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'I W[‘IITE’S Build this Simple Preselector to

Upgrade Your R — See Page 102
R ADIO pgrade Your Receiver - ;‘geﬂﬂl 3
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AM-FM-TV STATIONS
V/IORLD-WIDE SHORT WAVE
Over 14,000 Listings
with 400 Changes
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New Model 161 UTILITY TESTER®

R REPAIRING ALL

ELECTRICAL APPLIANCES
'MOTORS - AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

® Will test Toasters, irons, Broilers,
Heating Pads, Clocks, Fans, Vac-
vum Cleaners, Refrigerators,

(Both 110 Volt and 220 Volt
lines).
Will measure current consump-

Lamps, Fluorescents, Switches,

tion (amperes) while the appli-
Thermostats, ete.

ance under test is in operation.

e mporu'es—o sensitive direct-
reading resistance range which
will measure all resistances com-
monly used in electrical appli-
ances, motors, etc.

As an Automotive Tester the Model 161 will test:
8§ ® Both 6 Volt and 12 Volt Storage Batteries o Generators ® Starters @
Distributors @ [gnition Cails @ Regulators @ Relays @ Circuit Breakers
® Cigarette Lighters ® Stop Lights ® Condensers @ Directional Signal Sys-
tems ® All lamps and Bulbs @ Fuses @ Heating Systems @ Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

e will test all TV pubes (intluding
picture tubes) for open filaments

and burned out tubes.
® Measures A.C. and D.C. Voltages,

-y

INCLUDED FREE!!

This 56-page-book—practically o
condensed course in electricity.
Learn by doing.

Just read the following partiof |ist
of contents:

— ¢ What is electricity? ¢ Simplified
version of Ohms Law ¢ What s
wattage? e Simplified wattage
charts ¢ How to measure vyolt-

age, current, resistance and
leakage ¢ How to test ail electrical appliances and
motors using a simplified trouble-shooting technique,

U

TESTER

With tester’s cord In outlet, cur- x*
rent consumption of appliance 1is =

reag l;ﬂre«:l orlx'dmeler varr.enl line | ] |

cor connec to receptacle on Simply insert tube in appropriate
panel, This ‘(9'“1 Iron * takes 7 socket then follow procedure as out.

nmpe Oood . lined in our manual
(=
AN
4 i
———r L

Control circults of most furnaces
use 24 volts obtalned from step-
down transformer. Here's how to
check room thermostat to see fif
wires to it are lve.

o How to test all TV tubes; also simple procedure for
determining which specific tube (or tubes) is causing
the trouble.

® How to trace trouble in the electrical circuits and

ﬁ 7.\4 parts in automobiles and trucks.
==

Model 161 comes complete
O\

with above book and rest
leods. Only . .

Talh” 7

—
Test Generators Test Storage Batteries Test Circuit Breakers

READ THIS! READ THIS! READ THIS!
You don’t pay for the Model 161 until AFTER you have examined it in the privacy of your home!

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

e e

it For 10 donse Do o e e e e ——e . et . S e e
Try it for 10 days l?efore el ; ACCURATE INSTRUMENT CO., INC. |
buy. If completely satisfied then | Dept. D-258, 911 Faile Sr., Bronx 59, N. Y. i
send ss-oo and pay the balance | Please rush me one Model 161, If satisfactory | agree to pay $5.00 within |
o rate of $5.00 per month | 0 dors aid bolens ot sote o $% per merle uT i of 5% |
until the total price of $22.50 | return for cancellation of account, ’
(plus small P.P and budget ; - I
charge) is paid. If not completely | e |
satisfied, return to us, no ex- | ) |
planation necessary. L City g Stote— — !

www . americanradiohistorv.com
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RCA training at home can be the
smartest investment you ever made

Look what
you get in
the Coursein §
Radio and '.
Electronic Comaining a1 the basic
Fundamentals

electronics in easy-to-un-

]I v
T s

& -~ 4
-

derstand form.

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for

experiments, inte-
grated so as to demon-
strate what you learn in
the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

Also, comprehensive, fully-integrated home study
courses in * Television Servicing » Color Television «
Automation Electronics » Transistors » Communica-
tions Electronics « Computer Programming « Elec-
conic Drafting. Stake out your future in electronics

4 EXPERIMENT

40 SERVICE
PRACTICES

LESSONS

7

Full of practical, time-sav-
ing and money-saving serv-
icmi tips, bound into 20
books.

MULTIMETER

A sensitive predision meas-
uring instrument you build
and use on the job. Big
44" meter with micro-
amp meter movement
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

SIGNAL

AM RecEIVER GENERATOR

Have the satisfaction of
building your own radio

. receiver with this high-

A "must” for aligning and
trouble-shooting receivers.
Build it for your own use.

gualily 6-tube superhetero-
yne set. Big 5" speaker,
fine tone!

170 KC to 50 MC funda-
mental frequencies for all
radio and TV work.

with any one of this wide variety of courses.
Practical work with the very first lesson! Pay-only-
as-you-learn! No long-term contracts to sign! No
monthly installments required. Pay only for one study
group at a time, if and when you order it!

SEND FOR FREE HOME STUDY CATALOG TODAY!
v

RESIDENT SCHOOL COURSES

in Los Angeles and New York City offer 2) RCA INSTITUTES, INC. Home Study School, Dept. RX.43

p g in and
Electronica. Day and Evening classes. Free
Placement Service. Catalogires onrequest.

A Service of Radio Corporation of Americs
350 West Fourth Street, New York 14,N.'Y.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W, 4th St., New York
14, N. Y. ¢ 610 S. Main St., Los An-
geles 14, Calif.

The Most Trusted
Name in Electronics

[ 4

RADIO-TV EXPERIMENTER

A

Without obligation. rush me the FREE 64-page illustrated booklet “Your Career in’
EX A s

your ¢k ic home study program. No sal
will call.
Name.
Add
City. Zone. State.

Veterans: Enter disch date.

CANADIANS—Take advantage of these ssme RCA courses at no additional cost.
No postage, no customs, no defay. Send coupon to: RCA Victor Company, Ltd,
5581 Roysimount Ave., Montreal 9, Quebes, '

www americanradiohistorv com
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FREE -

CATALOG

Citizens Band
Transceivers

and Accessories

Amateur and Citizens
Band Crystals

CATALOG

POUCISION MADE
CAYSTATD AWD BQUIPMERT

Commercial Crystals

Frequency Alignment
Equipment

Pawer Supplies

Your 1963 Buying Guide for Precision Made
Radio Crystals and Electronic Equipment.

Citizens Band Antennas

Transmitters/Modulators

International Crystal Mfg. Co. 3
18 North Lee, Oklahoma City, Okla,
Rush 1963 FREE Catatog.

Name. —
Please Print

Addres:

City Zone State.
FREE BONUS NO. 1

WORTH Tran:hton F R E E
$ . Fectnlu:rs
2 0 Condeﬂsor, s
o Etc B T Ete. '

25¢ for handling

Free Bonus No. 2
Your Cholce of Any
$1 Poly Pak in This Ad

BOTH FREE WITH EVERY $10 OROER

“worev

D 100 Ceramic Condensers sl 10 Volume Controls to 1 s'

tubulnrs populir values meg switch too.

0 100 Half Watters, resis- §] 3b silver micas for high §|
tors, 56 too. stability _circuits

©) 100 Printed Circuit radio $1| O s2s Radlo—n YV Surprise ]
parts & boards. transistors; es, e

O 100 P.’nru Slrprlse worth s' ] S0 Tevmlr\\l Strips, 1 to sl
50 6 lug lypes

0O 60 Carbon !e.htors. sl O 10 RCA Plug-n-Jack sets sl

1, 2W to 2 meg, 5% no
o 50 Mlca Condenlers asst, $)
silvers too

for phono. tuners
40 World's Smallnst Ree sl
sistors, 1/10W

O 50 colls-n-Chokes, rf, $] | O 50 one Wat(ers Riten $l
osc, if. peaking, ete llndley ete.. 5% too.
O 50 Radlo-n- 1'v ®Knobs, $| wo ‘wat kev: Allen §]
asst shapes-colod !'Aoo

Bndloy ete.,
Tubulav Condensers $1 | O 60 Sockets, ‘plugs, recpt, $1
.0002 -1mf 0 1KV gowex audio
O 60 Cemmlc cmaensen $l 40 ' Temp Compensating ]
discs, tubulars to .04m! condensers, hi-Q ceramics
{1 4 Sun Batteries to ll/n’ sl q 10 Tnnultov Elec!roly sl
lite sensitive project c: anst values

30" Switonea, rotary mi- $1 Toggle Switches asst $|

cro, gle, slide, power. typel st}l

10 Franuistor Socnets for $l|C 10 Electrolyhcl to 500mf |
PNP and NPNs to 450V
O 20 Power Resistors 5 to §| | O 300-ft. " Hookup Wire asst $1
50w. 15 valucs color etc.
O 40 Disc Capacitors 27mmf ¢] 30 Pvemslon Resistors, $1
to .05mf, 25V-BKV lv,'a to 1; 14, 2w

SILICON RECTIFIERS, DIODES, TRANSISTORS

15 Silicon Diodes .51 [a ) 2N|35 NPN Trans’tors.$1
20 PNP Transistors $1 C plug in
15 NPN Transistora....$1 l‘”odes 11";11‘;? Ry '.sg.s'?}
S Power Transistors .81 2N10 mng ra

% 4 N33 Tranittors NPN . $1
2, 40W Transistors .81 1 watt Zener Diod®

10 2 Amp Rectifiers. .. .%1 Choose from
O 20 Top Hat Rectifiers...$1 0 15 Germanjum Diodes
15 CK722 Transistors..%1 fike 1N34, 1N48, 1IN6O..%1
10 100MC Transistors. .$1 C 25 Amp Ignition Car
4 2N107 PNP Trans'tors . $1 Transistor TO3 Calc . s1

3 to 30V....%1

INCLUDE POSTAQGE, AVG. WT. PER PAK 1
Send 10¢ for bargain ﬂyer on semlcondnc(or:, pak-, parts.

POLY PAKS

P. 0. Box 942X
So. Lynnfield, Mass.

INTERESTED IN
ELECTRONICS?

&

i Of course you are! And now you can be sure
you get all the special S&M Handbooks specially
| dedicated to your interest—and you'll get them
i automatically! No chance of missing a single
issue. Here's your opportunity to build or add
to your own special interest library—and save
| money, too.

Here's what you'll get during the course of
a year:

S&M ELECTRONICS GROUP

Electrical Handbook Radio-TV Experimenter
(2 issues) (4 issues)
Elementary Electronics  Radio-TV Repairs

Home Appliance Repairs Science Experimenter
Junior Mechanics (2 issues)

| Handbook

Surplus & Salvage Projects

Think of it! 13 big S&M Handbooks. They sell by
mail for $1 each, but you save more than 26%
when you order your special S&M Electronics
| Group subscription. Do it now—use the coupon
| below.

13 Big S&M Handbooks only $9.50

i

I

I

I .
I

I

I

:

|

I

I

I

I

I

I

| B
I

!

S&M HANDBOOKS
ELECTRONICS GROUP
505 PARK AVENUE, NEW YORK 22, N. Y.

YES: Enter my special S&M Electronics Group sub-

|

|

|

|

I scription. | am to get, automatically, 13 big
I S&M Handbooks for only $9.50.

I O Payment Enclosed O Bill Me Later
|

I Name. —

| (Please print)

| Address

|

[ City Zone State___________

L e o e e e e s s e e e e S e S
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¥

COYNE offers

Low CESiEVIsI

pAD!®

The future is YOURS in TELEVISION! Send Coupon or weite to address below
A fabulous field —good pay-fascinating work—a
prosperous future in a good job, or independence in for Free Book
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- 'l;‘:h"dé"f :’a}sy
ing; training designed to meet Coyne standards at truly lowest cost N ymbl{l an,
—you pay for training only —no costly “‘put together kits." Not an o |goho‘r;, 3
old Radio Course with Television “tacked on.” Here is MODERN  s@lesman will call.
TELEVISION TRAINING including Radio, UHF and Color TV, r———————————-
No Radio background or previous experience needed. Personal ] COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division
do actual servicing jobs —make money early in course. Free Life- | Depr. 43.H9, Now Coyne Building
time Emp]oyme"t Service to Graduates. | 1501 W Congress Parky., Chicago 7, lll.

| Send Free Book and details on how I can get

«.-4 il l | Coyne Quality Television Home Training at
li gﬁa | low cost and easy terms.
ELECTRICAL scuoo;
l'il l. : Name ——

CHARTERED AS AN EDUCATIONAL INSTITUTION 8 W. COOKE, )i, President

)/ ]

NOT FOR PROFIT Coyne —tha tnatitution behind thia train- | Address —— ——
. ing. .. the largest, oldest, best equipped . 3
1501 W, Congrss Parkay + Chlcago 7, Dept 4349 im3c. e et T Bt utpss | o St

————-——————————————————————————_\

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

ELECTRICITY [Popaavies

ELECTRONICS

ON REAL in Chicago — Y)are for today's TOP OPPOR-'
Motors—Generators TUNITY FIELD. Train onreal full-size equip-
ment at COYNE where thousands of successful |

~Switchboards— :
Controls—Modern Men have trained for over 60 years —largest,
Appliances— oldest, best equipped school of its kind. Profes- |
Automatic sional and experienced instructors show you
Electronic how, then do practical jobs yourself. No pre-

vious experience or advanced education needed. I
Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay- |
ment Plans, Part-timeemployment help for students.
GET FREE BOOK —*' Your Opportunities in Electronics’ I
which describes all training offered in ELECTRICITY
and TELEVISION-RADIO ELECTRONICS—no
obligation; NO SALESMAN WILL VISIT. l

