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BUILD 16 RADIO

CIRCUITS AT HOME

only
with the New Deiuxe
PROGRESSIVE RADIO "EDU-KIT"

$2295

Now lIncludes * No Knowledge of Radlo Necessary
* TRANSMITTER » No Additional Parts or Tools Needed
* SIGNAL TRACER » Excellent Background for TV
* SIGNAL INJECTOR » School Inquiries Invited
% CODE OSCILLATOR « AMractively Gift Packed

[ WHAT THE "EDU-KIT" OFFERS YOU |

The *'Edu-Ki oHers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed lo tr Radio & Electronics Technicians, making
use of the most modern mcthods of home training. You will learn radio theory. construce

tion practice and servicing

You will learn how to bulld radlos. using regulap schematics: how o wire and solder in
a professional manner: to scrvice radios. You will work with the standard type of
as well as the latest development of Printed Circult chassis
basic prme-plu of radio. You will construct. study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers. test equipment. You will learn
and actice codo. using the Progressive Code Oscillator. You will learn and practice
trouble-shootin: ing the Proyressive Signal Tracer, Proqreu-ve anna! njector. Progres-
sive Dynamic R.\dno & Electronics Tester & the ng material.

You will receive lraining for the Novice, Technician and Gl-ner.ll Classes of F.C.C. Radio
Amateur Licenses. You will buitd 16 Receiver. Transmitter, Code ator. Signal
Tracer and Signal Injector circuits, and fearn how to operate them. You will receive an
exerllient backgrouind tor Televi ]

Absolutely no previous knowledge of vamo or science it required. The —"Edu-Kit' is the

ecring rxperience. The ''Edu-Kit*' will pro.
<8 and Radio, worth many times the complete
worth more than the price of the entire Kit.

vide you with a basic education
price of $22.95, The Signal Tracer alone

THE KIT FOR EVERYONE :

ages and backgrounds have successfully

You co not necd the slightest background
used the '*Edu-Kit'' in more than 79 coun-

in radio or science. Whether you are inter-

ested in Radio & Electronics because you tries of the world. The ‘"Edu-Kit''
want an interesting hobby, a well payin carefully designed, step by

busi ob with a future. You wilt fin you cannot make a mistake
the worth-while investment. Kit’* allows you to teach yours

t
Many thousands of Individuals of all own rate

PROGRESSIVE TEACHING METHOD _

The Progressive Radio *'Edu-Kit'' is the foremost educational radio kit in the Wcrld'
and is universally accepted as the standard in the d of electronics training. The ''Edu
Kit'* uses the modern educational principle of ‘‘Learn by Doing.** Therelore You construct,

integrated pro-

thorough and lnteresllng background in radio.
‘Edu-Kit You then Iearn the

Then you build a simple radio. With this first
learn theory, practice testing
learn more advanced theory
your own rate, You will

tearn schematics. study theory, practice trouble.shooting—all in a closely
gram designed to Provide ap easily-learned

You begin by examining the various radio parts of the
function, theory and wiring of these parts
| enjoy

listening to regular broadcast stations,
hen you build a more advanced radio,
Gradually, in a progressive manner, and at

and techniques

find yourself constru€ting more advanced multi-tube radio circuits. and doing work like a
professional Radio Technician

Included in the ‘'Edu-Kit'* course are sixteen Receiver, Transmitter, Code Oscillator,
Signal Tracer, and Signal Injector circuits. These are not Unprofessional ‘‘breadboard’’
experiments, but genulne radio circuits. constructed by means of professional wiring
and solde on metal chassis, Plus the new method of radio construction known as

‘Printed Circuity.” These circuits operate on Your regular AC or DC housc current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 diterent radio and
clectronics circuits. each guaranteed to operate. Our Kits contain tubes. tube sockets,
variable, electrolytic and paper diclectric condensers, resistors, tie strips, colls, hardware,

tubing., Punched metal chassis.  Instruction Manuals. ete
in ad n. you receive Printed Circuit materiats, including Printed Circult chassis,
special tube sockets. hardware and instructions. You also receive a useful set of tools

A professional electric soldering iron. and a self-powered Dynamic Radio & Electronics
Tester. The ""Edu-Kit'" also includes Code Instructions and the Progressive Code Oscillator,

addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
witl also receive Iessons for servicing with the Proyressive Signal Tracer and the Progres-

FREE

SET OF TOOLS
SOLDERING IRON
ELECTRONIC TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE » QUIZ-
ZES » TELEVISION BOOK ® RADIO
TROUBLE - SHOOTING BOOK e
MEMBERSHIP IN RADIO-TY CLUB:
CONSULTATION SERVICE e FCC
AMATEUR LICENSE TRAINING o
PRINTED CIRCUITRY

[SERVICING LESSONS |

You will lcarn trouble-shooting
servicing in & progressive manner. You
will practice repairs on  the sets that
you construct. You will learn symptoms
and causes of troubles in home, portable
and car radios. You will learn how to
usc the professional Signal Tracer, the
unique Signal injector and the dynamic
Radio & Elcctronics Tester. While you
are learning in practical
witt be able to do
your friends and neighbors,
fres which will far crceed
the "Edu-Kit."' Our Consultation ServiCe
will help you with any technicat problems
You may have.

and

J. Stataitis, of 23 Poplar Pl., Water-
bury, Conn.. writes: | have repaired
several sets for my friends, and made
money. The '‘Edu-Kit'' pald tor itselt, |

was ready to spend $240 for a Course.
but | found your ad and scnt for your
CHES

ROM OUR MAI

Ben Valerio, 0. 8ox 21, Magna,
Vtah: *“The zdu-l(-u are wondertul, Were
| am sending You the questions and aiso
the answers for them. |
Radio for the last seven yrars
to work with Ra
build Radic Testing !qu-pmmt

ioyed every minute | worked with the
diMerent Wils; the Signal Tracer works
fine Also like to let you %know that |

feel proud of becoming a member of your
Radio-Tv Club.*’

Robert L. Shu#. 1534 Monroe Ave..
Muntington, W. Va.: "Thought | would
drop you a frw lines to say that | re

and was really amazed

2 low price. | have already started re.
pairing radios and phonoyranhs. My
fricnds were really surpPrised to see me
get into the swing of it so quickly. The

five Sianal injector 2 Migh Fidelity ‘Guide and 2 Quiz Book. Veu receive all parts. tools. (SN o a1 ana nda ine
trouble, if there is any to be found.''
|” T T TUNCONDITIONAL MONEY-BACK GUARANTEE" — — | |/ — =

ORDER DIRECT FROM AD ! [ PRINTED CIRCUITRY |

RECEIVE FREE BONUS RESISTOR & CONDENSER KITS WORTH $7
Send *‘Edu- KI(' Postpaid. | entlose full payment of $22.95. At no Increase in price, the "Edu-Kit"
Send ‘*Edu .D. 1 will pay $22.95 plus postage. now Includes Printed Clrcultry. You
Send me FREE additional information describing ' Edu. Kit. bulld a Printed Circult Signal Injector,

Name »

PROGRESSIVE "EDU-KITS" INC.

497 Union Ave., Dept. 502NN, Brooklyn 11, N. Y,

|
I
|
|
Address . -
|
|
|
|
,

a unique servicing
detect many Radlo and TV troubles. This
revolutionary new
construction Is now becoming popular in
commercial radio and TV sets.

Instrument that can

technique of radio

A Printed Circuit is a special Insu-

lated chassis on which has boen depos-
ited a conducting materfal which takes
the place of wiring.
are merely plugRed in and soldered to
terminals.

The various parts
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HOW WOULD YOU LIKE TO BREAK INTO
ENGINEERING STARTING NEXT MONTH?

Your start in Engineering could mean higher
pay, more interesting work, a real chance for
advancement. Here’s how to do it—fast!

A career in Engineering may be- closer than
you think, whatever your age or education or
present job.

You know abeiit the tremendous demand for
engineers and technicians. But do you know
how easy it is to get the training that will
qualify you for this vital work, and how
quickly you can advance?

First Step Wins Job Consideration

The moment you enroll for a course in
Engineering you’re in a position to change
your job. I.C.S. Engineering Courses, for ex-
ample, start you off with Basic Mathematics
and Drafting. Most employers are quick to
accept men who start technical training.

Your Advancement Is Rapid

Your interest, your determination, your will-
ingness to spend free hours improving your:

For Real Job Security—Get an 1. C. S. Diploma!

self all work in your favor. But your mastery
of engineering subjects is what wins you the
biggest boosts.

The I.C. S. method makes it possible for
you to learn while you earn, to qualify your-
self for upgrading step by step—from Drafts-
man to Detail Designer te Engineering
Technician to full-fledged Engineer. It’s a
plan fitted to your needs, with personalized
instruction and guidance, and, if you like,
regular progress reports to your employer.

Mail Coupon for Free Books

If you are seriously interested in a fresh
start in an opportunity-packed field, then mark
and mail the coupon teday.c We'll send you
three free books — (1) the 36-page career guide
“How to Succeed,” (2) Opportunity outlooks
in your field of interest, (3) sample lesson
(Math) demonstrating I. C. S. method.

M »
I.C.S., Scranton 15, Pennh. g Hom Stéy Commell

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 14248M, SCRANTON 15, PENNA.

Withourt cost or obligation, send me “HOW to SUCCEED™ and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

(Partial iist of 257 courses)

O3 AirConditioning

O Architecture

[ Arch. Drawing and
Dasigning

1 [ Buiiding Contractor

O Byiiding Estimator

O Carpentry and Millwork

O Carpenter Foreman

O Heating

O Interior Decoration

O Painting Contractor

O Plumbing

D Reading Arch. Blueprints
ART

O Commercial Art

O Magazine & Book lllus.

O Show Card and

izn Lettering

O Sketching and Painting
AUTOMOTIVE

O Automabiles

O Auto Body Rebuilding
and Refinishing

O Auto Engine Tuneup
O Auto Technician

Name

BUSINESS

O Accounting

O Advertising

O Business Administration

O Business Management

O Cost Accounting

) Creative Salesmanship

O Managing a Small Business

O Professional Secretary

O Public Accounting

{0 Purchasing Agent

O Salesmanship

O Salesmanship and
Management

O Traffic Managemen!
CHEMICAL

O Analytical Chemistry

O Chemical* Engineering

O Chem. Lab. Technician

O Etements of Nuciear Energy

O General Chemistry

O Naturai Gas Prod. and Trans.

D Petroleum Prod. and Engr.

D Professional Engineer (Chem)

O Pulp and Paper Making

ARCHITECTURE AVIATION CIVIL
and BUILDING O Aero-Engineering Technology ENGINEERING
CONSTRUCTION O Alrerait & Engine Mechanic O Civil Engineering

O Construction Engineering

O Highway Engineering

O Protessionsl Engineer (Civil)
O Reading Struc. Blusprints
O Structural Engineering

D Surveying and Mapping

DRAFTING
O Aircratt Drafting
DO Architectural Drafting
O Dratting Machine Design
O Electrical Drafting
O Machanical Drafting
O Sheot Metal Oratting
O Structural Drafting

ELECTRICAL
O Electrical Engineering
O Eloc.Engr. Technician
O Elec. Lizht and Powaer
O Practical Eisctrician
O Practical Lineman
O Professional Engineer (Elec)

HIGH SCHOOL
O High School Diploma

O Good English
O High School Mathematics
O Short Story Writing

LEADERSHIP
O Industrial Foremanship
0 Industrial Supervision
O Personnel-Labor Ralations
O Supervision

MECHANICAL
and SHOP
O Dieset Engines
O Gas-Elec. Welding
O industrial Engineering
O Industrial Instrumentation
O ndustrial Metallurgy
O Industrial Satety
O Machine Design
O Machine sn? Practice
O Mechanical Engineering
O Protessianal Enzineer (Mech)
O Quality Control
O Reading Shop Blueprints
O Refrigeration and
Air Conditioning
O Tool Design O Tool Making

RADIO, TELEVISION
DO General Electsonics Toch.

Age. Home Address

O Industrial Electronlcs

O Practical Radio-TV Eng'r'g
O Practical Telephony

O Radio-TV Servicing

RAILROAD
O Car inspsctor and Alr Brake
D Diesel Electrician
O Diesel Engr. and Fireman
O Diesel Locomotive

STEAM and

DIESEL POWER
O Combustion Enginsefing
O Power Plant Engineer
O Stationary Diesel Engr.
O Stationary Fireman

TEXTILE
O Carding and Spinning
0O Cotton Manutacture
O Cotton Warping and Weaving
O Loom Fixing Technician
O Textile Designing
O Textite Finishing & Oysing
O Throwing
O Warping and Weaving
O Worsted Manufacturing

Working Hours. AM. to P.M

Canadian residents send coupon to International Correspondance Schools, Canadian, Lid.,
I, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

City. Zone. State.

Oc |
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ELECTRONICS

S ON REAL
- A.C. and D.C. Motors
Generators
a4 “ Switchboards
Controllers
Appliances

3 Electronic Units

LA P A% d

VISION

Television
Receivers
Including Color TV
AM and FM Radios
Auto Radios
Test Equipment

LOW COST

TELEY 510

.co N
RAnlo C Training in

/ These men are getting practical training in ..

3

\

-----------——-s

Train in Great Shops of

COYNE

in Chicago—Prepare for a better job and a real
future in TOP OPPORTUNITY FIELDS.
Train on real full-size equipment at COYNE
where thousands of successful men have trained
for nearly 60 years—largest, oldest, best equipped
school of its kind—est. 1899. Trained instructors
show you how, then do practical jobs yourself.
No previous experience or advanced education
needed. Employment Service to Graduates.
STARY NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for studenta.
GET FREE BOOX—"Guideto Careersin ELECTRICITY
-ELECTRONICS and TELEVISION-RADIO”—no
obligation; no salesmen will call. Veta and Non-Vets
get vital facts now.

Coyne Hectrical School 500 So. Pavulina Straet
Chartered Not Por Profit Chicago 12, Dept, 28-8C

MAIL COUPON TODAY!

COYNE ELEICTRICAL SCHOOL |
800 8. Pavlina $t., Chicago 12, lil., Dept. 28-8C

Send BIG FREE book and details of your training offer
by return mail. | am interested in:
O FEiectricity-Electronics [J Television-Radio

emcaco _;I

Name,

Address,

City

Spare Time AT HOME
The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a

prosperous future in a good job, or independence in
your own business!

and full details,

including easy

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training only —no costly “‘put fogether kits.”” Not an
old Radio Course with Television “tacked on.” Here is MODERN
TELEVISION TRAINING including Rodio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs—make money early in course. Free Life-
time Employzment Service to Graduates.

& W, COOKE, 11,

® Prevident

ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE GPERATED
NOT FOR PROAIT
‘$00 8. Paullna Street, Chicage 12, Dept. 28-H8

Coyna—the Inatitution behind this train-
ing . , . the larpest, oldest, dest equipped
residential school of ita kind. Founded 1699,

Payment Plan.
No obligation, no
salesman will call.
pa
COYNE Television
Home Training Division

500 S. Paulina St., Chicago 12, IlL.
Dept. 28-HS

Send Free Book and details on how I
Coyne Quality Television Home
low cost and casy terms.

can get
ing at

Name
Address
City.

State.
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| BARGAINS Bt
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Often as Low as 10c-25c on the

RADIO-TV EXPERIMENTER

NS

® To

IS THE ONLY BIG TABI.OID PUBLICATION in
Existence That Tells You WHERE & HOW
—EVERY MONTH—

Buy Bankrupt, Closeout, Surplus Bargains!

® To Buy Items at Wholesale! ® At Below Wholesale!
® To Buy New & Unusual Items!

® To Obtain Information on

Rare Money Making Offers!
TOYS, BOOKS, JEWELRY, GREETING CARDS,
COSMETICS, HOUSEHOLD MERCHANDISE,

APPLIANCES, INDUSTRIAL MATERIALS,
MACHINERY, ToOOLS, ETGC.

Retail Dollar!!

ONE issue of this Sensational NEW publiecation can save you MORE MONEY than the

cost of the entire subscription!
EVERY MONTH OF THE YEARI

You can BUY BETTER, CHEAPER, NEWER THINGS
Today, when your dolll.r buys so little, you abso-

lutely need every single i{ssue of BARGAINS in order to get the MOST FROM EVERY

PENNY YOU SPEND. Each issue carries HUNDREDS of bargain offers . . .

many

times SO EXTRAORDINARY that it’s hard to believe that they’re GENUINE! Buyin

nt \VHOLESALE BANKRUPT, SURPLUS, CLOSEQOUT P
0¢ or more on every dollu you spend!

l‘l‘ IS THE TRUTH!

PRICES can save you from 40

THIS MAY BE HARD TO BELIEVE, BUT

YOU Can Make FANTASTIC PROFITS Buying Up Bargain

Merchandise CHEAP and Selling It CHEAP
SAVE MONEY ON CHRISTMAS GIFTS—TOO!

DON'T Take Our

ord For If=—Here's

hat Subscribers Say
About ""BARGAINS''!

. Recelved my 1st
issue and may 1 say
IT I8 A GREAT MAG-
AZINE.”’—M. C., Ark.
2 .1l am very
pleased with BAR-
GAINS. 1 have never
seen anything like it.”
—Mrs. D. M., Maine.
“. . . Just recejved
my 1st copy of “Bar-
gains’ and believe me,

it 1s all that ,you
claimed it to be."—
T. &.. N. Yy

. . . 1 was the reclp-
jient of my lst copy a
few days ago. I am
complietely satisfled
with the perfodical. 1
also wish to express
my appreciation to you
for having made the
magazine available to
me. 1 shall be pleased
to continue my sub-
scription as long as
the magazine is avail-
able.”—W. 8., Wash.
Every One OF THESE
LETTERS ARE IN
OUR FILES & WERE
NOT SOLICITED IN
ANY WAY OR MAN-
NER!

Thousands ol Axents. Salesmen, Dealers are subscribers
to “BARG ' They want to know where to buy BEST
in order to uell at low prices for BIG PROFITS. NO REA-
SON why you CAN'T DO THE SAME! Special articles in
BARGAINS give you valuable tips on H W to sell these
bargains for BIG PROFITS. And you know, EVERYBODY
is looking for bargains these days . . . in fact, this is
the only kind of merchandise that is beln¥ sold in tre-
mendous volume. Ask any big businessman

En-

Unique "Subscribers Shopping Service"
ables You to Buy Big Name Merchandise at

TREMENDOUS SAVINGS

You won't find this feature in ANY OTHER MAGAZINE.
ONLY ‘'BARGAINS” has it. For subscribers ONLY, each
month It negotiates bargain offers in famous merchandise
at LOW WHOLESALE PRICES and then offers them to
eubscribers AT NO PROFIT! Enables you to buy in small
jots—singly or in quantity at the same prices. (some-
times even lower) that dealers are paying! This SINGLE
FEATURE OF BARGAINS IS WORTH THE LOW SUB-
SCRIPTION PRICE A DOZEN TIMES OVER. Yet, it's
only ONE feature among many to be foundl Yes, Just one!

"Bargains” Is the ONLY Publication of Its
Kind In Existence!

Search your newsstand high and low. You won't find

another publication like it]I BARGAINS is avallable by

subscriptlon ONLY. Read the glowing letters by sub-

scribers who received their 1st copies and WERE AMAZED

by this sensational publication! You will be, too!

SAVE Up to $1,000—EARN Up to $3,000!
We honestly believe that it's goulbls to SAVE up to
$1000—and EARN up to $3000, within l yur b%’ read-
ing "BARGAINS*® EVLRY MONTH! WH ROVE
THIS FOR YOURSELF!

Your subscription will automntlcnlly Include the BIG 1957
CHRISTMAS SPECIAL I E jam full of terrifia,
eye opening holiday BARGMNS! JUST $2.00—17¢ per
month gives you 12 great money saving issues of Bargains!

$2.00 Per Year—I2 Big Issues

(Regular prlce. $3.00 per Year)

Speclal Limited Time OMer
to Get 10,000 New Subscribersl]

if the First Issue Doesn't Please You!

LET'S FACE IT .

You may or may no'. beh.ve all we say here.
wrong in subscribing to
BACK GUARANTEE . . .
Issue that you receive doesn't please you!
POSITIVE. more FAIR than this POWERFUL guarantee?

Tower Press, Inc., P. O. Box 591, Lynn 872, Mass.

Your Money Back IN FULL

Name
Claims, promises are easily made on paper.
BUT can you go Address . . ..
**Bargains’’ on this iron-clad MONEY
Your money back IN FULL if the firat \
Can any offer be more City ... ..

r._______._

R

Here's a FEW Samples of the

Bargains Usually Found in
"BARGAINS!

& PENCILS, 57Y/;¢ per Gross!

25¢ Rudolph the Reindeer
Brooches, 2¢ eachl

Plastic Toy GUNS, 2¢ eachl

$1. Mufflers, Scarfs, 12/¢ eachl
Double edge razor blades, $1.50
per 10001

LADIES APRONS, 8l4¢ eacht

$2.50 WALLETS, 30¢ eachl

$1. val. BILLFOLDS, 15¢ eachl

$1. Kiddles handbags, 3¢ sach!
CIGARETTE HOLDERS, l¢ eachl
BUTTONS, 144 for 25¢!

NEW Phono records, 78 & 45 r.p.m.
7¢ eachl

69¢ Insect Repellent, 5¢ eachl
New 20" T.¥V, Pic. tubes,
each!

Famous brand $18.75 perfume, $I.
eachl

49¢ Xmas window decorations,
per seot!

® $1-$3 Hard covery books, 20¢ each!
SZOOh.PO Surplus typewriters, $23.00
eac

$21.95

10¢

® 50¢ Everyday greeting cards, 7¢
per box!
® $1.95 Men's Silk Ties, 12,4 eachl

$l. val. personal clath name tapes,
40¢ for 7.

39%¢ Undcr arm deodorant, 2¢ jarl
$1. Automatic card shufflers, 9¢
eachl

NEW HAIRNETS, !/,¢ eachl
$15.00 Electric Percolators,
eachl

$1.75 Rudolph Reindeer kiddles
toiletry sets, 35¢ eachl

$5.50 Lucite Halrbrushes, 65¢ sach!
New Bobby Pins, '70¢ per 700 pinsl|
$10. Men's Tolletry Sets, 60¢ each!
Calendar Wrist Watches, 35. eachl
Christmas Seals, 25¢ per 10001
$2.98 Horserace game records, 30¢
eachl

e PLUS HUNDREDS OF OTHER
SENSATIONAL BUYS!

(Above list merely llhutuu. type of bar-
gains usually found in this paper. Lists
naturaily change from mcnth to month.)

$5.00

[T~ ''Tear out Coupon.

me 1st copy!

State...cc00 00

Remember! Your Money Back IN FULL i? the 1at issue
you receive doesn’t please youl

Mali NOW—at oncel’’ ===
Tower Press, Inc., Box 591, Lynn 872, Mass.

O.K. Here's my $2.00 for 1 year subscription. Rush
(Canada. foreign, $3.00).

|
|
|
|
|
|
|
i
d
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AN INDEX

fo a

BETTER JOB,

A BRIGHTER
FUTURE

Electronics

LET DeVRY TECH PREPARE YOU IN
SPARE TIME AT HOME AS AN

ELECTRONICS
TECHNICIAN

6uided
Missi_les

Television

Micro-Waves

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm- Communications

ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your P
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and prattice. At home, you use educational
movies. You build actual circvits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You mc{ even start a service shop of your own.
Mail coupon for free facts today.

Radio

tndustrial
Electronics

Computers

Automation

Electronics

Live-Wire Employment Service Draft Age?
Remote Control

Puts you in touch with job We have voluable information
Systems

opportunities—or helps you for every man of droft age; so
toword a better position in if you ore subject to military
the plont where you are service, be sure to

now employed. check the coupen

SAMPLE BOOKLETFREEI
Wo’ll give you a free opy, of an interesting booklet,

!Ioem:-nlu and OU See for yourself how you
ake of the

Broadcasting

, Your Own
Service Shop

E

s fast-

growing field.

‘ MAII. TODAY FOR FREE FACTS

“One of North America’s Foremost Electronics Training Centers”

CHICAGO 41, ILLINOIS ’ [J Check here if subject 1o military training.
FOeMERLY \ = 10%0 DeVry Tech’s Conadlan Tralning Conter is Secoted ot
DsFOREST'S TRAINING, INC. - 626 Roselown Avenue, Toronto 12, Ontarlo

DeVry Tachnical Institute
Accarited Uogber j oo Seimons Ave., Chicage 41, I, Dopt. RTE-0 !
Home Study Council Please give me your FREE boekler, “Electronics and YOU,” and tell ma '
. how | may prepare to enter one or more bronches of Elocironics as I

listed abeve.

NAME AOE i
'''''' x L Plsose Print sy '
DeVRY TECHNICAL INSTITUTE i, pem BT !
i
]
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HERE'S JUST WHAT YOU NEEDI

e For Home Electronicsa * For Home Hi-Fi Assembly  For
ALL Hobbyists (Model Railroading, etc.) » For Home Workshop
~

Here is the first and only kit of its kind—a heavy duty soldering and electrical kit by
Ungar—a kit of a hundred uses. It contains the famous Ungar soldering handle (used
by large electronics manufacturers everywhere) with interchangeable tips for every
type of soldering and plastic welding. This iron will do everything you'd expect from
a bulky 100-watt iron only better. Kit contains ten most useful items.

1. Famous Ungar Heavy Duty Handle, feather light, made to give years of service—
simply thread in choice of tips. 110-120 AC-DC. 2. Heavy Duty Screw-in Tip for all
types of heavy duty soldering. Supplies a searing 825° F. tip temperature in 90 seconds,
3. Precision Soldering Tip. Consists of heating element and 1 "x 1" changeable tiplet
for fine soldering—printed circuits, jewelry repair, plastic welding of model railroad
cars, airplanes and boats. Tip temperature 600°F in 60 seconds. 4. Trouble Light.
Supplies steady, bright light into hard-to-get-at places. 5. Circuit tester for tracing
electrical troubles. Thread globe into handle and connect circuit tester to handle cord.
Touch bare wires to terminals and if current is flowing the bulb lights. 6. and 7.
Terminal Connectors, perfect for making permanent cord connections. Emery Paper
for better soldering surfaces. 8. Rosin Core Solder specified for electronics soldering—
no flux required. 9. Insulating Tape. 10. Fully illustrated—easy to read 20-page
“"How to Do It” booklet.

Ungar Handle and Tips are U/L listed. Yes, all these usefulitems, beautifully packaged
in this handy kit at only $4.95. This Ungar kit #507 is sold by electronics shops, hard-
ware and hobby stores and Hi-Fi dealers,

UNGAR ELECTRIC TOOLS, INC. 4101 Redwood Avenue Los Angeles 66, Calif.

o .
Wy = HEAYY-DUTY
roomurr

8.
If your dealer is out of stock, send $4.95 direct to the Ungar Electric Tools, Inc., <
4101 Redwood Avenue, Los Angeles 66, Calif. Shipment made within ten days, prepaid.
Name
Address = @
= Soldering kit
City. Zone. State__ 1

Postége and tax included in above price. Sorry no C.0.D.’s.
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RCA offers you the
finest training
. at home 1
- Radio-TV
electronics,

TV servicing,
Color TV

-~ SEND FOR THIS EREE

Pay-as-you-learn. You heed pay for only one
study group at a time. Practical work with

™ i , very first jesson. All text material and equip-
(] ment Is yours to keep. Courses for the beginner.

and advanced student.

4

RCA Institutes, Inc., Home Study Dept. RTVE-12
350 West Fourth Strest, New York 14, N, Y.

wWithout obligation, send me FREE 52 poge CATALOG on Home
Study Courses in Radio, Television and Colar TV, No Salesmon will call.

RCA INSTITUTES

A SERVICR OF RADIO CORPORATION OF AMIRICA
® 350 WIST FOURTH STREEY, NIW YORK 14, N. Y.
In Conodo — RCA Vitor Company, Lid.

5001 Cote de Lissse Rd, Montreal 9, Que. G e R Y A T BT 58 e COg G0 O o
FY TS P R R S e ST MRS T ol db o oG 56
RESIDENT SCHOOL courses in New York City offer com-
prehensive training in Television and Electronics. Day and
evening classes start four times each year. CMY..coonstmseiossnoraianaeioces Zone....Stote. . ..o ouene
Detailed information on request. KOREAN VETS1 Enter discharge date

To save time, paste coupon on posteard

L.

et T DL D
>
[
e
$
-
=
a
2
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Abraham Marcus, co-author of famous best-seller

“Elements of Radio” makes amazing offer!

TRY MY o COURSE FREE

REPAIR

FOR 1 MONTH

time during that period

Here it Is! The most amazing guarantee ever offered on any radio-TV
eouru anywhere! Wae'll send you Abraham Marcus’ course to use
REE for one full month! If in that time you haven’t actually made
sx.oo ﬁxlnglr“lol and TV sets, just return the books to us and pay

not a pen
do we make this sensational offer? First, because these books are
o asy to use They are written in the same clear, easy-to-understand
language at de the author's ‘‘Elements éf Radio’' a 1, 000'000-
copy best. seller Second, becsuse these books get right to the poin
—tell you whst to do In 1.2.3 lnhlon For example. once you muter
the firat few chapters of the TV you are ready for buainess—
r‘adl to dt: urvl.:o jobs in the n‘ld-—Jobs that account for over 80%
service
DONIT WAIT!
You @on’t have to keep the baoks and “ply for them unless you actually
make extra money fixing radios and sets. en when you decide
to keep them, you pay on easy terms. Mail the coupon now,

You risk nothing when you send the coupon below.

Prentice-Hall, Inc., Dept. 8747-A3
] Englewood Cllﬂs. New Jersey
Please send me Abrsham Marcus’ TV & RADIO REPAIR COURSE

I (3 volumes) for, 10 days FREE examlnnuon Within 10 daya 1
wlll -lther return it and owe nothing, or aend my first Dl ent
5.60. Then, after 1 have used the course for a FULL MONTH,
l am no! satisfied I may return it and you will refund my first
paymaen! 1 will keep the course and aend you two more pay-

J] ments of 53.60 & moRtn fof twd months. [ ]

+.es.Zone,
---------

“If you haven’t earned at least $100 in spare
you pay not a cent.”

WHAT YOU GET IN THESE
3 GIANT VOLUMES

ELEMENTS OF TELEVISION
SERVICING. Analyzes and illus-
trates more TV defects than any
other book, and provides compiete
step-by-step procedure for correct-
ing each. You can actually SEE what to do by looking at
the pictures. Reveals for the first time all details, theory
and servicing procedures for the RCA 28-tube color tele-
vision recelver, the CBS-Columbia Modei 205 color set, and
the Motorola 19-inch color receiver.

RADIO PROJECTS. Build your own receivers! Gives you
10 easy-to-follow projects, including crystal detéctor receiver
—diode detector receiver—regenerative recefver—audio-fre-
quency amplifier—tuned radfo-frequency tuner-—AC-DC su-
perheterodyne receiver—etc.

RADIO SERVICING Theory and Practice. Here is everything
you need to know about radio repair, repiacement, and re-
adjustment. Easy-to-understand, step-by-step self-training
“handbook shows you how to locate and remedy defects
quickly. Covers TRF receivers; superheterodyne receivers,
short-wave, portable, automobile receivers, etc. Explains
how to use testing instruments, such as meter, vacuum-tube
voltmeters, tube checkers, etc., etc.

The newest hobby under the sun!

BUILD THIS

SOLAR POWERED

RADIO!

and many other sun-powered electronic,
electrical and photometric devices featuring

International Rectifier Corporation SUN BATTERIES |

Everyone —from the beginner with a basic understanding of electrical work to the experierced pro-
fessional engineer—can build this pocketsize portable radio ~ powered by the sun! No batteries
—not even an On-0ft switch. All you need is sunshine! The basis for this radio is the International

82M Sun Battery. This unit is a scientiflc, accurate, precision-made photovoltaic instrument that
directly converts light into electrical energy. This radio is just one of many devices you can build
powered by solar energy. You bave read about this new field of science. Be among the firgt in

5150

this newest hobby. Put the sun to work for you!

THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO-
CELLS—AND HOW TO USE THEM. Packed with information and
applications, this illustrated book shows wiring, diagrams and
plans — every detail necessary to build many interesting devices.
l' THIS IS THE FAMOUS B2M SUN BATTERY
{  YOU'VE READ ABOUT. Widely used in experi-
) ments, this unit in bright sunlight {10,000
111, candies) will deliver 2 milliamperes at
= 250 millivolts under optimum conditions; will
) last indefinitely with proper care. A $2.50
L value for only... > ....5150

Drign Courty Sciancs
ochoncs Magor.ne

€ 722 TRANSISTOR

&
B
3

-

o
23
an

>
2

MAAAN———i
50K < IVEG, 5 WATT

%" 0000000
N|

SUIE

SUN BATTERY
€-B2MCELLS N SERES

FREE

GET THE B2M SUN BATTERY AND ALL OTHER
COMPONENTS REQUIRED AT LEADING ELEC.
TRONIC PARTS DISTRIBUTORS EVERYWHERE.
1f your favorite distributor doesn't feature
the B2M Sun Battery send check or money
order to

international Rectitier Corporation
£l Segundo. California

Complete plans for building
this radio. At your elec.
tronic parts distributor.

SPECIAL OFFER The book and the B2M Sun Battery for only $2.85 at your distributor
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Lot me pend you this amag

EI.ECTRONIC KIT!

ASSURE YOURSELF OF
FINANCIAL SECURITY—INDEPENDENCE

Imagine being able to fix anything electrical from the tiniest
home electric shaver to large industrial motors! Having a
fraining that makes you command a better job with higher
wages or a business of your own. You do not need previous
special schooling. Just the ability to read and
be mechanically inclined. We furnish you with
everything! One of the kits sent to you is our
famous ELECTRONIC KIT, an all-purpose trouble
detector which shows you where the trouble lies.
Training kits whose assembly will give you prac-
tical shop training at home during your spare time!
You learn practical electricity
by using your hands. Best of
\ all, these kits are yours to keep
i and use forever!

N =19 JINOYLDITI SIHL NMO

«

ILLUSTRATED COURSE
SHOWS EVERYTHING

The Christy maintenance and repair course is
written in simple, easy-to-understand lan-
guage. Eoch section is profusely illustrated by
photogrophs ond drawings and shows you
what troubles to look for and then how to cor-
rect them. In addition, our course shows you
how to build power tools at fow cost. Also
teaches you welding, nicke! plating, general
repairing (saw filing, bicycle and gas stove
repairing, etc.). Should complicated technical
problems arise or the need for a special re-
poir part, simply call on us. We offer YOU

WE SEND YOU AN our FREEI Advisory Service for LIFE! We
ELEC‘[ RIC KIT teach you how to sollcit business get repeat

orders and whot to charge. The Christy
Course pius our home-shop training kits make
a combination that will go o fong woy

(g\) WE TEACH YO U taward ASSURING YOUR SUCCESS, —

ELECTRICAL AP-
PLIANCE REPAIR- RUSH THIS COUPON TODAY!

FRAZER

P P

-
G ] CHRISTY TRADES SCHOOL, Dept. D-311 |
IN § 4904 N. Kedrie Ave, Chicago 25, Il i
‘FE I :l::‘;; ‘I.o"!‘i m': yoc.vsrAF:'leNbggkvsalil;c&i:::lﬂg?ent Sefvicing and instructions for I

YOU ‘. . v from
@ WE GWE ORY I INGM@e ¢ 0 e snais oosossomsanssesssestessenasaas e Age..ciiiiainns I
TIME ADVIS I I
ERv|CE I Address. .. covueeloesuersatuisacrranaccsscvsssasassosrassasssssvoses I
S I (€7l 5t OB 5 6.0 06 0 0 b Db o0 B0 96 0 Zon®. . cee. o8 C 00! 88 6 50 0ab 6600 I

T T Y T ) |
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Interesting, Pictorial

FREE
BOOKLET

to help you decide on
your career in

ELECTRONICS
RADIO-TV
COMPUTERS

Here is a graphic story about preparing

for your career as an engineer or engineer-

mg technician in electronics, radio, televi-

sion, computers, etc. Booklet tells about:

® Wide variety of job opportunities

® Courses offered, degrees you can earn

o Pictures of the Milwaukee School of
Engineering and its facilities

® Recreation and fraternities

e Scholarships; part-time work

~plus other interesting and informative

facts to help you make a sound decision

on your career. M$-90

Milwaukee School of Engineering
~ dedicated to serving young men-and industry

SEND COUPON TODAY!

Mllwaukee Schoo! of Engineering
Dept. RTX 58,1025 N. Milwaukee St., Milwaukee, Wis.
Please send me free new booklet
““Prepare for Your Career in Engineering"’

I'm interested in

{name of course)

Name.__.___ JAge.
Address 5
City Zone. S il

OI am [ I am not eligible for veterans educa-
(discharge date)..____ .

tional benefits.

CRYSTAL MICROPHONE

Bullt-In Volume Control

For p.a. systems, radic ama-
teurs, recording enthusjasts,
Exceptional frequency charac-
tetistics. Response: 50 cps to
10 kec. Quiput level: —62 db.
Case finished in black and satin
chrome,

Regular $18.00 Value

ONLY 5495 IACH

Yolts ¢ Ohms ¢ Mills

Big 3-in. meter. Ranges: AC and DC
volts: 0-10-60-250-500-2500; DC
ma: 0-5-80-500: ohms: 0-10,000-1
meg. Two ranges for db. Size: 4% " x
8Y.” x 1V,". Grey flnish. Complete
with test leads.

Regular Price: $14.90

ONLY s595 IACH

Send check or M.O. for payment in
full. Money-back guarantee. Mer-
chandise shipped peostpaid.

Callf. customers add 4% sales tax.

Electronio Equipment Distributors, Ine.
3686 El Cajon Blvd. ° San Diego 4, Calif.

ETCHES AND SII.DERS -101 USES
ACTOGRAPH

Safe as & noncll easy
to use. This new home
model is patterned from
our Industrial Unit,
WIith an electric Arc it

- etches any metal; iren,
steel, brass, aluminum,
Mold, etc. Engrave ini-
tials, names, part num-
bers on tools, [nwnlry,
chassis, toys . . .

Solder the modern way with carbon electrodes, instant intense
concentrated heat as soon as tool touches work. No more cold
Jjolnts. This Actograph unit is a must for the modern work shop.
Rither tool may be oPerated directly from car battery. Money
back guarantee, order C.0.D. $19.98. For further Information.

NEWAGE INDUSTRIES, 222 York Road, Jenkintown, Pa.

Enjoy Thrilling High-Fldelity

Super HI-FI FM Record Player

Build this high-fi-
delity, frequency
modulated phono
oscillator and
bring your wax-
works to life, en-
joy all the sound
you pay for from
your recordings. Full-
size pictorial and sche-
matic wiring diagrams, com-

plete materials list, illustrated,
step-by-step auembling instruc-
tions. Order Craft Print No. 264 now.

SCIENCE AND

480 East Ohio St

Price sl.w
.MECHANICS

Chleago 11, IH.
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Prepare for a Good Paying Job —Or Your Own Business

Learn PRACTICAL RADIO-TY -
M sl G T /1 Will Train You at Home in

of equipment | send you while
you train with me ., . for veluable

@liberalNo ObligationPlan!”
New Equipment! New Lessons| !nla.ged“ 4

Course! The true facts ore yours in my
big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

j 1 can train and prepate you in as litcle as
10 months to step into the big opportuniry
Radio-Television service field. Train without

s
i
™ N signing a binding contract . . . without obli-

The new Sprayberry Train- gating yourself t0 pay any regular monthly Frank L. Sprayberry
. ing Television receiver, amouncs. You train entirely at home in spare EDUCATIONAL DIRECTOR

butlt and tested in sections. hours - . . you train as fast or as slowly as

1inow.offes thisifine:modern you wish. You Il have your choice of THREE SPRAYBERRY TRAIN[NG

oscilioscope. PLANS . .. planned for both beginners as well as the more expenenced
man. Get xhe true facts about che finest most modern Radio-Training avail-

You build this powerful 2 able coday . just mail the coupon for my big new 56 page fact-flled

Band superhel radio se- catalog plus sample lesson—both FREE.

ceiver.

Train the Practicol Woy—with Actual Rodio-Television Equipment

My students do better because 1 train both the mind and the hands. Sprayberry
Tralning is offered In 25 individual training units, each includes a practice giving
kit of parts and equipment . all yours to keep. You will gain priceless pracrical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generawor, Audio Tester and the new Spray.
berry 18 range Multi-Tester. plus other rest units. You will have a complete set
of Radio-TV test equipment (o start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Techaicians.

NEWEST See for Yourself...Make Your Own Decision

DEVELOPMENTS ... Mail (oupon Todoyl
Your training The coupon below brings you my big new catalog plus
covers UH F, Color an acrual sample Sprayberry Lesson. I invite you to read
Telovision, F M, the facts . to see that I actually Illustrate every item
s°'_‘"_'°“°?' 1 include in my training. Wicth che facts in your. hands,
;'i;'.'.‘;;"g.':',.': you will be able to decide. No salesman will call on yow.
ad Tv:nlinou. The coupon places you under no obligation. Mail it now,
today, and ger ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

1512 Jarvis Ave., Dept. 212-C, Chicago 26, lllinois

SPRAYBERRY ACADEMY OF RADIO-TELEVISION
1512 Jarvis Ave., Dept. 212-C, Chicago 25, lllinais

Please rush all information on your ALL-NEW Rodio-Tele-
vision Training Plan. | understand this does not obligate me
and that no solesmon will ¢coll vpon me. Include New Cata-
log ond $omple Lesson FREE.

You buiid the new
Sprayberry Tester 18-range
<5 - vglt-Ohm-Milliammeter readings

Average cost per lesson
ONLY $3.42

tncluding Kits and Equipment

Nome. Age

Address
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NEW' So simple ., ..it's like magic!
1 8 LAYER-BUILT @ COLOR-GUIDE

Each Kit complete wi? all parts and instructions
Rt <o - '

IJ 6K 10 Watt Amplifier (Little Jewe!). Highest
value in the low priced field, with built-in pre.
amplifier and record compensator on* phono
channel.

Freq. Response: *lDB 20 to 20,000 CPS af 1}
watt./ Distortlon: 2% harmonic or jess at 10
watts. In Charcoal and Brass. Shpg. Wt. 10 Ibs.
Compiete Kit and instructions............Net 24.98

207A-K HI-Fi Preamplifier. The ideal contro! unit
with self-power feature for use with any basic
amplifier. True flexibility with 10 separate con-
trois. Feedback throughout for low distortion
and wide frequency response. In charcoal gray
and brass. Shpg. wt. 10 tbs.

Compiete Kit and Instructions.............Net 44,50

60 Watt Basic Hi-Fi Amplifier. For

use with a preamplifier (such as

NEW ?07A~='). hNef\r:1 alo'itvanc.etdh circuitrt 10:

rue high fidelity with exceptiona

250A-K reserve power. Shpg. wt. 40 Ibs.
Compiete Kit and instructions

........ ~....Net 79.50

20 watt Ampllﬂer. wlth built-in pre-
amplifier and all controls. Modern
flat compact design for tabletop or
cablnet installation. Shpg. Wt. 20
Ibs. In Charcoal and Brass.
Complete Kit with instructions

. A= S =Y Net $9.50

See your Mi-Fi Dealer or write , . .

G romm e 5—A Division of Precisian Etectronics, Inc.
Dept. EX-12, 9101 King Ave., Fronklin Park, lllinois
[ Send complete Kit detoils. [J Send.eov...... <. Kit

0 CQD {$5 enclosed). (O Postpaid. (Full payment en-
ciosed. Enclose nome of Dealer. (If ony.)

L T S P ceene
Address.cocvererecnans Uaa b oabids oob B8 Donnd .o
(] S e e o dONEL . . SHOIe. ot bdiee

10-doy monay back guarantee on all Kirs

WALK|E TALKIE ;rlr:.mmnnn & Recelver Chas- ss 85

New. wlnd. wlth 'rubol
NEWI Gyro Low-cost

RADIO CONTROL
RECEIVER
Wired PRy 861

& Installation Kit,
lo y-fo-Fly. only 3 ox.

Before You You Buy—Compare: (27.255 Mc)

The Most Powerful Hand Held
R/C TRANSMITTER avro model At made

n
Ol Ol Power—up to S watts input U.8.A.
. ? nnco—lan e up to 3 39. miles
. Oyro an ¢ Tuning § ator—simplest tuning
e Versatile—operates 'rom 90-180 Volts B
.
L

Complete & Quaranteed with Antenna 311 95
eady to cperate (less bttry) $17.95; Compl.{o xiT L]

RADIO CONTROL Headquarters

For model airplanes, cars, etc. REE CATALOG *'S.’’
No operator’s ‘r cense requlred 'RII—SIND FOR FCC FOR Sos
(huqe Door Radio Control Transmitting & Receiver Kits Ava uhlc

R/C TRANSMITTER & RECEIVER KIT: 271"(4 mc. S watt 2-Tube
Simple Transm. & 2-Tube Rec. incl. Drilled Bases sg 95
Wound Coll. Res. 8., Cond., SIGMA Rel Instruc. .

SIGMA 4F RELAY: 8,000 ohm, $ H
2 8V lanery charqtr Kit $4.98 wired 6.9%
C BOOKS, Model Control $1; Radio Control $1; N.ndhook a.28

c YSTALS: '27.258 Mc. Pn. sen Z9A....$3.95; HOLDER .18
Flash STROBOSCORE 110V AC, Range 900-14000 per min,
factory wired and (tltod ..........................

2- M ETERS, oot M ¥E%s; $00 MicroA, '$3.08; '3 ‘Ma .. 2.98
incl. Sensitive IO 000 ohm Sig-
RELAY GONTROI. UNIT 3 ....'1';,3 "a) Thermal BI-
metal Strip. Heating ll.m.nt, Hi Z Audio €hoke, Mini 990
Alnico V May ‘no(. Neon mp, Resistors, Capacltors. .onl
TUBES: XFG RKE61, 3A4, JA 1AG4, 6K4 .
Minl Storage Cells, 2v 78¢ : 115V Ilcc( Mo tor
RELAYS, 10K ohm 2 Ma DC 1
CHARGER for DRY nrr-rnus: Use l set of A &

to
/IIV—IBOV'JCOV @ 100 Ma e
NEW] Pocket MULTITESTER 3000 ohms per " voit.
rnngtl-, checks volts, Ac bC, Mllllnmp- Resistors, 0(:
L
l' EOLDIIING TRON ﬂﬂt.

gle, Plug-in Bar Type................
lAanole llundnrd ual 2000 ohm..... .

GYRO ELECTRONICS CO. .»3:%% svw 5%

A uﬁml‘fed opportunity
for graduate engineers

Indu-uul growth . . . sutomstion . . . technical advances create cureer opportunities
t experte. Shars rewards awsiting college wnen.
lmporum ﬂrmn visit campus n‘ul-rly to employ Tri-Btate College graduates. Start
aay quarter In thls world-famed collegs. Approred for vetrrans,
Bachelor of Sclanco degree In 27 months

Complete RadiolEngineering course . . . TV, UHF, FM, Eloclronlu. Also degree courses
fa Mechanical. Civil. Eleetrical, A utleal and Chemkn Ei i In 36 Moniha
& B.8. in Burinras Administration (General Business. Accounting, Motor Transport
Mansgemens majors). Capable students mey accelerate. 36.weeks course in Drafting.
Tutenwive program: techpical fundamentals streazed! comprehensive courses with more
professional ¢lase hot Small classes: personalized instructions. For earnest. msture
students whose time and budget require accelerated courses and modest eoste. Pre-
paratory sourses. Beautiful campus in friendly coliege town. Wall-equipped,
new and modernived bulldings and laboratores. Enter Jnno Sept.. Jan.,
March. Writa Jean Mchv!A. Director of Admissione, for ' Your Cereer
in Engineersng ond Commerce."”

I TRI-STATE COLLEGE

g 3057 College Avenus Angolu, Indiana

INVENTIONS
WANTED!

140 Wealthy Manufacturers
Ready to Pay Top Prices
Do you have anidea for a new product or a way to
improve a product already in use—patented or un-
patented —you would liketo sell for cash or lease
on royalty? If so, send your name and address on
a post card —NOW —for FREE details explaining
how you can turn your “Big Ideas” into big money.

SCIENCE AND MECHANICS MAGAZINE
450 East Ohlo Street o Dept. 5513 o Chicago 11, lilinols
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Learn Electronics

al
¥

YOUR TICKET TO A BETTER JOB
AND HIGHER PAY! '~

o Y More Jobs Than We Can Fill
Jobs in radio-TV-electronics are going begging. A commercial (not
amateur) F.C.C. license is your ticket to higher pay and more inter-
esting employment. We train you quickly — then help you find the job
you want!
P Learn by Mail or in Residence
Grantham School of Electronics specializes in preparing students to
pass F.C.C. inati Correspond training is conducted from
Washington and Hollywood; resident DAY and EVENING classes are
held in both cities. Either way, we train you quickly and well—NO
previous training required. Beginners get first class license in 12 weeks.

Grantham Training Is Complete

The Grantham course covers all the required subject matter completely.
Bmthowhithphmcdprimrilywleaddbvcﬂywnﬂmch-
F.C.C. license, it does this-by TEACHING you electronics.

Our Guarantee

1f you should fail the F.,C.C. exam after finishing our coursé, we guar-
antee to give you additional training at NO ADDITIONAL COST.
Read details in our free Booklet.

Two Complete Schools

To better serve our many students throughout the entire country,
Grantham School of E! intains two )/ hools — one
in Hollywbod, California and one in Washington D.C. Both schools
offer the same rapid courses in F.C.C. license preparation, either home
study or resident classes. s

¢

6eT YOUR FIRsT CLAsS commerciaL F.C.C.
License i 12 Weeks/

1505 N. Western Ave.
Holtywood 27, Catif.
(Phone: HO 2:1411)

821 = 19th Strest, N. W.
Washington 6, D.C.
(Phone: ST 3-3614)

that Grantham Students prepare for FCC ex-
aminations in & minimum of time. Here is a
listof a few of our recent graduates, the class
of license they got, and how long it took them:

License  Whs.
Dougias Moors, 5102 Flambesy RY, Madison, Wite. 15t 11
Bersard Kirschoor, 504 £ 5th, New York, MY, 1t 12

Eams, P 15t 12
Das Bresce, Statien KOVE, Lander, Wye. 1 12
Richard Moston, 168 Jorome ST, Broskiy, N.Y. It 10
Low Bishop, 37 Calle Contonta, Flagstal, Ariz. 15t 12
Carl Deare, Jr., P.0. Bax 487, Jeaneretts, Lo e Nn
Jackson York, 1629 N. Quincy St, Artingten, ¥a. st 15

(Makl in envelope or peste on postal card)

Grantham Schools,'Désk M

OR 821 - 19th Street, N. W.
Washington 6, D. C.

Please send me your booklet, telling how I can get
my commercial FCC license quickly. I understand
there is no obligation and no salesman will call.

1505 N. Western Ave.
Hollywood 37, Calif,

C
1 am interested

[T - |7 I S
in:{ |Home Study,ﬁmlidont Classes

i d

g~
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see the amazing new

EASY-TO-BUILD ELECTRONIC

in ALLIED’S 1958
ELECTRONIC SUPPLY CATALOG

BUILD YOUR OWN!
SAVE MONEY—HAVE FUN

=3

Hi-Fl KITS

09

-
Q.

HOBBY KIT$

i

LLIED RADIO

valve-
packed
poges

SAVE on Everything In Electronics

’ S WORLD'S LARGEST STOCKS
Everything for Experimenters,
=
E—

Builders, Amateurs, Servicemen,
Engineers and Hi-Fi Hobbyists. Get
more for your money in Hi-Fi
systems and components; build-your-
own KNIGHT-KITS; recorders and
phono equipment; TV tubes,
antennas, accessories; Amateur
station equipment; test instruments;
industrial electronic equipment—
plus the world’s largest stocks of
parts, tubes, transistors, tools and
books. Send today for your FREE
1958 ALL1ED Catalog!

Everything in Electronics From One Reliable Source
our 37th yéar = EASY TERMS AVAILABLE
. : :

FREE
Catalog

# ALLIED RADIO CORP., Dept. 64-8
g 100 N. Western Ave., Chicago 80, I,

i 0 Rush FREE 1958 ALLIED 404-Page Catalog l

Name I
Address l
City. Zone. State— .

TS R RN TGN SR NN R Dty MERS SU

FARM
TELEPHONE
CABINETS

Slightly used crank style CAB-
INETS (once used everywhere)
for Home Hobby Shops. Com-
plete with transmitter, re-
ceiver, bells, crank and shelf
(Less Generator). Has all of
the outside parts. Make beau-
tiful, unique Radio Cabinets,
Liquor Chests, Spice Cabinets,
Flower Planters, etc. Imme-
diate deliveries assured. $7.00
F.0.B. Chicago.

TELEPHONES

and ALL
SUPPLIES

Room to room, house to
garage, private tele-
ﬁhon. service,
ANDSET ORADLE
TELEPHONES (2) Com-
plete outfit with 100/
wire, 2 dry cells, in-
structions, $14,985,
WORM HARVESTER—
Dan Mac Magneto-——
gathers fish-worms by
electricity,. Complete
with {nstructions, $6.50.

WRITE FOR ILLUSTRATED BULLETIN BB-2

MICROPHONE, Dept. BB-2, &if.0xe i

e

Like to Build Models?
Try One of These 32
Projects

1909 Stanley Steamer, a radio-
controlled Model Chevrolet, a
steam-powered Mississippi River
boat, an 1834 Hansom Cab, an
Oscillating Steam Engine, a Model
Colt .44 Pistol, model circus
equipment, model alrplanes, a 4-
cylinder racing enzlne—"n all 32
outstanding projects, get a copy
of our 160-page, ‘‘Model Craft
Handbook,” that is jammed with
model plans and ideas. You'll get
the thrill of a lifetime! Every
model is authentic to the smallest
detail. Hundreds of photographs
and diagrams show exactly H-O-W
to proceed. Bills of materials
simplify the laying out of the
work. Our easy-to-follow instruc-
tions explain every detail. Send
50¢ for Vol. 8, ‘“Model Craft
Handbook.” Satisfaction guaran-
teed. Catalog of 151 “Do-It-Your-
self'’ Plans, 10¢.

SCIENCE AND
MECHANICS

450 East Ohlo $t., Dept. 5314
Chilcago 11, IIl.




wires.
tuner

paid.
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o Installs Easily ® Fits Any Radio
o Gives Beautiful FM Fidelity

Does the work of regular 8-tube tuner . . . easily
installs in car or home radio. Tunes complete
EM band from 88 to 108 mgs. and 109 to 145
mgs. on aircraft FM band. Tuner includes com-
plote wired chassis, switch, tuning knob and dia-

EKERADIO ELECT

Dept. E

Fun for the youngster or
A 3-way transistorized

the complete FM band from 88 to 108.6 megacycles plus aircraft
band from 109 to 145 megacycles.
in your car, home, or pocket, and needs no antenna or ground

. Tunes all short wave bands plus
Complete Kit with Transistor,
double head set:

650 North Falr Oaks Avenue

RADIO-TV EXPERIMENTER 15

TRANSISTORIZED POCKET FM
RADIO AND TUNER KIT

the veteran in the electronics fleld . . .
cket FM radio and tuner which tunes

This fantastic set can be used

Completely non-directional, this compact FM radio and
will play where all other radios have failed. Set has been

demonstrated under an X-ray beam and near other electrical
devices without any static or
circuit, this FM radio and tuner will produce music of top qgual-
ity from stations located many miles from the receiver. Kit
comes complete with easy-to-build instructions.

distortion. Featuring a two-stage

Kit, Complete, $13.95 postpaid.

Special Hi:FI Earpiece with earmold. cord, and plug, $8.50 post-

TWO-STAGE TRANSISTOR
AMPLIFIER
OR PRE-AMP KIT

You can build a powerful two-stage amplifier or pre-amp which
can be used as a phonograph amplifier or amplifier for a crystal
set, and &8s a pre-amp for crystal or magnetic pick-ups. Kit
comes complete with two transistors, volume control with
switch, attractive plastic case with a snap bottom, and 18 pow-
ered with a single penlight cell with an output of nearly ¥z of a
watt. Complete with easy-to-follow instructions. $5.95 postpaid.

IT’S HERE=REAL
SATELLITE RADIO

Broadcast Bands.
High Prequency Tube—And

(limit 3 to
a customer)

5995 postpaid

UNBEI.lEVABI.E-BI.I'I‘ TRUE!
FM RADIO TUNER
&

{World's Smaliest)
$995

Free With Each Tuner
OPMENTS

A .plan of a two-stage transistor
Pasadena, California

amplifier that works well with the
famous (EKERADIO} FM Tuner.
(Each Tuner has been Air Tested
before being shipped.)

RONIC DEVEL
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INVALUABLE FOR BEGINNERS!

Let Us Demonstrate FREE How Quickly
You Can Master Fundamentals of

RADIO, TELEVISION,
ELECTRONICS, HI-FI

An ideal way for you to get started

in .a big-pay career or develop a :

profitable hobby is oﬂerede in l:hls SEILNOE OF
remarkable new book. Makes un- MODERN
derstanding ' marvels of radio, TV, ELECTRONICS

and Hi-Fi so simple, Used by scores
of schools and colleges to unveil
mysteries of rapidly growing use of
electronics, One reading gives you
complete background essential to
determine choice of profession.
Packed with recent inventions, new-
est uses. A goid-mine of up-to-the-
minute Information for servicemen.
technicians, hobby-

MADE EASY
CONTENTS INCLUDE:

Recent Developments
In Electronics, Elec-
trical Measuring In-
struments, Osclilatory
Clrcults, Electron
ists, students. 288 Tubes, Power Supplles,
photas, charts, dia- Amplitiers and Ampli-
grams, tication, Tape Record-
eors, Acoustics, Micro-

FREE 5 DAY |0 o e Anten
EXAMINATION nas, AM and FM Re-

celvers, High Fldelity
Fill out and mall Systems, Transistors.
coupon. Pay noth- Television.

ing now. Pay
nothing to "post-
man on delivery.

Simply pay bii ONLY § 95
after 5 days, or i
return book. ‘:”y:':‘

AMERICAN TECHNICAL SOCIETY

Dept. DC-1, 848 E. 58th St., Chicago 37, lil.

F——_———————— e ———————
I AMERICAN TECHNICAL SOCIETY, Dept. DC-1 i
848 E. 58th St., Chicago 37, I, '
I Please send me ‘‘Radio-Television and Basic Klectronics'® for I
I S days FREE EXAMINATION. (f | keep the book after % days,
you may bill me for $4.98, plus shipping costs. I
I PRINT I
I NAME ... i ettt iontonettnnansnnasiosasonsons I
l ADDRESS . . ..ovvcecccccccccscscsoncenon, otesannnss I
5 G AT e S T 7, ol ZONE... . STATE......... |
I OCheck here If enclosing $4.95 with coupon; we pay shipping
charges. Money back guarantee, |
B e e N N

Do It Yourself Plans
ILLUSTRATED CATALOG 0¢
NOW YOU CAN get simple, easy-to-

1 H understand plans for building boats,

electrical equipment, models of gas and steam engines, famous
firearms, antique automobiles, toys, games, cabin trailers, many
other projects. Inall, 186 useful things you can buijld. It's easy!
It'sfun! Andyou cansave money! Doit Yourself! Send 10c now.
Sclence and Mechanics Magazine, 6515 Dunham Bidg.,Chicago 11,11,

] : $14.75

NOW ANYONE CAN
WELD FOR PLEASURE
OR PROFIT

Do your own on-the-spot sol:
dering, brazing, cutting. etc.
Make your own beautiful
wrought iron furniture and knick-knacks for
the home, gurden, garage or farm. Repair
all metal equipment—bodies, fenders, ete.
with this compact, handy portable welder., Easally operated from
nr0ﬁerly wired 110V AC or DC lines, complete as illustrated
with twin carbon arc toreh and operating instructions, Order
today on ten-day money buack guarantee or send for FREE illus-
trated literature. Literature on larger equipment on request.

FOUR-WAY WELDER CO., Dept. F82-N
1810 §, Federal Street (] Chicago 16, 11,

[THE BIGGEST 25¢ BARGAIN
IN THE ELECTRONICS INDUSTRY

Yes, just 25¢ will bring you thq next 12
Issues of our monthly bargain-packed
bulletin, featuring: Motors, Meters, Re-
lays, Timers, Blowers, Pumps, and thou-
sands of outstanding electronic devices.
Just a quarter starts you on the band-
wagon of values.

HERBACH & RADEMAN, INC.
1204 Arch Stroet, Dept. TV-{, Philadelphla 1, Penna.

for the best in electronics—receivers,

transmitters, meters, multitesters, trans-

formers, relays, sun batteries, wireless

headsets, the cream of domestic and

foreign surplus at lowest prices ever!—

send for our new, free, bargain-rich

flyer!—you’ll be glad you did!

ARROW SALES, INC.
Box 3007-SM North Hollywood, Calif.

Electronics School

Midwest's First & Foremost
N (Our 27th Year)

10-MONTH RESIDENT SHORT-COURSE

Special 8 in 1 training embruces Electronics. Radlo. TV,
Communications, and Color TV. Prepares for FCC License.
Vet Approved. Free placement. Thousands grads coast-to-
coust. Also home study. Send coupon for free information.

UNIVERSAL TV SCHOOL 804-K Grand, Kansas City 6, Mo.

Dl e P D00 B A0l B GOLII0! - RHOR S & Age, ...
Address . .......... ee e seea. PR L R
i Ao Fo o R T T & B 0003 State PP

UPRIGHT BRASS
TELEPHONE FOR LAMPS!

Mouthpiece and receiver bakelite.

ORIGINAL OAK WO0OD
Antique TELEPHONES!

Write for free list of telephones.
All shipments F.O.B. Simpson, Pa.

TELEPHONE ENGINEERING CO.
Dept. RY

Simpson, Pa.

i

\
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New Isotronic Training Method!

LEARN TV REPAIR
IN ONE SHORT WEEK

Now, alter § years research-a dynamic TV train.
ing technique that makes others obsojete! If
you've waited for a chance to have your own
prosperous business, here’s an op rtunity to
make up to 5150 weekly, almost immediately!
NO EXPENSIVE TRAINING - NO LONG STUDY!
You want to get started servicing TV sets - not
building them! So, why pay up to $250 for high-
priced lessons and equipment . . . study long
months? Our revolutionary ISOTRONIC method
qualifies you to handle any make TV set right
away! All the complicate technieal theory is
already taken care of by our Scientists! This new
technique ~ hailed the most practical in the field
- was developed by two of the industry’s most
respected scientists, in cooperatian with every
major American TV manufacturer!

PUT YOUR “KNOW HOW'* TO WORK FOR PROFIT!
In addition to the most streamlined training pro-
gram of its type, you also benefit from a com-
plete Business Plan that explains full how to
start, conduct, and expand your own T Service
business. Wrliten by expert business consultants.
Packed solid with practical know.how instead of
theory! Yes,a complete “Business Package'’ de.
signed to quickly bring you the good things 1n
life that come with your own successful business.

FREE LESSON PROVES 1SOTRONIC METHOD WORKS!
For conclusive proof, send now for full details
and FREE SAMPLE LESSON. Apply it to your
own ailing set or a friend's - repair it with-
= out a single tool or testing device - con.

| vince yourself that the amazing Isotronic

FREE! method can put you in a profitable TV
business of your own, in one short week!
Write ‘today - free lesson supply limited!
(No obligation, no salesman will cail.)
ELECTRONIC ENGINEERING CO., Dept B-871
1038 So. La Brea, Los Angeles 19, Californla

S _——2

Sample
Lesson

How to Build Your Own

Photo Equipment

1t’s Easy! It's Fun! Andyou cansavelots of money, too! Our
lsq-s;ge “Photo Craftsman’” Handbook explains H-0-W to
buil differentpiecesof photographic Equipment. Hondreds
gflrhoftos,g:’\:; ngladhgnam,uble-.
3 of ma! 8 and step-by-step in- =
tructions make it as easy as ABC to !,?‘zotgne,.u“d
build precision photo equipment. Send | —Home Moy..‘;:{l.r
S0¢for this big handbook of plans now! | —LowCostSpesdilght
ht

90 ‘Do l't,lYourself" c2p ;‘"'i..nd
ans ray Rocker
o 50"

ey, Sy )
SCIENCE AND MECH

5316 Dunham Building

[IENEN)
2
2
-
3
T4

Fitlm \Ilv.mm?|
Electronic Timer
—and 78 other
usetul projects,

Chicago 11, IMinois

ALOC

FREE AYETTE CAT

LAF

JUST OFF THE PRESS
NEW 180 PAGE ELECTRONIC CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS

Packed with the largest

sslection of Electronic, Radio and T.V. Pars, and equipment, i
PA, Hi-Fi sy tubes, Transl Kits, parts an
components, Test Equiptent. new build_your own Kits, tools,
books, Mi: pe, drsfting Binoculsrs, Telescopes,
All Rsdio, TV and Ham supplies—ALL AT GREAT SAVINGS
—For the ded servi dealer, .angineer and
technictan, CHUCK FULL OF BUYS! SEND FOR YOUR
FREE COPY TO-DAY.

