et 53 Make-lt-Yourself Projects

RADIO-TV

75c EXperimenter

No. 562

Extra Bonus—

| , 3
Save up to $300! | WHITE S
Citizens Band 2-Way Radio r: RADIO

(No Exam for License)

zr.n

Latest Directory of
AM-FM-TV STATIONS
WORLD-WIDE SHORT WAVE

Plans for —

- Stereo Music Center
- 3-Transistor Portable
- All-Purpose Decades
- Sun-Celled Motor

- Transistor Intercom
- Piggy-Back Units

- Fountain Pen Radio
- 6-Meter Ham Rig

- 3-in-1 Transistorlah
- Telephone Amplifier
- 7-Tube FM Tuner

- Mini-Record Player

=@l . Jim-Jam Box

More Pro,ects for Your Money - -
?hcm Any Other Electronics Pubhcahon Plus 40 Others



Build this eqmpment
while learning...
it’s yours to keep!

{WRI'I‘E NAME AND ADDRESS — Cut out card and mail.Ry,

YOUR

HOW TO GET A GOOD PAYING JOB IN

RADIO-TELEVISION

EARN WHILE YOU LEARN AT HOME IN SPARE TIME

1'll prove to you that | can prepare you to become a
trained Radio and Television Serviceman in a few
months’ time . . . ready to step into a good paying job
with o real future! Mail coupon-postcard NOW!

On Sprayberry

Only 36 starts you b ouns-

Training Plan

MASON R. WARNER,
President

Men by the thousands. . . trained Radio-Teclevision Service Technicians .. are needed
at once! Perhaps you've thought about ¢ntering this interesting, top paying ficld, but
lack of ready money held you back. Now—just $6 ¢nrolls you for America's finest,
most up-to-date home study training in Radio-Television! This offer is made because
Radio-Television must have the additional men it needs as quickly as possible. We are
willing to do our part by making Sprayberry Training available for less money down
and on casier terms than ever before. This is your big opportunity to get the training
you nced . . . to step into a fine job or your own Radio-Television Service Business:

Get Practical Experience
with 25 Kits of Radio-TV Parts

In addition to modcrn lessons, you train
with actual parts and equipment. Build
the famous Sprayberry Training Televi-
sion Set, Multi-Range Tester, 2-Band
Radio, other Test Equipment—all vours
to keep. Get latest training on Color TV,
Transistors, Hi-Fi and UHF Conversions
to make your training more valuable,

Radio-TV Needs You Now!
Get all the facts...FREE!

Radio-Television necds you! Sce how and
why Sprayberry Radio-Television home
training offers you more. Three training
plans to suit your exact nceds. Low pay-
ment...only $6 starts you. Backed by over
27 years of distinguished training expe-
rience. Rush special postcard—reply cou-
pon for catalog and free sample lesson.

The Radio-Television industry is begging for trained men for
interesting, profitable service work... get set now!

No

NAME

ADDRESS

STATE

TOWN

BUSINESS REPLY MAIL
First Class Permit No. 34316, Chicago, 11l

SPRAYBERRY acapemy

OF RADIO-TELEVISION

Dept. 212-B

1512 Jarvis, Chicago 26, lll.

Postage Stamp
Necessary

If Mailed in the
United States

fp’f E

new £ o]
60 page
catalog

and actual q}k ‘
sample .
lesson

This coupon nceds no
stamp or ¢nyvclope. Just
write name. in upper left
corner, cutoutalong dotted
line and drop in any mail
box. Pay no attention to
printing on back of the
card. By return mail you’ll
receive our big 60 page
catalog and free sample
lesson,

SPRAYBERRY




Television Making Good Jobs, Prosperity

The technical man is looked up to. He should be. He
does important work, is respected for what he knows,
gets good pay for it. There are splendid opportunities
for the man well trained in Radio-Television Servicing
or Broadcasting. Government, Aviation, Police, Ship,
Micro-Wave, Relay, Two. Way Communications  for
buses, taxis, "trucks are growing Radio-TV fields, making
more qood |obs

N.R.l. is the Tested Way to Better Pay

N.R.l. Training is practical, thorough. You get the
benefit of N.R.1.'s 40 years' experience. Many success-
ful N.R.|. men start without any knowledge of Radio,
many without a nigh school education. Find out what
Radio-Television training can mean to you. Make the
first move today toward becoming one of that select
group—a Radio-TV Technician. ~Send postagz-free
card for Actual Lesson and b4-page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. 9JB3,
Washington 16, D. C.

N.R.l. Sends Equnpmenf
for Practical Experience |

Nothing takes the place of practi- I
cal experience. That's why N.R.I.

training is based on LEARNING BY- |
DOING. N.R.I. training includes k'ts
of parts which you use to build
equipment and get practical expe-
rience on circuits common to both
Radio and Television. Shown at

left is low-
”‘ ; power Broad-

casting Trans- I
. mitter you

build as part l
t_ of N.R.I.

C ommunica- |
tiens Course.l
FREE Catalog
shows other l
equipment

you get,
things you
learn.

Mail Postage-Free Card for

SAMPLE LESSON FREE

Shows you how easy, practical it is to

Oldsf and Lagesf Home Study Radio-
Television Training School.
Trained Thousands for Good Pay Jobs :

Since 1914 . . . for more than 40 years—N.R.l
ambitious men at home in spare time for Radie-TV. Let us send you
a sample lesson to help prove you can keep your job and TRAIN
AT HOME in your spare time for better pay and a brighter future.
We will also send N.R.l.'s é4-page catalog to show you that Radio- -
Television is today's field of OPPORTUNITY for properly trained men. E3 L e T o

N.R.l. has

has bezen training

I WHAT N.R.I. GRADUATES D AND SAY

Has Owr RadioTV Chiet Engineer Pa-d for Instruments
Bus-nms with KGCU from Ennmgs
ha G iPPIhnce I +m ( hief ur ummr ‘I am acing vers woll
my with TV with st alsc an spare time.  Sem
u TVICI I)mlm: Armv mve my nu a <uare JLime llll--~ rave three 3
SIee NRI trainin curyiens s inesa. jut wait 1 i~
l’ [n(l m( '(.l Inl) rnled R BARNEIT, Kuaeros ¥
WEID- Eismarck. N. 10 sFA\]A\ N ¥

\l-H Pllr’nx S. D

See Other Side l@

[ e o e e s e

FIRST CLASS
Permit No. 20-R
{5ec. 24.9, PLAR)
Woshington, D.C.

BUSINESS REPLY CARD

No Pestage Stomp Necessory If smailed In The United Stotes

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

Washington 16, D, C,



Learn Radio -Television

Servicing or Communications

by Practicing at Home
in Spare Time (2 BooKs FREE

N.R.I. SEMDS KITS ith hich .
you practice bulldin:‘ cir:uil::s. o M("I Posiuge-Free

common to Radio ond Television.
You LEARN-EY-DOING. As part Card for Sample Lesson
and 64 Page Catalog

of N.R.l. Servicing Course, you
i

build Yacuum Tube Yoltmeter and
AC-UC Receiver shown here.

Fast Growing Field Offers You &
Good Pay, Success, Bright Future ¥

Biggen fhan ever and still growing. That's why Radio-Television § # - TR =
has special appeal to ambit'ous men not satisfied with their future Muny GOOC JObS n Rﬂdlo-“ SeTV“m’Q
prospects. More than 4,000 Radio and TV Stations use trained . . 5
technicians. 150 million home and auto Radios and 40 million QNG Communications fOf Tfilmd Men
TV sets must be kept in service. Color TV promises added oppor- e . b
tunities. There are good jobs. brisht futures in Radio-TY Servicing — '
or Communications. Training PLUS Opportunity is the ideal combi-
nation for success. Plan now to get into Radio-TY. The fechn’cal
— man i looked up to, does importan® work, gets good pay. Keep
J.E. SMITH, your {pb whilc training. Wita N.R.l. you ifearn at home in spare
Founder,N.R.t. fime. N.R.L. is the OLDEST and LARGEST home study Radio-TV
school. lts methods have proved successful for more than 40 years.

“%_|f See Other Side

CUT OUT AND MAIL THIS CARD NOW 1 -~ & k;\ 1K
Sample Lesson & 64-Page Catalog IStart Soon to Make $10—$15 a

oth FREE :Week ;X"(l in Your Spare Time

Soon after*earolling, many N.R.|. students start
(N0 STAMP NEEDED—WE PAY POSTAGE |

NATIONAL RADIO INSTITUTE
Dept. 9J83, Washington 16, D. C.

Mail me Sample Lesson and 64-page Catalog. (No
salesman wiil call. Please write plainly.)

to ea-n $10, $I5 a week in spare time fixina
sets for friends and neighbors. Some make
enough to start their own full t:me Radio-TV
shops. Easy-to-undersfand lessoms teach vov
basic principles, You LEARN-BY-DOING on
N.R.I equimment which ''brings ¢o life’’ things
you study.

|

1

|

|

I Find out what N.R.l. offers. Study fast or slow
| —as you like, Diploma when you graduate
|
|
|
|
[ ]

NAME. AGE. Ma’l postage-free postcard now. ACTUAL LES
SON FREE. Also 44-page catalog that shows
ADDRESS opportunities, equipment you get. Cost of N.R.!

courses low. Easy terms. NATIONAL RADIO
INSTITUTE, Dept. 9JB3, Washington {6, D. C.

cITy ZONE.__STATE \ “ﬁ

L
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL



RADIO-TV EXPEBIMENTK

-

ELECTRONICS
ON REAL

Motors— Generators
—Switchboards—
Controls—Modern

Appliances—
Automatic

Electronic

Control Units

RADIO ELECTRONICS
ON REAL

TV Receivers—
Black and White |
and Color

AM-FMand |

Auto Radios |

Transistors I
Printed Circuits

Test Equipment

COYNE offers

VISI

LOW COST

ElE Trainin in

Spare Time AT HOME

RA

/” These men are getting practical training in NEW Shop Labs of

N\
}
I

COYNE!

in Chicago—prepare for today’s TOP OPPOR- I
'UNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successfull
men have trained for over 60 years—largest,
oldest, best equipped school of its kind. Profes-
sional and experienced instructors show you
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed.

Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—“‘Guide to Careers’ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Coyne Electrical School, 1581 W, Congress Parkway
Cliartered Not For Profit e Chicaga 7, Dept, 68-23C

MAIL COUPON SRWRuE o

ADDRESS BELOW
COYNE ELECTRICAL SCHOOL [ 4
Dept. 69-23C—New Cayne Building
1501 W, Cangress Pkwy., Chicaga 7, Il

Send BIG FREE baak and details of all the training I

yau offer. Hawever, | am especially interested in:

O Electricity {0 Televisian {0 Bath Fields '

Name. I

Address l

City State '
-

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work —a
prosperous future inm a good job, or independence in
your own business!

Send Coupon o White fo addvess below
for Free Book

and full details,

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest ¢

~you pay for training only —no costly ‘“‘put together kits.” Not

old Radio Course with Television *“‘tacked on.”” Here is MODERN
TELEVISION TRAINING including Radio, 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-

HE‘!“,

time Employment Service to Graduates.

e QANE .,

including easy
Payment Plan,
No obligation, no
salesman will call.

ost
an

[ COYNE Television
| Home Training Division
g
[ Dept. 69-H23, New Cayne Building
| 1501 W. Cangress Pkwy., Chicaga 7, 111,
| Send Free Book and details on how I can get

| Coyne Quality Television Home Training af
low cost and easy terms.

i Name S
CHARTERED AS AN EDUCATIONAL INSTITUTION 8.W. COOKE, ., President | Address
NOT FOR PROFIT Coume=the Imatitintinn behind this trarn Address —
Tng. .. the largent, nidest, bet equipped

151 W, Congrass Parkway

Chicaze 7. Dapt. 89-H23

resudrntral school of ws kind. Founded 1892,

| City ________ Stalc.



LIKE THIS:

Because Radio Shack is one of the world’s
largest dealers in hi-fi components, indus.
trial electronic equipment, ham radio,
test equipment, tools, optical goods, rec-
ords and hobby supplies, everything new,
every bargain, comes to Radio Shack first

. and through these Bargain Bulletins
. . . to Radio Shack customers. They're
free and frequent. To be ‘“in the know,”
fill in and mail the coupon below.

Spend
35¢

- provides ev

Saye build a ¢

1 %100’ !
RADIO SHACK'S

1960 GUIDE TO
ELECTRONIC BUYING

Completely new . . . completely different . . , and a com.
plete directory of everything in electronics for industry,
for the audiophile, for the hobbyist . . . plus everything in
hi-fi, ham radio, tools, test and laboratery equipment . . .
all presented in 250 big 814" x 11” pages, big readable
type with clear pictures . and including |atest technical
articles written by recognized authoritias

Build It

i

i

©

rulings,
operate 2 §
on the

OW! 2.WAY RADIO STATION:

CITIZENS’ BAND
TRANCEIVER

AT LAST! Thanks to new FCC
anyone c¢an own an
hortwave radio station
11-meter

ms! And {
f{(;gioex;hack . STANCOR kit

erything you neeq to
mbination transmitter-

receiver exact
order No. 45DX136, sh., Wt. 11 1bs.

Fe
"‘NDIO-TV EXPERIMENTER

n e
ADIG STATION warwout Feb

Build ‘n Yoursell ) i
CITIZENS BAND . . ° J.."

TRANCEVER gl
@ = W ?"

:::“;::-..rr.'.:é N L
43
Aok
WITHOUT FCC EXAMS!
T gl e
Yourself! aee

KIT

band without
this complete

95

$5 Down
$5 Mthly,

$

ly as pictured!

[ e ———

» RADIO SHACK CORP. Dept. 8PR

: 730 Commonwealth Avenve, Boston 17, Mass.
5 Please send me:

. ] FREE Bargain Bulletins for fuil year

» ] 1960 Guide To Electronic Buying 35¢

: [J Transceiver Kit Order No, 450X136 @ $39.95
. [J Check [T Money {7 c.0.D.
2

: Name

1

E Address _

2 .

a City Zone State

RADIO SHACHK
CORPORATION

167 Washigfon St., Boston 8, Mass.
730 Commonwealth Ave., Boston 17, Mass,
230-240 Crown-St., New Haven 10, Conn.

e ey

T

ST ESNS RS VYNEDE D,
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AT

Prepare in Spare Time At Home for a :

JOB THAT PA

REAL MONE
« TELEVISION-RADIO-ELECTRONICS

i
3
g

Many DeVry-trained men who now hold good jobs puying real money were once looking
for opportunity, yet wondering if they needed advanced schooling, special experience, or
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR.
PRISED! Now they work in one of toduy’s fastest-growing fields— TELEVISION.RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s “’Learn.by.Seeing,”
"Learn-by-Reading,” “Learn.by.Doing” training made the difference! You, too, may train ot
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home
laboratory equipment—or in our well-equipped Chicago or Toronto Truining Centers.

[ vacuum Tusk

Now something NEW* has been added to help you learn more by “doing.” You can choose VOL'E METER‘
to build and keep your own top quality 6~speuler STEREOPHONIC SOUND SYSTEM that will ¢
provide thrilling enjoyment for years to come. Plans are furnished so that you can also 3
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech’s
specially designed Stereo System includes:
o Turntable with Stereo cartridge ¢ Stereo Amplifier SINCH
o Stereo Pre-Amplifier ¢ 2 Cross-Over Networks ¥ WIRE BAND
o Six Speakers: two 12-in., two 8-in., two 3-in. 3 OSCILLOSCOPE

When you build your own equipment, you
fearn about the working parts. You can
repair, adjust, maintain, You learn by
doing—the DeVry Tech way. You put basic
principles into “on-the.job” practice.

*NEW!
Build Your Own
6-Speaker
HIGH FIDELITY
STEREOPHONIC
SOUND SYSTEM

.. another wonderful DeVry advantage

i

“Clip the coupon now for
two baoldels thot answer
many questions

about your

chances for suc-

cess in this field.
‘’Electronics and
YOU’ and the re-

Spociol SHORT COURSE in High Fidelity Sound
Reproduction fncluding Steveophon’.: Systems
also availeble. (deal for hobbyists, music
javers ond those wanting o ADD to their

incomes,

MANY OPTIONS!

NOW . .. DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo

System . . . the Scope and Meter . a 21-inch TV Set
{not pictured) . . . or ALL THREE. But no motter which
way you do it, you get practical home training at its
best . . . the kind you need to get started in the
fast-moving Electronics field. Send coupon for details.

EMPLOYMENT
SERVICE

DeVry Tech offers real,

markable “Pocket
Guide to Real Earnings’
(just off the press) are
yours without obligation.

.M&w e — = — = 1

' MAIL TODAY FOR FREE FACTS

down-to-eorth employ-
ment service to help you

""One of North America’s

toward a good job after
gradvation - even pro-
vides help in starting

DeVrey Technical Institute
| 4141 Belmont Ave., Chicago 41, Ill,, Dept. RTE-P

_ R ] - X% foremost Electronics el 8 Please give me your two FREE booklets, “Pocket Guide to
i mag 5 ; or your own servicing busic § @ g nings” and “Electronics and You,” and fell me how
Training Centers ness. A
B : T m e 4 pet } to prepare to enfer one or more branches of Electronics.
N L B LB T Accredited Member of 1
- T I TRl Notional Home Study Council = NAME. S __AGE
“aon T Y PLEASE PRINT
§ STREET APT,
) Yy N ' I city ZONE ___ STATE _
I [J Check heia if subject to military training.
o A DeFOR oA | DeVry Tach’s Conadian Training Center is locoted at

626 Rosslown Avenue, Toronto 12, Onterio

§ 2053




6 RADIO-TV EXPERIMENTER

Tokes Heodnches Out Of
All Servicing Problems!

Transistor Troubles in 12 Minutes!
Trouble-shoot every type of circuit
in ALL transistorized equipment! 525
pages; hundreds of illustrations; 120
check charts! $5.95

(7

Record Changer Troubles in 5 Minutes!
Locate mechanical and electronics
troubles fast. Covers all makes. 320
pages; 450 photos; 38 check charts!
$3.95

?M’/ WM

TV Troubles in 10 Minutes!
I"ind the exact sound or picture trou-
ble in any TV set from 700 possibil-
ities 1 300 pages; 300 diagrams, check
charts! $3.95

svivassssssssvssrassssessaene v

Color TV Troubles in 15 Minutes!
Covers every type of color TV and
picture tube! 550 pages; 362 check
charts, diagrams, picture patterns!
$5.95

Simple Check Chart System Saves Time
These amazing practical handbooks with an ENTIRELY
NEW METHOD, show you how to find the trouble in ANY
1v, record changer or transistor circuit FAST! Index tells
vou where to look ; famous Check-Charts help you pin-point
the exact trouble in minutes! These

on-the-job  hooks quickly pay for

themselves in protitable new business VA'-UABI.E

mnd vahuable time saved! fk“cl’r’
SEND NO MONEY! Send for FREE Tip,

OFFER of ali 4

Pi
Point bogks and g:t
FREE book, */gj
Protits in Tv' whe.

theryou ke
or not ! opseries

Iust mail coupon for free trial. After
« days, send only low price or return
books and pay nothing! If you keep
all 1 books, send only $3.00 after 7
days, and §3.00 a month until $19.80
plus postage is paid.

FREE TRIAL OFFER...Mail Coupon Now!

Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL, Dept. 99-RE
1501 W. Congress Pkwy., Chicago 7, 1il.

| |
| |
| D Rush 4-book PIN-POINT Senes for 7-day FREE TRIAL per offer I
For individual books, check belo

| © RECORD CHANGER  (83.95 plus postage) |
I TRANSISTORS ($5.95 plus postage) |
[0 TV ($3.95 plus postage) |
| O coLoR TV (55.95 plus postage) |
I

|

I

NMITND 0000000000000000000000000A0000060000 Age....... I
AdAreSS . o0 vt vy ae st v ot as st b et e e I
City ..ottt Zone....State........

O Check huc if enclosimz full price:

we pay pustage. T7T-day
nmaney -hack guarantee

See Page 72, “Combination Intercom-Radio Set”

FARM

Slightly used crank style CABINETS
(once used everywhere) for Home
Hobby Shops. Complete with trans-
mitter, reeeiver, bells, crank and
shelf (Less Generator). Has all of
the outside parts. Make beautiful,
unique Radio Cabinets, Liquor
Chests, Spice Cabinets, Flower
Planters, etc. Immediate deliveries
assured. $7.0D, F.0.B. Chicago.

TEI.EPHONES

TALK
ROOM TO ROOM

to the houuse aeross the

road, etz. Enjoy your
own private telephone
system!

Reconditiomed cradle
phoneb Guaranteed'

only $G oo $3
Each

We can supply every-
thing you need.

WRITE FOR ILLUSTRATED BULLETIN BB-3

MICROPHONE, Dept. BB-3, *Z7%.% e o

Chicago 26, tII.

ELECTRONIC
TESTER

DO-IT-YOURSELF SERVICING

INDISPENSABLE—FOR TV, RADIO, HI-Fl
Applisnces, Aulos, Electrical Tools. Used in Heme, Shop and Farm,
Checks Radio and TV Tubes, Components, Voltages and Circuits, etc.
INEXPENSIVE TO OWN, EASY TO USE
Anyone cen do servicing with this wonderful instrament, pays for itsclf
the first time you use it. Best value for money. nothing else like it.
COMPLETE TRAINING COURSE AND SERVICE MANUAL
INCLUDED FREE WITH EACH INSTRUMENT
S D L ED ED mn D BN S0 ES GD B b BN Sm SR D S A .
[J Send "'Dragnyzer" postpaid. | enclose full payment of $9.95
[] Send "'Diagnyzer'” C.0.D. 1 will pay $2.95 plus postage.
[J Rush me FREE descriptive literature cancerning “Diagnyzer.”

APPARATUS DEVELOPMENT CO.