Coyne Electrical School, 1501 W. Congress Parkway

Control Units

RAD o E Chartered Not For Profit » Chicago 7, Dept. 43-8 —— |
0 ELECTRONCS CIMIITITIERSTEe Sl i
O
. ' COYNE ELECTRICAL SCHOOL e I
TV Receivers— Dept. 43-B  New Coyne Building Oucace
Black and White I 1501 W. Congress Pkwy., Chicago 7, III. I

and Color | %nd BIG FREE book and details of il the |
AM-FM and training you offer.
Auto Radios |
Transistors I Nome. —

Printed Circuits

Test Equipment

Address. — - SR — =

City . _— _ State

RADIO-TV EXPERIMENTER 3
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B.G.DAVIS..................Publisher
JOEL DAVIS..........Assistant Publisher
Garry Winter. . ... .. ......Editor-in-Chief
Joe Daffron........ ....Managing Editor
Al Heighington. . ............. Art Editor
Leroy R. Kietzman. ... .. Production Editor
BYRON @. WEES ., s sis 05 s.anwewws EDITOR
John L. Scherer.......... Associate Editor
Johanna L. Pugni. .. ...... Assistant Editor
Anthony Maccarrone. . ... ... Art Associate
Delores Henkelman. . . Production Assistant
Pat Luetkemeyer. .. .. Production Assistant
<
Cover by Harold R. Stluka ‘a

How to “AlM' a TV Antenna......Page 92

RADIO-TV EXPERIMENTER, Volume 15, No. 2, is published quarterly by SCIENCE AND MECHANICS PUBLISHING CO., a subsidiary of Davis S,

Publications, Inc. Editorial, Business and Subscription Offices: 505 Park Ave., New York 22, N.Y.; one-year subscription Ifour issuest. $3.00 / \

domestlc, $4.00 foreign. Advertising Offices: New York: 505 Park Ave., Pl 2-6200; Chicago: 520 N. Michigan Ave., 527.0330; Los Angeles: \

6363 Wilshlre Blvd., 653-5037. Application for second-class postage rates is pending ot New York, N.Y. and ot additional mailing offices. H’\
Copyright 1963 by Science ond Mechanics Publishing Co. g

N4y
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urst SAMS BOOKS o

EVERYONE IN ELECTRONICS

y=USE THIS HANDY ORDER FORM =

[C] CB Radio Antenna Guidehook. If you're planning to buy
CB equipment or want to improve your present
gear, here's the book you need on how to select and
use the best antenna. Order CAH-1, only ..$2.50

[} Troubleshooting With the YOM-YTYM. Shows you
exactly how to use these instruments for trouble-
shooting TV circuits. Details all measurement and
analysis procedures. Order TWV-1, only $2.50

[T} TV Otlagnosis and Repai. Practical servicing proced-
ures and cures for typical TV circuit troubles,
adapted from articles in PF REPORTER. Helps
solve the most troublesome TV problems quickly.
Order TDR-1, only .$1.50

[7] Fundamentals of Modern Semnconductors Detailed ex-

planation of solid-state physics, with a minimum of

mathematics. Fully covers diode and transistor
fundamentals, including the latest developments.

Order FSK-1, only $2.95

Modern Communications Course Vol. 1. Radio Frequency

Systems—gives you a complete understanding of

transmitters, including design, operating principles

and practices. Order MCN-1, only $4.95

[] Fundamentals of Magnetic Amplifiers. The practical book
for everyone working with saturable-core devices,
such as those used in missiles, computers, industrial
equipment, lab instruments. FMA-1,only. ... .$2.95

[[] Servicing Transistorized 2-Way Radio. Complete servic-
ing techniques for transistorized 2-way designs used
by the major manufacturers. Full troubleshooting

]

and maintenance details. Order TRT-1, only. ..$2.95
0 TV Servicing Guide, SGS-1. ... ..$2.00
O How to Read Schematic Diagrams. .. 1.50
O ABC's of Ultrasonies. ULT-1................. . 195
O ABC's of Magnetism. AOM-1, ... } s 1095
O ABC's of Citizens Band Radio. ACR-1 . 1.9
[0 ABC's of Radlonavigation. ARN-1 1.95
[ 101 Ways to Use Your VOM & VTVM. TEM-J, 2.50
O Troubteshooting With the Oscilloscope. TOS-1 2.50
O Electronic Servicing for the Beginner. BSJ-1. 2.50
O Electronics Math Simplified. MAT-1 4.95
aT istor Substitution Handbook. SSH-3. ... . 1.50

= FREEI Ask for the Sams Booklist, describing
= * over 200 important books.

| E 1 Index to Photofact, world's finest cir-
FR E « cuit data on 53,000 TV & radio models.

]
HOWARD W. SAMS & CO., INC.

Order from any Electronic Parts Distributor. or
mail to Howard W. Sams & Co., Inc., Dept. D-143
4300 W_ 62nd St., Indianapolis 6, Ind.

Send books checked above. $.
O Send FREE Booklist. [0 Send Photofact Index

enclosed.

Name. e — ==

Address._

City_ _Zone___State__

h wmm  |N CANADA: A, C. Simmonds & Sons, Ltd:, Toronto 7 e

o

-m-_——-—n-——uu—mw—mwnm—-————_——mw——auh————

| N— —

Why Photographers Depend On
S&M Job-Tested Photo Kits

roLA Every photographer, whether his
L
£ >+  photos are for sale or show, knows
31 2 high quality depends on the ac-
by & curacy of his equipment. Here are
St two precision instruments that have

met with the high standards set down
by professional photographers.

Kit A-1 Supersensitive Light Meter

Uses the newest cadmium
sulfide light cell to meosure
light levels from 0 to 10,000
foot lomberts at ASA speeds
aof 3 to 25,000. Used with
movie or still comero, mi-
croscope, telescope, and os
a densitometer. Computer
gives F stops .7 to 90 and
lists exposure time from
1/15,000 sec. to

8 hrs... $|9-95
Kit A-3 Darkroom Meter (Improved)

This darkroom version 'has

the same sensitivity as the
A-1 Meter but has the added
improvements of a much

(4%")

meter, a paper speed con-

larger illuminated
trol knob for use with en-
largers, and now has a new
battery test switch. With

' this switch you can always check the mercury battery

and know when to change it so you can always be

assured of consistent readings. This meter is ideal for

d

curacy means sovlngs ........ von

o e e e e e o — —

arkroom and studio applications where oc-

..$36.95

SCIENCE AND MECHANICS, KIT DIVISION I
505 Pork Avenue, New York 22, N. Y. :
Please send the sunerscnsluve Dholo kits that have completo |
Plans for the and fuily tested S&M
photo aids checkcd belou I undcnund that if I am not com- |
pletely satistied I may return the kits within 10 days for &
compicte refund. |
A-1 Light Meter....... [ $19.95 Kit (] $24.95 Assembled :
A-3 Darkroom Meter {Improved) |
[ $36.95 Kit [(J $41.95 Assembled ]
NAM I
E. ~  Please print I
ADDRESS._ - —— :
cITY ZONE STATE. |
Check .or money or- Enciosed  $3.00 depoﬁlt. ship I

D der enc'l’osed, ship

; I| %ntl)unce C.0.D., pius postage and
post pa

D. charges.

|
1
| #
| E
|
l
|
|
|
|
| ¢
[
I
|
| ?
|
|
|
]
|
L
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FOR 00

GIANT%Z%?

RADI 5 ages

0 The Largest Catalog
in Our 42-Year History

It's New — It's Big — It's Better Than Ever
It's From the “World's Hi-Fi & Electronics Shopping Center”
The exciting, all-new 1963 Lafayette Catalog ... Citizens Band, Tape Recorders, Stereo Hi-Fi,
features thousands of items for the audiophile, Ham and Amateur Equipment, and much more.
experimenter, technician, hobbyist, serviceman  Ng Money Down on Lafayette’s Budget Plan

ONLY LAFAYETTE OFFERS THESE OUTSTANDING EXTRAS:
v SATISFACTION GUARANTEED OR MONEY REFUNDED ¥ LOWEST PRICES VEXCLUSIVE
LAFAYETTE KITS v LARGEST STOCK SELECTION V' BUY THE EASY-WAY WITH EASY-PAY ...

LAFAYETTE 24-WATT | LAFAYETTE HE20C | T  (apavETTe | DELUXE LAFAYETTE | LAFAYETTE 4-TRACK

STEREQ AMPLIFIER C.B. TRANSCEIVER 10-TRANSISTOR C.B., 4-BAND SW STERED TAPE DECK

“WALKIE-TALKIE” | BROADCAST RECEIVER v IR
gl AG

-

£ %oy
.,

% | 50| pa——

HE-20C 2for6280 | '@ '

Ioglso HEZ¥ i 49 '95 99-50 less case

LA-224WX 49.95

@ 12-Watts per chan-
nel

o Officlally Approved | ® 50% More Power- | o Covers 4-Baids @ Buil>-in Transistor-
o Frequency Response For Use in Canada ful—Extra RF Stage 550KC-30MC jzed Stereo Rec-
20-25,000 cps ® 8 Crystal Control- | @ Recelves and | g Efectrical Band ord/Play Preamps
® Complete Stereo led Recelve and Transmits up to 2 Spread ® Recerds Sound-on-
Controls Transmit Positions Miles ® Built-in 'S Meter Sourd
MAIL ORDER AND SALES CENTYER GED GIDR GIN GND SR GID IR GID MR GER MR GED G MR OGR WS, e
111 Jericho Tu-npike, Syosset, L. 1., N. Y. ‘-LAFAYETTE RADIO ELECTRONICS, Dept.EXD-3 X H
= l P.0. Box 10, Syosset, L. I., N. Y. [] Send me the I
o =K ______enclosed for Stock No. :;egee 13:{‘;,1%5; 1
i 1L — , shipping charges collect. Catalog o)
OTHER LOCATIONS | i
tamaizs, N. Y. Newark, N. J. ] Name e
dew Yark, N. Y. Plainfield, N. J.
8ronx, N. Y. Paramus, N. J. l Address.______ |
s:arsd-zle, N. Y. Boston, Mass.
Ratick, Mass. City _ _ Zone State._ J
S N R S R G R B N N G R ER T = O Y T e
RADIO-TV EXPERIMENTER 7
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BIG MONEY

IN THE /] CORNERS OF
s df THE WORLD!

in TELEVISION, RADIO |
ELECTRONICS, RADAR, SONAR|

ONLY CHRISTY OFFERS
COMPLETE TRAINING!

Investigate the Christy Complete |
Course. Why be satisfied with less? [
CTS Shop Method. Home Training
makes learning easy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your
own Electronics Repair business or ta
gain high pay as a TV, Radio, Elec-
tronics, etc., Technician.

19 TRAINING KITS INCLUDED
You receive a Muiti-Tester, Osclllator.
Signal Tracer, Oscllloscope. Signal Gen-
erator, Electronic Timer, Regenerative
Radio. 27" TV set (optional) and other
valuable u-qun;: equipment. FREE BOOK
and TWO FREE ‘:ssons yours for theo
asking! No obligation.

CHRISTY TRADES SCHOOL

Pept. 'I’TII 3214 W, Lawrerce
lcago 28, i)

| 3214 w. Lawrene Ave., Chicage 25, 11l |

Please send_me the 3 FREE BOOKS and Special Form for '
PAYING LATER (rom EARNINGS MADE WHILE LEARNING

RAD-TEL'S QUALITY

WBRAND NEW TUBES
76 15% OFF / cUaranTee

1 DAY SERVICE 8 OVER S00 TYPES IN STOCK

Qiy. Type  Price  Gfy. Type  Price Gty Typs  Price Oty TyPe  Price

13

wlalo232%8

2c2e4oiERsee

‘]
a2
3
38
1
2
.3
‘82
2
70
s¢
a2
.3
T8 o3
38 32
.
84
Kt
0%
01
.04
0
e
81
s
72
‘0
kK

ADDRESS..
L L —

@ee . stwo fon . SEND FOR NEW
TROUBLE $HOOTING CUIOE TURE £ PANTS Catatos

RAD-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

TERMS: 25% deposit mast accembany 2l erders. Batasce COD. Orders wader §5: 340 §1
handiing charge phus postage. Drsers ovet $5: plus postage. Appran. § twbes per | B Swbpect
to prior sale. Mo COO'S putssbe contimental USA

—STATE _

|
|
|
|
|
|
| I each in U.S.A., $2.25 in Canada and all
|
i
|
|
|
|
|

A MUST TOOL FOR

EVERY HOME CRAFTSMAN

JOB TESTED

This specially designed S&M Transfer Tool is a “‘must”
for every home craftsman. Now, you can trace your fuil-

| size Craft Prints directly onto the wood—faster, easier,

and more accurately, too.

The toothed wheel perforates the Craft Print and out-
lines your cutting edge in a series of pin-point marks.
The S&M Transfer Tool is easily guided along any
line—straight or curved.

No craftsman can afford to be without a Transfer
Tool. You shouldn’t be without it another day. Order
your S&M Transfer Tool now—use the coupon below.
Only $2 each, postpaid.

Full-size
paper pattern

Pin-point marks
from pattern
transferred to wood

P

SCIENCE and MECHANICS

Product Division
505 Park Avenue / New York 22, N. Y.

. Please
S&M Transfer Tools. ($2.00

Enclosed is my payment of $
send me

other countries.)