Name

AEATEITE W00

— Addr
E i

WQ-!'
W

/ P.0. 80X 511
[ IAMAICA 31 N Y

[
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gmplete Traming

FOR BETTER RADIO-TV SERVICE JOBS

e poe

$13

for the comptete
2-volume
course

Let these two great Ghirardl training books teach you to
handle all types of AM, FM and TV service jobs by approved
prolrlloml methods—and watch your efficlency and earnings
soar

Each book is a complete service training gulde. Each con-
tains the complete data on modern methods and equipment—
Not n re-hash of old, out-of-date material. Each s co-authored
by A. A. Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, more widely
used for military, school and home study training than any
other books of their type!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1600 pagea and over 800 clear fllustrations show
-tep;bxy--tep how to handle every phase of troubleshooting and
servicing.

1—Radio and Television Receiver
‘TROUBLESHOOTING AND REPAIR

A complete guide to pr ?- 1 For the
beginner, it Is a comprehensive training course, For
rerviceman, it is a quick way to “iprush up’’ on specific jobs, to
p improved i or "to Bnd  fast answers to puztling
service pr I i vistep-by-step’’ service charts,
820 pages, 417 lllus,, price $7.30 separately.

2—Radio and Television Receiver
CIRCUITRY AND OPERATION

This 669-page volume is the ideal gulde for servicemen who real-
fze It pays to know wha reall{ makes mModern radio- receivers
ik’ 'and why. Qives a complete understanding of basic circuits
and circuit variations; how recognize them at & gl-nu: how
eliminate guesswork and useless testing In aervicing them, 417 lllus,
Price sepsrately $6.73.

Special low price . . . you save $1.25

1f broken into lasson form and sent to you as a ‘‘courss,’”” you'd
regm these two great books as & ba in at $50 or more!
nder this new offer, you save $1.23 on the price of ' the
books—and have the privilege of r‘yln( in easy instsllments w
you use them! No léssons to wait for. You learn fast—and right!

mmeme STUDY 10 DAYS FREE! m==1g

I oeot. MH-0. RINEHART & CO.. Inc.
232 Madison Ave., New Yaork 18, N. Y.
Send tooks below for 10-day FREE EXAMINATION. In 10
days 1 will either remit price indicated (plus postage) or
return books posipald and owe you nothing.
O Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price
$7.50 separately)

two
hile

O Radio & TV CIRCVUITRY & OPERATION (Price $6.75)

Check here for MONEY-SAVING COMBINATION OFFER
Save $1.28. Send both of above bix books at

for the two. (Resular price

4 3 . you save $1.25.) Payable at rate of 34 plus

potugo after 10 days If you decide 10 keep boOks and $3 a

fmonth for 3 months until the total of $13.00 has been paid.

special price of only $13.00
$14.2

Address .. ceccccresee P R ] ecssesscesaases

City. Zone. Stat@. . e+ .covessavasearsaaarsaaassroscs s

Outside U.S.A.—$8.00 for TROUBLESHOOTING & REPAIR:
$7.25 for CIRCUITRY & OPERATION: $14.00 for both. Casb
If you return books in 10 days.

- N M W8 BN W0 BN ES Em

only, but money refunded
- N GA N IS S @S ms

1
1
1
1
1
i
I Name
1
1
1
1
b
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N7 TLE #7577

With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you to DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY—NO MATH—you cun locate
all faults In record-bresking time regardless of make or model.

“TV TROUBLE SHOOTING METHOD" 13 the most valuable
aid to TV servicing ever written. Be a TV Trouble Diagnosti-
clan, Increase your present earnings. Open your own Profitable
Business or get a high-paying skilled job.

1#'s all In this book . . .

Nothing more to Pay—Nothing eise fo Buy
Alphabetically listed are 85 pleture troubles, over 58 raster and
17 sound troubles. By this unique copyrighted method you know
EXACTLY WHERE the trouble is: plus step-by-step finstruc-
tions, including 69 RAPID CHECKS, help to find faulty part.

18 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks Include emer-
gency checks for distorted pictures, defective tubes including
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAG PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

H. G, Cisin. the suthor, i3 the inventor of the AC/DC midget
radio. He licenses RCA. AT&T, etc. He has also trained thou-
8ands of technicians now owning their own prosperous TV service
organizations or holding highly pald TV positions. His years of
experience are embodled in this remarksble nsw book.

Guaranteed Money Baek in 5 Days if Not Satisfied!

ABSOLUTELY FREE with each order: Your choice s

of Cisin’s newest books: BASIC ELECTRICITY_. .
Vol. or TV-RADIO TUBE SUBSTITUTION '°'.‘
GUIDE. These sell for 50¢ ea. ACT NOW-—get L

2 books postpald at cost of only one!
RUSH COUPON NOWI

‘H. Q. CISIN, Consuiting Enginesr—Dept. SM17
Amagansett, N. Y,

Enclosed find $1. Rush Trouble Shooting Method and free book
mlrkoq above (If not marked Basic Elec. will be sent).

Name

FIX TV
FAST!

No Experience Necessary—
New Book Qives You Easy,
Step-by-Step Instructions

Get this brand-new, comblete handbook for
sure-fire how-to-do-1t knowledge of TV re-
palr, Instsllation, malntensnce and trouble-
shooting. You'll be amazed how easy it 1s to
fix your own TV set with the help of this
manual. And you'll find It equ a8 easy
to make spare-time money fixin, sets for

All New! 2nd
Revised Edition
TRANSISTORS

COLOR

UHF and LATEST

your‘ neuh:xm m;l "slﬁnd’j bPor you will
want to get & service shop job . . , even start
TV CIRCUITS your own full-time business.

USE IT 10 DAYS You don't need mathematical tralning to

follow the simple, crystal-clear instructions
brr?”zuz,lyﬁsu?l?g&v)n in this book. All possible defects are classi-
SION ~SERVICING fled for ready reference, thoroughly anslyzed
on FREE trial for 10 to show what is wrong and why . .
days, without cost or what to do t0 correct the fault.
oblla'ntlon Mall 1t step-by-step procedures for audio IF align-
N N ment, aligning RF ampliflers, mixers, oscilla-
3 tors, etc. . . . how to use the baslo tools of
TV repalr . . . how 10 test tubes . . . how to adfust the lon trap
. » « how to install sets and antennas, ete., etc. Contains complete,
up-to-date information on color, UHF, transistors,
Mr. C. W. Morris of Charleston, W. Va., Bays: *'TELEVISION
SERVICING {s worth many times ita cost. [ have paid as much as
‘31520.00 lg:.e,c.»urlu that haven’t given me the clear understanding

TV S e e S y — — ——— — — — — ——

Prentice-Hall, iInc., Dept. ST47-AY 1
Englewood Cliffs, New Jersey I

Send me TELEVISION SERVICING for 10 days FREE TRIAL.,

Within 10 d-i'- 1 will either return It and owe nothing—or kee,

1t "éﬂ send $1.95 down (plus postage) and $2 monthly for

months,

“ssecececssssne I

DR R I R P AP I
EREEEE Zone....State. .......,
upen and we'll pay postage &

City .. ..iiieiernnnnanae .

SAVE! Send $8.03 with this
packing.
-—

z
.
3
.

b oy

No need to search around to find ALL the parts to bulld the
Wrist Radio described in last lssue of gadlo-TV Experl-
menter. We'll supply $4 grade metal transistor, micro-giass
diode, plastic case, bakelite chaasis plate, tuning coil &
knob, both ceramlc capacitora, battery clips, hardware and
wire—everything for $8.95 postpaid. Set uses only 185¢
1l5v. hearlng ald battery, sold by hearing aid dealers in
your town. Set works wllf: regular magnetic earphones or
we'll furnish a real miniature hearing aid phone for $3.75.
Do ;wt confuss with cheap imported phones whish rarely
work.

PEE-WEE RADIO #3.%

Thfl set has pulled in stations 1500
miles & . It can be converled into a
novel radio broadcsster, too, as de-
scribed in las

¢l

broadcaster or vice versa,

You get components for both projects
for just $3.98. Set uses stand or
minjature phone availabl ,,tv 3.78,
Hearing aid battery available m local
hearing aid dealers at same Drice we
would charge
WE PAY POSTAGE ON ALL ORDERS, SEND CHECK OR MONEY-
ORDER. DO NOT RISK CASH. SORRY, NO C.0.D. WITHOUT $1
deposit. FOREIGN ORDERS SHIPPED 1st MAIL POST-
PAID ANYWHERE AT SAME PRICE, but C.0.D.’s can not be filled

A,

outside U.S.
ELECTRO-MITE

Reg. U, 8. Pat. Off.,
SPRINGDALE 636-X CONN.

0

Develop 380,000 Volts

With This Van de Gradff Generafor

Every electrical experimenter will want to bulld sn
operating model of the full-size electrostatic generator
that aided in the development of the stomic bomb. This
model will perform s varlety of fascinating exDeriments
and develop up to 380,000 volts. Complete bill of mate-
rials and step-by-step construction details. make it easy
to build the generator. Two large 1llustrated plans, size
22134 inches. Order Craft Print No, 197—Price $1.50,
Also, “*Souped;Up*’ Tesls Coll, Crart Print Ne. 191—
Price $1.00. Both plans, $2.00.

SCIENCE AND MECHANICS

430 Bast Ohio $t.; Dept. 5317
Chlcago 34, I,

W\ x ..'l/

and
cupboard, clothes ecloses,
ace, slectrig lights, vertilator,

a Trailer?
BUILD IT YOURSELF PLANS

$]00
i, 1R, & VLS S i

detail, Satisfaction SCIENCE AND

tion guaras-
teed. Order Craft Print No. 50 now!
MECHANICS MAOGAZINE
430 E. Ohio St., Dept.
Chicago 11, M.
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THE SHORT CUT
. TO CODE

Especially designed for the beginner.
Teaches the basic principles of code op-
eration scientifically.

Here’s your chance to learn quickly and
easily . . . to get maximum speed and pro-
ficiency in code . . . right in your own home.
You ¢can save time and money learning the
fundamentals of code sending and receiv-
ing and the principles of fast, efficient op-
erating with the world-famous CANDLER
SYSTEM.

<™ e
/” prepare \

yourself for
your big
opportunity

Picture yourself at your own transmitter . . .

sending out radio code, messages that will be

received around the globe, Yes, operators are
waiting to communicate with you today,
tonight or any time. The knowledge of the
world . . . intimate friendships you will gain
... may help you in your business, may be a
stepping stone to success.

Wouldn't you like to be the invaluable link

with the outside world in time of disaster?

Or to serve in a national or local emergen-
cy? Be ready for service when the opportunity
arises! Learn telegraphy now—the Candler
way.
For 48 years the CANDLER SYSTEM has
trained beginners for all telegraphing require-
ments, all operator licenses, highest ratings,
and FCC specifications, both amateur and com-
mercial. The record of famcus amateurs and
expert operators who learned the Candler way
is proof of what the Candler System offers you.
Send for details today!

CANDLER SYSTEM °i.00 I Qicroac™”

Civil Eng.
Surveying
Architecture
Farestry
Mining
Structural
Mechanical Eng.
Industrial Eng. &
Management
Refrigeration
Heating
Drafting
Plastics
Electrical Eng.

ENGINEERING

Home Study Courses

OQURSES written by world au- |

thorities in all branches of en- |
gineering. Step-by-step instructions i
using methods proved successful
by thousands of our graduates. |
One hour each day in your spare |
time will start you off to higher | Radio
pay, security, prestige. Check the | Electronics
course you are interested in and 1 Television
we will send you a complete out- | AeronauticalEng.
line of the course with a booklet 1 ﬁ""a" Engineer
describing the Institute and our | Gg:'e'ratl"’"
advanced methods of teaching. | Edueation
Send to: Canadian Institute of Sci- |
ence and Technology Ltd., 679
Century Bldg., 412, 5th St. N.w. !
Wash., D.C. l

Chemical
Mathematics
Journalism
Accounting

NAME ... ciiiiiciansinarmesrrrvaernasssasssrassirannassssessosasss
ADDRESS......cccerveereerransancsasccaisimsanisssanrorsssssserase

o e STATE............f

Course Interested In................... R o

Canadians: Send to Canadian |nstl'tuta of
Science & Technology Limited, 679 Garden
Bldg., 263 Adelaide St. West, Toronto, Ontario.

Q ‘....;-‘ yﬂ Wum

FREE &iaioc

B O Send Free 1958 B-A Catalog No. 581,

City. State.

@ Dopt. sM 1012 McGee $*., Kansas City 6, Mo.
Name.

Add —

|
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IO-ELECTRONICS

LEARN ALL g pyygy, ] op rhe INDUSTRY
8Y SHop METHOD | HoME TRA|NING

1. Television . .
including Color Ty

2, Radio ... AM, FM
3. Industrial Electronics
4. Communications

5. Sound “Recording
& HiFidelity

6. Automation
1. FCC License Preparation
8. Radar & Micro Waves

Let National Schools of Los
Angeles. a Practical Resident
Techmeal Schaol for over 50
years, train you at home by
Shop - Method for unlimited
opportumities in All phases ol

You get 19 big kits
of equipment!

GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
an, in sales and service, manufacuring,

roadcasting, telecasting, communications,
research, and many other important branches
of the field. National Schools Master Shop-
Method Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opportwnities,. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!

YOUR TRAINING IS ALL INCLUSIVE

We prepare you for a long list of ‘job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here, Applications of Electronics in industry
—~AUTOMATION —are growing' in tre-
mendous strides. The whole field is alive —
opening up new, imporiant jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARM WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

TV Electronics

YOU GIT EVERYTHING YOU NEED
Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above —many other ma-
terials and services—consuluation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED for outstanding success in Electronics.

INDUSTRY NEEDS YOUW. MATIONAL SCNOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . . .
you do servicing, circuit analysis, and do
over 100 down-to-earth experiments. You
build & Superhet Receiver and 2 modern TV
Receiver, from the ground up, including a
new, big screen picture wbe. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours to keep . . . at just one Jow tuition.

FREE! NATIONAL SCHOOLS

LE BOOK

8
VALUA € LESSON

& SAMPL

Radio

ining 10 ov!
ish to take youf lvam*orm_s
e angeles oIl
A 3w i, modef o
start N
-1V
:\a:é:lnm 3 enu\pmcn\
finest ‘(‘1;
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By O schof 5
ou learn. Check

ation.

Approved for 37
ngulning H

(FEF PR
NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

TECHNICAL TRADE TRAINING SINCE 1908 (
LOS ANGELES 37, CALIFORNIA

—Just Sen'd 0T FAST SERVICE- MAILNOW TO !
Coupon: NATIONAL SCHOOAS, DIPT. RKK.1s ’
§ 0005 mcueroa st i
J MO ANGELES 27, AL, ]
Rush free TV.Radio “Opportunity” Book and sample

NAME

lesson. No salesman will call.

, ADDRESS
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-

ZONE —_STATE
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PROBE

JACK

ZERO
ADJUST

AMPLIFIER INPUT
L

and design testing is the signal tracer,
which permits a check of the signal at all
points from the antenna (or input) to the output
of radios (or amplifiers). Used in combination
with a voltmeter and test speaker, virtually all
trouble-shooting can be done not only easily but
in a minimum of time. The unit shown in Fig. 1
combines the three needs for this type of trouble-
shooting, allowing an audible check of the signal
at any point in the circuit, a voltage measure-
ment at any point, and a speaker test. It also
functions as a utility amplifier, an extra vacuum-
tube voltmeter, and a utility speaker.
The VTVM, a simple bridge circuit using a dual

ONE of the handiest tools for servicing work

N
ubleshooter

By W. F. GEPHART

Troubleshooter and
probe unit (speaker
is mounted in top of
cabinet). Drawing
(left. below) gives
front panel desig-
nations of switches
and jack inputs.

triode (V1 in Figs.
4 and 5), has a
high. input imped-
ance (12 meg-
ohms) and can be
used in grid cir-
cuits without load-
ing. A meter rec-
tifier permits
measurements of
audio frequency
or ac voltages,
making AF volt-
age gain measure-
ments possible
during tracing,
and a polarity
switch permits
measurementof
both positive and
negative dc volt-
ages without re-
versing test leads:.

The signal trac-
ing section is a
high-gain  amplix
fier fed through
a crystal detector,
permitting the sig-
nal to be checked
in either RF, IF or
AF sections. The
detector is mount-
ed in the probe
unit, minimizing
loading in RF
stages. The probe

VOLTMETER

AC ON

2N @
(v
@ 6 LY unit also contains

PROBE

AMPLIFIER
EVEL INPUT

a switch which
transfers the
probe tip from the
amplifier to the
voltmeter to permit voltage measurements at sig-
nal check points without changing leads, plugs,
or reaching to the unit itself to throw a switch.
For utility service, inputs may be fed into the
amplifier at either of two gain levels, and the
output transformer secondary and built-in speak-
er voice coil are each available on jacks on the
front panel, for testing other speakers, and for
using the built-in speaker as a test speaker.
Both the VITVM and signal tracing amplifier
are powered by a transformer-type power supply
which isolates the unit from the power lines.
Figure 2 shows the probe unit details. The
probe housing is a small chili powder can with a
screw top. The probe tip is mounted on a small

POWER
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LHASSIS LAYOUT
MATERIALS LIST—SIGNAL TRACING TROUBLESHOOTER
Desig. Description Desip. Description
R1—9 mep., 1% S§2—2 pole, 6 pos., rotary (Mallory 32264)
R2—2 mep., 19, S3. S4—DPDT toggle
R3——700K 1% (K-1000 ohms) S5—SPOT topgle
R4—200K, 19, S6—SPST topole
RS—T70K, 19, J1—3 cond., open ckt. jack (Mallory SCA-28
R6~—~30K, 19, or JK-33A)

R7, R14, R16—2.2 mep., Vo watt

RE—2500 ohm, 1 watt

R9, R11—27K, 1 watt

R10—S0K pot. (*‘Zero”)

R12—22K, 1 watt

R13—25K pot. (“Calibrate”)

R15—1500 ohm, 1 watt

R17, R22—470K, Y» watt

R18—1 meg. pot. (“Gain")

R19—5000 ohm, 1 watt

R20—12K, 1 watt

R21—270K, 1 watt

R23—360 ohm, 1 watt

R24—5K, 25 watt adj.

Cl—.001 mf., 1000 v.

€2, C6, C8—25 mf., 25 v.

03. C4, C9, C10—8 mf., 450 v,

C7—.01 mf., 400 v.

Sl—SPDT micro-switch (Acro MPB-312, Uni-

max MXJ-1, etc.)

J2, 43, J4, J5—2 cond., closed ckt. jack
—8 k

T1—500-0-500 v. @ 70 ma, 5 v. @ 2A,
6.3v. @ 2.5A. power trans. (Stancor PM-
8403)

T2—5000 ohm to VC output trans.

V1—6SN7

V2—6SJ7

V3—6C5 or 6J5

V4—6V6

V5—5wW4 !

MR-—=Bridge-type meter rectifier

M—0-1 ma. meter

PL—Pilot light assembly

Snkr—d” PM speaker (3.2 ohm VC)
D1--1N34 crystal diode

Miscellaneous: 2x7x9” chassis; 7x8x10” hinged
cover cabinet (ICA 3826); octal sockets;
terminal strips; knobs; feed-through insula-
tor; solder; wire; etc.

tor, a hole in the side of
the can for the micro-
switch, a hole in the cen-
ter of the top of the can
for the cord, and a
mounting hole in the
side of the can, opposite
the hole for the micro-
switch, and near the
open end of the can.
Solder a 6-in. length of
wire to a soldering lug,
and mount the feed-
through insulator and
lug (as shown in Fig. 2)
in the bottom of the can
with a long bolt, with
the wire extending
through the open end of
the can.

Next, solder the diode
leads to the single ter-
minal strip and to the
capacitor as shown, and
solder the other capaci-
tor lead to the proper
terminal of the micro-
switch. Then solder the
three cord leads to the
terminal strip and micro-
switch as shown. Cut
the wire from the feed-
through insulator as
short as possible, and
solder it to the remain-
ing micro-switch termi-
nal. Push the micro-
switch and terminal
strip into the can, first

tr
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positioning and tightening the micro-switch, and
then fasten the terminal strip in place with a
small bolt. Check to be sure that no bare sec-
tions of wire are shorting out, and thread the

23

cord through the
hole in the top of
the can, screwing
the top in place.
The micro-switch
shouldbe wired as
shown in Fig. 2 so
that pressing the
button transfers
the probe tip to
the voltmeter.
Figure 3 gives
the chassis layout
for the entire unit,
Fig. 5 the sche-
matic wiring dia-
gram, and Figs. 4,
6 and 7 the picto-
rial wiring dia-
grams. To mini-
mize hum in the
amplifier, the pow-
er supply is placed
as far from the
amplifier input as
possible, and cer-
tain grid leads
should be shielded
as shown. The
voltmeter multi-
plying resistors
(R1 through R6)
should be of 1%
tolerance, but the
specifications ~ on
the other parts are
not too critical.
The chassis is
secured to the
front panel by the
bottom row of
jacks and switches,
fastened up from
the bottom of the
panel enough to
clear the lip of the
cabinet, which
then requires a
small “leg” at the
back of the chassis
for support (see
Figs. 6 and 7). The
speaker is mount-
ed in the top of
the cabinet and is
connected to the
chassis by a four-
conductor cord
and plug arrange-
ment, permitting
easy removal of

the chassis when removal is necessary.

To calibrate the voltmeter, turn the unit on,
allow several minutes warmup. time, and set the
pointer of the meter to Zero, using R10. Put the
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LEG

NOMENCL ATURE NOT
UNDERLINED INDICATES
LEAD TERMINATION

zxxx INDICATES
SrELOED LEADS

PICTORIAL

(PRI P)
(PRI B+)

SPEAKER WIRING

probe cord in the “Probe” jack, set the Range
Switch (S2) to “10” v., and connect 6 v. dc across
the probe terminals. (It is most importiant that
this test voltage be known to be accurate; an
automobile battery source is suggested). With
the voltage across the probe terminals, adjust the
calibration contrel (R13) for the proper reading.
Since the meter will probably be calibrated 0-10
or 0-100, a new scale should be made for the
meter face and the “proper reading” mentioned
above will be the percentage of the full scale

SEE_SPEAKER
PICTORIAL — ™

Troubleshooting unit out
of cabinet showing “leg”
on chassis and speaker
connecting cord and plug.

reading (10v., as set by
the Range Switch) equal
to the test voltage. Thus,
R13 should be -adjusted
to have the meter read
8 (on a 0-1 meter scale),
6.0 (on a 0-10 scale), or
60 (on a 0-100 scale).

One calibration will do
for all de and ac scales
except the 0-3 v. ac
scale. Due to the load-
ing of the meter recti-
fier, a special scale, es-
tablished by a series of
checks with varying ac
voltages between 0 and 3
v, will have to be made
for this range.

To use the unit as a
Signal Tracer, set S5 on
“Probe,” plug the probe
lead into the proper
jack, and clip the ground
lead of the probe to the
ground of the unit being
checked. Touch the point
of the probe to the vari-
ous check points, and
adjust the Gain control
(R18) for the  desired
signal level. To read
voltage at any point,
press the button on the
probe, making sure that
the Range Switch and the Polarity Switch (S4)
are set properly.

‘To use the unit as a Test Amplifier, set S5 to
“Jack,” and feed the signal into the amplifier
through the High Gain jack (J2) or Low Gain
jack (J3), depending on the gain you require for
your test.

To test a questionable speaker, feed a signal
into the amplifier as you would to test amplifica-
tion, and plug the questionable speaker into the
“Output Transformer” jack (J4) on the front
panel of the unit. ’

To use the built-in speaker as a Test Speaker,
plug the desired output signal into the “Test
Speaker” jack (J5). In this use (and in the ques-
tionable speaker test using the “Output Trans-
former” jack, J4), the output of the amplifier
and the built-in speaker voice coil both have an
impedance of 3.2 ohms.

To use the voltmeter separately, the probe can
be used (with the button pressed), or a separate
set of test leads can be made, terminating in a
three-conductor plug (using Ring and Sleeve
only), to be plugged into the “Probe” jack on the
front panel.

# WIRE METER




RADIO-TV EXPERIMENTER 25

Designer’s

Experimental
(haceic

IN experimental circuit design work, a chassis

on which parts can be readily changed and

substituted for one another, where any type
tube can be used, and where a minimum of
wiring is required, is a real boon to designers,
saving them both time and temper. Without such
a chassis, experimental results are often dis-
appointing due to haywire test rigs. This experi-
menter’s chassis will give “permanent construc-
tion” results while still retaining the advantages
and simplicity of haywire rigs.

Test circuits for up to two tubes are provided
on this chassis, plus a number of features that
reduce wiring problems. By the use of socket
adapters, any tube (up to nine-pin base) can
be used, and there is space on the chassis for
small transformers, relays, and other circuit
components. All connections (except input,
power and output) are soldered, yet components
can be changed without disturbing other com-
ponents connected to the same terminals.

Input, power and output connections are at
the back of the chassis; two filament inputs are
provided, but if tubes with the same voltage are
being used, a switch parallels the filament leads
to the tubes so that only one power lead need
be connected. Similarly, two plate voltage inputs

Top view of designer's chassis ready
for use. Tube socket adapters are on
elther side of chassis.

are provided; these can be tapped on
exposed bus wires at any point down
the center of the chassis, but, if only
a single plate voltage is used, a
switch parallels these leads. The
input and output connections are
both clip and jack type, and each
also appears on two two-terminal tie
points (input shown as “W” and out-
put as “Y” on Fig. 3). This makes
input and output available both near
the tubes and also near the trans-
former mounting space. Wiring for
these units is shown in Figure 4.

A ground (B-minus) clip at the
back of the chassis connects to an
exposed bus wire that runs down
the center of the chassis, across the
center, across the front, and part
way down each side, permitting con-
nection to ground virtually anywhere on the
chassis. Each tube socket has nine exposed sec-
tions of bus wire—one for each pin—for con-
nections. In addition, six .of the tube pins also
have lug connections around the opposite side
of the other tube, parallel-connected with the
basic tube socket bus wires. This arrangement
provides convenient connection from pins of one
tube to those of the other without running a lead
across the chassis. (The parallel connections are
made permanently under the chassis.) Each tube
pin is numbered with decal letters, both at the
tube location and at the paralleling lugs on the
other side of “the chassis. Also located around
each tube socket are seven pieces of isolated
bus wire to serve as tie-points or multiplying
connections.

At the front of the chassis are two open spaces
with a series’ of mounting holes for various-
sized transformers and other, similar electronic
parts. On the outer side of these spaces are the
two-terminal tie points that parallel the input
and output, and on the inner side are two other
two-terminal tie points for miscellaneous trans-
former connections.

A steel panel with five 3-in. holes and five
L.in. holes for mounting potentiometers,
switches, etc., serves as the front of the chassis.
Just behind this panel are two five-terminal tie
points (one on each side, “V” and “2” in Fig. 3),
and one six-terminal tie point (“X”) in the cen-
ter. These are for connections to panel-mounted
components and are parallel-connected to similar
tie points at the back ,of the chassis near the
tube sockets. The bus wires are held in place
by screws and are raised about l4:-in. above
the surface to permit leads from capacitors, re-
sistors, and other #ircuit components to be slipped
under them before “tacking” with solder.

Any tube can be used on the chassis by build-
ing tube socket adapters as shown in Fig}lre 6.
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plywood,

In all cases, the
bottom plug is a
nine-contact octal,
to match the sock-
ets in the chassis;
the upper socket
matches the de-
sired tube. Con-
nections between
the two are made
in pin number or-
der, so that, in

‘many cases, there

will be no connec-
tion to Pin #9 on
the chassis. How-
ever, Pin #1 on
the chassis will al-
ways be Pin #1
of any tube used,
and so on.

The top of the
chassis is 14-in.
tempered hard-
board mounted on
1%-in. plywood.
The tempered sur-
face of the hard-
board is not easily
damaged by sol-
‘der, the plywood
provides strength.
To make the tube
socket connections

and to simplify transformer
mounting, portions of the ply-
wood (shown as light dotted
lines in Figure 3) are cut out
before assembly starts.

The simplest means of drill-
ing all of the holes required
is to make a full-size drawing
of the center points from the
dimensions shown in Fig. 2.
Tape drawing to board and
center-punch holes for drilling.

After the holes are drilled,
temporarily screw-fasten the
hardboard to the plywood
(after fastening the 1¥;-in,
side and front pieces to the
as shown in the

i photo, Fig. 5). Run the ground

bITIE' POINT LAYOUT
B

= == = UNDER-CHASSIS WIRE CONNECTIONS
= e a= — PLYWOOD CUT-OUT ©-NQ 4 WOOD SCREWS

wire first, using bare #16
tinned copper wire. If regular
bus wire
straighten coiled wire by plac-
ing a length between two
boards and rubbing the boards
together so that the wire rolls
between them. Since this wire
-~ is stiff, each above-board sec-
tion should be made individ-
ually and connected under the

is not available,
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INPUT GROUND TERM, STRIP

(OR OUTPUT) cLIP NEAR FRONT

JACK AND cup/ OF CHASSIS
GROUND {WOR Y)

WIRE }
SHIELDED CABLE
{SHIEL DING OPTION-
/ AL ON OUTPUT)

|NPUT-OUTPUT WIRING

TERM. STRIP AT
BACK OF CHASSIS
(W OR Y)

FILAMENT
CLIPS

FILAMENT SWITCH WIRING INSULATED
CLIPS
FILAMENT INSULATED
CcLIPS CLIPS o
8+
TR ’/— SEE SWITCH
B+
cLp
C
HIGH-VOLTAGE
g 8+ SWITCH WIRING.
LEAD  LEAD

chassis, rather than trying to make a series of
bends.

Run the B-plus wire next, using the same type
of wire, again making connections- under the
chassis. Next place the miscellaneous bus wires,
each with a screw at both ends, using bare #18
tinned copper wire for
this purpose. Where
space is‘' available, a
washer at each screw,
under the wire, helps
hold the wire slightly
above the chassis.

The tube socket bus
wires are bare #18, sol-
dered to the socket, run
up through the hole by
the socket, and then to
a screw. The %%-in. length
between the hole and
the screw provides room
for connections.

When all surface wir-
ing is done, place the
multiplying tube pin sol-
dering lugs, using 4-36
machine screws and
nuts. Then screw the
various tie points to the
top, and complete under-
chassis wiring.

Wire the tube pin
multiplying screws first,
by paralleling the ap-
propriate numbered lugs

WIRING DIAGRAMS

MATERIALS LIST—DESIGNER'S CHASSIS

No.Req'd Description
9 medium Fahnestock - clips
1 SPST toggle switch
1 DPST toggle switch
2 open-circuit phone Jacks
4 five.terminal tie strips
6 two-terminal tie strips
2 six-terminal tie strips
V> gross 35" #4 rh woodscrews
24 small solderjng lugs
24 34” 4-36 machine screws and nuts

2 nine contact octal socket with
adapter plate (Amphenol 78RS9)

Ve x 11 x 11” tempered hardboard
Va x 11 x 11”7 plywood
Vo x 114 x 10” pine
(side pieces)
/o x 1% x 117 pine
(front panel backing)
steel plate, approx. 5”7 x 127 ,

insulated allipator clips
3£18 bare tinned copper wire
3£16 bare tinned copper wire
test lead wire

- N

P

For each tube socket adapter assembly:

nine-prong octal plug with adapter
plate (Amphenol 86CP9)

1%4” x 6-32 machine screws and nuts
1V4” metal spacers

#6 flat washers

fock washers

tube socket*

=

=N NN [ad

* For four-pin to octal, standard sizes, use Amphenol Type RS.
For seven-pin miniature, use Amphenol 78A7P with adapter plate,
and for nine-pin miniature, use Amphenol 78A9P and adapter plate.

on each side to each
other, and then multiply-

Bottom view of chassis showing permanent, underchassis tie-point connections.
Note filament cllps in place on right-hand tube socket.
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ing. one set of such connections to the properly-
numbered pin of the tube socket on the other
side of the chassis.