Dept.SM, Wethersfield, Conn,
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NOW READY! McGraw-Hill's New Train-Yourself Course

6BIG |
f VOlUM ES

PRACTICAL RADID
SERVICING

PROFITABLE 2ADID
TROUBLESHOITING

RADIO and
RECORD CHANGERS

REPAIRING
RECORD CHANGERS

TV

PROFITABLE
TELEVISION, |

TROUBLESHOOTINGY

" |

TELEVISION AND
BADIO REPAIRING

F

: :
1 : R
I 4
« ] THIS AMAZING E
i OFFER SAVES i
YOU $11.851¢ 4
if you' looked insid before! :
=—gyen if yov've never lookea insiae a set before! o
[ BENYOUR " AT LAST — c'rt Amazmgd!.OW CO'STC— The PARTIAL CONTENTS
(@ OWN BOSS. Most Complete TV-Radio Repair Course @ Television and Radio Repairing
Ever Published. TELLS and SHOWS How racing Teune, repairing, - re-
to Do Every Job Quickly and Easily — e O e (It
Make GOOD MONEY, Full or LI, B S LR, D
~— Spare Time in the BOOMING A Magazine.
R ir Busi Practical Redio Servicing —
=1 epair business bt Easy-lg-foliow dlrecluol'lss
— iagrams, drawings — with fo!
AFTER 10 YEARS pictures and directicrns cover ANY job sheet for every repair job. 509
A OF PREPARA. on LVERY set — tubes, circuits, speak- pages. 473 illus. By William [
TION — McGraw-Eill's new 6-Volume e, new a-c/d-¢ pertables, Color TV, fx‘:é'é,l(;:rl{sev)'mcc“omc Train-
Cuurse b-ings vou svervthing vou need c¢wen what to charge jor erery job! 0 " hl' T Tt
to know to “cash in™ on the TV-RADIO _ . Profitable Radio Troubleshooting
boum. Over 50 pages of moneyv-muking BIG MONEY — Spare or Full Time -WHERE _to k_mk and WHAlT
“know-hew" by top factory engineers FForget luck of experience. Forget your Lo da for every trouble. lHow Lo
e oy 5 d 4 5 N avoid costly mistakes, handle
and electrenic experts. THRIIK giant age. Over 40 MILLION TV sets, 130 customers profitably. 330 pages.
REPAIR MANUALS tel! und show how MlLLION radius-—apd the shortage of 153 “‘how-to™ illus. By Willlam
to I°'IX every teouble the casy aay. TWO Eepalran — mean hig money for you. Marcus, Alex Levy.
huge TROUBLESHOOTERS tell ex- ourse make: it easy to “cash in.'” spare s Tha=
actly WHERE to begin, WHAT tools time or full. start vour own business, g;:’:’;’:’_ﬂsl:n;&g‘gfkﬁ:‘; lp"‘?x
to use. HOW 1o "polish off"" every job. enjoy your werk and a big bank account! every trouble—fast, for big prof-
Cemplete Home Study Volume guides its. By Eugene A. Anthony, Serv-
vou every step of the way, tells how to SEND NO MONEY ice Consultant, General Elec. Co.
get ahead fas: as & repairman — build Try Course 10 days FREE. (We pay Repairing Record Changers —
up your own business, full or spare shipping!) I{ you dun’t agree it can get Step-by-step pictures and
time. for RIG PROIITS! you started in a direcuonls — how t’?SSEt up segg;
; money-maki re- ice bench, etc. 278 pages. 202
EARN While You Learn A D Examine A-B-C pictures. By Eugene Eck-
Tested —and now used in top schools, turn it, pay noth- Entire Course lund, Eng. DuMont Lab., Inc.
-'i_"d repair shops — Course volumes are ing. Otherwise o Complete Home Course Outline
simple enough for green beginners, keep it. Karn while — Getting started in televi-
amazed “‘pros” with new easy methods. youlearn; and pay sioutgnd ractho ster\;icmgr. é{:‘jv to
Starts you daing simple repairs —and {he low cost on s? get the most out of you ZSe
earning monev from very first chap- easy terms. Mail for 10 Day How to get ahead FAST. By
R 5 a b, -0 John Markus.
tex. :\BQ pictures and directions make c¢oupon NOW.
taugher jobs a “snap.” Before vou fin-  McGraw-Hill Book
isn vou «ian earn many times its cost. Co., Dept. SMA.9, u‘:l THIS COUPON SAVES YOU $11.85 ==
NO previous training needed. NO com- 327 West 41st S¢., I
licated [ormulas. ILAIN ENGLISH N N.Y. McGRAW-HILL Book Co., Dept. SMA-9
Pl Ry Yorvaaal- v 327 West 415t S1., New York 35, N. Y. I

Send me — postpaid — for 10 pAYs' FREE TRIAL the 6-
vol. McGraw-Hill TV, Radio and Changer Se:vicing l
Course. It okay. 111 remit only $4.95 in 10 days; then '
$5.00 monthly for 5 months. (A total savings of $11.85 on
the regular price of the Course and Detect-O-Scopes.)
Otherwise, 111 return Course in 10 days; pay nothing. |

ALsO send FREE (to KEep whether or not I keep the
Course) the 3 Tv Rapto, and CIRCUIT DETECT-Q-SCOPE l
cHARTS, — total vaiue $3.00. I

ALl THREE Voluable Repair Aids: TV, RADIO, and
CIRCUIT Detect-0-Scopes (Yotal Retail Value $3.00)

FRIEE — whether vou keep
the Course or not — THREE
amazing DETECT-O-SCOPE
Charts. TV and RADIC Scopes

Free

5,469 OFTECY-O-SCOPE &

enable vou to spot all tube Name ... s

troubles in a jiffy. CIRCUIT I
Scope spots all circuit troue Addressem——— S |
bles. Muke fix-it jobhs easier ! 3

. W OF 3P s Cil\y  mrsessvsssvscommn comuntots o=tz .- soosuees (I any).... Staliefey
,'it‘l‘_‘{t‘e{'l“,pl (',“\'l”i]h e }:ﬁ; \":lrl‘rs‘ [J CHECK HERE i you prefer to enclosc first payment |

of $4.95 with coupcn. Same easy pay plan; same 10-day
return privilege for full refund. SMAD l

e e e e e o e e e e B v v oo )

FREK while they last on this
introductory offer.
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build quality money-saving

knight-kits

A PRODUCT OF ALLIED RADIO

see them all in

ALLIED’S

build your own...
it’s easy...it’s fun!

SAVE UP TO 50%

See the 1960 KNIGHT-KIT line
—availableonly from ALLIED.
KNIGHT-KITS are lowest in
cost, convenience-engineered

| INSTRUMENT
KITS

W—i—.7| for easiest assembly—the

@Tg&ﬂ only kits with money-back

) guaranteed specifications.

HOBBY MITS Send today for the 1960

A nam ALLIED Catalog——select your
@P KiTS KNIGHT-KITS—and...

SAVE ON EVERYTHING
IN ELECTRONICS

Get more for your money in
Stereo hi-fi systems and com-
ponents; save on recorders
_and tape; Amateur station
" equipment; TV tubes, anten-
nas, accessories; test instru-
ments; electronic parts,
tubes, transistors, tools,
books. Send today for your

o @ N b FREE 1960 aLLIED Catalog!
%’%1 é BUY ON ALLIED'S

world’s
largest

stocks

EASY TERMS

[rr———e——— e —me e —————

]
! ALLIED RADIO |
: 100 N. Western Ave., Dept. 64-39, Chicago 80, IIl. :
: O Rush FREE 1960 ALLIED Catalog :
} ]
8 Name_ —
} ]
1 )
1 Address —_— |
1 ]
1 ]
1 City____ - Zone State |
L

e et e e e e e o o o)

ALCO

20,000€2 per volt

MULTITESTER

MODEL TS-60H

® High xtn:i"vi?y;—-io‘ooo-{f ® Compares with4!z*meters

per ¥olt ® Measures 374" wida x 413"
® Modarn design x 1%
@ Exceptionally wide scale @ Compact, black bakelite
arc . | ; cabinet

D.C. Yolt Ranges — 5, 25, 250, 500 and 2500 @ 20,0000
per volt

10,50 100, 500 and 1006 @ 10,0000
par valt e

D. C. Current — 50,3, 25ma, 250ma
Resistance — 0-8,0000, 40.000()

apacity - 000 mid-.F mid [w/I10 YAC supplyl
Cpﬂ i 0001 mfd-:60! mid (w/100 YAC supply}

Decibel — —20db 1o -+ 22db $16.95 complere
ORDER DIRECT OR FROM YOUR NEAREST DISTRIBUTOR

Alc ELECTRONICS MEG. CO.

B \E Qopf.F-Ir,3V{9lcoﬂAve:,annnce,M‘_\_ss.
WANTED?

140 Wealthy Manufacturers
Ready to Pay Top Prices

Do you have an idea for a new product or a way to

A.C, flm Ranges ——

improve a product already in use—patented or un-
patented —you would like to 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 » Dept. 409 3 Chlcagorll, 1llinois
Wonders of science now explained
with 40 fascinating projects you
can build—Van de Graaff Genera- c
tor, Tesla Coil, Wimshurst Static
machine, solar furnace, chemical balance, cloud
chambers, satellite ’scope, traveling arc and 32
other easy-to-make projecis demonstrating sci-
entific theory. All included in our big 192-page
handbook, ‘‘Science Experimenter,” No. 557.
Price 75¢. Order your copy now! SCIENCE AND MECHANICS,
4S0 E. Ohlo St., Dept. 315, Chicago 11. — .
That Will Save You Money
Want to cut your repair billa? Operating —
costs? Service your own car? Get better UYL
mileage? These are but a few of the many
subjects discussed in our 192-page *‘Car Re-
pair Handbook'' No. 560, just out. It's a
real ‘‘how-to'’ manual every car owner needs.
Price 75¢, postpaid. Order from:

SCIENCE & MECHANICS, 450 E. Ohio St., Dept. 322, Chicago 11, 111,
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- RADIO.RADAR,
'SONAR.ELECTRONICS

Only CTS offers you COMPLETE training in all phases of Elec-
tronics. Why be satisfied with less? The new Christy Shop-Method
Home Training makes learning interesting and easy. You learn
Radar, Sonar, Electronics, Radio, Television. No previous experience
needed. You learn by working with actual equipment. Makes learning
fun. Speeds your progress. Helps you understand quicker and remem-
ber longer.

You get comprehensive training starting with your first CTS lesson!
The complete knowledge CTS provides you with gives you a
broader knowledge, a greater understanding which will mean
more jobs and a higher income for you for the rest of your life.

HOME LABORATORY SENT!
19 TRAINING INSTRUMENTS INCLUDED

With CTS COMPLETE Home Training Course, you receive a
Home Laboratory to assemble, use and keep for years of peak
performance. You receive a Multi-Tester, Oscillator, Signal
Tracer, Oscilloscope, Signal Generator, Electronic Timer, Re-
generative Radio, Giant-size Television Receiver (optional) as
well as many other valuable electronic devices. With these you
will be able to make hundreds upon hundreds of exciting ex-
periments.

EARN WHILE YOU LEARN!
EARN $5.00—$6.00 PER HOUR

Or MORE while still studying! Almost from the vety first
you receive training that enables you to repair radios and
television sets for friends and neighbors. To install and serv-
ice electronic computers, communication equipment, protective equip-
ment for police and fire departments, etc., etc.

FREE BOOK—.SAMPLE LESSONS SENT

Get all there is to know about the Christy COMPLETE Electronic
Course in Radio-Television-Radar-Sonar, etc. A complete, colorful,
illustrated book on Electronics sent without obligation.

Also, we will send you Two sample lessons showing how the new
CTS Shop-Method Home Training Course will train you for making
big mc;?ey in your spare time and for building a bright future for
yourself.

CHRISTY TRADES SCHOOL, Dept. T-111, 3214- W. Lawrence Ave., Chicago 25
SIGN, MAIL FOR THREE BOOKS

| Christy Trades School, Dept. T-111, 3214 W. Lawrence Ave., Chicago 25, L.

| Gentlemen:
| Please send me, without cost or obligation, two FREE lessons
and the new 24-Page illustrated book telling all about the CTS
| Master Shop Method Home Tramning Course in Radar, Sonar,
| Television, Radlo and Electronics, and the many opportunities
\ I this new fleld offers.

MAIL COUPON Y%

;3 + - Age .
TO DAY FOR { AdAresS ....ieiiereresenietostoiiiistiistottieastiiiatanes g ..... .o
CATALOG ! | city.......... e tirererereeire.. Zone.... State...... eeeeens
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EXPLAINS ELECTRICAL
TERMS IN A JIFFY!

New Guide Gives Terms, |
Definitions, Formulas,
Charts and Diagrams . . .

A quick easy way to put needed information
at your fingertips. Examine this New Practical
Dictionary of Electricity and Electronics FREE
for 10 days at our risk.

THE WORKING VOCABULARY YOU MUST
HAVE. Jam-packed with both standard elec-

. O
pETREEN |
PLITHANHS

If You Keep it

trical terms and the latest developments in

the fleld, written clearly and stinply for begin- on'Y $595 [
ner and veteran allke. Terms essential in TV, Others Cost up
Radio, X-Ray, Radar, Automation and ull to $20.00
industrial applications are covered. INCLUDES HANDBOOK
PACKED WITH DESCRIPTIVE PICTURES. Scores Partial Contents

of photos, drawings, sketches so clear you can’t .

go wrong. Help make terms ilke “amplidyne,” | ¢ Formulas
“kinescope,’” “'dynamotor’ easy tograsp. Many Electrical

tables, charts, graphs, most-used symbols, IE[::::;?;E

SEND NO MONEY. JUST SEND NAME. F!ll In Capacitance
coupon below and get The Practical Dictionary bl

of Electricity and Electronics for FRE 10-day | ® T’M es t

trial examination. Pay nothing now. Pay noth- L:l?:?rsem:als

ing to postman on dellvery. Color Coding
AMERICAN TECHNICAL SOCIETY, Dept. UO6 | o piagrams

848 E. 58th Street—Chicago 37, Illinois » Graphical Symbols |

MAIL COUPON - FREE 10 DAY TRIALM

: AMERICAN TECHNICAL SOCIETY, Dept. U0 ]
] 848 E. 58th Street, Chicago 37, lltinols

Send me THE PRACTICAL DICTIONARY OF ELECTRICITY AND ELECTRONICS
I for 10-day FREE EXAMINATION. If | keep the book | will send you $5.95 plus l

shipping within 10 days. Otherwise, | will return it and owe you nothing

MY NAME - |

ADDRESS |
| cirv Z0NE  STATE

We pay shipping costs |f you enclose $5.95 with this coupen. Same refund guarantee.

v v G e —— —— — ——— f—— A ———n e—

X

Fill in coupon for a FREE One Year Subscription to
OLSON RADIO'S Fantastic Bargain Packed Cartalog
— Unheard of LOW, LOW, WHOLESALE PRICES
on Brand Name Speakers, Changers, Tubes. Tools, Hi-
Fi's, Stereo Amps, Tuners and other Bargains,

NAME
ADDRESS
vy

ZONE___STATE _

If you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON RADIO

CORPORATION

100 Forge Street Akron 8, Ohio

RADIO-TV EXPERIMENTER

OPTICAL B

WAR SURPLUS! —INFRARED SNOOPERSCOPE
Govt. Cost $900—Bargain at $39.50

Converts infrared to visible light, See in
total darkness without being seen. Use in
lab, factory, classroom, ete. Completely
portable. Operates on two flashlight bat-
teries (not included). Image is quite good,
may be made even better by careful focus-
ing. Size 1134/ x 8", Weight with carry-
¥ ing case 12 1bs. No infrared light source
- is furnished. (See below.)

Stock No. 8S5,098-HP $39.50 f.o.b. Barrington, N. J.

INFRARED LIGHT SOURCE AVAILABILITY!

| . INFRARED LIGHT SOURCE AVAILABILITYI
You will need & 6-volt transformer or 6 V auto battery to
uperate,

Stock No. 80,035-HP $10.00 postpaid
Order by Stock No.—Check, M.0.—Money-back Guarsntee

FREE CATALOG! r:arurineSvir 1000
OPTICAL BUYS

OPTICS FOR INDUSTRY!
Optlcs for the space era . . . Satellite
N Scop Astr ical Tel etc.
MANY ON-THE-JOB HELPS . . . QUALITY CONTROL AIDS!

Write for this amazing Catalog! You won't be sorry. 100
pages—hundreds of illus\g-ulions, charts, diagrams. A treasure-

!muse of ontical information . . . bargains galore. Optics for
industry! chpes for observing Satellites, Moon, Planets,
Rockets. Optics for research labs, experimenters, hobbyists!

Instruments  for checking, measuring—to
improve your quality, cut your costs.
:’saching aids

e glve you FACTS, no fluff. Tell you what it [Beaebimied
is—how it works—where It's used! OPTICS [Eatvd
COMPARATORS. MAGNIFIERS, MICROSCOPES ; 4
Countless war surplus bargains—ingenious op-
tical tools from foreign lands. Thousands of op-
tical components: Infrured telescopes, snooper-
scopes, microscopes, magnifiers, lenses, prisms,
wedgys.. mirrors, mounts—accessories of all
descriptions.  Shop the Catalog of America’s
grealest optical mart

REQUEST FREE CATALOG ‘‘HP” -

ORDIR AT ITOCK NUMBIR . LIND CNICK OR MONIY OROIA . SATISIACTION OUARANTE

EDMUND SCIENTIFIC CO.,BARRINGTON, N.

speed your work,
Many muth learning and

AMAZING TRANSISTOR

RING RADIO

a9
sistor radio ever! Eas- $3.

ily assembled circuit employs PNP
transistor amplifier and micro-dicde
detector, Ferrite inductor tunes
standard broadcast band. Power sup-
plied by novel, seif-contained dry
charge galvanic cell for which mate-
rials are included. This unique Kit
available only from wus. Ideal for
school projects, experimenters, and
all  interested in novel devices.
EVERYTHING needed to assemble
o the Ring Radio (plastic case, diode,

. transistor, etc., etc.) sent postpaid
for ONLY $3.49. Use your own earphone or order below our
specially priced precision midget phone,

WRIST RADIO-*3.%

Here is the smallest
and most novel tran-

Hundreds of radio experimenters have assembled this combination
Wrist, Pendant & Pocket Clip TRANSISTOR RAOIO with great
success. Complete set of parts includes PNP Transistor, micro-
glass diode, plastic case. bakelite chassis plate, ferrite inductor
tuner, knob, ceramic capacitor, pocket clip, hardware, hookup
wire, ete.—ALL for $3.95 postpaid, Set works on a {i; v., 12¢
battery sold by hearing aid dealers in your town. Uses any stand-
ard magnetic earphone or we’ll furnish precision 8000 ohm hear-
ing aid phone (retail price: $8: not a cheap Import) for only
$3.49. {illustrated instructions, AIl orders shipped Ist Class
Mail U.S. & Canada. Sorry, no COO’s.

ELECTRO-MITE®R —SPRINGDAE o362
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ITUTES @.
THE FIN

oURSE

OURSE c“ “
COUSERVICING
“€°°RSE0’§\\E€S R AUTOMATION
TRONLS

i ﬁo‘m UNDAMENTAL

FCTR

The equipment illustrated and text material you get ' RCA |NST|TUTES |nc. Home Study School RTve-ss
with each course is yours to keep. Practical work with A Service of Radio c,,,,,,,,,,.o,. B Perrn

very first lesson, Courses for the beginner and the 350 West Fourth Street, New York 14, N, Y.

advanced student. Pay-as-you-learn. You need pay Without obligation, send me FREE 64-page CATALOG
0 ol Go sfudy group at a fime. on Home Study Courses. No salesman will call.

NOmMe. . o iiiirtviiriracrstoreesanartons tareivseereee
Pledsopnm
| FREE BOoK Now AAAress. oo o lu e alolalelelelelulelolaala ol /el ale 00000000000000000a
|
| (H¥00000000000000000 Zone,...State...........

Resident School courses in
New York City offer compre-
hensive training in Television
and Electronics. Day and eve-
ning classes start four times
each year, Detailed informa-
tion on request.

Korean Vets! Enter discharge date.

CANADIANS —Take advantage of these same RCA
courses at no additional ¢ost, No postage, no customs,
no delay. Send coupon to:
RCA YICTOR COMPANY, LTD,
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard
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Complete Traiming

FOR BETTER RADIO-TV SERVICE JOBS

for the compiete
2-volume
course

Let these two great Ghirardi
handle all 1ypes of AM,
pr al method:
soar!

Each book is a complete service train
tains complete dita on modern methods
re-hash of old, ovut-of-date material. Each is
A. A, Ghirardi whose fumous RADIO PHYSIC
MODERN RADMO SERVIUING were, for 24 yvea

training books teach you to
FM and TV service jobs by approved
watch your efficiency and earnings

co-author
‘OURS
more wicely

used for military, school and home study training than any
other books of their type!
[ (]
THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY
Almost 1600 pages and over K00 clear illustrations show

step-by-step how tou handle every phase of troubleshooting and
servicing.

1—Radio and Television Receiver
TROUBLESHOOTING AND REPAIR

A (umplulv gulde o profitable [»rufesslmml methods.  For  the

bognme 5 A comprehensive training cou r the experienced
u |. is a quick 10 brush up' un Mu-clhc jobs, to
b impaved  techniques or to tind  fast puzzling

¥
vice problems. Include :el\ku charts,

2—Radio and Television Receiver
CIRCUITRY AND OPERATION

-page volume i< the ideal side for serv
what really mukes modern rad

aby, tep-hy- :leu
7.50 wparulcly

men who real-
TV receivers

s a complete understanding of cireuits
and how ¢ re nize th t a glance: how 1o
eliminate nd useless testing in servieing them. 117 jllus,

Price sepnmlely 86 75.

Special low price . . . you save $1.25

If broken into lesson form and sent to von _as a °¢ et you'd
regant these (wo | s i i H

Under this new nllul' of the twa
books—-ittml have the privilege of pa Ihsents while
ou use the And you pay only stk
essuns te oW tor. You learn fast—

= === STUDY 10 DAYS FREE! = = =

Dept. MH-99, RINEHART & CO., Inc.
232 Madison Ave., New York 16, N. Y.

Send I 10-dity I-'

AMINATION, In 10
(plus  postager or

ke I:l»lu\\ fﬂr R
1 eitd emit price  indi «
lL‘l\lllI houks pos t und owe yon lmlmuL
J Radiu & TV Receiver TROUBLESHOOTING & REPAIR
&7 separately
M Hadiv & TV CIRCUITRY & OPERATION (I'rice $G.735)
l_,l Check here for MONEY SAVING COMBINATION OFFER
ve

1Price

.. both of above bix books at
BpCe ul price tor the (wao.  (Regular price
Sl-l D Payable at rale «f $4 plus
s ‘ou decide w0 kv\-p books and $i4 a

e utter if
mumh for .l lnulllhs until the total of $13.0U0 has heen puid,

Name .., ..

B L I T T T S e
City, Zone, State, v . . .
Onfeirde 7.9 A XX 00 for IN RE}
$7.25 fur CIRCUITRY & UPERA 4.00 fol lm\h

Gy, but money eetunded §f you return nuoks in 10 days.

"-----------------

|
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ALL BAND TRAP ANTENNA !
T L+~ Gt

Reduces Interference anid . For ALL Amateur Trans-

Noise on All Makes Shart I mitters. Guaranteed for
Wave Receivers, Makes 300 Watts Power for
World Wide Reception Pi-Net or Link Direct
Stronger, Clearer on All Feed, Light, Neat, Weath-
Bands' erproof
'npleu- #= shown totud lel np:\h 102 o, with 87 ft of 72 ohm
feudling, Hhgmpuee ioided insulitors and w.n.‘u
Trequetey char: L r| SO trapes W L
Iun.: Lyt (e 1o desered binnd tar beatilihe n--«ulu l-»c
vellent fnr ALd workd while short B receivers ateur
t ' ‘or NOVICE ANV ALL CLANN AMATE NO
OR GADGETS NERUED? ELlminit separite
Nelias WILE Detter pertoriiinee. guarateel,  NO - HAYW (RE
IO AR SO SYOINNTALLATION?
BOed et | e 10 et Tuoide Chiplete. wasembiled . $12.95
102051010 muter bids. 34 11 e imsctiied su.ss
0T Dl T 23 1L AnGeons assoioiled
SEND ONLY $3.00 icasli 4 WG My posLi Torlisnes
0D ll-h prostape o oarvival or seind t II AR prostpaird
vlivery hle unly tyoy
WESTERN RADIO « Dept. ARE-S o Kearney. Nebraska

The Battery That’s Used in G;nided Missiles

Now Released as Government Surplus

For Photography, Aircraft, Models,
“ Searchlights, Rudms etc.
Sutered-plate wol-Ciul

and  now
e laittery

u N
..n,\ .nn

e}y |
to de
bt

N
m.-uuu-
R LA
p Usia "Test cenls
~ Brand New Cells
AlLeels gl eced 1oy satistaetion v nic

stilled water
et cost,
.95 e

Lostpiid

ey refunded tess

ESSE RADIO COMPANY, Dept. X1

42 W, South Street Indianapolis 25, Indiana

;40 Eusy-To .Bui Id|
. Radio Projects

<

1f yuu emu} builiding elecironic equipment,
hutdbook, “"Radie-TV Experimenter,” 9.
every radio fan. 10 gives plans and instrue
40 different electrnic prajects fram a siple
sull powerned, 1wa lrulz»iﬂnr radin, CPells how tu repair simple radio
troubles, how to test TV and radio tibes, how 1o mhl r. lw to huy
the right tame recorder and wany uther repair and maintenanee jobs
that will sate ¥ou aanney s plus CWhite's Rudio Log a directnry
ot almost 5,000 AM-FAMEY and world-wide short wave stations,

ns for builiding over
erystal headset to o

You'll be amazed al the valualde information in this |
tanual,  And think ¢ prajects you can build for only
Order Vul. 5, adio-TV Experimenter.” No. 531 -NOW!

