test
patterns, response curves, oscilloscope waveforms.

allgnment tables, gervice hints, many dlsgrams in

$300

the form of glant dounle-spread blue-
prints, test points, voltage charls, ete.
Large size: 8%x1l in., manual styto
binding, flexible covers, priced at only.

INCLUDES EVERY POPULAR TELEYISION RECEIVER

In this giant volume of television factory data, you have everything
you need to repair every modern television set. For only $3, total price,
you get complete service and alignment material on all popular T-V
sets. You receive easy-to-understand explanations of circuits, 144 pages
of alignment procedure, test patterns, T-V antenna data, response
curves, oscilloscope waveforms, voltage charts, adjustment hints, many
diagrams on mammoth 11x17-inch blueprints, everything to bring you
up to date and make you an expert in television repairs.

FIND-FIX ALL TELEVISION FAULTS

Use this new practical “cyclopedia” of
television servicing as your guide to quick
fault finding and repair of any modern
television set. Eliminates guesswork—tells
you just where to look and what to do.
Cuts hour-wasting jobs to pleasant mo-
ments. Use test patterns for quick adjust-
ment, or look up probable cause of trouble
in the pages of hints after simply observ-
ing fault of picture on screen. No equip-
ment needed with these tests. Or use your
volt-meter and compare values with many
voltage charts included. Observe wave-
forms similar to hundreds illustrated using
test points suggested and in a flash locate
what used-to-be a hard-to-find fault. This
manual will give you the know-how of a
television expert and will repay for itself
with time saved on the first T-V job. Order
at our risk for a 10-day trial.

Compiled by
M. N. Beitman,
radlo enginecer.

teacher. nuthor
& serviecman,

BIGGEST BARGAIN T-V TRAINING

For 15 years, radio servicemen ex-
pected and received remarkable values
in Supreme Publications service manuals.
The new 1948 Television Manual is a
virtual treatise on practical television
repairs. By normal standards, such a
large manual packed as it is with practi-
cal data, illustrations, diagrams, charts,
photographs, and expensive extra-large
blueprints, should sell for $10—but as
another Supreme special value, it is
priced to servicemen at only $3, post-
paid. Only a publisher who sold over one
million of various radio manuals can
offer such bargain prices based on tre-
mendous volume-sales. Read about this
new T-V manual at left. Find out about
other radio manuals listed below. Use
and save with Supreme Publications.
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F.M. and Television

Use this extra-large manual of fac-
tory instructions for trouble-shoot:
ing, repairing, and alignment of all
popular 1947 F.M. and Television
gets. Covers every popular make, in-
cluding F.M, tuners, AM-FM com-.
binations, and all types of television
receivers. Detail circuit diagrams,
theory of operation, test hints, align-
ment data, including both meter and
oscilloscope methods. Use this recent
Supreme manual to save time and
money on your very next F.M. job.
Data prescnted on 192 large pages,
814x11 inches. Sturdy, manual-style
binding. Tremendous value. s
Price postpaid, only........ 2.
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1948 Radio Diagrams

Be prepared to repair quickly all
new 1948 radio receivers. In this big
single volume you have clearly-
printed, large schematics, needed
alignment data, replacement parts
lists, voltage values, and information
on stage gain, location of trimmers,
and dial stringing, for almost all re-
cently released sets. Makes toughest
jobs amazingly easy. Find all faults
in a jiffy. A worthy companion to the
7 previous volumes used by over 120,-
000 shrewd radio servicemen. Will
pay for itaelf on first job. Manual
covers models of 42 different manu-
facturers. Giant size 814x11 inches,
192 pages dex. Manual- s
style binding? Price only. ... 2.

Record Changers

Post-War Manual

Service expertly all modern
(1945-1948) record changers.
Includes every popular make.
Just follow simplified factory
instructions to make needed
adjustments and repairs. Hun-
dreds of photographs and ex-
ploded views. Large size:
Sl/gxlll;nches’ 144 {lact-ﬁlled
pages. Price postpai
only ........ p p'Sliﬂ_

New 1948 Edition only

Radio Servicing Course-Book
Here is your practical radio course of 22
easy-to-follow

lessons. Review fundament-
als, learn new servicing
tricks, all about signa!l
tracing, oscilloscopes, re-
cording, P.A., test equip-
ment, and T-¥. Just like
a $100.00 correspondence
course. Everything in
radio servicing. With self-
testing questions and in-
dex. Large size: 834"x11”.
Great value, szso

Supreme Publications
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Sold By all Leading Radio Tobbers

RADIO DIAGRAMS AND F.M. SERVICE MANUALS

You can speed-up and simplify radio repairs with Su-
preme Publications Manuals. Service radios faster, better,
easier, save time and money, use these most-often-needed
diagram manuals to get ahead, earn more per hour. For
the remarkable bargain price (only $2 for most volumes)
you are assured of having in your shop and on the job,
needed diagrams and other essential repair data on 4 out
of b sets you will ever service. Every popular radio of all
makes from old-timers to new 1948 sets, including F.M.
and Television, is covered. Clearly printed circuits, parts
lists, alignment data, and helpful service hints are the
facts you need to improve your servicing ability. Let these
manuals furnish you with diagrams for 80% of all sets.
There is no need to spend large sums for bulky, space-
wasting manuals, or to buy additional drawings every few
weeks; be wise, use SUPREME Manuals to get the most in
diagrams and service data for the smallest cost. Select
manuals at left and below. Check titles you want to
examine and rush “no-risk” coupon today.

1947 1946 1942 1941 1940 1939 1926-1938

MOST-OFTEN-NEEDED RADIO DIAGRAMS DIAGRAMS
Each manual has between 152 and 208 pagos of diagrams, 240
alignment data, voitage values, and service hints, $ Pages
manual style, large size, 8)$x11". Price, cach... . 2 Price $2.50

NO RISK TRIAL ORDER COUPCN
I SUPREME PUBLICATIONS, 3727 W. 13th St, Chicago 23, ILL.