The final wiring to be done under the chassis
is the input, output, filament switch and B-plus
switch. The lead length of the under-chassis
filament leads (made of test lead wire) should
be long enough to permit the insulated clips to
be clipped to any tube socket pin. Two small
nails on the inside of each plywood side piece
hold the leads in place when they are
not being used. In Fig. 5, one set of
leads is connected to tube pins, the
others are clipped to the nails.

The steel panel is screwed to the
front support piece. A bolt goes
through the support and is connected
to the ground lead, enabling the steel
panel to act as a shield from body
capacity.

In using the chassis for circuit de-
sign work, the proper tube adapters
are plugged in and the filament leads
connected to the proper pins under
the chassis. Then transformers and
other “mountable” components are
bolted to the chassis, and panel items
are fastened to the panel. Wiring is
done by slipping component leads
under a bus wire, in a lug, or in a
terminal tie point, and tacking them
in place with solder. In a few cases,
short leads of jumper wire may be
required, but the multiplying charac-
teristics of the various tie points and
tube socket lugs usually makes this
unnecessary.—W. F. GEPHART.

6-32 X 147 MACHINE Scnzw amacmsnns TUBE SOCKET
(LENGTNENED ron
CLARITY) e ADAPTER PLATE

6 WASHER / P~ o RETAINING RING

1" %6 SPACER ———e

= P RETAINING RING
@—— ADAPTER PLATE
9 -PRONG OCTAL
i £ OCKET
MOUNTING SCREW
ARRANGEMENT SAME
TUBE_SOCKEY aDAPTER ASSEmBLY ON BOTH SIDES

B 6 WASHER g et
LOCK WASHE R o

6-32 NUT/?

Designer’s chassis in use, two-tube amplifier under test.

Insulated-Wire Tester

® Convert your Christmas tree lamp tester for
insulated-wire testing. Solder an insulated wire
lead directly to toothed electrode so temporary
connections can be made to insulated wires in
radio and electrical test work. Sharp teeth on
the tester cut through the insulation and contact

- - -,

the wire without damaging the insulation. Con-
nect 2 of these testers to an ac voltmeter for
electrical work, or, to a volt-ohm-milliammeter
for radio service work and experimental work.
Testers have fiber handles which make them safe
for use on high voltages.—ARTHUR TRAUFFER.

Vacuum Cups as Cushions

e Radio amateurs and experimenters find that
vacuum cups with a machine-screw molded in
and a thumb-nut attached, make good rubber
cushions and shock absorbers on a receiver or
transmitter chassis. Sketch shows a gang-con-
denser held and cushioned on chassis, a sub-as-

sembly panel cushioned and held to chassis, and
chassis itself cushioned from operating table. In
latter case, cups also keep chassis from sliding
and scratching furniture. Cups are sold in most
supply stores.—ARTHUR TRAUFFER.
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Oscillator

A Scotsman's Delight

By C. F. ROCKEY

Scots in you—or even if you haven't—

you'll ken this thrifty little oscillator. Its
source of power is tap water—or spit—and it’s
just the thing for code practice, for circuit con-
tinuity testing, for capacitor checking, and for
use as a signal source when adjusting hi-fi or
public address amplifiers.

To build it, first saw, sand smooth and shellac
a 3%-in. piece of soft pine or plywood to a 4 x 4
in. block. .This is your oscillator’s chassis. Next,
physically modify the driver transformer by
bending the bottom fastening lugs away from
the core and removing the mounting frame, find-
ing the dividing point between the “E” and the
“I” sections of the core (see Fig. 3) and—care-
fully—prying up and removing the “I” section.
Set the “I” section aside, re-insert the modified
core in the transformer’s frame and bend the
fastening lugs in place.

We used a Thordarson 14-D-93 interstage audio
coupling transformer (4:1) that we had on hand,
but this type has been discontinued by the manu-
facturer. Its closest present Thordarson equiva-
lent is the 20-A-16 interstage transformer. This
—or any similar transformer made by any other
manufacturer—will work just as well in the oscil-
lator’s ultra-simple circuit.

When transformer is modified, mount it and
all other circuit components except the angle
brackets on the wood-block chassis (see Fig. 4),
with ¥%-in. #6 r.h. wood screws. Before mounting
the two angle brackets, clean their facing sur-
faces carefully with sandpaper or steel wool.
Mount them with faces about }4g in. apart.

Make all connections to the transistor connect-
ing lugs before mounting the transistor to avoid

ﬁ YE, LADDIE, if you've got a bit of the

Spit-Powered

A quick dip of the blotting paper, place it between
the brackets, and you'ye set the set to buszing, ready.
to key oft for code practice.
any possibility of damaging the transistor with
soldering heat. When all wiring is complete (see
Fig. 2) and checked, put the transistor into the
circuit by clamping its leads under the appropri-
ate soldering lugs and screwing them tight. (The
transistor lead adjacent to the red dot is the
Collector, the center lead is the Base, the remain-

ing lead is the Emitter.)

Spit Power. Strictly speaking, the source of
power for this oscillator is not spit or water.
Water is simply the electrolyte of a simple voltage
generating cell whose plates are the dissimilar
metal faces of the iron and brass brackets. Im-
merse a piece of blotting paper (about % x 1%
in.) in tap water, or moisten the paper with
saliva, insert it between the bracket faces and
you will have a source of power for your oscil-
lator. What you're doing, is duplicating one of
the first steps taken by Alessandro Volta (1755-
1837) in developing the world’s first battery (or
pila, as Volta called it). Volta found that if two
dissimilar metal plates (he used copper and zinc)
were separated by moist paper, a current would

- SECONDARY w._] ——~YELLOW WIRE
BLACK WIRE
CENTER TAP MODIFY XFMR AS

(DO NOT USE)} DESCRIBED IN

TEXT (ALSO FI16.3)

PRIMARY,
RED

WIRE g GREEN WIRE | 55
—AWWW—O0 A
COLLECTOR
BASE CK '722 OuTPUT
- EMITTER S
BLUE WIRE — N —08

BRASS ANGLE
— BRACKET

| _IRON
I I/ ANGLE BRACKET
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»
TEST LEADS

(WITH TEST
PRODS)
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DSCILLATOR |OUTPUT

CAPACITOR CHECKER

* dPACITOR
<

HEADPHONES

OSCILLATOR| =

SIGNAL SOURCE FOR aupto 3!
. AMPLIFIER TESTING

MATERIALS LIST—SCOTSMAN’'S DELIGHT
Description

34x4x4” pine or plywood

#6x\," r.h, wood screws

brass angle bracket, 11%” arms

iron angle bracket, 115" arms

Fahnestock clips

CK722 Raytheon transistor

Thordarson 20-A-16 transformer

(or Stancor A-53 or Triad A-31X)

22,000 chm, 1, watt resistor

2000-4000 ochm headphones (Trimm "Futherweluht" stand-

ard or ‘'Professional’” —Allied cat. no's. 59J000, 59J020,

or 59J021)

blotting paper

No. Req’d
1 pc

N O

1 pr

4

flow between them when their outer surfaces
were connected together.

Ordinary tap water usually contains enough
impurities to act as an electrolyte; saliva, too.
But if you don’t get oscillation with either used
as an electrolyte, do as Volta did, use a dilute
salt solution, 1% teaspoonful of table salt in a
small glass of water.

To test the unit for oscillation, connect a high-
impedance (2000 to 4000 ohms) pair of earphones
across the output terminals and listen for a
clear, smooth tone of about 500-1500 c.p.s. If you

RADIO-TV EXPERIMENTER

don’t hear such a tone, check
the wiring and transistor con-
nections for correctness and
if these are as they should
bé insert a 1l%v. dry cell
temporarily across the brack-
ets (plus side of cell to the
brass bracket). This will give
you a check on the transis-
tor’s condition. If it's good,
oscillation will certainly oc-
cur. If'not, substitute a new
transistor in the circuit.
(CK722’s have proved un-
usually reliable in this simple
circuit, but any other good
PNP transistor may also be
used.) Also, if you have used a transformer other
than those specified in the Materials List, see if
reversing its primary connections helps the tone.

With the unit operating, it can be used as a
code-practice oscillator (see Fig. 5A); as a con-
tinuity-resistance checker to locate open circuits
(Fig. 5B)—in circuits up to 10-megohms resist-
ance if you use sensitive phones; as a capacitor
checker (Fig. 5C); and as a signal source for
laudio amplifier testing (Fig. 5D). I too much
hum is present for best audio amplifier testing,
put the oscillator in a grounded coffee can and
bring the shielded cable out through a hole in
the can’s top cover.

In capacitor testing, a good paper or mica
capacitor in the capacity range of .001 mfd to .1
mfd will slightly weaken the signal and notice-
ably change its frequency. An open capacitor
will have no effect on the signal, a shorted ca-
pacitor will kill it. (It is not recommended that
you test electrolytic capacitors w1th the oscil-
lator.)

TRANSFORMER

C-EMITTER
D-BASE
E-COLLECTOR
TRANSISTOR LUGS

Heavy Current Relay

e This little relay will handle as much as two
amps. without trouble. Remove stationary con-
tact of an electric bell or buzzer and turn it
around. When current flows through coil, arma-
ture is pulled in and it makes contact with sta-
tionary member.—R.F.Y.

Better Soldering

e When using non-corrosive soldering paste flux
for radio work, first warm the joint slightly with
the soldering iron, then apply the paste with
a piece of wire. The small amount of flux which
melts on the*joint is entirely adequate. Ex-
cessive flux spreads to adjacent insulation, caus-
ing leakage.
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HETHER assembled merely for enter-
tainment or put to serious use, the

photo-electric control, or “Electric Eye,”

has an element of mystery about it for spectators.
Yet the principles -by which these controls op-
erate are the very same principles applicable to
simple triode tubes.

A triode has three elements: cathode, grid and
plate. Electrons flow through the triode—as they
flow in all tubes—from cathode to plate, since the
cathode is at a negative potential with respect to
the plate. The grid acts as a valve, situated be-
tween cathode and plate, controlling this electron
flow. (In England, radio tubes are called valves.)

When the grid is connected to a voltage with
the same sign (polarity) as the cathode, electron
flow from cathode to plate is impeded since like
charges repel and both the cathode and the grid
(which is closer, physically, to the cathode than
the plate) have like charges. The reverse holds
true, of course, when the grid is connected to a
potential with the sign opposite to that of the
cathode; electron flow through the tube is in-
creased. Thus, varying the sign (or the size) of
the potential (charge) on the grid of a tube
varies the electron flow (current) through it
from cathode to plate.

In photo-electric control circuits, a photo-elec-
tric cell is used to vary the charge on the grid
of a tube and a relay is connected into the plate
circuit. When electron flow through the tube be-
comes sufficient to energize the relay’s magnetic
coil, it closes its switch contacts and thereby per-
forms the desired work—operating motors, lights,
etc. The photocell controls the grid; the grid, the
plate; the plate, the relay.

hoto-Electric

Con_trols

Depending upon the circuit ompleyo& motors, lights,
alarms, etc. can be photo-electric controlled by as little
as a lead pencil intercepting the beam of light.

The 930 photocell employed in the unit shown
in Fig. 1 is its prime mover, its master control.
When light strikes the 930, the relay energizes
because the potential on the grid of the OA4-G
has been changed (see Fig. 2) to permit greater
electron flow to the OA4-G’s plate and, thus,
through the relay’s coil. The same unit can be
wired to de-energize an energized relay (see Fig.
4), still using the photocell as prime mover. In
the de-energizing circuit, the photocell changes
the potential on the grid of the OA4-G so that it
will act as a shut-off valve, interrupting the flow
of current from cathode to plate and thus through
the coil of the relay.

The controls shown in Figs. 2 and 4 employ the
most economical and least complicated of possi-
ble circuits. The triode OA4-G cold cathode used
is a gas-filled, glow discharge tube. When it is
conducting, it glows a deep purple. The unit can
be used as shown in Fig. 1 for experimental or
educational purposes, or it can be enclosed in a
metal or wood cabinet, with a small opening op-
posite the photocell, to perform more serious
tasks.

Construct the 1%x3x3% in, chassis from a piece
of sheet steel or aluminum measuring 5%x6 in.
Scribe the piece 1Y in. on all sides, cut out the

SK. N
RELAY
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RELAY
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4 and 8 can cause either circuit to
operate erratically. In fact, touching
these pins with the fingers will cause
the circuit to operate. A dirty socket
should be cleaned with denatured
alcohol after soldered connections
have been made.

Since each control uses identical
@] components, no harm will be done if

C. CONTACT

e you later wish to rewire your orig-

inal circuit. In fact, either circuit
can do identical jobs because the re-
lay is a S.P.D.T. type. However, the
right circuit for a particular job is
the circuit that keeps the relay de-
SOCKET energized except when the photocell
is to be influenced by the presence

2 g )
N.O, CONTACT
. ELAY
il e
7 -
T
DAY TAOMMET
4 MF,
oM\l
1K
930
SOCKET O 2
LY
I 2 3 4« Vs
INE g LOAD s

= .
PICTORIAL RELAY ENERGIZES WMEN LIGHT STRIKES PMOTO CELL

corners, and bend the panel to shape in a vise.
Cut two 1 in. or 14 in. holes on the top of the
chassis for mounting the two octal tube sockets,
and drill a % in. hole between the socket open-
ings for a }%-in. rubber grommet. There is ample
room on the chassis top, so location is not critical.
The relay coil and contact leads are passed
through the rubber grommet. Finally, two 4 in.
holes—spaced as needed—are drilled on the top
of the chassis for mounting a 5000 ohm, S.P.D.T\
relay. Location of these holes will depend upon
the make of relay employed.

To make the control completely flexible, power
line input and relay switch contacts terminate
on a Cinch-Jones barrier strip mounted on the
front apron of the chassis. Provide the apron
with a % x3 in. slot directly behind the upper
row of terminal screws, remove these screws and
solder the leads into the threaded bushings. Your
electronic parts dealer may be able to supply a
terminal strip with soldering lugs, but we prefer
the arrangement shown in Fig. 1.

Depending upon whether you want to energize
a relay, or de-energize it, wire as shown in Figs.
2 and 3 or 4 and 5. While many relays .are small
enough for such under-chassis mounting, top-
chassis mounting is advised. This allows the ex-
perimenter to adjust the relay’s contacts and
armature tension, and also to see it in action.
Note that only pins 4 and 8 of the 930 photocell
and pins 2, 5 and 7 of the OA4-G are used. Other
pins on their tube bases are dummies. Therefore,
any blank lugs on their tube sockets may be used
as solder tie-points for securing component leads.
The electrolytic capacitor, for instance, may be
secured to blank socket lugs to insure rigidity.

Make soldered connections to the photocell
socket as clean as possible. Leakage across pins

or absence of light as called for by
the job.

Figures 2 and 3 show the 930 pho-
tocell wired to produce a positive
potential on the OA4-G’s “grid”
(starter anode) when the 930 is made
conductive by, say, a fire, daybreak,
or & beam of artificial light. This
hook-up can be used to turn on yard
lights, operate motor driven garage doors, etc. At
all other times, the control rides on the power
line and draws almost zero current. There is no
heat or wear on the components, and years of
troublefree service are assured.

Figures 4 and 5 show the 930 photocell wired
to produce a negative potential on the OA4-G’s
starter. .As long as a beam of light plays on the
photocell’s light sensitive cathode, the starter
grid of the OA4-G has more negative voltage on
it because of the photocell, than positive bias
(fixed d-c potential) arriving via the 10 megohm
resistor. The OA4-G tube, therefore, does not
conduct. Breaking the beam focused on the 930,
however, stops the flow of electrons through it,
making the positive voltage through the 10 meg-
ohm resistor the master. The OA4-G instantly
fires (conducts), the relay pulls in and, say, the
burglar alarm sounds.

Only the experimenter who builds and experi-
ments with these circuits will be able to appre-
ciate their possibilities. The operation of either
arrangement is virtually foolproof except for
minor relay adjustments. The original control
employed a Sigma Type 4-F relay with an 8K
(8000) ohm coil. Sigma relays are slightly more
expensive than other makes because they provide

MATERIALS LIST—PHOTO-ELECTRIC COMTROLS
Description
1 pc 51/ x 6” light steet or aluminum
molded or wafer octal tube sockets
930 photocell
0A4-G cold cathode triode
Cinch-Jones barrier terminal strip #5-141
5K (5000) ohm relay (Potter-Brumfield LS-5 or LM-S, or
equivalent)
1K (1000) ohm, 1 watt resistor
10M (10 megohm) V4 watt resistor

M N

-
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the circuits, though it may be necessary to make
minor spacing adjustments of contacts and to
reduce the armature tension of the fixed coil
spring, for optimum relay sensitivity.

Potter & Brumfield relays are provided with
silver contacts which will handle loads up to 5
amps. at 110 v. (550 watts). The Sigma relay con-
tacts are rated at 2 amps. (220 watts). Where
greater loads are involved, an auxiliary magnetic
contactor or mercury plunger type relay must be
used, and the photo-control relay contacts op-
erate the coil of this power relay. A heavy motor
or load is handled by the power relay's silver
contacts or mercury solenoid displacement. Power
relays are made in a variety of sizes and types,
including “lock-in” relays which,
when' momentarily energized, lock
and continue to sound alarms, etc.
until manually released.

A typical use of the circuit shown
in Figs. 2 and 3 might be to run a
motor. A 110-125 v. source is con-
nected to terminals #1 and #2 of
the terminal strip and one wire of
the motor is also connected to termi-
nal #1. A jumper lead is connected
across terminals #2 and #3 and the
remaining motor wire is connected
to terminal #35.

Light (a flashlight, for instance)
activating the photocell causes the
relay armature (terminal #3) to
close the relay’s normally open con-

PICTORIAL RELAY DE-ENERGIZES WHEN LIGHT STRIKES PMOTO CELL

precision adjustment of contacts and of armature
tension. However, the inexpensive SK' relays
made by Potter & Brumfield work quite well in

Plastic Lead-in Window Insert

® Most radio amateurs
know that clear poly-
styrene window panes .. o oenel |
are available to replace TRIANGLE
. INSERT

glass panes so lead-in

can be brought in with-
out drilling glass, but
fitting in a triangular §LASS
corner saves the cost of o (
a whole pane.

Remove the glass pane
and cut off the corner,
not more than 4' in,
along either side. For about 20c you can get
enough 342 in. polystyrene plastic sheet to fill in
the corner. Drill through the plastic corner for
lead-ins.—ARTHUR TRAUFFER.

RADIO
LEAD-INS ~]

tact (terminal #5) and the motor
runs. To reverse this action, move
the motor lead on terminal #5 to
terminal #4. Now the motor will
continue to run until light strikes
photocell. The combination of cir-
cuits and double throw relay con-
tacts makes possible a great variety
of electrical functions—starting one
device and stopping another by em-
ploying both the ‘normally open (NO) and nor-
mally closed (NC) relay contacts—T. A. B.

Handy Reel For Solder

® Small household
packages of solder
that are not regularly
supplied on a reel can
be transferred onto a
handy dispenser and
holder by coiling
them on a used adhe-
sive tape reel as
shown in the drawing.
This does away with
much of the direct
contact with the sol-
der and any escaped flux. Cut a hole at the side
of the can for uncoiling the solder. A wedge-
shaped notch at the side of the hqle will lock the
solder from receding back into the can.



34 RADIO-TV EXPERIMENTER

How to Get the Right
Tape Recorder

By MILT GRASSELL and DON HUNTER

Elvis Presley, trial summations, hen-house

tunes—even TV pictures—can be captured
with a tape recorder, the right tape recorder. To
get that right recorder you have to know, before
stepping up to the counter: 1) what type of
material you're going to want to tape; and 2)
what equipment is equal to the task.

Tape recording has .become one of the hot
divisions in the home appliance field. One reason
is that prices are down. True, some custom-made
sets cost more than $20,000; and professional sets
range from about $300 to $3600 in price. But for
$75 to $300 or so you can get excellent home
units. (And, after you've paid for the recorder,
additional costs for tapes—tapes that can be
erased and re-recorded more than 3,000 times—
are minor.) A recorder that cost about $150 ten
years ago, sells for around $90 today—and it’s
a better machine today than it was 10 years ago,
simpler and more economical to operate.

The latest recorders are also more versatile
than models were back in the 40’s. Business
firms, for instance, protect their property with
tapes of stern, commanding voices calling for
police and telling burglars the jig is up. And
hen house custodians find that taped music not
only pleases Pertelote, it coaxes greater egg
production from her. So what qualities should
you look for in order to get the right recorder
for your purposes? Well, the best place to start

FIRST words of an infant-size Junior Miss,

That first ‘“muh.muh” will
be just as valuable to you
in years to come as the
“mi-mi-m{” of a world-
famous mezzo-soprano —
probably more valuable.
But you can capture them
both for posterity with a
tape recorder. Recorder
shown here is a Bell and
Howell TDC Stereotone,

your investigation is
with the mechanical fea-
tures of the various
makes and models; then
go on to check the elec-
tronic features.

MECHANICAL
FEATURES

Motors. The number
of motors is often di-
rectly responsible for
the quality of the re-
cording. A constant
tape speed is required
for high fidelity. When
this speed varies—even
slightly—flutter and
wow show up. Flutter is
an unsteadiness of
sound, volume, and
pitch, caused by rapid
variations in the tape
speed, usually noticeable in the higher frequen-
cy ranges. Wow is a wavering of sound similar
to that produced by a disc record rotating at an
uneven speed.

Flutter and wow are reduced by having sepa-
rate motors (three are best) for (1) the capstan
(it pulls tape at a constant linear speed), (2) the
supply (feeding) reel, and (3) the take-up reel.
Separate motors also minimize tape spill (tape
that continues to unwind after the capstan has
stopped) and tape breakage due to jerkiness.

Fast Forward ond Fast Rewind. Sometimes you
will need to get from one part of your tape to
another. That’s where the fast forward and fast
rewind controls come in. It's a good idea to
pick a machine with a forward and rewind ratio
of 10 to 1 or greater.

The Selection Locator control quickly locates
programs on your tape. (Also called index
counters and program indicators). While this
contro] is not essential on home machines, some
recordists find it convenient.

TABLE A
Recording time for 7-inch (1200-foot) reel on full- and half-track
tape recorders
Full Track Half Track
Machine Machine
At 174 ips 2 hrs 4 hrs (2 hrs in each direction)
At 334 ips 1hr 2 hrs (1 hr in each direction)
At 7V5 ips ( hr 1 hr ('( hr in each direction)
At 15 ips }4 hr Vo hr (}4 hr In each direction)

e
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If you're shopping for «
tape recorder and have
$1500-plus, you can get
Bell and Howell’s Series
866 radio-phonograph-re-
corder combination shown
at right. If you don’t hap-
pen to have that much at
the moment, units such as
Webster Electric’s Ekotape
Model 240 (inset), are
available for under $200.

Two of the least de-
sired types of locators
are (1) lines marked
under the reels indicat-
ing elapsed time ‘and
(2) dial-type pointers
indicating remaining
time. Neither is very
accurate.

An odometer-type
counter gives a much
more accurate tape lo-
cation if it is synchro-
nized with some point
on the tape each time.

Maximum Reel Size
partly determines the
kind of material you
can record. You can’t
cram a 14-in. reel on a recorder designed for
a five-in. reel (except on some machines where
adapters are available at extra cost). Be sure
you get a recorder that will take large reels if
you plan to make long recordings. For most
home or amateur uses a seven-in. reel is the
most convenient. Professional machines will take
10-inchers.

Tape Speed more than anything else deter-
mines how much it will cost you to use your

35
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recorder. The faster the tape is used, the more
you will spend unless you re-use your tapes.
Table A lists the recording time for a seven-inch
(1200-ft. reel) of tape on a full- and half-track
machine:

Tape speed is also important for fidelity. Table
A shows that you get more playing time for
your money by using slower tape speeds. But
at slower speeds fidelity suffers.

Recorders operating at 33% ips (inches per

TABLE B Recorder Features to Check With the Salesman

ELECTRONIC
SPECIFICATIONS

I. Frequency response

This Is GO0D
80-8,000 cps + 3 db

2. Tape speed equalization At higher tape speed only

3. Level indicator Neon bulbs

4. Inputs Microphone and radio

S. Heads and amplifiers Two heads and single amplifier

| good &” speaker plus ext.
speaker jack
Treble only

6. Speaker system

7. Tone controls
8. Extras

MECHANICAL
SPECIFICATIONS

I. Wow and flutter
2. Number. of motor¢

0.3% at 7'/ ips
One or two

Ty ips, 3% ips
Should have both
Mechanical cbraking

3. Tape speeds

4, Fast forward and reverse
5. Positive motor action
[
7

Record interlock
Less than 30 Ibs.

. Foolproof controls
. Weight for portables

This is BETTER

70-10,000 cps + 3 db

At higher and lower speeds.

Magic eye or Y.U. meter

Microphone and radio with
mixing

Three heads and separate am-
plifiers for record and play-
back

8or 10" speaker, multipie speak-
ers, plus ext, speaker jack

Bass and treble

Provision to use as a8 P.A. sys-
tem. Remote control provi-
sion. Built-in radio

Less than 0.2%

Three, or synchronous capstan
drive motor

15, 7Y/ and 3% ips

Should have both but fast

Won't spill or break tape when
switched fast

Record interlock

Less than 25 Ibs.

second) ‘are us-
ually adequate to
cover the princi-
pal frequencies of
the human voice.
Hi-fi aficionados
will want to re-
cord at higher
speeds (7Y% ipsand
15 ips) since re-
cordings at these
speeds will repro-
duce the tonal
qualities of such
instruments as vi-
olins, French
horns, and pipe
organs more faith-
fully.

Controls. There
are two basic types
of controls, me-
chanical and elec-
trical. The elec-
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This Informallon Was d from
trade sources. (SCIENCE AND MECHANIGS does not undertake to guar-

ELECTRONIC FEATURES(*)

antee accuracy.)

facturers’ literature and

Redwood City, Calif.

*Frequency *Tape Speed *Recording *Heads and *Speaker
Manufacturer and Model Price Response at Equalization Level *Inputs Amplifier .System
14 ips . {ndicator

Knight 96R2840 $84.80 65-8,000 7% only Neon lamp Mike 1 head: 5x7°
Allied Radio Corp. =3 db Radic-phono 1 amplifier
‘100 N. Western Ave.
Chlcago 80, 1il.
Pentron RWN $139.80 60-8,000 7% only Neon iamp Mike 2 heads 4x8°
The Pentron Corp. Radio-phono 1 amplifier
777 S. Tripp Ave.
Chicago 24, 1il. b
Bell RT88 $139.95 50-10,000 7% and 3%  Neon lamp Mike 1 head 6x8*
Bell Sound Systems Radio-phono 1 amplifier
Columbus 7, Ohio
Mitchell 2528 $139.85 85-10,000 7% only Neon lamp Mike 1 head Two
Esco Electronics, inc. Radio-phono 1 amplifier 4’ speakers
901 West Huron
Chicago, Il
Ampro 745 $159.80 60-11,000 7% only Magic eye Mike 2 heads Two
Ampro Corp. Radlo-phono 1 amplifier Bx7° woofers
2835 N. Western Ave, 3" tweeter
Chicago 18, Il 4
Masco 500 $168.50 80-12,000 7% oply 2 neon lamps  Mike 1 head 8x7°
Mark Simpson Mfg. Co. =3 db - Radio-phono 1 amplifier
32-28 48th Street s ]
Long lsland City 3, N.Y.
VM 710 $189.00 40-14,000 7% only 2 neon lamps  Mike 2 heads 8x9” woofer
VM Corp. =8 db Radio-phono 1 amplifie 4" tweeter
Benton Harbor,
Michigan
Webster Electric W240 $189.50 50-7,000 7% only Neon lamp Mike 1 head [

(Ekotape) Radio-phono 1 amplifier
Webster-Electric Co.
Racine, Wisconsin
Wilcox-Gay 651 $189.85 65-10,000 7% only 2 neon lamps  Mike 1 head 8x9”
Wiicox-Gay Corp. =3 db Radio-phono 1 amplifier q
Charlotte, 3 tweeter
Michigan
RCA 7TR3 $199.95 60-8,000 7% only 2 neon lamps  Mike 1-head 8%’
RCA Victor Div. Radio-phone 1 amplifier two 3%°
Camden,
Now Jersey
Webcor 2711 $190.96 60-10,000 7% and Magic eye Mike 2 heads e
Waebster-Chicago Corp. =3 db ki Radio-phono 1 amplifier
5810 Bioomingdale Ave,
Chicago 39, Il
Revere T700D $225.00 40-14,000 7% and 2 neon lamps  Mike 1 head 6x8°
Revere Camera Co. =3 db ki Radlo-phono 1 hmplifier
230 East 21st St.
Chicago 18, H.
Bell & Howell 300M $289.95 50-15,000 % only 2 neon lamps  Mike 2 heads Two 8° woofers
7100 McCormick Road =2 db Radlo-phono 1 amplifter Two electro-
Chlicago 43, 1. static tweeters
Dukana 11A200 $385.00 50-10,000 7% and Magic eye 2 mikes 2 heads 6x9’
DuKane Corp. =1% db 3% Radic-phono 1 amplifier
St. Charles, }il.
Ampex 601 with 620 $714.50 40-16,000 7% only V.U, meter Mike: 3 heads 8" speaker,
Ampaex Electric Corp. =4 db line 2 amplifiers  acoustic
934 Charter St. enclosure
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MECHANICAL FEATURES(**)

*Tone *Walts **Wow and  **Number of **TapeSpeed **Fast Wind **Positive **Foolproof  **Carrying Other
Controls Output Flutter at Motors In Ips and Rewind Tape Controls Waeight Features
734 lps Braking
Trobis (088 —————e 0.5% one % yes yos yos 41bs. —_—
% (mechanical) (keyboard)
Treble loss 4 watts 0. 8% ons 1% yes yes yes 23 lbs. P.A,
(Autter 3 {mechanical)  (gearshift)
only)
Treble loss 3'% watts —_— three % yes yes yes 27 lbs. P.A.
3% {electrical) {keyboard)
Treble loss 2 watts 0.3% one 7% yes yes yes 224 lbs. Tape
3 {mechanical) ({rotary switch) storage space

Treble loss 6 watts 0.5% one % yes yes yes 25 lbs. Editing
3% (mechanical) (switch) conveniences
Treble loss 5 watts 0.3% one % yes yes yes 23 |bs. P.A,
N k2] (mechanlcal) (gear shift) Monitoring
facility
L}
Feedback B watts 0.8% one 4 B yes yos yes 30 Ibs. Tape timer,
Treble and % (mechanical) (keyboard) Auto shut-off,
bass boost Patch cord,
Pause control
Treble loss 2% watts 0.3% one % yes es yes 28 [bs. P.A.
k1) {machanlcal) (rotary
switches)
Treble foss 7 watts ' 0.36% one 7% yos yes yes 35 |bs. Tape index,
% (mechanical) (keyboard) Can mix mike
and radio, P.
A., Remote
control
Treble loss 2% watts 0.3% one v yes yes 8s 38 lbs. Remote con-
plus music/ % (mechanical) {push-bulton) trol, Odome-
vocal switch ter, Patch cord
Trobie loss 8 walts 0.4% two % yes yos yes 45 |bs. Auto reel
(peak) (4 coil) 3% (mechanical) (rotary reverse,
switch) P.A., Reel
turn counter,
Auto shut-off
Treble 5Y: watts 0.3% one % yes 08 yes 30 ibs. P.A., Odom-
and bass % {mochnnlcal) (keyboard) eter, Remote
control
provision
Treble loss 10 watts 0.2% three bé: ] yes yos yes 42 Ibs. Drop-in tape
3% (electrical) (push button) threading, P.
A., Odometer,
Auto tape
shut-off
Trebie loss 7% watts 0.3% one % yes yes yes 45 {bs. P.A., Odom-
k2 (mechanical) (push but- oter, Tape
tons and splicer
switch)
Bass/treble 10 watts 0.25% one. 7% only, yes yes yes 56 Ibs. In P.A., Two
on amplifier others on (mechanical) (two two cases  channel mix-
order switches)” er, Drop-in

tapethreading
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TABLE C

Check for These Tape Recorder Features When Shopping (listed in order of importance).