SCIENCE AND MECHANICS

450 East Ohio Street Dept. 321 Chicago 11, II.

g e

m Over 405"

3

Tells How to Build

 Code-Practice Buzzer

i|* Expenimenter’s Test
enc

o Electronics “Numbers
ame ”

* Coil-Winding Machine
* Transistor Wrist Radio

® Battery Charger lor
Flash Buibs

. T_rans:slon’zed Etectronic

o Instant-Ready Int

e Dry Cel! Chargev
*|» True-Fidehty Amplifier
® B-Battery Eliminator
« Split-Powered Oscillator
' Midget Record Player
o Crystal Microphone
» Photo-Electric Contrallers
F

e One.Tube Electronic
Organ

e Versatile Oscillator

o Tester for Dry Cetls

* Shide Wue Resistors

. Srlgnal Triclng
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The COLUMBIA (p RECORD CLUB now offers

ANY B STERED RECORDS

fmwen;xuzuml

DORIS5 DAY

¥

:
HOORAY FOR
Hotywooo

1. Night and Day,
plus 11 more hits

SONG

RODGERS & HAMMERSTEIN

15, Broadway'’s |
newest smash hit

2. A beloved
American classic

MARCHE SLAV

CAPRICCIO ITALIEN

NIGHT ON
BALD MOUNTAIN

MITROPOULOS
NEW YORK PHILHARMONIC

7. Three brilliant
hi-fi showpieces

31. Solitude, Au-
tumn Leaves, etc.

BEETHOVEN:
PASTORALE SYMPHONY

BRUNO WALTER
COLUMIEA SYMPHONY ORCH

37. Lovely “mus:cal
portrait of nature”

5. 16 favorites —
Sweet Violets, etc.

Ella Fitzgerald

f A {'}pu;g RECORD
50. Where or When,
Manhattan, 10 more

N[W YORK PHILHARMONIE
MITROPOULOS, Cond

RAY CONNIFF and orchestra

'S MARVELOUS

ik

11. Berlioz’ most
popular work

NORMAN LUBOFF
CHOIR  Dry022

THE LAMP 1S LOW
STRANGE MUSIC
MY REVERIE

9 more

19. No Other Love,
Our Love, 10 more

MARALIA JACKSON

AT THE 1958

NEWPORT JAZZ FESTIVAL
by A

2 oY

ROUMANIAN
RHAPS(_)EES 142

HUNGARIAN

RHAPSODIES § & 2
’

PHILADELPHIA ORCH . DRMANDY

10. Be My Love,

Where or When, etc.

Tchaikovsky

30. A “must’’ for
any record library

PIPES
PEDALS AND

nm:m'mi
i

BUDDY COLE, Organ

Precy Fash
and Orcheswa

8. What'll 1 Do,
Warm, 10 more

MY FAIR LADY
IN STEREO

ONGINAL CASY I-I(DID‘NG
6. Complete score
of this hit musical

LISTENING IN

DEPTH

AN INTRODUCTION
TO COLUMBIA
STEREOPHONIC SOUND

24, 16 classical
and pop selections

BELOVED
CHORUSES
IACH « HAYON . SCHUBER

RIMSKY.KORSAKOV
BIBELIUS . HANDEL

MORMON TABERNACLE

CHOIR
PHILADELPHIA ORCH.

40, “*Hallelujah"”,
‘!Finlandia"’, etc.

NOTE:

13
for 5 Retail Value
only up to $35.88

if you join the Club now — and agree to purchase
as few as 5 selections from the more than 100 to
be made available during the coming 12 months

% If you now own a new stereo phonograph, or plan
to purchase one in the future — here’s an opportunity
to receive SiX new stereo records — retail value up
to $35.88 — ALL SIX for $5.98

% You enroll in either one of the Club's two stereo
Divisions: Classical or Popular — whichever one best
suits your musical taste

% Each month the Club’s staff of music experts
selects outstanding recordings that deserve a place
in your new stereo record library. These selections
are described in the Club’s entertaining Music
Magazine, which you receive free each month

% You may accept the selection for your Division,
take any of the other records in both Divisions, or
take NO record in any particular month

% Your only obligation as a member is to purchase
five selections from the more than 100 Columbia
and Epic records to be offered in the coming 12
months . ..and you may discontinue membership
any time thereafter

% After purchasing only five records you receive
a Columbia or Epic stereo Bonus record of your
choice free for every two additional selections you
buy from the Club

% The records you want are mailed and billed at
the regular list price of $4.98 (Classical Selections,
$5.98), plus a small mailing charge

% Mail coupon below to receive your 6 records

Tr pasuLous” 26 IR T
IIY.,l Columbia
Record
: Club
PLUS 18 CDERS Terre Haute
27. Granada, La  49. That’s All Over, ...

Paloma, 11 more One More Ride, etc.

Stereo records must be played
only on a stereo record player

e s i

3. Didn't 1t Rain,
God is Real, etc.

12. Let’s Dance,
Jubilee, 7 more

2S. Two very pop-
uar piano works

21, Four dashing,
fiery rhapsodies

MENDELSSOHN:

ITAUAN §'

HAYON

LONDON SYMPHONY

Bernstein p&

29. High-spirited,
gay symphonies

KOSTELANETZ
Romantic Music of
TCHAIKOVSKY

33, 11 beautiful,
immortal melodies

22, Organist Cole
plays 11 hit tunes

SYRAVIISI'

# FIREBIRD SUITE |
TCHAIKOVSKY
ROMED AND JULIE
LEONARD BERNSTEIN
NEW YORK PHILHARMONIC

16. Two colorful,
exciting scores

9. Always, Please,
Speak Low, 9 more

FcoLumeia @ RECORD CLUB, Dept. 246-1 CRCLES |
I Stereo Section, Terre Haute, Ind. NUMBERS:
I I accept your offer and have circled at the right the I
numbers of the six records I wish to receive for $5,98, 1 21
| plus small mailing charge. Enroll me in the following I
Division of the Club: 2 22
I (check one box only) I
[J Stereo Classical [ Stereo Popular 3 24 I
I I agree to purchase five selections from the more than 5 25
I 100 to be offered during the coming 12 months, at I
regular list price plus small mailing charge. ‘For 27
every two additional selections I accept, I am to re- 6 |
| ceive a 12" Columbln or Epic stereo Bonus record of 29
I my choice FREE 7 '
| Nam 8 30 |
(mcas.é AR90RR000000000003000 000DOO000000000000OO0000 9 31 I
l Address. ..... 00000000000000000000000000000000000000 “| 10 33 I
l (X 000000000000000 00000CGO0G0 JIONE... .State........ 11 37 I
| ALASKA and HAWALL: write for special
membership plan 12 40 '
| . canaDa: adiress 11-13 Soho Street, Toronto 2B
If you wish to have this membership credited to an | 15 49 I
established Columbla or Eplc record dealer, au-
thorized to accept subscriptions, fill in below: 16 50 I
Dealer’s Name. ...ooovuevniennnnenennnnss Melslelols 000000 19 I
' Deafer’s Address. . F-85
L“ "Columtila,* 0 "Epie,"t P slevess Rep. OMUMIIMIIIOI Corp., 1059 J
S S . v G G Gy S0 G w—  — S G-

e e
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FREE CAREER
BOOKLET

e

To guide you to a
successtul future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukce
School of Engineering’s educational and
recreational facilities. No obligation — it's
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

s sasnanaa

MAIL COUPON TODAY!

Milwavkee School of Engineering

Dept. RTX.160 1025 N. Milwaukee St., Milwaukee, Wis.

Please send FREE **Your Career’ booklet

I'm interested in

[0 Electronics {0 Radio-TV {J Computers

U Electrical Engineering [] Mechanical Engineering

Name. S Y - V- -
PLEASE PRINT

AAIESS. .ot

City Zone State.. .

O I'm eligible ‘ior veterans education beneﬁts;

Discharge date. . ms-117

o mamsran
o 1Y 2350
ey Samed O

Car Owners
“‘gndbook
L

SCIENCE

papefimen tar

Take Your Pick

OF THESE ILLUSTRATED
“HOW-TO-DO-IT” BOOKS

only 15% each

Here’s a bargain you don’t want
to miss! 5 Big 192-page books
jam-packed with plans and in-
structions for building hundreds
of projects—75¢ each, or less if
you buy two or more. Order copies
NOW for your library.

547 soaT BUILDER'S HANDBOOK
Gives plans and instructions for
bailding 21 action-tested boats in-
cluding a 3-point racing hydro-
plane,  sailing catamaran, ocean-
Eoimg outhoard, cabin cruiser, all-
burpose pram, inboard skitt, rac-
ing runabout, cance. moter sailer.
dinghy, sailboat, plus plans for
making a tiber-glass hull without
a mold, boat trailers, basic navi-
galion for Dbeginners, outhuard
servicing and much, mnch nure.

550 tncoMe opPoRTUNITIES

Now yuu can gain tinancial inde-
pendence! Here are 30 actual case
stadies explaining how other fieo-
e have xtarted their own husi
Hesses  with  small  investments.
Tells how to sell your services,
Your produets, your ideas.

552 AR OWNER'S HANDBOOK

An eneyelopedia of information for
doing  mainteanance and servicing
Jobs that will give your car top
perfortaance; increase gas mileage:
remedy road stalls; save on il
starmiproof your car; repair mf-
Hers; silence hody noises: service
carburetors; overhaul brukes: serv-
ice heaters ., blus the lowdown
on gas additives and station wap
ons —information that  will save
you hundreds of doliars,

553 oo 11 voursELE

Explains X8 ways to save on home
improvements and repair auch as
installing vent fans, wlding Kiteh
en space, upholstering  furniture,
hanging doors, repairing drive
ways, planting evergreens, fixing
balky Hush tanks, building cab
inels for hook amd record shelbves,
shelf amplitier systems, cte,

557 SCIENCE EXPERIMENTER

Wonders of science now explained
with 4 faseinating proje you
can build— 230.006-Volt Van  de
Graatt  Generator,  Tesla  Coil.
Winshur-t  Statie Machine, solur
furnace, light ray tracer, cloud
climbers, satellite “<eope,  high
coltage fraveling are, weather ia
strumients, talking coils. and S0
other ey tu-mike projects.

SAVE MONEY!
Price of first handbook, 75¢: each
additional handbook ordered at
same time only 50¢ each. Rush
coupon!

S~ S obased
AN e Bite e v oo S Gom S BN BN W BN W M BN Ee S

I Science and Mechanics Magazine, Dept. 318
450 East Ohlo Street, Chicago 11, llinois

L]
(]
1 RUSH THIS ORDER FORM 1
1
1

I Enciosed is $......... Please send the books whose

552

553 557

1 numbers 1 have encireled below:
1 547 550

' Namen ST S ST

I Address Lo oii oo,

: City, Zyne & State. .. ... ...

3
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Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
Y === and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:
o Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners,
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, efc.
« Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc.
« Will measure current consumption while the appliance under fest is in operation
¢ Incorporates a itive direct-read r ! range wl ich will measure u"
resistances commonly used in electrical appliances, motors, etc.
teakage detecting circuit will indicate continuity from zero ohms to 5 megohms
(5,000,000 ohms).

As an Automotive Tester the Model 70 will test:
o Both 6 Volt and 12 Volt Storage Batteries » Generators ¢ Starters Distributors
« Ignition Coils » Regulators ® Relays ¢ Circuit Breakers ¢ Cigarette Lighters » Stop
Lights ¢ Cond s e Directional Signal Systems ¢ All Lamps and Bulbs o Fuses
o Heating Systems ® Horns » Also will locate poor grounds, breaks in wiring, poor
connections, efc.

e

J ot e o

T e

2 (LT

7
f

INCLUDED FREE This 64-page book—practically a condensed course in electricity. Learn by doing.

Just read the following partial list
of contents: What is electricity?
Simplified version of Ohms Law ¢
What is wattage? ¢ Simplified
wattage charts ® How fo measure

appliances and motors using o sim-
plified trouble-shooting technique.

* How fo frace trouble in the elec-

Only

“

Model 70 comes
complete with $ 85
é4 page book

trical circuits ond parts in auto- and test leads

voltage, current, resistance and mobiles and frucks.

leakage ® How to test all electrical

e e e v o e e — e i e g e e ST s e S e e e

Superior’'s New Model 82A A truly do-i'l' yourself type

UBE TESTER

TEST ANY TUBE IN IO SECONDS FLAT!

Insert it into a num-
Turn the filament bered socket as desig-
@:g”‘" ""l""h to posi- @ nated on our chan@ r‘rycs;“a«;;lz_thn qual
n specified. (over 600 types in-
cluded).

THAT’S ALL! Read emission quality direct on bad-good meter scale.

anD 1L TESTER:

. Production of this Model was delayed a full year pending
EATURES:

« 'Tests over 600 tube types. ¢ Dual Scale meter permits f::af,gzi f,tfuégtfgg ?l:'feesrln‘"u'sn.f'l‘gémm staff °r’ ]thlsl new)
'1;2:5“ beosz‘ and other gas- testing of Jow current tubes. we claim Model 82A will outperform similar looking units
t.l Emg‘l‘loys'new 4 meter with e 7 and 9 pin stralghteners which sell for much more—and as proof, we offer to ship it
sealed air-damping chamber mounted on panel. on our examine before you buy policy.

resulting.in accurate vibration- o All sections of multi-element ‘Model 82A comes housed in handsome,

l-es%sr:agnzzsz‘ sockets) permits tubes tested simultaneously. portable Saddle-Stitched Tn‘()w’r case. $ 50
testing all popular tube tvpes e Ultra-sensitive leakage test 0 q nly oo

and prevents possible obso-  circuit will indicate leakage up {Picture Tube Adapter available for $5.50

lescence. to 5 megohms. additional)

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

vyl e e

MOSS ELECTRONIC, INC.

Try any of the above

'"":m"m '"u“ | Dept. D-650 3849 Tenth Ave., New York 34, N. Y. Hame |

r,"' S0 U Lt ! Please send me the units checked on approval. If ]
1 letely satisfied I will pay on the terms specified Address acCDaFEDeCer D

dhen “':' down pay- wluln“no énteresﬁeor mlmgl:ice c{:t::riges agtliedl. Othenivllé‘e. l

ment ond pay balance 1 will return after a ay al positively cance g q

osindicated on coupon, | all further obligation. City . ‘All prices net FOZ;neN Y CSLatB.....,.. I

!E Interest or Finance H ELEESLTES B ods I oA

Charges Added! if not

Tompletely satistied | {1 Model 70 ..........Total Price $15.85 D Model B 10 dav Barance $5.00 1

return unit to vus, no i g&ﬁnﬁ"ﬁé‘:“a }go :&is. Balance $4.00 monthly for 5 months. ]

gxplapation necessary, 3 Include Model 82A Picture Tube Adapter at ss.su

L_-——l———-——-—--—-_—-—— - et Em E=m G oW ED WD



eI Service Any
TV Set Like a"PRO"

Brand-New Edition of

Famous Shop Manval _/_____’,/’-———:','M

Will Lick "“Tough o ~—
Dogs,’”’ Save You Time, S — 1]
RS pLEVISON
) S A <
. RE( P,I\be r
| S ‘RVICING
z Hy MILTON = KIVER g

AN, il you've ever
cussed over a tough
repair . . . if you've
ever wanted more mon-
ey . . . if you've ever
wanted your business
and reputation to grow
.. . here’s a powerful
shove in those directions
the new  Television i

eceiver Servicing!
Receiver Serv I3 !i Tm’

I

|

Fuverything . . . and
that means every new
idea, every technique,
every profitable practice

. collected from littie
repair shops, part-time
servicemen, big research centers ali the
“red meat” of TV maintenance, repair and
service has been collected into this big 300
page guide and manual.

Huge ... Yet So Easy to Use!

You want quick facts on how to deal with tough
installations and ghost problems?> ‘Turn to Chapter 1
many field tested suggestions. What frequency an
should be cut to? Turn to page 6 and 4 columns

{

antenna
and get
antenna
of clear
explanation, with examples. What does an ideal video amplitier
response curve look like? Dage 127 illustrates it for you. What
should you know about servicing color television receivers?

Read the simple text from page 28t to page 300. Antennas
(30 pages) . . . installing TV receivers (12 pages) . . . test
equipment (27 pages) . . . RF. IF and video detector stages
(45 pages) . . . video amplifiers (12 pages) . . . AGC systems
(10 pages) . . . picture tubes, test patterns, dellection systems
(83 pages) . . . receiver alignment (20 pages) . . . UHF . | .
Color (32 pages) . . . there’s even an easy-reference trouble-
shooter’s chart. and end-of-chapter guestions, plus a complete,
subject-by-subject index to put everything at your fingertips
fast!  With all this material, 42t pictures, 15 chapters, ¢x-
plained in A-B-C fashion, it’s no wonder that TV Receiver
Servicing is the “Bible” of the industry!
10-Day FREE Examination for Readers i
of This Magazine

Use this for ten full days at our expense. Put its good
sense to work on your toughest problems. If you're not 1004
sure it's the biggest profit-making and time-saving friend you
ever had, return it. You owe nothing. But mail coupon now.
Once this printing is gone, it will take months to rush sut
another.

D. VAN NOSTRAND COMPANY, INC.

Dept. 899, 120 Alexonder St., Princeton, N. J.

— = —| Mail This for Free-Use Copy |=— = g |

| D. VAN NOSTRAND COMPANY, INC.
Dept. 899, 120 Alexander St., Princeton, N. J,

Please send me—for 10 days' FREE USE—a copv of the new
4th Edition of Television Receiver Servicing. f ["m not com-
pletely sure it will inerease my income by at least 250, 1'1l
return it within 10 days and owe nuthing. Otherwise 1'I} pay
$2.50 down. plus small delivery charge, then $2.00 a month I i
for two moumhs as full payment.

l L S e O S S S5 S S S S ST SIS S S s
......................... Zone....State...........

City
l D SAVE POSTAGE by enclosing $6.50 with this coupon. Same
return privilege, money back if not completely satisfied. I

{In Canada: 28 Hollinger Rd., Toronto 16 Price slightly higher.)
—— e s e o ]
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AR BUYER'S CHECKUST B
c I

SAVE MONEY

on your next Car!

Be one step ahead
Use CAR BUYER’S CHECKLIST

When you're shopping for a car, you can’t
afford not to know everything about the
deal offered you by one dealer as com-
pared to that offered by others.

Nine times out of 10, uncertainty, a poor
memory—or a dealer’s intentional vague-
ness of language—is going to cost you
money.

Get it in writing, make certain you know
exactly what kind of deal each dealer
you’ve seen is prepared to make. Check off
every item, term, condition and cost.

Then, in the quiet and privacy of your home,
compare deals, do your own pencil work—
and save money,

Use the Car Buyer's Checklist, a 4-page,
simple but comprehensive form designed
by the editors of SciENce AND MECHANICS to
help you make the best and most econom-
ical new or used car buy. Every item cov-
ered, every cost itemized, every condition
cost-assessed.

Three Checklists for 50¢ or a
packet of eight for $1.00

SCIENCE AND MECHANICS
450 East Ohio St., Dept, 217, Chicago 11, Hil.
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G0OD 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
gny, in sales and service, manufacturing,
roadcasting, telecasting, communicauodns,
research, and many other important branches
of the field. National Schools Master Shap-
Method Training, with newly added lessons
and equipment prepares you in your spare
time r.ght in your own home for these fasci-
nating opportunities, OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING 1S ALL INCLUSIVE

We prepare you for a long list of job
opporiunities. 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
—AJTOMATION—are growing in tre-
mendous strides. The whole field is alive —
opening up new, important jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Nany students pay for their entire tra n-
ing—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 serve
icing TV and Radio receivers, appliances,
etc., for friends and acquaintances.

RADIO.TV EXPERIMENTER 17

ELEVISION

RADIO=ELECTRONICS

LEARN ALy 8 PHASES

OF THE (NDUSTRY
BY SHOP MttHop

HOME TRAINING

1. Television ...
including Color Tv

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

5, Sound Recording
& Ri-Fidelity [[

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

e

Lei National Schoo!s cf Loz
Angeles, a Practical Resident
Technical Schoa! for over 50
years, train you at home by
Shop-Method for unlimited
npportunities in All phases of .
TV, Electronics. Radio.

YOU GET EVERYTNING 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—consultation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED for outstanding success in Electronics.

INDUSTRY NEEDS YOU. NATIONAL SCNOOLS
WILL TRAIN YOU. SENO FOR FACTS TODAY
NO OBLIGATION.

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

our Resident

m_‘ W capitd),

wish 10 1ake y‘n\;v \u’u‘m:“
€S,
a I.p: hnge‘ e

\ 10:‘
Scho!
start N

o
foll (nto

Approved fer
Gl Training WL

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

NATIONAL SCHOOLS

TECMNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
'G!' FAST SERVICE— MAIL NOW TO

NATIONAL $CHOOLS, DEPT, RKK-109
§  40cos. FIGUEROA ST
' 10S ANGELES 37, CALIF,

Rush free TV-Radio *‘Opportunity’’ Book and

sample lesson. No salesman will call.

NAME —— AOE
] ADDRESS
cITY. STATE

I (D Chack if interesied ONLY in Restdant Scheel tralaing ot Loy Aagetes.
|} VETERANS; Guve do'e #f Discharge

ZONE
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SH0T 72 THBLE AA4s™7

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

Without experlence or knowledge, this guaranteed new method
of servieing TV sets enables you to DIAGNOSE TV troubles as
rapldly as an expert. NO THEORY—NO MATH—you can locate
all faults in record-breaking time regardiess of make or model.

“TY TROUBLE SHOOTING METHOD” is the most valuable
ald to TV servieing ever written. Be a TV Trouble Diagnosti-
cian, Increase your present earnings. Open your own Profitable
Business or get a high-paying skilled job,

1t's all in this book . . ,

Nothing more to Pay—Nothing else to Buy
Alphabetieaily listed are 85 picture troubles, over 58 raster and
17 sound troubles, By this unique copyrighted method you know
EXACTLY WUHERE the trouble is: plus step-by-step instrue-
tions, including 69 RAPID CHECKS, help to find faulty part.

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapld Checks, OVER 45 ALSO
REQUIRE NO INSTRUMENTS! Rapid cliccks Include emer-
gency checks for distorted pictures, defective tubes including
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAGE, PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

II. G. Cisin, the author, is the inventor of the AC'/DC midget
radlo. He licenses RCA, ATKT. ete. lle has also trained thou-
sands of techniclans now owning thelr awn prosperous TV service
organizations or holding highly paid TV positions. Ilis years of
experience are embodied in this remarkable new book.

Guaranteed Money Back in 5 Days if Not Satisfled!

ABSOLUTELY FREE with each order: Your choice

of Cisin's newest books: BASIC ELECTRICITY— Post
Vol. 1 or TV-RADIO TUBE SUBSTITUTION 08
GUIDE. These sell for 50¢ ea. ACT NOW—get paid

2 books postpaid at cost of onlv one!

RUSH COUPON NOW!

sun
H, G. CISIN, Consulting Engineer—Dept. SM-21

Amagansett, N. Y,

Enclused find $1. Rush Trouble Shooting Method and free book
marked ahove (If not marked NBasic Flec, will be sent),

{0 Send all 3 Looks. Enclosed find $1.50.