Ship the following manuals on trial un- Most-Often-Needed
der your guarantee of satisfaction or .
money-back. Radio Diagram Manuals
O New 1948 Television Manual....83.00 [ O ol PRICED
[J 1947 F.M. and Television Manual 2.00 O 1946 AT ONLY '
O Post-War Record Changers... .. 1.50 O 1942 52
{1 Radio Servicing Course-Book.. 2.50 01941 ’ I
y ‘ O 1940 EACH
O I am enclosing §$...., send postpaid. O 1939 I
[ Send C.0.D. I am enclosing $. . .deposit. O 1926-1938 — $2.50
NAMe: o ieeinansnnnssuesnossannssnsnr isonastsnooiasansasnns Pioe 0k
I AQAress: ......iesciesieensssaceeans Cetiscsseartatesnannsnns cenians I
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Servicing

o8

that, but I'm too busy thinking black
thoughts to pay much attention. And
after a little, from sheer force of habit,
I collect some tools and start off in the
truck to make my rounds. '

I struggle through my bench work
the next day, wiring filters up back-
wards and in general doing everything
wrong, so I'm still hours behind sched-
ule when, about the middle of the
afternoon, Fatty shows up again. He's
alone this time, and I can tell he’s hop-
ping mad even before I leave the bench
and get out front to face him.

His pudgy hands are clenching and
unclenching, his face is gassy-rectifier
purple, and all the time gaspy, popping
sounds are being beamed from him to
me.

I stand there a minute just watch-
ing him burn, and then I find my voice.

“Now what?” I say wearily.

He slams something down on the
counter with a vicious thud, and I see
it's a filter condenser, a cardbeard-
encased dual job, its pigtails waving.

“That yours?” he gurgles, exuding
a purple mist.

“Could be. I use that brand. Why?”’

“I'll sue,” T. William screeches,
waving his arms about. “I'll sue you
for everything you've got. You can’t
get away with this.”

“Huh?” 1 say, staring at him.

His squeaky voice ocozes up toward
the high-frequency limit of my hear-
ing, and I think he's going to blow a
fuse.

“It’s sabotage,” he wails.
for every cent you've got.”

Just then Pedro walks in, takes in
the situation at a glance, stares for a
minute at the filter condenser on the
counter, and makes for the back room.

T. William spots him as he goes by,
and points a shaking finger at his re-
treating back.

“He’s your agent, the little mon-
ster,” he wheezes. “You put him up
to it. Contributing to .the delinquency
of a minor, they'll call it. You’ll never
get out of jail.” By now he’s spitting
all over me as he mouths the words.

“What the devil are you shouting
about?”’ I manage, grabbing his fat-
stuffed hand as it waggles in front of
my face. “Shut off that howling and
tell me what goes on.”

Fatty stands there breathing hard
for a minute, not quite sure whether
he’s in bodily peril or not, and I take
advantage of the fact.

“Speak up,” I urge him, “while you’re
still in one piece.”

He backs up a step, looks wildly
about for a means of escape, and sees
the door behind him. He retreats toward
it, reaches it, and stops with his hand
on the knob. That gives him courage.

“You had that little beast sabotage
my car yesterday,” he says, a little
calmer now, beginning to get hold of
himself. “My mechanics worked all
night and most of today on my engine,
and you're going to pay for it They
pulled the head, checked the valves,
the head gasket, the ignition, carbure-
tion, everything, and when they got

“I'll sue

through it still wouldn’t run. They
just found it a few minutes ago, and
I've been paying them time-and-a-half
since five o’clock last night.” He pauses,
breathless, then waves his fist at me.
“I'm suing you for the entire cost
plus damages,” he whines. Then he
heaves the door open, stands in the
doorway for a minute, and stalks out,
muttering to himself in a high screech.

I watch him climb into the sedan at
the curb, and pull away, his lips still
moving, and scratch my head in sheer
bewilderment. Then a blinding. light
flashes in my alleged brain.

“Pedro,” 1 say, my voice rising ten
decibels with each syllable, “Pedro,
you come out here!”

The little guy strolls out, his face
a mask of innocence, closely scrutiniz-
ing- his fingernails.

“Pedro,” I say, forcing myself to
tone down a little. “What was that
all about?”’

He smiles half-heartedly.

“What d'ya mean, Herk?"

“You know what I mean,” I say,
trying to keep my voice calm. “I mean
him!” I jerk my thumb in the direc-
tion of the front door.

“Qh,” says Pedro blandly. “That.”

I tap my foot menacingly, and eye
him coldly.

“] just rammed that thing into the
exhaust pipe, is all,”” he says inno-
cently, pointing at the filter on the
counter. “And then I guess his car
wouldn’t start.” His eyes are very big
and cocker-spanielish, “Too much im-
pedance, huh?”

I stare at him for a full minute, and
he starts to squirm.

“Looks like a good mechanic could
find it in no time, Herk,” he says, and
he drops one eyelid in a slow wink.

Finally, at long last, I wake up. It
takes me two minutes to dial the right
number, and another two minutes to get
T. William Pearson on the line.

“Hullo, Fatty?” I say. There is a
gasp in the receiver, and I continue.
“This is the radio shop, Fatty. What
page is the MFBEA running that ad
on?” 1 don’t wait for an answer, but
plunge ahead. “You see, Fatty, I want
the other half of that page to tell the
public that all the mechanjcs at Pear-
son Motor Sales and Service spent a
good many man-hours on a dead engine
that just had its exhaust plugged.”

I pull the receiver away from my
head and wait until the splutters sub-
side a little. Then I listen.

“Oh well,” I say. “Same thing, you
know. Cut wire or plugged exhaust; a
rigged-up defect is a good test of
honesty and ability I've been told.” I
feel my smile spreading over my ugly
face as I hang up. I'm still smiling
when Pedro plucks my sleeve.

“Is it okay, Herk?” he asks.

I dig deep and hand him a buck.

“Yeah, Pedro,” 1 say. “It's okay.”
My eye lights on the filter.

‘“And Pedro. You can tell your prof
he's wrong.” 1 pick up the filter and
hand it to him. “Sometimes a con-
denser IS an impeder,” I say, happily.
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CONDENSERS—PAPER TUBULAR 600 WV—.001.
002, .005—8¢; .01, .03—De; .1—I0e; .25—23e; 05—
35:. ELEcTROLYTICS Smfd 200v—20c 100mrd, 3sx
20c: 30mfd 15yv—23¢: 20/20mfd 150v—35¢; 30720
150v—4Be; 50mfd 150v—43c: Bmfd 475v—3dc; 16ifd
350v—65¢: 011 CONDENSERS: 4mfd 600v—69c, 2mfd
800v—49¢3 3X. Imfd 600v—29c.

SPEAKERS—Thcse M speakers are the finest that are
available. All have hewvy overslze Alnlco V magnets.
3ip” i| 15 or $6.60

AUTO- TnANSFORNER—SteDs wp 110v, or stePs
down 220v to 110v—$2.