ELECTRONIC
Frequency Response. The highest and lowest sound fre-
quencies that can be recorded and played back; also
includes the db variation within this range.

it
-

Equalization for Different Tape Speeds. An adjustment
which makes the recorder givé its best performance at
each tape speed.

Level Indicator. This may be one or two neon bulbs, a
s magic eye, or volume indicating meter.

Inputs. There should be at least two. One for micro-
phone, one for radio. On better machines there are
provisions that permit mixing the two and simultaneous
recording of both.

Separate Heads And Amplifiers. Lower-priced machines
use a single amplifier switching fron? record to playback.
More expensive machines use separate amplifiers for
each. This usually permits better equalization. Less ex-
pensive machines usually use the same head for recording
and playback. More expensive machines use a separate
head for each (each head can be designed for best per-
formance).

ul:th

Speaker System. All recorders should provide a jack to

6_ permit a use of an external high fidelity speaker, High
fidelity {particularly bass) is difficult to obtain with a
small tape recorder cabinet. One good speaker is
enough, the larger the better. Multiple speakers—as
used in tape recorders—usually do not aid fidelity; they
may help disperse sound more uniformly.

Tone Controls. Required on playback only. Separate

7_ bass and treble controls are helpful. Better machine will
have bass and treble boost as well as bass and treble
droop.

MECHANICAL

Wow And Flutter. Listening for wow and flutter is a way

]. of telling how good the motor and ,bearings are. If
they're poorly made and aligned, recordings of sustained
tones (voice, organ, or piano) will have an extraneous
tremolo.

Number Of Motors. Two or three are preferable. One
o ©Of two well-made motors give improved wow and flutter
performance over three poorly-made motors.

Tape Speeds Available. A home machine should be able

. to play back and record at least 7%z ips and 3% Ips. A
pfofessional machine should be able to run at I5 Ips and
7'y ips at least. Most pre-recorded tapes on the market
are recorded at 7!/, Ips, with some at 3% ips.

Fast Forward And Fast Rewind. These controls save
s Considerable time when changing reels and locating
secki_ons within a reel.

Posifive Switching Operation. When switching between
forward and fast forward, forward and rewind, etc., no
setting of the function switching should permit the tape
to spill or to break.

Ease of Switching. Switching controls should be grouped

o in one section of the recorder. Push button or piano-key
switching is most desirable. All recorders should have
some type of interlock to permit recording only when an
extra switch is thrown. This prevents most erasing of
tapes accidentally.

portable weightgfor the average home type recorder.
If you want to do a great deal of interviewing, a smaller
machine would be better. There is some sacrifice of
fidelity in the very.smallest machines under 10 lbs.

]
7 Weight And Portability. Twenty to 30 lbs. is & good
[ ]

8- Extras. Inputs for public address systems, remote control switches, mikes, etc., are helpful.

trical types actuate a solenoid; the mechanical
types work by pressure. Electrical controls are
more expensive, but are easier to adjust. On
a very light portable model, mechanical con-
trols would be most practical since their tom-
ponents weigh less.

Piano-style keys, knobs, levers, and push-but-
tons operate the various makes. Some reeording
specialists prefer either the piano keys or push-
buttons.

Controls to look for are record/playback; vol-
ume; fast forward/fast reverse; and record-level
indicator. One necessary control is an interlock
to prevent accidental erasure. On a well-designed
recorder an interlock’s actuating handle will be
so distinctively designed that it cannot be mis-
taken for any other control.

Welight. Many of the portables used in homes,
schools, and chtrches weigh from 15 to 30 lbs.
and are no larger than ,a typewriter. If you're
going to use it for field work, carrying it from
place to place frequently, better buy one of the
lightweights that weigh 25 lbs. or less.

Remember though, to some degree, there is a
correlation between weight of the recorder and
quality of recordings. Weight in the right places
reduces distortion from waver and uneven speed.

Style and Finish. Keep in mind that while- at-

tractive furniture-style cabinets make recorders
handsome additions to your furnishings, they up
purchase price a good deal. With a luggage-type
portable case you can tape and play back just as
fine recordings.as you can with a walnut-cabinet
model.

ELECTRONIC FEATURES

Overall Frequency Response refers to the fre-
quency of sound waves a recorder can record
and play back. It is expressed in cycles-per-
second (cps). You can only make good record-
ings within the overall frequency response limits
of your machine.

The average adult male’s voice has a 100-to-
5,000 cps range. The human ear, roughly speak-
ing, can hear sounds from 20 to 18,000 cps. Many
persons, however, cannot hear this well.

Manufacturer’s specifications give the low and
the high frequency limits of their recorders. In
general, low-priced recorders suitable for taping
such material as music, bird calls, and sourid
effects have overall frequency response ranges
of about 80 to 8,000 cps. Higher-priced machines
for the same material will bracket 30 to 15,000
cps. For recording speech, a range of 150 to 4000
cps is adequate.

Frequency Response Deviation refers to a ratio
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Carried in a shoulder-holster, this three-lb. Midgetape,
manufactured by Mohawk Busineas Machines Corp.,
is used by law enforcement agencies, salesmen and

many others. Amplifier Corporation of America has
an 113, lb. recorder which is built into a brief case
and is widely used by salesmen.

of loudness which is pegged in terms of the
loudness of individual sound tones. A mathe-
matical term known as a decibel (db) stands
for the ratio between a common point of loudness
or reference volume level (usually at 400 or
1000 cps) and the volume level at another fre-
quency. The faithfulness with which a re-
corder picks up and records every sound within
its frequency response range at the same relative
degree of loudness as the original sound deter-
mines the closeness of the finished recording
to the real thing. That is, a recorder should,
ideally, give a “flat” response over its entire
frequency range. But this ideal is found only
in the most expensive commercial equipment;
most equipment will deviate to some extent.

So you will want to remember two things
when considering the sound fidelity of a tape
recorder: first, the highest and lowest frequen-
cies it will reproduce, and second, how flat its
response is between these frequency limits. If
audio signals of exactly the same amplitude
were fed into the recorder at each in-between
frequency, would they be recorded at the same
volume? If not, how much would they be above
and below an arbitrary reference point?

A perfectly flat system would have no differ-
ence, that is, it would have a ratio of 0 db.
A tape recorder, with specifications such as 30
cps to 13,000 cps, =1 db at 15 ips, for instance,
would be a very fine unit.

Machines with larger deviations, however, are
satisfactory for much ‘work: A machine with an
overall frequency response of 40 cps to 10,000
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cps +=2 db at 7% ips would still make excellent
recordings of well played music; 50 cps to 7,000
cps +4 db at 334 ips—recordings acceptable for
many listeners; 80 cps to 5,000 cps =5 db at 1%
ips—many listeners would: 1) object to the wide
variations in intensity in normal speech; 2) no-
tice the slight differences of intensity between
differently pitched passages in music; and 3)
find the sound generally irritating.

Dynamic Range is a highly important tape re-
corder feature for it limits how low a sound and
how high a sound can be recorded. If the
recording amplifiers have considerable hum and
noise in them they will mask over low sounds.
A recorder which has a poor dynamic range
will not be able to capture the pianissimo pas-
sages in music, for example. The dynamic range,
or signal to noise ratio, is usually expressed in
number of dbs. The better class of home re-
corder will have a dynamic range of 40 db or
better. Some professional recorders have dy-
namic ranges of better than 60 db. (Symphonic
music will often have dynamic ranges of 60 to
70 db.)

Equalization Correction. The slower the tape
speed, the more closely wave lengths are erowd-
ed on the tape. Sounds of higher frequencies,
having the shortest wave lengths, suffer most.
A good recorder circuit should build up the
higher frequencies to overcome this loss of cor-
rect pitch caused by low tape speed. The process
of doing this is called equalization.

When tape speed is doubled (from 33 to 7%
ips for example), the loss occurs an octave high-
er, and the equalization should be changed to
build up the new high limit.

Recording-Level Indicator. A distortion level
of less than three percent is hard to detect.
Many table model radios have distortion as high
as 10 percent. Recording at too high a volume
level: 1) makes it difficult to erase the tape;
2) introduces distortion; 3) magnetizes the re-
cording head; and 4) reduces the natural dynamic
volume range. For all of these reasons you’ll
want a good recording-level meter on the tape
recorder you buy.

A single neon or a magic-eye bulb is.the sim-
plest effective type of level indicator. A set
of dual bulbs (one that flickers continuously
and another that flickers when the level is too
high) is more satisfactory than the single bulb.
A magic eye indicator is better than the neon
bulb_type. And.a'volume-unit indicating meter
is best.

Inputs. Some of the more professional style re-
corders have remote control plugs. If you expect
to use your machine in theaters or in the field
you may want to look for a model equipped
with them. Most of the less expensive recorders
will handle one microphone (high impedance)
and/or one input such as radio or phonograph.

With a more versatile recorder circuit you
can mix in a microphone and a phonograph at
the same time on separate controls. And the
more expensive recorders have inputs such as
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Home uses for a wTecorder are almost umlimited.
Narration for home movies, for instance, can be
recorded (and synchronized with projector by bar-
markings on tape); or dramatic readings, complete
with sound effects, can be transcribed. Above, a
fire is being simulated with cellophane held near

the microphone. The sound of human footsteps in

snow are made by squeezing a box of cornstarch;

horsesteps on a dirt road, by manipulating two

coconut half-shells in a pan filled with sand (for a

gravel road, add small pebbles to sand); thunder,

by rattling sheetmetal; walking through underbrush,
by twisting broomstraws; ete.

line plugs for bringing in sound from a telephone
remote line, radio, phonograph, P. A. system, or
other source.

Separate Recording and Playback Amplifiers.
Some machines with separate record and play-
back heads also have separate recording and
playback amplifiers. With these, the tape can be
monitored or listened to as it is being recorded
and you can make a continuous check on the
recording process, rather than waiting until the
recording is finished.

Heads and Head Alignment Adjustments. Dual
heads are a compromise if you want your re-
corder to have maximum usefulness. Most lower-
and medium-priced machines have two separate
magnetic heads, one for erasing, the other for
both recording and playback. For maximum util-
ity, you may want a recorder with three separate
heads, one for erasing, one for recording, and
one for playback.

For highest fidelity you should choose a ma-
chine with adjustable heads so that you can
align the heads with the tape. The recording or
playback head must always be perpendicular
to the tape’s direction for good recording.

Editing Ease. On most of the non-professional
tape recorders the erasing and combination re-
cord-playback heads are shielded with cover
plates. These covers look nice but they make
editing difficult. So do reels that will not move
when the tape is not in “run” position. It is
best to remove the cover plates when extensive
split-word editing is done.

When marking tape for editing, we prefer to
move the tape manually (by turning the take-up
and feed reels by hand) with the sound on. On
many of the moderate-priced models this cannot
be done. You have to run the machine with the
motor going full speed, then control tape position
by adjusting push buttons and knobs. This makes
it hard to find words.

Fdll vs. Half Sound Tracks. The signal, or
strength of magnetization, is stronger on full-
track machines. Less area on the tape is used
on half-track recordings.

All home recorders are likely to be half-track.
On these machines about half the tape width is
used to record in one direction, the other half
in the opposite direction. That’s how you get
twice the recording time on a reel of tape on a
half-track machine as you do on a fulletrack
recorder. And that’s why you spend less for
tape with a half-track outfit. But when you cut
portions out while editing the track on one half
of a tape, you're also cutting out some of the
programs on the other half.

Speakers. Low- and medium-priced tape re-
corders generally have built-in speakers; this
is a good feature for portable machines. You
should have at least one good six- to eight-in.
speaker; a bigger one is better yet.

Most of the better recording units have a jack
for plugging in a larger external speaker or for
feeding a hi-fi amplifier.

Tone Controls. On most recorders these con-
trols for decreasing or boosting the intensity
of the low, middle and/or high tones operate
only during playback. On a few they function
during_both recording and playback.

A single tone control usually does only one
thing—eliminates the high frequencies. This
makes a muffled reproduction. If a machine has
both treble and bass boost and droop controls,
you can usually add bass tones and retain the
highs, or reduce the bass without producing
shrill high frequencies.

Public Address Operation. Any recorder which
has switching controls for connecting the micro-
phdne directly through the amplifier to the
speaker can be used as a public address system.

Batteries. Most portable, battery operated
machines require a “B” battery and several flash-
light type dry cells for filament and motor oper-
ation. Other portable machines use a recharge-
able wet battery. Spring-wound models for
recording in remote areas are available.

Wherever you want to record, keep in mind
what kind of matérial youre going to want to
get. If it’s to be Junior at home reciting Tenny-
son, the church choir live or symphony concerts
off the radio, then $100 to $200 should get what
you want.

If you want to concentrate on voice tapes at
work or at school you can buy recorders for
$90 to $160. But if you’re most interested in
taping music and doing the job with excellent
fidelity, then you'd better be prepared to spend
$300 to $350 or more.
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B-Battery Eliminator for
Portable Radios

gadgets when they, are working. Usually when these sets conk

PERSONAL portable battery-operated sets are very convenient

out, it's because the A or B batteries have gone dead. Many
of today’s compact portables use easily-obtained ordinary flashlight

cells for A-power. However, the B battery is a specialty item many
appliance stores may have to order for you.

When used indoors, it is foolish to: waste expensive packaged
power when the portable, even if it is not designed for power line
operation, can be made to operate off the 115-125 volt ac-dc power
line, thus saving the B battery for use only when the set is outdoors.
This safe, compact B Battery Eliminator (Figs.'3, 4 and 5) costs
less to build than the battery it replaces which retails for about
$2.50 plus local taxes. You can change over from battery to elimi-
nator use, incidentally, in just about one min-

ute’s time!

When your radio is operated with this battery
eliminator, you'll notice, first of all, a great im-
provement in tone quality. That's because most
small portables are limited to 67 volts plate
supply, but this eliminator delivers 90 volts dc
from the power line. Most portable sets are actu-
ally designed for best operation at 90 volts, but
battery space limits operation to 67%.

Ordinarily, a portable radio operates without
benefit of a ground. However, when operated
with the eliminator, a ground is automatically
established through the power line. Reversing
the line cord plug in the outlet will show you
which position does the best jo
the volume and range of the receiver.

Because the size and
shape ;of B batteries vary,
we chose a set employing a
minimum of space for the
B battery. The reader can
always use a larger plastic
box to contain the elimi-
nator if his set is not as
crowded as our receiver.
To house the eliminator, we
secured a re-use type,
hinged, 1 x 134 x 433 in. plas-
tic box (originally contain-
ing a boy's bow tie). The
eliminator itself was 1 in.
shorter than the B battery
it replaced.

You'll need just five elec-
tronic components to make
the eliminator: a half-wave
selenium rectifier, two elec-
trolytic capacitors and two
resistors. Mount these on
a strip of ¥¢ x 136 x 3% in.
Bakelite. Lay out the Bake=
lite as shown in Fig. 2, drill-

of stepping up

MATERIALS LIST—B-BATTERY ELIMINATOR

hinged plastic box (see text)
6 ft. line cord and plug
pc 14" Bakelite or fiber; 3% x 193"

20 mt., 150 w.v. electrolytic capacitors (Cornell-
Dubllier #Br-2015)

40 or 50 MA selenium rectifier (Radio Receptor
#8J1 or Sarkes-Tarzian #50)

3300 ohm, 1-watt IRC type BTA-1 resistor |
33 ohm, 1-watt IRC type BTA-.1 resistor

pr United.Carr battery snap connectors
3/48 fh machine screws and nuts
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Look Ma., no B-battery! Eliminator shown ia Fig. 3
saves on costly B-baiteries.

ing or punching the mount-
ing holes as indicated. With
the strip completed, place
it inside the plastic box and
mark, on the plastic, the lo-
cations of the two holes
marked “A”. Drill 345 holes
at these points through the
plastic, and countersink
them on the underside with
a 7o twist drill.

Next, file a groove or slot
in one end with a 3-cor-
nered file, 34 wide. In the
opposite end of the hox, file
two grooves with a 13 dia.
rat-tail file. These filed
slofs accommodate the line
cord and the B minus and
B plus leads.

Because of the limited
space available, we used a
novel method of obtaining
tie point lugs for soldering-
in components. The two
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8-BATTERY
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its plastic box. Slots filed In case provide clearance

ELECTROLYTIC CAPACITORS

B ELIMINATOR

How Eliminator fits space octupled by B-battery with a full inch to

spare. To prevent shorting, apply strip of adhesive tape over ex-

posed connector buttons. (A} shows closeup view!' of elimlnator in

for line and

leads. (B) shows bottom view of eliminator. Pigtail le&ds of capac-

itors form direct wiring and tie point lugs. Two fh screws secure
the components rigidly inside the plastic box.
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ored the reverse of the actual polar-
ity required. Thus, black or yellow

/ X
i

lead will be plus, and red lead
minus. Snaps are wired as in Fig. 4

regardless of lead color.

With wiring completed, place
Bakelite strip in plastic box, install
a 3-48 flathead machine screw, 3; or
1 in. long, up through the selenium
rectifier and secure with a nut. In-

RECTIFIER

(6 o 3-48X3 MOUNTING SCREWS

v O
3N + 3300 N + B+
50 MA. y.yart “WATT —
3: SELENIUM
RECTIFIER X 20w, 50w
n5-25 V. ELECTROLYTICS -
LINE O

SCHEMATIC DIAGRAM

20 mf, 150 w.v. electrolytic capacitors were ar-
ranged so both negatives were to the center of
the Bakelite strip. The pigtail leads were then
laced through the %45 holes (Fig. 4) as shown in
the pictorial. With all but 1% in. of each lead
clipped off, the wires were formed into small
loops with flatnose pliers. These loops made per-
fect soldering lugs for attaching resistors and
flexible wire leads.

Dotted lines in Fig. 4 show how all cross-over
leads are on the underside of the Bakelite strip,
completely insulated from components. The B-
battery snap connectors may be salvaged from
a dead cell, or purchased new where you buy the
main components. However, if you buy a strip
type connector observe that its leads will be col-

sert and secure another 3-48 screw,
about Y4 in. long, in the remaining
hole. Finally, slip the fixture cord
and B-leads into their respective
grooves and shut the box cover.

Attach the B-lead snaps to their
CONNECTORS  mates in the set. Apply a strip of
adhesive tape over the snap 'heads to eliminate
any possibility of a short circuit. Do not plug-in
the B-Battery Eliminator until snaps have been
connected (you might get a shock).

PFile a not-too-deep groove in the side of the
radio cabinet cover (Fig. 3) to clear the line cord.
Cover will help grip wire when it has been closed.

Why didn’t we .design this unit ;so as to also
furnish A power? First, the flashlight batteries
which furnish A power are cheap and readily
available. Secondly, it would be necessary to re-
wire most sets from a parallel to series filament
string and add circuit filters. In addition, a volt-
age dropping resistor generating a great deal of
heat would be involved. Finally, the extra
components would require too much space.

This little B-battery eliminating power supply
in its present form uses very little power, and
does not generate heat. It should be disconnected
from the power line when the set volume control
is turned off. The builder can, however, insert
a feed-through Bakelite switch (25¢ in dime
stores) in the line cord.—T. A. BLANCHARD.
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Decade resistance box in use in radio servicing job. Various values of resistance

are being applied across terminals

Ten ohms to ten megohms instantly available
for test or experimental work with this handy,

portable unit

ROVIDING 51 different standard 1l-watt re-
Psistors for instant circuit insertion by means
of three 17-point rotary switches and ‘plug-in
leads, this decade resistance box is ideal for
substitution use in the case of defective or sus-
pect resistors in existing circuits, or as a test
selection of values for new circuits. Its applica-
tion in radio and television service work is obvi-
ous, and for experimental work—especially with
transistor circuits where the amount of resistance
used is often critical—its use is almost a necessity.
The 51 resistors in the unit described in this
article range from 10 to 470 ohms, 560 to 12,000
ohms, and from 15,000 ohms to 10 megohms; all of
10% tolerance. Resistors of other values can be
used to make up a different set of ranges if
desired, and 5% or 1% tolerance resistors can be
used where greater accuracy is demanded (and
cost 'is no concern), but the values indicated
here will usually be found to encompass all those
needed for ordinary servicing or experimenting.
The red plug-in jack on the top panel of the
Bakelite case housing the unit is common; the
other three jacks (A, B, C in Fig. 2) tap off from
the individual switches. With the leads plugged
in the common and A, you can use all the re-
sistors in the first group (10 to 470 ohms); chang-
ing the second lead to the B jack, you get the
second group, 560 to 12,000 ohms; to the C jack,
15,000 ohms to 10 megohms.

Dial plates numbered from 1 to 17 are provided
at each switch and a chart cemented to the
bottom of the case identifies each resistor value.
(The bottom is the only location on the case
where a space large enough for the chart is

where a defective resistor was formerly
soldered, and which is now unidentifiable due to extreme heating.

- Decade Resistance Box

By HAROLD P. STRAND

available. If desired, a
second chart can be
typed up and placed in
a transparent plastic en-
velope for more conve-
nient use at the bench.)
Resistor leads are
formed around two nails
driven in a piece of
wood, thus assuring uni-
form looped ends and
length (see Fig. 3A).
Place the nails (6d fin-
ish) 1 in. apart on the
board and then cut off
their heads. Indicate
center spacing of the re-
sistor bodies with pencil
marks on the board. Aft-
er bending the leads, cut
them off to leave short
loops suitable for plac-
ing in the switch termi-
nals at one end, for fitting around the bare wire
circular common terminal at the other. (Ohmite
or Allen Bradley 1-watt resistors should be used
because of their comparatively short length. Some
other makes are much longer and their use may
result in a fitting problem within the case.)
Pass the looped ends of the resistors through
the switch terminal holes from the back side so
that the loops at the other ends will be turned
out. Press them down tightly with pliers and

DECADE RESISTANCE BOX CHART
(A) (B) l/‘ ()
1 10 1 560 1 15K
2 12 2 680 2 22K
3 15 3 820 3 33K
4 18 4 1000 | 4 47K
5 22 5 1200 [ 68K
6 27 6 1500 | 6 100K
7 a3 7 1800 7 150K
8 47 8 2200 8 220K
9 56 ) 2700 o 330K
10 68 | 10 3300 | 10 470K
11 82 | N 3900 | 11 680K
12 100 | 12 4700 | 122 - 1.0M
13 150 | 13 3600 | 13 1.5M
14 220 | 14 6800 | 14 2.2M
18 270 | 18 8200 | 13 3.3m
16 330 | 16 10K | 16 4.7M
17 470 | 17 12K | 17 10M
K= 1000 ohms M =megohms
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BACK OF BINDING POSTS

SOLDER
OR
CLAMP _
WIRE
LUGS
™
313
STRANDED
PLASTIC

INSULATED
WIRE —

DECADE RESISTANGE

ohmmeter before install-

BAKELTE  ing it to make sure that
[~ the marked value is ac-

curate to within plus or
‘minus 10% of its mark-
ings. When, as occaslon-
ally will happen, a re-
sistor is found that is
inaccurately marked,

SOLDER EO TO
RING

ZS!STO RS

solder (Fig. 3B). As shown in Fig. 2, the #1
terminal is at the right side of the wide spacing
on the switch contacts.

The lowest value resistor for each group of
resistors goes to the #1 terminal, values ad-
vance counter-clockwise (as viewed from' the
back). Measure each resistor with a reliable

sr%Lgf:go substitute another. (If
5% or 1% resistors are
Bare corper used, testing is not nec-
RING essary. If you are un-
| — familiar with resistor
color coding, an IRC Re-
K=1000 onMs  Sist-O-Guide can be ob-
M=1,000,000 tained for 15¢ from any
BOX WIRING . / OHMS  .lectronics supply store,)
With all ‘resistors s\

dered to the switches, prepare the Bakelite top
panel (Fig. 4)). This piece of black Bakelite
can be a part of an old ¥%-in. radio panel or you
can send to Forest Products Co., 131 Portland
Street, Cambndge, Mass.,, which will supply one
cut approximately to size for $1.15 post-paid
(send money order or check). Corner holes aré

Shape resistor leads around two nails driven in a block of wood to get them of uniform lenqth and with unﬂom
loops (A); then, starting with terminal #1 on each. switch with the lowest value resistor, position looped ends
of resistors and solder at each terminal (B).

With the resxslor-equxpped switches aitached to the ‘panel, attach lormed rings of bare copper wire to free loops,
bending them down uqﬂormly over the ring (C); and after the three rings have been placed and }Jeads connected as

shown,

solder all points of coptact to the rings.
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DECADE RESISTANCE BOX—MATERIALS LIST

p )
APPROX w4

. TE
1 Bakelite case 2% x 5%4 x 634 (S 218) o
4’ $#18 test tead wire

17-position switches (Maltlory 31117J)
banana plugs (MS 209-black)

dial plates (Mallory #467, marked 1.17)
insulated alligator test clips (black)
binding posts (Superior DF30BC-black)
binding post (Superior DF30RC-red)

1-watt carbon resistor, 109, tolerance, Ohmite
or Allen Bradley— \

One of each of the following

W NWw N W

5"

L' BAKELITE PANEL
® FIT IN RECESS IN ™
CASE BY DRESSING

10 ohms 560 ohms 15,000 ohms

12 ohms 680 chms 22,000 ohms e Lk

15 chms 820 ohms 33,000 ohms

18 ohms 1000 chms 47,000 ohms

22 ohms 1200 ohms 68,000 ohms

27 ohms 1500 chms 100,000 ohms

33 ohms 1800 ohms 150,000 ohms

47 ohms 2200 ohms 220,000 ohms

56 chms 2700 ohms 330,000 ohms

68 chms 3300 ohms 470,000 ohms

82 ghms. 3900 ohms 680,000 ohms it EOEBE BTSRRI
100 ohms 4700 ohms 1.0 megohm d el
150 ohms 5600 ohms 1.5 mepohms 2
220 ohms 6800 chms 2.2 mepohms
270 ohms 8200 ohms 3.3 megohms INSULATED BANANNA PLUGSDFJY
330 ohms 10,000 ochms 4.7 megohms HE :G?ONN' N HOLILOB oy
470 ohms 12,000 ohms 10 mepohms FOR WIRE

ANl of the above material can be obtained from
Lafayette Radio, 165-08 Liberty Avenue, Jamaica
33, N. Y. or in New England from thelr branch
at 110 Federal Street, Boston, Mass.

1 piece Bakelite Y x 5 x 615"

2’ of #16 plastic Insulated stranded hook-up
wire; 157 of bare 714 copper wire; four 4-40 ma-
chine screws 34” long, binder head plated screws
preferred

— - B

for 4-40 machine screws; the four Superior com-
bination binding posts require l-in. dia. holes;
the switches, 3g-in. dia. holes. Holes should be
made with a twist drill ground as shown in
Fig. 4B; regular ground twist drills have a
tendency to tear such Bakelite.

Switches come equipped with a round plate
having a pin that may be used as a stop. Since
all 17 switch contacts are needed for this unit,
discard this stop. Cut off the shaft at the first

Back of the completely wired unit is shown in A.

Use #16 insulated wire from the binding posts and
also between the ring ferminals.

TWIST DRILL GROUND -
FOR USE IN BAKELITE, c
PLASTIC, WOOD OR

SHEET METAL

. CONNECTIONS

¥ o1a panerL
\ HOLE
PANEL

CLAMPING NUT

BASE
PIECES

DETAIL OF BINDING POSTS (SUPERIORY

marked point and install, using a washer on
each side of the panel, applying cement (such
as coil dope) to the lower washer to keep the
switch from turning and to keep the dial plate,
top washer and nut clamp assembly tight. Then
install knobs.

The next step is fitting wire rings to the
looped ends of the resistor leads and bending
them over tightly with pliers (Fig. 3C). Form
the rings from bare copper wire (about #14

H
B.
Attach the completed panel to the Bakelite meter case,

using 4-40 screws at the four corner holes (B). It fits
flush in recess of case.
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of the rings to the red binding post. Use #16
wire (negligible resistance itself) for these con-
nections (see Fig. 3D). Finally, run a length of
#16 wire from each black binding post to the
arm contact of the switch it is controlled by (see
Fig. 5A). 5

Banana plugs and alligator clips soldered to
short lengths of rubber-insulated, extra-flexible,
#18 test lead wire make convenient connections
between the binding post jacks and the points
on the circuit under, test. Switches are marked
A, B and C, and the binding posts to which

L

E . \* each switch is connected are similarly marked
! for quick identification. You can do this with
Completed job shows the lettering that was put on a fine brush and white paint or use decals as

with decals sold for the purpose. After decals have = *
thoroughly dried, apply a thin coat of clear plastic supplled by electronic stores for such work.

with a small brush to make them permanent. Banana The decade resistance box can also be used
plugs and clips soldered to short flexible leads make with the leads plugged into either A and B jacks

Se g oo iguicl- el S or B and C, putting the banks of resistors in the
two groups used in series for special test cases.
gage), leaving open ends at the wide-spaced Where standard RETMA values only are of in-

cwitch contacts. Then connect flexible insulated = terest, however, the leads are used with one in
leads from ring to ring to join them as a common  the common and the other shifted to either A,
terminal for all resistors and run a lead from bne B or C post jack.

@ — — —— . —— ——— — ———— T — — —— T — T — — G S — — —— S — G S — S — g — -

Code-Practice Buzzer

—and How to Use It
By ARTHUR TRAUFFER

Here, fastened to a V2 x3x 9
in. wood base, is a simple
code-practice set. The key is
at the right, the buzzer is
in the center, the “C" bat-
tery is on the left. Inset
shows schematic represen-
tation of same apparatus.

= 43-vr .
aarreny N\ 7 ] C‘Z:\v-enm
N
PONTS S n A

SINGLE COL BUZZER

for signaling purposes. Figure 1B gives a typical
schematic for a single-coil buzzer. Figure 2 shows
the physical make-up of a single-coil, low voltage, high-fre- VIBRATOR
quency buzzer. Note in Fig. 2 that the point on the buzzer’s i P ADJUSTMENT
vibrator and the point on the left-hand battery terminal touch, . SCREW
thus closing the circuit through the coil (see Fig. 1B). When POINTS £ 3 .
a source of voltage is connected across the terminals, current ! 2N COolL

MEET the Buzzer, an electromagnetic vibrator used

will flow through the coil, setting upia strong magnetic field in \
the pole piece which then pulls the vibrator toward it, thus cot
separating the points. When the points separate, current flow POLLE
is interrupted, the vibrator returns to its original position, the PIECE

points again close, and current again begins to flow through
the coil and the cycle is repeated. That, in essence, is how

Low-voltage, high-frequency, single-coil- code-practice buzzer with
dust cover removed to reveal its components, Designed for students
of the radio code, this is a Johnson Speed-X Model 114-400.
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SPACE ADJUSTMENT
SCREW

N

TERMINALS

COMPRESSION POINTS

SPRING

Above, A code-practice key for the beginner (Johnson Speed-X
Model 114-300). Knob has been converted to Navy type by drilling
hole in plastic poker chlp and fastening it between standard knob
and lever. Navy type knob serves as finger rest and reduces
fatigue when key is used for long period of time. Below, With this
set-up, you can practice code to your heart’s content without dis-
turbing other members of the family. The buzzer is muffled by
wrapping it in cotton and sealing it in a half-pint Mason jar. You

bear the buzzer in the phones.

a buzzer is made to operate.

The side-to-side movement of the vibrator is so
rapid that it gives forth a high-pitched whine.
The frequency of this tone, of course, depends
upon the number of times the vibrator moves
per second. Note in Fig. 2-that there are two
adjustment screws, one for the vibrator and one
for the points. When these screws are properly
adjusted, the buzzer will give a clear high-
pitched tone, free from sputtering and raspiness.

A Radlo and Telegraph Key is simply a hand-
operated switch used to interrupt the flow of
current in a radio or telegraph transmitter and
thus send a message from one location to another
(either through the air or along wires). The
message is transmitted by means of the radio and
telegraph codes.