Name . ... iiiiiniar.an,

Address .
(@37 5060600000000000006a00000
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Want a Trailer?

BUILD IT YOURSELF m

Ideal fur week-ends, fishing or vacation trips Com
pact, roomy, comfortable: sleeps two people Designed $ 00

for alt tern i (3 sink, water tank ant
pump, stove. kitehen table, cupboard, clothes ¢ .
drawer chesl. sturage spiace, clectric lighls, ventilas
tor, cte. Sturdy, simplc construction. Overall body

length, 12 ft. 6 in., weight 1,100 1bs. Our master

plan gives bill of materials, explains every construce.

tion detail. Satisfaction guaran-

teed. Order Craft Print No. 50 now! SCIENCE AND

MECHANICS MAGAZINE
450 E. Ohjo St. Dept, 219
Chicago 11, 111,

44 For Home Craftsmen 7 5‘
Just imagine—44 useful things you can build—with plans and
instructions—all for 75¢. Isn’t that a bargain? Mere are a few:
grandfather clock, foldaway workbench, metal melting furnace.
arc welder, portable spray painter, Mi-Fi Speaker Cabinet gar-
den cultivator, and many more; plus ‘*howsto'’ techniques for
using power tools, Hundreds of photos and drawings: 65 shop
kinks; 192 action-packed pages. Send 7S¢ today far a copy of
‘‘Home Workshop Handbook,'' No., 558, It's a goldmine of
workshop ideas! SCIENCE AND MECHANICS, 450 East Ohio
St., Dept. 314, Chicago 11.

19 6 Do It Yourself Plans
ILLUSTRATED CATALOG

NOW YOU CAN get simple, easy-to- 0

understand plans for building boats,
electrical equipment, models of gas and steam engines, famous
firearms, antique automobiles, toys, games, cabin trailers, many
otper projects. Inall, 196 useful things you can build. It's easy!
It'sfun! And you can save money! Doit Yourself! Send 10¢ now.
Science and Mechanics Magazine, 213 Dunham Bldg.,Chicago 11,11,

* HOW TO BECOME A RADIO AMATEUR
% THE RADIO AMATEUR'S LICENSE MANUAL
% LEARNING THE RADIOTELEGRAPH CODE
% OPERATING AN AMATEUR RADIO STATION

Starting out in amateur radio you will find these publications a necessary part of your read-
ing and studying for the coveted amateur radio operator’s ticket. Written in clear, concise
language, they help point the way for the beginner. Tried and proven by thousands upon
thousands of amateurs, these ARRL publications are truly the ""Gateway to Amateur Radio.”

Only $I.50 For Al Four

Postpoid Booklets

AMERICAN RADIO RELAY LEAGUE, Inc.

West Hartford 7, Connecticut

with THe GATEWAY 10

Al

N0 600000000600000000000000300080080008000800
Streetssesesrensssssssssessersosacaronsecsscsanss

Cityoenoresonossnvssnnnssee s Stateessennronrnnnns
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BUILD 16 RADI

ONLY

CIRCUITS AT HOME

with the New Deluxe

PROGRESSIVE RADIO "EDU-KIT"
A Prochcal Home Radio Cours
Now Includes %* No Knowledge of Radio Necessary
* TRANSMITTER % No Additional Parts or Tools Needed
* SIGNAL TRACER % EXCELLENT BACKGROUNO FOR TV
% SIGNAL INJECTOR % School Inquirles Invited
* CODE OSCILLATOR % Sold in 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is desl?ned to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio thcory, construc-
tion practice and servicing., THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and solder
how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

ou will learn the basic principles of radio. You will construct, study and work with
RF and AF ampiitiers and oscillators, detectors. rectifiers, test equlpment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using the Progresslve Signal Tracer, Progressive Signal injector, Progres-
sive Dynamic Radio & Electronics Tester and the accompanyin f mstructlonal materua!.

You wilt receive training for the Novice, Technician and General Classes of F.C.C. Radswo
Amateur Licenses, You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer
and Signal Injector circuits, and learn how to operate them, You will receive an cxcelient
background tor Television, Hi+Fi and Electroni

Absolutely no previous knowledge of radio or science is required. The ‘‘Edu-Kit’’ is the
product of many years of teaching and eng neering experience. The ‘‘Edu-Kit'' will pro-
vide you with a basic education in Electrol s and Radio, worth many times the complete
price of $22.95. The Signal Tracer alene worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

in a professional manner;

You do not need the slightest background ages and backgrounds bhave successfully
in radio or science. ether you are inter- used the 'Edu-Kit'' in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The ‘*Edu-Kit!’ has been
want an interesting hobb{ a well paying carefully desiyned, step by step, so that
business or a job with a future, you will find you cannot make a mistake. The ¢ Edu-Kit"
the ‘‘Edu-K a worth-wh nvestment. allows you to tcach yourself at your own

Many thouundt of individuais of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio °'Ed the foremost !ducatlonll the world,
and is universally accepted as the standard in the tield of el onics training. The '"Edu-
hit'* uses the modern educational principle ot ‘‘Learn by Do g ' Therefore you construct,
learn schematics, study theory, practice trouble-: shootmg—all in a closely integrated pro-
gram designed to provide an easily- learned, thorough and teresting background in radio.

You begin by examining the various radio parts of the “"Edu-Kit.** You then learn the
wunction, theory and wiring of these parts. Then you build a simple radio. With this first
set you will en) listening to regular broadcast stations, learn theory. practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and_at your own rate, you will
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technicial

Included “'Edu-Kit'’ course are sixteen Receiver, Transmitter, Code Oscillator,
Signal Tracer, Signal Injector circuits. These are not unprofessional
experiments, but genuine radio circuits, constructed by means of professional
and soldering on metal chassis, plus the new method of radio constru tion known as
“Printed Circuitry.”” These ¢ cuntn operate on your regular AC or OC house current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 different radio and elec-
tronics circuits, cach guaranteed to operate. Our Kits contain tubes, tube sockets, variable,

electrolytic, miga, ceramic and paper diclectric condensers, resistors, tie strlps, coils,
hardware, tubing, punched metat chissns. nstruction Manuals, hook-up wire, soider, ctc.
In addition, you receive Printed Circ matenals, including Printed Circuit chassls.

special tube sockets, hardware and ms(vuchonL You also receive a uscful sct of tools, a
professional elcc( soldering iron, and a sclf-powered Dynamic Radio and Electronics
Tester, The "Ed t' also includes Code Instructions and the Progressive Code Osciilator,
in addition to F.C.C.-type Questions and Answers for Radio Amatcur License training. You
will also receive lessons for servicing with the Proyressive Signal Tester and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz ok, You receive Mcmbership in
Radior TV Club, Frec Consultation Service, Certificate of Me and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

Unconditional Maoney-Back Guarantee ORDER DIRECT FROM

The Progressive Radio '‘Edu.Kit’”” has been
sold to many thousands of indi
and organizations, public and p
out the world. It is recognized internationally
as the ideal radio course.

By popular demand. the Progressive Radio
“Edu-Kit'" is now available in Spanish as
well as English,

It is understood and aqreed that should

[0 Send **Edu-Kit** postpaid.
O Send *‘Edu-Kit"” C€.0.D.

the Progressive Radio '‘Edu-K be e~ Name
turned to Progressive ''Edu-Kits'’ Inc. for any
reason whatever, the purchase or will be
refunded in_full, without qulbble or ques>
tismlandwithou tld ¢ 4y AddTESS .. ..iiiuiiiieiineiaiennns
The recogmhon which Progressive terrerree

"Edu.Klt
years of service to the public
unconditional insistence upon
nance of perfect engineering, the highest in-
structional standards, and 1009, adherence
to its Unconditional Money-Back Guarantee.
As a result, we do not have a single dissatis-
fied customer throughout the entire world,

2295

Reg. U.8,
Pat. Off,

FREE EXTRAS |

SOLDERING IRON

ELECTRONICS TESTER
PLIERS-:CUTTERS

ALIGNMENY YOOL

WRENCH

VALUABLE DISCOUNY CARD
CERTIFICATE OF

TESTE& INSTRUCYION MANUAL
M FIDELITY GUIDE - QUIZZES
TELEV|SION BOOK o Dio
TROUBLE-SHOOTING BOO
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE » FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCVUITRY

AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH §7
I enclose full payment of $22,95.

| will pay $22.95 plus postape.
[ Send me FREE additional information describing **Edu-Kit.”

PROGRESSIVE "EDU-KITS" INC.
Progressive Building, Dept. 505NN, 1184-86 Broadway, Hewlett, N. Y.

L o e e e e e e e o e E e e e S e e e

| SERVICING LESSONS |

You will
servicing

! learn troublesshooting and
in a 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
use the professional Signal Tracer, the
unique Signal 1njector and the dynamic
Radio & Electronics Tester. While you
are fearning in this practical way, you
will be able to do many a repair job for
your friends and necighbors, and charge
fees which will far exceed the price of
the '*Edu-Kit.'' Our Consultation Service
will help you with any technical problems
you may have.

J. Stataitis, of 25 Poplar Pl., Water-
bury, Conn., rit have u»palred
several sets for m nds. made
money. The *‘Edu- Klt" paid l’or |(|ell. [}

was ready to spend $240 for a Course,
l:‘u: ,} found your ad and sent for your
i

ROM OUR MAIL B

Ben Valerio O, Box 21, Magna,
Utah: '"The Edu Kits are wonderful, Here
I am sending you the questions and also

the answers for them. | been in
Radio for the last seven years, but like
to work with Radio Kits, and like to

build Radio Testing Equipment. § en-
joyed every minute | worked with the
different klls' the Signal Tracer works
fine. let you know that |
feel proud o! bncommq a member of your
Radlo -TV
cort L Shu".
Hu"t \gtol\. w. H
drop you a fow
ceived my Edu-Ki
that such a bargain can be
a low price. | have alrcady started re-
pairing radios and phonographs. My
friends were rcally surprised to see me
get into the swing of it so quickly. Yhe
Yroubleshootmg ester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found."

1534 Monroe Ave.,
“Thought 1 would
Imos to say that 1 re-

|
1
!
I
I
I
!
|
!
!
J
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CITIZENS
BAND
TECHNICIANS

Mosley
27 mc. Antennas
are practically
maintenance-free!

Rugged .. . Durable!

100% Rust Proof!

100% Corrosion Proof!*
Stainless Steel Hardware!
61ST6 Heavy Gauge Aluminum!

*When Mosley Antenna Coat,
swpplied, is used as directed.

AVAILABLE IN TWO TYPES

MODEL A-311, Three Element Beam
for best point-to-point communication.

Net Price $37.50

'.
v i
]
i

s

MODEL V-27-GP, Ground Plane Vertical
is ideal as base station antenna.

Net Price $34.95

Catalog Sheet on request.

St. Louis 14, Missouri

)

1K

CROSSOVER NETWORK
WITH TREBLE CONTROL

ON GOLD EMBOSSED SOLID BRASS
\ MOUNTING PLATE—Meodel CN-6

500 tycle Crossover Frequency. 6db/ "'—"]
octave  attenuation outside of pass §° NiaA Fudslity 4
bands. 9db variation in treble re-

sponse. Constant impedance full net.

work (LCR) type. Negligible in. & "‘

sertion loss in pass bands. Operates | :

with both 8 and 16 ohm speakers.

Mounts on speaker enclosure with | 2 &
gold embossed brass plate. All brass

hardware and instructions supplied, Pack- NET
aged in attractive box with see-thru cover. $8.97

WITH PHONE AND
L-PAD SPEAKER JACKS

Semplifies addition of Maned
and ofeaker to Hi-F¢ aye

Constant impedance devices for addmon of
> phones and/or speaker to existing Hi-Fi sys.
tem. Quality engineered L pad for smooth
control of audio level. ldeal for monitoring
Hi-Fi, P, A. and Inter-com equipment. Com-
nletoly wired—amplifier output leads are at-
tached to,two screw terminals. May be in.
?stalle'd in multiple units for classroom or
‘audlj rium listening. Brass gold embossed
4" plate’mounts in standard wall box or on panel
4% Hl-FI set, Brass hardware supplied. Pack-
edfin" attractive box with see-thru cover.
‘Model JL-8 8 ohms NET
Model JL-16_16 ohms $7.77

ELECTRONICS MANUFACTURING (CORP.
BALDWIN . NEW YORK

Enjoy Thrilling High-Fidelity

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 saund
you pay for from
your recordings. Full-
size pictorial and sche-
matie wiring diagrams, com-
plete materials list, illustrated, :
step-by-step assembling instruc- A L
tions. Order Craft Print No. 264 now. Brice $I.00

SCIENCE AND MECHANICS

450 East Ohio St. Dept. 218 Chncaqu 11, 11,

PEE WEE “%iacicss™ “LIFETIME” RADIO

GUARANTEED—FOR YOUR LIFE!
FOR AS LONG AS YOU OWN
J IT! NO TUBES, BATTERIES,
“~ TRANSISTORS OR ELECTRICAL
y PLUG-INS NEEDED! Will never
run down or burn out! SMALLER
THAN A PACK OF CIGA

TIME—ANYWHERE YOU GO!
Easy thumb tuner. NO DANGLING
EARPHONES. HAS BUILT-IN SPEAKER PHONE! Black
nold plastic cahinet, semi-conductor wave detector. NOT IM-
PORTED, MADE AND GUARANTEED BY AMERICANS—
You can always get service,
(hill, ck, mo) and pay postman $4.99
SEND 0NlY$2.00 COD postage on arrival or send $6.99
for postpaid delivery. SENT COMPLETE READY TO LIS-
TEN WITH LIFE GUARANTEE—NOTHING EXTRA TO
BUY EVER! FREE LONG DISTANCE ANTENNA if you
order now. Available only from:

MIDWAY COMPANY Dept. WRE-9 KEARNEY, NEBR.
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M ki
ELECTRON TUBE edverttiag 2,

Ubes are no¢ e

INTRODUCES FOR THE FIRST TIME is zv..,?,"i,P;;'°<' 11101y secomg Y MeW. but may b

rked

ANYWHERE A SELECT STOCK OF USED toor vied tyber o

TUBES AT A FABULOUS LOW PRICE.

Jan Surplus Tubes!

ALL TUBES SEN1 POSTAGE PAID
Please send 25¢ hondling for orders under $5fSend 25%
deposit on CO.D. orders. Send aporoximate postoge on
Canndion and foreign orders

MICRO

ELECTRON TUBE CO. P.O.BOX 55 Park Station, Paterson 3, N. J.

GET ON THE AIR Y "_ons™7 22 2==¥® ¥ NO EXAMINATION
for Business or Fun $ 3 7 S ?(,T No Tests Required *

With this New CITIZENS BAND Transceiver Kit!
AS DESCRIBED IN THE MARCH, 1959 ISSUE OF RADIO & TELEVISION NEWS

¥ COMPLETE WITH ALL PARTS, » RADIO & TV NEWS SAYS:
CRYSTALS, TUBES, PUNCHED "'Even with 5 wotts, it is
CHASSIS, ETC. perfectly copoble of trons-
v/ SOCKETS AND SMALL PARTS mitting ond receiving over
RIVETED TO CHASSIS FOR distonces of 3000 miles or
QUICK-E-Z CONSTRUCTION e wham ) Cilay Mo

ture hos the ionosphere in
v/ ONLY FINEST PARTS — NO good working order."’

SURPLUS. il .
‘ o= Y SIMPLE TO OPERATE: 4 s

v COMPLETE REPRINT IN- S '. VOLUME, TUNING AND o ke )

ST';UC“ONS EROMBRADID ) - TRANSMITTER /RECEIVER (1,

& TV NEWS. SWITCHES. nr
v ALL YOU NEED IS SOLDERING IRON, SCREWDRIVER -

AND PLIERS. Only $3995 ;n’ g
v INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA. 2 '0'*1'33*;;4517"30”‘5‘;(“ p gg
*You must be U.S. Citizen over 18 yeors of oge. Simply hll . ry
out FCC form 505. (Farm included.) $500 pown, $500 per mo. %

IS N Taam LN TNGR MEED MNS  Gaam
T S O R Gl Please rush yvour [J FREE Catalog . . . Enclosed is my check

WW& or money order for (] one, {] two Transceiver Kit(s).

LABORATORIES NAME:

PR 20077

ADDRESS

1415 W BROADWAY COUNCIL BLUFFS 10WA CITY & STATE VX
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SCIENCE and |
MECHANICS’ |
DO-IT-YOURSELF !
LIBRARY !

|

Boat Builder’'s Handbook
Build It Yourself

Car Repair Handbook
Craftsman’s Handbook
Craftwork

Do-it-Yourself Handbook
Home Electrical Handbook
Home Owner’s Handbook
Home Workshop Handbook
1001 How-to ldeas

How to Start a
Successful Small Business

Income Opportunities
Model Craft Handbook
Photo Craftsman

Repairing Home Appliances

Science Experimenter
Copyright 1959 by

SCIENCE AND MECHANICS
Publishing Campany

450 East Ohia Street

Chicaga 11, lllinais

Sportsman’s Handbook

Toys and Games
You Can Make
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Class D Citizens Band radio service (see
box copy on page 25), this simple trans-
ceiver is also suitable for low-power telephony
in the 28 megacycle band. Inexpensive, readily
available tubes and parts are used throughout,
and the total cost to build will be about $40. The
writer believes that it is hardly possible to build
an effective, truly legal radiotelephone unit for
much less money.
The transmitter employs a stable, straight-
forward circuit that can be made to operate well
with a minimum of trouble. The power input

_A_ LTHOUGH specifically designed for the

itizens Band
Transceiver

A project for the individual, the civilian
defense group, or the radio club—and
one that can be used on the Amateur
band as well as the Citizens band

By C. F. ROCKEY

Low in cost for what it delivers.
this transceiver is specifically
designed for use on the Citizens
Band, but does double duty in
the 10-meter amateur band.

ilar units) with the maximum legal antenna (see
box copy) may be expected in the Citizens Band.
Although a 117-v commercial ac power source is
required for this unit, it may be readily modified
to operate from an automobile storage battery
if a different power supply system is installed.
Before beginning construction of this project,
make sure that you have a grid-dip meter avail-
able (see p. 130 of this handbook). Proper ad-
justment will be very difficult without one of
these, but almost every experimentally minded
amateur owns one, and may lend it to you.
Construction. If you bend up your own chassis

normally runs slightly
less than the 5-watt max-
imum allowed to Class
D Citizen’s Band sta-
tions. The receiver em-
ploys the super-regener-
ative principle, provid-
ing maximum gain and
sensitivity per tube. It
also will be found easy
to “get going” An RF
stage reduces radiation
and increases stability.
The frequency range
of both transmitter and
receiver is approximate-
ly 25 to 30 megacycles,
which includes both the
27 megacycle Citizens
Radio and the "“10-meter”
amateur bands. One can-
not accurately predict
the communication
range, but about 4 or 5

Sl S

BAFFLE-
SHIELD
LOC

v |”

slor |
——_——
k)

I
T

[N
|

miles (between two sim-
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Underchassis view of
transceiver.

When installing the
electrolytic capacitors,
be sure to observe the
polarity of their connec-
tions. Otherwise, if re-
versed, they will gener-
ate internal gas and may
explode, taking rectifier
tube and possibly the
power transformer to
destruction with them.
Recheck your wiring for
correctness, being care-
ful also to look for and
remove any inadvertent
solder shorts to chassis
or between tube socket
lugs. Each soldered joint
(rosin-core solder only)
should be clean, smooth

frem: sheet aluminum, complete this meta!work
first. A developed view is shown in Fig. 2. If you
do not have metalworking equipment (shear and
small bending brake) you can use a commercially
available 2x 7x 10-in. aluminum chassis and a
'1¢ x 7 x 10- in. aluminum sheet for the panel.

With panel and chassis at hand, begin by drill-
ing and punching the major holes in the chassis.
Mount all sockets and terminal strips hefore fas-
tening the power transformer in place. using 6-32
rh machine screws for fastening everything ex-
cept the miniature tube sockets, which require
4-36 screws. If you anticipate portable operation,
put lock washers under each screw head for ad-
ditional security.

The insulated tie-point strips may now be
fastened under the chassis also, using the under-
chassis photo, Fig. 3, as a guide. Mount the Send-
Receive switch and the potentiometer and switch
temporarily onto chassis, but temporarily omit
the: filter choke and do not install panel as yet.

Wire the power supply first, making sure to
connect the power switch (on the potentiometer)
in series with the transformer primary (see Fig.
4). And don’t forget the 4000 mmfd line bypass
capacitor to ground (ground indi-
cates chassis in every case). Ccm-
plete all power transformer and rec-
tifier tube socket wiring before in-
stalling the filter choke, which

Kr GRO “anT

and shiny. Make all
ground connections to
soldering lugs, sirce soldering to aluminum is
generally unsatisfactory.

When the power supply has been wired and
carefully checked, connect the line cord to the
terminal strip, and insert the 5Y3 rectifier tube
in its socket. When the line switch is on, the
rectifier tube filamnent should glow, and a dc
voltmeter should indicate about 275 » when con-
nected from B+ to ground. (This voltage will
drop to 250 v wken a load is applied.) Since the
power supply is straight-forward, a no-voltage
condition indicates incorrect wiring, a bad tube,
or a defective part. Remember that good electro-
lytic capacitors store a charge, so short ’em (with
power off!) before continuing work; otherwise,
you might get bit by a “dead” circuit.

Wire all of the 6.3-v heater circuits next, as
per Fig. 4. Dor’t forget the ground-return for
heater current ai each socket. When heater wir-
ing is completed, plug in other tubes, plug in set
and turn it on. All tube heaters should light and
warm-up directly. Again, watch out for shorts
between those pesky little miniature socket lugs.
If all’'s well, pull out line plug and tubes, and
continue work.

NDLATES “HaSSIS GROUND

maunts on back of chassis under
pcwer transformer. The green-
yellow wire on the power transform-
er is the 6.3-v winding center tap.
Cut this wire short and tape the ead,
so that it will not cause trcuble with
other circuits. Mount and connect
filter choke after power transformer
has been wired.

Liﬁﬁ

"ERMINAL STRP CONNECYIONS

PWR
TRANS

6AQ5 4G5 12417 12477 12477
3 ’l: 3 I e e (Fe
s = < L -
< 63vaC
GREEN

& IGNORE GREEN-YEL
cn==~ CENTER TaP

FILTER

CHOKE TO B+
n FOWER SUFPLY _. ,5VAC — IN OTHER
I T - — VG5 ———g—e CIRCUITRY
YE T T (TRANS-RCV Sw)
B et BLALK 8 2
LINE SHIN 4000 GO
TERIMS ON 10T MMF t o IOMF
TS ..\_-: CERAMICS RED YEL 6 N 350 wy
o — Y367

BLACK
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Install the
speaker output
transformer and
wire the audio am-
plifier section, be-
ginning with the
6AQ5 (see Fig. 5).
Bring a pair of

BTRANSMITTER- RECEIVER

XMTR  [12AT7

25

NOTE: ALL CAPAGITORS CERAMIC DISK
IN MMF UNLESS OTHERWISE SPECIH-
FIED

ALL RESISTORS ONE WATT CARBON
IN OHMS UNLESS OTHERWISE
SPECIFIED

leads for the loud-

speaker topside

through a %-in.
deburred hole,
twisting the leads
to keep them to-
gether. Be espe-
cially careful when

POINT z 2
12477 AuDIO AMP  12AT7
TRANS-
RCV SW

TO ANT
TERM
ONTS

1

i

I

BLANK|
L]

wiring the Send-

TO MIKE "A"
TERMONTS

Receive switch to
Receive position.
When tubes warm,
cautiously touch
screwdriver to
control grid, pin
No. seven. A buz-
zy click from loud-
speaker means

1l

RCVR TUNING
(SEE TEXT)

K-

TO MIKE "B"
ONTS

SMF PAPER

T

!
47K :
i

hd SOK
POT

(SW IN TRANSMIT
PDSITION)

TO B+ ON
POWER SUPPLY

all’'s okay. If not,
recheck wiring, particularly looking for solder
shorts. A bad tube could also cause trouble.