FIL. TRANSF.: Odv 3 Amb .—$1.35; Uni\'u‘lnl
Output  Trans. utt—89¢; 18 \\ltt—Sl 30
Watt—$1.69. UDIO TRANS FORMER: Plue to
8. Grid. 3:1—79; 8. I’late to I’.T. Grldl—79e:
lieavy Duly AR or B, I’ :

FORMER for T-17 ‘hure microphone, similar to
UTC ouncer

pe—s 00. Stancor SB or DB mike to
line or gri

1.9
O\VER TRANSFORHEH&—B’QU’-meH type. 110V,
80 cy. Centertapped HV winding. Specity either 2.5
or 8.3V ﬂllment when ordering.
For 4-5 tube set+—650Y, 40MA, 5V & 2.5 or

fA7 . 50000008 002 00000ERARARE CHONCI0NABRO0E $1.49
Forav-c tube setse—650V, 45MA, 5V & 2.5 .
..................................... .75
For 35v'1 tube sets—675V, 50MA, 57 & 2.5 or o
...................................... 0
For 7-8 tube sets—700V, TOMA, 5V & 6.3 or
two 2.5V, . ... i iers e reieeesas 35
Foé T~ 8) tube sets—700V, 70MA, 5V & 6.3 (25 3
FCle) e et iiiiaiaae .60
For 8-9 tube u't!—TWV. 90MA, 5V-3A, 2.5V-

8.54, 25-10BA. ... .0 .. iiieiieenras 2.35
For 8-11 tube uu—mov 5V & 8.3V-4A ... 1.
For 9-15 tube sets—600V, 150MA. 5V & 6. J¥. 2 95

1000 CYCLE AUDIO FILTERS
Navy 'D52010-1 low pass audio fitters as mentioned in
the “I’eaked Audio’ articie in Juns CQ, and designated
by the above number, are the exact electrical and
physical equivalent of commercial audlo filter units
selling for $35.00 wholesgle. They sre Infinitely better
than the surplus "Radio Range Pllters” being sold for
reducing QRM, and at 2 KC off resonance for example,
2 £ section filter using PN52010-1 is clplble of twice
the selectivily available thru the use of the Q5-er (the
BC453 section of the 274N which hu provided the
amateur's previous highest standard interfersnce
elimination). EXTRA BPECIAL—NAVY PD52010-1
with disgram $5. 00

One hundred resIBtors. . ......c.oenesnnescrnsres $1.9

Ten melal & Bakelite Knobs. , (no wooden knobs) . 39:
$ix varlable condensers. including buiterfiy types. '$1.49
Ten R.F. Chokes, including high frequency types, 35¢
Four volume controls without switches........... 95¢
Seven LF. TransfOMmers.............«¢e0..4 ..$1.98
Five oscillator cofls..............c000. 69¢

The above 7 assorunents listed, can be purchased to-
#ether as one lot at & super-specisl total price of only
$6.95. All merchandise Ruaranteed to be as sdvertised.

TUBES—ALL lmel in st.ock—mximum discounts
when ordered ois of ten more.

WORLD RENOWNED—NO pus tenth edition of the

RADIO HANDHBOOK in cloth binding and hard cover

-t the sensational reducea price, vor 3 limited time

1.4

Bool on DRY DISC RECTIFIERS by H. B. Conant,
nltlonlll)' recognized authority on the subject.
Theoty and practical applications..... Cpobnacno $ .25

$1095 /G BARGAINS
SENSATIONAL, FASCINATING, MYSTERIOUS -
SELSYNS. Brand new Belsyns mldp by G, E. Com-
Pany. Two or more connscted together uork perfectly
on 110V AC. Any rotation of e
the shaft of one Salsyn and ail
others connected to it will ro-
1ate exactly g5 meny degrees in
the ssme direction. following
unerringly as if the units were connected GDEeUmr by
shalting instead of wire. This is true whether you twist
the shaft of the master unit a fraction of a revolution
or many revolutions. Useful for indicating direction of
weather vanes. rotating directional antennas, or cone
troiling innumerable operations from a distance, Com-
plete with diagrum snd instructions, FPer Matched
Pair $4.95.
2. ALUMINUM GEAR BOX 18x8x7 that contains two
powetTul electric motors and two matched Zear trains,
G2 gears in all varying in size from % t0 4 inches in
diameter. This unit is readily converted to rotate a
beam sntenna or any other similar use.......... $5.00
3. HOME WORKSHOP AT BARGAIN PRICE. Ac-
curste and preclse 2 lpeed xulnnmd hobby Iathe, the
essential machine for the home works! Sturdy enough
for light Droduction work or factory standby service.
Supplied with 58% of belting for connecting to any
available électric motor or power take-off. Also Included
in this unbelievable offer are Such accessories as a %%
drill chuck with specially hardened tool steel jaws, a 4%
electric furnace high speed grinding wheel, a cotton
buffiing wheel with & large supply of buffing compound,
and a 4% steel wire scratch brush. Your cost $8.00.
Sole export sgent. Distributor inquiries invited.

BUFFALO RADIO SUPPLY

219-221 Genesee Street Dept. RE
Buffalo 3, New York

Please send 1949 Bargain Catalog

NAME..veeererraanrererrrrrrrasns 0000000000

RADIO-ELECTRONICS for
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RADIOMEN'S HEADQ

GENERAL ELECTRIC 150 WATT TRANSMITTER

Cost the Government $1800.00 ® Cost to You—BRAND NEW—$100.00

This is the famous transmitter used in U.S, Army bombers and ground stations, during the war, Is deslgn and construction

proved in service, under all kinds of conditions, all over the world. The entire frequency range Is eovered by

means of plux tuning unlts which are Included. Each tuning has its own gscillator and power amplifier colls and condensers.
and antenna tuning eircults—ail desigiied to oRerale sl top efficiency within 1ts particular frequcney range. Transmitier =

and accessories are finished in black crackle. and the milllammeter, voltmeter, and RF ammeter are moutited on Lhe front

JIENC 12,500 KC. {Will operate on 10 and

have been

panel, Here are the specificatlons: FREQUL RANGE: 200 to 500 KC and 1500 1o
20 meter band with slight-medification for w l h_diagrams are fumished.) OSCILLATOR

pling circult which matches practically any lengih antenna, MODULA'

all tubes, dynamotor power supply, 8even tuning units, antenna tuning unit and essentisl Piugs.