Name

(please print)
Address—

—Zone————State

www americanradiohistorv com
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//;’} makes the big difference |
Z in kit performance:

Ultimate performance of the

& kits you build depends on the
excellence of their original
d design. Design excellence de-
N pends on experience and cre-
ativity. In over 30 years of
amateur equipment engineer-
ing, the Hallicrafters labora-
tories have piled up more ex-
perience and more important
engineering “firsts'’ than any
other manufacturer by a
country mile. It makes sense
to team up your skill with the
communications know-how of
the leader.
HT-40K TRANSMITTER KIT, $89.95 SX-140K RECEIVER KIT, $114.95
o FEATURES: Excellent CW performance as well as e FEATURES: Complete coverage of all amateur
AM. Full band switching, 80 through 6 meters. bands 80 through 6 meters, with extremely high
Easy tune-up and crisp, professional styling. Unit sensitivity and sharp selectivity. Unit has RF
is fully metered, TVI filtered. stage; S-meter; antenna trimmer; and XTAL cali-
o SPECIFICATIONS: Maximum DC power input: 75 i h e
watts. Power output in excess of 35 watts CW, o CONTROLS: Tuning; Antenna Trimmer; Cal. Reset;
30 watts peak AM phone. (Slightly less on 6 me- Function (AC off, standby, AM, CW-SSB), Band Se-
ters.) Frequency bands: 80, 40, 20, 15, 10 and lector; Cal. on/off; RF Gain; Auto. Noise Limiter
6 meters. on/off; Selectivity/BF0; Audio Gain; Phone Jack:
. S-meter Adj.
o FRONT PANEL: Function (AC off, tune, standby,
AM, CW); Bang Selector (80, 40, 20, 15, 10, 6); J All three units are available fully wired
Drive Control; Plate Tuning, Plate Loading, Crystal- ? . and tested. SX-140, $139.95, HT-4Q,
VFO; Grid Current; Meter; AC Indicator Light; RF ® e $109.95, S-119, $49.95.
Oulput. - P
o REAR CHASSIS: Microphone gain; antenna co-ax 4 co,,,p/gfeS'pec/ﬁcefm“
connector; remote control terminals; AC power geﬁ i/
cord. - A B D B S G B O e 6 .
Hallicrafters, Dept. 6-D
5th & Kostner Aves., Chicago 24, llinois
“ S-119K Gentlemen: Please send immediately latest
p technical information on kits indicated:
General Coverage Receiver
4 Kit, $39.95 [0 HT-40K [0 SX-140K [] S-119K

Three-dand, superheterodyne receiver for AM
plus short wave coverage from 2.0-16.5 Mc. Name_ j— - E—
Planetary drive tuning; transformer-operated.
Built-in speaker, headset provision. 3 tubes. Address__ i ———
the new ideas

in cemmunications

are born at ﬁa//ina féfS

City. — State.

RADIO-TV EXPERIMENTER 9
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wowror MCGEE’S
s e CATALOG

1001 BARGAINS IN

SPEAKERS—PARTS—TUBES
HIGH FIDELITY COMPONENTS
RECORD CHANGERS—TAPE
RECORDERS—KITS—EVERYTHING IN
ELECTRONICS

| McGEE RADIO CO.
| 1905 McGee St.
| Kansas City 8, Missouri

|

| OJ SEND 1963 McGEE CATALOG

I

| NAME -

|
| ADDRESS

ZONE

STATE

bt

Drilling Speeds

Here is a real surplus scoop that we're anxious to share with you
The components of this kit if purchased individually cost over $50.00
Yet because of a surplus windfall we’re able to send it complete 10
you postpaid for only $16.95. Once more this tachometer is guaran-
eed to outperfiorm any $50 tachometer available today or your money

will be rejunded.

10

Lathe C'vi;g Speeds

12 WATT
TRANSISTOR AMPLIFIER

$Q95
Plus
Postage

A beoutifully engineered 12 wott Transistor Amplifier for
music systems, public address, paging, ond many other
uses. Complete with husky A.C. power supply. Uses two
power tra sistors with thermister bias protection. Input
impedonce—16 ohms, ouput impedance—~200 ohms. Line to
feed any desired number of speakers ot remote points if
desired. Two volts across 16 ohm input drives to full 12
watt output. Room for additional stages if desired to
increase gain  These amplifiers built to run continuous
duty. Chassis 9Va”l x 234"W x 4%"” high. New, original
manvufacturer packing. Shipping weight, 12 Ibs.

TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator

which plays thru any broadcast band. “'_‘,.‘

Radio will operate mike or phono pickup. o 5

Originally designed to add Stereo to regu- =
1w

lar monavral system and pried at $16.75

each. SPECIAL CLOSE-OUT 2 3 111E
PRICE ONLY each .

FREE CATALOG

WRITE FOR YOUR COPY OF BIG ELECTRONIC
PARTS BARGAINS. MAILED ANYWHERE IN US.A.

CAPITOL COMMODITIES CO. INC.

4757 N. Ravenswood Ave., Chicago 40, Illinois
PHONES: LO 1-3355

MEASURES 0-15,000
RPM IN 3 RANGES

Use it to measure speeds on:
® TAPE RECORDERS ® LATHES @ CUTTING
TOOLS ® KART ENGINES ® MODEL PLANE
ENGINES ® HIGH SPEED DRILLS ® APPLI-
ANCE MOTORS @ PULLEY BELTS ® AUTO
ENGINES ® MANY OTHER USES

Complete kit and instructions
make it easy to assemble en-
tire kit in less than two hours
using only hand taols.
SCIENCE and MECHANICS, Kit Division
505 Park Avenue, New York 22, N. Y.
Add 10% tor Caunadian and Foreign orders,
Enclosed is $16.95. Please send me your complete kit and
plans for assembiing the S&M all purpose tachometer. |
understand that if | am not completely satisflied, | may
return the kit within 10 days for a complete refund.

| {PLEASE PRINT)
: ADDRESS .« v eveneneneneansnanernneeaneneaenen

|
[
|
|
|
|
NAME ... cicselricsdssmaints o otegs ot TaTera 278 2kl 1]
|
|
|
d

e s e . . —— — — ————— — —— —— —
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master
higher
mathematics
at home

BROGRAMNMED
LEARNING

exclusive with Britannica \’@/ Schools

BASIC MATHEMATICS « WHOLE NUMBERS AND NUMERALS ¢« ALGEBRA | « ALGEBRA il « PLANE
GEOMETRY » SOLID GEOMETRY « THE LANGUAGE OF ALGEBRA ¢« TRIGONOMETRY o ANALYTIC

TRIGONOMETRY ¢ INTRODUCTORY CALCULUS |

& 1l e MANAGEMENT DECISION MAKING ¢ VERBAL

PROBLEMS « INTRODUCTION TO SETS, INEQUALITIES AND FUNCTIONS « DESCRIPTIVE STATISTICS

These 14 courses—developed by a group of
skilled, carefully trained specialists in the
fields of home study and mathematics—
are offered by Britannica Schools in Pro-
grammed Learning format together with in-
dividualized, home-study guidance.

Whatis Programmed Learning? Considered
by many educators as the finest way to teach
mathematics that has been discovered,
Programmed Learning is the technique
used in teaching machines. Programmed
Learning course material is presented in
small, sequential segments, or ‘‘frames,”
each containing 1) a single piece of infor-
mation closely related to the information
preceding it; 2) a question to test your
understanding of the information; and 3) a
masked, correct answer. When you are
reedy to check your response to a frame,

RTV 2

For full,

FREE details on any

" Britannica Schools
course in mathematics,

fill out and send us
the coupon today.
no obligation,

Britannica & Schools

14 East Jackson Boulevard
Chicago 4, lllinois

Piease send me full details on the course(s) | have checked.
I understand there Is no obligation, and no satesman witl call.
0O Basic Mathematics
O Algebra |

0O Solid Geometry
0O Analytic Trigonometry [
O Trigonometry

O Verbal Problems
and Functions

you simply move the mask. Thus, you pro-
ceed systematically through the course,
frame by frame, at the pace best suited
to yourself.

What is Britannica Schools? A division of
world-famous Encyclopaedia Britannica
family, Britannica Schools is the first new
approach to learning at home in 50 years,
because it is the first, and, to date, the only
home study institution that offers courses
utilizing Programmed Learning techniques.
As a Britannica Schools enroilee, you also
have your own, individual instructor who—
through phased examinations and corre-
spondence—reviews your progress, checks
your grasp and retention of sections of the
course material, and insures your complete
mastery of the subject.

NO OBLIGATION. ..

ACT TODAY

0O whote Numbers and Numerals
0O Algebra ll O Plane Geometry
[0 The Language of Algebra
tntroductory Calculus | & (I
0O Management Decision Making
O tntroduction to Sets, Inequalities

O Descriptive Statistics

L s o ——— S ——————— ——

NO SALESMAN Name__ S __Age_
WILL CALL. Occupation. _ —
Address___ —
City_ e — __Zone. State.
RADIO-TV EXPERIMENTER 11
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From Scolt...

F H[[ STERED

i KIT CATALOG

save money. . . build the best!

Now world-famous Scott stereo components
come in easy-to-build kit form. You ¢an build
an FM Multiplex tuner, your choice of an 80
watt or 48 watt stereo amplifier, a preamp,
power amplifier, and a speaker. Write jor
complete details.

H. H. Scott, Inc. 111 Powdermill Road, Maynard, Mass.

Rush me your new Kit Guide and your Free 20 page
“Guide to FM Stereo.

Name
Address
City __State

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto

FRE

12

"l GIANT NEW 1963

CATALOG

W1 Pect TR ., PSS Bimmey LEES

asasu (ataice
-

RADIO-TV
mcmomcs

e, 101344 miOW e ‘/PW ‘A

o ” 8
0! £CTED
sEL r$

TRANSISTOR

IGNITION

now available as a

2 oiooe - KIT

Why pay more for less?

YOU ean have ALL the FUTURISTIC ADVANTAGES of TRAN-
SISTOR ELECTRONIC IGNITION NOW at LOWEST COST hy
aszembling this TESTED KIT yourself. COMPLETE set of
parts to build WARD circuit in February Science and Me-
chanies. Includes 2 POWER TRANSISTORS, 2 1-watt
Zi-NER DIODES, FINNED aluminum HEAT SINK. ligh-ratio
COIL. TRANSFIRE DECAL, ballast, leads, and all hardware.
EVERYTHING needed for a PROFESSIONAL JOB! Makes a
$70 Conversion at HALF the cost.

TKX-2 with 250:1 coil. 30kv output. ..$34.95
TSKX.2 with 400:1 coil. 40kv output. . - $39.95
TKX-31 1 transistor with 400:1 coll 30kv .$29.95

Above kits wired and plastic potted—add $15.
Negative-ground only. Point insulation kit for positive-
ground—3$2.50 pp.
TX250 heavy duty Coil 250:1 (3 lbs.) 3
T400 High-efficiency Coil 400:1 (3 lbs.) .

Ready-to-install Conversions

You can also get TOP MILEAGE, HIGHEST PERFORMANCE,
LONG POINT AND PLUG LIFE, IMPROVED STARTING with
one of our wired TRANSFIRE systems. These include HER-
METICALLY SEALED AMPLIFIER, 400:1 COIL, and BAL-
LAST.

$9.95
.$14.95

Model T 6 or 12 v, Negative-ground 30kv. . . $39.95
Model T2 Two-transistor model .$44.95
Model TS Special 40kv Negative-ground. .$59.95
Model T82 Two-Transistor Model TS. . $49.95
Model TP 30kv §6 or 12 v, Pasitive- zround $54.95
Model TPS 40kv { DIRECT INSTALLATION. $69.95

Marine and other models availuble too. Custom Designs.
Full line of parts at LOWEST PRICES. Free lists. Dealer
Opportunities.

Specify car, voltage, and grounding \\hen orderlnx Cash
orders over $30 prepaid. $5 deposit COD

PALMER ELECTRONICS LABORATORIES. INC.
CARLISLE, MASS.  Dept. RT-34 AL 6-2626

TV REPAIR BOOKLET—FREE

“Professional TV-Radio Bervleing for kveryone™ Heveals tricks
of the trade. Shows how anyone can quickly dlaknose any trouble
professionally, easily, sccurately. No hit or miss, no guess
work. Nent I'REE of charge with order for any service manual or
any tube order totaling $5.00 or more. or with our surprise packe
age of Gov't Surplus Electronic Purts,
SERVICE MANUAL FOR ANY SET now availahle. Manu-
als contain photographs, parts lists, dismantling and serv-
ice procedures, schematic diagrams, and much more. A
MUSNT for -uccessful servicing.
guaranteed values over

Surprise Package of Electronic Parts §275intees “21v6s over

ANY TV SERVICE MANUAL-—only $2.00 ppd.

RADIO. Hi-F1, ete. —only $1.00 ppd.

TUBES—50% to 80% oft list—send for price list.
Nend now. You will recelve also builetin deseribing fabulous
buys on kov't surplus elecironie merchandise. Send make set and
wode! No. with remitiance

CENTURY ELECTRONICS, Dept. RT-2

P. 0. Box 327 Hicksville. L. I., N. Y.

Transistor
Radio with
Battery

$1.96 F'4

! New Drop Ship Plan offers you
first day profits! Deal direct
with overseas sources at prices
, shown. Dazzling bargains with
'Detringés no investment. Fullor eparetime.
Piste1 $5.74 Write for FREE BOOK todav to...

MELLINGER, 1554 S.Sepulveda, Dept. K1134.LosAngeles 25

www . americanradiohistorv.com
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Pick the course for your

LG R BIITELGORE M

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

If you want a lIst Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

X5 SRS MR S MR SRR 0 T g AL

career...

