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

HOW TO GET A GOOD PAYING JOB IN

RADIO-TELEVISION

EARN WHILE YOU LEARN AT HOME IN SPARE TIME

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

Only 36 starts you " wsan »vamen

President
Mcen by the thousands . . . trained Radio-Television Service Technicians .. are needed
at once! Perhaps you've thought about enter.ng this interesting, top paying field, but
lack of ready money held you back. Now—ijust $6 c¢nrolls you for America’s fincest,
most up-to-date home study training in Radio-"Television! This offer is made because
Radio-Television must have the additional men it needs as quickly as possible. Weare
willing to do our part by making Sprayberry Training available for less money down
and on easicr terms than ever before. This 1s your big opportunity to get the training
you need . .. 1o step into a ine job or your own Kadio-Television Service Business-

Get Practical Experience
with 25 Kits of Radio-TV Parts

In addidion to modern lessons, sou train
with actual parts and cquipment. Build
the tamous Sprayberry Training Televi-
sion Sct, Mulu-Range Tester, 2-Band
Radio, other Test Equipment—all yours
10 keep. Get Latesttraining on Color TV,
‘Transistors, Hi-Fiand UHF Conversions
10 makeyour training more valuable,

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

Radio-Tclevision needs you! S¢e how and
why Sprayberry Radio-Tdevision home
training offers you more, Three training
pians (o suit your exact nceds. Low pay-
et .. only $6 stares you. Backed by over
27 years of distinguished training expe
ricnce. Rush special postcard—reply cou
pon for catalog and tree sample lesson

The Radio-Television industry is begging for trained men for

interesting, profitable service work ... get set now!

WRITE NAME AND ADDRESS — Cut out card and ma

YOUR No
MAME

Necessary
ADDRESS

POWN__ -STATE

BUSINESS REPLY MAIL

First Class Permit No. 34316, Chicago, HIL.

SPRAYBERRY acapemy

OF RADIO-TELEVISION

Dept. 212-F 1512 Jarvis, Chicago 26, lil.

Postage Stamp

If Mailed in the
United States

comsmmpm i, gogf

new

60 page

catalog i

and actual & i _'t‘
sample 's‘f 2%
lesson f‘-'—':_a_‘__

This coupon nceds no
SLIMP OF enve ope. Just
Write name. in upper let
corner,cutoutalong dotted
hoce and drop i1 any muail
Iu):\. Pay no attention to
printing on back ot the
card. By return maal you'll
receive our big 60 page
catalog and free sample
lesson.

SPRAYBERRY
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These kits were developed with fomous

SOUTHWEST RESEARCH INSTITUTE

ond are o
TRUE BASIC SCIENCE (OURSE
o The 8 instiuction monuols ore expertty written, thearly
illustroted — exciting, interesting
© WITHOUT PRE¥IOUS EXPERIENCE you can complete every pro
jedt ond gain o voluable, comprehensive science background

EASY - FUN - EDUCATIONAL

$

&
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— W 5

_A,"N.;-Au "
with the §
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PMOTO ‘ﬂfRO(yRAPH of 3 Flys W 3
n ith Mi and Ph
(Actual Size 37 diameter)

These 8 Kits Make Up a Valuable,
Versatile Science Laboratory
Containing Standard Parts by:

SYLVANIA, MALLORY, G, €
PYRAMID, STACKPOLE, TRIM
AND OTHER RELIABLE MANUFACTURERS

Retail volue of parts olone is over
FIFTY DOLLARS

Circuits ore

transformer
comes with

Des
plete
it Ic
.
1 wish 1 could provide each of my Physics | R. M.
students with all of your enjoyable ki,
You are doing a wonderful job.
Aflen T. Ayers
Physics Dept
Jamestonn High School
Jamesiown, Nen York
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AMERICAN BASIC SBCIENCE CLUB, Ino, San Anionio, Texos

FOR SAFETY!

woplied by helotien

RADIO-TV EXPERIMENTER

he AMERICAN BASIC SCIENCE CLUB offers this

Exciting New Hobby for Everyone

Zow (oot SCIENCE LABORATORY

Over 100 Fascinating Projects with

COMPLETE LABORATORY COMES IN 8 KITS ..

SUPPLIES ALl THE

R M S asthe
\ | ' ICS= ATOMI RGY
KOuNp) SLICTRICIES- |HEAT ELECTRON cs=I)GHT ATOMIC IN

. ONE A MONTH

EQUIPMENT FOR ALl THE FOLLOWING:

ELECTRICAL EXPERIMENTS
Educationol fun with Elecira-Mognels,
Teandormer,  Golvonometar.  kheo-
Mot Relay, VYolimeler, Whealitone
Widge. and other eiectric equipment.

PHOTOELECTRIC EYE
Photoelectric Cell. Excitec lomp
nd Elecironic Feloy. Everything you
need 1o contral mators, bells. alarms,
and do other light beom ceperimants

CODE PRACTICE SET
Signal Ouciflator, Key and Flasher

e complete oultit ta learn to
recelve ond iranimit the Morie Code
. e fitnt step to o Hom licenss

RADIO SERVICE EQUIPMENT
All the porh fo build your owr
fodio Signol Tracer ond o Probe
ght Continuity Tester. Both picces
ore invcluoble in rodio rervicing.

PHOTOGRAPHY LA8
Complete dork room equipmen:.
Printer — Enlorger — Elecironic Timer

- Sofe Ught — Developing Trays
ond wpply of poper ond chemlcols.

ATOMIC RADIATION EXPM.
heck roc «ity of orer ond do
rodiolion erperiments with sentitive
Electre: pe. Somple rodicactive
1ources of Podium, Uronium included.

ULTRAVIOLET LAMP
Produce darriing color effects with
invhible “biach light' . Used eatensive:
Iy for crime delection. minerclogy
and science and induitrial research,
Fluorescent Trocer Chemical included.

mms 00wnn PAY

ONLY

COUPON

RADIO RECEIVER

A sensitive Ihree tube Regeneralive

Yodio thot o i own OC power

s va Plugs into reg 18 voit

ted omplete with Heo Sel,
MICROPHONE

A 1ensitive corbon-bulton micro:
phone thot grecty amplier vnasus-
pected noive Aho adoploble for
vie wilh your redio tronsmitier

STROBE LIGHT

A vorioble pulse neon fight
Fieeres” molion of ropidly vibral.
ng roloting objechh for clote

study and checking trequencies, FPM

SOUND EXPERIMENTS
loborotory demonstration of sound
wovet, resonpnce ond pikch. Includes
Variobte Frequency Oncillotor,
Sonomeler and Loud Specier

SLIDE PROJECTOR
Tober 16mm and 33mm slides, shorp
focusing, convection cocled. G.E
Projection lomp included. Abo ad
aptable o1 a Projection Microscope.

SPINTHARISCOPE
Gives you o blown wp ringside siew
ol tha brifliant eaplorions of disinte.
groting redium atoms ejecting alpho
parficles a1 11,000 miler per second.

HEAT EXPERIMENTS

SPECTROSCOPE
Fossingling opficel instrument used
‘o identily and gnclyze ivbslonces
by obierving the specirum of their
fame. Spectrum chorts ore included.

ELECTRONIC EXPZRIMENTS
Erplore lunctions ol socuum Iuber
ond  other eleciron tomponents
Buitd on Electronic Switch—Ampli
fier. ond other eaperimentol circvit

BROADCAST TRANSMITTER
Sends cleor tramimimions of both
«ode ord voice to nearby rodios.
Con be uted with your microphone:
record ployer, or code ascillator

TELESCOPE
A mounled aitronamicel Telescope
Migh quelity ground lens enables
you fo examine details of the
moon’s surfoce and divlant obiects

MICROSCOPE
Migh oad low power, precision
ground Llem. Substoge Light cnd
Poiarizer. Adoptobie for phatomicrog

*faphy in connection with Phota tot~

ATOMIC CLOUD CHAMBER

See minoted lrocks of ipeeding
aucleor porticles emoncting from ro
oactiee Alphg source ond mysterrous

oim oys from o.uter 1poce

WEATHER STATION

Anaroid Borometer, Cup Anemometes

Study the Molecviar Theory of heal
ng 2 1
1 oot Gas Thermameter ond spe

Microicope orrangement that shom:
the effect of Moleculor Movement.

Your Satistaction or Your Money Back...AND

you may cancel at any time without oblgation.
These "no 1isk” assurances because we know you will be...
SURPRISED!

low vroitoge

Thet

These & Auxiliaiy Textbooks

Y
'IC- %

AMAZED!

ONE A MONTH FOR 8 MONTHS!

that ! mepiutes wind
speed. Shng Piychrometer, Humidirty
Gauge, Cloud Speed Indicator

Cioud Chart and Weather Map.

FREE

SOLDERING
IRON
with second
Kit

DELIGHTED!

,

W S WD minicAN BASIC SUENCE CLUB, Ine. w L |

ing me A.RS,

Ciry.

Lab” in eicht ki
~ plan che
$3 ug O tage o
Fostage ! k
[ k

M BN R MAIL COUPON IODAY D e =

301 Fost Crockent. San Antonie &, Texos
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COYNE

in Chicago— prepare for today's TOP OPPOR. |
TUNITY FIELD. Train on real full-size equip- I
ment at COYNE where thousands of successful
men have trained for over 60 years—largest,

ELECTRONICS
ON REAL

Motors—Generators

Co?\zgfshﬁﬁ‘;g:m oldest, best equipped school of its kind. Profes-
Appliances— sicnal and experienced instructors show you
Automatic how, then do practical jobs yourself. No
Electronic vious experience or advanced education ne l
Control Units Employment Service to Graduates. l
START NOW—PAY LATER—Liberal Finance and Pay-

ment Plans. Part-time employment help for studenta. '
GET FREE BOOK—""Guide to Careers™ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Coyne Electrical School, 1501 W. Congress Parkway
Chartered Not For Profit  Chicago 7, Dept. 30-9C
OR WRITE TO

MAll (oupon ADDRESS BELOW

COYNE ELECTRICAL SCHOOL
Dept. 30-9C~New Coyne Building |
1501 W, Congress Pkwy., Chicago 7, Il

RADIO ELECTRONICS
ON REAL

TV Receivers—
Black and White

and Color ' Send BIG FREE book and details of ol the training
AM-FM and you offer. However, | am especiolly interested in:
Auto Radios | [ Electricity 0 Tdevision [ 8oth Flelds
Transistors I
Printed Circuits ¢ Nome
Test Equipment | Address
i
Ciry __Stote

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

Send Coupon or weite fo address below
for Free Book

and full details,
including easy
Payment Plan.

Coyne brings you MODERN-QUALITY Television Home Train-

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

- N
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION
NOT FOR PROFIT
1301 W, Congress Parkway o

B W. COOKE, )1,

Pravident
Coyne—tha Inatitution behind this train-

ng the (argest, oldest, best squipped
Chidup|Z: Begt, 40 K s idential echool of ite kind, Founded 1595.