When 6AQ5 is working, unhook and continue
with 12AT7 audio amplifier. Plan your wiring
as you progress (using Fig. 3 as a rough guide)
so that you can hang the carbon resistors and
ceramic capacitors in the wiring in the shortest
and most direct manner. Where a bare lead might
wiggle around and short to something, cover it
with a piece of spaghetti tubing. You can check
the 12AT7 amplifier as you did the 6AQ5: when
wired, plug in 12AT7, 6AQ5 and 5Y3; turn on
power and switch S-R switch to Receive position.
A cautious touch of screwdriver to each grid
should produce that clicky buzz, louder at the
12AT7 grids, of course.

TO CATH OF 12477
REC RF AMP

ARMTO ANT TERM

TO TRANS ANT CDIL

TO RCVR B+,
220K RES,
47K RES

~

BLANK
ARM TO B+ PWR SUPPLY

CDIL WINDING DETAILS - WIND ON NATIONAL TYPE XR-50 COIL FDRMS
T (WITH VARIABLE IRON SLUG)

TO MIKE TERM B DN TS

BACK VIEW-CDNNECTIDNS
FOR TRANS-RCV SW

{SUCH AS CENTRALAB,TYPE 1450)

Begin the receiver section by winding the coil
carefully (see Fig. 6). If you can’t get double
cotton-covered wire, use single cotton-covered—
but if you use enamelled or Formvar insulated
wire, use one less turn (on each of the three
coils) to compensate for increased capacitance.
Be careful to place the tap properly, since proper
feedback relationships depend upon it. Keep the
high-frequency leads short and direct in this cir-
cuit. Note that the grid of the RF amplifier is
grounded; the signal enters the cathode of this
tube. Observe also that the cathode of the de-
tector is connected to the tap on the coil; it must
not be grounded otherwise. The feedback-control
potentiometer controls the plate voltage upon the
super-regenerative detector; the voltage upon the
plate should increase as the shaft is
rotated to the right, looking from the
front.

It will improve the appearance of
the wiring if the plate supply, heater
supply, and other non-critical leads
are run along the corners of the
chassis. Grid, plate, and other im-
portant connections, however, should
be made as short and direct as pos-
sible. Use tie-lugs to support small
parts.

Now, drill and install the panel
(upon which the receiver tuning ca-

PLATE PLATE GRD
o L——\\j( pacitor is mounted, see Fig. 7). When

15 F— colL —K./ 12 10 CATHODE TAP d -11 d q 1 h .
TURNS __| A l._TURNS TURNS| 2 TURNS FROM rilled, install the panel along with
S L%RDN’E‘ PR B AP the tuning capacitor and the loud
upP speaker, drilling a hole in the chassis
B+ WIRE 8+ GRD to pass the tuning capacitor stator
= = = leads. Then, make and install alu-

z Z E minum ba: ield ig. 7). i
LIXTALOSCCOIL L 2,RF POWER AMP CDIL RCVR COIL fle shield (Fig. 7). This

(TRANSMITTER)

shield serves to reduce interaction
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A ON-OFF AND FEEDBACK
‘f B TRANS-RCV SW
3

C RVR TUNING CONTROL

MOUNTING
HOLES

I FRONT 7
PANEL LAYOUT

X

between receiver and transmitter. Fasten it to
the chassis with two 6-32 machine screws whose
nuts (underneath chassis) may also hold a four-
lug tie point strip.

The receiver tuning capacitor should be modi-
fied by carefully removing one of its rotary
plates. Grasp the rearmost plate firmly with a
pair of long nose pliers and pull out the plate.
This operation reduces the maximum capacitance
and insures the correct tuning range. Be sure to
put the calibrated dial plate under the fastening
nut of this capacitor on the front of the panel.

Now you can
insert tubes in all
completed sec-
tions, plug in, and
put Send-Receive
switch in Receive
position. As the
feedback control is
advanced toward
the right, a smooth
hiss should issue
from the loud-
speaker, indicating
that super-regen-
erative action is
occurring proper-
ly. If no hiss is
forthcoming,check
the wiring again.
Be sure the coil
has been wound
and connected ex-
actly as directed.
Measure the volt-

B8AQS5 PWR AUDIO AMP

§
§
:’ o

Top-chassis view of
transceiver,

POWER TRANSFORMER

age from the plate of the 12AT7 detector sec-
tion to ground. As the feedback control is turned,
this voltage should vary from zero to over 50 v,
indicating correct dec¢ plate conditions. With
correct voltage available, coil wound as speci-
fied, and a good tube, this receiver cannot fail.

When proper super-regenerative action has
been assured, adjust the tuning range of the re-
ceiver, using a grid dip meter. Screw the iron
slug carefully into or out of the coil until the
grid dip meter indicates a tuning range from
about 25 to about 30 megacycles. A slightly wider
tuning range does no harm. A reasonably good
antenna connected to the antenna terminal should
now provide a number of amateur signals in the
10-meter band, particularly during the daytime.
Adjust the feedback control to provide the best
response from each signal. The Citizens Radio
Band should fall near the middle of the tuning
range, the amateur 10-meter band further toward
the low capacity end of the dial.

With the receiver operating properly, begin
wiring the transmitter section (Fig. 5). Com-
mence with the crystal oscillator (see Table A
for crystal). Only half of the 12AT7 tube is used,
the elements of the second triode remaining un-
connected. This apparent waste of a good triode
section may seem unthrifty until one remembers
that the 12AT7 tube costs no more, and is often
more available than a single-triode equivalent
type.

The standard quartz crystal holder will plug
into any two alternate (not adjacent) holes in
the standard octal socket, so pick any alternate
pair of pins and use these for the crystal. The
remainder of the pins may be used as tie-points,

if desired.

TERMINAL
STRiP

$Y3 RECTIFIER

6AQ5 RF AMP

| TRANS PWR AMP
Y TUNING SLUG

G =4 @

BAFF’LE/SH!ELD

12AT? OSC

2477 RF AMP | DNE
AND DET
e

REVR FREQ
| ADJ SLUG
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The crystal oscillator circuit is simple and di-
rect, and is recommended by most crystal manu-
facturers for use with their overtone crystals.
Just follow the schematic diagram Fig. 5, keep
the leads short and direct, and you will have no
trouble. To test for oscillation, insert the recti-
fier and the crystal oscillator tubes, throw switch
to Send position, and apply power. Make sure
crystal is plugged securely into the correct holes.
Tune your grid-dip meter to the crystal fre-
quency and adjust the slug in the oscillator coil
to obtain maximum RF output. No oscillation
indicates wiring difficulties, poor tube, or defec-
tive crystal.

Wiring the transmitter RF power amplifier
completes the project. This amplifier is simple
and, if built as specified, may be expected to
work well. Note especially however that the

F —_w% Ff——
—@MHe<] S s s YU
~SOLDERED -
TRANSMISSION LINE

GLASS OR PORCELAIN
INSULATOR

USE 3000 TV TWIN LEAD

ANTENNA FOR 27 MC.
CITIZEN'S BAND

ﬂ AN.ERD

transmitter RF amplifier obtains its B+ supply
through the Send-Receive Switch from the plate
of the 6AQ5 audio power amplifier, rather than
directly through the switch from the power sup-
ply. This is because, in Send condition, the power
audio amplifier acts as a modulator, causing the
RF amplifier’s supply voltage to vary in accord-
ance with the voice variations. This is how the

~ 25 FT MAX (ACCORDING TO LAW
IF STRAIGHT RUN)

What the Class D License Is—and Is Not

N September 11, 1958, the Federal Communications

Commission vastly expanded the scope of the Citi-
zens Radio Service. Of particular interest to the radio-TV
experimenter is the inauguration of the Class D Citizens
radiotelephone service in the 27-megacycle band. The
opening of this class of service provides the opportunity
of private radiotelephony to every U. S. citizen over 18
years of age. He may use this radiotelephone privilege
for any legitimate, not-for-hire communication purpose.

Of course, a license is required, as it is for any radio
transmission of any sort within the jurisdiction of the
United States Government. But since it involves merely
an operating privilege, no technical examination is re-
quired; neither is one required to master the radiotele-
graph code. On the other hand, an individual so licensed
is restricted as to the type of ecquipment he may operate
and the frequencies he may use.

The new Class D Citizens Radio Service may be em-
ployed by any duly licensed individual or organization
for personal communication, or for intra-organizational
communication such as: communication between a man’s
home and his car (a boon to physicians, for instance);
communication between various buildings or vchicles on
a ranch or farm; communication between delivery trucks
or service technicians on the job and their home office;
exchange of information between college students and
their professors upon legitimate, personal, educational
matters; consultation between construction foremen and
the architect or engineer of a large construction job: co-
ordination of the activitics of a school athletic contest,
and other situations.

The sort of thing that the Commission frowns upon, or
directly forbids, however, would be: the broadcasting of
any type of music or entertainment; long-winded gab
sessions, or clowning-around which might interfere with
sincere users; foreign contacts, or contacts with stations
of any radio service, including amateurs, except in a
demonstrated emergency; deliberate interference with an-
other station, or monopolizing of a frequency for non-
constructive purposes; tinkering with the equipment by
persons not authorized to make circuit changes or ad-
justments.

It is thus very clear that the Citizens Radio Service
is not intended to be an amendment to or substitute for
amateur radio. Furthermore, it is not an electronic play-
ground for those too lazy to acquire an amateur license,
In fact, the Citizens Radio license does not permit the
use of any of the amateur bands, nor conversely, does
the amateur license permit operation upon the Citizens
Service band. One must have a Citizens Radio license
to operate upon the Citizens Band, no other kind of
license will do!

Several classes of Citizens Radio licenses are available,
and are described in Part Nineteen of the Rezulations of

the Federal Communications Commission. These, for in-
stance, provide legitimately for the privilege of control-
ling model planes, boats, etc., by radio. Another class
provides for the use of the 465 megacycle UHF citizens
band. But the class of most direct interest to the experi-
menter is the Class D Citizens Radiotelephone Service.
It is the class D license which permits those communi-
cation privileges alrcady described.

To obtain a Class D Citizens Radio Service you must:
1) Be a citizen of the United States; 2) be at least 18
years of age; 3) have a legitimate purpose for such com-
munication; 4) obtain, read, and be prepared to take an
oath to the effect that you have read, Part Nineteen of
the Regulations of the Federal Communications Commis-
sion (available for 10¢ from the Superintendent of Docu-
ments, Government Printing Office, Washington 25,
D. C.); 5) fill out, notarize, and send to the Federal
Communications Commission, Washington, D. C. FCC
Form Number 505 (available from the FCC Field En-
gineer’s Office nearest you. These offices are located in
each of the country’s major cities).

The equipment for use under provisions of the class D
license must meet the following requirements:

1) The dc plate power input to the stage feeding power
to the antenna must not exceed 5 watts.

2) The transmitter must be crystal-controlled, and the
frequency of operation must be held to within .005% of
the assigned frequency. (Purchase of an approved crystal
from a reputable manufacturer, and use of it in an ap-
proved circuit, will insure compliance with this regula-
tion. Tell the manufacturer the circuit in which the
crystal is to be used and specify a frequency tolerance of
005%.)

3) Statement of how compliance with these above
regulations will be maintained must be filed along with
your license application.

4) The antenna system to be used with a permanent
(home) installation shall not be higher than 20 ft. above
the building or other structure upon which it is erected.

5) The distance between the center of the antenna and
the transmitter control point shall not exceed 25 ft.

Although the provisions of this class of license are
indeed libera!, the prospective user should have no de-
lusions as to the limitations involved. You are not going
to set the world afire with 5§ watts and a 20-ft. antenna.
Under normal conditions, consistent communication over
distances of three or four miles is about all one has a
right to expect, though occasional thousand-mile contacts
may be made.

Lastly, aithough building your own equipment is per-
missible, it must be tuned and adjusted finally by a
licensed commercial operator, holding at least a second-
class radiotelephone operator’s license.

But if you’re looking for low-cost radio communication
over a restricted range with relatively inexpensive gear,
the Class D Citizens radio service is definitely for you.
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intelligence is impressed upon the radiated sig-
nal. Also observe that both the plate and screen
supply are thus modulated.

To test the completed amplifier, insert tubes
and apply power. With the switch in Send posi-
tion, recheck the crystal oscillator for oscillation
with the grid-dip meter. You may find it neces-
sary to readjust the slug in the oscillator coil;
this is normal. With the crystal oscillator operat-
ing, connect a No. 46 pilot
lamp bulb across the anten-
na terminals. Now adjust
the RF amplifier tuning
slug until the bulb burns

Table A—Frequencies Available For Class D
Citizens Band Operation: (All In Kilocycles)

phone but do not try to use a crystal or dynamic
mike; the latter types will not work. One of the
older telephone transmitters will work well, this
may be obtained from Army Surplus or, from
the Telephonc Engineering Company, Simpson,
Pa. Use the transmitter only, you do not need
or want the receiver. Of course, with this type
of mike the voice quality will be rather thin,
but this is preferable for communications work,
since it cuts through inter-
ference much better than
the round, full response of
the broadcast station.
(You’'re not allowed to

26965 27035 27125

at its brightest. When the 26975 27055 27135 transmit music or entertain-
transmitter is operating 26985 27065 27145 ment anyway.)

correctly, the bulb should g;g?: g;g;z g;’ll:: Although you now have
light brightly. Carefully ad- 27025 27105 27175 your station completed, do
just both transmitter coil 27115 27185 not go on the air until you
slugs for best output, then 27205 have received your Citizens
unscrew the oscillator coil i;i;: Radio permit. To do so ex-

slug about three turns (out-
ward) to provide best re-
liability of oscillation.

Using the grid-dip meter,
carefully explore the out-
put of the transmitter at the
amplifier coil for spurious
signals at frequencies other
than that of the crystal. If you have built the
unit as described, you should find absolutely
none. This will keep you out of trouble with the
FCC.

Finally, connect the microphone to its termi-
nals upon the terminal strip. In transmit posi-
tion, speaking into the mike should cause the
bulb to flicker appreciably. If so, modulation is
satisfactory, and you can consider your trans-
ceiver ready for use.

You may use any single-button carbon micro-

frequencies.

City 6, Mo.
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Reg. Size and Description

aluminum chassis (as per text) 2 x 7 x 10”

piece of aluminum, 3V, x 4” (baffle shield)

aluminum panel (see text) or 7 x 107

power transformer (Chicago-Standard type PC 8403; secon-
daries: 250-0-250 v at 70 ma., 5 v at 2 amps; 6.3 volts
at 2Y, amps.)

ﬁl(er5 choke (Chicago-Standard type C-1708; 13 Henrys at

na.)

output transformer (Chicago-Standard type A-3877; 5 watts;

single-plate to 4-ahm voice coil)

4 inch P.M. loudspeaker (Jensen type 4 J 6)

Jones barrier terminal strip, 6-terminal, 27" lony

15 mmfd variable capacitor (Bud type MC-1870)

&-prong tube sockets (Amphenol)

9-prong miniature tuhe sockets (Amphenol)

7-prong miniature tube sockets (Amphenol)

National type XR-50 coil forms with iron slug

50 K linear taper potentiometer with switch (IRC)

4-pole DT phenolic insulated wafer switch (Centralab type
1450)

10 mfd. 450 w. v. tubular electrolytic capacitors (Mallory
type TC-72)

0.5 mfd tubulat paper capacitor 200 w. v. (Cornell-Dukilier)

bar knobs, set-screw type

dial plate calibrated 0 to 100 in 180° (Ciowe type 55H)

HEWRWRR P

~

-

You may choose a crystal from any of these

Crystals manufactured to the required .005%
tolerance may be obtained from: Texas Crys-
tal Co., 8538 W. Grand Ave., River Grove lll.,
or American Crystal Co., 821 E. 5th St., Kansas

MATERIALS LIST—CITIZENS BAND TRANSCEIVER

poses you to a two year
penitentiary sentence and/
or a $10,000 fine. Remem-
ber, also, that an amateur
license of any grade does
not permit you to use the
Citizens radio frequencies,
per se.

However, if you hold a general, or higher, class
of amateur license, you may opcrate this unit
within the 10-meter amateur ‘phone band, if you
have an overtone crystal for operation therein.
Usual amateur regulations will then apply.

If you wish, you may install this transceiver
in either a metal or wooden cabinet. The only
precaution is to provide ample ventilation for the
tubes and parts and, if a metal cabinet is chosen,
to avoid short-circuiting under-chassis compo-
nents.

|

No. Reg. Size and Description

1 power line cord with plug

1 guartz crystal for appropriate Citizens band frequency (see
Table A)

1 single-button carhon microphone

3 4-lug insulated tie points

2 2-lug insulated tie points

5 220K ohm, 1-watt carbon resistors

10 4000 mmfd, disc type ceramic capacitors

2 50 mmfd, disc type ceramic capacitors

2 4.7 mmfd, disc type ceramic capacitors

1 5Y3 GT tube

3 12 AT 7 tubes

2 6 AQ 7 tubes

plastic insulated hookup wire

No. 22 double-cotton-covered magnet wire (4% lb. roll)

rosin core solder

6~32 and 4-26 rh steel machine screws with nuts

soldering lugs, spaghetti tubing, antenna materials
For testing and adjustment the following is reqguired:

2.watt neon bulb

pilot lamp kulb, type 46

0-100 miltianpere DC milliammeter

grid dip meter with coils

radio service man‘s volt meter

e
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One form of antenna suitable for Class D Citi-
zens Band operation is shown in Fig. 9. If you
contemplate operation with portable or mobile
units, suspend the antenna vertically; if with
other fixed stations, either vertical or horizontal
antennas may be used. One thing to remember,
though—all units working together must use
similar-oriented antennas for best results. That
is, all must use either vertical or horizontal ar-
rangement. For operation within the amateur
10-meter band, make the antenna one ft. shorter
overall.

When a dipole or similar antenna is used, con-
nect one side of the feedline to the antenna, the
other to the ground terminal. If a coaxial feed-
line is used, connect the inner conductor to the
antenna terminal, the sheath to the ground.

After arrival of your license, peak the final
power amplifier tuning with the antenna con-
nected.

With the transmitter on, hold a neon lamp bulb
with its glass against the 6AQ5 RF power ampli-

Coat-Pocket

Code

Practice
Unit

ERE’S a code prac-

tice unit—sight or
sound--small enough to
carry around in your
coat pocket, and all you
need to buy to build it
is a buzzer (Johnson
Speed-X Model 114-400,
$1.85), two size D flash-
light cells (15¢ each),
and a two-cell bulb, fo-
cusing type (10¢). The
rest of the materials can be taken from your
scrap box.

Mounting board for the unit is a Y x 1% x
6Y-in. piece of Masonite, doubled on either side
of the buzzer (see Fig. 1). A brass tube holder
for the batteries is made from 1V-in. O.D. pluml-
ing drain stock, battery contacts are spring bruss,
key and switch (see Fig. 2) are taken from un
old telegraph key, socket for bulb can be sal-
vaged from a discarded flashlight.—VicTor A.
ULRICH.

Side (1A) and top (1B}
views of coat-pocket code
unit.

fier tube and adjust the amplifier slug for bright-
est glow of the neon lamp.

The law states that final tuning adjustment of
a Citizens Band transmitter must be made by a
person holding a second class radio-telephone
(commercial) operator’s license, or higher. (The
operator of your local broadcast station or of
your town’s police radio system, when off-duty,
may be willing to help you with this. When test-
ing or adjusting the transmitter with the No. 46
dummy load lamp, no such license is required
since useful radiation will not occur.) Once this
adjustment is made, however, your Citizens Radio
permit is all you need for further operation.

One last thought: The U. S. government is
showing unusual generosity in allowing the use
of the Citizens Band frequencies as liberally as
it is. As of this writing, no other government
permits such liberties. Qurs is thus a rare privi-
lege; let us remember this and never conduct
ourselves on the air in such a way as to make
our government regret its generosity.

KEY
0 ﬂ BUZZER
SOUND
g
A SwiTch
SIGHT
+ -
NEGATIVE

POSITIVE Illllllll
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Here's the transistor portable you've
been waiting for. It operates on ordinary
pen-lite cells, drives a loudspeaker with
plenty of volume, has phone jack out-
put for private listening, automatic vol-
ume control for smooth volume, and
plenty of sensitivity. No outside anten-
na is required—and it can also be used

as a tuner for a larger amplifier.

Small, but powerful, that’s the transistor.
ized superhet for which step-by-step build-
ing instructions are given in this article.

superhet is shown in Fig. 2. The transistor

TR1, RCA 2N412, does triple duty. The RF
signal (550 to 1500 kc¢) which it receives from
the antenna loop L1 and antenna tuning capac-
itor Cl1A is amplified and mixed with the
oscillator signal. The oscillator signal, also
generated by TR1, is always 455 ke above the
received RF signal.

The oscillator tuning capacitor CIB is ganged
to the antenna tuning capacitor so that oscillator
and antenna tuning track. The signal through L3
is amplified by the IF amplifier transistor TR2.
This transistor is a high-gain, high-frequency GE
2N168A. Diode D detects the signal after it passes
through L4. Capacitor C6 filters out the RF signal
components so that the signal across volume con-
irol R7 is audio frequency (AF).

The signal is then passed through .
R6 and the audio is filtered out so |
that a dc bias proportional to the =

|

THE circuit diagram of this threc-transistor

strength of the received signal is
provided to control the gain of the
IF amplifier TR2. The stronger the
signal, the lower the gain of TR2.
Thus, fading is minimized for rea-
sonably strong signals. This is the
automatic volume control (AVC).

The slider on volume control R7
picks off thc audio signal for au-
dio amplification. Transistor TR1 i
performs its third job as the first
audio amplifier. It's possible to
use the same transistor for the
mixing oscillator and audio ampli-
fier functions, since the frequen-
cies are widely sepurated. The
amplified audio output of TR1 ap-
pears across transformer L5 and
is transferred to the audio output

RADIO.TV EXPERIMENTER

Three-Transistor
Superhet Portable

By FORREST H. FRANTZ, SR.

stage TR3 which amplifies the audio signal for
speaker or headphone output.

This receiver has several outstanding features
that make exceptional performance possible with
only three transistors. The advantage of making
TE1 do several jobs, for instance, is apparent.
Further, the antenna loop L1 is the Miller 2003
high-Q loop which has a Q of 500 and this

X e
L—1||||l|b‘—_]_
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unusually high Q
builds up the sig-
nal and allows the
tuning capacitor to
select the desired 3+
station with con- <

0

[
3 "':'9
.-- JACK HOLF. 5 2
e | SPEAKER
. HOLES
|

4;5

siderable discrimi-

through far enough to touch the
plates of the capacitor; use washers
or spacers if necessary.) Fasten L1
and L2 with Duco cement, give the
cement time to set, then fasten L5
and T1 to the board.

The next step is to solder B of TR1
to terminal 1 on L2, C to terminal 5
& of L3, pass E through the circuit

-2..{45.

|
3 /
nation against in- 2" 'L VOLUME FRONT PANEL
] . 2 CONTROL o= ==
terfering signals ’Otf L AP (FRONT VIEW)
before the transis- ——I I p

board, and fasten TR1 against the

tors even begin to
go to work.
The audio output

ALL UNMARKED HOLES 2 O1A.