Self-excited, thermo compensated,
nd band calibrated. POWER AMPLIFIER: Neuirallzed elass “'C” stage, using 211 tube and equipped with antenna
coup . ATOR: Class *"B''—uses two 211 tubes. POWER

SUP'PLY: Bupplied comPlete with dynamotor which furmishes 1000V at 350 MA. from either 12 or 24 volts. Complete in-

struction are furnished to operate set from 110V AU, SIZE: 2134x23x9%”". Total shipping wgr. 300 lbs., complete with

HEAT GUN

Stresmlined pistol £rip heat gun in vivid red housing. that
delivers ‘a2 powerful 20 Cubi¢c FL. per minute blast of hot
air at 160 Fahrenheil, Ordinary blowers have small fan
motors, but this hus a lifetime-lubricated AC-DC motor of
the rugged vacuum cleaner typPe, that produces s hurricane
of either hot or cold air. Porfect for blowing out dirt or
dust from radio chasals, drying out lgnitlon $ystems, warm-
ing up carburetors. quick-drying paint. thawing out radla-
tors or water piDes. ete. Waming:—Keep this away from
Your wife, or she will be using il to dry her hair because
It wili do it In half the time of the ordinary hair dryer.
to say nothing of her using it to dry stockings or clothing, or

defrost the refrigerator instantly. Only $12.04. saushctlon
gusranteed or money refunded If returned prebald within 5 dayes,

GCENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTFER-RECEIVER

TERRIFIC POWER—(20 walts) on any two instantly sclected, enlly :pre-adlu-ud frequéncies from 435 to
800 Mc. Transmitler uscs 5 tubes lncludlml Weswern Eleciric 318 final. ver uses 10 tubes In-
cluding 055'8, a8 first detector and oscillalor, and 3—7TH7's un 1P'n wm\ o nluu lunod 40 Me. l:lv‘ u-lnl-
0 7, TEG's and TF7°'a. In addilion unit ¢ relays to operate any
uipment when actuated by a received signal from a imuur set elsewhore. Orlxlnnlly denurned
experimenter to connect this

- Radio Telephone Band where no license is hecessary. Instructions and

e RT-1248 transmilter on either code or volce in AM orr FM transmission
or reception, for use n a mnbile public addresk syste on 80 to 110 Mc, as an FM broadeaxt receiver,
as a Facsimile transmitter or reml ver, A% an Amnuur elevinion transmitter of receiver for remote con-
trol relay hookups, for Gei PPl IL selln for only $29.98 or (wo for $83.90,
If desired for marlne or mol u.e use the dyn-momr which will work on cither 12 or 24V DC and supply
all power for the set 1s oniy $15.00 additional,

COMPRESSED AIR INSTANTLY, Anywhere!!

Portable Alr ressor and storage tank, Rumedly bullt of best materialg uelng
lll‘etlme luhrlc-tetr ball-bearing on connecting ri and oil imDrexnated main 'bEJHn
on shaft. Unusual des) forever eliminates \nlvu trouble, the most common fault
in nlr compressors. PATENTED unique air intake sysiem |m-rea.u-l efficlency tre-
mendously over other compressors so t greater
m_ larger compressors powered by heavier molors. Wil llver ngproxlmllelr
3500 cu. Inches of alr per minute at maintajned pressure or 8.,
inflate a 90 Ib. truck tire in_less than ohe minute. Comes complete with 100 Ib.
Fauge, although finger-tip adjustment allows sctting of ou(mt pressure  at  Any
vllue which will automatically be maintained. Worke from any 14 H.P. motor.
seful for spra evlmi paints or llcquen. disinfectants, h\w(‘llcldem mnalllng or
bru ng with naturs ru. lnﬂ.nung um ce $14.50 postage prepald lnywhere
in the U.S. Efficient, ete adjustab) h.- nyphon 1¥pe  spray gun compitte with
t. of 100 Ib. u.-n oue n\'al uhle mr onfy $7.7% with pint container, also
nrepaid, 259 required on all €.0.D. o

ionary service §

TERRIFIC VALUE—
PORTABLE ELECTRIC DRILL

Only $20.95 equipped with 4" Jacobs Gesred Chuck and Kejy.

Not an intermittent duty drill, but a full size rugged tool.

Most convenient type switell, natural grip handle. and balance like a six-shooter.
Precision cut gears—turbine type cooling blower—extra long brushes.

No stalling under hesviest pressure because of powerful 110 Volt AC-DC motor and
multiple ball thrust hearing.

Other bearings self-aligning lifetime-tubricating Chrysler Oiflite type.

Made for toukhest year-in and veur-out =ervice In Plant or on construetion jobs.
Amazing perpetual factory guarantee assures ¥ou of a lifetime of trouble-free use,
25% deposit on C.0.D.’s. Full refund if returned prepald within five days.

Our PE-109 32-Volt Direct Current Power Plant

This power plant consiets of & gasoline engine that is direct coupled to a 2000-
vu!.t. 32 volt DC generator. fThis unit is ideal for use in jocations that are not

ced by commercisl power or to run many of the surplus items that require
"4 32 Volt DC for operation. The Drice of this power plant tested and in good
condition is $79.95 F.0.B. Buffalo, or we can subply In strictly *'as is’" con-
ditlon for $58.95 F.0.B. New York City. These lalter are exactiy as received, in
heary steel-strupped £ov't cases, and Wwe are unable 1o determine if the in-
dividual uniis are new or used or what the conditlon is If used. whiie the $79.95
units are some of the same that have heen hroukht to Buffalo for testing and
repair If necessary. We do not recotnmend gambling on the ‘‘as is™ conditlon except for quantity

Sensational Value in
AC-DC Pocket Tester

This analyzer, featuring a umitlvo e
repulsion tyPe meter housed In =
bakelite case. represonts the cu]mlnn-
tion of 15 years achievement In the
instrument field by a large company
specializing In olectronic test equlp-
ment.
Specifications of the AC-DC Model
Volt-Ohm- Milllammeter:

C Volts—0.25. 50, 125, 250

DC Volis—0-24. 50, 125, 2350

Milljamperes AC—0 to 50

IXC Milliamperes—0 to 50

Ohms Full Scale—100.000

Ohms Center Scale—2400

Capacity—.05 o0 15 Mtd.

Total Pprice. frﬂnid anywhere 1n the U.8.—$7.
Slmllar DC Meter, lacking the AC operated nnges of above, $5.50
prepald.