No obligation, no
salesman will call.

Covna
SLactmca,, meas scnaoy || emme

| COYNE Television

 Home Training Division

| Dept. 30-H9, New Coyne Building

J 1501 W. Congress Pkwy., Chicago 7, Il

| Send Free Book and details on how | can get
I Coyne Quality Television Home Training at
| low cost and easy terms.

| Name___
V Address =S
L City. State.




The
Beautiful

oL
CONSOLETTE

—only small
organ with
two full
G1-note key-
boards and
22 stops.
Requlires only
2rx3+27 floor
space! Com-
merclal value

approximates
ly $1600
or more.

BUILD THIS SUPERB 2/t
ORGAN FROM SIMPLE KITS
and save over 50%!

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober Electronic Organ!

Now you can build the ment you assemble is as
brilliant, full-range fine, and technically per-
Schober CONSOLETTE or fect, as a commercial or-
the larger CONCERT gan...yet you save over
MODEL with simple hand 50% on quality electronic
tools! No skills are need-  parts, high-priced labor,
ed; no woodworking nec- usual store mark-up!

essary. Just as-

semble. clearly [ THE GREAT s"ier“;k'e'
marke elec- end for 16-page
tronic parts C'?‘NCEERT booklet in full
guided by step- ODEL color describing
by-steg instruc-  Mmeets Schober organs
tions. You build | specificationsof| you may builld
from Kkits, as fast American for home, church
or as slowly as Guild of or school, plus
g;ou please . ..at Organists articles on how

easy it is to build
your own organ and how
pleasant it is to learn to

lay. Also avallable is 10"

P demonstration record
(price $2.00 — refundable
on first order). Send for
at once, investing just literature. No obligation
$18.94! The superb instru- and no salesman will call.

Mail This Coupon For FREE Schober literature

And Hl-Fn Demonstration Record TODAY!
Yho Schober Organ Corp., Dept. RX-1
2248 Broadway, New York 24, N. Y.
[ Please send me FREE full-color booklet and
other literature on the Schober organs.

Please send me the 10” hi-fi Schober demon-
stration record. | enclose $2.00 (refundable on
receipt of my first kit order)

ome, in your
spare time — with a small
table serving as your en-
tire work shop.

Pay As You Build!
Start bujlding your organ

2ome...8tate... . ... 0}

RADIO-TV EXPERIMENTER

send for this

Electromcs
Catalog

TEST INSTRUMENTS  HI-Ft

batlery eliminators  stereo and monaural
battery testers tuners

bridges preamphfiers

decade boxes power amp ifiers
electronic switch integrated ampliflers
flyback tester speaker systems
oscilloscopes

Hi-Fi « Ham Gear
probes HAM GEAR
signal and cw transmitter

K|Ts AND sweep generators  modulator-driver
fube testers grid dip meter
ASSEMBLED transistor tester
vacuum tube

i oL
voltmeters instruments in
Ready-to-use volt-ohm

use throughout
for pr ional ters

the world.
and home use LIFETIME service and calabration guarantee,
IN STOCK at your neighborhood EICO deater.
Send now for FREE catalog RTE-3

® 33.00 N. Bivd,, lICIN"
. praised by the experts’
25 BEST BUYS IN ELECTRONICS

© 18960 ELECTRONIC INSTR., CO., INC.

you save 509,
on Top-Quality
Test Instruments

-

.22 Cal NEW 7 SHOT REPEATER
» lUTOMlY‘E The skitied hands of
the German ;:unnmlth is_responsible
B for thisx .22 Cal
.mnwmalu wﬂl\ self-¢jccling  empty
shells. Just 4 inches long, fits casilv
@ into pocket or purse. Ideal for sport-
ing events [Hoating. Stage use. (Not
B available to Calif. resideats). No
.permn n Money back guare
antee. Comes for $6.95 from
Best Values Co., Dept. F-86, 403 Market St., Newark, New Jersey ]

ey T T EYT I IY YL L L L L X 1

INVENTORS

PROTECT YOUR PATENT
With NEW PATENT SALES AGREEMENT

Now you can sell your patent and be SURE you are pro-
tecting your interests 100 percent. Prepared by the
Dean of a leading law school, this S&M Patent Sales
Contract will help you protect yourself and make sure
you or your attorney overlooks no detail. Not a blank,

but a true, TESTED Sales Con-
tract that Mll protect your eari-
fngs and interests. Send (oday onIy
A——

iber 7 shot repeater

for a copy of our Patent Sales
Agreement,

SOLD EXCLUSIVELY BY

SCIENCE & MECHANICS MAGAZINE
450 East Ohio Street, Dept. 411, Chicago 11, [ilinois
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In Spare Time at Home=Prepare for a Better Job—or
Your Own Business In One of the Many Branches of

You build and

keep this valuable

Vacuum Tube
VOLTMETER

If you ore seeking a better job or a business of your own,
the appealing field of Television-Radio-Electronics offers
REAL PROMISE!

: In this fast- growmg field, trained Electronic technicions find
YEU)(6 R it Ve opr A 5. 5 i 'a @ meny good-paying, interesting jobs in manufacturing, in-
2‘:,,:3:‘0:,2:::,90,?'0:5 . « : stalling, operating, servicing. Equally important is the focy

servicing. SR “ \ that these are GOOD JOBS —offering the kind of o future
- ; o #ON (S that on untrained man often dreams about.

24
v Ji

No previous technical experi-

ence or advanced education

needed. Prepare for this profit-

‘-‘;a able field in your spare time
= ot home, or in our modern
o ‘ Chicago or Toronto Labore-
HOME MOVIES . . . ; @, tories. Nothing else like it!

. make important points crystol :&@ Senc for FREE detaiis.
n

clear. Speeds your jeorning. It's
(o lo R almost like hoving an instructor EARN WHILE YOU LEARN
ot your side! Aftes you get part of DeVry Tech's

Tv MILITARY SERVICE troining with equipment ut home,

n 1f you are subject to military . you may then in your spare Oivvge,
DeVry Tech’s service, the Informatioh we begia to eorn real money servic.
program also have should_prove very ing Radio ond Television sets.
includes 'ruln‘"g helpful. Mail coupon fo.
im Color Television day

Build and keep this BIG
DaVry Engineered TV set—
easily converted to UW.F.
(Devry offers another home
.. training, but without

e TV set)

Tou work over

: ™ 300 |
to Profitable Job Opportunities b & 5 il
TV-Radio Broadcast Technician L Prelo
Color Television Specialist
Radar Operator * Laboratory Technician
Airline Radio Man * Computer Specialist
Quality Control Manager
Your Own Sales & Service Shop
.« . PLUS MANY OTHERS

me same EMPLOYMENT SERVICE

that has helped thousands of our graduatss
toward fine careers in Electronics.

Send for FREE BOOKLET TODAY! p

Accredited Member of NaXonol Home $tudy Coundil
‘One of Morth America's

w .ve' information-packed publico-
@ ftion FREE! Mail coupon today.
DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, (I, Dept. RTE-3-Q

[ ¢ i

| | Hi E TN ;:;:‘:qsc,:‘:::“’ Flease give me your FREE bocklet, “Electronics in Space Trovel,”

= q Neplo 0 end tell me how | moy prepare to enter one or more branches
i El H;( = 3 = e - cf Electronics.

L] | f T Home Age
T . - PLEASE PAINT

' a » N Stroet Apt.
Ciry Zone State

Canadian residents cddress DeVry Tech of Coneda, Ltd,
$26 Roselawn Ave., Yoronto 12, Ontorie
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@ BUILD THE BEST!

build quality money-saving

knight-kits

A PRODUCT OF ALLIED RADIO

see them all in

ALLIED’S

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

SAVE UP TO 50%

See the 1960 KNIGHT-KIT line
—availableonlyfromaLL1ED.
KNIGHT-KITS are lowest in
cost, convenience-engineered
for easiest assembly—the
only kits with money-back
guaranteed specifications.
Send today for the 1960
ALLIED Catalog—select your
KNIGHT-KITs—and...

SAVE ON EVERYTHING
IN ELECTRONICS

Get more for your money in
Stereo hi-fi systems and com-
ponents; save on recorders
and tape; Amateur station
equipment; TV tubes, anten-
nas, accessories; test instru-
ments; electronic parts,
tubes, transistors, tools,
books. Send today for your
FREE 1960 ALLIED Catalog!
EASIEST TERMS

only $2 down on
orders vp to $50

ALLIED RADIO

100 N. Western Ave., Dep!. 64-C, Chicago 80, lil.
O Rush FREE 1960 ALLIED Catalog

largest
stocks

FREE

catalog

Name.

Address.

TR o G oD G W e e o A D Yy
MR |

City. Zone____State______

ELLERY
QUEEN'’S
1960
ANTHOLOGY

A Who’s Who of Whodunits!

“The Queen volume contains twenty-three
stories . . . none has appeared in an earlier
Queen anthology, and only two have been
anthologized anywhere. You will, I'm sure,
join me in hoping that this new kind of
Queen anthology will become (as its title
should indicate) an annual event.”

—Anthony Boucher, The New York Times

HOURS OF THRILLING
READING ... collects in one vol-

ume the finest stories which have appeared
in Ellery Queen’s Mystery Magazine over
the past 18 years—selected by Ellery Queen
himself. Stories by such famous mystery
writers as:

Agatha Christie

Erle Stanley Gardner

Mary Roberts Rinehart

Rex Stout

John Dickson Carr

Tales of mystery and of crime by such
famous literary figures as:

W, Somerset Maugham
Ben Hecht

John van Druten
Mackinlay Kantor

And much, much more . . . & book every-
one will be proud to add to his library
—3 short novels, 20 short stories, 320 pages.
If your local newsstand dealer is sold out,
fill in the coupon below and we will mail
your copy of this mystery treat.

:Davis Publications, Inc., pept. 565a
] 527 Madison Ave., New York 22, N. Y.

Please send me....... copies of
ELLERY QUEEN’S 1960 ANTHOLOGY.

]
]
1 | enclose $1.00 for each copy.
: O ) am an EQMM subscriber.

1 NAME.

B ADDRESS

CiTy ZONE

]
] STATE
h-----q,---------—
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m / Christy Shop-Method Home Training
makes you a@ more valvable and desirable

technician, assures you of more money, faster progress and
greater success. This practical step-by-step training makes
everything interesting and easy, makes learning fun.

You don't have to leave home or quit your job to learn this
simple, easy way. A few hours of your spare time each week
soon prepares you for earning while learning and later for a
big-pay job or profitable business of your own in this fabulous,
fast-growing new industry.

3 new books contain complete information. Describe the course
and many opportunities in this fantastic new fleld. Send for
your 3 free books today!