" i 3" -
2

case of L3 with a rubber band.
The remaining components are
=] fastened to the circuit board as the

yjie —33

stage TR3 is trans-
former coupled to
TR1—and two
transformer-cou-
pled audio stages
have almost as
much gain as

I
-2

B

CIRCUIT

.
9L2

Tow é:{
BOARD 3

wiring progresses. Be sure to connect
the frame of C1 and the cases of L3
and L4 to the common plus battery
return (designated by the “ground”
symbol in Fig. 2), When circuit board
wiring is completed, connect a lead
6 in. long to the common return for

three! Actually, a

considerable

amount of the available audio gain of TRI1
is not exploited sirce the emitter bias resistor
R3 of TR1 is not bypassed by a large capacitor. A
large capacitor would increase the gain but
would degrade the fidelity and create a tendency
for the receiver to go into regeneration.

Preparing Parts for Assembly. First, cut out
and prepare the front panel and the circuit board
(Fig. 3). Cut the tuning capacitor (C1) shaft
to a length of 12 in. the volume control (R7)
shaft to a length of % in. Remove the antenna
loop from its mounting by cutting off the ends
of the fiber retainer with tin snips; fasten the
output transformer (L6) on the loudspeaker (see
Fig. 5) by bending the transformer mounting lugs
to fit around the magnet frame. A few drops of
Pliobond or a similar cement placed under the
transformer prior to mounting will steady it
against the magnet frame.

Next, solder the connection lugs of the battery
holder for series connection as shown in Fig. 4.
Use rosin core solder only! Mark the battery end
polarities to avoid making mistakes in connec-
tions or inserting batteries. Rotate the battery
lugs with a pair of pliers and simply solder them
together to make connections, and then fill with
solder the surfaces of the eyelets which will con-
tact the batteries.

Figure 5 shows the parts and wiring on the
back of the front panel. Mount the loudspeaker
(SPKR), volume control (R7) and the phone jack
(J), and complete wiring as shown. Be cautious
in soldering; too much heat can damage the vol-
ume control. The same precaution applies to the
other components, especially transistors, in sub-
sequent soldering.

The Wiring Board. Top and bottom views of
the assembled wiring board are shown in Fig. 6.
Fasten L3 and L4 by inserting them in the holes
and bending the mounting lugs against the back
of the board.

Next, you will mount Cl1, L1 and L2. (Be
careful not to let the serews which hold C1 pass

later connection to the plus terminal

of the 9-v battery. The other lead
from the circuit board is a 6 to 8 in. length of wire
connected to ClA. The other end of this lead
hangs free inside of the case after final assembly.
This lead is essentially a short antenna which
gives the set additional pick-up.

Final Assembly. There are five lead ends ex-
tending from the front panel (Fig. 5). The lead
from the switch will connect to the minus termi-
nal of the battery. The other four leads connect
to the circuit board. The circuit board is joined to

Battery-holder mounting in case, and connections.

the front panel by the tuning capacitor’s (C1)
three mounting screws. Place fiber washers or
cardboard spacers 1/16-in. thick between C1 and
the front panel when you join panel and circuit
board.

Check for clearance between the circuit board
components and the panel components. Partic-
ular items to watch are interference of TR2
with J, C9 with S on R7 and L6 with SPKR. Place
the assembly in the cabinet to check fit and make
any necessary adjustments in parts placement.

The leads from the front pancl connect as fol-
lows: 1) The lead from the junction of R7, S and
J connects to the circuit board mjpus line. 2)
The lead from J connects to C of T3. 3) The
lead from the “hi” terminal of R7 connects to
the junction of D, C6, and R6. 4) The center
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terminal lead of R7 connects to the
minus terminal of C7.

With these connections completed,
adjust the slug of L2 flush with or just
slightly below the coil form viewed from
the back of the assembly. There are
two trimmers on C1 which were inten-
tionally eliminated from Fig. 2 to avoid
confusion. These trimmers in parallel
with C1A and C1B are provided to align
the antenna and oscillator circuits re-
spectively for proper high-frequency
tracking. Open the antenna trimmer till
the trimmer tension is nearly released
(minimum trimmer capacity). Turn the
oscillator trimmer full closed (maxi-
mum trimmer capacity), and then back
the screw off %, turn. Place the knobs
on C1 and R7. (You can provide a
calibrated dial made of paper and covered with
plastic for C1 later if you wish). With S off, con-
nect the leads from the assembly to the battery
to complete wiring and assembly. These leads
should be about 6 in. long to allow easy removal
of the assembly from the case. To prevent the
screws which hold the battery holders in place
from scratching furniture, fasten rubber grom-
mets to the back of the case with Pliobond
cement.

Tune-Up. If you have a milliammeter. connect
it across the terminals of switch S. The meter
should read between 6 and 15 ma if all is well.
Don’t worry if the set motorboats when you make
this measurement. If the current exceeds 15 mana.
look for a short or an incorrect connection. ff
the current is less than 6 ma, the trouble is proh-
ably low battery voltage or an incorrect con-
nection.

Assuming all is well at this point—or that you
don’t have a meter to make this measurement—
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Back of front-panzl view, showing connections.

turn the set on and turn the volume control about
sths up (clockwise). Maximum volume does not
occur at the full clockwise position of the volume
control. This is a normal characteristic of the
reflex circuit. (The term reflex is applied to a
receiver which uses one transistor or tube to
amplify both RF or IF and AF signals). With
the volume control turned approximately 7sths
full clockwise, rotate the tuning dial slowly. If
you're in a metropolitan area or within about
10 or 15 miles of a large station, you’ll probably
pick up a signal even though the set is not ac-
curately aligned. But if you don't pick a station
up, there's no cause for alarm because the IF
transformers (L3 and L4) may be way out of
adjustment. If you pick up a station you can feel
reasonably sure the wiring is correct. If you can't
pick up a station, the presence of noise of any
kind from the speaker indicates that at least
part of the audio is working properly. In either
case; you're ready to try alignment.
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RESISTOR AND .0l MF
o} CAPACITOR ADDED

The steps in the
alignment procedure
are: 1) Adjust the IF
transformers. 2) Ad-
just the tuning capac-
itor trimmers at the
high frequency end
of the broadcast band.
3) Adjust the oscillator coil slug at the low
frequency end of the band. 4) Repeat step 2. A
signal source is required to carry out the align-
ment procedure. This source may be an RF signal
generator or it may be an ordinary broadcast
receiver if you don’t have, or can’t borrow a
signal generator. The use of a broadcast superhet
for aligning other superhets is discussed on pages
66, 67 and 68 of the Radio-TV Experimenter,
No. 559, Volume 7, available from ScIENCE AND
MecHANIcs, 450 East Ohio Street, Chicago 11,
Illinois.

To adjust the IF transformers, connect the
high side of the signal source through a .01 mfd
capacitor to the stator of C1A (the antenna termi-
nal), and the low side to set ground. With the
signal spurce tuned to 455 kc.. adjust the slugs of
L3 and L4 for maximum output. Keep the signal
from the source so weak that you can barely hear
it (to minimize AVC action). Adjust the volume
control to the point where the signal is loudest.
The slugs of L3 and L4 are accessible through the
holes in their bottoms. Use a small screwdriver,
preferably one with very little metal in it such as
a radio-TV serviceman’s alignment tool.

After IF alignment is completed, disconnect the
signal source.

You should easily be able to complete the
remainder of the alignment procedure with
broadcast station signals. Tune in a weak station
between 1300 and 1450 kc. Increase the antenna
trimmer capacity. If this increases the speaker
output, adjust this trimmer for maximum speaker
output. If the volume decreases, repeat the pro-
cedure.

Next, tune the receiver to a station between
550 and 650 kc. Detune C1 slightly to one side
and adjust the slug of L2 for maximum output.
If this output is greater than the previous output,
repeat the process till the most sensitive point is
found.

If the output is less than the previous out-
put, detune C1 in the other direction and adjust
L2 till the point of maximum output is found.

Finally, repeat the alignment procedure at the
high-frequency end of the band. This is necessary
since the adjustment of L2 has some influence on
the high frequency end of the band, too. Capac-
itor C1 may be tracked across the broadcast band
by bending the outer plates of Cl1A, but the
process is tedious and not always worth the effort.

You may experience oscillation at high volume
control settings, but this oscillation will occur
beyond the actual maximum volume point and is
therefore harmless. But if you wish to eliminate
it, add a resistor and .01 mfd capacitor in the
volume control ecircuit as shown in Fig. 7. The

MATERIALS LIST—THREE-TRANSISTOR PORTABLE SUPERHET

Desig. Description
R10 270 ohms
R3, R5, R8 1K
R6, R9 4.7K
R1 27K
R2, R4 100K

(i-all restitstors,20

watt, >

R;?s %) 5K miniature volume control with switch

(Lafayette VC-27)

€2, C3,C5, €6, c8 .01 mfd subminiature square capacitor
(Lafayette C-612)

c7 4 mfd, 6v ultraminiature electrolytic capaci-
tor (Lafayette CF-101)

c4, C10 30 mfd, 6év ultraminiature electrolytic capaci-
tor (Lafayette CF-104)

c9 100 mfd, 15v ultraminiature electrolytic ca-
pacitor (Lafayette CF-126)

cl 2-gang tuning capacitor, A-123 mmfd, B-78
mmfd (Lafayette MS-261)

L1 miniature antenna loop (Miller 2003)

L2 transistor oscillator coil (Lafayette MS-265)

L3 1st IF transformer, 455 ke (Lafayette
MS-268)

L4 output IF transformer, 455 kc (Lafayette
MS-269)

L5 transistor driver transformer 10K:500 ohms
(Lafayette TR-96)

Lé transistor output transformer 500:3.2 ohms
(Lafayette TR-95)

TR1 transistor (RCA 2N412)

TR2 transistor (GE 2N168A)

TR3 transistor (GE 2N241A)

D diode (Raytheon 1N66)

B 9v battery—6 penlite cells in series

(RCA V5074)
J miniature phone jack (Lafayette MS-282)
SPKR 22" PM speaker, 3.2 ohm (Lafayette SK-65)
1 2-cell battery holder (Lafayette MS-138)
1 4.cell hattery holder (Lafayette MS-170)
1 miniature perforated hoard for front panel
(Lafayette MS-305)
1 miniature perforated hoard for chassis
(Lafayette MS-304)
1 miniature knob (Lafayette MS-185)
1 pointer knob (Lafayette KN-40)
1 2 x 333 x 64" Bakelite case (Lafayette

For earphone listening, use a 2K earphone
(Lafayette MS-268)
Parts available from Lafayette Radio, 165-08 Liberly Ave.,
Jamaica 33, New York.

resistance value should be determined experi-
mentally. It will be between 500 ohms and 1K
in most cases.

This three-transistor portable mgy be used as
an amplifier tuner by connecting a 10K resistor
from C of TR3 to the negative voltage line. This
resistor provides de return for the collector of
TR1 when a plug is inserted in the jack. If the
amplifier to be used with the tuner does not have
a capacitor in series with the input, provide one
of about 0.1 mfd capacity. The connection of the
10K resistance will have negligible effect on the
loudspeaker or headphone performance of the set.
The Lafayette MS-281 plug fits the jack and
should be used in making the amplifier connec-
tion cable.

The receiver may be equipped with a calibrated
dial to simplify station finding. The calibrations
may be painted on the panel face or many be
placed on paper with India ink. A sheet of cellu-
loid or clear plastic placed over the dial scale
will protect it.

Both the scale and its plastic protector can
be held in place by the three screws which
fasten the variable capacitor.

The tone and volume of the set can be im-
proved by placing a thin sheet of cardboard be-
tween the back of the panel and the components.
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build yourself a . ..

Stereo Music Center

By R. J. DeCRISTOFORC

will, and here is a music center unit that will

not only house your present components of any
make, but also any future additions to your
equipment (Fig. 1). This music center houses
stereo tape deck or turntable, two-channel
(stereo) preamplifier and two-channel or sepa-
rate amplifiers and also has room for an AM-FM
tuner placed in the stereo (two-channel) preamp
compartment. In addition to arrangement adapt-
ahility, the music center provides building flex-
ibility (Fig. 2B). You must have the main cabinet
which houses stereo components plus records and
the changer unit, but you can add the other units
later. However, we’ll begin construction with the
bench so you’ll have an understanding for the
other units.

Building the bench. Square the slab top, part
1 in Fig. 2 and the Materials List, to size. Next
cut the frames, parts 2 and 3, slightly longer than
called for. Rabbet these pieces, then miter ene

IF stereo (or hi-fi) hasn’t gotten to you yet, it

Stereo-Hi-Fi cabinset en-
semble is modern (and
modular) in design, an-
tique in finish: units are
flexible in arrangement,
can be used separately

also. Sliding doors by-
pass each other.

piece at a time and fit to the slab top. Use plenty
of glue to attach the frame pieces and drive nails
up through the flange into the underside of the
top. Wipe off excess glue before it dries. Now,
shape the legs, parts 4, then slot the top of each
to receive parts 5. Glue and nail these in place
and then add the cross pieces, part 6. Locale the
assembly on the underside of the top and glue
and nail it in place as in Figs. 2 and 3 with 2-in.
finishing nails.

Drower and Compartment. The drawer (Figs.
2 and 4) holds extra needles, pick-ups and record
cleaning equipment. Make the compartment first,
using the rabbet joint construction shown in Fig.
2. Glue and nail parts 7 and 8, then cut part 9 to
a tight fit. Apply glue to its edges, press in place
and fasten with 2-in. finishing nails in all edges.

Make the drawer front and sides first. Then
rabbet each end of the front to receive the sides.
Cut the grooves in the sides and the front for the
drawer bottom. Attach the sides to the front
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using glue and driving the nails through the side
pieces. Slip the bottom into place, then make and
add the back. Secure this by driving nails into it
through the drawer sides and up through the
drawer bottom.

Be sure the drawer slides easily in its compart-
ment. If it’s a tight fit, dress the top with sand-
paper.

The cabinet for the changer is made like a bot-
tomless box even though the construction details
(Fig. 2) show the parts as they appear after they
have been cut apart. Best bet is to cut the sides
(parts 15) first, then the front and back (parts
16). The front piece is rabbeted along its two
outer edges, the back piece is rabbeted the same
way but also along the top edges. Glue and nail
*hese parts in place, then add the top, but be sure
10 space nails so they will clear the cut line

Lower half of main cab-
inet has plenty of record
slorage space.

(3%-in. down from the top). When the glue has
dried, slice off the top section on the table saw,
then cut off the back end of this so you end up
with the three parts shown in Figs. 2 and 5.

Next step is to mortise for and attach the
hinges. The cut-out in the changer mounting
board will have to be tailored to your unit. If
you are installing new equipment (Fig. 6), you’ll
have a template to work with. If you are going to
take the changer from an existing cabinet, re-
move the mounting board, too, and use this as
a template to make the new one.

Use plenty of glue when assembling the top to
the base and keep it tightly under clamps until
the glue is thoroughly dry. To compensate for the
saw cut, you'll have to move the top in from the
back, but since this is the back of the cabinet, it
won’t be seen. After the clamps are removed,
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MATERIALS LIST—HI.FI MUSIC CENTER

Part No.  No. Reg'd Description
BENCH
1 1 34 x 17\% x 70” D.F. plywood
2 2 15 x 2 x 72" clear pine
3 2 1> x 2 x 19/, clear pine
4 4 2V/5 x 25 x 5147 clear pine
5] 2 34 x 1/ x 48" D.F. plywood
6 2 4 x 172 X 124" D.F. plywaad
DRAWER & COMPARTMENT
7 2 34 x 165 x 18” D.F. plywoad
8 2 34 x 514 x 18” D.F. plywaad
9 1 34 x 4> x 15" D.F. plywood
10 1 34 x 41/ x 15” D.F. plywood
11 2 34 x 4> x 16745” D.F. plywood
12 1 Vs x 1414 x 167" D.F. plywood
13 1 32 x 4 x 13V/5"” D.F. plywood
14 1 17 diameter brass drawer pul!
CHANGER COMPARTMENT
15 2 34 x 1155 x 174" D.F. plywoad
16 2 34 x 1185 x 161,” D.F. plywood
17 1 34 x 161/ x 18" D.F. plywoad
18 1 34 x 15 x 161" O.F. plywood
19 1 pait 2" butt brass hinges

Part No.  No. Req'd Description

WINGS
20 2 35 x 18 x 3014" etched plywood
21 2 (L-1R) V2 x 54 x 187 pine
22 2 (1L-1R) Y% x S5 x 30” pine

COMPONENTS & RECORD STORAGE CABINET
23 2 34 x 17V x 2914" D.F. plywood
24 1 34 x 171/ x 36" D.F. plywood
25 1 343 x 1734 x 36" D.F. plywood
26 1 4 X 17'% x 3514”" D.F. plywood
27 1 34 x 12 x 34V/," D.F. plywood
28 1 34 x 12 x 153" D.F. plywoad
29 10 "4 x 16V4 x 171" Masonite
30 2 1 x 134 x 36” pine
31 2 1 x 134 x 30" pine
32 1 Vg x /5 x 34V/5" pine
33 2 35 x 18'x 27/," etched plywood
34 2 2" diameter flush door puils (brass)
35 1 Va x 30V x 354" perforated Masonite

tinishing nails, glue

check to see that the top closcs correctly. It may
be a little tight on the hinge side, and if so, will
require sanding.

The wings are mercly picces of ctched plywood
dimensioned as shown in Fig. 2 and trimmed
along two edges with the molding strips shown.
Both top (part 21) and bottom (part 22) trim
pieces are shorter than the corresponding dimen-
sion on part 20 so that the wing can fit in the slot
cut in the top of the hench and a small amount
of the other frec cdge can be bchind the main
cabinet.

Component Cabinet. The main cabinct (Fig.
7) is fairly simple to build but you must usc carc
when laying out for the cdge joints and when
cutting the dadoes for the shelf and the record
storagc area partitions.

Cut the sidces first and run the dadoes that will
receive part 26. Next, cut the bottom (part 24).
Before going further, cut the dadoes for the rec-
ord partitions and be sure you placc them on the
top surface of the bottom and thc underside of
the center shelf. With this done, you can assemblc
the two sides, the bottom and the center shelf.

Next, cut out part 27. Here, the cutout for the
components (tuner, pre-amp) will have to be cut
out to fit your own equipment. Work carefully
—be sure you're right before doing any cutting.

Leg assembly is altached to underside of bench with
glue and nails, Structure is simple but strong.

Put this part in place, spacing it 9% in. from the
front edge of the parts so far assembled. Check
this with a square before nailing to be sure the
part is perfectly vertical. Now make and add the
center divider (part 28) and the top (part 25).
Part 32 is a dccorative detail but also serves to
hide the plywood edgc on part 26.

Next step is to make the front frame of the
cabinet. Size these as shown in Materials List and
bevel the front edge of each strip. The grooves
for the sliding doors are the samc in each piecc
except the top. Here, although spacing is the
same, the grooves should be ¥ in. greater in
depth to provide room so the sliding doors can
be put into place (Fig. 8) or removed.

When attaching the {rame pieces to the cabinet
front, drill holes for 21:-in. finishing nails. Make
the holes smaller than the nail shank diameter
but not so deep that you can’t drive the nails in
solidly.

Put plenty of glue on mating edges before you
begin nailing.

Cut the partition pieces to size, then make the
layout for the slight curve in the front edge on
one piece. Tape, or otherwise hold all the pieces
together and make the cut.

You will note, incidentally, that the 3-in.
spacing betwecn partitions will leave a narrower

record cleaning cloth, etc.
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Top is sliced off changer compartment box, then glued
back on again.

Skeleton structures are sufficient to support compo-
nents, in this case, funer and pre-amp.

—

r—.b—pw

Masonite panels make good record storage dividers.
Note narrower compartment in center.

space in the center of the cabinet, but the stiding-
door overlap compensates for this. (You can use
this narrower section for records you’re sorry you
bought.) When the partitions are shaped and
edges have been sanded, slip them into place in
the dadoes previously cut (Fig. 9).

The back of the cabinet is a piece of perforated
Masonite. Somewhere in the back, near the bot-
tom edge, drill a 1-ir. hole for speaker and recorc
changer wiring pass-through.

Finishing. The antigue finish we used is applied
as follows: First, set all nail heads below the sur-
face of the wood and fill with wood putty. Brush
a full coat of clear resin scaler on all surfaces

Glue blocks (not shown in Fig. 2) can be added to in-
crease rigidity. Note cut-out for record changer.

Deeper groove in top front-frame member allows slid-
ing doors to be inserted.

(inside and out) and let dry. On all outside sur-
faces brush a full coat of flat-finish, white under-
coat.

After the undercoat dries, make an antique
glaze by mixing equal parts of turpentine and
glazing liquid and tinting it to the tone desired.
Colors-in-oil can be used or you can do a good job
with walnut or maple stain. Best bet is to experi-
ment with slight amounts of scrap wood until you
get the effect that pleases you most.

Wipe the glaze on with a rough cloth. being
sure that it piles up in corners. Technique of
application with the glaze has much to do with
final apgearance. Practice to establish the best
wiping stroke.

Note tnat some leeway is possible by letting
the glaze dry a while and then wiping again with
a cloth dipped in turpentine. This way you can
lighten the finish overall or achieve a high-lighted
effect with areas of light and dark.

Let the glaze dry thoroughly, then finish up
with two coats of satin-finish varnish. The last
varnish coat can be rubbed with steel wool and
lustered with pasfe wax rubbed to a high, gleam-
ing polish.
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The Mini-Player

Employing a transistorized wireless
broadcaster and flash-battery-pow-
ered turntable, this self-contained
record player plays all microgroove
records from 33 to 16 rpm through

any radio

set

The Mini-player operates equally well in conjunction with a battery portable set
as shown here, or with transistor, auto or line powered sets.
motor is completely seli-contained.

By THOMAS A. BLANCHARD

OW would you like a record player that
H would work anywhere there was a radio—
without any electrical plug-in’s? Here is
probably the smallest non-toy, three-speed, wirz-
less record player that could be designed.

33

Since components are standard, the most im-
portant item is to get a 25’s cigar box 1l x 5% x
9in.

Remcve the box lid and then, with a medium
grit sandpaper, remove loose paper from both
lid and box. Drill holes in the motor board as
shown in Fig. 2A. The trim final finish is obtained
by covering the box with self-stick plastic fabric
sold in most variety stores under the trade name
“Con-Tact.”

The phonograph turntable is just 6 in. in dia.
Power is provided by a
tiny 6-v PM motor op-
erated with four flash-
light cells wired in ser-
ies. A spring tension clip
fashioned from a strip of
metal secures the cells in
the cabinet. A single pole
toggle switch turns the
motor on and off.

Note that the two rows
of flashlight cells (see
Fig. 3) are separated by
a strip of wood cemented
to the bottom of the bhox.
This strip measures 3 x
53 x4Y4 in. The bronze
turntable spindle bear-
ing extends below the
motorboard, and this
spacer strip allows bear-
ing clearance which
would otherwise be
blocked if the batteries
were in two close rows.

Two brass upholstery
tacks to which motor
leads are soldered pro-
vide the 6 v plus and
minus power takeoff.
These are mounted in-
side the box opposite the
spring brass battery retainer clip. Insert batteries
so first cell has the small plus button in contact
with one tack head with the fourth cell’s zinc case
contacting the remaining tack head. When power
is turned on, turntable should rotate away from
the crystal pickup arm. If not, simply reverse the
sequence of the flashlight cells and motor will

Trim, three-speed
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Underside of Mini.nlayer motorboard and arrange-
ment of penlite and standard size cells.

turn in the correct clockwise direction. For future
reference, the inside of box can be marked with
an outline of batteries in correct polarity position.