RT—1655—11 tube crvstal controlled superheterodyne receiver that
cover the FM haud. The ultra modern circiit uses the latest types
of tubes Including 7 miniature 6AJS5's. Beautiful chassis and alu-
minum cabinet. Tubes and schematic supplied—$(4.95

World renowned 700 page tenth edition of the Radlo Handhook in
cloth binding and hard cover at the sensationul reduced price, for a
limited tlmo only. $1,49

RTIT1] Brand New 12 Tube, 110 Volt Receiver-Indicator- Oscillo-
scope complete with all tubes and. power subply. 1Tas telezcoping
hoocl over scope tube. which Is 1 with a hable callhrated
scteen. 1las centering and amnluude controls lnd two video lnputs.
A natural for LeleviBlon. . e ..u..iiaenieisiariniiecnonn. .. $39.95

Latest typa PM Speaker In 8 fully-encloted black crackle finished
metal rablnet. This speaker and case match connnunleation recelvers,
and in_addition make perfect intercom remole stations. Our Drice.
$4.50. Including outPut Lransformer..........e.cocc0neen. ... .$4.85

Stupendous Value in 3 Section PERMEABILITY TUNER

The heart of one of this year's hottest radlos. 'l‘he cntire variable
tunink section of a deluxe car radio. Truly half of a radjo, Shiclded
. sections itz wlre wound. AN 3 tuned clrculu ndjuz le at both
low’ and hll!h e‘l’\ M d|al. Amazing tiny (4xJx: L‘/g) Commu:l
enough to be d up any 2 superh
TRF. Wikl suhnliluln for entire oru‘lnll f\lnyn l stem !I’Iel\ldll‘\l
vnruble condenser or if desired the orlxlnll !unlm: condenner can be
ccted to these colls, and the coils set prope.
inn\rumenul required). and the set luned ]usr. As before, nlmourrh
qr eater sensitivity and selectivity will result. Can be uscd as a
multiP section wavetrap that will ¢ut out undesirable lnlerferen&
as with a knifo, or if only a little bit better than average results wilh
a nluir-!.unnd wavetral re necessary, the unit ean be aplit up in a
couple of minutes in i} used o
These colls, supercompact and
any broadeast band RF, onc|lhlor. or 1st detector coll with im-
novement in sreaults in any  set.
you'll order a_dozen just fof xeneral Tepair or ropllcement work.
Cost the manufacturer “several dollars. Your cost $1.49.
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SELENIUM RECTIFIERS
(May be uscd at any voltage lower than rating)
*31,2 ampere.,,..,30 volt.,,,,....5 B0
{above can be plrallelled for battery charzing)

METER WECT!'FIER—Full wave, may used_for replacement, or
construction of all tybes of test equlpm:nb—ll 28, Half Wa .Dc.

We can also supply & converter that will supply 110V AC from the above unit or from any 32V DC source for $lz.95.

SCR-274N COMMAND SET

The greatest radio equipment value in
history

A mountain of valiable equipment that includes 8
receivers covering 190 to 5560 KC; 3 to 6 MC; and 6
to 9.1 MC. These receivers use plug-in coils, and
consequently can be changed to any frequencies de-
sired without conversion. Also included are two Tun-
ing Control Boxes; 1 Antenna Coubling Box: four
28 V. Dynamotors (easily converted to 110 V. opera-
-tion) ; two 40-Watt Transmitters including crystals,
and Preamplifier and Modulator, 29 tubes supplied in
all. Only a limited quantity available, so get your
order in fast. Removed from unused aircraft and in
guaranteed electrical condition. A super value at

34.95, including crank type tuning knobs for re-
ceivers. Without these knobs the receivers can't be
tuned, and are only useful for parts. Don’t buy
without knobs!

SUPPLY,

JANUARY,

1949
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CERAMIC INSULATED VARIABLE AIR CONDENSERS
380 mmid, 8 gang-$1.95; 49;,3 pano_s1.29

m 5—. 1y : 3,00

1% mmf 35— O—1 for 23.00

2% mmf 35— >—100 for $23.00

3% mmf 4 100 for $28.00

50 mmf D100 for $30.00

78 mmf .30—1 o 1 for 38.00

100 mmf 1 100 for 39.00

140 mmf 1 5~3100 for $84.,00

160 mmf $1.00—1 104 $70.00

2 Gang 140 mm{ $1.80-1 D100 for $100.00

Butterfly condcnsers, rotor has two ball be-rlnxi and » 34” shaft.
1S mmf. per section $.50—10 for $4.50—100 for $40.00
30 mmi. per gection $.60—10 for $5.50-100 for $50.00
S0 mmf. per gection $.70-10 for $8.50—100 for $80.00
Manufacturers and dlstributors write for prices on larger quantities.
WE HAVE OVER 250,000 VARIABLE CONDENSERS IN STOCE.

MICROPHONES Suncr S
sha CRY et

al—Highest quality all chrome lbullet
L iR BT tophight

nationally %nown brand-.

Puiler DYNAMIC MIKE—$7. 98, WE Jrm80c, HANDY MIKE with
switch on handie—80c, LAPE mls—(Speciiy whether cacbon or
magnetic)—-9$3c.

Scoop-Brand new AEROVOX CONDENSERS—40, 20, 20 Mrd. at 150,
150, ’Rnd 23 W.v. Fully guaraptced. Ten for $4.40.
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" AUTO ANTENNA
LEAD-IN
Federal Telsphone and Radio

Corp., Eost Newark, NJ.
A principal difficulty with outomo-
bile antenno lead-in wire has been the
high capacitonce, due to the shiclding,

The new K-109 coble reduces copaci-
tance to 8 puf per foot by surrounding
the center conductor with air. This con:
ductor is supported in o tube of poly-
ethylene by being crimped into a
saw-tooth form and pressing the points
of the sow-tooth ogoinst the inside of
the tubing. The shield ond outside in-
su::hon surround  the polyethylene
tube.

RADIO TIMER

International Register Co.,
Chicago, .

The RC-1021 timer is an electric clock’
which operates’ a switch. One opera-
tion ot a setting it possible; if the
radio is on, the clock will turn it offi;
and if it is off, the clock will turn it on.