The three types of keys most commonly used
are: 1) a vertically operated lever, (Fig. 3) on
which the dots and dashes of a code are formed
by dewnward thrusts; 2) a semi-automatic, side-
to-side operated key (called a “bug”) on which
dashes are formed by pressing the lever to one
side, while the dots are automatically formed by
a weight vibrating on a sprin{ when the lever is

INSULATED KNOB

S

r CARPHONES

4

THAN 3V}

5
LeLastic or
BAKELITE DISC,
SAME DIA AS
ORIGINAL “ET‘L
0ISC IN MASON
JAR Cap

THIS SCREW HOLOS
VIBRATOR FRAME

TO BUZZER
TERMINALS

BUZZERUPSIDE DOWN)s
CENYER IN BALL OF

0 COTYON aND SEAL. IN
3PT. MASON JaR

Asszuau AND WIRING FOR QUIET CODE , PRACTICE

pressed to the other side; 3) a double-action key
(called a “side-swiper”), which is similar physi-
cally to the vertically operated lever except that
it has a blade that moves from side-to-side to
form dots and dashes. The double-action key is
similar to the semi-automatic key in operation
except that its double-action is much simpler
and does not form the dots automatically.

A key, a buzzer and a source of voltage con-
nected as in Fig. 1 will give you a simple and
compact code-practice set. In Fig. 1, the base
is a %x3x9 in. piece of wood. The buzzer and
key are mounted on the base with rh wood
screws, and the 41 v. “C” battery that serves as
the source of voltage is taped to the base. In-
stead of a “C” battery you can use two #2 flash-
light cells of 11% v. each, connected in series to
provide 3 v. Leads are soldered directly to the
cells, and the cells are held together with ad-
hesive tape. You can also use two #6 dry cells
(1% v. each, connected in series), but these are
too large to mount on the base shown in Fig. 1.
It’s better not to use a 25 v. or a 6.3 v. a-c fila-
ment transformer for powering a buzzer, because
of the interference caused in nearby radios and
TV sets. And potentials higher than 41% v. are
not recommended for -code-practice buzzers,
either, because with them you may have exces-
sive sparking and pitting of the points.

Wire your code practice set with bell wire
obtained at the dime store. It isn’t necessary to
drill holes through the wood base to reach the
terminals in the buzzer; simply file notches in
its bottom rim and pass the wires through the
notches. When mounting the buzzer and key on
the wood base, do not draw-up the scfews too
tightly or you may crack their Bakelite bases.

With a Quiet Code-Practice Set, you can prac-
tice the code all you want, any time you want,
without disturbing other members of the family.
To make a quiet set, put the buzzer in the center
of a ball of cotton and seal it in a half-pint Mason
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jar (Figs. 4 and 5). This will muffle the buzzer’s
sound, but when you wire in a pair of phones,
vou'll hear the buzzer in them. Soft, flexible,
insulated wire leads should be used to connect
the buzzer to the four bindiflg posts on the plastic
or Bakelite disc. Stiff wires will permit mechani-
cal vibrations from the buzzer to travel up them
and use the plastic disc as a sounding board. The

center screw on the bottom of the buzzer holds.

the bracket to which the vibrator is fastened, so
you can make one of your phone terminal con-
nections to it (Fig. 4).

Be sure to place the buzzer in the center of
the ball of cotton, because if it should touch one
side of the jar, mechanical vibrations will use the
jar as a sounding board. And don’t pack the
cotton too tight or vibrations will pass through
the cotton and use the jar as a sounding board.
If some do, in spite of precautions, stand the jar
on a rubber pad or some other soft material.

If volume in the earphones is too high, you
can reduce it by connecting a .001 mfd. capacitor
in series with one of the phone leads. The value
of the condenser will determine the strength of
the signal in the
phones, so if with a
.001 mfd. capaciter
you still get too loud
a signal, use 500 .
mmfd. or 250 mmfd.
instead. Once the
value of the capacitor
has been determined,
connect it in place of
the jumper between
the disc’s battery and
phone terminals as
shown in Fig. 4.

Incidentally, the
FM fan who has a set
without a tuning in-
dicator can use a buz-
zer muffled in a jar

PM SPEAKER

TWO S P.DJ. SWITCHES
(SEE TEXT)

This buzzer “amplifier” is ideal for use wherever

a large number of persons assemble to learn the

code. No vacuum tubes are used, yet speaker volume
is more than emough to fill a large hall

of cotton as a tuning aid. Tape two #2 flashlight
cells to the jar containing the buzzer, fasten one
lead from this battery securely to one buzzer
terminal on the plastic disc on the jar and fasten
the other lead to the other terminal with an alli-
gator clip so that you can disconnect the buzzer
when desired. Now, place this unit close to an
FM receiver (on top of the set is a good place)
so as to cause AM interference with the FM
signal being tuned in. Since the functioh of the
FM circuit is to reject AM and to detect FM,
adjust the tuning knob of the receiver for the
weakest buzzer signal and you will have the FM
station “right on the nose.” In FM receivers, sta-
tions come in at three closely-spaced points on
the dial, the center point being the loudest and
the correct point. Buzzer volume will weaken at
these three points, and will be weakest at the
center point.

Amplifying a Buzzer. Instead of quieting the
buzzer, you may want to greatly increase its
volume so that dots and dashes can be clearly
heard by a number of code-practice students any-
where in a room. One way to do this is to place
your code-practice set close to the loop antenna
on the rear of an AM radio with the buzzer near
the center of the loop. The loop will pick up the
R.F. energy generated by the buzzer’s sparking
points and the radio will detect, amplify, and re-
produce this R.F. in the usual manner. To pick
up the buzzer signal, tune the radio to a quiet
place between two stations; volume can be con-
trolled, of course, with the radio’s volume-control.

For a code-practice buzzer “ajnplifier” that will
tremendously “amplify” the buzzer’s signals with-
out the use of vacuum tubes, see Figs. 6 and,7.
The chassis of this unit is made up of two pieces
of 7x11 in. 5-ply plywood screw-fastened together
and braced with 3x3 in. iron angles (Fig. 7). The
front panel of the chassis is %-in. plywood; the
base, 1-in. Buzzer and key are mounted on the
base with th wood screws. Two S.P.D.T. knife
switches aré mounted side-by-side for volume
selection. (If you have a DP.D.T. switch on
hand, you can convert it into 'two S.P.D.T.
switches by sawing through the-center of the in-
sulated strip that joins the two blades.y

Use a 5 in. or larger PM speaker with as large
a magnet as possible. The larger the speaker, the
higher the volume. Cut the proper size hole into
the front panel for the speaker, and mount it
behind window screening for protection. Two
#6 dry cells are connected in series to provide
a long-lasting, 3-v. power source.

With the two S.P.D.T. switches, you have a
choice of three different buzzer volumes. Refer-
ring to Fig. 6, for buzzer only, speaker silent:
throw blade 1 to contact B; leave blade 2 open.
For medium speaker volume: throw blade 1 to
contact A; leave blade 2 open. This puts the
speaker voice-coil in series with }he battery.
Speaker volume is louder than that of the buzzer
alone. For loud speaker volume: throw blade 1
to’contact B and blade 2 to contact C. This puts
the speaker voice-coil across the buzzer's coil.
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Evperimenters Test Bench

By W. F. Gephart

/

/ Neat, compact and con- §

venient to

work at,

that's the Experiment-

er's Test

Bench de-

scribed in this article.

work—can be done most easily and effi-

ciently where there is, adequate work
space, accessible test equipment and tools, good
lighting, and quickly located parts and supplies.
A well-designed test bench, such as that shown
in Fig. 1, meets each and every one of these
requirements and makes even the tough jobs a
pleasure.

The bench itself is constructed of fir plywood
and can be built without power tools, although
if you can borrow or rent an electric hand saw
such a tool will simplify the initial cutting steps.
The bench includes a number of optional fea-
tures which can either be included in the original
construction or added later. The work area top
is replaceable tempered hardboard which, when
it has withstood a maximum of abuse (and its
maximum is plenty), can be readily replaced.
Electrical outlets are numerous and convenient,
and test equipment is located—for the most gfart
—outside of the work area, yet is also conveni-
ently at hand. Finally, there is adequate and
convenient storage space for tools and parts.

Begin construction by cutting the 4 x 8 ft.

RADIO-TV experimental work—and servicing

plywood and hardboard panels (see Materials’

List, last page of this article) as shown in Figs.
2 through 8, the lengths of 1-in. stock as shown
in Fig. 9. In making these cuts, arrange a guide
board as shown in Fig. 10 to insure straight cuts.
Clamp the guide board to the panel being cut
so that when the edge of the electric hand saw
runs along it, the blade will cut along the pre-
viously-marked line on the stock. In the cutting
plans Figs. 2 through 7, the small black triangles
indicate the side of the line along which the
saw blade should run to secure the exact desired
dimension, making allowance for the kerf of the
saw. In cutting the 1-in. stock, use the regular
rip guide with the saw. (Lines marked “xxx”
and “x” \on the cutting plans indicate points
where the end of the cut is made with a hand
saw.) In some instances, slight additional cutting
will be required to fit as assembly proceeds.
(These cuts can be made later with a hand saw
if an electric saw is rented for initial cutting.)

After the material is cut, fasten the side-top
braces, drawer slides, and shelf supports, to the
sides of the cabinets. Figure 11 illustrates how
an actual drawer side, plus a scrap of hardboard,
is used for spacing drawer slides. The side-top
brace is nailed and glued in place and the first
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After the internal
members are in place, as-
semble the cabinets by
fastening tops to sides.
Cut a piece % x 12 in. out
of each top to allow for
the part of the side that
projects above the top
(see arrows in Fig. 15)
and completely assemble
both cabinets, including
facings (as in Fig. 15)
before assembling units
as a bench.

To' assemble as a
bench, place both cabi-
net units face down on
the floor, parallel to each
other and 30 in. apart,
with the bottoms even.
Then glue and nail the
backboard (Fig. 14) in
place, following this with
the back bottom brace.,
As the nailing is done,
check alignment with a
carpenter’s square, and
while the assembled unit
is in this position, cut

30"

DRAWER
SiDE

/ 42"
KNEE WELL

SIDE

_ P
4—-—24
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CUTTING PLANS -x4xe A-B PLYWOOD
T 2 (BOTH SIDES GOOD)

~CUTTING PLANS- J. 4X8° A-D PLYW

holes for the electrical

(ONE SIDE GOOD)
outlets in the back-

rm——— -—-"'_-—__ :
= board. Next, raise the
*8 unit to its upright posi-
";:r.onA abn [ DRAWER iﬂ- DRAWER DRAWER tion and secure thg shelf
NE stoes SIDES — SIDES SIDES in place by screwing the

shelf brackets to the
backboard (27 in. in

TOP
(CENTER)

30

L

from each side), the
shelf to them, finishing
by nailing in from the
ends and backboard. At
this stage the unit will
look as shown in Fig. 16.

Now assemble the

24"

24" drawers as shown in

Fig. 17. If power

CUTTING PLANS L'xax8' A-D
PLYWODD (DNE SIDE GOOD)

CUT NO.3

drawer slide is then spaced as shown in Fig. 11,
the stnp of hardboard being a measurement of
tslack,” to allow the drawer to fit loosely. After
the first slide is nailed and glued inplace, the
remaining slides are positioned in the same man-
ner, working from top to bottom. Before the
bottom slide is fastened in place, mark the bot-
tom of it and make a cut-out for the “kick-space”
at the bottom of the cabinet side.

Figures 12, 13 and 14 give overall dimensions
of the two cabinets and bench assembly. (Some
of the dimensions may vary slightly in actual
construction, depending on fit.) In all cases, all
joints and supports (drawer, shelf, etc.) are
glued, using resin-type glue, as well as nailed.

* MARK AND MEASURE AFTER MAKING

#:-MAKE 4" MEASUREMENTS
BETWEEN CUTTING STEPS

equipment is available,
the hardboard bottoms
can be grooved into the
sides, front and back for
support; if not, glue and nail 3-in. sq. strips
along the inside bottom of the front, sides and
back to support the hardboard bottom. In all
cases, small 1-in, metal angles should be fastened
between the inside of the fronts and sides to take
the strain off the nails when opening or closing
the drawers.

Partitioning plans for the drawers are shown
in Fig. 18. It is suggested that the top drawer
be used for tools; the exact partitioning for it
will depend upon your needs. The second, third
and fourth drawers (A in Fig. 18) are designed
for storage of small parts such as resistors, ca-
pacitors, switches, jacks, etc., and the 36-unit
partitions shown are recommended. Resistors
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and capacitors are
grouped in each compart- 24"
ment (such as 1-1000 - 6"
ohms, 1000-5000 ohms,
etc.), and other parts,
such as toggle switches,
jacks, potentiometers,
etc., each have their own
compartments. One-hun-
dred-and-eight compart-
ments are available in
the three drawers.

The center-to-center
dimensions shown in Fig.
18 may vary slightly, de-
pending on the exact
size of the inside of the
finished drawer. The ex-
act spacing can be com- 1
puted by the formulas N\
given; the Y4-in. plywood
sections are notched as
shown in Fig. 18C. In
assembling the parti-

78" ¥

BACK
BOARD

MISCELLANEQUY - g

.

FACINGS

BACK
80TTOM
BRACE

CABINET
BACK

5
aPPROX) |
33" H3

I LT -

jo—— 2 4"

ORAWER ‘ PARTITIONY _ .,

SCRAP

n"s'@r Pmrmous{
|-+ +4r

DRAWER

HSCRAP

tions, the cross partitions
should be on top and all
partitions nailed into

80TTOM
SHELF

PARTITIONS

from the side and back

T

24%

of the drawers. (It is
also a good idea to glue
and nail them to the bot-
tom of the drawer.)
The fifth drawer (B in
Fig. 18) is for storage

CUTTING PLANS- L xaxs' a.p
2 PLYWOOD {ONE STDE GOOD)

*-gxact LENGTH REQUIRED, ON OTHER PIECES,
SAW KERF UNIMPORTANT

A

CUTTING PLANS- ;_'x«t X8'A-D
PLYWOOD(ONE SIDE GOUD)
on cuts_numeers [EY thau B | sev
GAGE TO 5" AND REPEAT CUTS

on curs NumBeRrs [E] anoE]. seT cace
TO 3 AND REPEAT CUTS

of transformers, relays,

meters, etc. The com-
partments are larger, 12
but construction princi-

FALSE SHELF

78 > _h" ?l

FALSE SHELF FACING f SCRAP

P +

't
¥

ples are the same as for
the other drawers.

The bottom drawer CUTTING PLAN

% MEASURE AND MARK

(Fig. 19) is for tube i'xa x8’ e okl T i
storage and has a special Wy S No.2 ToP

false bottom to hold non- -

miniature tubes not in 73

cartons. Built as in Fig. ToF ECES(OENTER)

19, the drawer has maxi-

mum capacity, although 24" 30"¥ 24" —»

some users might like

e

more space Yt the front
of the drawer for other tubes. Figure 20 shows
a view of the partitions in one of the small draw-
ers; Fig. 21, the interior of the tube drawer,
stocked with tubes.

Additional shelves (requiring additional lum-
ber) may be placed in the right-hand cabinet
but adjugstable shelves using metal mountings
should not be used, since the shelves provide
bracing for the overall unit.

The center section is designed so that it can
be removed and set at a lower level when work-
ing with a large chassis. To assemble the center
section, first take one of the center section frame
pieces (see Fig. 9) and using it as a guide set
the top supports of the center section down

enough to make the top of the frame piece flush
with the top of the cabinet (see Fig. 22). Glue
and screw the supports to the sides of the cabi-
nets, making sure that the screws do not go
through the side of the left cabinet to interfere
with the sliding drawers.

After the supports are in place, assemble the
center section by nailing the four frame pieces
together and nailing the top to them. The width
of the section should be approximately 30 in., but
cut to fit the opening between the cabinets. The
depth should be 30 in. if the test lead storage
plan (discussed under Electrical Work, below) is
not to be used, 29 in. if it is to be used.

A small barrel bolt (as shown in Fig. 22) holds
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. a 1 CUTTING PLANS W "r fastened to the cabinets
22 22" I-1xa"x12° 3 ORAWER | . and center section with
1 - 1Xa"x 10" SLIDES | asphalt roofing cement,
Zixex 1o b ot their back ed ed

24" ORAWER BOTTOMS 1 TP, e GoRENS ek
o with a few small nails.
Sides and front edges
] | | are further held in place
: 30". =™ - * with aluminum edging
37 which overlaps the tops
é; and is screwed to the

24" DRAWER BOTTOMS i 111905 Htt front of the bench.
CENTER BRACE L) & A vise (not shown in
SECTION > _ . the photographs), may
a o fRAME i 30" 26" be mounted on either
- & l p= corner of the bench, de-
2 ‘ pending upon the indi-
4" — & vidual’s preference,
< ORAWER BOTTOMS : ggg:";? § L, — clearance around the
SUPPORTS 30" |} bench, anq the location
13"wiDe ] I M_5 of test equipment on the
4 L SIDE- bench tOp

B R TOP If a Test Lead Concen-
: "} BRACE - trator (discussed under
SAFALEE | 30" L Electrical Work, below)

24" Hp s “ is, to be used, build
DRAWER | SUPPORTS BES is to be used, build a
BOTTOMS EALZX 10" ‘_J 2 false shelf over the reg-

| {CENTER y

L secTions | |scrap ular shelf by gluing a
SCRAP ~wi SIPF’OI!, RIS | n;lrlnbc.er ofl scras piec;s
CUTTING PLAN L'x4 x 8" X e AL T s ]! 0D Dlywand: PO EIR
S 10° LONG 10'LoNG  2'ong  top of the regular shelf,
PLAIN HARDBOARD allowing space between

B them along the entire
length of the shelf, and

ﬂ ALL DIMENSIONS APPROXIMATE

CUT TO FIT DRAWERS

e

Piece of scrap hardboard spaces drawer slide,

Cutting guide board is clamped to panel with saw
blade in place along marked cutting line.

the center section in place. A second one can at various front-to-back intervals. Then fasten a
be mounted on the bottom support if desired. scrap piece of hardboard 1% in. wide to the front

The hardboard tops of the cabinets and that of the regular shelf, with %-in. holes in it, spaced
of the center section may have to be planed or at regular intervals (between the blocks), and
sanded slightly to assure an exact fit. They are lay the hardboard false shelf on top of the



RADIO-TV EXPERIMENTER

Ik DETAILS

Il | £ Prywooo

¥ LEFT-HAND CABINET

fil | ALL ORAWER RAILS AND TOP-SIDE
li| | BRACES ARE 1°STOCK;ALL ELSE,

ELEC. OUTLET BOX MOLES:23X 33
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RIGHT-NAND CABINET DETAILS
EXTERIOR DIMENSIONS SAME AS LEFT CABINET

SHELF SUPPORTS AND TOP-SIDE BRACES ARE
1"STOCK: ALL ELSES lz'PLVWOOD

ELEC OUTLET BoX wotE: 23 X 38”

i *-—-IZ" -
1l ] ALSO REQUIRES TWOjzPLYW.
i CABINET DOORS:
| 105 x 34
il "
1
e L
FRONT oL SIDE
SIDE '4
T e | By / [oremesi]
- OWR, Raw. Lemaa? X <
! 3 LN 1
Sec ik Jopa ol i (1! I
W s il A s;g: FACINGS |
-------- e 15" wioe
K Tl I
e |l ewmmeen T L Rie
ommver =" |I¥ T [t
d | LI
: | 49'5
= " P e e SRR A e |
" I
3 DRAWER RAIL el I :
. b focmmnz ooy |1 _wower swery o [ | [ sveur_sueontey
: ftef 10 "4 1% o e o7
e 24 S Py T e
27" ] g < 27" in standard metal boxes, using ap-
73 +£5] [ S 7§ proved devices. The proper knock-
p— outs should be removed and the
SHE LF cable connectors installed before the
i is" BACKBOARD boxes are mounted. Boxes should
24 g ; ] 5 - be fastened from the back, their
“—,3'3“@__# 3z ® 4.':' l[_g_}'_m 2 —*|| fronts flush with the front surface of
J_ = ‘?‘f ( ¥ the mounting board. Wiring is
- - - SRy ) it straight-forward, details and the
e general plan are given in Fig. 24. Un-
(S:EEJTER less you plan to use special high-
CENTER ; TION current devices, #14 wire is suffi-
SECTION 07 2-apprOX (@ suPPORTS By » #
PPORTS 3 il P !
iy AD::%XJEIOS%OULD BE The light -fixture is assembled
SUCH AS TO MAKE from %-in. pipe as shown in Figure
(LEFT— HAND CENTER SECTION (Rl OHIEHALD 25. (Threads on the cable connectors
CABINET) LEVEL AND EVEN CABINET) e 3 -
WITH CABINET TOPS are pipe threads and vylll screw into
the %-in. pipe coupling.) Leaving
< e TR mee-= —om=e-] the elbow joint at the top of the
| g¢  BOTTOM BACK vertical pipe fairly loose, permits
BRACE the light to be swung from one end

OVERALL CABINET- BENCH

of the bench to the other. Completed

m ELEC. OUTLET HOLES! 23 X'33 QuERALL

blocks. The exact length of the hardboard strips,
and the cut-out in the center of the false shelf
(for leads to the Concentrator) will depend on
the size of the Concentrator panel (see below).

Electrical Work. Use flexible metal conduit
(such as “BX” cable) for all wiring. In many
localities local ordinances require it; furthermore,
such wiring, with the metal covering grounded,
prevents the formation of stray ac fields which
often cause problems in delicate testing or ex-
perimentation.

To meet local requirements, as well as the
Underwriter’s Code, all power outlets should be

wiring and light fixture are shown
in the rear view of the backboard in Fig. 26.

You can use either a fluorescent or an incandes-
cent fixture, but normally, fluorescent fixtures are
not recommended, since even the best of them
sometimes emanate rf interference. A yard light
fixture-reflector (see Fig. 27) provides a simple
incandescent light.

Test Lead Concentrator. Whenever several
pieces of test equipment are used, a number of
different leads are required; if the equipment is
spread across a shelf, long leads are sometimes
needed. Thus, in many tests, when several in-
struments are used, the bench becomes literally
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Completed cabinet assemblies with facings in place and holes cut for electrical outlets. Arrows point to
offset cuts in cabinet tops (Fig. 15). Cabinet-bench assembly before wiring and top installation (Fig. 15).

s
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— 1 A COMPARTMENT

DRAWER DETAILS

N T 1f DADO HEAD aNnD
WHEN POWER EQUIPMEN POWER EQUI PMENT IS
1S NOT AVAILABLE, SUPPORT AVAILABLE, CUT a
BOTTOM ON : X 2 STRIPS SLOT L WIDE AND _ 3"
NAILED AND GLUED TO DEEP ALONG SlDES.
SIDES, FRONT AND BACK FRONT AND BACK
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«-SIDE BOTTOM

3 bEEP
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BOTTOM ASSEMBLY DETAILS

festooned with test leads. -

A Test Lead Concentrator provides a central
point, at the center of the bench, where the
terminals of most test equipment is available. It
also provides for standard type leads for all
equipment, and gives you the option of connect-
ing all equipment to a common ground, with a
single lead to the unit under test. The size and
number of jacks for such a unit will depend on
the equipment you have, but extra jacks should
be built in to allow for growth.

The leads for the units to be used with the
Concentrator connect to the test equipment at

ooum;n’mzm = anD)-
E

"
GROOVE § WIDE ano |4

BWJ—*"*?S

WIDTH = w- 3

4
COMPARTMENT
DEPTH =g I"

C PARTITION ASSEMBLY

the usual jacks or terminals (thus avoiding any
alteration of the equipment), go through a hole
in the shelf facing (sée Fig. 23) under the false
shelf, and connect to the back of the Concen-
trator. In most cases, all except the ground lead
should be shielded wire. Figure 28 shows the
relation 'of two units (a VOM and a VTVM) to
the Concentrator. Note that the VOM leads are
not shielded.

At the Concentrator itself, a wire is run across
the front of the panel along the bottom and con:
nected to a central—common ground—jack (see
Fig. 28). If several test instruments are being
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;é__ é_ il bottom wire and a single lead run to the equip-

$ ¢ 13" ment under test from the “Common Ground”
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jack. (If shelf space is at aj premium, a raised

O

yo O O 9

- shelf can be built over the Concentrator panel,

R

o

SUPPORTING Smip : : ] jé and another piece of test equipment mounted on

-'—Q— ls'o—qo| o O Ieh——- %{"ﬁ& it
~ e Three types of test leads are required for use
1 = I'PARTITION ALL HOLES with the Concentrator; a shielded lead, a regular
6l 2 DIAMETER lead (each full length), and a short, jumper lead
H (see Fig. 29). The shielded lead has a shielded
22" phono plug on one end’and a standard test prod
STORAGE SPACE FOR TUBES IN CARTONS (red) on the other (you'll need at least two of
i ¥ these). The standard lead, with a pin plug on

one end and a standard test prod on the other,
are used for VOM leads and ground leads (you
should have a minimum of two black leads,and
one red lead of this type). In both of these
types of leads, the test prods used have screw-on
alligator clips. The short, jumper lead has a
black pin plug on one end and on the other an
alligator clip for connection' to the common
ground wire (you’ll need at least two). The
shielded and regular leads should be 2 1t long;
jumper leads about 4 in. long.

Fused Outlet. Quite often during experimental
work, fusing of the primary circuit is desired
—or necessary—to protect the equipment. Since
ardinary line fuses have too high capacity to
offer much protection other than on a dead
short, a Fused Outlet, which provides variable
fusing, should be installed on your bench.

Figure 30 shows the schematic of such a unit

Small parts drawer, 4-in. partitions.

FRONT OF CENTER
SECTION

CENTER
SECTION  BARREL
BOLT

= ot

N

. 1GHT
CABINET

BARREL BOLT MOUNTING DOOR
ON CENTER BENCH SECTION

Top view of inside of tube drawer.
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'
Leads for Test Lead Concentrator go through hole in
front strip and run between scrap blocks to back
of Concentrator.

JUNCTION BOX WIRING {ALL OTHER
WIRING PARALLEL CONNEC JONS)

WIRING PLAN
[©IbuaL OUTLET)

pr NeUT (R s jElswiTcH |
F 90, ELBOW 3 50" MALE- FEWALE = ?’\UEBT s R
2 ¥ FIXTURE ™ CABLE CONNECTORS |

8" LENGTH L PIPE FRONT ] ABLE CONNECTORS |
Seain” J S lgege | ERESSTRU

FLOOR

Tl ceave somrs FLANGE #
18" LENGTH LOOSE FOR
3 PIPE SWINGING

# ~NOT REQUIRED

cLaMP pipe To|]  HARDBOARD WHEN NOT USING

BACKBOARD FLOURESCENT
AT THESE FIXTURE
POINTS .<‘x

v X €~ SHELF

13
COUPLING —W l

BX CABLE TO LIGHT SWITCH
CONNECTOR .q AND JUNCTION BOX

LIGHTING FIXTURE CONNECTIONS

Rear of backboard, showing wiring and light fix-
ture details,

Mounting details of yard light incandescent fixture.

55

- ’ S -~
~ ~ .
. i
Test Lead Concentrator with leads !or.VOM and
/ A VTVM connected {above).

Test leads for Concenirator unit: shielded lead (left);
jumper lead (center); regular lead (riql}!).
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Hov

built with five fuses. By increasing the size of the
switch and adding fuse Molders, even greater se-
lection would be available. The unit is designed
to use 3AG fuses; these are available in sizes from
10 ma. to 8 amps.

If a pilot light (a handy reminder that the cir-
clit is “on”) is wired through the fuse, the capac-

§7

Backboard below shelf
with leads, tools, and
fused outlet l'nl(dllOd.

ity of any fuse will be
reduced by about 50 ma.
While a pilot light does
make it apparent when
the fuse is blown, it does
not permit extremely
low-current fusing. If
extremely low-current
fusing is desired, the “X"”
side of the pilot light
should be connected to
power lead “X” rather
than as shown in Fig. 30.

Enclose the unit in a metal box (to meet code
and Underwriter requirements) as in Fig. 31.

Test Lead Storage. Figure 31 also shows a
simple means of storing test leads. The center
section of the bench is cut 1 in. short (29 in.
instead of 30 in.), leaving a l-in. gap at the
back. You can then screw a simple wire hanger
(made from coat hanger wire) to the backboard
or underside of the shelf, and use this for leads
terminating in a clip. Or you can notch a piece
of hardboard from the front to take shield leads
and mount this on the backboard.

Tool Board. While most tools are stored in
the top drawer, the most commonly used ‘ones
can be kept handy on top of the bench. Figure
31 shows a simple tool board for such items,
tools held in place with small spring utility clips,
solder, soldering paste and hook-up wire held
in place with long finishing nails. To mark the
location of each tool, paint a black outline of the
tool (as in case of diagonal cutters in Fig. 31) on
the board at the appropriate place.

MATERIALS LIST—EXPERIMENTER'S TEST BENCH

D $=0 \D s s 4t 4t 4t 40 et

Description

V ” x 4 x 8 A.B fir plywood (both sides good)
A” x4 x 8’ A-D fir plywood
(4" x4 x'8 A-D fir plywood
( " x4 x 8’ tempered hardboard
{:” x 4 x 8’ hardboard

X 4" x 127 #1 yellow pine
1x4” x10' #1 yellow pine
1x6"x10 #1 yellow pine
tlush outlet hoxes w/o clamps
surface utility box
#£14 armored cable clamps for /" knock-outs
314 90° armored cahle clamps for 1/2” knock-outs
toggle switch !
switch cover plate
dual outlets
dual outlet cover plates
blank cover for surface hox
2 conductor #£14 armored cable (plus length req’d to reach

power source)
aluminum bench edging
1” butt hinges
drawer handles
cupboard catches
1 x 1” angle braces
small barrel bolt
10 x 127 shelf brackets
Misc. nails, screws, glue, etc.
18" lengths 15" stdbl pipe
1/" pipe coupling
emale-female 90° 14" pipe elbow
female-male 90° 15" pipe elbow*
V" fioor flange*
ieel Va" pipe clamps
fixture (12" yard light or 2 tube 24” fluorescent)
*Not required with yard light fixture

-

U\lﬂ.‘(ﬁ(ﬁ.—‘.—‘h

N

b4

-

-
R R N YN OB

No. Description
FUSED OUTLET
S fuse holders for 3AG fuses
1 1 pole, 5 pos. rotary switch
1 interchangeable pilot light unit
1  interchangeable switch unit
1  interchangeable outlet unit
1 3 opening cover plate
1  knob
1  aluminum box, 4 x 6 x 8”
desired fuses
TEST LEAD CONCENTRATOR
6 open circuit jacks
2  phone tip jacks (red)
8  phone tip jacks (black)
25 single-conductor rubber-insulated, shield wire
For each shielded lead:
1  shielded phone plug
24” single-conductor shielded wire
1 test prod (red) with attachable alligator clip
For each regular lead:
1  phone tip plug (black or red)
24"  test lead wire (hlack or red)
1  test prod (red or black) with attachable clip
For each common-to-ground jumper:
1  tip plug (black)
4”7  tedt lead wire (black)
1 alligator clip
TOOLS REQUIRED TO BUILD
Minimum: hand drill w/drills Additional Desired:
handsaw 2 27 C-clamps electric handsaw
keyhole saw hamnfer efectric drill
coping saw screwdriver screwdriver attachment for drifl
hacksaw 6" square Jigsaw attachment for drill
plane & rule 24" carpenter’s square
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A steady hand, a little skill, and a lot of patience
are all that is needed to thread the needle.
Plastic case is opened when game is in play, closed
lT' pPocket storage.

and difficult enough to liven up any adult

party, this economical little game can be con-
structed in 20 minutes or less. Circuit and ma-
terial for Thread the Needle are given in Fig. 2.
The object of the game is to thread the needle
without letting the “thread” (No. 28 wire) touch
the needle. If the needle is touched by the
thread, the circuit. of lamp B is completed to
the battery and lamp B lights up indicating fail-
ure. If you successfully thread the needle, how-
ever, lamp A lights up. You'll find that most

SIMPLE enough for a two year-old to enjoy,

| T
] A]] | ] ‘ ‘ a1 A 8 8
14 o CamPS

CASE.IX15X21"

{(RCA
v$034)
PEN-
LITE
CELL

MACHINE
SCREW

NEEDLE

ENCLOSE IN

PLASTIC CASE

(LAFAYETTE MS-156)

' = #28 WIRE THREADY
¥4 scrematic

Solder connections directly to the lamp bulbs,
battery and needle, fastening the lamp bulbs and
battery to .the plastic case with Duco cement.
Stick the needle through a piece of cardboard
or balsa wood and cement this to one side of the
case. Use Duco to hold the needle point in place.
Drill the hole for the machine screw contact
which mounts under the needle eye before you.
fasten the needle.