19 TRAINING
INSTRUMENTS
INCLUDED

In a few months you learn what
used to take years of hard work
to master, reach your goal
sooner and are better prepared

CHRISTY TRADES SCHOOL

Gentiemen:

to make moaximum progress l and Electronics, and the many opportunities this new field offers,
Send for complete infarmation
todayl | NS, mght - - - ST+ Tomjesebbwms o - - - o elo bl = -
CHRISTY TRADES SCHOOL ' Address .......o...es
Dept. T-211 I
3214 W. Lowrence Ave. City ...

Chicago 25, III.

MAIL COUPON TODAY/

Shop-Method Home Training Course in Radar, Sonar, Television, Radio

C.T.S.’s Complete Course!

C.T.S. training covers every phase of this fascinat-

ing new subject. You get this comprehensive train-
ing starting with your first lesson. You learn Radar,
Sonar, Television, Radio and Electronics in C.T.S.'s
Complete course. This broader knowledge and
greater understanding means more jobs and higher
pay for you. Why be satisfied with less? You learn
faster and better with Christy Shop-Method Home
Training. It gives you all the training y sed in
a clear, simple, easy-to-understand way

Big pay, interesting work, immediate success, awalt
those thoroughly trained in all branches of elec
tronics. And the C.T.S, Master Shop-Method Home
Training Course is the only complete course in

Radar, Sonar, Television, Radio and Electronics

Dept. T-211, 3214 W. Lowrence Ave., Chicago 25, HlI.

Please send me, without cost or obligation, two FREE Lessens and
the new 24.page ilfustrated book telting all about the C.T.S. Master

FREE
BOOAS,

State.



prepare for your career in

ELECTRONICS
RADIO-TV
COMPUTERS

and other fields of
ELECTRICAL ENGINEERING /|

At MSOE, you can equip §
yourself for a career in many /
exciting, growing fields:
MISSILES » RADAR * AVIONICS
AUTOMATION » RESEARCH
DEVELOPMENT » ELECTRICAL
POWER * ROCKETRY §

When you graduate from
the Milwaukee School of
Engineering, you are pre-
pared for a dynamic career
as an Electrical Engineer
or Engineering Technician,
Under a faculty of specialists, } )
you gain a sound technical f
education in modern, com-
pletely equipped laboratories
and classrooms, As a result,
MSOQE graduates are in
great demand and highly
accepted by industries
nationally. . !
At MSOE, you will |
meet men from all walks
of life and all parts of the {
country — some fresh out |
of highschool or prep school, |
others in their twenties — |
veterans and non-veterans.
You can start school in any one_of four
quarters and begin specializing immedi-
ately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3-month preparatory course also is available.

wed— |FREE CAREER BOOKLET?
|| Iiyou'reinterested in any phase of elec-

;&-'&'é"‘ tronics, radio or television, be sure to
n look into the programs of study offered
» by the Milwaukee School of Engineer-

- ing. Just mail the coupon.
------------------------------.

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. RTVE-60, 1025 N. Milwavkee S,
Milwavkee, Wisconsin

Please send FREE Career Booklet. I'm interested in

[0 Electronics [ Electrical Power [] Television

[J Mechanical Engineering [] Radio [] Computers

[] Electrical Engineering [J Industrial Electronics
PLEASE PRINT

Name
Address.

Age..

Zone....... State ...

ity.
{J I'm eligible for veterans education bLenefits
MS.125

h----------
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Experimenters!

- . BACK-ISSUE
BARGAINS!'
Two for $1.00
Four for $2.00
$2.50 for Six

These back issues of the
RADIO-TV EXPERIMENTER
are still available:

rvb l"i":::," b
= -

Eﬁaa‘{a-l

538 Contains over 10 projects.
Radlo direction finder, hidden
metal detector, low-cost speedlight,
remote control firehoat. shortwase
receivers, radiotelephone station,
radio-controlled garage .Joor upen-
er. Ningle copy, Hu¢

55] Includes sun-cell TRF rpe-
cciver, plans for experimenter's
test hench, decade ohm hox, elec-
tronle  tie-tac-toe, spit-powered
oscillator, photoelectric controls,
slgnal tracer. portable ht-fi record
player, single-tube organ. Single
copy, 75¢

559 Has 43  Qiferent profect
plans inecluding 13-meter ham rig,
simple signal mixer, eleetronic
moisture tester, fiuger-clip radio,
telethermoscope, portable phono-
graph, hi-fl tone arm, strobe-fash
unit.  Single copy, 75¢

562('uulalns 53 make-1-yourself
projects:  translstorized intereom,
Citizens Band 2.way radio, 7-tube
FM tuner, 6-meter ham rig, sun-
eelled motor, stcree music center.

5 Ningle copy, 75¢
'rv
RADIOTS.

Two for $1.00
m‘ Four for $2.00

Also available, these
e SCIENCE EXPERIMENTERS

557 Plans for 40 projects
ineluding  Van dc  Graaff
senerator, Testa coil, Wims-
burst static machine, cloud
chambers, Mght ray tracer,
satellite “scope. solar fur-
nace. Ningle copy, S0¢

¢ 563(1omain< oscr 50
science  projects  including
{ repulsion coil, satellite caw-
cra, tone gencrator, atmos-

t pheric voltmeter, infrared
t detector.  Single copy, 75¢

| RUSH COUPON TODAY
7 Satisfaction guaranteed

SCIENCE and MECHANICS, Dept. 333

450 East Ohio St., Chicago 11, Illinols l
Enclosed s §.......... Pleare send me: |
O All SIX of tho Experimenters for $2.50. []
T The TWO RADIO-TV Expcrinenters cireled for §1.00, l
538 551 559 562 !

T Al FOUIL RADIO-TV Expcrimentirs for $2.00,
O Both SCIENCE Esperimenters for $1.00. l
T The cirded jssucs at single copy prices: l
538 551 559 562 557 562 ]
NAUE e e l
ADBLT S e e l
RI7 06 006000000000000000000600000000 ZOND . ..., l
STaaTre l

-----------------d
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NOW! McGraw-Hill's Low-Cost Home Cq_urse SI}ows

ow I I Ix I | i oM avg
RaDiy REPAIRING ,

Radio and Record Changers

RIGHT AWAY |

— even if you've never looked
inside a set before!

3 F

ow would you like to be boss of

a nice TV-radio-record changer

repair business — making $50 to $76

spare time, or $150 and up in your
own shop?

Now, thanks to McGraw-Hill’s
new 6-volume Course, you can get
started right away! This Course
brings you EVERYTHING you
need to “‘cash in’” on the TV-Radio-
Changer boom. Over 2,350 pages of
money-making ideas and techniques
by top factory engineers and elec-
tronics experts. TWO HUGE
TROUBLESHOOTERS tell exactly
WHERE to begin, WHAT tools to
use. THREE GIANT REPAIR
MANUALS tell and show how to
FIX every trouble the casy way,
“polish off”* every job like a whiz,
Complete Home Study Volume
guides you every step of the way,
tells how to build your business into
a spare- or full-time MONEY-
MAKER!

EARN While You Learn

Tested — and now used in repair
shops and by electronics instructors
— Course volumes are simple enough
for green beginners, amaze ‘‘pros”
with quick, easy methods. Start you
doing simple repairs — and earning
money — from very first chapter.
ABC pictures and directions make
tougher jobs a “snap.” Before you
finish you earn many times Course’s
low cost.

AT LAST! at Amazing LOW COST —
\" the Most Complete TV-Radio Re-

J pair Course Ever Peblished. TELLS
|| ==y and SHOWS How to do Every
Y- Job Quickly and Easily —
. 3 Make GOOD MONEY, Full or
Spare Time, in the BOOMING FRepair Business

NO previous training
needed; TV repair business
pays wel. in good times or
bad. NO complicated for-
mulas. PLAIN ENGLISH
pictures and directions
cover ANY jobon EVERY
SET — tubes, circuits,
speakers, new ac/de,
am/fm/shortwave port-
ables, Color TV, even
what to charge for every
job and how to get cus-
tomeras!

Age and Education
No Barrier

Age doesn’t matter. Past
experience doesn’t matter.
Your farmal education
isn’t important. Over 40
MILLION TV sets, 130
MILLION radios — and
the shortage of repairmen
— mean big money for you.
Course makes it easy to
cash in, start your own
secure, profitable business.

PARTIAL CONTENTS

Television and Rodio Repaiting

— Testing, repairing, riplac-
ILg parts, 566 pages. 700 * This-
1:-How'' pictures, dlagrams. By
John Markus, Feature Ed., Elec-
tronics Magazine.

0 Practicol Radio Servicing =
Easy-to-follow directions,
d.agrams, drawings — with job
syeet for every repair joi. 599
pages. 473 lllus. By Willlarr Mar-
cas, Alex Levy, Electronic Train-
ing Experts.

Profitoble Raodio Troublesvooting

—WHERE to look and WHAT
t> do for every trouble, Fow to
avold costly mistakes, Fandle
customers profitably. 330 pages.
153 “how to’’ illus. By Willlam
Marcus, Alex Levy.

Profitable TV Troubleshoeting —
Short-cuts to SPOT and FIX
every trouble—fast, for big prof-
I°s. By Eugene A. Anthony. Serv-
{ze Consultant, General Elzc. Co.

9 Repaoiring Record Changers —
Step-by-step pictures and
directions — how to set up serv-
fce bench, etc. 278 pages. 202
A-B-C pictures. By Eugene Eck-
lund, Eng. DuMont Lab., inc

O(ompleu Home Course Outline
— Getting started in televl-
sion and radlo servicing. How to
get the most out of your Course.
How to get ahead FAST. By
John Markus.

PRACTICAL RADIO
SERVICING

PROFITABLE
TELEVISION
TROUBLESHOOTING

REPAIRING ;
RECORD CHANGERS

This Amazing
Offer Saves You

6 BIG VOLUMES
Including
Home Course Outlinel

Shows How to Get
Ahead Fast

SEND NO MONEY

Try Course 10 days FREE. (We
pay shipping!) If you don’t agree
it can get you started in a money-
making repair business — return it,
pay nothing. Otherwise keep it,
earn while you learn; and pay the
low cost on easy terms. Mail coupon
NOW. MeGraw-Hill Book Co., Dept.
SMA-4, 327 W. 413t St., New York
36, N. Y.

’I'ee 4 Valuable Repair Alds: TV, RADIO, CIRCUIT
and TRANSISTOR Detect-O-Scopes (Total Valuz $4.00)

FREE — whether
you keep
or not — FOUR DETECT-O-SCOPE
Charts. TV and RADIO Scopes en-
able you to spot tube troubles in a
Jifly. CIRCUIT and TRANSISTOR
Scopes spot circult and transistor
troubles. Make fix-it jobs easler,
faster. 16 x 21 inches each. ALL
FOUR (warth $4.00) yours FREE,

Course

r—+I’NIS COUPON SAVES YOU 312.85J—'|

o - e e e

McGRAW-HILL Book Co., Dept. SMA-4 |
327 West 41st St., Mew York 36, N. Y.