The pickup can be any popular standard-size
crystzl unit with a turnover cartridge if you ex-
pect fo use old records. Otherwise a pickup with
a single 1 mil needle will be sufficient. The turn-
table features a built in adaptor for playing 45
rpm records and drops down for playing 33 rpm
and 16 rpm discs—any size up to 12 in.

YELLOW

Closeup view of chassis.
in position. Four-lug tie-strip simplifies mounting small components.
Chassis is secured in box with a pair of 3-48 fh machine screws.

-
TS
i Sy

Small block of wood holds penlite cells

MATERIALS LIST—MINI-PLAYER

No. Reg. Size and Description
1 ferrite slug-tuned radio antenna **Loop’’ coil
1 Argonne miniature transformer #AR 145 (100K Primary;

2K secondary)

Sylvania type 2N233 N-P-N radio frequency transistor
molded plastic transistor socket and retainer ring

100 or 150 mmf. ceramic tubular or disc capacitors

.01 mfd. disc ceramic capacitor

.001 mfd. disc ceramic capacitor

10K (10,000) ohm Y, or Y4-watt resistor

11K ohm Y, or Vy-watt resistor

SK ohm Y5 or Ya-watt resistor

25 x 433 pc. of thin steel, copper or aluminum for chassis
cigar box—minimum dimensions: 1Y x 5/, x 9
“Con-Tact" plastic fabric

crystal phonograph pickup with 1 mil needle

miniature, hattery-operated phona motor with 6 turntable
(Alliance, General Industries, German/British import)
1V,v. penlite cells

1V5v. size D flashlight cells

BN S e b e e RN

<
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To secure the motorboard to the cabinet,
cement two blocks of wood 34 x 1 x 134 in. in the
center of box. Fashion a spring clip to form a
contact for one of the penlite cells used to power
the transistorized phono oscillator and secure it
with a smgll wood screw before the block in
foregrou ee Fig. 4) is cemented in place. A
flat striy | is cemented to the corner of
the box_ ntact to the second penlite cell.

Some'” Wmenters might at this point get
the urge to obtain the 3 v needed to operate the
oscillator by tapping the larger batteries at the
spring retainer clip. Boys, it won’t
work! The PM motor is a brush type
unit, not induction, and the hash
noise will be broadcast along with
the recorded music. Separate power
supplies eliminate any chance of
electrical interference.

Transistor Oscillator. The most in-
teresting part of the project is the
tiny transistor-operated oscillator by
virtue of which it is only necessary
to place the record player near any
radio, tune the set to 1600 kc or any
nearby point where a regular station
doesn’t tune in, and you are able to
listen to the recorded music through
the set’s speaker loud and clear with
no physical connections of any kind.

The oscillator is a transistorized
version of the Colpitts circuit. The
tank coil is nothing more than the
popular ferrite type radic antenna
coil. The ferrite slug is turned in or
out to tune the oscillator to any
frequency from 1620 kc to about 1000
ke so that a “clear channel” can be
found on the radio dial.

The chassis is fashioned from a
small piece of aluminum, copper or
tin-plate as shown in Fig. 2B. Note
that one corner is slotted, then bent
up to provide a convenient mounting
arrangement for the transistor socket.
Note, also, in Fig. 4 that the original
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design included a 4-lug
tie strip for convenience
in making ecircuit con-
nections.

So long as the wiring
of components agrees
with Fig. 5, you can vary
the design to suit your
whims. A piece of flex-
ible insulated hookup
wire attached to the coil

TRANS.
PRIMARY
I0O0K OHMS

2N233
NPN TYPE

IOK OHMS TRANSISTOR

lug is all the antenna
necessary. A longer wire
will, of course, increase
the range of the oscil-

I MEG.

.00!

'LMF
T

VA *
OHMS TMF OHMS

VOLUME \I

at CONT, / 1
ator. /
While the circuit is al- g‘&“;%” + llllJ v
most foolproof, it must
be pointed out that just any transistor will not
work as an oscillator. The transistor must be of
the RF N-P-N type such as the popular-priced
Sylvania 2N233; AF P-N-P type will not work.

Since a switch was required to turn off or on
penlite power to the oscillator, we employed a
miniature 1 megohm potentiometer with switch
and included a separate volume control. You
can, for all practical purposes, leave out the vol-
ume control sc¢ long as you provide an on-off
switch. The phonograph pickup leads may be

= A

e

-
-~

_l_GFg?UND MODULATED TRANSISTOR
" CHASSiIS OSCILLATOR SCHEMATIC

connected directly to the 100K primary of the
miniature Argonne # AR 145 input transformer
and volume controlled from the radio set.

If hum appears when the pickup is handled so
long as you hold it, ground the pickup arm’s
swivel to the chassis. Of course, the hum isn’t
present while records are playing, so this ground-
ing can be optional.

This truly novel record player can even be used
with car radios, simply by wrapping the oscillator
lead loosely around the car’s whip antenna.

D. Vietor

Starting the countdown--ten seconds, nine, eight, seven . .,
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Small, versatile and powerful—that's
this miniaturized power supply.

THniature

Variable Voltage Power Supply

By BRICE L. WARD

HOUGH miniature in cost, labor and physical
Tsize, this power supply is big in all other re-

spects. It will supply a full 25 » adjustable
from zero, and up to 35 ma of current depending
on the load. It will save hair-pulling and gnash-
ing of teeth by supplying the voltage you need for
your transistor circuits with the twist of a knob
and it can handle any five- or six-transistor cir-
cuit with ease.

It has no fuse or switch because it needs none.
If the leads are accidentally shorted, the current
will jump to its maximum of 40 or 50 ma, the
voltage will drop to a low value and it could be
left this way all day with no harm.

Printed Circuit. Begin construction by laying
out the printed circuit (Fig. 2) on a piece of
single side laminate board (see Materials List)
using }j¢-in. tape resist or, if preferred, a ball-

point resist tube. You can use tape resist circles
at the numbered points, if you wish. These should
be pressed down firmly and care should bhe taken
to eliminate air pockets where the circles and
lines join, otherwise undercutting will result dur-
ing the etching process. One excellent way to
eliminate this air space is with thinned liquid
resist (resist can be thinned with lighter fluid).
Using a small brush, carefully touch up the air
spaces, allowing the liquid resist to flow under
the tape.

Remove the small cutouts from the center of
the tape resist circles. The etched centers will
serve as drill guides later. The large circles can
be painted in with liquid resist, put on with a
ballpoint tube or laid out with tape resist and
trimmed or left square.

After etching the board, remove the resist and
clean the board thoroughly with scouring powder.
Tape resist can be pulled off. Liquid or ballpoint
resist is removed with lighter fluid.

2]

FULL SIZE
CIRCUIT AND
DRILLING.
LAYOUT

22

20

1-19
#50 DRILL

20 AND 21 16
# 26 DRILL
(FOR #6-32
SCREWS)
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As indicated in Fig. 2, drill points 1, 2 and 4-19
with a #50 drill (about lj4-in.) and 20 and 21
with a #26 drill. Match the distance between
points 20 and 21 with your meter lugs to get a
good fit.

Now, using a hot soldering iron and working
quickly to prevent blistering of the copper lami-
nate, mount the following components in the
order given, following schematic-pictorial of Fig.
3. Mount all components on the etched side of the
board. Bend the leads of C1 down and push them
through the holes at points 1 and 2. Push the
capacitor down against the board and solder
points 1 and 2. Clip off the leads behind the
board. In the same way, mount Rl1, R2, R3, R5,
CR1 and CR2 but solder only points 5-9 and 14-17
inclusive. Be sure CR1 and CR2 are mounted
with polarity shown in Fig. 3B. Mount C2 and C3
with their positive ends at 11 and 13 respectively.

MATERIALS LIST—MINIATURE POWER SUPPLY

Desiy. Size and Description

Ccl 2-mfd, 200-v metalized paper capacitor
(Aerovox P827)

c2,C3 500-mfd, 25-v dry electrolytic capacitors
(C-D Type 5002)

CRI1, CR2 GE 1NS1 germanium rectifiers

L1 GE #51 pilot lamp

M1 0-5 dc milliammeter (Lafayette miniature panel
meter TM-401)

R1 100C-ohim, V/p-watt carbon resistor

R2 200-chm, I/5-watt carbon resistor

R3 3700-ohm, l/5-watt carbon resistor

R4 1500-ohm, 2-watt wire wound potentiometer
(Maliory R1500L)

R5 10K -ohim, Vp-watt +19 precision resistor (Aero-
vox Carhofilm)

Case Lafayette Bakelite case £#MS-216 and panel
=MS-217

Banana jacks, zip cord and plug
P. C. Material
XXXP copper laminate—one side—3 x 415"

(MS-512)
6 oz. of etchant (PE-3)
Tape resist /4,” (PRT-2)
Tape resist circles (PRTD-6)

Solder a piece of bare wire to the shell of L1 and
tin the button on the bottom, then tin point 3 at
the same time, pressing the lamp firmly into
place. Solder point 4. Strip ends of three 5-in.
pieces of insulated wire (about Y-in.) and push
them into the holes at points 18, 19 and 22. Solder
these three points and clip off all the leads on the

klB

COMPONENT LOCATION B LACK
AND WIRING B?;é:A
1500
RED
B ANANA
JACK
- +
2 MF
// 200 WV
i AT
IN9I
IN9|
1000 |
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opposite side of the board, leaving that side as
smooth as possible,

Assembly. Lay out and drill the front panel as
shown in Fig. 4. The meter cutout is best made
with a fine tooth coping saw or jigsaw. Drill a
Ya-in. hole for the line cord (centered and about
3, in. down) on one end of the case. Mount the
meter using four 4-40 machine screws and nuts,
and mount the potentiometer and banana jacks.
Sandwich the components between the printed
circuit board and the front panel and using the
screws supplied with the meter, attach the printed
circuit board to the meter lugs through holes 20
and 21. Complete the wiring according to Fig.
3A. Tin the ends of the line cord and run it
through the hole in the case. Tie a single knot
about two inches back from the tinned ends and
solder one lead to 23, the other to 24. Now care-
fully recheck the wiring and attach the panel to
the case with 6-32 screws.

P.C, board-mounted components.

Testing. Turn the potenticmeter completely
counter-clockwise and plug the unit into the re-
ceptacle. Turn the pot clockwise (up) and you
should get a reading on the meter. The maximum
reading will be between 20 and 30 ». Turn the
pot down again and put a multimeter, set to read
at least 100 ma, across the output leads. Again
turn the pot up slowly. The reading will go to
about 50 ma and drop back to between 30 and 40
ma. The voltmeter will indicate a very low volt-
age. This latter test is not necessary, but serves
to show the inherent safety in the power supply.

There are one or two precautions to observe.
Always turn the pot up slowly to the desired
voltage to prevent sudden current surges, and
before disconnecting or connecting the load, al-
ways turn the pot all the way down (zero volt-
age). That’s all! Enjoy your experiments.

Tape Splicing Technique
® Clear fingernail polish serves as an excellent
cement when splicing recording tape. Taper cut
the two ends of tape at a 45° angle, then daub
some of the polish on the leading edge of one

&

piece and overlap the other piece Vs in. Let dry
for about ten minutes, then daub polish on the
overlapping edges to insure a perfect splice.
You’'ll have a firm, long-lasting splice that can
withstand considerable tension and flexing as the
tape passes through the recording machine, and
is just as good as one made with cellulose splicing
tape—JOHN A COMSTOCK.

Fuse Holder Eases Testing

e Ever wish there were some way you could
hang on to both of your test prods with one hand
while the other works the meter knob? Take
one of those fuse holders used when you replace
a pigtail fuse with an ordinary fuse and snap
the barrels of your test prods into it. You can
often touch the red prod to a hot terminal and
the other to a chassis ground point nearby. If the
two test points are located farther apart, take the
barrel of each prod out of the clips at the lower
end of the holder and this will put the prod tips
farther apart. You can even use the fuse holder
to keep pairs of test leads from becoming sep-
arated when many are stored together.
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One-Tube VHF Receiver

By JOE A. ROLF, K5JOK

Europe, South America, and Asia are probably

old friends. Many interesting signals, haowever,
originate within a few miles of your home that
your receiver does not hear. Here is a simple
receiver that will pick up those signals—those
above 30 Mc—and bring the police, fire depart-
ment, and a dozen other loeal staticns right into
your shack.

Since the 10-meter Amateur band is ecovered,
there’s also plenty of DX. Besides most of the
VHF stations within 50 miles, this rece.ver (in
Jonesboro, Ark.) has logged hams in Mexico,
Cuba, Alaska, and Japan; paging services from
California to Puerto Rico; anc South American
Police nets—all with only a 4-ft. antenna! The
surprise came when it was hooked to a beam
antenna and received signals from the BBC Tele-
vision Service in London. . . . DX in anybody’s
book!

The receiver covers 27 to 200 Mc with four
coils. The type of stations you’ll hear avre listed
with the coil winding chart. In many Jocalities
signals from ships, highway departments, motion
picture studios, pipelines, ambulances, und in-
dustrial plants can also be heard.

The set uses only one tube. but is actually a
two-tube receiver. The 12ATT has two tubes in

|F you're a short-wave listener, signais from

With four coils, this one-

tube receiver covers the

range from 27 to 200 mega-
cycles.

the same package, one
operating as a super-re-
generative detector and
the other as an audio
amplifier. The detector
(so sensitive that it
makes electron noise
sound like a frying egg)
detects FM or AM sig-
nals which the second
section of the tube am-
plifies. The receiver is
hattery powered and can
be operated anywhere.

The base of the chas-
sis is a piece of 34 x 5 x
5-in. pine, the panel is
l4¢-in. aluminum sheet,
5 x 5%-in. Round the
panel corners with a file
and wash it in vinegar to
give it a dull satin finish.
The sub-panel is a piece
of Yg-in. Masonite, 3% x
4Y4-in, Two 34 x 34-in.
brackets of 14¢-in. alu-
minum hold the sub-
panel to the base with
machine and wood
screws. The sub-panel is
placed 1% in. from the
rear edge of the pine
hlock.

A small aluminum bracket supports the tube
socket which is on the left edge of the sub-panel,
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about 3-in. from the top. The tuning
capacitor (C1 in Fig. 2) is in the cen-
ter of the sub-panel, 1% in. from the
top. Antenna jacks (F1 and F2) are
on the right side, 34 in. apart, and the
coil jacks (J1 and J2) are mounted
2 in. apart and Y in. from the top
edge of the panel. Screwfasten the
front panel to the pine block.

Center the hole for the tuning
capacitor shaft in the panel 2} in.
from the top edge. The regeneration
control (R4) and headphone jack
(J3) are mounted directly to this
panel; J3 is insulated from the panel
by drilling the mounting hole a little
larger than required and using two
fiber washers for insulation.

It is necessary to modify the tun-
ing capacitor (C1) before mounting
it. With pliers, carefully remove all
but the middle, stationary plate of
the capacitor. Do not remove any of
the plates that rotate. The capacitor
C1 must also be insulated from front
panel to avoid changing the receiv-
er’'s frequency when the panel is
touched. If the regeneration control
is purchased new, the shaft will be
longer than necessary and most of it
will have to be cut off with a hack-
saw. Slip a 1-in. piece of small rubber
tubing (Y4-in. ID) over the shaft of
C1 and slip the shaft from the regen-
eration control into the other end of
the tube. The fit should be tight, but
the two metal shafts should not
touch. Use a panel bearing or rubber
grommet to support the shaft at the
front panel.

The battery clips (F3, F4, F5) are
mounted with small wood screws on
the right rear of the chassis (see Fig.
3). Identify each clip to avoid mis-
takes in connecting batteries. Solder
the antenna coupling coil (L1) to
terminal lugs on the machine screws
holding the antenna terminals. The
leads on this coil are twisted together
and long enough to permit the coil to
be brought next to L2,

Choke Ch-1 is mounted next to the
regeneration control (R4). This part
can be a small audio choke or the
primary winding of a miniature out-
put transformer (found in most scrap
boxes or obtained from an old radio
at a radio service shop. This part can
also be purchased new and is less
expensive than a coupling trans-
former.)

It is important, in wiring the re-
ceiver, that the leads connected to
J1, J2, and C1 be kept as short as
possible. Solder one lead of RFC1 to

RADIO-TV EXPERIMENTER

TABLE A—COIL
WINDING DATA

P CoIL A—27-45 Mc.
e TURNS—19
eLENGTH—2 in.
oSTATIONS HEARD

Amateur (10 meters)

City. State Police Services

Foreign Police Services
City Transit Companies
Towing Companies
Motor Carrier Services
Highway Trucks
Utility Companies
Paging Services
Foreign Television
Russian Satellites

P COIL B—40-65 Mc.
«TURNS—10
oLENGTH—I1 in.
«STATIONS HEARD

Amateur (6 meters)
Utility Companies
Logging Vehicles
Television (domestic)

P COIL C—60-140 Mc.
oTURNS—2
SLENGTH—34 in.
STATIONS HEARD

FM Broadcast
Television (domestic)
Military

Air Navigation Services
US Satellites

p COIL D—-130-200 Mc.
«TURNS—1
SLENGTH—V4 in.

L STATIONS HEARD

Amateur (2 meters)
Television (domestic)
Local Police

Logging Vehicles
Utility Companies
Railroads

Taxi Companies

the terminal of C1 and the other to
a terminal lug mounted on the chas-
sis. Connect one lead of C4, C5, and
Ch-1 to the lug on the chassis also.
The other lead of C4 can be con-
nected to another lug with a piece of
hookup wire leading from the lug to
the tube socket. Connect C5 to F4.

Wind the coils on %-in. forms (see
Table A) and then slip them off and
spread to the right length. Bend the
ends of the coils so they plug easily
into J1 and J2. The single strand #12
copper wire used in house-wiring is
easiest to obtain for these coils. Strip
off the insulation and clean the wire
with fine sandpaper.

When the wiring is completed, con-
nect the batteries, plug in head-
phones and Coil A. After the set has
been turned on and has warmed up,
a loud hissing noise should be heard
in the headset as the regeneration
control is rotated clockwise. If this
frying sound is not heard, check to
see that the tube filaments are lit.
If not, there is a wiring mistake or
the tube is bad. If filaments are lit,
check the wiring again and try a .002
or .003 mf capacitor in place of C5.
The capacitor C5 is critical and the
correct value may vary with differ-
ent receivers,

Once the hissing sound is heard,

Base of receiver is 34-in. pine stock,
sub-panel (behind front panel) is ljg-in.
Masonite.

Coils are all 1/, in. in diam., of %12 copper
wire. Close-wind coils and spread turns evenly
to yiven length with a knife or screwdriver blade.
To raise frequency coverage of coils, increase
spacing between turns; to lower frequency,
syueeze coil so spacing is decreased.
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Desig. Description

Bl 67)/2-v. hattery, Burgess K45 with snap-on
connector

B2 6-v. lantern battery, Burgess, Eveready,
or Ray-0-Vac

Cl 3.15 mmf. variable capacitor, Bud MC
1870, modified accerding te text

c2 47 mmf. mica capacitor

c3 .25 mf. 100-v. tubular, Sprague 68P19

c4 .01 mf. 400v tubular, Sprague 68P8

cs .001 1 kv. disc ceramic

Chl midget audie choke or primary of midget
output transformer

F1, F2, F3, medium Fahnstock clips

F4, F5

J1. J2 metal or molded tip jacks

J3 standard phone jack

L1 5 turns copper hookup wire, closewound
Yo" dia.

L2 #12 copper wire wound according te
Table A

R1 4.7 megohm, V/>-watt resistor

connect an antenna and move L1 close to L2.
Tune across the band until a station is heard,
then adjust the regeneration control for the best
reception. If the hissing sound is not present all
across the band, move L1 away from L2 until the
receiver regenerates at any setting of Cl.
Naturally, any radio works best with a good
antenna, but this receiver will do surprisingly
well with only a short piece of wire as an an-
tenna. For best performance, the antenna should
be cut exactly to your favorite frequency and it

Light for Tube Replacement
e When replacing miniature tubes in a TV set, a
penlight flashlight with an 8- to 10-in. flexible
extension (available at tool and surplus stores)
will provide light at sockets which can not be
otherwise lighted.—H. LEEPER.

MA;ERIALS LIST—VHF RECEIVER

Desig. Description

R2 500 chm, !/>-watt resistor

R3 1 megehm, Y,-watt resistor

R4 50,000-chm velume control, Centralab

B-31 with KB-1 switch (Sw 1)

RFC1 1 mh RF choke, National 5-50, or 6’ to
8’ of £28 dec solid
copper wire wound en Y4” form
vl 12AT7 radio tube
1 9-pin miniature tube socket
1pr magnetic headphones
10 #8 terminal lugs
6 6-32 x Ya"” machine screws with nuts
10 small wood screws
1 coil of solid strand hook up wire
114" aluminum sheet, 34" pine, and Mason.
ite for chassis, brackets and panel
tuning dial and knob
1pc rubber tubing 1” long with V4" inside dia.
2 fiber washers '4” 1.D. and Sg" 0.D.

should be as high as possible. A simple folded
dipole or vertical antenna will work well and, in
some cases, it is best to ground one of the antenna
terminals.

If you happen to live in an area where TV
signals are weak, this receiver may interfere with
nearby TV sets when tuned to a TV station. This
is because the detector generates a weak signal
which the TV set receives. If such interference
is noted, do not listen to TV stations when it may
disturb a nearby set.

e A drill’s chuck can double as that extra hand
that’s needed to hold small lugs, jacks, plugs, and
other parts while you solder wires to them. Sol-
dering is a lot easier and there’s no chance of
painfully burning your fingers on hot parts by
trying to hand-hold them. You can use an ordi-
nary hand drill for the purpose or an electric
drill—either does the job nicely—J.A.C.

Hum in Iron-Core Transformer

In the case of hum due to vibration of the
laminations in an iron-core transformer, loosen
the mounting screws so the laminations will
spread apart slightly, paint the edges of the lam-
inations with shellac or varnish, allow to dry for
several hours, then tighten the mounting screws.
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A compact and efficient unit designed
for continuous service—a tremsistorized
capacitor relay. front-panel and under-
chassis views.

7@4@%’4&‘0@’@6&[
Capacitance Relay ., v« cona

Vacuum-tube capacitance relay circuits have several disadvantages in
certain applications such as burglar alarm and other continuous-duty

circuits. This transistorized unit overcomes those disadvantages

ACUUM-TUBE capzcitance relay circuits Terminal on |
Vconsume appreciable power. requiring line Schematic, Antenna BC Ose. I
voltage or excessive battery replacement, Fig. 2 [ Coil Coil Transformer
and are prone to trouble due to the tubes and 1 Grid Grid ‘ Plate
high voltage required. Transistorizing these cir- 2 AvVC Ground B+
cuits, though it sacrifices sensitivity to some ex- 3 Antenna Plate Grid {or dioce)
tent, provides a means of continuous trouble-free, 4 Ground B+ Grid {or diode)

economical operation. The unit shown in Fig 1, retarn
for instance, will operate continuously on ac for
less than half-a-cent a day and operation cost is
very little more on battery operation. And, since j?' Lt DI 53
transistors are used, shock hazard is eliminated
and the chance for circuit breakdown is grestly
reduced.

The circuit (see Fig. 2) consists of a transistor
oscillator feeding a transistor-controlled relay.
The oscillator biases the second transistor to the
point of conducting enocugh current to close the
relay, and when an outside capacitance stops
oscillation, current flow in the second transistor
is reduced and the relay ovens. Even though the
relay is energized under “normal” conditions, the
current flowing through its coil (1.8 ma) is far
below the coil’s continuous-dusy rating.