— -

W T4 L

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
‘compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you ali about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
g‘loyer understands its significance. In your possession, an
C Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who's
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
uickest, most economical way to Erepare for the FCC
icense examination. And that’s why we can make this

exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute

of Electronics .

1776 E. 17th Street, Dept. EX-2
Cleveland 14, Chio

e

(HotavN
e

"Oney w1V®

Aceredited Member

RADIO-TV EXPERIMENTER

coupon below and mail it to us today. We’ll send you . . .
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. EX-2
Cleveland 14, Ohio

Please send FREE Career loforma-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST—

|

How to Succeed
in Electronics
G

[ Firat Class FCC License
[0 Electronic Communications

D Electronics Technology
[J 1ndustrial Electronica

[ Broadcast Engineering 0O L
other
Your present occupation. - — R
Name_ = E Age.
(please print)
Address___ — e
City. _Zone___State_____ EX-2

F—————————— e —
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56044 A" HO“RlBUSINESS

STEP INTO THIS BOOMING
U $19 BILLION A YEAR INDUSTRY

Hundreds of accidents and
losses will happen this
year in )your community.
We’ll show you how to
investigate and adjust
these losses for insir-
ance companies, rail-

roads, government
offices. You buy NO tools
or equipment. You do NO
selling. You need NO prior
experience or higher education. And you
can operate out of your own home. Right
now independent Accident Investigators average $6.44 an
hour. We'll train you quickly to do the same. Start part-
time if now employed. Fill the need for an Accident Investi-
gation specialist in your area. Colorful booklet explains
everything. Absolutely no obligation on your part. No sales-
man will call. Write TODAY for FREE Booklet.

UNIVERSAL SCHOOLS, SMH-3 6801 Hillcrest, Dallas 5, Texas

FANTASTIC SALE

New, tested and guaranteed chassls complete with tubes. transistors
and cnnuls only $6 each ppd Tnke your plek. #1—5W 27me CI3
transmitter, #2—5W 50me. “‘ham’ transmitter. #3—100mw 27me
transistorized €B transmltter. 4 27me crystal controtled converter
for broadcast band radlos. #5--50me erystal cuntrolled converter for
broadeast band radios. #6-—TNS type noise limiter and suueleh.
27me signal! hooster amplifier,
Quantity Is very limited—order today.
VANGUARD ELECTRONIC LABS, Dept. R-
190-48 99th Ave. Hollis 23, New York

FREE Catalog

# OF THE WORLD'S FINEST
‘ ELECTRONIC GOV'T
_SURPLUS BARGAINS

- DC SUPPLIES

Operate from 115 volts 60 cycle: are
complete with Transformer, Rectifler,
Capacitor, Switeh, Line Cord, [llot
Light, Line Fuse, etc. Indicated ratings
are for load condltlom.

Dual output 12/14 or 24/2
DCF (Suma Slze: 7x

% Wt.: 17 Ihs
l‘S 1" 24V'DC6A KIT

’ $20.00—W ired

Complete . $24.95

Output 12/14 VDC @ 6 A. Size: 5% x 944 x 5"

Wt 15 ibs.; 8TK 5 PS-12VDC6A. KIT of

l'dl’li Sld 00—W nred Corulllele S!ﬂ.95

Output 24/28 VDC @ 4 8ize P2 ) E

\\t 12 1bs.; STK ‘PS 24\DC4'\ KIT 01

s $13.00-—Wired Com lete . |

Dutnut 12/14 VvDC @l\ 3 rze 5% x 9‘/& x 5”; Wt.: 12 Ibs.;
STh & P8-12VvDC4A FT of 1'arts

$10.00—Wired Complete $14.95 MAIL COUPON

Address Oept. 20—Prices F.0.B., Lima,
Ohlo—25% Deposit on AN C.0.0. Orders. FOR CATALOG!

FAIR RADIO SALES
2133 ELIDA RD. - Box 1105 - LIMA, OHIO

= FAIR RADIO SALES

1 Dept. 21—P. O. Box 1105—Limo, Ohio—U.S5.A. :
] NAME wynrassiwass s md)aws sysills 5 <o s (]
B ADDRESS: ...ooitiiiiintiiiiiiiiaisiennananas 0
BINCITYS, 2 susrmns o v e (STATES s answexeal 1

(BN R N N N N N N N N N N N N N N N

14

AGE DOES NOT DIM
THE QUALITY OF

ELLERY
QUEEN'S

Mystety Magazine

THE WORLD'S LEADING
MYSTERY MAGAZINE

BUT ISSUES NO LONGER
CURRENT CAN BE
DELIVERED TO YOU
AT A DISCOUNT.

And not so very old, either. 1958 to 1962. At
ten for a dollar they become an exciting
mystery and suspense grab bag at grab bag
prices. That divides down into 132 pages of
the best writers in the field for a dime. So
whoever said, caveat emptor certainly wasn't
referring to this offer.

May we hear from you? A dollar along
with the coupon below and we'll reply with
ten (10) assorted back issues of ELLERY
QUEEN’'S MYSTERY MAGAZINE in newsstand
condition.

Until the supply is exhausted, of course.
And that might happen any day,

So hurry—

ELLERY QUEEN’S HOUSEKEEPER
505 PARK AVENUE, NEW YORK 22, N..Y.

Yes ... here's my $1.00. Send me the ten assorted

back copies of ELLERY QUEEN'S MYSTERY

MAGAZINE.
Name
{Please Print)
Address
City Zone State

wWWWwW americanradiohistorv.com
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your moyve!
i e
g ,ﬁ%

O
The move into

electronics is your decision. GRANTHAM

e 5 e

SCHOOL OF ELECTRONICS makes your move easier...

...easier by teaching you electronics in a logical,
step-by-step manner, while preparing you to qualify
for your First Class Commercial FCC License. This
license is a "diploma" issued by the U. S. Govern-
ment to certify qualified electronics technicians, and
is awarded only to those who pass certain technical
FCC examinations. We teach you electronics and
prepare you to pass these FCC examinations.
Grantham training is Specialized Training, en-
dorsed and recommended by many electronics firms
throughout the nation, and accredited by the Na-
ticnal Home Study Council. We teach you the how
ard why of basic electronics, with the necessary
math taught as an integral part of the lessons. The

GRANTHAM

SCHOOL OF ELECTRONICS

Accredited Member of the National Home Study Council Nome. — —Age ——e
Address
1305 M. western Ava. 408 Marion Strest 312) Giltham Road 821-19th Street, N.W. City - = _ State _ I

Ros Angeles 27, Calif.
{Fhone: HO 7-7727)

Seattle 4, wash,
{Phaone: MA 2-7227)

Kansas City 9, Mo.
(Phone: JE 1-6320)

RADIO-TV EXPERIMENTER

washington 6, D.C.
(Phone: ST 3-3614)

course is thorough, easy to understand, and lays &
solid foundation for all types of electronics work—
communications electronics, military electronics, com-
puter electronics, automation electronics, broadcast-
ing electronics, and many more.

The time required to prepare for your first class
FCC license, an important step foward your goal,
is cut to a minimum through quality instruction —
either by home study or in resident classes. You
learn more electronics in less ime because the
Grantham Method is engineered with the student
in mind. Complete details concerning Grantham
training are available free for the asking. Now, it's
up to you —it's your movel

{Mail in envelope or paste on pastol cord) E-3D

To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE
1505 N, Westem Ave., Hollywaed 27, Calif.

Gentlemen:

Please send me your free booklet lelling how [ can get my cam-
merciol F.C.C. license quickly. | understand there is no abligation
ond no solesman will coll.

b o

1 om interested in: [} Home Study, [J Resident Classes

15
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ELECTRONIC KITS |
' ideas?

O STEREO & MONOC HI-FI 3 TEST INSTRUMENTS
O HAM GEAR O3 CITIZENS TRANSCEIVERS
O WALKIE-TALKIES 3 TRANSISTOR RADIO

o All easy-to-build — with complete,
step-by-step, beginner-tested
pictorial instructions

e All tremendousty economical —
cost 50% less than comparable
wired units

o All professional quality —
uncompromisingly engineered

you'll find you are in for tempting big re-
ports on all the worthwhile new mobile homes
and travel trailers—colorful “camera tours”
through America’s most exciting parks—ex-
pert articles for your more enjoyable and
profitable mobile home living. For new sub-
scribers, mail the coupon below.

~_>THE NEXT 10 ISSUES $2.69

eSS SR N S SN SN GHID G G SN GEEE GANS GV GENN G SSE

'HEZ.@ MOBILE HOME JOURNAL

¢ 505 PARK AVENUE NEW YORK 22, N.Y.

CATALOG
] the money-saving rate of only $2.69 for

" YES
the next 10 Issues.

O Payment enclosed

Send for

FREE

— e = Mail cOUPON t0daY e — wwe = = Enter my Introductory subscription at

EICO Electronic Instrument Co., Inc.
3300 Northern Blvd., L.1.C. 1, N.Y.

Please send FREE catalog and
name of neighborhood dealer.

{3 Blll me later

Name

(please print)

Address

Address

City State

' City

Sth Outside USA and Canada, 2dd $1

Zone

H632

25¢

|
I
|
|
| Name
I
:
]

CATALOG

N Ew FEATURES:

This heavily illustrated catalog contains 238 plans for money-saving projects that
are sure to appeal to every interest. It gives a full description of plans for bullding
a wide variety of boats, electronic and electrical equipment, powered vehicles such
as go-karts, model making, trallers, toys and games, and home furnishings. There
is even a special section for Science Fair projects. Boat builders will be interested
in what full-size patterns are now avallable on certain very popular boats. Send
now for this new comprehensive catalog.

238 Do-It-Yourself
Money-Saving Plans

i CIENCE AND MECHANICS, CRAFT PRINT DIVISION |

| 505 Park Avenue, New York 22, New York |
| Exsocsd g1 g uhieh T untertang il b refunded with gy st order Pless send o |

NAME ot 4% e NSV iar s PIETH: - - ETToS :
I ADDRESS I
I CITY. '

EXPERIMENTERS o AMATEURS o HOBBYISTS Save real money on radio parts. Write today

for big free catalog of government surplus electronic materials, many items priced at 90% below list. All are

new unless otherwise indicated. Here's a sample:
SDUND SYSTEM BASIC COMPONENTS KIT

Planniag to put in o music system for wide coveroge? Here ore the
major components needed to spread around oa honest 35 wotts:
push It o little and you'll get sixty. Power amplifier is o 60 cycie
drive vnit made for the Air Force by Trocerlob; It is o component
of Rodiac Wrop Around Counter Type A-1. Remove the hequency
determining copacitar from the grid circult of the 807s and you
have an FB omplifier with very nice tesponse charocteristics.
Schematic is furnlshed ond omplifier is constructed of the finest
qQuality heovghovt. Power transi choke, g
and output tansformer are Grade 1, Closs A hermetically seoled

JOE PAIMER

ELECTRONICS

P.O. BOX

SEND FOR CATALOG TODAY

SACRAMENTO, CALIFORNIA

units mode by UTC. A6SNT drives the push-pull 807s. Rectifiers
are SREWGYs ond screen voltoge [s regulored by o pair of OD3s.
Remove the series resistar in the Input ond march 3 valis ro drive
this equipmeat to rated output. Perhaps you'll wont to 0dd o stoge
of omplificotion ohead of the 6SN7 with controls on the power om-
plifier; there’s pleaty of room availoble on the chossis. Output
motches standord 500 ahm line. Also furaished are six matching
tronsformers suitable for matching line 1o voice coils ronging from
2 10 16 ohms; complate instructions furnished with each 10 watt
plus wansformer. S1a 500 ohm T-pod atrenuotars ore also furaished
for the package price. You supply the wire, spsckers ond preamp
and you're in business. These ore new; some show o few external
obrasions trom long srorage. Complete with all tubes in neot shock-
movnted case measuring 12 by 16’ by 10’ high excluzive of
mounting. "'Chimney™ Iype convaction eooling is incorporated in
this equipment, Shipping weight 100 pounds. {L-26)

$49.50

FOB SACRAMENTO

6188 CCC
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Reg. U.S.
Pat. Off.

BUILD 10-20 RADIO

CIRCUITS AT HOME $1

with the Deluxe
PROGRESSIVE RADIO “EDU- KIT®

A Prachcal Home Radio Course

' Now Includes % No Knowledge of Radlo Necessary
% RECEIVERS % No Additional Parts or Tools Needed
TRANSMITTERS
i e Ve GENERATOR s EXCELLENTBACKGROUND FORTY o
w AMPL".-'E:ACER * Training Eleuwni(s_Te(hni(iuns Since 19:{1

L3 #* CODE OSCILLATOR Y Sold In 79 Countries . FREE EXTRAS |

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

The *'Edu-K offers You an outstanding PRACTICAL HOME RADIO COURSE at a

rock-bottom prlce. Our MIt Is designed to traln Radlo & Electronics Technicians, makini

s t modern methods of home trainink. You will learn radio theory, conslruc-

tion Practice and serviCing. THIS (S ADI COURSE IN EVERY ETAIL,
You will learn how to bulld radios.