Send me — postpald — for 10 DAYS’ FREE |
TRIAL the 6-Vol. McGraw-Hill TV, Radio
and Changer Servicing Course. If okay, I'll l
remit $4.95 in 10 days; then $5.00 monthly
for 5 months. (A total savings of $12.85 on |
the regular price of Course and Detect-O-
Scopes.) Otherwlse, I'll return Course in }0 |
days. pay nothing.

ALSO send FREE ({o KEEP whether or not '
1 keep Course) the TV. RADIO, and CIR-
CUIT DETECT-O-SCOPE CHARTS. plus up- '
to-the-minute 1960 Transistor Detect-O-
Scope — total value $4.00 '

Name

Address

Zone No

City.... . (if any) State

CMECK MERE If you prefer to enclose firat
payment of $4.95 with coupon. Same easy pa
pl?n;dsame 30-day return privilege for full
refund.

SMA.4
-----——-———-—J
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TRANSISTORIZED POCKET FM
RADIO AND CONVERTOR KIT

Fun for the youngster or the veteran in the electronic fleld . . .

A 3-way transistorized pocket FM radio and tuner which tunes

. the complete FM band from 88 to 108.6Tr}r:eg?cycles plust air-

> m craft band from 109 to 145 megacycles. This fantastic set can

l‘; l\.l‘a l“\l'l O be used in your car, home, or pocket, and needs no antenna or

TRANSISTORIZED ground wires. Completely non-directional, this compact FM

cusToMm radio and tuner will play where all other radios have failed.

+ § Set has been demonstrated under an X-ray beam and near

= other electrical devices without any static or distortion. Fea-

turing a two-stage circuit, this FM radio and tuner will pro-

duce music of top quality from stations located many miles

from the receiver. Kit comes complete with easy-to-build
instructions.

KIT, Complete with
Speclal HI-FI Earplece with earmold, cord, and plug, $29.95 postpald.
(less Earpilece, $26.95)

TWO-STAGE TRANSISTOR
AMPLIFIER
OR PRE-AMP KIT

You can build a powerful two-stage amplifier or pre-amp which
can be used as a phonograph amplifier or amplifier for a erystal
set, and as a pre-amp for crystal or magnetic pick-up. Kit
comes complete with two transistors, volume control with
switch, attractive plastic case with a snap bottom, and is pow-
ered with a single penlight cell with an output of nearly 14 of a
watt. Complete with easy-to-follow instructions. $6.95 postpaid.

SPECIAL SECTION for RADIO BEGINNERS

Crystal-Set Kit $1.25 p p
Headphones (double) $2.25 p p
Ball Bearing Tuning Condenser with Metal Dial ond
Knob $1.50 p p
(Free Crystal with each $10.00 order)
Beginners all Wave Kit Two Stage Circuit with Transistor, High
Frequency Tube, Drilled Chassis and all Clips and Wire—$7.85

less batteries. Many users report up to 12,500 miles on short wave
plus the Broadcast Band. Tunes from 16 meters to 160 meters.

RADIO-TV SERVICING AID

-~ Powerful 7-
\ power magni-
- fying glass
mounted on_3%
S —

tweezers. Ex-

cellent tool for
getting into difficult and hard-to-see
places, ldeal for radio kit builders,
model craftsmen and for the Radio-
TV service technician. Special low
price, $2.256 postpaid . . . A REAL
SERVICE AID BARGAIN!

WORLD’S SMALLEST TWO BAND RADIO

TUNE IN THE WORLD OF EXCITEMENT WITH THE WORLD’S FIRST THREE STAGE TRAN-
SISTORIZED TWO BAND RADIO KIT FOR ONLY $5.00 FULL PRICE—READ CAREFULLY

This set tunes the broadcast band and a click on the band switeh lets you enjoy
exciting police calls, ship to shore, aircraft, both commercial and military,
amateur phone stations, code and foreign stations from all over the world. (It's
the best electronic buy ever offered.) Tunes as many stations as sets costing
up to $100.00. Kit includes the following parts: Min-Tube, Min-Tube Socket. a
special detector, printed circuit plate, a band switch, a battery switch, a tuning
knob, a two band coil, an (Ekeradio) electronic wand. four condensers, two
resistors, two phone clips, antenna trimmer, four rubber mounting feet, hookup
wire, a coil mounting clip. and u sheet of easy-to-follow instructions, A 722 or
a 107 transistor can be used for the third stage (Not furnished). Any phones
will work with this set. Two small batteries furnish the power (Not furnished).
This can be mounted on your small board or small plastic box. Send only $5.00,
a self-addressed gummed label to facilitute shipping of this fantastic kit, and
ten cents in stamps to the address below, If the above instructions are not
followed, your order may be delayed several months, so read carefully.

EKERADIO ELECTRONIC DEVELOPMENTS

Dept. E ° 650 North Fair Oaks Avenue ® Pasadena, Callfornia
In Calif. add State Tax—No C.0.D. U. S. Orders Only
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Let me pend you Hiia

F.I.ECTRONIC KIT!

ASSURE YOURSELF OF
FINANCIAL SECURITY-INDEPENDENCE

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

You learn practical electricity g ‘
by using your hands. Bes! of l -

% all, these kits are yours to keep || ‘
§ and use forever! w

—-q?’-.'*
ILLUSTRATED COURSE
TRACER SHOWS EVERYTHING

The Christy maintenance and repair course is
written in simple, easy-to-understand lan-
guage. Each section is profusely illustrated by
photographs ond drawings and shows you
what troubles ta look for and then how ta cor-
rect them. In addition, our course shaws you
how ta build pawer tools at law cost. Also
teaches yau welding, nickel plating, generol
repairing {saw filing, bicycle and gas stave
repairing, etc.). Should camplicated technical
problems arise or the need for a special re-
pair part, simply call on us. We affer YOU

WE SEND You “N our FREE' Advisory Service for LIFE! W=
ELEC"’R‘C K‘T teach you how to solicit business get repect

arders and what to charge. The Christy
Course plus our hame-shop training kits make

You a combination that will go a long woy
WE TEAC“ toward ASSURING YOUR SUCCESS.

RUSH THIS COUPON TODAY!

ELECTRICAL RP-
PLIANCE REPAIR-

i CHRISTY TRADES SCHOOL, Dept. A-511

|NG 1 3214 W. Lawrence Ave., Chicago 25, IIl.
WFE B aving Tater Hram EARNINGS WHILE L6 ARvanEy " Sorvicing ond imtructiont for

rom
WE GIVE YOU LIFE-

T‘ME ADV‘SORY : INQINOLYY. JKil o ke o o o o e ols)e =% Slskolsls snsRsRsRolksRsoe o o sksiotolo o o) o AgO..ivrvrnnnnns
sERV‘CE l L CLICOI800 080 & Jn0aUBa0s dOB0BKE o 0 0 0R8 BOTHNE cRBEEE 0 00 ™8 600 6 0 06
I (€72 5000 00000 ¥i0q o Peamm il Zone......... State. ... ...ouenn

hﬁ--ﬁﬁ-----------ﬁﬁ----‘
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FARM
TELEPHONE
& CABINETS

Slightly used crank style CABINETS
(once used everywhere) for Home
Hobhby Shops. Complete with trana-
mitter, receiver, belis, crank and
shelf (Less Generator). Has all of
the outside parts. Make beautiful,

unique Radlo Cabinets, Liquor
Chests, Spice Cahinets, Flower
Planters. ete. Immediate deliveries

assured. $7.00, F.0.B. Chicago.

TELEPHONES

TALK
ROOM TO ROOM

to the house across the
road, ete. Enjoy your
own private telephone
aystem!

Reconditioned cradle
phones Guaranteed!

2 for $
only SS 00 3
Each

We can supply every-
thing you need.

WRITE FOR ILLUSTRATED BULLETIN BB-4

MICROPHONE, Dept. BB-4, ‘25 st i

L VOY s

Y4 V204

KING -SIZED
PAGES

EVERYTHING
N RADIO
TV AND

ELECTRONICS
100°S OF

$

FOR (g7 Tind

Bak ALY

o'maranlrr 21 paGES

OF BARGAINS
NOT IN ANY
\OTHER CATALOG

DM

o3 '\').', ¢ =

BURSTEIN-APPLEBEE co.

.IDapl. RE, 1012 McGee St., Kansas City 6, Mo.
] Send Free 1960 B-A Catalog No. 601,
Name

|‘h| '

Address.

City State

SO EASY IT'S SHOCKING, IF
YOU USE ENLARGED PLANS

to bulld electronic projects. Enlarged size, step-by-
step craft print plans—complete with detailed mate-
rlals lists—are available for the following:

191. TESLA COIL. 70.000 volts at 500000 eps.
Spectacular but safe, .$1.00

Produces

227. REPULSION COIL. Delles law of gravlt) electromag-
DELICANY " maemiiin At R .$1.00
243. DEMO ELECTRIC MOTORS. Pllns for both windmill
und engine i¥pes.. .$1.50
251,

ma drives motor

258. SUN-POWERED RELAY. Llsht ncthated control with
a varlet) of practical applications. . ... $1.00
264. HI-FI FM RECORD PLAYER. Phono osclllalor arm :md
turntable for hi-fi reproduction.. -$1.
265, ELECTRICAL COIL- WINDING MACHINE.
ered with foot-controlled reactor

279. WIMSHURST STATIC MACHINE Consmnt source of
static electricity. . . $1.50
283. VAN DE GRAAFF GENERATOR
Produces up to 250,000 voits.

301. VAN DE GRAAFF GENERATOR Produces uD to 400 000
volts. This is the apparatus that can stand your hair on elng(;
3

SOLAR BATTERY AND MOTOR Batterys volt at 188

Molor pow-
.$1.00

Costs s:io to buﬂd

1f you order two or more craft

SAVE MONEY' prints, deduct 25¢ from the

regular price of each print. Thus, for two prints. deduct 50¢;
three prints, 75¢. etc. Use handy coupon below. Satisfactlen
guaranteed or money bacs.

G G G o 0D G OGN G D G BN Gh GB Gh GR 0D B =
SCIENCE and MECHANICS, Dept. 227

450 East Ohio S¢., Chicago 11, lllinols

Enclosed is §___ Please send me the circled plans.

These plans are $1.00 each

iR2 227 258 264 265

These plans are $1.50 each

243 251 279 283

NAME
ADDRESS.
CITY & ZONE e

STATE.

Here's 20¢. Please send me your flustrated catalog of 196
craft print plans.
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LET RCA TRAIN YOU
, IN ELECTRONICS

RCA Institutes, one of the world’s largest electronic
technical schools, offers a Home Study Course in . . .