LIGHT A. C.
GENERATOR
D. W. Onon & Sons, Inc.,
Minneapolis 5, Minn,
Series AAE gasoline-driven pawer
plants furnish 350 watts a.c. ond weigh
only 77 pounds. They are small enough
ta fit into the trunk compartment of
on automobile., ’

Suvitable for use with outdeoor PA
systems, the generators are powered by
4-cycle, aircooled, ¢ast-iron engines.
All' models (including those made
especially for bottery charging) have
electric  push-button starting. One
madel may be hooked to any auto
battery for starting; while it is fun.
ning, a speciol é-volt winding re-
charges the battery,

HIGH-FIDELITY
TRANSFORMERS

Stondard Transformer Corp.,
Chicago, .

The new Stancor HF ond WF series

high-fidelity oudio tronsformers in-
clude o complete range of units for
amplifiers, speakers, microphones, and
pickups.

Speciol coil and core construction
results in the reduction of hum pickup
ond leakoge reactance as well os of
harmonic and intermodulation distor-
tion.

The HF series, except for the HF-65
output transformer, has a frequency
response of 4-1 db from 20-20,000 cycles,
The HF-65 hos o response of 41 db
from 30-20,000 cycles. The WF series,
except for the WF-21, has a frequency
characteristic of ;i—_Z db from 30-20-,000
cycles. The WF-21 input transformer has
a response of 42 db from 50.10,000
cycles.

B =0 ki
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Both series ore potted in gray
enamelled cost coses with four topped
holes on both top ond bottom far flush
mounting, Stud-type terminals ore pro-
vided on a phenolic panel.

TV ANTENNA
Tricraft Products Co.,
Chicago, Il
The mode! 500 TV-FM antenno covers
both television bands and the FM
band. The mounting brocket iz de-
signed to permit plocement outside
o window or in other places when a
roof instollotion is not possible. It is

made for sets with o 300-chm input and
will moteh the line correctly.

TV ANTENNAS
Network Manufacturing Corp.,
Bayonne, N.J.

A new line of television receiving
ontennas feotures elements made of
J.inch-diometer aluminum tubing. Top
item is o three.element stacked arroy.
QOthers range from simple dipoles vp.
Units for both vpper and lower bands
ore available, In oll, the large di-
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ameter of elements gfves good band
width, and mechanical
problems are at ¢ minimum.

The type LF-3E-D 3-element, double-
stacked beom pictured is especialiy in-
tended for use with receivers in fringe
areas, The goin of the array is approxi-
mately 205 db. It covers chonnels 2
through 6,

New Devices

instoliation

TUBE SOCKETS

Yates Engineering Services,
Cranford, N. J.

A combination tube socket and
mounhn? strip is made o! steatite or
plastic. The socket is supplied mounted
to the terminal board.

Resistors and capacitors associated
with the stage can be soldered to the
socket and “strip before the unit is
mounted in the chassis.

. Breakdown of mass production inte
simple subassembly operations is made
possible, and—especially in military
equipment — rapid servicing can be
done merely by removing the entire
stage and replacing it with a new one.

SMALL STORAGE
DRAWERS

Cincinnati VYentiloting Co., Ine,
Covington, Ky.

Every hom, serviceman, experis
menter, and constructor eorly in his
coreer runs into the problem of storing
resistors, copacitors, screws and nuts,
ond a thousand other small parts. The
new interlocking small ports drowers
ore mode of steel. Each drawer and its
housing is 2% x 2% x 5 inches. The
housings are tongued ond slotted so
that they can be put together o form
a rigid ond duroble cobinet of
drowers of any size or shope. Starting
with just o few, the buyer can abtain

m——

more drowers in any quantities ot any
time and odd them to the old ones
ta form a lorger cabinet. Each drawer
has a smoll handle and @ holder for
an identification card.

SMALL SOLDERING
IRON
Tronsvision, Inc.,
New Rochelle, N.Y.

The Soldetron weighs only 3 ounces
ond hos interchongeable heads. Push-
button-controlled, it heots uwp in 20
seconds from a cold start. 1t is oper-
oted from o 117-volt o.c. line through
a transformer, or from o é-valt bottery,

RADIO KITS

Eagle Electronics, Inc.

levington. N. Y,
Pict-O-Graph kits include all the nec-
essary parts for making any of several
different receivers, amplifiers, and
phono oscillators. Each kit is accom-
panied by a pictorial wiring dia-
grom.

The manufacturer claims that no
knowledge of radio is needed to con-
struct the kits,

Receiver kits offered range from a
i-tube a.c.-d.c. set to a S-fube super-
heterodyne, Also available are 3- and 4-
tube amplifiers, as well as a crystal
receiver, a code-practice oscillator,
aond a vacuum-tube voltmeter.

RADIO-INTERCOM
Setchell Carlson, Ine.,

Saint Peul, Minn.

The Radia Dor-A-fone, Model 458RD,
1s a combination radio receiver and
2-station intercom. The receiver con-
tains four tubes and a selenium recti-
fier, a loop antenna, and a 5-inch
speaker, Quick-heoting tubes ore used
in the device.

Four push-buttons atop the maester
unit serve as switching controls. The

- first turns the set off, the second feeds

radio programs to the master speaker,
the third feeds programs to both mas-
ter and substation, and the faurth is
used as a conventionsal talk-listen in-
tercom switch. .

The master is 7 inches wde, 7 inches
deep, and &'% inches high. The sub-
statron measures 53 x 43 x 5 inches,
A special weatherproofed substation is
avoilable for outdoor use when that is
desired.

VIDEO BRIGHTNESS
TESTER

Photovolt Corporation,
New York, N.Y,

Model 205 video brightness tester
measures the brightness of cathode-
ray viewing tubes, It is designed for
loborotary tests, production cantrol,
instollotion, and servicing, A phatacell
held agoainst the foce of the tube is
connected ta a meter by a short cable.
The meter is calibrated in foot-lam-
berts up to 100, covering the highest
brightess values found. The photocell
has o filter s0 that brightness valves
ore furnished in terms of visual per:
ception.

HIGH-VOLTAGE TESTER
Richard Mattison Company
New York, N.Y,

A test probe designed for television
servicing, the Hi-Volter contains o mul-
tiplier resistor, When used with any
vitv.m. having an input resistonce
of 10 megohms, it will multiply the

SRR e

normal ronge of the meter by 0. It
moy also be used with @ microam-
meter by calibrating the mater scole
directly in kilo-volis,

The probe is insuloted for 25,000 volts
and hos a safety grip. The metal prod
s cadmivm-plated.

SOUND-EFFECTS KIT
8 Winslow-Wright,
North Hollywood, Calif,

intended for home recordists, the
Recordo-Script Producer's Kit includes
ten sound effects, such os bird colls,
whistles, sleigh bells; etc.: three scripts;
and a booklet on sound etects and how
they ore created.