SOLDERING IRON {
ELECTRONICS TESTER

WREN
VALUABLE DISCOUNT CARD
gEgTIFICATE OF MERIT

L]
L]
e
e
e
[
e
e
e
L2
T
e

in a professional manner; how to service radios TER INST| RUCTION MANUAL
metal chassis as well as the latest dev Ionme- of Printed Clrcull chassl MIGM FIDELITY GUIDE ® QUIZZES
You will learn the basi¢ princiles of radlo. Yo construct, study and work with LEVISION BOOK ® RADIO
RF and AF amplifiers and oscillators, detector recufier ol (esl equt men«. You will learn OUBLE-SHOOTING BOOK
and practice code, using the Progressive Co Oscillator. You learn and Practice MEMBERSHIP IN RADIO-TV CLUB:
trouble-shooting, using the Prokressive Signal 'l'race Prolrelslve smnal Injector, Pro- c°N5“L'|"l'l'l'-‘m SERVICE ® FCC
ressive Dynamic Radio & Electronics Tester, Square wave Generator and the accompany- ATEUR LICENSE TRAINING
ng instructional malera} e PRINT D CMCUITRY
You will receive training for the Novlce. Technician and General Classes of F.C.C. Radio -
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Codce
Osclllator, Signal Tracer and Signal In eclor circuits, and learn how to oPerate them. You
will recelve an extellent background for television, Mi-Fl and Electronics. SERV'C'NG LESSONS
Apsolutely no Previous km)wled?' of radio or science ls r!qulred The '"Edu-K i
the product of many years of teaching and engineering experience. SEdu-Kit'T will
prov:de you with a basic education in Electronics and Radi0, worth many times the low You will learn trouble:shooting and
brice you Pay. The Signal Tracer alone is worth more than the price of the kit servicing in a progressive manner. You

will practice repairs on the sets that

THE KIT FOR EVERYONE YOU CONIUNN tebble. In mome. portahie
o

and car radios. You will learn how t
You do not need the stightest backzround akes and backgrounds have successfully use the professional Signal Tracer, the
in radio or sclence. Whether you are inter- used the *"Edu-Kit*’ in more than 79 cou. unique sr nal Injector and the namic

ested in Radio & Electronics because you tries of the world. The **Edu-Kit’* h. & Electron Tester. While you
want an lnlerolllnf hobby. a well paying carelully designed, step by sle tha graem?earnlnl n "I'cl:: practical way, ;ou
business or a lob w ln a lumre, you will find You cannot make a mistake. Tl Edu will be able to do many a repair job for
the ‘'Edu-Kit h.while Investment. allows you to teach yourseu ac vour own you' friends and nelghbors. and charge

Many lhoulanus o' individuals of ait rate. No instructor Is necessary. tees which wiil far exceed the price of
me **Edu-Kit.’’ Qur Consuitawon ServicCe

PROGRESSIVE TEACHING METHOD IREE R D

is the foremost educationai radio kit In the worl

e Sl 2T hreresore you conatruct. FROM OUR MAIL BAG

0
tearn schematics, in a ciosely integrated pro~
gram designed to prov interesting backiround iIn radio. o su:ams. | 25 Po la ater-
You begin by examining the varlous radioc parts of th Edu-Kit.’* You then learn the bury, c°,m,, r han repalrea
heory and wiring of these Darts. Then you bulla a slmole radlo. WIth this first several se(, rl nds, e
llslenlng (o n-§u|ar broadcast stations, learn theory, Practice testing money. “Edu l(lt" ald lor lnel'. [
h I I:’o: molve adv.anced f:’ld:’D. :ear‘? more advanced n-eo'ry was readv lo spend $240 to r'a Course,
dually. n a ol ressive manne! ur own rat you will our and sent for your
find you it Tube vagio Circuils. and doing work like & bafif (Qundiiyolgnad K
or Nad B8 valerio, P. 0. Box 21, Magna.
Ineludod in (he **Edu- Kl ) course are Receiver, Transmitter, Code Osciltator, Signal u[ah' “The Edu-Kits are wonderful. Here
Tracer, Square Wave Generator and Signal Injector ‘Clrcuits. These are not unprotessional 1 am_sending you lhe questions and also
»breadboard*’’ experiments, but genuine radio clrculn. constructed by means of profe nal the answers for them. | have been in
wiring and soldering on metal Chass plus the new method of radio construction known Radio for the Iast seven years. but llko
as *'Printed Circultry.’® These circuits Operate aon tar AC or DC house current. to work with Radio Kits, and lik
build Radio Testink Equipment. l e ;
yed every minute_ ) worked with the
different kits: the Sinal Tracer works

fine. Also like to et you know that |
k-el proud of becoming a member of your

dlo TV Club.*
bert L. smm 1534 Monroe Ave..

You will receive all parts and Instructions neceumz to build several ditferent radic and
electronlcs circuits, each guaranteed to oPerate. O its contain tubes, tube sockets, var
able, elec(rolg(lc' mica, Seramic and paper dlelectric condensers, res stors, tie strip:

hardware, ing, punched metal chassis, Instruction Manuals, hook-up wire, solder, uu"“".o," W ) would
selenlum rectifiers, coils, volume con(rol‘ and switches, etc. drop you a fe Ilnes to say that | re-
lvc-J my Edu-Kit, and was really amazed

in addition, you receive Printed Circuit materjals, including Printed Circuit chassls. ce
special tube soc{els. hardware and instructions. You also receive a useful set of tools that such a bar be had at such
rotesslonal ctrlc solgering iron. and a seli-powered Oynamic Radlo and Electron cs a low brice. ave already started re-
it ctions and the Prokressive Code Osclllator. pairing radios and phonographs. My

rs for Radio Amateur License lialnlnl. You friends were really surprised to see me

onuesslve Siknal Tracer and the Progres- get Into the swing of it so auickly. The

a Quiz Book. You receive Membership in Trouble-shooting Tester that comes with

Radlo- Tv CIub Free Consultation Service, cermlcate of Merit and Discount Privileges. the Kit is really swell. and finds the

You receive all parts, tools. Iinstructions, ‘etc. Everything is yours to keep. trouble, if there Is any to be found.’"
[T~ =" UNCONDITIONAL MONEY-BACK GUARANTEE — — — 1
Choose From These Popular ORDER DIRECT FROM AD—RECEIVE FREE BONUS

“edu-Kit” Models RESISTOR AND CONDENSER KITS WORTH $7

MODEL desired. .. Price. . .. e
O Send **Edu-KIt** postpaid. | enclose remittance in full

0 Send “Edu-Kit"* C.0.D. | will pay postage.

O] Send me FREE additional information describing *Edu-Kits.”

#10A: 10 Circuits $14.95
#15A: 15 Circuits $19.95
#16A. 16 Circvits

|

|

| Name......c...e

|
{includes Printed Circuitry) $22.95 || 12deree o

|

|

{

e

i

#20A: 20 Circvits (includes Printed Cir-

cuitry and 4 Advanced Cirevits) $26.95 PROGRESSIVE “EDU KITS“ INC

1186 Broadway, Dept. 513NN, Hewlett, N. Y,

L o e e e i S . e S — T Sy S D S — - PUTS P G G T

T s e e e G S —
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ARE YOU INTERESTED IN
AUTOMOBILES « BOATING « ELECTRONICS « DO - IT-YOURSELF .

Of course you are! And now you can be sure you get all the special S&M Handbooks specially
dedicated to your interest—and you'll get them automatically! Here's your opportunity to build
or add to your own special interest library—and save money, too.

Here's what you'll get in each of the new S&M Handbook Group subscriptions during the course
of the year:

S&M -AUTOMOTIVE GROUP

Auto Racing Handbook  Car Repair Handbook
Engine Handbook {4 issues)

S&M HOME CRAFTSMAN GROUP
Boat Builder's Handbook Home Repair Handbook
(4 issues) Home Workshop
Christmas Suggestions Handbook (4 issues)
Do-1t-Yourself Plumbing Kitchen & Bath

S&M BOATING GROUP Electrical Handbook Improvements
Boat Builder's Handbook Engine Handbook (2iissues) 1001 How-To Ideas
{4 issues) Fisherman's Manual Furniture Handbook {4 issues)

Camping Handbook Home Appliance Repairs Smail Home Plans
Home-Built Power Toals Woodworker's

Home Modernization Encyclopedia

S&M BUSINESS OPPORTUNITIES Handbook {4 issues)

GROUP
Careers and Jobs How to Buy or Sell S&M OU_TDOORS GROUP
Crafts & Hobbies Your House Auto Racing Handbook Fisherman's Manual
Electrical Handbook Income Opportunities Boat Builder's Handbook  Garden Handbook
(2 issues) Inventor's Handbook (4 issues) Gun Handbook

Home Appliance Repairs Radig-TV Repairs
Small Investor's Guide

S&M ELECTRONICS GROUP

Electrical Handbook Radio-TV Experimenter

(2 issues) (4 issues)
Elementary Electronics  Radio-TV Repairs
Home Appliance Repairs Science Experimenter
Junior Mechanics {2 issues)

Handbook
Surplus & Salvage Projects

Camping Handbook Photography Guide
Water Sports Handbook

S&M YOUTH GROUP

Auto Racing Handbook Junior Mechanics
Camping Handbook Handbook
Careers and Jobs Photography Guide
Crafts & Hobbies Science Experimenter
Elementary Electronics (2 issues)
Fisherman's Manual  Surplus & Salvage
Gun Handbook Projects

Income Oppartunities

Think of it! These big S&M Handbooks. They sell by mail for $1 each, but you save up to more

than 33% when you order the special S&M Group subscription of your choice. Do it now—use
the coupon below.
F —-—

| S&M HANDBOOK GROUPS / 505 PARK AVE. / NEW YORK 22, N. Y.

YES Enter my special Group subscription as marked below. | am to get, automatically, the S&M
* Handbooks in the Group {'ve chosen.

[ Payment of $_______  Enclosed
0O S&M Automotive Group

6 big issues for $4.50

0 S&M Business Opportunities Group
10 big issues for $7.50

0O S&M Home Craftsman Group
27 big issues for $18.00

O Bill Me Later

0 S&M Boating Group b
8 big issues for $6.00

0 S&M Electronics Group
13 big issues for $9.50

0O S&M Outdoors Group
11 big jssues for $8.00

O S&M Youth Group |
“ 14 big issues for $10.00 |
§name |
(Please Print)
ADDRESS
CITY. ZONE STATE
e |
18
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BREAK THROUGH TO HIGHER PAY
« ELECTRONICG

TV-RADIO

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. “All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Seryicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job ... a secure

future ... a richer, fuller life can work on
be yours! As an N.T.S. MASTER ac'ual iob
TECHNIQAN you can go straight to .
the top in industry...or in your PrOIGC',

own profitable business.

SUCCEED IN MANY HIGH-PAYING 19 BIG KITS

JOBS LIKE THESE... YOURS TO KEEP o g

« 1¥-Radio Sales, Service and Repair %
* Profitable zusiness of Your Own .

- Communications Technician— F.C.C. License
* Hi-Hi, Stereo & Sound Recording Speclalist

» TV-Radio B oadcasting Operator

» Technician in Computers & Missiles

» tiectromes Field Engineer ) b 2

» Specialist in Microwaves & Servomechanisms . F"e IMOk
« Expert Troable Shooter b

« All-Phase Master Technician

NAT]ONAL 16“[“& SCHOOLS N.T.S. Shop-Tested HOME TRAIN-  tional cost. You also get a Profes-
WORLD- w08 TRERING SICE 1908 ING is Better, More Complete,  sional Multitester for your practical
a400 50. IGUIRNA ST, 10S AWGILES 3T, Calif, & 8. & Lo Cost ... i N : ]
Write Dest. RKK-43 ‘u\ to “":: m::' Vfus:i::ﬁlng‘f )::)“pro‘r‘::): b P'E‘:““A L
ol R nity-filled industry today! RN AS YOU LEARN...
WE SHOW YOU HOw!

(4

gives you all the facts

J r‘

AT YOU LEARN QUICKLY AND EASILY )
atSIDENT TRAIXING AT LOS ANGELES THE N.T.S. SHOP-TESTED WAY Many students pay for entire tuition
3 vou mish to tate yout uminint 0 2 Fba —and earn much more —with
B o, stort NOW You get lessons, manuals, job proj-  spare time work they perform while
\:-Il“:-:ﬂv':'?:",’:.’“’";."" % Iiieat ects, unlimited consultation, gradu-  training. You con do the some ...
Tiecon sauiiment el St ate advisory service. we show you how.

s ered v oy . You build o Short Wave-lang Wave

Ginguste Empiment Servce < ":D::"::"o:‘::: Superhet Receiver, plus o large- SEND FOR INFORMATION NOW...

o e s -.;:::.‘»'-T::r::' screen TV set from the ground up, TODAY! IT COSTS YOU NOTHING
v o8 L home study schools. with ports we send you at no addi- TO INVESTIGATE.

SCHOOL CATALOG ANO INFORMATIO!

1S, i
b e lvired (g - NATIONAL A SCHOOLS (
o Lah-Stadio Planned - ) WCRLD-WIDE numma SINCE 1905
o Shop-Tested 1 ] Mail Now To
¥ Im!lslvy-lpploveﬂ 9 5 National Technital Schools, Dept. RKK-43
. S'::;:leal“s[:::lyz“d . 4000 S. Flgueroa St., Los Angeles 37, Calif.
me ] .
Please rush FREE Electronics-
TV-Radio “Opportunity” Book and Actual
Lesson. No Salesman will call.

ACTUAL .
LESSON /e

4 City. Zone State
NO OBllGATlON' ' Chech here it inter@sted ONLY in Resident Training at Les Angeles

Age_

§ VETERANS: Give date of discharge.

e L X X X X X XX ]

NO SALESMAN WILL CALL
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ON SALE NOW!

at most
newsstands

o

LATEST EDITIONS OF S&M HANDBOOKS

Pick up your copiés
of these informative
guides that are load-
ed with money-sav-
ing ideas and highly
illustrated projects.
Or use the coupon
below and have

them delivered.