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your

electronic training . ..
advanced principles of

Electronic Fundamentals

Television
Servicing

Send for our
64 page Home
Study Catalog

FREE!

RESIDENT SCHOOL offers Tech-
nicol Institute ond VYecatianol
School Courses in Electronics. Day
and Evening classes stort 4 times
each yeor, Resldent School Cara-
log sent free On request.

ANOTHER WAY RCA SERVES EOU-
CATION THROUGH ELECTRONICS

from basic electronic theory to the more
color TV and Automation.

Electronics
for
Automation

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

RCA INSTITUTES, Inc. Home stusy school, ept. RTVE20
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligotion, send me the FREE cotalog of Home Study Courses. No
salesmon will call

Name Age
Address
City Zone. State

Veterans, Enter discharge date
CANADIANS — Toke odvontage of these same RCA courses at no
dditional cost. No p ge, no , no deloy. Send coupon to:

RCA victor Company, Ltd., 500] Cote de Liesse Rd., Montreal 9, Quebec

To save ime, Paste coupon on pestcerd
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L New lsotronic Training Method! I

. LEARN TV REPAIR
| IN ONE SHORT WEEK

Now, after 5 years research-a dynamic TV train.
ing technique that makes others obsolete! If
vou've waited for a chance to have your own
prrosperous business, here’s an opportunity to
make up to $150 weekly, almost immediately!
NO EXPENSIVE TRAINING — NO LONG STUDY!
You want to get started servicing TV sets - not
building them! So, why pay up to $250 for high.
priced lessons and equipment . . . study long
months? Our revolutionary ISOTRONIC method
qualifies you to handle any make TV set right
away! All the mmflicnl technical theory is
already taken care of by our Scientists! This new
technique - hailed the most practical in the field
- was developed by two of the indusiry’s most
respected scientists, in cooperation with every
major American TV manufacturer!
PUT YOUR “KNOW HOW'' TO WORK FOR PROFIT!
In addition to the most streamlined training pro.
gram of its type, you also benefit from a com
plete Business Plan that explains fully how to
start, conduct, and expand your own TV Service
business. Written by expert business consultants.
Packed solid with practical know-how instead of
theory! Yes,a comgleu"Businm Package'" de-
i, to quickly bring you the good things in
life that come with your own successful business.
FREE LESSON PROVES ISOTRONIC METHOD WORKS!

For conclusive proof, send now for full details
and FREE SAMPLE LESSON. Apply it to your

WANTED!

140 Wealthy Manufacturers
Ready to Pay Top Prices

WHEN you get an idea you think may be worth

thousands of dollars—a brand-new product
wanted by everybody; a way to improve a product
already in use; a lower-cost, easier method of serv-
icing, making, or doing something—you can know
exactly HOW and WHERE to cash in on it and make
big profits.

Our book, HOW TO FIND A BUYER FOR YOUR
INVENTION, reveals hundreds and hundreds of
needed inventions in every tvpe of business. Lists
140 manufacturers who are cager to buy inventions
(patented or unpatented) . . . and pay top cash. Tells
you WHO to contact and HOW to sell—helps you
get the most cash or royalties for your ideas or
inventions!

own ailing set or a friend’s - repair it with.
out a single tool or testing vice - con
y | vinee ourself that the amazing lsotronic
FREE. meth can put you in a profitable TV
business of your own, in one short week!
Sampll Write today ~ free lesson supply limited!
L (No obligation. no salesman will call.)
BSSON | v SERVICING SYSTEMS, Dept. 0-872
1038 So. La Bres, Los Angeles 19, California

b ——

WHY SO MANY INVENTORS FAIL

Few inventors know how to cash in on their ideas.
Some spend their entire lives literally sitting on a
gold mine without ever getting to the right man in
the right firm. The secret of selling your invention
—and your short-cut to success as an idea man—
is in knowing WHERE your ideas are actually
needed, and HOW to contact the man who will
say “Yes—BUY!”

That is exactly what the editors of SCIENCE and
MECHANICS have now made easy for vou to do.
Their brand-new guide helps vou get the right contact
in the right firm. It lists hundreds of inventions ur-
gently needed by top manufacturers. Tells you the
name and title of the man to contact in each firm to
make a quick sale!

SEND NO MONEY
Examine Guide FREE for 5 Days!

Just mail coupon below and we will rush you a copy
of “How to Find a Buyer for Your Invention” to
examine FREE for five days. If not convinced that
it is worth many times its low cost, simply return
it and owe nothing. You don't risk a penny.

Fill in coupon for a FREE One Year Subscription to
OLSON RADIO'S Fantastic Bargain Packed Caralog
— Unheard of LOW, LOW, WHOLESALE PRICES

mmm e — ey

i SCIENCE and MECHANICS, Dept. 412

on Brand Name Speakers, Changers, Tubes. Tools, Hi- 450 East Ohio St., Chicago 11, lllinois |
Fi's, Stereo Amps, Tuners and other Bargains. ] '
I'lease send me—for 5 days’ FRLE ENAMINATION a copy
of “llow to ind a Buyer for Your Imention,” | nless complete I
NAME = - I I‘y :u(l;ﬂ;«l M‘llh Ilnmlkl Ikmu) 1renu;;l it dn 5 duys and owe noth
Lt e J e 240, 20
ADDRESS —— — I 1-35-{ |u§~|l‘:nrnn- :nu ‘l‘m:dlltn'xl: 0 el B e & (0B 863 [ :
—= ZONE__STAT
CRAY £ £ INAME ... . 0000000000000 00000000 1
If you have a friend interested in electronics send his
name and address for a FREE subscription also. D ADDRESS ..o |
OLSON RADIO :CITY ................................. ZONE. ....... |
CORPORATION ISTATE .............................................

SAVE Money! FKnclose only $2.95 WITH this co.pon.
]02 S. Forg S'., Akron ., Ohlo I D Then we prepay delivery charges. Same 5-day return
privilege for full refund applles.
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Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
=== and AUTOMOBILE (I RCUITS

As an electrical trouble shooter the Model 70:

o Will test Toasters, Jrons, Broilers, Heating Pods, Clocks, Fans, Vacuum Cleaners,
Refrigerators, Lamps, Fluorescents, Switches, Thermostals, efc.
Me:llwles A.C. and D.C. Voltages, A.C'.' |'mth.C. Cnlnvenl, Ro;is'onces, Leakages, etc.
Will measure current consumption while the opplionce under fest is in operation.
Incorporates a sensitive direct-reading resistance range whic will measure all
resistances commonly used in elecirical oppliances, motors, efc.
Leakage detecting circuit will indicate continvity from zero ohms to 5 megohms
(5,000,000 ohms).

As an Automotive Tester the Model 70 will test:
o Both & Volt and 12 Volt Storage Botteries ¢ Generators o Starfers o Distributors
o Igniticn Coils * Regulators ¢ Relays ® Circuit Breokers © Cigarette Lighters ¢ Stop
Lights * Condensers * Directionol Signal Systems ¢ All Lamps and Bulbs ¢ Fuses
* Heatirg Systems * Horns ¢ Also will locate poor grounds, breaks in wiring, poor
connections, efc.

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

Just read the following partiol list appliances and motors using a sim- Onl

of contents: Whot is electricity? © plified trouble-shooting technique. nly
Simplified version of Ohms Low ¢ Model 70 comes 85
Whot is wattoge? o Simplified H R complete with

wattage charts » How to measure . °|w fo trace trouble in the elec. 64 page book

voltage, current, resistonce ond "'“’.' circuits ond poris in outo- ona test leads.

leckage * How to test all electrical mobiles ond trucks.

#_—————-_—————--———

Superior's New Model 824 A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN IO SECONDS FLAT!

Insert it Into & num-

Turn the filament bered socket as desig- .
@ selector switch to posi- nated on our chart n',“‘bna:’:"_‘h‘ qual
tion specified. (over 600 types in-
- cluoded).
7 THAT'S ALL! Read emission quality direct on bad-good meter scale.
——
FEATURES: Prm}ucl:uondol I:hlss Mod‘el was dflnye{l a lul%{ye?r p‘endlng
e Tests over 600 tube types. e Dual Scale meter permits f,‘,‘,’{h‘;d .;t'uu);u:‘ “:'&e;, omr n’-ﬂ&'ﬁg DEYstATYOrgihls new
t'lll'reﬁsgxbgu and other gas- testing of low current tubes. We cgnlm r:lodel az;lA will ouu:jerlorm s'ml ar fl{[ooklng ‘:mnﬁ
. kich sell for much more—and as proof, we offer to s ip
o Employs new 4" meter with e 7 and 9 pin stralghteners w!
sealed air-damping chamber mounted on panel. on our examine before you duy poticy.
resulting in accurate vibration- o All sections of multi-element Model 82A comes housed in handsome
less readings. tubes tested simultaneously. pertoble Saddle-Stitched Texon cose 50
Sere O poptas tube: 1ypes Ul itive leakage test Only -
ng all popular tube types . ra-sensitive leakage tes . -
and prevents possible obso- circuit will incicate leakage up (Picture Tube Adapter availoble for §5.50
lescence. to 5 megohms. additional)

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

o e . m —— = = — o ————— — =

Tey eny of the abeve r MOSS ELECTRONIZ, INC.

""‘"::""'" "'.“ : Dept. D-707 3849 Tenth Ave., New York 34, N. Y. Name . .. v e e |
ays ore you buy.

Please send me the units checked on approval, 11
H complately satlsfied ) completely satisfied [ will pay on the terms specified Address . i
then send down pey- with no interest or fnance chnrres added. Otlrerwise, |
ment snd pey beloace | 1 will return after a 10 day trial positively cancelling Cit Zone State
esindicated on coupon. all further obligation. Y A“ prices et FO.B., N.Y.C o I
y_: Interest or Finance | . F.O.B, NY.C
Charges Added! If not odel B2A T 1 e 8.50
campletely setisfied | O Model 70 . ........ Total Price $15.86 o ;‘b.so' 'wum'n ‘107 ’d.'y:“n-ll’:ncee ‘:Bﬁoo I
return wnit te vs, no I g&ﬁhﬁ“{%&% llll‘)o :&);s. Balance $4.00 monthly for 5 months, ]

_ SRplapation netessery. O Include Model 85A Picture Tube Adapter at $5.50

L-——--n--—“------—---- - ah D M > S Sw w=n o

o
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Dr. BRUNO FURST's

Setool of MHemory
and &mh@tz’am
WILL SHOW YOU HOW TO

Remembler

NAMES, FACES, FACTS,
FIGURES & BLUEPRINTS

For Details See The Article On
Page 77 In This Issue.