Use stranded wire for connections if available.
It will allow you to close the case more easily
when the game is no} being used. You may wish
to coat the bulb connected to the needle with
fingernajl polish or thinned red lacquer to make
the game more interesting for youngsters, and
you can dress the game up by painting the case
if you wish.—Forrest H. FraNTZ, SR.

Electronics “Numbers Game”’ by jorn a comstock

HOW familiar are you with the many num-
bers most frequently used in radio and
electronics? This simple quiz—containing num-
bers commonly used in electronics—should
give you the answer to that question. For the
answers to the numbers questions themselves,
‘'see page |60,

1) Which of the following is a transistor?
a. IN543 c. CK708
b. QRK2 d. 21AP4

2) Which of the following is a vacuum tube com-
monly used in television?

a. &E5 c. 0Y4
b. I1X2 d. IV

3) In TV, the ratio of picture width to picture height
is: !
a. 6:4 c. 4:3 L \
b. 3:6 d. 2:)

4) ‘The common tape recorded speeds in inches-per-
second are:
a. 3315" and 78" c. 1624" and 45"

b. 3%" and 74" d. 331/3” and 45"

5) The common commercial power line frequency in
the United States is:
a. 60 c.ps.
b. 110 c.ps.

c. .06 kilocycles
d! 30 c.p.s.

6) What is represented by the following number des-
ignations?

a. 2 through 12 b. 13 through 83

7) What grade of solder is most often used in elsc-
tronics work?
a. 40
b. 70

8) The field repetition rate in television is:
a. 30 c. 20
b. 60 d. 40

5y 30
d. 80

9) How many watts equal one horsepower?

a. 600 c. 746
b. 1,000 d. 95
10) What do the following numbers represent?
a. 16%; rpm c. 3315 rpm
b. 45 rpm d. 78 rpm

I1) A black and white television channel is how wide?
a. 4.5 Megacycles c. & Megacycles
b. 3 Megacycles d. 12 Megacycles

12} How wide is a color television channel?
a. 3 Megacycles c. 10 Megacycles
b. 6 Megacycles d. 7 Megacycles

{Answers on page 160)
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Master station (left) and substation (right) of Instant-Ready Intercom. Master station shown can select from three
substation locations.

Instant-Ready
INTERCOM

By W. F. GEPHART

relatively infrequent and it seems a waste of

power to keep the intercom on at all times.
Yet very few intercom users will tolerate the
long warm-up wait required for On-Off operation
of most a-c operated units. One solution, of
course, is to use a battery-powered intercom; but
batteries require regular replacement and—in
cases of infrequent usage—they deteriorate from
age as fast as they do

|N MOST home installations, intercom usage is

after the current has been turned on.

The master station, Fig. 2 (or stations, Fig. 3)
is a simple, two-stage audio amplifier, using bat-
tery-type tubes (see Materials list) powered by a
selenium rectifier circuit supplying both plate
and filament voltages. By running the output
tube (Vg, Fig. 2) at maximum ratings, the unit
has an output of close to 1% watt. (Since all of
this output is usually needed—and is never ob-
jectionable—a 1 megohm fixed resistance can be
substituted for potentiometer R3 in Fig. 2. If you
make this change, connect the grid of V2 between
C: and the fixed resistance.)

The Talk-Listen Switch (SW1) and the Selec-
tor Switch (SW2) are conventional types, ex-
cept that the Talk-Listen Switch should be
spring-loaded to hold in the Listen position (see
Fig. 6). The number of poles required for the
Selector Switch depends upon the number of
stations you want in your installation.

When multiple master stations are used (Fig.
3), the basic amplifier and power supply circuit

from current drain. So
here’s a unit (Fig. 1)
that is a-c powered, yet
instantly ready for use.

This unit can be used
with multiple master

SINGLE MASTER STATION
SYSTEM SCHEMATIC 2

stations and an unlimit-

suB STA % j

ed number of substa-

tions and the volume is
sufficient for home use
and other relatively
quiet locations. No pro-
vision is made for talk-

sug sTa"2

ing to more than one
substation at a time, [ 112
howe‘ver, since the out- MASTER

put is not adequate for SsTaTION

N SuB STA"3

N

multiple speaker opera- _l

tion. Normally kept Off,
the unit is ready for use
approximately 2 seconds

suB
STa%
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shown in Fig. 2 is used for each master station.
The switching circuits and interconnections are
slightly different, however, as shown in the ex-
ample in Fig. 3. A three-pole, double-throw
switch (SW3A) is used as an On-Off switch in-
stead of a SPST switch. Swit¢h 3A acts as a
power switch, and switches the station to be
talked from from substation use to master station
use when the power is turned On. In Fig. 3 the
master unit on the left is On and the switching
circuit connections are the same as those shown
in Figure 2. The master unit on the right of
Figure 3 is Off —that is, it is connected as a sub-
station unit. If more than one master station is
turned on at the same time, there will be a feed-
back squawk, but no damage will be done to any
circuit component:

For single master station unit construction,
wire as shown in Figs. 2 and 5; chassis layout is
shown in Fig. 4. No particular care need be
taken in assembling the master station units, ex-
cept that the selenium rectifier and other a-¢

N
D,
Vv

SuB-~
STA.

3 < @ mm—
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MATERIALS LIST—INSTANT-READY INTERCOM

Chassis 2 x 5x 7" (Bud CB 629)

R1—1 mey, '/% watt

R2—.27 meg. V> watt

R3—1 meg potentiometer (or fixed resistance; see text)

R4-—2400 ohm, 1 watt

R5~5000 ohm. 10 watt, wire-wound

R6~—200 ohm, 2 watt, wire-wound

R7——27 aohm, V, watt

C1—.02 nif, 200 v.

C2—.01 mf, 200 v.

C3—30 mf, 200 v.

C4, €5—50 mf, 200 v.

C6~.01 mf, 600 v.

C7—25 mf, 25 v.

T1l—intercom input transformer (Stancor A-4744)

T2—8000 okm to speaker, output transformer (Stancor A-3329)

SW1—4PDT spring return switch (Centralab 1451)

SW2—rotary switch (Mallory type 3200J—spring load, see text)

SW3-—SPST toggle or rotary

SW3A—3PDT switch (rotary: Centralab 1450, Mailory 3242J)

(toggle: Cutler-Hammer 7613-K2 or 7612-K2)

Speakers

V1—1U4 tube

V2—3Q5 tube

SR—75 ma selenium rectifier

PL—neon pilot assembly (Drake 105)

CB-—connector block (see text: Jones type 140 or 141)

Master Cabinet Sl4 X 6%, X 10%4” (available from Allied Radio,
catalop #985930)

Substation Cabinet 4 x 7 x 77 (ICA 3988)

tiov

- components and leads should
SWITCH LEADS

be grouped together and iso-
lated as much as possible from

. AW'LIFIER\ the audio frequency wiring

usten® and components. This will rep

OFF : duce the possibility of a-c hum.
4 If multiple master units are

W Y used, and a rotary switch with

24 widely-spaced wafers is avail-

able for .SW3A, hum can be
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reduced even further, but even
with the switch specified and
rather haphazard wiring, the
unit has less a-¢c hum than con-
ventional a-c models.

Be sure to keep all leads in
the primary of the input trans-
former (T1) and the secondary of the output
transformer (T2) isolated from power (a-c or
d-c) leads or grounds. This is particularly im-
portant if multiple master station units are used,
since such audio frequency leads are common
between units and direct connection is made to
the a-c line in the power supply.

To dress them up, master units can be built
into small radio cabinets (Figure 1); they can
also be built into home-made boxes, however.
The same is true of the substations which can
be installed in a commercially available box
(see Materials List), or in a 3 x5-in. box made
of Y-in. plywood and Masonite. If a substation
is to be located on a porch or other outdoor lo-
cation, it should be shielded from the weather
by being placed on the porch ceiling or under
an eave. If a weatherproof speaker is not used,
the speaker should be mounted face downward to
reduce the chance of rubbing in the case of the
cone warping due to dampness.

In some cases it might be desirable to have
one or more master stations “portable,” that is,
capable of being used at more than one location.
By using plugs and jacks on the intercom cable,

MASTER STATION
# 2 (IN USE AS
SUBSTATION)
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MOUNTING

MASTER

STATION

the station can be moved from one location to
another where a cable or jack is available.

Cable requirements are one wire (not pair)
per station (either sub or master), other than
the first master station,‘and one common wire.
Thus, the total number of wires required in the
cable is equal to the total number of stations in
the system. Probably the cheapest line available
is antenna rotor cable; this is available as either
four or eight wire. If exceedingly long cable runs
(over 250 ft.) are made, two or more wires can
be paralleled to reduce losses.

In installations where a number of stations are
to be used, cabling work and costs can be reduced
by using a central connector block
(CB in Figures 2 & 3) in an attic or
basement, and running all cables to
this central point. This will permit
the majority of the wiring to substa-
tions to be one-pair wire. A central-
ized connector block is also worth-
while if any subsequent rearrange-
ments are contemplated.

An excellent home use for this in-
tercom system is to “answer” the
doorbell. Locate a substation on the
ceiling of the front porch and when-
ever the doorbell rings, turn unit On,
switch to “Porch,” and query the
caller as to identity. Such use makes
the disposition of salesmen or ped-
dlers a simple matter.

In another installation of this sys-

Top view of chassis of master statiom unit.
{arrow) of Talk-Listen Switch.

tem, one master station unit was placed in the
house, and a second was located in a workshop
in a separate building at the rear of the property.
A doorbell, parallel-connected to the front door
chimes, was also located in the shop, enabling
front door “answering” from the workshop. The
house-to-shop connection, of course, can lead to
the “You either come in to supper now or you
don’t get any” kind of complication; but then you
can always claim your unit wasn’t working.

Note spring loading



TEST BELL

For the Bench
By
H. P. STRAND

VERY electrical repair

bench should have a test
bell for testing continuity of ‘.
low resistance circuits. Such a
bell unit is illustrated in Fig. .
1 and the drawings; here a
common door bell and a bell
transformer have been mount-
ed neatly on a wooden ‘base
board. Leads which are completely equipped
with alligator clips and insulators are connected
in series with the bell and transformer to use as
test leads, and insulated binding posts are pro-
vided for attachment of the 115 volt line. This
piece takes but little room on the bench and is
always handy when wanted.

As an example of the usefulness of this tester,
an S.P.D.T. toggle switch is being tested in Fig.
1, to determine the common lead, which is not
marked. The bell will usually ring through a
resistance up to about 20 ohms, depending on
the individual bell and voltage of transformer.
It is thus possible to use it for testing continuity
of coils of low resistance, where it is necessary to
pick out the start and finish, in cases where more
than one coil or winding ig incorporated in the
coil unit. In fact, there aré countless uses for a
handy bell of this sort to the home mechanic.

resistance testing.

RADIO-TV EXPERIMENTER

This handy door-bell and transformer unit is used for a variely of low

In photo above it is used to find the common terminal

of an S.P.D.T. switch. Drawing below shows how hookup is made.

BELL TRANIFORMER
$-10 vOLTS

©

{mvwooo |ns¢/ s p '"s"'},“p“r
INO N OSTS

DoOR BELL

LIKE LEADS (NS W)
CONRNECT NERE

1"x2" ZINC
ELECTRODE ELECTRODE

EUROPEAN electrical experimenter, de la

Rive, performed this interesting experiment
many years ago. What the device amounts to
is a floating cell carrying a coil. The cell gen-
erates a current which flows through the coil,
the current in turn setting up a magnetic field
labout the coil. If an ordinary horseshoe or bar
magnet is brought near the floating coil, either
the coil will be attracted or repelled by it.

Such equipment may be kept on hand for dem-
onstration purposes over a long period if the
floating cell is removed from the acidulated wa-
ter after use and rinsed off with clean water. The
cell proper is a circular piece or plug of wood
soaked in molten paraffin and carrying two elec-
trodes and the coil of No. 22 copper wire.

The 1 x 2 in. electrodes are fastened to the
sides of the plug by means of a small wodod
screw used also to hold the ends of the copper
helix. One electrode is cut from sheet zinc and
the other is cut from sheet copper. The solution
for the cell is made up of 1 qt. water to % oz. of
sulphuric acid. Between demonstrations of the
device, keep the solution in a stoppered glass
bottle— R. F. YATEs,



for the price you would ordinarily pay

for a cheap pair of magnetic earphones!

This crystal headset has much to recommend it.
Its sensitivity, frequency range, and clarity of
reproduction are superior to magnetic type ear-
phones. Also, it weighs
less than two ounces, is
easy to assemble, and its
“stethoscope” style (Fig.
1) eliminates headband
pressure.
The high impedance \
and high sensitivity of \

NOW you can put together a crystal headset

this crystal headset make N WIND AROUN[)é
it ideal for use with : DOWEL -

crystal radios, but with \
proper connections it
can be used in any ear-
phone application. Parts
for making this headset
will cost about $3.25.
Take a 24 in. length
of fence wire and make
a 1%-turn’ loop in the
center by winding the
wire around a 34 in.
wood dowel. Form the
V with curved sides as

RADIO-TV EXPERIMENTER 63

Crystal Headset

in Fig. 2 and then clip off the ends of the wires
so the V measures about 7 in. from the bottom
of the loop to the ends of the wires. Space
between the two free ends of the V should be
about 6% in.

Next hammer the two ends of the V flat (Fig.
3) and drill and countersink holes in them, so
the earpieces can be held to the ends of the V
by their own screws. You may find slight vari-
ations in the earpiece measurements and the
lengths of the rear screws. If screw isn’t long
enough to do a good job, file back of plastic
disc flat to compensate for short screw (Fig. 3
inset) or use slightly longer screws of the same
diameter and threads. But be sure ends of screws
don’t extend into the earpieces far enough to
touch delicate crystal elements inside. These
screws and plastic discs on the backs of the
earpieces permit easy replacement of worn con-
necting cords. Be sure cord connecting clips are
in their proper places when you put parts to-
gether again.

Wiring. Leave a little slack in the connecting
cords where they enter the earpieces, and then
tape the cords to the V using a bit of Scotch
transparent tape every inch or so. Connect the
two earpieces in parallel just below the loop in
the V. Since the cords supplied with the ear-
pieces are short, the writer spliced on a 4-foot
length of hearing-aid cord while connecting the
earpieces in parallel.

Before soldering and taping the splices, be
sure the two earpieces are connected in phase,
that is, the diaphragm of each earpiece should
move in and out together. You can determine
this by tracing the cords leads, or by reversing

FILE OFF FLAT IF
SCREW 15
TOO SHORT ,
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MATERIALS LIST—CRYSTAL HEADSET
24” length of %, dia. palvanized iron electric-fence wire :
Two crystal earpieces (Lafayette Radic MS-111. $1.49 each net)
Small rall V2 to 1” wide Scotch transparent tape

Two phone cord tips, and/or one standard or midget phone plug
Optional: 48" length of plastic-covered hearing-aid cord

the connections to one earpiece to see when the
reproduction sounds the most natural. A pair of
phone cord tips or a midget phone plug soldered
to the free ends of the cord will complete the
headset.

For best results, bend the V so the earpieces
are at the correct angle to pipe the sound di-
rectly into the ear passages. Bass response is
best ‘when the ear inserfs fit into the ear passages
firmly making a good acoustical seal. Remember
that crystal phones should not be subjected to
dec voltages, or to temperatures over 130°F.

When using this crystal headset with a crystal
radio, connect them as you would an ordinary
pair of magnetic earphones. Figure 4 shows how
these crystal earphones can be connected to the

No Wiring Kinks
in Super-Het Kit

N ONE evening an amateur can assemble the
6-transistor super-het kit sold by Lafayette Ra-
dio, Dept. HPS, 165-08 Liberty Ave., Jamaica 33,
N. Y, under their number KT 119. Lining up is
simplified by IF transformers which are pre-set
at 455 ke. and require little adjustment. Adjust-
ing the tuning capacitor trimmers and the oscil-
lator coil may be done by ear or with a signal
generator. i
Powered by a 9-v. battery, 'the set has a built-in
speaker for portability but it will operate a sep-
arate 8-in. speaker with room-wide volume. The
kit costs $33.50, the cowhide case $2.95 extra.

Nine-volt battery gives room-wide volume.

tone.

An 8.in.
used instead of the built-in
one for better volume and
Just plug in at the
jack. The notched plastic
wheel in the slot is the

volume control.

output stage of a vacuum tur
volt, .05 mfd. blocking capaci
high-grade unit. The 1 megohm

the earphones protects the earp}JZe
voltages in case of blocking capacil %,
ART TRAUFFER. 6o >

Improved Razor-Blade Deteé

® Here is a more
rugged version of
the familiar fox-
hole, razor-blade
“crystal” detec-
tor. The original
was a piece of
pencil lead
bridgedacross
the edges of two

WRAP WIRE AROUND
1" LENGTH OF PENCIL
LEAD

BOTTOM
POINTED

razor-blades and R4 woop
sometimes used  WASHER or fREEE SRaTNG o

FAHNESTOCK CLIP SCRAPE SOME OFF-

by GIs in fox-
holes to pick up local broadcasting stations. This
was fairly sensitive, but it was very difficult to
hold an adjustment, as the least vibration or jar
caused the lead to rock and roll on the blade
edges, resulting in erratic and noisy reception.
For the arrangement shown, blue steel single
edge or double edge blades (such as Pal razors)
seem to be the most sensitive, but many other
blades also have sensitive spots on them. Use with
a; conventional circuit and a good antenna and
ground.—ARTHUR TRAUFFER.

Here the wired chassis is ready for installation in the
case. A flat ferrite core antenna is shown fitted in a
plastic holder at the bottom.

speaker can be
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rystal Microphone

By ARTHUR TRAUFFER

A simﬁle, high-impedance mike—for ham rig use
or with tape or disc recorder—that will cost you
less than $3 to build

rig, P.A. system, tape or disc recorder, or wherever an expensive micro-

phone is not required. It is, of course, not the most rugged mike you can
buy, but you can’t expect everything of a project that should cost you less
than $3 to build.

Figure 3 shows you what goes into this project.
Note that the rubber foot pedal base is hollow in-
side making for easy assembly and wiring. It also
won’t scratch polished furniture surfaces, and the
soft rubber cushions the mike against thumps and
bumps. A short length of metal spring protects
the cable from continual bending where it enters
the base.

The small crystal earphone used for the mike
unit has high sensitivity and fidelity considering
the low price (about $1.49 net). This is not too
surprising, since any transducer that gives good
results as_an earphone will also give good re-
sults as a microphone.

THIS simple little crystal “mike” will give good service with your ham

In building this mike, start by enlarg-  wspe conouctor, avo ove TN can with gps WRAPPED AROUND OUTSIOE
n vty T MIKE-UNIT LEAD, SOLDERED  FRICTION LiD MIKE UNIT (GIVES UNIT SNUG
ing t.he opening the c ystal earphope, A A S EEN A
to give it greater efficiency as a mike  y5cp LisT)

unit. Pry off the front cover of the
earphone unit with a knife blade or (¢ or wxe canie

single-edge razor blade, but be careful  awp onE MiKE uNIT LEAD,
not to touch the thin diaphragm cover-  SO-OERED TO LUG
ing the crystal unit as it is easily dam-
aged (Fig. 4). Now twist the ear-plug
off the cover, and enlarge the opening wo o can

STRAINER SCREEN

~ ke 13 D1 0SC OF
\ \ FINE-MESM BRASS
)

cur 3 o, HoLE
IN BOTTOM OF Can

oS
P i

\ HEX. NUT

BALL AND SOCKET SWIVEL
{MADE FOR ELECTRICAL FIXTURES)

LAFAYETTE RADIO MS-1I CRYSTAL
EARPHONE UNIT (USED AS MIKE
UNIT, SEE TEXT)

THREAD WITH
[]

§ NPT O
6" LENGTH OF IRON

e | 4 £ pipy
13 LENGTH i 0D el T

Ry OD SPRING

-
il.ef‘)-eo?ébt:l‘& 35 DA, ROUND RUBBER
AELE COVER FOR auTQ

FOOT PEDAL

HEX. NUTS /

WASHERS

PUNCH HOLE IN RUBBER PUNCH HOLE IN RUBBER
TO PASS SPRING 0 P
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V"
A

(A) Crystal earphone unit as it comes from dealer—

{B) After front cover has been removed and opening

enlagrged with rat-tail file. Cover rim is then snapped
back on, without injury to diaphragm.

o ten.

| =

-t

Z

strainer screen has been cemented to
Mike

Note how
inside edges of hole cut in bottom of can (B).
unit is then taped (A) for a snug fit.

in the cover to a diameter of about % inch,
using a rat-tail file. Then snap cover rim back on
the earphone again.

For the mike housing, I used a No. 1-size
“Smooth-On” Iron Ce-
ment can; these are
about 134¢ inches in di-
ameter and have a nice-
looking friction lid. The
can was cut off to a
length of about 1% inch-
es using a fine-tooth
thin-blade hacksaw. The
rough edge was then
smoothed with emery
paper.

A hole was chopped
out of the bottom center
of the can and carefully
enlarged to a diameter
of about 73 inch, using a
rat-tail file. The rough
edge was smoothed, us-
ing a knife blade and
emery paper wrapped
around a wood dowel.

A 133 inch diameter m
disc was cut from fine-
mesh brass strainer
screen and cemented to
the inside bottom of the

MATERIALS LIST—CRYSTAL MICROPHONE

Description

tin can 1%,” dia., with friction lid (The #f1-size **Smooth-
On" Iron Cement can is ideal)
llﬁx 15" square of fine-mesh brass strainer screen

&-socket swivel (made for electrical fixtures) with Y@ NPT
threads on both ends
6 length of Vg iron pipe with /g NPT threads on both ends
round rubber cover for automobile foot pedal (34" dia. and
34" high). (Western Auto Stores, 25¢ pair)
15" length of ¥, or Ya” OD steel spring (a piece of dime
store kitchen-window-curtain spring was used here)
Amphenol 75-MCLF female microphone cable connector
34” dia. plated brass washers with 35" holes
brass hexagon locknuts with Vg NPT threads
soldering lug with 3g” hole
small crystal “earphone unit, used as mike unit (Lafayette
Radio, Dept. 106, 165-08 Liberty Ave., Jamaica 33, N. Y.,
Catalog MS-111, $1.49 net. Or Radio Shack Corp., Dept.
M106, 167 Washington St., Boston 8, Mass., Catalog R-9021)
Length of Belden No. 8411 shielded microphone cable

L]
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can with Duco cement (Fig. 5). The earphone
cord was clipped off leaving about 2% inches on
the unit, and 3g-inch wide tape was wrapped
around the outside of the unit (Fig. 5), so that
it would make a snug fit.

Figures 3 and 6 show how the can lid is joined
to the top of the ball-and-socket swivel using a
Vg NPT brass hex nut with a large soldermg lug
between the nut and the inside of the lid. Drill
(or drill and file) a 34-inch diameter hole in the
center of the can lid to pass the male threads on
the top of the ball-and-socket swivel. Scrape off
the coating around the hole on the inside of the
can lid so the soldering lug makes good contact.

Using a %-pipe (NPT) die, put a few threads
on one end of a 6 inch length of %s-pipe, and
twist the end of the pipe into the female threads
on the bottom of the ball-and-socket swivel. The
other end of the pipe is threaded for a length of
about 34 inch. Punch a hole in the center of a 3%
inches diameter round rubber
automobile foot pedal cover; and
enlarge the hole to 3s-inch diame-
ter using a rat-tail file.

Fasten the Ys-pipe upright to the
rubber base using two large
washers and two brass Y% NPT
hex nuts (Figs. 3 and 7). Punch a
hole of the required size in one
side of the rubber base, and insert
a 1¥%-inch length of ¥4 or ¥-inch

Large soldering lug is clamped under
hex nut holding can lid to top end of
swivel. Shield of cable is unwoven and
twisted together to form wire (A).

Boftom view of mike base showing
how cable passes through protect-
ing spring and up into stand tube.
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OD steel spring into the hole (Fig. 7). The mi-
crophone is now ready to be wired up and the
can closed.

Pass one end of a length of Belden #8411
mike cable through the steel spring and up into
the Y-pipe upright and through the swivel (Figs.
3 and 6). Strip the outside plastic insulation
off the end of the cable for a length of about
1 inch. -Using a fairly large size sewing needle,
unweave the shielding covering on the cable for
a length of about 3 inch, by picking one strand
at a time; then twist the loosened strands to-
gether to form one twisted wire (A in Fig. 6).

Remove the insulation on the center conductor
of the cable for a length of about Y inch. Now
solder the cable shield and one mike unit lead
to the soldering lug. Solder and tape the remain-
ing mike unit lead to the center conductor of the
cable, as in Fig. 3.

Now close the can, making sure that the bot-
tom of the can makes good electrical contact with
the friction lid so the can acts as an efficient
shield for the mike unit to prevent hum pickup.
Connect an Amphenol 75-MCI1F cable connector
to the free end of the cable. Remove cable-pro-
tecting spring from 75-MCI1F. Strip outside in-

sulation from end of cable and prepare shielding
conductor as explained above. Strip insulation
from end of inside conductor. Solder shield to
inside end of spring. Push spring and cable into
75-MCIF, letting inside conductor pass through
eye in center of 75-MCIF to hold spring securely.
This takes some practice.

Uses for Crystal Mike. Since the crystal ear-
phone unit used here has very high impedance,

you can connect this mike directly into the in-

put grid circuit of an amplifier without using
an impedance-matching transformer. Of course,
any other good small crystal earphone unit or
crystal mike unit can be used instead of the
one we used. You could also use a small high-
impedance magnetic earphone or mike unit, but
if you use a low-impedance magnetic or dynamic
unit you will have to use an impedance-matching
transformer for best results.

If desired, all the metal parts except the screen
can be given a coat of enamel of the desired
color. Or if you prefer a nice chrome job, you
can buy %-pipe and ball-and-socket swivels al-
ready chrome-plated. Then you only need to
take the can and screen to a plating shop for
chrome plating!

Avuto Radio Vibrator Tester

IBRATORS are found

in almost all auto
radios; they convert the low
voltage d-c¢ current sup-
plied by the auto’s battery
to alternating current (a-c)’
which is then put through a
step-up transformer to sup-
ply the high voltage which
is then rectified for the d-c
plate voltage of the radio’s
vacuum tubes. When your
auto radio behaves in an
erratic manner, or fails to
work at all, a defective vi-
brator is the usual cause of
the trouble.

The vibrator is enclosed
in an aluminum can; it has
either three or four pins on
the bottom which press into
a socket (like a vacuum tube). To remove the
vibrator, remove the back cover of the radio and
pull out this aluminum can. The vibrator has dif-
ferent-sized base pins, so that it can only be
replaced in one way—the correct way.

Until recently, the usual way to determine
whether a vibrator was good or defective was to
substitute a new vibrator for the old. But now,
a vibrator tester is on the market, sold by
Lafayette Radio for $2.95, called the Vibrachek.
It has base pins which fit in the octal sockets of

tube testers and it comes in two models, the V-3
for 12 v. 3-prong vibrators, the V-4 for 6 v. and
12 v. 4-prong vibrators.

If the vibrator under test is good, two small
lamps on the side of the Vibrachek will light
with approximately equal brilliance and will
flicker at about the same rates. A defective vi-
brator will cause one lamp to light much brighter
than the other in some cases, in others only one
lamp will light, in still others neither lamp will
light—H. P. S.
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Quick-Repair of Your Car Radio’s

HE number one
Tcause of car radio

troubles is the fail-
ure of the vibrator in
the radio’s power pack.
The vibrator converts
the low d-c voltage sup-
plied by the car’s stor-
age battery into square-
wave d-c pulses which
can be fed into the pri-
mary of a step-up power
transformer, rectified in
the secondary circuit
and used as B4 in the
car’s radio.

So great a trouble-
maker is the vibrator,
that recently two lead-
ing car radio manufac-
turers introduced sets
which eliminate the
need for a vibrator. Un-
fortunately, only a
handful of these new,
vibrator-less sets are in
use. The great majority
of car radios, meanwhile,
must continue to rely on
vibrators—and vibrators
are not overly relia-
ble.

A vibrator consists of
an electromagnetic coil
and a two-contact reed
(or armature) which vi-
brates between two sta-
tionary contacts (Figs. 1
and 2). Power from the
battery is delivered to
the vibrator alternately
through the upper and
‘lower halves of the pri-
mary of the step-up
transformer in the pow-
er pack. When you turn
on your car radio, the
vibrator’s electromagnet-
ic coil is energized and
the reed is pulled toward
stationary contact B.
The instant the reed
contact touches station-
ary contact B, the elec-
tromagnetic coil is
short-circuited and thus

With contacts renewed, re-
place the sponge rubber
cup and tape in place.
Aluminum foil shielding
completes the job.

THIS PIN
GROUNDED

NO CONNECTION

n SCHEMATIC

VIBRATOR

Vibrators list-price in electronics catalogs
starting at $2.50 and ranging upward to
over $9. With an auto ignmition point file,
you can renew a vibrator's contacts and
save that hefty replacement cost.

Sparking at the con. FCUTAWAY VIBRATOR |

tacts causes oxidation,

,ELI_ECTRQMAGNETIC COIL o

sticking of the reed, STATIONARY % ] -3
and trouble. ‘CONTACT A @ [} "‘. ! 7
ELECTROMAGNETIC » gle== ontacr
coiL , |/ \ b
L 7 4 ’
VIBRATING
STATIONARY E€ED

I 4
CONTACT A ) STATIONARY

STATIONARY : CONTACT B
CONTACT 8

BATTERY POWER
DELIVERED TO
THESE BASE PINS

| s

TYPICAL VIBRATOR

de-energized. The reed flies back,
its inertia carrying its other contact
to stationary contact A, the electro-
magnetic coil again is energized, the
reed is pulled again toward station-
ary contact B and the cycle repeats
itself again and again.

Vibrating at 115 ¢ps through its _
neutral position, the reed reverses
the d-c delivered to the power trans-
former 57% times per second. These
pulses, fed into the alternate ends of
primary of the transformer in the
power pack, are stepped-up and rec-
tified to provide the B voltage for
the car radio.

Trouble arises—and it often does—
when the reed contacts oxidize at
one or both of the stationary con-
tacts. Then the reed sticks, fails to

. vibrate. A stuck vibrator means no
reception. It can generally be de-
tected by the absence of the soft
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hum you usually hear when you turn your cat
radio on. (If the contacts have oxidized only
on the A side, however, you may still hear some
hum, even though the vibrator reed, and con-
sequently the radio, is inoperative.)

To remedy stuck vibrator contact points, first
remove the vibrator from the radio. This used
to require removal of the entire set from behind
the dash, but in recent years sets have been built
so that removal of one or two screws securing
the cover plate gives access to the chassis.

On a typical car radio chassis you'll see two
aluminum cans. One of them—the smaller—is
an electrolytic filter capacitor. The other, larger
can contains the vibrator. It's provided with: a
pin base, and pulls out just like a tube.

With tin snips or sharp diagonal wire cutters,
separate the rolled aluminum can from the Bake-
lite pin base.. Underneath this shield can is a
molded sponge rubber cup which acts as a noise

silencer. The vibrator itself is mounted on a
sponge base, further to reduce noise.

Remove the cup and gently draw back the
reed and insert a thin auto ignition point file
between its contact and stationary contact A.
Draw the file back and forth until the contacts
are bright. Repeat this same operation with the
other pair of contacts. The gap between each
pair of contacts should be just wide enough to
pass a strip of paper the thickness of the cover
of this magazine.

Now replace the sponge rubber cup over the
vibrator and make it secure with strips of ad-
hesive or masking tape as in Fig. 3. Operating
the vibrator without the shield ordinarily does
not introduce interference into the set, but to
play it safe, wrap the vibrator neatly in alumi-
num foil. Make sure that the foil makes positive
contact with the chassis when the vibrator is
replaced and doesn’t short out any pins.—T. A. B.

Making Small Record Players
Sound Like Thoroughbreds

SMaL
RECORD PLAYER

A simple circuit alteration con-
verts any portable record player
into a quality sound system that
can employ your TV or radio con-
sole speaker to emphasize those
otherwise lost bass tones.

player's circuit to afford full-
range sound reproduction by
employing the large speaker
and baffle arrangements of con-
sole TV or radio receivers in
conjunction with the player’s
speaker. By using a -simple
cable and jack arrangement,
the speaker of the portable rec-
ord player will function as
tweeter for high frequency re-
sponse and the console speaker
will function as woofer for low
frequency response.