633

Step-hy-step servicing and
maintenance articles for the
mechanically-inclined budget-
conscious car owner. A must
guide for every driver.

How to shape wood like a| pro,
using the right tool for every
job, Heavily {Hustrated and
detalled for scores of practical
projects,

Updated guide on where and how
to go, and what to do on ar-
rivai, Special camping sections
on every stale and Canada.

Complete, easy-to-follow plans
show how to build tested boats
at big savings, Contalns more
than a dozen plans that can be
used at once.

An Indispensable guide for the
hame owner or apartment dweller
who wants to know how to muke,
install or repair electrical equip-
ment—safely.

e
R

630

A how-to primer for rod and
reel lovers, ranging from selec-
tion and making of fine tackle to
tested tricks used by the pros
to land “'big ones.””

Fact-filled  volume for house-
holders on the move. What to
look for when busing a new or
old home, Tips on locations,
taxes, morigage plans, etc.

Rewarding projects for the
craftsman with full-detailed text
and profuse illystrations, work-
ing in metal. wood and other
fields,

| Enclosed is $.........

Toaded with practical. money-
saving tips for do-it-your-gelfers.
Kinks cover home maintenance,
car servielng, boating. electron-
fes. ete.

A ‘must’ Handbook for high
school science students. spelling
out the kind of projects they
can develop finto Science Fair
winners.

Each volume is $1 each for delivery. Please allow four weeks for delivery.

I (] 633
b's2s [ 629

|
| [J 624 [ 625

[ 634

0 635

YORK 22, NEW YORK !

to include postage and handling for the do-it-yourself volumes checked below.

Invaluable guide to better flower
and vegetable gardens, solution
of lahdscaping problems. how to
make practical and low-cost
#arden equipment.

3 NAME ............. e oy T .8563
01630 [J°631 | AODRESS .......covvvvvvvennnreeeeranneennnn, |
(626  []627 |omy................ ZONE.... STATE........ }
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UM TUBE
T METER KIT
6. INCH METER) =
{SMS and p. to p- Y]
Input_imped. 12.7
Jnegs. Professional pe

formance and APDCS

1t o
o embled: $44.95

“ om 70" TV
scEl1j'sKT|T—Excellent
sensitivity. Trans-
% (ormer power supply;
8l 3 stages of 1F. In-
cludes slimline cabi-
net, 19 inch picture
tub?r-everythmﬂ-

NOT a portabie.

Kit Price: $135.00

RANSISTOR RA-
.Ir’lO KIT—Superb tone
and sensitivity. No d_el-
jcate printed circuits.
Attractive, durable
case. U.S. made
parts.  Kit: $25.50

Get your FREE 1963 CATALOG
from CONAR H |

It’s full of exciting new electronic
kits of highest quality. Many items
available in both kit or assembled
form. Home entertainment items
that make perfect family
test instruments for the technician
who appreciates
performance.
f{our work easier, faster. And
ike the reasonable prices an
venient payment plans which make
CONAR Kits easy to own. Mail
coupon for new 1963 Catalog now.

CONAR

ifts or

1963 CATALOG
"BEST BUY" KITS

20d Electron [ngpment! trom

CONAR

uality and high
Tools, too, to make
ou’ll
con-

division of
NATIONAL:RADIO
INSTITUTE

Muail this Coupon

%é"ccl't\l'.vbosg COPE cuarantee | CONAR I
KIT—For black-white, b Parts and 3939 Wisconsin Ave., N.W. DP3C |
cfloféon-czdﬁgl’;gati::s. = performance | Washington 16, D.C. !
elec! o
°h intensity trace. | guaranteed |
E;guemgl stable sync. | by Nlms'; Send me your new 1963 CONAR KIT CATALOG |
esign near
Advanc it 389'58 | yeaysyol Name, |
Assembled: $139.50 | jioneeringin | Addrem |
| Etectronics. City Zone State |
e e e e e e
Il b
| | F@l oS THEORY GOT YOU ALL
Snooperscope tube l , é @%F@é@@ a
NICKEL CAD. BTRY min. size 2x3/4x1 xint $1.50 Then you need a great new book trom ARRL, &
STEP SWITCH 10 pos. step & reset 2 hank 5.00
SNOOPERSCOPE tube, see in dark 26032 6.50 N G
SOLAR BANK KIT 5 cells w/instructions 1.50 u DERSTAN DI N
BC-733 Mitry Revr converts 2 & 6 mtr revr with M o
. cunlglv;le cony, sheﬂs‘ ’ 7.00 A ATEU R RADI L
RANSISTORS 15 gen. purpose lo-voltage 1.25 . n
PTD CIRCUIT BOARDS COPPER LAMINATE 3x10  8/1.00 Step by step, in 16 chapters, easy to read with hundreds
PHILCO SB-100 Ili-freq transistors w/com sheet for of photos, charts, tables and diagrams, the book covers all
police & fire converter 30-30 me 3/2.00 the radio theory you need to pass the amateur exams, and
fg:N:E;%V;iﬂPt: :'E‘Ef 0‘:}{‘ “:'i'lfl(cwl;t‘ﬂ 000) lg-gg tells how to build, set up, trouble-shoot and test low- and
d ) 08 , . me. R
GIANT 17 FT BALLOON (wgt 27 1%) Aeh medlum power amateur stations from c_rystal go antenna.
GEIGER KIT w/90U volt ~upply (easy to make) 950 Pick up a copy for $2.00 at your favorite radio store, or
ALNICO HI-POWER MAGNET>—unbelicvahle power  4/1.00 order directly from: The American Radio Relay League,
IBM COMPUTOR BOARDS wver 150 parts removeable West Hartford 7, Conn.
and useable. Resistors, cap. torolds, etc. 1.00 —
PERISCOPE PRIMS, large optieal prism 5” long 1.00 i SN
POWER SPLY 24V 4 Amp out, 113V 60 Cy in 1500 || | To: AMERICAN RADIO RELAY LEAGUE RTE-63 |
WEST HARTFORD 7, CONNECTICUT
All material FOB Lynn, Mass. (you pay shipping). ] You bet | want UNDERSTANDING AM ]
2 q ATEUR RADIO.
Minimum order S:’).OO. These are a few selected bar- | Here is my check or money order...... for $2.00. (Sorry, ]
gains from our giant 60 page catalog of Government no C.0.D.%s please.) ]
Surplus Material. Send 10¢ coin or stamps for your |
illustroted catalog. l 1
1 NAME I
JOHN MESHNA, JR. | STREET or BOX....... . L
|
21 Allerton St. Lynn, Mass. |||
[ CITY and STATE ... . (i e e o
D ——— ST T — — — — — —I
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Anyone Can Build
These High Quality

Precision S&M Kits

At a Substantial Savings

Precision Decade
Resistance Box

Designed so the electronic experi-
menter can get any value of resist-
ance at 1% accuracy. Made of pre-
cision components, this decade box
offers such advantages as fast finger-
tip switching from any resistance
value from 1 ohm to 1,111,110 ohms
within seconds. Add or subtract as
little as 1 ohm with 1% accuracy. And
ordinary hand tools are all that’s
geeded to assemble it in less than 2
ours.

22

Pocket-Size Hearing Aid L

New hearing aid design provides a minimum of 42 decibels of
gain and is adequate for 75% of all cases of partial deafness.
The aid weighs only three ounces and is smaller than a king-
size cigarette pack. Uses latest electromagnetic earphone and
miniature crystal microphone, Powered by a 10¢ pen light
flashlight battery and has a switch for turning power off when
not in use and a control that lets you adjust the volume to a
comfortable sound level.

All Purpose Shop Tachometer
This tachometer is guaranteed to out-perform any $50 tach
available today or your money will be refunded. This tach
belongs in the tool chest of every machinist, electrician, model
maker, motor serviceman and inventor. A six position rotary
switch enables you to select three speed ranges in either
forward or reverse rotation. Three ranges—0-500, 5000 and
15,000—cover the gamut of rpms in the home workshop or
laboratory on machine tools, such as lathe cutting speeds,
motor rpm, drilling speeds and other motor driven tools where
rpm is an important factor.

Radiation Meter

Press the button and this sensitive >
Geiger counter instantly reads the
level of beta and gamma radiation.
It can be used for safety monitor-
ing, prospecting and experiments in
nuclear science. Water, food, cloth-
ing and general supplies, as well as
radiation level in the immediate
area can be tested with the lower
scale (0-25 milliroentgens). Higher
range (0-250 milliroentgens) can be
used to read dangerously high levels
of radiation. Completely portable,

All S&M Kkits carry an unconditional guarantee of per-
formance and accuracy. If for any reason you are not
satisfied with the performance, it may be returned
within 10 days and your money will be refunded.

——————————— 1—-———————————————'
' SCIENCE AND MECHANICS, KIT DIVISION |
505 Park Avenue, New York 22, N. Y. |

|

Please send the S&M kits that have complete assembly plans,
or the assembled and fully tested electronic aids checked below.
I understand that if I am not completely satisfied I may return
the kits within 10 days for a complete refund of the purchase
price.

Hearing Aid ........ [ $24.95 Kit [J $34.95 Assembled
Tachometer ........ [] $16.95 Kit {] $21.95 Assembled i
] $29.95 Assembled

|

|

|

|
Radiation Meter....[ ]| $34.95 Kit O $39.95 Assembled I
Add 10% for Canadian and Foreign Orders |
|

]

|

]

|

NAME i S
(PLEASE PRINT)

ADDRESS. o

CITY ZONE___STATE.

Check or money order en-

L_J Enclosed $3.00 deposit, ship balance
. closed, ship post paid. C

|
|
|
|
I
I
: Decade Box......... [J 824.95 Kit
1
|
|
|
|
|
| .0.D., plus postage and C.0.D. charges. !
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INTERESTED IN
DO-IT-YOURSELF?

%

Of course you are! And now you can be sure
you get all the special S&M Handbooks specially
dedicated to your interest—and you'll get them
automatically! No chance of missing a single
issue. Here's your opportunity to build or add
to your own special interest library—and save
money, too.

Here's what you'll get during the course of
a year:

S&M HOME CRAFTSMAN GROUP

Boat Builder's Handhook Home Repair Handbook
{4 issues) Home Workshop
Christmas Suggestions Handbook (4 issues)
Do-It-Yourself Plumbing  Kitchen & Bath
Electrical Handhook Improvements
(2 issues) 1001 How-To ldeas
Furniture Handbook {4 issues)
Home Appliance Repairs Small Home Plans
Home-Built Power Tools Woodwaorker’s
Home Modernization Encyclopedia
Handbook {4 issues)

Think of it! 27 big S&M Handbooks. They sell by
mail for $1 each, but you save more than 33%
when you order your special S&M Home Crafts-
man Group subscription. Do it now—use the
coupon below.

27 Big S&M Handbooks only $18.00

S&M HANDBOOKS I
HOME CRAFTSMAN GROUP |
505 PARK AVENUE, NEW YORK 22, N. Y.

|

|

|

‘= YES: Enter my special S&M Home Craftsman Group
| subscription. I am to get, automatically, 27
| big S&M Handbooks for only $18.00.

I
I
I
I
|
I

[J Payment Enclosed [ Bill Me Later

B (Please print)

Zone. State

RADIO-TV EXPERIMENTER

e Bt

WITH TRUE PORTABILITY FOR YOUR
V/FM, HI-FI and STEREO

Built in Beapty with Wall Plltes by MOSLEY
o Gived you Concealed lermg' l’

ed Signal for btﬁer recepnoi‘ Il

» o EnoblesMultiple Set bsel ’ |

inf 1-3036 - TV‘PLATE‘ DEAT.

ot 'mdil Form below for ‘

< I
/F Please send me free “Do-lt-Yoursel[" |
instructions for improving my TV M ]

L
( ~ \_] h-u 1y and Hi-Fi Stereo systems. :
A BTENE s40s 73% Cp 35 »¥39> micalite !
DA ADBRESS: 40 5d ¥aess was o cak :
CITY /STATE Sew's sa'sud adls n s s 1

BRIDGETON, MO.

Ms/eq hten i
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Coming in the May Issue

35¢ MA*]

o
4 Man'

Gtart
World
War 11?

ON SALE

March 28th

AT ALL
NEWSSTANDS

-

v

|
|
Pick up_ your copy of |
SCIENCE ond MECHAN-
ICS at your newsstand |
or fill out this handy |
coupon and have it con- | derstand
I s
|
|
I

veniently delivered to for $4

your home.

-3

[0 Payment Enclosed

24

Our Bulletproof Soldiers
| . A Pickup as Your Second Car

Please enter my subscription to NAME
SCIENCE and MECHANICS. 1 un-
I will receive 12 issues

Tipsy Tall Ones

Building doctors use a va-
riety of methods to keep
giant skyscrapers from
leaning.

Armored Soldiers

King Arthur’s knights found
armor a great aid in bat-
tle. Now our fighting men
are equipped with life sav-
ing armor that keeps them
safe and highly mobile.

Trip to the Moon

This country is committed
to Von Braun, the leading
rocketeer in the world and
his method of getting to
the moon in short hops with
rests between.

You'tl also be catencoted cu:

How to build a beautiful combination lamp and table
with simple tools.

Building a portable air compressor that is sure to
have o hundred uses around your home.

An outdoor picnic table that is both attractive and
functional. Spring isn't too far awayl!