SR\ School of Memory
Sam\ 211 Concentration

NAIL DRIVER
Atlas ., SCREW STARTER

Drives nails safe and straight into
wood, concrete, metal or brick — in
corners, hard-to-reach places . .
anywhere. No more lost tem ers,
bent nails or damaged surfaces
due to hammer “misfiring”. ideal
for Do-1t-Yourselfers, Housewives
= anyone who uses a hammer.

Special $ Each,
S lm:op:l;c.vory ’ Postpaid

II'\I!; Send cash, chack or money order Ne C.0.0.'s, please.
!.I K-J COMPANY

- \ 235 204 S« Milwankes 4, Wis.
HYPNOTISM

RECORD & HAND DISC

Use For = . New Invention
Hypnotizing Has Hypnotic
Othersand | (' Revolving
% s Self-Hypnosis - 5 Lens
[

Hold the Hypno-
the person you want

Swe one Hypnotizes others— in groups or
wdividuslly. Ends by passing hy pnotic cou-

[
Con i front v
tol to you. Ride two—for Nelf-1[3 prusis.

10 Hypnotue. \jbrate the Coin. This

Vias fuscinating Fleeteic Metronome, Echo | eets the by pnotic lens into motion. It
Chamber buckground. Free Eye Fixation | captures and holds jour aub ect's
Bpows dn’din;m..»h..m-. Unbreakshle T8 rpm nn-..(;n this wmmeing iy pnotic wid
alen Iny word. Ratie- cumplete  with  secrets
faotion Guntanteed or Moner 94§95 wnd tnateactionn. Moy 9] 00
Back. Onh epd. Huek af ot defighted. Only © ppd.
HYPNOTIC-AIDS, Dept. RX-1, 1133 Broadway, N. Y. C. 10
B Enc.  $1.00 — send (]
“*Hypno-Cein’ (OO 6000000000606000a6000000000000
D Enc. $4.95 — send Address .........ciiiiiiiiiiiien l
1 “*Record Kit City oo, State........ ]

s Gh BN GO BN 5D SN SD 5D 5D BN BN BN GO A5 5D AN &N A
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And 63 Other Toys and

Games You Can Make

UR 192-page book TOYS AND GAMES YOU

CAN MAKE pives detailed plans for making
78 action toys, thrilling games and fascinating play-
things (15 of the projects can be completed in just
one evening). Only ordinary hand tools are needed,
and our simple, easy-to-follow plans show you exactly
HOW to proceed. The detailed drawings, photographs,
materials lists and step-by-step instructions make it
easy as A-B-C.

IT'S EASY! IT'S FUN!
SAVE MONEY, TOO!

This giant collection of plans for toys ranges from
those for pull toys for tiny tots to those for a suitcase-
size powercycle for teenagers—it includes something
for every child or young adult. You'll have fun, and
you'll pocket substantial cash savings by making these
projects yourself,

ORDER YOUR COPY—NOW!

Ordinarily & book like this would sell for $3.00 or
more, but while our first edition lasts we will send
you a copy for only $1.95. The quantity is limited,
so act now. Attach your check or money order to
the coupon below. We guarantee complete satisfaction
or your money will be refunded.

J SCIENCE and MECHANICS MAGAZINE, Dept. 506
450 East Ohio Street, Chicago 11, Hiinois

Enclosed is $1.95, for which send me, all charges
prepaid, a copy of the deluxe edition of your
192-page handbook, TOYS AND GAMES YOU
CAN MAKE. If | am not completely satisfied, |
may return the handbook within 5 days for full
refund. | take no risk.

NAME.

ADDRESS.

CITY ZONE._STATE____
L-----------------J

’4



ow!

e

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER... Training that is proved and tested
in Resident School shops and
laboratories. by a School :hat is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE...You lcarn ALL PHASES of
Television-Radio-Electron®cs.
LOWER COST... Other schools make severil courses
out of the marcrial in out ON
MASTER COURSE
pay more for less training than
you get in our course at ONE
LOW TUITION!

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, (rains you in your
spare ume at home, for these unlim-
ited opportunities. including many
technical jobs leading 10 supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WiTH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—Y
LEARN BY DOING'! Wec send you
complete standard equipment of pro:
fessional quality for building various
experimental and test units. You ad-
vance step by step, petform more than
100 experiments. and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to eatn extra money right from
the starc. Many of our students pay
for their coursc —and more— while
studying. So ¢an you

RESIDENT TRAINING AT LOS ANGELES

1t you wish 1o take your training in our Resident
School at Los Angeles, the ywln's TV capitat,
start NOW In our big, modern Shaps, Labs and
Radlo-TV Studios, Mere you work with fatest

Etectronic equipment - - professionally snstalted

finest, most complete facitities offered by
any schoot, Expert, friendty instructors. Personat
attention. Graduate Employment Service. HWelp

in finding home near School - - and part time
job white you learn. Check box in coupon for
fult information.

you can '“Md! £

TOP PAY...UNLIMITED OPPORTUNITIES

LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Racio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Ma wufacturing, Broadcasting and
Communications, Automation, Radar,.Government Missile Projects. "

RADIO-TV EXPERIMENTER 17

MORE MONEY
m TELEVISION

RADIO-ELECTRONICS

:nd you

You get all information
by mail ... You make
yous own decision .. .at
home! NO SALESMAN

WiLL CALL

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO.DATE, PRACTICAL, IN ERESTING.
Every National Schools Shop-Method
lesson is made easy (0 understand by
nuraerous illustrations and diagrams.
All instruction material has been de-
veloped and wsted in our own Resi
dent School Shops. Laboratorics and
Scudios.

SEND FOR leORMATlON TODAY . 1 can
mean the difference between SUCCESS
and failure for you'! Send for your
FREE BOOK "'Your Future 1n
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY

while you are thinking about your
futurc. It doesn’t cost you anything
0 investigate!

YOU GET...

¢ 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance

e Job Placement Service

® Unlimited Consultation

® Diploma—Recognized by Industry

o EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV

. Radio AM & FM

. Electronlcs for Guided Missiles
Spund Recordlng and Hi-Fidelity
FCC License

. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONALfititi SCHOOLS

‘WORLD-WIDE TMmNG SINCE 1905

ONOL AW

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERILNCE

aApproved for
G1 Training

-

[] MAIL NOW TO

MATIONAL SCHOOLS, Dept RKK-40

4000 § FIGUERODA §T LOS ANGELES 37, CALIF

! Rush [ree TV-Radio “Opportunity” Book and sample
I tesson. No salesman will call

T AR N I e -
LT 1§ AL —

(1 3 A—— 1= } 3 STATE

i
NAT'ON AL SCHOOLS ':1 Check if Interested ONLY in Revigent School lralning a1 Los Angeles

Los Angeles 37, Calif. ' n e et ehente?

Yopon oo oo oo oo Go G0 oD € ES 2 G» B
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, MOBILEHOME

ourna

MOBILEHOME JOURNAL, unlike any other
publication in its field, recognizes that the
mobilehome living story has two sides—male
and female. Thus it will include information
not only for the head of the house, but also
for the heart of the house—features on sub-
jects of vital interest to women as well as
articles for the men of the family.

ON SALE APRIL FIFTH

Yau are cordially invited to became a charter sub-
scriber to MOBILEHOME JOURNAL, the first publica-
tion in its field dedicated to serving the interests and
needs af the complete family unit. You will find feas
tures such as these in each exciting issve:

e HOW TO SELECT YOUR NEW MOBILEHOME
—a wealth of information for the veteran mobile-
homer—and for the novice.

o THE CASE FOR AIR CONDITIONING—a com-
plete analysis of what this essential feature can
mean to the typical mobilehomer.

o WHY THEY RELAXED THEIR ZONING—this
hard-hitting article explains why a town that once
fought tooth and nail against "those gypsies in
the trailer camp' has done a complete about-
face.

o LET'S HIT THE ROAD—pointess for travel trailer
fans on how to enjoy a camp-out in high style—
high in everything but cost.

The first issue of MOBILEHOME JOURNAL
goes on sale April 5th. It will be an issue you
won’t want to miss. You can assure yourseif of
receiving it and the succeeding five issues—
six in all—at the special half-price charter
subscription rate, by filling in the coupon be-
low and mailing it today. Reserve your copy
of the first issue now!

NAME

ADDRESS

CITY

r HALF-PRICE CHARTER SUBSCRIPTION COUPON - e e
] ]
i MOBILEHOME JOURNAL, Dept. 565C i
) 527 Madison Ave., New York 22, N. Y. )
I Please enter my Charter Subscription to Mobilehome Journal O Cash enclosed ]
[ | at the special, hali-price rate, six issues for $1.00. O Please bill me 1
] |
] ]
(PLEASE PRINT)
| |
| ]
] |
] ZONE STATE ]
S G an an GE En GE R BE B B e {THISOFFEREXPIRES APRIL 4, 1960) mm o m o mm s e o = m 8
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CIRCUITS AT HOME
All Guaranteed to Work!
Progressive Radio “Edu-Kit” ®

NOW INCLUDES
% 12 RECEIVERS

PRACTICAL
HOME

only

32295

Unconditional Money-Back Guarantee

"t should

RADIO
COURSE

is understood and agreed Rthat
o

the Progr du-Kit'" .he returned
e TIRAMSILT TRE M M

full, without quibble or
tion, and without delay.

The high recognition which Progressive
*Edu-Kits'' Inc. has earned through its many
years of service to the public is due to jts
unconditional insistence upon the mainte-
nance of perfect engineering, the highest
instructional standards, and 100%% adherence
to its Unconditional Money-Bachk Guarantee
As a result, we do not have a single i

Qques-

* SIGNAL TRACER
* SIGNAL INJECTOR
* CODE OSCILLATOR

* No Knowmdge of Radio Necessary I fied customer throughout the entire w:rld.
s No Additional Parts or Tools Needel 5 amm wm em we on == oo o o0 == .= -
YOU DON'T HAVE TO SPEND HUNDREDS OF DOLLARS FOR A RADID COURSE

The ‘*‘Edu-Kit'® oHfers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is desluned to train Radlo & Electronics Technicians, making
use of the most modern methods of home training. You will iearn radio theory, construc-
tion practice and servicing, THIS IS A COMPLETE RADI SOURSE IN EVERY DETAIL.

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

You will learn the baslc principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Osclilator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Iinjector, Progres-
sive Dynmamic Radlo Electronics Tester and the ng instruct 1 material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenss You will bulld 316 Recelver, Transmitter, Code Osclilator, Signal Tracer
ang Signal Injector circuits, and learn how to operate them. You will receive an encelient
background for Television, Hi-Fi and Electronics .