RADIO-ELECTRONICS for
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TWO-SIDE RECORD
PLAYER

Markel Electric Products, Inc.,
Buffalo, N.Y.

Both sides of each disc ore played
by the Markel Dua Playmaster, The
pickup has a cartridge with two stylj,
one below and one on top. After ploy-

ing the bottom record, the pickup
moves up ond plays the underside of
the next one. Three rubber-tired wheels
spin the top record and then, moving
aside, ease it down to the turntable.

ANTENNA CHIMNEY
MOUNT

JFD Manufacturing Co.,
Brocklyn, N.Y.

The adjustcble chimney antenna
mount consists of an angle bracket
which rests against a corner of the
chimney and a melo‘l strap  which
passes around the chimney. Two of
these mounts may be placed any dis-
tance apart 1o support any mast from
iy inch ta I inch in diameter,

DISC HOLE REPAIRER
Dunwe! Sales Corp.,
Chicogo, 1.

Frequently-ployed records often de-
velop an enlarged or chipped center
hole, wsually due to small maladjust-
ments of the changer, The result is
erratic_changing and wavering pitch,

The Dunwel record repair kit consists
of a twa-part tool and a set of eye-
lets, The threaded end of ane of the
taol sections is passed through the rec-

ord hole and tightened into the other
section. This enlarges the hole and
makes it perfectly round. Then @ Poir
of eyelets is placed in the hole and the
other ends of the tool sections are
used as before. This tightens the eye-
lets and leaves the record with a metal
center hole.

MULTITESTER
Bradshaw Instruments Co.,

Brooklyn, N. Y.

Model 30 Multitester has a single
rotary selector switch which controls all
ranges. Meter sensitivity on the volt-
age ranges is 1,000 ochms per volt, and
maximums are [,250 volts a.c. and 1,000
volts d.c, Two c‘.c. milliampere ronges
are provided, 0-} and 0-100. Resistance
may be measured in three ranges, with
@ moximum of | megochm, A decibel
scale reoding from —I0 to +-57 db is
provided. Zero db equals & mw in
500 ohms.

JANUARY, 1949

New._Devices

~

COMBINATION TESTER

Radio City Products Co. Inc.,
New York, N. Y,

The Model 8573 Servishop is a tube
tester, FM, AM and a.f, signal gen-
erator, and a S0-range muitimeter. It
consists of the Model 805B combination
tube and set tester combined with the
Model 730 signal generator,

The tube tester is calibrated for over
800 types of tubes including those with
acorn and sub-miniature type bases.

Readagble scale on the chmmeter is
from 0.05 chm to 25 megohms in 5
ranges, Other ranges are: -2.5-10-50-
250-1000-5000 wveolts d.c.; 0-10-50-250-
000-5000 wveolts a.c.; 0-.5-2.5-10-50-250.
1000 ma d.c.; 0-10 emps. d.c.: —8 to

15, 15 ta 29, 29 to 49, 32 fo 55 db;
and output ranges corresponding ta
a.c. valiage ranges.

The unit's natural oak cabinet is &4 | |
x 12% x 5% inches ond its panel is
hammertone gray. Weight 18 pounds.

PHONO AMPLIFIER
Langevin Mfg. Corp.
New York, N. Y.

The Type 127-A amplifier is designed ‘
ta operate with a radio tuner and a
phonograph using LP  microgroove,
crystal, or variable-reluctance car-
tridges. It defivers 4 watts output with
less than 5% total harmonic distortion
over the range of 50 ta 15,000 cycles.
Separate bass, treble and valume con-
trols are provided.

The unit is in a hammertone gray
metal cabinet, small enough to fit inte
a bookcase or radio cabinet.

REMOTE CONTROL
CONSOLE
General Electric Co.,

Syracuse, N, Y,

The Type EC-8-A remote control unit,
designed to FCC specifications, per.
mits remote aperation of receivers ang
transmitters in land-mobile radio com-:
munications systems.

The wnit is used fo turn on plate
power to the transmitter and mute a
particvlor combination of stotion re-
ceivers. Vaice signols are fed to the
tronsmitter through o preamplifier with
automatic level control. The line am.
plifier has two separately controfled
inputs, one for stotion receiver moni-
toring and. the other for monitoring
auxiltary receivers.

The unit is 10 inches high, 14 inches
deep and may be rack mounted.

more signal strength for gregter

L MPHENO:3
STACKED ARRAY

.

~
/MODEI. NO. 114-301 iz a conversion A
kit for use in building Amphenol’s
No, 114-005 Antenna into a STACKED
ARRAY —maunting casting and phas-
ing stub included. (Mouats an 114~
mast—not included.) $20.45
MODEL NO. 114-302 complete two ¢—]
bay stacked array (mounts on 114"
mast—not included) including 75 ft,
\ of Amphenol twin-lead. $41.30

- e

Stacked Array multiplies the universally acknowl.
edged features of the Amphenol All-Channel TV
Antenna {(No. 114-008). Stack to provide reception
at greater distances—Stack for picture brilliance and
clarity—Stack for controlled TV reception. Provide
the TV Receiver with the Best Antenna to Produce
the Best Picture. Amphenol's Stacked Array is your
assurance of top TV picture quality.

",r;i‘ri‘m'ﬁ( ¥ ‘m..
Performance Charts Available

It you are not now receiving the monthly
AMPHENOL ENGINEERING NEWS — you
will want 10 request the September issue
which included pattern and gain charts
for the Stacked Array. We will be glad to
mail it and to place your name on our list

ll to receive future issues—write Dept. 13D.

(&

AMERICAN PHENOLIC CORPORATION
1830 SOUTH 54TH AVENUE CHICAGO 50 ILLINOIS
COAKIAL CABLES ANO CONNECTORS - INDUSTRIAL CONNECTORS. FITTINGS AND
CONDUFY - ANYENNAS - RAOID COMPONENTS - PLASTIC FOR ELECTRONICS
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Introducing 1949

TIME
DELAY

RELAY

Postpard

24 volt, 200 ohms Resistonce, opproxi-
.mately 1/50 of 1 second delay. Brand
new type B.9 manufoctured by Gour-
dian Electric. Part No, 34464, Price,
only 99¢ post puid.

By Bendix

A1

Postpard

Model 3616, mokes an encellent
set up for on intercom. set. Contalns 3
multiple type woter switches, one panel
typc tuse, one volume control, anc mos-
ter 2 pole double throw switch, one lock
type sending ond receiving telephone
key, one local remote tronsmitter con-
trol, one single pole swit¢h, one 24-volt
Leach Reloy with 2 contacts.