(PLEASE PRINT)

ADDRESS.__ —

O Bill Me
Outside Y.S.A. and Canada, add $|

ary.____ ZONE___STATE.
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For Information on Classified ads—to be included in cur next RADIO-TV EXPERIMENTER
and other Handbooks—write €. D. Wilson, Mgr., Classified Advertising, SCIENCE and

MECHANICS HANDBOOKS, 505 Park Ave.,, New York 22, N. Y.

ADDITIONAL INCOME

$100 WEEKLY possible. Compile malil-
ing lists and address envelopes for ad-
vertisers. Home-spare time. Particulars
free. Natlonal Service 81. Knickerbocker
Sta., New York City 2.

MAKE Money At Home selling cartoons |

COMMERCIAL Art Is Profitable. Free
details on home instruction method.
Continental Schools, Dept. E-86, 4201 So.
Broadway. Los Angeles 37, Calif.

BUY IT WHOLESALE

DEALERS Cost—all 1963 Cars—$1.00.
Petros, 5404-S South Mozart. Chicago 22.

and drawings to Advertising Ag 1
Studios, Publishers, Syndicates. Profitable
sideline or full-time profession of un-
limited opportunities. Free Book.
Continental Schools, Dept. E-85. 4201 So.
Broadway, Los Angeles 37. Calif.

MAKE $25-50 week, clipping newspaper

items for publishers. Some clippings
worth  §5.00 each. Particulars free.
National 81, Knickerbocker Station.
New York 2.

ATHLETIC EQUIPMENT & BODY
BUILDING EQUIPMENT

WEIGHT Exercising Equipment. Free
literature. Ed Jubinville, Holyoke, Mass.

AUTHOR'S SERVICE

LOOKING For A Publisher? Learn how
we publish, promote, distribute your book.
Free Booklet H-1, Vantage Press, 120 West
31st.. New York 1.

PUBLISH Yyour book! Join our

CAMPING EQUIPMENT & TENTS

THE World’s Largest Selection of
Camping Equipment. See it all on dis-
play. Camper's Shop, 4825 N. 2nd Street,
Rockford, Il

DEALERSHIPS Avallable to Sell and
Rent. The E, Z. Kamper, in New York
State. Write to R. J. Scheg, Factory Rep.
% Ablo Campin’ Trallers, Inc., 3290
Genesee St., Cheektowaga 25, New York.

CHEMICALS & APPARATUS
PYROTECHNICS Manual contains
formulas for flares, explosives and
“*Stars.”” $1.00. Kel-Tec Laboratory, Box
804, Burlington, Vermont.
COINS, CURRENCY & TOKENS

UNCIRCULATED 1835 Silver Pony Ex-

ful authors; publicity advertising promo-
tion. beautiful books. All subjects invited.
Send for free abpralsal
booklet. Carlton Press. Dept. SMD, 84
Fifth Avenue, New York City 11.

and _detailed |

AUTO PARTS & ACCESSORIES

TRANSISTOR Ignition Coil—Instruc-
tions. Special $8.50. Anderson Engineer-
ing, Wrentham, Mass

AUTO TRAILERS & SUPPLIES

BUILD Expanding eclght foot trailer.
Accommodates five. Literature 10¢. Fra-
Mar Company, Wilmington, Mass,

BATTERIES, GENERATORS

REBUILD Batteries! Complete Manual
$3.00. C.O.D. Accepted. Bayer Publica-
tions, 938AK, Betty Avenue, Neenah, Wis.

BOATS, MOTORS & MARINE SUPPLIES

BOAT Plans, Frame Kits, Full-Size
Patterns! 80-page catalog illustrating
over 40 Bulld-it-Yourself Boats 50¢. Glen,
Dept. 11, 9152 Rosecrans, Bellflower,
Callfornia

BOAT Trailers. 6 Different Plans.
Manual $2.50. Wholesale prices, circulars
30¢. Kamcraft, Box 1153, Milwaukee 1,
Wisconsin.

BUSINESS OPPORTUNITIES

ASSEMBLE Artifical Lures at home for
stores. Materlals suppllied Free. Profit-
able! Write: Lures, Ft. Walton Beach. Fla.

INVESTIGATE Accidents. Earn $750.00
to 51,000 monthly. Men urgently needed.
Car furnished. Business expenses paid. No
selling. No college education necessary.
Pick own job location. Investigate full
time. Or earn $6.44 hour spare time. Write

for Free Literature. No obligation.
pnl_gersnl, CMH-3. 6801 Hilicrest. Dallas
E €Xas.

I Made $i0,000.00 Year by Mallorder!

Helped others make money! Start with
£10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City 6, Okla,

press m atlve Medal 51.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tenn.

EARTHWORMS

BIG Money Raising Fishworms and
Crickets. Free Literature. Carter Farm-O.
Plains, Georgia.

FOR INVENTORS

PATENT Searches—48 hour airmail
service, $6.00, including nearest patent
coples. More than 200 registered patent
attorneys have used my service. Free In-
vention Protection Forms. Write Miss
Ann Hastings, P.O. Box 176, Washington
4, District of Columbla.

PATENT Searches, including coples of
related U. S. patents, $6.00. Inventors,
attorneys, manufacturers use my ‘‘World-
wide** airmall service, *‘Invention Record"’
form and Information Every Inventor
Needs, sent free. Miss Hayward. 1029
Vermont Ave., N. W., Washington 5, D. C,

MONEYMAKING OPPORTUNITIES

INCOME From Oil Can End Your Tolll
Free Book. Maps! Natlonal Petroleum.
Pan-American Bullding-SM, Miami 32,
Florida.

DRAW For Profit. Practical training at
home can qualify you to earn additional
income. Send your drawings to local pub-
lications, advertising agencles or Interna-
tional Syndicates. Huge profits involved.
Free Book tells you how. Continental
Schools, Dept. E-89, 4201 So. Broadway.,
Los Angeles 37. Calif.

MAKE Mail Order pay. Get '‘How To
write a Classiied Ad That Pulls.’’ This
handbook tells how, with examples: in-
cludes certificate worth $2.00 toward clas-
sified ad in S & M. Send $1.00 to C. D.
Wilson, Science and Mechanics, 505 Park
Ave., New York 22, N. Y.

OF INTEREST TO WOMEN

HUGE Profits, Commercial Art offers
unlimited. opportunities to women with
sincere desire to earn more money, up-
grade their status and enjoy a brilliant
future with high financial rewards. Ask
for Free Book. Continental Schools, Dept.
E-87. 4201 So. Broadway, Los Angeles 37,
California.

PATENT SERVICE

PATENT Searches—48 hour airmail
service, $6.00. including nearest patent
co?les. More than 200 registered patent
attorneys have used my service. Free In-
vention Protection Forms. Write Miss
Ann Hastings, P.O. Box 176, Washington
4, District of Columblia.

PETS—DOGS, BIRDS, RABBITS,
HAMSTERS, ETC,

MAKE big money raising rabbits for us.
Information 25¢. Keeney Brothers, New
Freedom, Penna.

SCIENCE EXPERIMENTS

CATALOG Of Special Slide Rules and
Calculating Aids. 10¢. Dyna:Slide, Inc.,
600 S, Michigan, Chicago 5, Ill.

HOME WORKSHOP SUPPLIES

FREE. New Catalog. 2447 Plans, Pat-
terns, World’'s greatest selection things
to do, make. Fun., Profit. Craftplans,
18250-H, Harwood, Homewood, Ill.

VENEERS, 1/28" Thick. Send $1.75 for
Two Square Feet each of Mahogany,
Maple, Oak, Cherry and Walnut. Catalog
of Woodworking Supplles 10¢. Barap
Specialties, P.O. Box 2044, Dept. WE-4,
Chicago 9.

CATALOG of all Science and Mechanics
Craftprints. Send 25¢ to ¢over postage and
Handling to Craftprint Div. Science and
Mechanics, 505 Park Ave., New York 22.

HYPNOTISM

NEW concept teaches you self-hypnosis
quickly! Free literature. Smith-McKinley,
Box 3038, San Bernardino. Calif.

HYPNOTISM: Little Known Method.
Free Information. Dr. Azadiane, Fowler,
Callfornia.

www americanradiohistorv. com

SEEDS, PLANTS & NURSERY STOCK

RHODODENDRON Azalea Hybrids
from seed. Fun—Profitable—Healthful.
Exclusive Methods 50¢, Ferenc's Nursery,
Point Pleasant, Penna.

START YOUR OWN BUSINESS

INDEPENDENT Artist Make Big Money
-—$150.00 Week Up drawing commercial
art and cartoons for advertising agencies,
publishers, TV Studlos, Magazines, many
others. Art jobs assigned and sold direct
through mails. Vast income potential.
Men and women. No previous experience
needed. Fascinating home study Program.
Free Book. Continental Schools. Dept.
E-88, 4201 So. Broadway, Los Angeles 37,
California.

TOYS, GAMES & ENTERTAINMENT

MATH. Old Campaigner, Games $1.00.
Waco, 2063 East 18th St., Brooklyn 29,
New Yérk.
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EDITORIAL
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There’s Something Wrong!

S A JUDGE at a science fair, I had the opportunity to speak
to many electronically-oriented boys and girls. One incident
last year stands out in my memory.

There was a young man who had prepared an elaborate display
on the Esaki diode. His presentation left no doubt whatever that
there wasn’t a thing about tunnel diodes that this lad didn’t know.
He knew how they worked, what made them work, how and when
they were invented, and how they could be used! By leading the
discussion into more general electronic terms, we found out a dis-
turbing fact. This boy did not know the resistor color code!

This brings us back to our early days of working in an elec-
tronic research laboratory, along with other technicians and a
few high-powered electronics engineers. Now some of these engi-
neers had Ph.Ds in electronics, and could E-I the very dickens
out of R, but didn’t know how to solder properly!

It’s true that in an age of specialization such as ours, we can’t
devote too much time to the generalities. After all, the schools
consider themselves fortunate to have enough time to devote
different courses to the EEs than to the ChEs or CEs! At the
same time, industry complains that the schools do not fully train
the graduate. Many firms run courses for graduates hired.

The answer to the problem is an obvious one. If industry
screams that the schools aren’t doing their job, and the schools
complain that they haven'’t sufficient time to turn out specialists,
the electronically inclined youth must take the resistor by its leads
and prepare himself!

How can you do this? Learn the fundamentals. Even though
you may not be directly interested in communications engineer-
ing, get a ham license. Build your own equipment. This will teach
you many of the shop practices, and several of the design tech-
niques. Set up and construct the basic experiments in electronics
so that you can see and understand them, rather than simply read
about them in thé text books.

If all our youngsters will come to the universities prepared with
this knowledge, the schools will have to spend less time on teach-
ing the basics. More time can be spent on the advanced details
then, and everybody will benefit.

By the way . . . Books like this can assist in your training!

Voo TG
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IDENTIFY THAT DX

By C. M. STANBURY

of a music box on 2326 ke received by an

east coast DXer. The static was heavy and
even though the ensuing transmission was in
English, the identification announcements
were lost. Despite this, he was able to identi-
fy this rare piece of low band DX as Radio
South Africa.

How? Via it’s interval signal, that music
box. And by this method almost any rare
catch can eventually be identified.

A classic example of the interval signal
(“IS” in SWL jargon) is NBC's chimes.
Whenever an American hears these, he knows
that the station tuned is an affiliate of the Na-
tional Broadcasting Co. However, with this
major exception, IS are rare in United States
and Canadian broadcasting. To the south,
about one out of every two Latin American
broadcast band stations have interval signals,
and the practice is even more common in in-
ternational broadecasting.

On the other hand, tHings are not quite as
simple as they appear. Some stations use their
IS only prior to sign-on so that listeners can
tune them in accurately. Under these cir-
cumstances, the signal will be repeated for
several minutes. A few of the larger broad-

TEN-FIF'I‘Y-EIGHT p. m. EST. The tinkle

WITH THE

SOUTH AFRICAN

casting organizations have two IS—one for
tuning and the other for use between pro-
grams. Still other stations may use two at all
times, for example, chimes plus a piece of
music.

Armed with this knowledge you are ready
to tackle the unknown in DX. Of course, to
use this method, the interval signal must be
heard. This involves careful and continuous
monitoring of the target stations. (Lazy
readers are excused—DX isn’t for you.) Once
the IS is heard, write down a description im-
mediately so that no detail is lost. Be sure
you put down every detail possible.

Some interval signals are considerably
more difficult to put on paper than others.
A gong followed by four ascending chimes is
a cinch but you'll run into IS that are nothing
more than pieces of music which you just
have to remember. This isn’t nearly as hard
as it sounds, especially if you have any kind
of musical ear. Further, a partial description
can sometimes still be written. The IS of the
Swiss Broadcasting Corp. is a lullaby sug-
gesting the rocking of the sea (even though
the nation is completely land locked!).

All of this would be simplified via a tape
recorder but we are assuming the reader is

COMPLIMENTS

OF THE
BROADCASTING

QUR STATION: PARADYS NEAR BLOEMFONTEIN 20 K.W.