Absclutely no previous knowledge & radio or science is required. The < Edu-Kit” is the
product of many years of teaching and engineering experience. The *“Edu-Wit'' will pro-
vide you with a basic education in Electronics and Radio, worth many times the complete
price of $22.95. The Signal Tracer alone worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the '"€du-Kit’’ in more than 79 coun-
ested in Radlo & Electronics because you tries of the world. The ""Edu-Xit’" has been
want an interesting hobby, a well paying carefully designed, step by step, so that
business or a job with a future, you will find you cannot make a2 mistake. The "‘Edu-Kit'*
the ''‘€du-Kit'* a worth-white investment. allows you to teach yourself at your own

Many thousands of individuals of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *"Edu-Kit'’ is the foremost educational radio kit in the world,
and is universally accepted as the standard in the field of electronics training. The "‘Edu-
Kit'* uses the modern educational principle of "*Learn by Doing.'' Therefore you construct,
learn schematics, study theory, practice trouble-shooting—all in a closcly integrated pro-
gram designed to provide an easily-learned, thorough and interesting background in radio.

You begin by examining the various radio parts of the ‘"Edu-Kit.” You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast statlons, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more agvanced theory
and techniques Gradually, in a progressive manner, and at your own sate, you will
find yourself constructing more advanced multi-tube radio circults, and doing work like a
professional Radlo Technlcian.

tncluded In the ‘‘Edu-Ki course are sixteen Recelver, Transmltter, Cade Oscillator,
Signatl Tracer, and Signal Injector circuits. These are not unprofessional ‘’‘breadboard'’
experiments, but genuine radio circuits, constructed by means of professional wiring
and soldering on metal chass plus the new method of radio construction known as
“Printed Clrcultry.’”” These eircuits oprrate on your regular AC or DC hous2 current.

THE “EDU-KIT"” IS SOMPLETE

You will receive all parts and instructions necessary to bu 16 ditferent radio and elec-
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, mica, ceramic and paper dielectric condense resistors, t.e strips, coils,
hardware, tubing., punched metal chassis, Instruction Manuals, hook-up wire, solder, et

In addition, you receive Printed € materials, inclu 9 Printed Circ chassl
special tube sockets, hardware and instructions. You also receive a useful set of too a
professional electric soldering iron, and a seclf-powered Dynamic Radio and Electronics
Tester. The ““Edu-Kit'' also includes Code tastructions and the Progressive Code Oscitlator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will also receive Icssons for servicing with the Progressive Signal Tracer and the Progres-
sive Sianal njector, a High Fidelity Guide and a Quiz Book. You recejve Membership in
Radio-TV Club, Free Consultation Service. Certificate of Merit and caunt Privileges.
You receive all parts, tools, instructions, etc, Everything is yours to keep.

v
1
i
i refunded
i
i
i

[
|

o — |
| PRINTED CIRCUITRY |

At no Increase In price, the " Edu-Kit'*
now inciudes Printed Clrcuitry. You
bulld a Printed Clrcult Signal Ilnjector,

a unique servicing lastrument that can |
detect many Radio and TV troubies.

ORDER DIRECT FROM

[J Send **Edu-Kit" postpaid.
[0 Send *““Edu-Kit'* C.0.D.

This revolutionary new technlque of |
radlo construction is now hecoming IOLBUVES G - Goks = o o o+ o misis » 5 50 o o [oose o o sk s » EXKNE\oxexcrns
popular In commercial radio and TV sets. |
A Printed Cireult is a speclal Insu- 1
lated chassis on which has been de- Address

posited a conducting material which
takes the place of wiring. The varlous '
parts are merely plugged In and soldered
to terminals. !
Printed Circultry Is the basls of mod-
ern Automation Electronics. A knowl. ,
evdge of this subject Is a necessity today
for anyone Interested In Electronics. |

BECOME A RADIO TECHNICIAN For Only $22.95

19

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT ToOL

WRENCH SE

VALUABLE DISCOUNT CARD

CERTIFICATE OF MERIT
INSTRUCTION MANUAL
QUIZZES
10

L]
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5
L
m
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n
H
v
z
n
»
o
!
4
<
0
r
c
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COMSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

SERVICING LESSONS

You will lsarn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct, You wiit learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
nal Signal Tracer, the
njector and the dynamic

unique Signal

Radio & Electronics Tester While you

are learning in th way, you

will be able t0 do many a repair job for
r friends and neighbors,

yo and charge
fees which will far exceed the price of
the *'€du-Kit.”’ Our Consultation Service
will help gou with any technical problems
you ntay have.

J. Stataitis, of 2% Poplar Pl., Water-
bury, Conn.. writes | have repalred
several sets for my friends, and made
money, The *‘Edu-Ki paid for itself, !
was ready to spend $240 for a Course,
but | found your ad and sent for your
Kit. "

FROM OUR MAIL BAG

Ber Valerio, P. O. Box 21, Magna,
Utah: '‘The Edu-Kits are wonderful. Here
| am sending you the questions and also
the answers for them. 1 have been in
Radio for the last seven years, but like
to wark with Radio Kits, and like
build Radio Testing Equipment. |
joyed every minute worked with the
ditterent kits; the Signal Tracer worhks
fine, Also like to let you hnow that |
feel proud of becoming a member of your
Radle-TV Club.*”

Rooert L. Shu#,
W. Va.

1534 Monroe Ave.,
“*“Thought | would

1] to say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargain con be had at such
a low p . have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it s0 quickly. The
Troubleshooting Tester that comes with
he Kit is really swell, and finds the
trouble, If there Is any to be found.’

AD—RECEIVE FREE BONUS

RESISTOR AND' CONDENSER KITS WORTH $7

) enclose full payment of $22.98.
| will pay $22.95 olus postage.
O Rush me FREE descriptive literature econcerning “'Edu-Kit."

PROGRESSIVE "EDU-KITS" INC.

Progressive Buileing, Dept. 506 NN, 1184.86 Broadway, Hewlett, N. Y.

b o e e e e e e e e e s o o ——— ——
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Connoisseurs of the best in mystery stories read

ELLERY QUEEN'S
Mystery Magazine

RADIO-TV EXPERIMENTER

£

The World’s Leading Mystery Magazine

é

The World's Loading Mystery Megeriae

ELLERY
QUEEN'’S

Mystery Magazine

Here are some of the reasons why it's the leader—here
and abroad (six separate foreign editions) :

® WORLD'S BEST MYSTERY STORIES selected and edited
eath month by Ellery Queen, the finest mystery editor in the
business, able to secure the best mystery and suspense
stories written. Since its inception in 1941, EQMM has
published stories by no less than seven Nobel Prize and
twenty Pulitzer Prize authors.

BEST MYSTERIES OF THE MONTH reviewed by the famed
critic Anthony Bouther, plus a complete listing of all new
mystery and suspense hardbounds and paperbacks.

SPECIAL SUBSCRIBER COVER conservatively designed for
the home, not available on newsstands.

SPECIAL ‘‘INVENTORY" PRICES on paperback titles—big
savings on topflight thrillers; big savings on hardbound books,
too; and a mail book shopping service that enables you to
order mystery hooks not available at local stores,

THREE SPECIAL ISSUES each year—these sell for 50¢ on
the newsstands; subscribers get them at no extra cost.

® MONEY.-BACK GUARANTEE,

These exclusive features make every issue of Ellery
Queen’s Mystery Magasine a special treat to everyone
who enjoys stories of suspense, crime and mystery. To
start receiving vour copy every month, send in the
coupon below today !

ELLERY QUEEN’S MYSTERY MAGAZINE, Dept. 565B, 527 Madison Ave., New York 22, N.Y.
Please enter my subscription to Ellery Queen's Mystery Magazine for:
(15 years, $15.00 1 2 years, $7.00 [ Cash enclosed
{1 3 years, $10.00 {J 1 year, $4.00 (] Please bill me
O] Extend present subscription

NAME

(please print)
ADDRESS
cIty ZONE STATE
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Learnn Electronied

PREPARE FOR YOUR F. C. C. LICENSE—YOUR TICKET

6)

e

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more intcresting employment. This license is Federal
Government evidence of your qualifications in electronics. Em-
ployers are eager 10 hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you 1o take the second class examimation The
scope of authority covered by a third class license it extremely
limited

The SECOND CLASS radiotelephone license qualdies you 10
install, maintain und operate most all radiotelephone equipment
except commercial broadcast station equipment.

The FIRST CLASS radiotelephone license qualifies you to
install, maintain and operate every 1ype of radiotelephone equipment
{except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject casy to understand. The
organization of the subject matter is such that you progress, step-
by-step, to your specific objective —a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence). we train you
quickly and well—no previous training required. Even a beginner
may qualify for his first class license in a relatively short time

FOUR COMPLETE SCHOOLS: To better serve our many students
throughout the entire country, Grantham School of Electronics
wmaintains four complete Divisions — located in Hollywood, Calif.,
Seattle, Wash., Kansas City, Mo., and Wa shington, D.C. All Divi-
sions of Gruntham School of Electronics offer the same rapid
courses in F.C.C. license preparation, either by home study or in
resident classes.

GRANTHAM
SCHOOL OF ELECTRONICS

HOLLYWOOD
CALIF.

1505 N. Western Ave

Hllywood, catif, S 2

——

SEATTLE
WASH.

408 Marion Stree!

(MA 3.7237
Seattle, Wash.

KANSAS CITY 3123 Gillhom Reod
MO. = Knma: City, Mo. EEEE
—
WASHINGTON 821 19th Steaet, N. V.
314

D.C. Washington, D. €.

et

TO A BETTER JOB AND HIGHER PAY!

This booklet

7 (114

This free booklet glves
details of our training J
and exdlains what an
F.C.C. license can do
for your future

Upgrade Your Income with a First Class

F.C.C. LICENSE

In resident classes or by home study, Grantham
training is the easy way to learn more quickly and to
prepare more thoroughly for F.C.C. examinations.
And your firstclass F.C.C. license is the quick, easy
way to prove to your employer that you are worth
more money

If you already have practical experience in radio-
electronics, the Grantham course can adda knowledge
of theory and an F.C.C. license to that practical ex-
perience. This is most important in qualifying you
for higher pay and greater job security.

QOur free booklet gives details of how you can pre=
pare quickly for a better job in the rapidly expanding
electronics industry. Clip the coupon below and mail
it to the Grantham School nearest you.

Get your First Class Commerclal F.C.C. License Quickly

; MAIL €0

{Mail in envelope or paste 3n postal card)

To. GRANTHAM SCHOOL OF ELECTRONICS

1505 N, Westetn 408 Mario 3123 Ziltham Rd. 821-191h, NW
Bellywoos  ©  Seattle ® KarsasCity ® Washington

Gentlemen

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
ond no salesmon will call,

Neme. Age

L =

Cry. b5 — Stote
| em interested in: [J Home 3tudy, [J Resident Classes E-OC
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u Jor a fascinating hobby,

jotn the ROCKHOUNDS!

* get your copy of
the GEM HUNTER'S GUIDE

the all-time best-selling
guide to gem hunting

The GEM HUNTER'S GUIDE contains:

1034 ACTIVE GEM MINERAL LOCATIONS verified and
confirmed by regional experts or personal exploration.
This is the most comprehensive, detailed listing of
North American gem locations available to the hobby-
ist—or specialist.