The pictorial wiring plan
(Fig. 2) shows how this dual
speaker system functions. To
make the change, drill a 33-in.
hole on the motorboard of the
record player and fit it with a

dget phono jack. Then,
solder two leads to the voice
coil lugs of the record player
speaker terminating them on

HE quality of audio -
Treproduction in most AN\
portable record play- of. ois Goglo FIXTURE CORD
ers is limited because of g i
the small 4 and 5 in. PM A LN ) =3
speakers which they s
usually employ due to b c’sr N
space limitations within ” JACK AND PIN PLUG
their carrying cases. It is, RECORD
however, a simple opera- PLATER
tion to modify a record “** vy . SCHEMATIC PICTORAL cm mc:” ‘EBJSOLE
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Record player and console
speakers are operated in
parallel by plug-in cable.
Removal of plug from tele-
phone jack automatically
restores console speaker to
normal operation.

the jack lugs, and con-
nect a length of plastic
covered ‘‘zip’’ fixture
cord to the pin and shell
of a midget pin plug
which matches the phono
jack. The other end of
the fixture cord is con-
nected to a standard 14-
in. telephone plug.

Now, enlarge one of
the screw holes in an
ordinary steel or brass
1x2x2-in. angle bracket
to 3z in. and screw-fasten
this bracket to the back
of the console set at a 45° angle as shown in Fig.
3. Next, mount a Mallory ' #2A closed circuit
jack in the 3-in. bracket hole. Mounting the
telephone jack on the angle bracket allows for
easy access to it without moving the console set
away from the wall. Moreover, the set is in no
way defaced, and can be instantly restored to
normal operation by pulling the large telephone
plug out of the jack.

Disconnect one of the console speaker wires
and attach to jack lug A, Fig. 2, and run a length

MATERIALS LIST—PHONO ADAPTOR

*W i
CLOSED CIRCUIT

TELEPHONE JACK
ON ANGLE BRACKET

of hook-up wire from the vacated speaker lug to
jack lug B. Finally, run a length of hook-up wire
from the speaker lug, which still has its original
wire connected to it, to the frame lug of the
closed circuit jack.

To use the player alone, put on a record and
warm up the amplifier. Insert the midget phono
pin plug in the motorboard jack and insert the
telephone plug into the jack mounted.on the rear
of the console. It is not necessary to turn on the
radio or TV set; inserting the telephone plug into
the closed circuit jack has automatically dis-
connected the console speaker from the set so
that it will be driven by the record player am-

o et Iohoao) Jask AL plifier. If you enjoy ball games, fights, etc., but
i ;nt;t:‘ade:rdni{\elgl;‘xgm Jack (Mallory #24) are annoyed by never-ending commercials, turn
1 Standard telephane alug (ICA #29 or Mallory #75) on the TV set, put a long-playing record on the
i fength two-conductor plastic “2ip” fixture cord phonograph, and enjoy the game with music and
I/p x 2 x 2" brass or steel angle bracket sans commercials—T. A. B.
SINGLE CELLS OR BATTERIES CAN BE CONNECTED
TO INCREASE VOLTAGE OR CURRENT
- #6 DRY CELL § |
1CELL= 1] vOLTS : + 43 VOLTS
25 AMPERES = Be0l AMPS
<3 Vi :
+ =- 2 CELLS IN PARALLEL

2 CELLS= 3VOLTS
25 AMPERES

3 CELLS= 4% voLTS
25 AMPERES

4 CELLS= 6VOLTS 25 AMPERES
SERIES CONNECTIONS OF SINGLE DRy CELLS
VOLTAGE OF1CELL X NUMBER OF CELLS =VOLTAGE
OF GROVP, CURRENT REMAINS AMPERAGE OF
fCELL.

& 473 VOLTS-SERIES 4

+
- | -lé V—»
100 AMPS

4 CELLS 'IN
PARALLEL

0 6 CELLS IN
41 voLTS W SERIES-PARALLEL

50 AMPS

SERIES-PARALLEL CONNECTIONS
VOLTAGE OF 1 CELLX NUMBER IN SERIES = VOLTAGE
OF GROUP
CURRENT OF I CELL X NUMBER IN PARALLEL =
AMPERAGE OF GROUP
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By W. F. GEPHART

TANDING IDLE in the back rooms of many
TV-radio service shops, in dealer’s trade-in
warehouses, and in many attics and garages

are hundreds of small-screen television sets that
today are considered worthless. Most of these sets,
however, can be converted to experimenter’s os-
cilloscopes. The parts can be salvaged and' placed
on a new chassis and panel, or the existing chas-
sis and cabinet can be adapted as-is.

Such a conversion consists of re-building some
of the major circuits in the set, but usually the
majority of the parts required are in the set as it
stands.: Since an oscilloscope consists of two high-
gain amplifiers, a cathode ray tube with its asso-
ciated controls, two power supplies, and a sweep
circuit (see block diagram, Fig. 2), 3 TV set
which has electrostatic deflection and focus (such
as one with a 7TEP4, TGP4, 7JP4, 10GP4 or 10HP4
picture tube) can usually be used with the CR
tube and associated controls and the high-voltage
supply just as they appear in the set. In many
sets the low-voltage supply is more than ade-
quate (both current and voltage-wise) for oscillo-
scope use, leaving only the two amplifier circuits
and sweep circuit to be designed and built.

TV SETS

Front-panel and side-chassis views of

7-in. conversion (see Fig. 3). Note that

power supply is placed at rear of
chassis.

In TV sets using tubes with mag-
netic deflection and focus, conversion
problems are slightly greater and the
focus usually has to be a mechanical
control on the back of the unit, near
the neck of the tube.

For most uses, the vertical ampli-
fier in the scope should be more
sensitive than the horizontal, since
the latter is usually required only
to amplify the sweep circuit pulses
enough to cover the tube face. The
gain of the horizontal amplifiet should be fairly
high, however,| to permit the use of external
sweeping voltage when required. In both cases,
the amplifiers should be push-pull output, to
give equal deflection on either side of the center
of the tube face.

The gain of the amplifiers will depend upon the
type of picture tube in the TV set. Most 7-in. and
10-in. electrostatic deflection picture tubes have
a deflection sensitivity of 75 to 250 v. per in. (the
exact figure for individual tubes is given in tube
manuals). This means, for example, that a dif-
ference of 150 v. between opposite deflection
plates of the tube will move the electron beam 1
in. off center. If the polarity is reversed, the
beam will move 1 in. off center in the other di-
rection. An alternating voltage of 150 v., then,
will swing the beam 2 in.—1 in. on each side of
center. Therefore, ‘he voltage (AF or RF) re-
quired to “sweep” the tube face from side-to-side
(or top-to-bottom) will equal the tube’s deflection
v./in. times the radius of the tube face. Thus, a
7-in. tube with a 150 v./in. deflection would re-
quire an amplifier with about 525 v. (150 x 3%),
while a 10-in. tube with the same rating would
require about 750 v. (150 x 5)

Don't let these high output voltages alarm you.
Virtually no power is required, and voltage am-
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plifier stages can easily furnish these voltages.
In magnetic deflection tubes, the deflection/in.

data is not available, and must be determined ex-

perimentally. To do this, set up the picture tube,

with proper anode and filament voltages, so that_

a spot appears on the face of the screen. Then
apply experimental voltages to the vertical and
horizontal deflection yokes to see what voltage
is required to move the spot 1 in.

In determining amplifier gain, it must be de-
cided what over-all sensitivity is required. Usual-
ly 1 u. per in. (meaning that .1 v. input to the

O

amplifier will cause the CR tube beam to move
1 in.) is the minimum input sensitivity accept-
able; .05 v./in. is better. If the tube has a deflec-
tion rating of 150 v./in., and the over-all sensitiv-
ity is to be 05. v./in,, the amplifier must amplify
.05 v. up to 150 v., or it must have a voltage gain
of 3000. Since one stage cannot very well have
such high gain and high-voltage output, two or
more stages will be needed, but neither stage gain
need be too high, since the total gain is the prod-
uct of the individual stage gains. To get a gain
of 3000, for example, one stage could have a gain
of 50, another stage a gain of 60, the total being
50 x 60, or 3000.

Amplifier design data is available in many tube
manuals, and from this data circuits can be de-
signed around tubes and parts in the TV set.
Select a pair of tubes from the set (preferably
high-gain triodes or remote cut-off pentodes)
and, using the resistance-coupled amplifier data,
select the values giving the highest gain. Note
the bias on the tubes under the recommended
conditions, and divide the output voltage desired
(total deflection voltage required to cover the
tube) by the voltage gain of the circuit, making
sure that the input voltage required (to get the
desired output voltage) does not exceed the
tube’s bias. If it does, other tubes of higher gain

<y .
1

SCHEMATIC OF 7" CONVERSION
(SEE MATERIALS LIST)

AC «—DO

TO FIL AND/
60~ TEST
R (22 EREE
Q%? CIRCUIT AREAS IN GRAY QBTAINED FROM
1 Tv SET CONVERTED
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! 7 MATERIALS LIST—SCOPE CONVERSION (Fig. 3)
Desle. Description  / Desig. Description
R1 4 meg pot (“*Vert. Gain’) €2, €6, €9, €16, C17,
R2, R3 20K, 1 watt €20, €32, €33, C34 8 mf.. 450 v.
R4, RS, R26, R41, RS0 .1 meg,, Vo watt €3, C4, €7, C8, C14 .25 mf., 400 v.
120 imu cs. £o, €15, 'c25,
R7, R8, R12, R13 51K, 1 wai ‘ca4 10-mf., 25 v,
RO .1 meg not (‘ ‘Vert, Bal"') Ell. 012 €21, €22 005 mf., 6000 v,
R-10 690 ohm, 1 watt C13, Cl! €19 .1 mf., 400 v.
R1l, R20, R27, R29 47K, 1 watt £23, €24 .02 mf., 400 v,
R14, R16, R37, R39, RS6, 26 2 mf, V.
R57, R60" 2.2 meg., 1 watt 27 .04 mf., 400 v.
R15, R38 S meg. C.T. pot. c28 .01 mt.,, 400 v.
(“Vert” & **Hor” Centering) c29 .0025 mf., 400 v.
R17 S me%. Vo watt €30 600 mmf., 400 v.
R18 4 ol 125 mmf., 400 v.
R19 24 'Mﬂ. Vo watt €35, €36 500 mmf., 6000 v.
R21 K, 1 wait 37 . 750 mmf,, 600 v.
R22, R28 22K 1 watt Cc38 350-1100 mmf. trimmer
R23 S meg., Vo w 39 01 mf., 400 v.
R24 2 meg pot (“Hor Gain™) Ca0 L0015 mf 400 v.
R25 2500 ohm, 1 watt €41 ! 360 mmf., 600 v.
R30, R3l .33 mey, I/ watt c42 .001 mf., 6000 v.
R32, R34, R42 2K, 1 wi €45 .05 mf., 200 v.
R33 SK not ("Hor BII") Tl 350-0-350 v. @ 150 ma
R3S, R36 2 mu C/ 63v. @S5 amps., Sv. @ 2 amps.
R40 2 f pot (“Sync”) L1, L2 8 Henry, 150 ma. choke
R44 500 ohm. 5 vl 6AT6
R4S 1 meu. VZ watt V2 6J6
R46 got. (“Fine Frequency”) V3, va 6AK6G
R47 15K 25 watt W.W. VS 12AT7 *
R48, R4S 25K 25 ntt ww. ad] V6 12AU7 .
R51, R53 dnn. V7, v8 6AB4
RS2 100 ohm. waﬂ Ve 884
RS4 796, Vil v10 5VaG \
R55, R58 1 mn 1 watt v1l 6SN7
R59 . * 5 meg pot (“Focus™) V12 1836 -
R61 .25 meg pot (‘‘Intensity’”) V13 7JP4
Swl ' DPDT toggle (‘‘Input‘’) PL 6.3 volt pilot light
sSw2 - SPDT toggle (*‘Sweep’)
sw3 DPDT toggle (*‘Sync’’) Note: Small 77 or 10” screen TV sets can usually be obtained at
SW4q 1 pole, 6 pos rotary low cost from any local TV.radio repair shop or TV dealer.
(*‘Coarse Fuquency ) Sets with 10” screens can also be obtained from the Video | .
SW5 | DPST togple (‘‘Power”) Electric Company, 79 Clinton Place, Newark, K. J., if none
cl .S mt., 600 v, are available to you locally.
must be selected. Here'’s how these calculations would be made:
Next select another pair of tubes from the TV , Using a TEP4 CR tube, which requires 100
set, and select data from the charts that will fur- v./in. deflection, and desiring an input sensi-
nish an output voltage sufficient to fully drive the tivity of .05 v./in., total voltage gain required
stage planned above. Determine the voltage gain is 2000. The resistance-coupled amplifier de-
of this stagé from the charts, and, multiplying by sign charts show that a 6AU6 (with proper
the voltage gain in the first stage designed, see if resistances, ete.) will give a voltage gain of -
sufficient over-all gain has been developed. If 230 with a grid bjas of 21 v. Dividing this
not, continue with another stage. - gain of 230 into 375 v. (the required output
The phase inverter, which has no gain, should voltage for full deflection), gives a required
be at a low level so that full advantage of push- input voltage of about 1.7 v. This input volt-
pull operation can be utilized in the high galn age is within the bias of the tube. To drive
stages. this, 1.7 v. is needed; the tube data charts
+300v. show that a 12AU7 (with proper resistance,
+300v. etc.) will give a voltage gain of 12, which,
with an input of about .14 volt, will give the
required output. The total gain
of these two stages is 12x230 =
os 12MV7 - 2760, which is in excess of re-
"_‘_"__ 3 quirements, and—assuming no
losses—would mean that an in-
s 22¢ put voltage of .132 volts would

give full-tube deflection (or
the equivalent of about .038
v./in. input). Since this input
sensitivity is greater than re-
quired, a no-gain phase in-
verter can be put in front of
these stages and the unit will
TYPICAL PHASE still have the desired over-all
INVERTERS —— gain.
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The horizontal amplifier is designed in the
same way, again using tubes from the TV set
whenever possible. Usually an input sensitivity
of .5 v./in. is sufficient for this purpose. Since
power supplies in TV sets are usually ample to
power all of these amplifiers, the remaining step
is to design a sweep circuit for your scope.

There are two general types of sweep circuits
used in commercial oscilloscopes: 1) the gas-
discharge tube type, and 2) the multivibrator
type. The gas-discharge tube is the simplest
type, but it has limitations of maximum sweep
frequency (usually 30,000 to 35,000 c.ps.).

When the sweep frequency of a scope is equal
to the frequency of the vertical input signal, one
complete cycle will appear on the screen. When
the input frequency is twice the sweep frequency,
two cycles will appear, and so on. When the in-
put frequency is more than 10 times the sweep
frequency, the pattern becomes difficult to read,
particularly when using a small CR tube. For
example, with a 7 in. tube when there are 10
complete cycles on the screen, each cycle is less
than 3j in. wide.

The maximum sweep f{requency required
would then depend upon the normal use of the
scope. In TV work, where very high frequencies
are encountered, a high sweep frequency would
be required and a multivibrator sweep circuit
would be necessary. In audio and low frequency
RF work, a lower sweep frequency could be used
and a gas-discharge sweep circuit would be
adequate.

Very low sweep frequencies (such as 20 or 30
c.p.s.) are not feasible with a TV tube oscillo-
scope. The persistency of the coating on TV
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tubes is less than that on conventional CR
tubes, and the trace (which is white, inci-
dentally, not green) will disappear at low
frequencies. ‘

To lock in the pattern, a part of the ver-
tical input signal is fed into the sweep cir-
cuit as a synchronizing voltage. This is
taken from the vertical amplifier, but it
should be a very low voltage to prevent
distortion. The exact point for tapping to
secure this voltage, and the dropping re-
sistances to be placed in the line, can be
determined by trial and error, using the
lowest voltage that will lock the pattern in.

L
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Figure 3 shows the complete schematic of a
7-in. oscilloscope made from a discarded TV set.
The majority of the components outlined in grey
were secured from the TV set itself. Figure 4
shows three typical phase inverters; Figs. 5 and
6, the two types of sweep circuits.

Basically, these are the major circuits required
for an oscilloscope, but another useful circuit
is that shown in Fig. 7. Distortion is more evident
in square waves than in sine waves, and many
scope users prefer to convert sine waves to
square waves for scope viewing. Figure 7 shows
a simple square-wave converter that can be built
into the scope if desired, preferably in the verti-
cal input section (as shown in Fig. 2).

When making your conversion, remember:

1) Most TV set high-voltage supplies consist of
an RF oscillator whose output is fed into an air-core
transformer, and then to* a high-voltage rectifier.
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This circuitry should be
well-shielded, hoth from
the standpoint of RF
shielding, and high-volt-
age protection. Usually
the high-voltage supply,
complete in its shield-
ing, can be transferred
from the TV set.

2) Elcctrostatic deflec-
tion picture tubes are
casily affected by stray
ac fields (this will show
up as a thick or wavy
line trace instead of a
sharp line), and good ac
shielding should be used
throughout your scope.
If the power transformer
is not shiclded, place a
steel shicld plate (or the
chassis) between it and
the CR tube. In some
cases, a steel shield may
also be required around
the neck of the CR tube.

3) Certain picture tube controls (such as
centering, brightness, etc.) have extremely high
voltage on the controls; they should alwavs be
used with an insulated shaft. Also, whenever
possible, all controls and components carrying
these high voltages should be isolated from other
controls or components.

4) If at all possible, when the scope is built
on a new chassis, the picture tube mountings
from the TV set should be used. CR tubes are
somewhat delicate, and extremely dangerous if
they shatter. Care should be exercised when
mounting the tube to be sure that no strain is
placed upon it.

Kitchenware for UHF Experimentation

e Plastic food
containers mak e
good looking low-
loss chassis and
cabinets for vari-
ous ultra-high-fre-
quency assem-
bliesss. Many of
these containers
are made of Sty-
ron, a member of
the polystyrene
family and a very
g o o d insulator.
Containers ar e
cheaper than
sheet polystyrene,
and come already
formed. Photo shows 2 styles which are espe-
cially handy. The round one is an experimental
FM crystal set using a germanium diode, which
slope-detects close-by FM stations.—A. T.

Under-chassis view of 7-in. conversion. Scope was built on new chassis, using
some new components, many from TV set converted (see Fig. 3).

5) If the set is to be completely re-built on a
new chassis, a long, narrow chassis is preferable,
with the horizontal amplifier down one side, the
vertical down the other (both inputs at the
front), and the other circuits in the middle. In
such cases, both the high and low voltage power
supplies should be at the back of the chassis, as
far from the input as possible.

Figures 1 and 8 show views of a re-bujlt TV
tube to oscilloscope conversion. Note that the
power supplies are at the back of the inner-panel
(which has a steel shielding plate on the front
of it), and that the amplifiers are built down the
side of the chassis.

Solderless Tube Sockéfs

' k" B ¥

® When soldering on top side of radio or TV
chassis, dropping solder in an open tube socket
can cause trouble. Eliminate this possibility by
placing a strip. of wide adhesive tape over the
open socket.—H. LEEPER.
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CAP Cadets receive communlcatlons training with real equipment whenever
possible. These Blue Island, Illinols cadets are shown at the control console
of "Big Mo” {Yellow Fox 75), a 400-watt semi-trailer mounted mobile unit main-
tained by the Illinois Wing, during @ recent practice alert. A

The world's largest privately
owned shortwave network

By CORKLEIGH E. WHITE

Time: Late August, 1955. Place: East Strouds-
burg, Pennsylvania—Torrents of rain brought by
Hurricane Diane have turned normally peaceful
Broadhead Creek into a raging flood; all of the
usual approaches to East Stroudsburg are washed
out. Only one slim link with the outside world
remains—the damaged remnant of a steel railway
bridge.
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CIVIL AR PATROL

An excellent example of CAP ability to adapt material at hand for maxi-
mum versatility is this combination ambulance-radlo station-equipment trail-
er maintained by the O'Hare CAP Squadron for emergency use in the

Chicago area.

T IS a very slim link, indeed. Most of the
I bridge’s foundations have disappeared and. the

remaining structure has been pounded and tor-
tured until only one twisted girder is left in place.

Within the town and throughout the surround-
ing farmland, hundreds of homes have been
washed out. Streets are flooded, commerce is at
a standstill, thousands of persons are in need
of food, warm blankets, dry clothing and medical
supplies.

But how are rescuers to know exactly what
is needed—and where? It is imperative that some
means of communication with East Stroudsburg
authorities be established, and the call goes out
for volunteers. <

First to respond is Warrant Officer Philip
Hardaker, a member of the Civil Air Patrol’s
Stroudsburg Squadron. Clutching his small VHF
transceiver tightly in one hand, Hardaker inches
painfully across the single remaining girder of
the railway bridge.

He reaches the far side just in time. Only
minutes after he has crossed, the girder gives
way and topples into the river below.

For the next 72 hours, Hardaker’s small VHF
transceiver keeps East ‘Stroudsburg in contact
with CAP stations across the river and with CAP
aircraft circling overhead. His messages enable
armed services helicopters to pinpoint the loca-
tion of marooned families and to drop supplies
to them. His work is credited by rescue officials
as being responsible for saving many, many lives.
(The exact number of persons who perished in
the great flood of 1955 is unknown, but it is a
fact that more than 80 bodies were found in the
Stroudsburg-East Stroudsburg area alone after
the flood waters had subsided.)

Hundreds of stories like Hardaker’s are on file
at Civil Air Patrol's National Headquarters in
Washington, D. C. What, then, is this CAP radio
system? How is it staffed, equipped and organ-
ized? Who does the maintenance? And who pays
the bills?

Before attempting to answer these questions,
let’s take a look at the Civil Air Patrol organ-
ization as a whole and see what makes it tick.
Founded on December 1, 1941, just six days be-

fore the Japanese attack at
Pear]l Harbor, the Civil Air
Patrol has grown until today
it has more than 91,000 volun-
teer members. Its founders
were civilian pilots who
wanted to do their part toward
making America strong, but
who—for physical or other
reasons—were unable to join
the armed services. Today,
some 51,000 of CAP’s mem-
bers are cadets—young men or
women 14 years of age or older
who are engaged in an inten-
sive aviation education pro-
gram.

Described by officials of the
United States Air Force’s Air Rescue Service as
its “right arm,” CAP members use their own
private planes and liaison planes donated by the
Air Force, Army and Navy to fly each year more
than '60% of the total search hours flown by all
agencies on aerial searches within the continental
limits of the United States. Some 6000 of these
light planes, together with more than 11,700
fixed, mobile and airborne radio stations, can be
mustered in an emergency.

They can be put to work in a surprisingly
short time, too. Just recently, for example, a
flying farmer en route from Springfield, Illinois,
to Danville in the eastern part of the state, was
reported overdue by the Civil Aeronautics Ad-
ministration. Although the report came in dur.ng
the small hours of the morning, 20 aircraft and
as many radio stations were in service by dawn.
They found their target in less than three hours
and many of the search participants were back
working at their regular jobs by noon of the
same day.

A' routine mission, but it speaks well for the
thousands of hours CAP units spend annually in
training to maintain their proficiency.

What kind of pay do Civil Air Patrol members
receive for their services? The answer: nothing
whatsoever. They even buy their own uniforms,
the U. S. Air Force uniform with distinctive CAP
insignia. Adult members pay an annual member-
ship assessment for the privilege of promoting
aviation. Although the Air Force does pay for
fuel and lubricants used by CAP members on
Air Force-requested missions, the only real com-
pensation most members get is the satisfaction of
a job well done,

Organized into eight regions covering the 52
wings (48 states plus the territories of Hawaii
and Alaska, the Commonwealth of Puerto Rico
and the District of Columbia), CAP members
are further subdivided into some 2500 groups
and squadrons. Each of these units is authorized
to use two medium-frequency, fixed radio sta-
tions and as many mobile and airborne stations
as necessary. Flexibility, mobility and reliability,
the keynotes of the net, enable CAP to blanket
the United States with dependable communica-
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CAP WING

Alabama
Alaska
Arizona
Arkansas
Califarnia
Colarado
Connecticut
Delaware

District of Calumbia

Florida
Georgia
Hawaii

Idaho

Minois
Indiana

lowa

Kansas
‘Kentucky
Lovisiana
Maine
Massachusetts
Maryland
Michigan
Minnesota
Mississippi
Missouri
Montana
New Jersey
Nebraska
Nevada

New Hampshire
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
Puerto Rico
South Carolina
South Dakota
Tennessee
Texas

Utah
Yermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

WING CALL

KIG-442
KWA-677
KOF-424
KKI-719
KME-284
KAF-357
KCC-590
KGC-462
KGC-463
KIG-444
KIG-443
KUA-341
KOB-425
KSC-952
KSC-953
KAF-358
KAF-359
KIG-445
KKI-720
KCC-591
KCC-592
KGC-464
KQD-405
KAF-360
KKI-721
KAF-361
KOF-426
KEC-994
KAF-362
KOD-427
KCC-593
KKI-722
KEC-995
KIG-446
KAF-363
KQD-406
KK1-723
KOF-428
KGC-465
KCC-594
WWA-353
KIG-447
KAF-364
KIG-448
KKI-724
KOF-429
KCC-595
KIG-449
KOF-430
KQD-407
KSC-954
KOF-431
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FIXED

Golden Rod
Sourdough
Thunderbird
Dogwood
White Bear
Pikes Peak
Nutmeg
Gabby
Aero
Sparrow
Red Star
Firebrand
Magpie
Red Fox
Red Fire
Corn State
Jayhawk Post
Middleground
Magnolia
Pinetree
Freedom
Plant

Red Robin
Starfish
Mockingbird
Blue Bird
Father
Zigzag
Wigwam
North Wind
Profile
Pueblo .
Empire

Red Dog
Black Foot
Black Hawk
Sooner
Beaver Fox
Keystone
Rhody
Pineapple
Kiddy Car
Dakota
Blue Chip
Eagle Nest
Uncle Willie
Pico

Blue Flite
Fir

Lowland
Badger
King

MOBILE AIRCRAFT
Hot Rod Ram Rod
Mulluk Aurora
Geronimo Tomahawk
Razorback Diamond
Black Bear Brawn Bear
Red River Blue River
Rambler Racket
Vagabond Barfly
Aerodyne Aeronaut
Crane Eagle
White Star Blue Star
Mobile Hiboy
Rabbit Hornet
Yellow Fox  Blue Fox
Blue Fire Green Fire
Bulldog Cyclone
Jayhawk Bug Jayhawk Bat
Whirlaway  Jet Pilot
Muskrat Pelican
Pinekarr Pineayr
Pilgrim Clipper
Tug Jet

White Robin  Blue Robin
Dog Fish Cat Fish
Jay Bird Snow Bird
'Red Bird Black Bird
Mother Angel
Domino Aircan
Buffalo Meadowlark
Yeliow Jacket Red Spider
Bobcat Saucer
Zuni Navajo
Tomcat Wildcat
Blue'Dog Mad Dog
Sioux Mohawk
Gray Hawk  White Hawk
Oilwell Gaswell
Beaver Muskrat Beaver Bird
Rolling Stone Flight Stone
Little Rhody  Air Rhody
Sugar Hurricane
Side Car Box Car
Mandan Cheyenne
Red Chip Gold Chip
Gold Eagle Blue Eagle
Uncle Mike Uncle Able
Marble Mansfield
Green Flite  Red Flite
Maple Ash
Overland Highland
Scooter Buzzard
Queen Jack

CAP planes must fly low and
slow over rugged, often dan-
gerous terrain to locate victims
of alr crashes and other dis-
asters. When the “target’” has
been found, a message flashed
over the CAP radio net will
bring a radic-equipped mobile
support unit to the scene in a
hurry.

tions support for Civil Air
Patrol’s aerial activities.

Most CAP radio equip-
ment is furnished by the
members themselves. A
small proportion comes
from military surplus
stocks. Transmitters range
in power from portable
units of less than one watt
output to husky 400-watt
control stations.

Some equipment is hand-
tailored for CAP .use by
talented members. One ex-
cellent example of such
handmade equipment is the
tiny 1% watt, dry-cell pow-
ered VHF transceiver built
by Major Leo Streff of
Paxton, Illinois, the Illinois
Wing’s Director of Mobile
Communications. Designed
for use in light planes not
equipped with electrical
systems suitable for power-
ing radio equipment, Streff’s
unit has given consistently
good results at ranges up to
50 miles from altitudes of
2000 feet.

Quality standards for
CAP radio stations are high.
All transmitters must be
crystal-controlled and ca-
pable of operating within
.01% of frequency. Monitor
stations in each region
make frequent checks to in-
sure that all equipment is
remaining within tolerance
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Light, compact equipment is extremely Important to

the Civil Air Patrol. Here, Major Leo Streff, Director

of Mobile Communications for the Illinois Wing, is

shown demonstrating the tiny 14 watt transceiver he
designed for use in CAP‘s light planes to his wife.

Captain Evelyn Streff, Illinois’ Director of Communica-

tions Training,
and that operators are confining their transmis-
sions to official CAP business.

Although operating on military frequencies
loaned to its civilian auxiliary by the U. S. Air
Force, control of the member-owned stations
remains under the jurisdiction of the civilian
unit commanders. Six high frequencies and onel
wvery high frequency are presently in use, with
another very high frequency to be added shortly.

The high frequency wave lengths are used
primarily for intra-state traffic over distances of
200 or 300 miles between fixed and mobile sta-
tions. Because of its line-of-sight characteristics,
VHF is reserved primarily for ground-air, cadet
training and local communications, although
many operators have erected elaborate towers
and antennas to extend the advantages of clear,
static-free VHF bperation over considerable dis-
tances.

“Tactical” call signs are used by all CAP
stations. Many of them are derived from state
or regional nicknames, or from major industries.
“Badger” and “Corn State,” for example, appro-
priately describe Wisconsin and Iowa base sta-
tions. The Wing carrying this patriotic practice
to the furthest extent is probably Oklahoma,
where base stations, mobiles and aircraft are
known respectively as “Sooners,” “Oilwells,” and
“Gaswells.” In states where it is permitted, many
CAP members who have equipped their auto-
mobiles with mobile radios use abbreviations of
their CAP call signs on their license plates.

Civil Air Patrol radio operators are volunteers,
as are all CAP members. Many are housewives,
an occupation that presents special advantages
because the ladies are usually able to monitor
their assigned frequencies during the day, when
most male operators must be out earning a living.

One of these valuable ladies is Captain Evelyn
Streff, operator of the Illinois Wing’s primary
control station, “Red Fox 8,” and Director of
Communications Training for the wing. A CAP
member ‘since 1951, Evelyn handles as many as

20 separate pieces of traffic every day between
the 459 licehsed CAP stations under her juris-
diction. In addition, she makes daily traffic checks
with the Great Lakes Region’s control station at
Detroit, and occasional contacts with passing Air
Force aircraft. In spite of the demands on her time
made by three very active children and an elec-
tronics technician husband, she usually manages
to keep her station in operation from 6:30 in the
morning until 7 or 7:30 at night. In emergencies
she has been known to operate the clock around.

How does she find the time?

“It's not always easy,” Evelyn says. “But if
you feel that the job you're doing is important
enough, you'll find that you can make the.time
somehow.”

Illinois, like most states, conducts a daily half-
hour net for all stations who are able to check
in during the daylight hours. Many operators,
of course, are not ordinarily available during
the day and must pass traffic before going to
work in the morning or after returning home in
the evening. Indeed, some regularly check in
with the mobile stations in their cars on the way
to and from work.

Among the most unusual CAP stations are
those operated by Indians of the Navajo Reserva-
tion in Arizona. Since 1951, when a squadron was
first established on the reservation, “the wind
that speaks” has many times summoned the life-
saving assistance of planes of the Arizona Wing.
Today, there are three CAP squadrons on the
reservation, and 32 landing strips have been built.

Is the network growing?

“Yes, indeed,” says Captain John W. Scott,
USAF, Director of Communications at CAP’s
National Headquarters. “The network has grown
steadily, both in numbers and in quality. In 1955
alone, we added over 700 stations.”

And what does the U. S. Air Force say about
the CAP radio net?

In a message lauding CAP on its 15th Anni-
versary, General Nathan F. Twining, then USAF
Chief of Staff, said:

“Well trained and well organized, the Civil
Air Patrol provides immediate aid and assistance
to the private ci