CORPORATION

SOUTH AFRICA

RADIO-TV EXPERIMENTER

HEARD BY YOU ON 12

AT550/6G05 G.M.T. ON

METRES 2.326 M.C.
17th August,1962
FOR CHIEF ENGINEER

27
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Figure 2 SAMPLE INTERVAL SIGNAL LOG

COUNTRY STATION INTERVAL SIGNAL NOTES KC/S
COLOMBIA La Voz de Bogota | Bar of lively Latin Immediately 5960
dance music preceding ID
DOMINICAN REP. | R. Santo Domingo | Musical selection played Announcements | 5970
slowly upon a harp superimposed
EGYPT R. Free Africo Slow resounding drum beats | S/on & S/off 17895
forming an intricate pattern,
FR. GUIANA R. Cayenne Guitar S/on 6175
GUATEMALA R. Neccional de Two long drawn out chimes 11700
Quetzaltenango
NETHERLANDS R. Nederland Deep voiced bells followed | Prior to S/on 11730
by beep type time signal
SOUTH AFRICA R. South Africa Music box Prior to S/on 15080
{also commercial and briefly
service Springbok during some
R.) station breaks
SWEDEN R. Sweden 7 notes on a music box fol- | Prior to S/on 11705
lowed by clock striking
SWITZERLAND Swiss Shortwave | Lullaby suggesting rocking Prior to S/off 6165
Service of seo
(many) Voice of America | "Columbia the Gem of the 6155
Ocean"

NOTES: R.—Radio.
See WHITE'S RADIO LOG for further listings.

an average SWL who has to make do with the
equipment available. Finally, while logging a
mystery station, be sure to put down all the
details necessary for sending a report after
you identify it—signal strength, interference
(either from static or other stations) and pro-
gram details to authenticate your reception.

Begins the Hunt: First check the same fre-
quency on the following day at the same
time. Your target may show up again and
you’ll know whether it is the same station by
the IS. If it doesn’t show for the next couple
days, checks should still be made once week-
ly .on the same day of the week that you
originally encountered it.

Check the SW broadcast bands immediately
above and below the original frequency
range. If your station was near the low end
of the SW spectrum, the band above is most
important. If your mystery station was on 90
meters, the band to check would be 60 meters
(see WHITE's Rapio Loc for a list of the
bands). If, while tuning 60, a similar program
is heard, stop and listen for the interval signal
(and of course the identification too). At

28

Most of these stations use mony frequencies.

short wave's upper reaches the process is
reversed, the DXer works down instead of up.

Finally, one may stumble upon the mystery
signal again while tuning for something en-
tirely different. Such a surprise really puts an
extra thrill into DXing. How often does it
happen? Well that depends directly upon how
much and how carefully one listens.

For the beginner, this whole process will
probably seem like a tremendous task. But
after DXing a while everything becomes con-
siderably easier. Not only do you develop
your ear but you build up your store of in-
terval signals. Those of the larger broadcast
organizations, such as Radio Moscow and the
Voice of America (which has relays in such
far away countries as Greece and Ceylon),
you will recognize at once.

However, to take full advantage of your
DXing hours, a complete reference log of all
interval signals must be kept. A basic form,
such a log is shown in Fig. 2. It should con-
tain station name, country, complete descrip-
tion of IS, all other pertinent notes—was it
used at sign-on, sign-off or in mid-transmis-

wWwWw americanradiohistorv.com
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sion?, is this the home or foreign service?—
and it’s a good idea to also include the fre-
quency on which the IS was noted.

After a healthy list of interval signals has
been assembled, it’s time to make a cross in-
dex. First alphabetically by country which is
particularly helpful for those nations having
only one broadcast organization. Best for this
purpose is a loose leaf note book. At least one
page (both sides of the sheet) should be

s

RADIO SWEDEYN

THE SWECIEH BNOADCASTING
cowvoravion

Ne romfirm thet the sistin yom
i o do DHE R 99T S
G m 1,723
R LT e

SWV.Palum,.

Yaser etucorely,

v 77—7 P

SWEBA® HAS 140 LAPEEAT SULOTE P LeBIO FLCEIVIAG AITE PR FumaS . TART i dUROPL

allocated for each letter of the alphabet.
Later, individual pages can be replaced with
rearranged sheets or additional pages inserted
into the lineup.

Another method, much more complicated
but equally useful, is an alphabetical ar-
rangement by IS type. For example: chimes,
drums, gongs, musical notes, musical selec-
tions, etc. Endless varieties are possible here,
depending upon the time each SWL has.

Receiver Code

OUTPUT TUBE, OUTPUT TRANSFORMER,
AND SPEAKER, IN SHORT WAVE RECEIVER

A
r N

‘_CIRCUIT- CLOSING
PHONE JACK ADDED

PHONE PLUG-™

TRANSMITTING
KEY

SCHEMATIC DIAGRAM

RADIO-TV EXPERIMENTER

Practice Outfit

VERYBODY knows that you can practice
E receiving the code by listening to code
transmissions on a short wave receiver.
Did you know that you can practice sending
code on the same receiver?

Tuning across the short-wave bands you
will hear many steady noises and tones such
as radiophoto transmissions, unbroken CW
tones, unmodulated carriers, heterodynes and
hum. To practice sending code, simply tune
in one of these steady tones and break it up
into dots and dashes by means of a trans-
mitting key plugged into the voice coil circuit
of the speaker, as shown in the diagram on
this page. Mount a standard circuit-closing
phone jack on the rear of the radio, and wire
it as shown.

Some of the tones are quite pleasing to
listen to, and you can have group practice by
tuning the volume up loud. This trick is not
recommended with ac-de radios having one
side of the speaker voice coil connected to the
chassis, unless you isolate the speaker from
the chassis. The installed jack can also be
used for plugging in a series connected exten-
sion speaker for listening to short-wave in
another room.—ART TRAUFFER.

29

www americanradiohistorv. com


www.americanradiohistory.com

'_
)
Q.
'_
2
(@]
m
L
=7
'_
<{
)
L
o

10,000

FREQUENCY [ CYCLES)

Tricks for Improving
Amplifier Frequency Response

You can improve an audio amplifier inexpensively.
Special problems that might arise and a step-by-step
treatment for a transistor audio amplifier are shown

By FORREST H. FRANTZ, SR.

fier can be improved. Most inexpensive

amplifiers are nearly flat at mid-fre-
quency. The problem boils down to extending
the range of response at the low and high fre-
quency ends of the audio spectrum. Figure
3 shows the before and after frequency re-
sponse of a transistor audio amplifier which
received the treatment described here. The
improvement is considerable.

Extending low response: Low frequency
response may be improved by increasing the
size of interstage coupling capacitors and by
increasing the size of cathode (or emitter for
transistor circuit) bypass capacitors. Figure 1
shows the capacitors in a typical circuit sche-
matic. In general, use .1 mfd. to 1 mfd. cou-
pling capacitors for tube circuits and 10 mfd.
to 30 mfd. capacitors for transistor circuits.
Use 100 mfd. bypasses for tube cathode or
transistor emitter bypass circuits. Voltage
ratings of replacement capacitors should be

THE frequency response of an audio ampli-

30

equal to or greater than those of the original
capacitors.

Extending high response: High frequency
response may be improved by removing sig-
nal bypass capacitors in tube plate (and tran
sistor collector) circuits. Circuit location is
shown in the schematic diagram (Fig. 2)
These capacitors are usually designed into
inexpensive amplifier circuits to give the
apparent effect of better low frequency
response. Actually all the plate-emitter by-
passes simply decrease the highs. Therefore
the bass sounds louder in contrast.

Flattening the response curve: Extending
frequency response range at the low and high
frequency end of the audio spectrum will not
necessarily provide flat response. However,
the frequency range extension makes it pos-
sible to flatten response over a greater range
of frequency.

The most accepted technique for flattening
the frequency response of an amplifier is the
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COUPLING
CAPACITOR,

CATHODE BYPASS
(A) TUBE CIRCUIT

incorporation of negative feedback. This tech-
nique feeds a small portion of the output
signal back into an early amplifier stage in
opposite phase to the input signal at that
peint. A frequency component that ordi-
narily receives a greater amount of amplifica-
tion in the basic amplifier receives a greater
amount of cancellation in the amplifier pro-
vided with feedback.

There are various ways to incorporate
negative feedback. The method shown in Fig.
6, where feedback voltage is taken from the
output transformer secondary and fed to the
emitter of the second stage, is one of the
easiest arrangements to use. The beauty of
this approach is that you only interchange
output transformer secondary connections if
necessary to obtain phase reversal. The out-
put transformer in inexpensive amplifiers is
the greatest contributor to poor frequency
response, and hence should be included in
the feedback loop. Note that the cathode or
emitter bypass capacitor must be removed at
the feedback point if a bypass originally was
provided in the circuit.
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Special problems: Special problems may
arise when you improve the frequency re-
sponse of an amplifier.

If the amplifier is ac or ac-dc operated, low
frequency response extension may show up
poor filtering and shielding. In this event
you may have to increase the size of power
supply filter capacitors, and you may have to
shorten grid leads. In some cases the grid
lead of the first audio stage will have to be
shielded.

If the plate leads of the output audio stage
pass too close to input stage (particularly
grid) leads, the removal of plate bypass ca-
pacitors may cause positive feedback which
is manifested as squealing or a tendency to
squeal at the higher frequencies. You can
eliminate this difficulty if it occurs by short-
ening and re-dressing leads. This difficulty
will rarely be encountered in transistor am-
plifiers due} to the low impedance levels
involved.

A typical modification: The ready made
Lafayette transistor amplifier PK-522 has at-
tracted a lot of interest in experimenter

COLLECTOR

SIGNAL BYPASS

— BYPASS -
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REMOVE
1

Fig. 4: Top view of amplifier before modification. The two
resistors and the capacitor indicated must be removed.
10G MFD 6V C

eTe]

APACIHT

220 OHM FEEDBACK RESISTOR

Fig. 5B: Underneath the amplifier board after modifica-
tion. Two 100 microfarad capacitors and the 220-ohm
resistor installed.

fields. This amplifier, a basic component in
numerous electronic gadgets, costs less than
three transistors which an experimenter
might buy to build his own. The frequency
range of this amplifier is limited since its in-
tended use is in inexpensive entertainment
devices. This amplifier is used as an example
to show how frequency response may be ex-
tended by making minor changes.

Curve A in Fig. 3 shows the frequency re-
sponse of the PK-522 prior to modification.
Note that there isn’t a flat portion on the
curve. Response is up 2db from the zero db
reference at about 2500 cycles, and response
is down 3 db at about 400 cycles and 12,000
cycles.

Curve B in Fig. 3 shows the frequency re-
sponse of the modified PK-522. The 3 db
points occur now at 70 cycles and 30,000
cycles. This is a considerable range extension.
While much of this improvement will never
get through a 21%-in. PM speaker if you use
one, the improvement in tone is noticeable. If
you use a larger speaker, the improvement in
frequency response will result in marked im-
provement of tone.

The modifications involved are the intro-
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REPLACE IOMFD CAPACITOR HERE

Fig. 5A: Top view of amplifier board after modification.
The 10 microfarad capacitor is soldered into position.
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duction of a feedback circuit, the addition of
larger bypass capacitors in the input and
output transistor emitter circuits, and the
removal of the output collector bypass.
Coupling capacitor changes are not required
since the originals are 10 mfd.

Figure 6 shows the circuit changes. The
25k resistor, the 10k resistor, and the 10 mfd.
capacitor in the output transistor collector
circuit are removed. The resistors may be
discarded. The positive terminal of the 10
mfd. capacitor is connected to the high (black
lead) side of the output transformer second-
ary. A 220-chm resistor is connected from the
negative terminal of this 10 mfd. capacitor to
the emitter of the second transistor. The ca-
pacitance of the emitter bypasses in the input
and output transistor stages is increased by
connecting 100 mfd., 6-volt miniature electro-
lytic capacitors in parallel with the original
10 mfd. capacitors.

MATERIALS LIST—TRICKS FOR IMPROVING AMPLIFIER FRE-
QUENCY RESPONSE

Amt. Reg. Size and Description
1 3.transistor amplifier (Lafayette PK-522)
1 Sk miniature volume control and switch (Lafayette VC-27)
2 100 mfd, 6-v miniature capacitor (Lafayette CF-106)
1 220 ohm, Y,-w carbon resistor

Parts for this project were obtained from:
Lafayette Radio, 111 Jericho Turnpike, Syosset, L. I., N. Y.
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Build the
Amplagimik

The Amplagimik—a source of audible sound
and a utility test amplifier—will be o valuable
addition to your shop equipment. A *‘ready-
built” amplifier is the heart of the instrument
which you can build for less than $10

By FORREST H. FRANTZ SR.

HE Amplagimik (Amplifier and Audible

Generating Gadget) can be used as a util-

ity test amplifier, an audio signal tracer,
a microphone tester, and an audible tone gen-
erator.

How It Works: With the Amplagimik
switch set to Position A., Capacitor Cl1 is
connected in series with the amplifier and jack
J1 (Fig. 1). In this position the unit functions
as an amplifier and R2 is the gain control. It
may be used as a utility amplifier for radio
tuners or microphones, an audio signal tracer,
an ac bridge null amplifier, or for any of the
other numerous functions which an audio am-
plifier can perform.

With the Amplagimik switch in the L, M,

You can use the Amplagimik for testing microphones.
Lock the microphone in a vise and measure output.

or H position, a low, medium, or high fre-
quency audible tone is generated. Capaci-
tors C2, C3, and C4 are the respective feed-
back capacitors which turn the amplifier into
a sound generator. Vernier frequency control
is provided by R2. In this mode of operation
the Amplagimik may be used to test micro-
phones or any other test requiring audible
sound.

Construction: Lay out and drill the front
of the aluminum miniature case as in Fig. 2.
Fasten the back with the self-tapping screws
provided prior to drilling. This will minimize
the chances of messing up the case during the
drilling operation. Clean burrs from the edges
of the holes and remove chips from the case.
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It

Fig. 3: Begin the wiring after placing the parts as
shown in the photograph. Solder all connections.

PICK-OFF LEAD

FEEDBACK LEAD

Fig. 5: Adding the pick-off lead and the feedback
lead. Dress the feedback lead close to the chassis.
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