Several types of coils may be used for the oscil-
lator coil (L1). The one shown is a broadcast
band antenna coil, but a BC band oscillator coil
or IF transformer may also be used. The connec-
tions for the coils that can be used are:

RELAY
CONTEZTS

SCHEMATIC DIACRAM
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HCLE SIZES

E CHASSIS AND PANEL LAYOUT

In all cases, the coil should be shielded. If you
use an IF coil, use a 270 ke version to avoid the
possibility of interfering with nearby radios. Ex-
cept when an IF coil is used, no capacitor is used
across coil; the distributed capacity of the coil
and wiring is utilized for oscillation. In the unit
shown in Fig. 1, with a BC antenna coil, the
oscillation frequency of the components will be
approximately 100 ke.

The “antenna” is connected to the collector of
TR1, and touching it provides a capacitative
ground between the collector and emitter, and
stops oscillation. In burglar alarm applications,
this lead can be connected to the metallic frame
of the item to be protected (cash
register, safe, door knob, etc.), so
that touching it will stop oscillations.
In other cases, a metal plate may be
fastened to a window sill or other
place to achieve the same result (see
Radio-TV Experimenter, No. 555, 75¢,
“Experimenting with a Capacity
Control,” p. 143), or the lead may be
attached to a door or window screen.
If the “ground” lead (+15 v) is con-
nected to another metal plate in the
vicinity of the antenna plate or
screen, often the ecircuit will trip
without the person actually touching
the antenna plate. The voltage is so
low that touching both leads is harm-
less and cannot be felt.

A trimmer capacitor (C4) is con-
nected between the collector of TR1
and ground to minimize the addi-
tional capacity required to stop oscil-
lations. With the antenna connected,
this should be adjusted so that oscil-
lations are just maintained at a level
that will hold the relay closed, and b
any additional capacity in the circuit \
will cause the relay to open. Some-
times, in the case of long antenna
leads, the distributed capacity of the
lead itself will stop oscillations, and

TO L!

] picroriaL oiacram

the trimmer capacitor should then be
disconnected. If the capacity of the
lead is still too great, the unit must
be moved closer to the antenna to
enable a shorter lead to be used.

Figure 3 shows the panel and chas-
sis layout. Any layout could be used,
but the unit should be enclosed in a
steel cabinet in all cases. The unit is
shown with a built-in ac power sup-
ply, although batteries could be used
by connecting a 15-v battery supply
to points “A” and “B” (Fig. 2), ob-
serving proper polarity. The ac pow-
er supply shown delivers in excess of
15 v under full load, and this voltage
must be reduced to the 15-v limit of
the transistors by selecting a proper
value for R6. Normally, 800-900 ohms
will be coreact. An ac switch was not included in
the unit shown, since it was intended to be wired
into the power lines, but one can be placed on
the front panel.

Terminal board wiring was used in the unit
shown, and the terminal board was mounted on
14-in. spacers under the chassis. If a surplus
terminal board is not available, one can be made
out of a 21 x 5-in. piece of plastic or Bakelite,
spacing thirteen 1%-in. 2-56 machine screws along
each side, and centering two at one end. The
transistors could be wired directly into the cir-
cuit, but the use of sockets simplifies replace-
ment.

CUYT TO S12F
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T0 ¢4 TOLI
LUG
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NOT USE

D
/
| To RELAY W s

)~ ColL
S .

\ “ 10 RELAY
| ®T  contacts
DRI
74 . FE

7



50 RADIO-TV EXPERIMENTER

-
-y

LA

NI YILLCW €3

w5y

Back-of panel, top view of unit showing transformer,
coil, relay, sensitivity control amd two transistors.

If the unit is to be placed in a service where the
relay w.ll operate frequently, such as in a count-
ing cireuit or, say, a customer-activated window
display, place a diode (D2) across the relay coil
(shown in dotted lines in Fig. 2). The inductive
pulse from the relay coil when it releases is hard
on the transistor, and irequent usage would ulti-
mately damage TR2 unless the diode D2 is used.

The relay specified in the Materials List is
adjusted to close on 1.5 ma at the factory. This
adjusiment should not have to be changed since
TR2 will normally draw about 1.8 ma when
biased by the oscillator cutput. Potentiometer R5
is used to adjust the “no-signal” bias on TR2 so
that the relay barely closes when the circuit is
oscillating normally. A reduction in the ampli-

Cloth Removes Stubborn Knobs

® When you wish to remove a stubborn press-on
type of radio or TV knob, just loop a twisted
scrap of strong solt clcth behind the knob, grip-
ping the loose ends firmly in your fingers. Press

against the cabinet front with your thumb tips,
at the same time pulling firmly at the cloth. The
knob should work free without damage to cub-
inet or knob.—FRANK A. JAVOR.

MATERIALS LIST—CAPACITANCE RELAY
(AN resistors are !/, watt)

Desig. Description

R1 .1 megohm

R2 47K

R3 10K

R4 2.2 megohm

R5 5 meg potentiometer

R6 820 ohmns (see text)

Ccl .01 mfd., 200 v

C2,C3 22 mmf. ceramic

c4 70-480 mmf. trimmer capacitor

CS. C6 25 mfd. 50-v electrolytic

L1 oscillator coil (see text)

T1 12.6-v filament transformer (Merit
P-2959)

TR1, TR2 2N107 PNP transistor

D1 1N48 diode

D2 1N38 diode

Ry SPDT relay, 8000-ohm coil (Sigma
4F-8000-S/S1L)

Rect. 1 four 1N4B diodes, bridge-connected

Steel cabinet 4 x 5x 6” (Bud CU-

729); two transistor sockets:
three insulated binding posts;

miscellaneous hardware

tude of, or the cessation of oscillations then
causes the relay to open, closing the circuit to the
external terminals.

The circuit can be used for burglar alarms as
nientioned, or for any other “touch” or proximity
operated circuit switching. By placing two metal
plates close together, where a raindrop will
bridge the gap between them, the circuit can be
used as a “rain alarm.” The high resistance direct
connection between the plates (one connected to
“antenna” and one to “ground”) will not damage
the power supply, but will stop oscillations. How-
ever, in the case of a direct, low-resistance con-
nection between the “antenna” and “ground,” the
circuit should be disconnected promptly after the
alarm to minimize drain on the power supply,
particularly if batteries are used.

- é%

J
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It’s an infinite batfle—
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Six-Meter Station

for the VHF Amateur

By C. F. ROCKEY, W9SCH/W9EDC

For hams only, the new im-
proved six-meter rig that
reaches out.

station are:

1) A stable, sensitive superheterodyne re-
ceiver, free from overloading effects under rea-
sonable operating conditions.

2) A variable-frequency oscillator, controlling
the transmitter output frequency. This makes it
possible to move out from under powerful inter-
fering stations, and to select a clear operating
frequency.

3) Transmitter power input of 15 to 17 watts.
This is sufficient for consistent six-meter work.

4) Provision for CW radiotelegraph operation
on the six-meter band. This feature is not usnally
provided on many commercially-built units.

5) Clean, crisp signal quality, even when an
inexpensive carbon microphone is used.

6) All parts are readily available from any
well-stocked amateur parts distributor. No ex-
pensive, “special” tubes are required. (Further-
more, many of the more-expensive parts used
in the first unit—see copy beneath doited line
below—can be appropriated for this one. But
even if all new parts are purchased, the total
cost should not exceed $100.)

As with all VHF equipment, construction of
this unit requires a degree of experience and
judgment, but the unit itself is neither difficult
nor tricky to set up. Before you start this, or

SPECIFIC features provided in this six-meter

any other serious VHF project. make sure you
have a good grid-dip meter at hand (see pp. 130-
131).

Power Supply, AF Circuits, Receiver. Begin
construction by drilling and punching the major
holes in the chassis, as shown in Fig, 2. Make the
power transformer cut-out with a 1-in. square
Greenlee punch (taking successive bites from the
corners) or with a nibhling tool. All socket holes,
except the rectifier and voltage regulator sockets,
should be punched with a 34-in. dia. Greenlee
punch; the rectifier and voltage regulator socket
holes are punched with a 1%s-in. dia. Greenlee
socket punch. The clearance hole for the pivot
of the Send-Receive switch, and the lug-holes for
the receiver IF transformers may likewise be
punched with the 33-in. punch, elongating the
latter with a V4-in. rat-tail file until each provides
ample clearance for the transformer connecting
lugs. Although the mounting holes for them
should be drilled and checked, do not mount the
power transformer, IF transformers, modulation
transformer, or filter choke until they are ac-
tually wired into the circuit.

The small mountirg holes are best located by
using the particular componert to be mounted
as a template, or measuring directly from it. Tube
socket key or pin positions are best decided by
direct reference with the under-chassis photo

In Volume 6 of the Rudio-TV Experimenter (No. 555)
we described a six-meter amateur radiophore station,
suitable for the beginning or “technician-class™ operator.
Reader response to this project was so enthusiastic we
felt an improved model of such a station in order. While
the first station is still a useful and interesting project,
it does possess a few disadvantages, particularly when
used in regions of intense amateur VHI activity such as
the Chicago, New York, and New England areas where
occasionally transmitter output power becomes insuificient
for consistent communication. Likewise. while sensitive,

the simple receiver is occasionally overridden by powerful
nearby stations in metrcpulitan areas,

This improved six-meter stalion, on the other hand.
has proven itself practival in both big cities and in the
less active VHF regions. Here in the Chicago area, for
instance, it has seldom failed to provide enjoyable con-
tact whenever turned-an, even though only a simple
dipole antenna is used with it. A good directional,
“heam” antenna will enabile it to campete anywhere, and
against commercially built equipment costing several
times as much.
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¥ q oo 5 & minals on the terminal strip and plug in
- Ho “58 ) ' > ary the 5U4 and the VR 150/0D3 regulator
[ b[ y ° Q ! '\N“”é;; REC tube.
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(Fig. 4) and by reference to circuit diagrams
(Figs. 5, 6 and 7). Provide the shortest, most
direct grid and plate leads in each case. Mount
each socket to the chassis, using 4-36 rh screws
and hex nuts for the miniatures and 6-32 rh
screws with nuts for the octals. Place a soldering
lug under one of the screws of each socket to
provide a common ground point for that stage.
Mount the insulated tie-lug strips using the
under-chassis photo (Fig. 4) as a guide. A liberal
use of insulated tie-lug strips makes possible a
neat and mechanically rigid wiring job. If you
plan portable operation, put lock washers under
all nuts for increased mechanical security. Mount
all tube sockets and the terminal strip, as well
as most insulated tie-lug strips before beginning
the wiring, as well as the four-pole Send-Receive
switch.

Wire all of the power supply (Fig. 5), except
the power transformer, then mount and wire the
power transformer, running ac power line con-
nections, B+ supply leads, and 6.3-v heater sup-
ply leads along the edges of the chassis. Fasten
electrolytic filter capacitors, by their leads, be-
tween suitable lugs, to hold them firmly in place.

When you have finished wiring the power sup-
ply, including a B+ lead to the Send-Receive
switch, measure the dc resistance from B+ to
ground with a serviceman’s ohmmeter. There is
no limit as to how high this resistance should be,
but it should not be less than 50,000 chms.
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With the power supply completed and
checked out, complete the audio frequency
- sections in both the receiver (Fig. 6) and
the transmitter, (speech amplifier and mod-

3 ulator, Fig. 7). Each 12AT7 triode section

| comprises a separate and distinet AF am-
plifier stage. (Refer to Table A to insure
correct connections to the pins of these and
all other tubes.) To check the operation of
each stage as it is wired, plug in the tube and
apply power. Connect a ceramic or mica capaci-
tor of at least 1000 mm{ in series with a good pair
of magnetic headphones, ground the other wire
of the phones and connect the free end of the
capacitor to the plate of each AF stage as it is
completed. Now touch a screwdriver to the grid
of that same tube. If the circuit is operating
correctly, a characteristic clicky buzz will be
heard in the phones.

For an overall check of the receiver audio am-
plifier when this section is completed, plug the
phones into the energized circuit (Send-Receive
switch in Receive position) and listen for the
clicky buzz when each grid is touched in turn.
The transmitter AF system can be given an
overall check by connecting a 100-K ohm resistor
in series with phones and connecting this series
combination between the green and black (across
the secondary) of the modulation transformer.
With all tubes in place, power applied, and the
S-R switch in Send position, loud, clear speech
should be heard when the mike (connected to
appropriate terminals) is spoken into.

With audio-frequency and power-supply cir-
cuitry completed and checked, begin on the re-
ceiver second detector by winding the coil for this
stage, Ly (see Fig. 8). Be sure that this, and
other coils are wound exactly as described. More
trouble probably can arise over an improperly-
wound and connected coil than from almost any

"TABLE A--TUBE PIN CONNECTIONS

5U4 6AQ5 1at7. } 6AG5 VR150
| | Triode No. 1 | Triode No. 2
Fil. 2and 8 Heaters 3and4 | Heaters | 4dand 5 (Tied together) & 9 | Heaters 3and4 Pin 2 Ground
Grid No. 1 lor? Grid 2 7 Grid No. 1 1 Pin 5 to 6000 ohm
Plates 4 and 6 | Grid No. 2 (screen) 6 Plate 1 6 Grid No. 2 (screen) 6 resistor and B4
Plate 5 Cathode 3 8 Grid No, 3 2
Cathode 2 Plate 5
Cathode 7

{Note: Grids numbered starting from cathode)




other error. Be
sure that the spec-
ified iron slug
forms (National
XR-50) are used
in all instances.

The regenera-
tion-control poten-
tiometer controls
the screen grid
(grid No. 2) volt-
age on the 6AGS
second detector
tube.

Wire this, and
the rest of the sec-
ond detector by
reference to Fig. 6.
Keep the grid,
plate and cathode
leads short and di-
rect, although the
heater, B+, and
screen supply
leads may be run
in the corners of
the chassis for con-
venience.

You will note
that the second
detector receives
its B+ supply di-
rectly from pin No.
5 on regulator
tube. Be careful to
avoid shorts be-
tween the pins of
the tube socket,
(use no more sol-

der than necessary upon
any connection) and
don’t forget the 50 mmf
ceramic capacitor across
the coil. When the sec-
ond-detector wiring is
completed and checked
for errors, plug in the
6AGS5, thereceiver 12AT7
and the phones. With
power applied and the
S-R switch in Receive
position, slowly advance
the regeneration control
toward the right. A
smooth, quiet “thud” in-
dicates that this circuit
is operating correctly. If
there is no “thud,” re-
check wiring; if tube is

Under-chassis view of six-
meter rig, showing typical
placement of circuit

ponents.

com-
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m- fy
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1) Power Transformer; 2) Filter Choke; 3) VR150 Voltage Regulator; 4) Line Cord;
5} Terminal Strip; 6) Phone Jack; 7) 5U4 Rectifier; 8, 9), 6AQ5 Modulator Tubes; 10) 12AT7
Receiver A.F. Amplifier; 11) 6AQ5 Transmitter FPower Amplifiers; 12) Antenna Tuning
(Transmitter); 13) Modulation Transformer; 14) BAGS Second Detector; 15) Second Detector
Tuning Slug; 16) 6AQ5 Frequeacy Doubler; 17) Frequency Doubler Coil Slug; 18} Trans-
mitter Power Amplifier Tuning Slug:; 19) Tuning Lamp; 20) 6AG5 Second LF. Amplifier;
21) Oscillator Plate Tuning Slug; 22) 6AGS R.F. Amplifier; 23) LF. Transformer; 24) Trans-
former Oscillator Tank Capacifor (100 mmf); 25) 6AQ5 Oscillator; 26) R.F. Amplifier
Tuning Slug; 27) 6AGS5 First LF. Amplitier; 2B) Transmitter Oscillator Slug; 29) V.F.O.
Push Button: 30) Receiver Oscilator Tank Capacitor; 31) Receiver Oscillator Tuning Slug;
32) 12AT7 Oscillator and Mixer; 33) L.F. Transformer.
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IGNORE Tap FOWER SUPPLY to 12-megacycle region particularly at night.
Of MF (GR-YEL) i A
e + Wire the two IF amplifier stages next.
ER - > 10 HEATERS . .
(1 € 63 VIGREEN) LR MAIN B+ Keep all grid and plate leads in the IF am-
CHOKI . 2 .
N & = % plifier as short and direct as possible, or
g 1000 ¢ gem - s :
B "BLACK.(: EsvoeLieson | JLF I oo they may couple with each oth.er or with
e UL ——— 20 wF 20W W, other leads, and cause the amplifier to os-
Fag RE L 600 WY : i
T"I" = © 5 1 eteccar sy weonra  Cillate. Uncontrolled oscillation is evidenced
Al = E’i%’ﬁ,{é‘f S04 by loud squeals and other raucous noises
O - — I3 I3 I3 .
Esw o z l SRR in the phones when the circuit is tested. A
10 PwR +— 5D — - = RS properly operating IF amplifier contributes
LINE . . 2
TERMS 4 no noise other than a smooth hiss in the
ONTS.

good, little else can cause difficulty except an
improperly wound or connected coil. When the
detector is thus apparently operating, bring the
lead-in from a fairly large antenna near (but not
touching) the coil. By rotation of the slug of
this coil, it should be possible to hear a number
of shortwave code and phone stations in the 10-

TABLE B
RESONANT FREQUENCY DATA FOR COIL ADJUSTMENT:_

Remarks

Coil No. ’ Resonant_Frequency

Peak with 50 mmf

L, 51 Mc

L. 51 Mc |

Adjust both coil slug
and 35 mmf oscillator
tank capacitor

L, Should tune from about 30 to
43 Mc as receiver tuning
capacitor is rotated

L, Peak at 10.7 Mc

L Should tune from about 6.24
to about 6.75 Mc as trans.
VFO tuning dial is rotated

L, Peak at 12.5 Mc

Adjust both slug and
100 mmf VFO tank

L, Peak at 25 Mc

L. ] Peak at 51 Mc

L, Peak for maximum output on
operating freq. (50 to 54 Mc)
TWISTED a6 P 1ATT
: - 50 0
4 SOMMF f \ ) ! ..
/ Lt e v Ak~ Q—_— %34
< Sy pe——e— i g - 3
TO TERMINALS E: ' | 'Ve . h g
X AND Y ON | i ES Noco = 5000 T 1
SEND-RECEIVE 5;»3 = | = 3220k AR EIHBED
< sw Yy o« 4 _|_

15 UME TUNING CAP _I_" M
(SEE TEXT) = 5000

PHONIZ

1"A1Y?
MCK o i ” 5000 | 1SAL
e A [ |
e
N .
100K 22K 220K E 22
{ L L « ]
L 100K
. -
NOTE: ALL HLSISTOKS CARBON,IN OMMS ' f e
+ALL CAPACITORS DISC CERAMIC, In 100K S = "Ll o
MMF, UNLESS OTHERWISE S1aten [ ..V.. |
*GN I2ATT'S, TIE PINS NO 4 AND § 'RC’EDKC"C:":T?
TOGETHER AND GROUND COMNECT 2 —
PIN NOYTU 6 3V HEATER SUFP.Y + CROUNDS INDICATE
CHASSIS  CONLETION

*ON 6A0S5"S AND 6 AK S'S, GROUND Fild NO.3 A%D
CONNECT FIN NO 4 TO €3V HEATER SUPFLY

phones. If oscillation occurs with good

tubes in the sockets and all shields firmly
in place, the only cure is careful rearrangement
of the leads. (The 10K-ohm gain control poten-
tiometer controls the cathode bias upon the two
IF amplifiers. Advancing the control to the right
should bring the cathodes closer to ground po-
tential and increase the amplification of the
system.)

When the IF amplifier has been completely
wired, check it over carefully for mistakes and
for solder shorts. Insert the receiver audio tube,
second detector, and both IF amplifier tubes,
make sure all shields are in place upon those
tubes requiring them, plug in phones and apply
power. Then, using a grid dip meter, carefully
adjust the second detector coil to resonance at
10.7 megacycles. Throw the S-R switch to Re-
ceive and turn down the IF gain control. Turn
up the second detector regeneration control just
past the “thud” peint, on the oscillating side, and
readjust the second detector coil tuning slug until
the whistle of the grid dip meter is clearly heard
in the phones. Now, turn up the IF gain control
and adjust each tuning slug (top and bottom) on
each IF transformer carefully for the loudest
response from the grid dipper. Adjust the gain
and the location of the dip meter with respect
to the set to provide a clear whistle but to avoid
overloading. The IF amplifier is now roughly
aligned. Final alignment will be completed later.

Proceed with the

6401 12AT7 oscillator-mixer.

Wind the mixer coil (L2,

! jif' | Fig. 8) and the oscillator
L3k ’ coil (L3, Fig. 8) careful-
ool | ly and install these un-
-8 =l l der the chassis. Also
| mount the 35 mmf. oscil-
s2eK | lator tank capacitor and

| the 15 mmf. tuning ca-

“‘r° pacitor. Since these cir-

12 gags foa;  cuits operate at high fre-
Y SUPRY quency, it is necessary to

keep all grid, plate and
cathode leads short and
| direct and return all
= = grounds for one stage to
the same lug on the chas-
Y, GAIN CONT sis, insofar as possible.
";%K'T-TL Heater and B+ supply
—»TOPOINT B ON SEAD ROVEW  egds again should be
T run around the corners

- E of the chassis. (The os-
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MATERIALS LIST—SIX-METER RIG

Na. Reg'd Description

1 Jones hgrrier terminal strip, 8-terminal (Model No.
-140)

1 aluminum chassis 4 x 13 x 17"

2 8-prang, octal tube sockets, Amphenal

6 7-prong miniature tube sockets, Amphenal unshielded

4 7-prang miniature tube sockets, Amphenal unshielded,
with fitting for shield

4 shields for above, Amphenol, to fit 6AGS tubes

3 9-prang miniature tube sockets, Amphenal, unshielded

1 common push button (from any hardware store)

1 mintiature parcelain cleat saocket (fron any hardware
store)

2 FM I.F. transformers 10.7 megacycle (type: Meissner
16-6665)

1 line cord and plug

1 4-pale double-thraw Federal anti-capacity switch (type
1424)

2 vernier tuning dials (National type BM)

4 plastic knabs, for 14" shaft

1 single-circuit phone jack (Mallory)

1pr goad magnetic head phones (Trimm)

1 single-button carbon micraphone (carban type F-1 from

Telephone Engineering Ca., Simpson, Pa.)
1 driver transformer (Thardarson type 20A22)
100’ plastic insulated solid hook-up wire (one roll)
Va-lh. Na. 22 double cotton covered magnet wire
Ya-lb. No. 26 double cotton covered magnet wire
Assartment of tie paints, insulated, 2, 3, and 4 terminal
1 pkg rubber gramimets !/3-in. wire hale
1 length No. 14 tinned-copper wire
rosin core solder
4=36 rh machine screws 4" lang with nuts
6=32 rh machine screws Y%4” long with nuts
5000 mmf ceramic disc capacitors
50 mmf ceramic disc capacitors
1000 mmf ceramic disc capacitor
.5 mid, 200 working volt, paper capacitor
8 mfd, 450 working volt, electralytic capacitor (tubu-
lar type, Mallary)
20 mfd, 600 warking valt, electralytic capacitors (tubu-
lar type, Mallory)

n
N =0

cillator section receives its B+ supply from the
voltage regulator tube, pin No. 5, point A in
power supply, Fig. 5. The “gimmick” in Fig. 6
is a small capacitor which couples the oscillator
signal into the mixer. Make it by twisting five
turns of plastic-insulated hookup wire, (insula-
tion still in place, tightly together. No trouble
will be experienced if you carefully arrange that
the two wires can not
come into metallic con-
tact. This gimmick must
be connected in place
before the following os-
cillator frequency ad-
justments are made.)
When the oscillator- <L
mixer section has been
wired, carefully check it
out and then insert the
12AT7 tube in the sock-
ete. Close the plate