Used primarily an aircraft & Marine ADF
Systems, Loop LP-21-A contains an clee-
tric motor and selsyn. These loops have
heen removed from salvage aircraft, but
arc guaranteed 10 be in excellent working

<ondition,
Shipped Fxpress Collect

PE-75-C
DYNAMOTOR

PE-73.C Dynamotor.
lnput 28 volts ot 19
amps at 5000 RPM,
output 1000 volts ot
.55 amps. Used but
good.

(shipped express ¢ol-
lect)

500/t

COMMAND SET
ACCESSORIES

RACKS

Double Transmitter rock. Brond ncw
in original carton. No. FT.-226 only
99¢ postpaid.

Triple receiver rack. MNo. FT-220-A.
Brond new in originol cortons, only
$1.59 postpaid.

95
Antenna Relaq$ (A

Antenna Reloy Unit BC-442A or RE-
2/ARC-5. QOriginally used on Command
Set (SCR-274). Conteins on ontenno
change-over reloy, a 19Yz milivolt me-
ter, with on external ¥4 oamp. thermo:
couple. The meter scale reads R.F.
current gn lineor scale colibroted O to
10. A truly scnsational buy ot
only $1.95

BC6/6
Control
Box

Originolly used with the command set
betwcen Medulator BC4S6A and Con-
trol Box BCAS1A. Contains 3, 24 volt
relays and other parts an excellent buy

at only 31_39 postpaid.

Triple remotc conteol box for Com-
mand Receivers (SCR 274 N Serics)
Equipped with 3 tuning diols, 3 volume
controls, ond 6 selector switches. Used,
but in excclicnt condition, o steol ot
only $1.50 ea. (Add 25¢ to cover pas.
taqc and hondling.!

1 Kighls.

Jack Box

BC.1366 or 366 Jaock Box. Contoins
Mie. Jock, volume control, 5 position 2
gang rotary switch, 11 contoct boyonet
plug ond rcceptacle. All nicely os-
sembled in o neatly finished metal box
33/16"W x 43/8"H x 23/16"D.
Lors of uses in the Hom shack, lab., or
on mobilc installations. A sensational
buy at only 79 coch, postpoid, or 10

for $6,95 postpaid.

Brand new, compact, spillproot built.
in hydrometer, qroup several together
to get higher voltages. Fully quaran-
teed. Shipped dry, odd 35¢ to cover
postoqe and hondling.

Brond new 3.0.3, DC voltmetsr
2 round case. Mcter hos 450 ohms
resistonce ' 150 ohms per valtr, (Add

15¢ each to tover postage ond hand-
ling.

Brond new Bowers D.C. Volt meter
Oto 9 volts in 27 case with 2 3/47
Flange .. each .9%9¢

Brand new Bawers D.C. Anmcter
0 te 100 omp scoles (600 ma.
movement with 100 amp shuat!
some cose as volt meter each .9%¢

Add 20¢ each to cover pastage
and handling

Stainless Steel
Recording Wire

95

Postplld

006 Stainless Steel recording wire. New on o-
riginal spools as used by Army and Navy re:
corders. Each spoal contains at least V4 mile of
wire. Can be used on standard wire rccorders.

6532 EAST McNICHOLS ROAD DETROIT 12, MI
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The \ Take Advantage of These Bargains
Vi 525 Feet 2_9_5

Brand New
Telephone Wire

3 conductor braided insuloted copper
ond steel telephone wire. It is of copper
for conductivity and steel for strength.
Waorth ot least 3¢ per foot, vet due to
an exceptional buy we can now offer
it ot less thon lc per foot.

{Shipped express charqes callect)

3 CP 1 1ind. Screent 95
30P1-A (1nd. Screen: 95
IFPT-A ... ... ...1.3§
IHPT . . .... 145

tadd 25¢ eoch to cover
postage and handling!

SEPT ... 1.75
h 3 <1 20 I 1.95
SBP .. 245
S HP 1 ... 248

ladd 35¢ ecoch to cover
pestage ond handling?

lodd 40c each ro cover
postage ond handling}

9GP T . ..... 3.50
1Shipped express, charges
collect,

TUNING CONDENSERS

Brond New in cartons. 4 Gang-13-226

MMF/Sec. 99¢ (Postpaid} |300 FT
2 Gang os pictured (Postpaid) 69¢ I

HeavyDuty
w/zzéagwlu

: a0

Alt New, All Postpaid e

80'2 l New 4 conductar 16 qz"qt

ideal for o beam rotor, plenty of power. Ori- 1 626 .3 ::::;' u‘:;:':‘:’ U‘:lbll:d s'::::
ginally designed far 24 volt DC operation, but G.O'""‘mt"' os Ficld Telephane
easily converted, |10 volts AC. Complete 70 5 "A 1.1 Cable. 1300 teer on stcel reel
instructions included. Excellient for other F O.l.. Dur worshouse Shippui
uses too, Brand new, surplus, guoronteed. 11 .69 miater tretahtlorlenpresshin 5ina

{Add 40c each to tover postoge ond handling) chargqes collect,

All merchandise subject to prior

' sale, minimum order $1.00, No

IMPo RT“NT' C.0.D. orders accepted. Michi-
gan residents must add 3%, State
soles tax.

JANUARY, 1949
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Radio - Television - Electronic

TELEVISION-CATHODE RAY HIGH

VOLTAGE
2000 volt D.C. Power Supply.

For an unbelievably low price, we can supply
a completely filtered television or cathode ray
2000 volt D.C. power supply. Why bother with
bulky and dangerous 6¢ cycle supplies or ex-
pensive R.F. power supplies when you can
purchase a complete 2000 volt D.C. unit (not
a kit), ready to plug into the 110 volt AC.
power line, The ridiculously low price has been
made possible by a fortunate purchase of high
qusality components. These units are brand
new, completely tested and guaranteed.

Price $7.95
4000-6000 VOLT TELEVISION SUPPLY

Similar to the unit above, but has a much
higher D.C. output voltage suitable for use
;}:hc éhe new 77 and 10" television ;ube-

RADIO NOISE FILTERS

Eliminates extremely noisy radio reception due to
power line disturbances caused by lights, refrigerators.
washing machines, vacuum e‘=unm. elevators, cil
burners, diathermy machines, e

Filters out man-made nois