81 MAPS OF HARD-TO-FIND AREAS, the largest group
of such pin-point accuracy maps ever published.

53 FULL-COLOR PHOTOS OF GEMS—precious and

F semi-precious gemstones and minerals shown as they
: occur in nature.

The GEM HUNTER’S GUIDE also has:

1) Chapters on how to hunt for gem material and how to recognize it when you find it.

2) Chapters on how to identify gem material through field testing by checking color, hardness,
crystal formation, transparency and other characteristics.

3) Special chapters, complete with lists of important discoveries, on diamonds and pearls,

4) A chapter on the fuscinating and popular hobby of collecting and displaying fluorescent min-
erals under black light, including a complete table of fluorescent minerals.

5) A complete list of state mining and geological bureaus from which maps and publications
may be obtained.

6) A complete list of museums having mineral displays and the cities in which they are located.

7) A complete list of colleges and universities equipped to help the gem seeker.,

8) A complete bibliography of books and periodicals of importance to the gem hunter.

Order Now! Get your copy i time for the vacation season!

SCIENCE & MECHANICS MAGAZINE, Dept. 110
450 East Ohio Street, Chicago 11, Illinois

SEND NO MONEY
Please send me—for 5 days’ FREE EXAMINATION—a copy of the “Gem

|
|
Hunter's Guide” packed with pictures, maps, charts, expert advice telling where I Examine FREE For 5 Days
gems may be found. Unless completely satisfied with the book at the end of 5 | SEND NO MONEY. .Just fill
days’ examination, I may return it and owe nothing. Otherwise, I will keep it | . . -

| out and mail this coupon and
|

and send you $3.95, plus 50¢ to cover postage and handling charges. A
we will send the **Gem Hunter's

|
|
|
|
|
|
I Name. oo
|
|
|
|
|
|

Guide” to examine Free for 5

| days at our risk. If you decide

Address . e | to b“." the l)(mk, it may be the
| richest invest ment—in  enjoy-

City, Zone & State........... ... .. ... .. ... ... ... .. ... | :"e“‘ und, perhaps, l\‘" ‘;?Sh "‘i‘
ave s and ling chs et R urns—you ever make. So rush
L] i coupan, Thon Wi will prepay AL T deiivers chovenni only 3.4 W ITH : coupon for 5 days Free exami-

in 5 days for full refund if not completely satisfied.

b e e e _

nation in your own home.
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Terrific \ EXPERIMENTER

TRF Portable

You'll find the Terrific outstand-
ing from the standpoints of sen-
sitivity, selectivity, tone and vol-
ume—and it costs less than $20

By FORREST H. FRANTZ, Sr.

F YOU want a portable broadcast
band receiver, but wish to avoid the
cost and complexity of a superhet,
the Terrific is the portable for you.
The first transistor, T1 (see Fig. 3.)
performs the dual function of RF am- :
plifier and first audio amplifier. The
audio signal is introduced to T1 through “
cqpacntor C4. The audio OUtpl:lt signal The Terrific has o reflexed RF-audio stage, transformerless
of T1 appears across R4 and is trans- loudspeaker operation, and is laid out for growth to a su-
ferred to driver transistor T2 through perhet or communizations receiver.
capacitor C6. The RF signal is intro-
duced to the base of T1 and appears across the loudspeaker directly. This stage is op-
L2 after amplification. The high-Q tuning erated class A, but current consumption has
circuits C1A-L1 and C1B-L2 assure sharp been minimized. Current drain for the en-
tuning and high gain. Diode D is the detec- tire set is approximately 20 ma. A 45-ohm

tor. It rectifies the RF signal, voice coil intercom-
and capacitor C7 smooths the — 70 SECURE type speaker permits
peaks Qf tl}e signal to provide o  BACK VIEW o\ L dn"ect drive. Although
an audio signal across volume v | bE oDED LaTeR, this arrangement re-
control R7. / /" | Bracker rLanse  sults in a comparative-
Transistor T2 is the audio / BACK ly low efficiency out-
output stage driver. The closed { pnourrEr E06E  put impedance match,
q ea = a | OF BRACKET AS REQ. g q g
circuit jack between the driver 1 1 O eeoar FroM it eliminates the need
and output stage permits head- e se"' BN R sony O @ Space-consuming
phone reception. The output S TR M TE o peRFORATIONS  transformer or a min-
stage (transistor T3) drives LO R2 AND R? (®] jature transformer

LOUCSPEAKER :
MODIFICATION which would compro-

mise the frequency re-
sponse and result in

poor tone.
Construction. Cut
off the shaft of on-off
switch S1 at the
groove nearest the
switch. Cut the shaft
of tuning capacitor C1
to a 13/16-in. length.
Cut the shafts of the
volume control R7 and
the control R2 to 7/16-
in. lengths. Enlarge
the speaker mounting
holes on the voice coil
% SEE TEXT connection side of the
cio o= c speaker to Y% in. and

E I+ .:.:" gi =~ mount R2 and R7 in
SCHEMATIC I ;* these holes. Bend out-
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%TR?BEREAI: THESE PMOINTS
MOVE COIL FROM MTG. 5

I T T T
__/é 11 SEPARATE
= THE TWO
3 <—— WIRES THAT
MAKE UP
Y wvooiFicaTioNs To colL L THIS LEAD

SLu USTING
LEAD REMOVED FROM LUG ADJ ING SCREW

LUG 2 WHICH COMPLETES |
CIRCUIT TO LUG 3

CONNECTED TO I =
PIECE OF HOOK-UP
WIRE WRAPPED — 3
AND TWISTED PICK-UP LEAD.
AROUND COIL CUT TO 2" LENGTH
AT THIS END
LOOSEN LEADS CONNECTEO
MODIFICATION TO LUG 2. LEAD WHICH

AND DETAILS L2 COMPLETES CIRCUIT TO

LUG I IS RECONNECTED

put transformer mounting

transmission, other perforations must be
blocked. A cardboard backing sheet was used
to prevent front to back speaker sound inter-
ference; Fig. 6 shows the layout. Use a taper
reamer to make the larger holes in the Ma-
sonite. The metal cabinet back is part of a
commercially available cabinet, but you may
cut and bend your own if you wish.

Cut the perforated Bakelite chassis board
with a hacksaw and pocket knife (see Fig.
7). (Cut-outs A, B and C mount IF trans-
formers if the set is converted to a broad-
cast superhet or a communications superhet,
a procedure to be described in a future issue.
They may be omitted if you do not wish to
have conversion capability.)

Fasten the cardboard baffle to the perfo-
rated cabinet top with Duco cement. Mount
the speaker, phone jack, tuning capacitor,
and antenna coil as shown in Fig. 8. The
side of the speaker on which the volume con-
trols are mounted is held in place by a small
metal clamp. This may be made from a strip

of metal or by rebending

flanges on the speaker up
toward R2 and R7 slightly

T asmall bracket. Place
enough washers between

as shown in Fig. 2. LOCATE —— 25— the tuning capacitor and

Remove the antenna igli:REOR the Masonite board to ob-
loopstick coil L1 from its AN tain a Y-in. space between
mounting board by cutting D them. Fasten the Masonite
into the fiber strip that 33 cabinet front side to the
holds it on the board (Fig. e B *  tuning capacitor with a

4). Separate the two leads
that are soldered together
to form the tap on L1. The
wire on this coil is litz

machine screw. Join the
two pieces of Masonite to
a bracket at the other end.
) Fasten the antenna coil to

wire. Try not to break any
of the strands, but if you
do, apply solder further
back on the lead ends.
Now disconnect the two

™ =L

the cardboard with Duco
cement in the position
shown in Fig. 8.

One small piece of per-
forated Bakelite should be

leads connected to lug 2

— s

fastened to the antenna

of the interstage coil L2 EDGES TRIMMED DURING CONSTRUCTION coil with Duco, another
(Fig. 5) and separate / E AN should be fastened above
them. The loose lead which S the speaker clamp with a

CARDBOARD BAFFLE LAYOUT

makes a complete circuit
to lug 1 is reconnected to
lug 2. Connect the other lead (which makes
a continuous circuit to lug 3) to a piece of
hook-up wire twisted around the end of the
coil as shown. Cut the antenna pick-up lead
soldered to lug 1 of the coil to a length of
2 in. for connection to the stator of C1B
when the radio is assembled. Set the slug
adjusting screw to protrude Y to 3% in. out
of the coil.

Next cut out and drill the panel and cabi-
net sides. These should not be metallic since
complete metallic enclosure would shield the
antenna coil from radio signals. Perforated
Masonite was used for the top panel of the
original model to simplify construction. Solid
or perforated Masonite may be used for the
sides. Although the Masonite perforations in
front of the speaker are utilized for sound

nut to provide necessary
lead tie-down points. Fas-
ten the Bakelite chassis board to the speaker
with a machine screw in one of the tapped
holes on the back of the speaker. If the
output transformer mounting flange on the
speaker projects into the chassis board cut-
outs, bend it further to allow clearance. The
chassis screw also fastens a strip of metal
1 x 1%-in. cut from a tin can. This strip
is the common ground tie-down point. Cut
gashes into the strip along all four sides so
that you can crimp wires in place.

Try to make your wiring and parts place-
ment conform as nearly as possible to that
shown in Fig. 8 if you wish to convert the
set later. Make connections on the chassis
board by passing the parts pigtails and wire
lead ends through perforations. The tight
mechanical fit that results when two or three
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parts pigtails are passed
through one hole are
very reliable electrically,

but solder them for extra o

assurance. Cut excess
lead lengths protruding
through the bottom of
the chassis board to
about 1/16 in. Be careful
to avoid passing leads
through perforations so

*®
U3
(o)

O
fel |

der. Regardless of the
knob you use, a plastic
pointer may be fastened
o) to it. The fine black line
on the pointer is made by
scratching the line into
the plastic with an ice
pick and flowing India
ink into the scratch.
One of the controls, R2.
is used only as a fixed

* SEE TEXT

situated that leads can

PERFORATED CHASSIS BOARD CUT OUT

resistance in this circuit.

short circuit to the speak-
er frame.

Most of the resistors and capacitors mount
above the chassis board as viewed from the
back of the set. The transistors mount un-
derneath. Leave transistor T1 pigtails at
least an inch long for easy conversion to a
superhet receiver later.

Mount the interstage coil, L2, near the
back of the tuning capacitor. The resistor
shown connected across the primary in the
circuit diagram should be connected only if
the set oscillates after it has been placed in
the cabinet and aligned. It's value will be
between 10K and 100K. Orient the coil ap-
proximately as shown in Fig. 8. Fasten a piece
of aluminum foil 1% x 3 in. to the cardboard
beneath the coil with Duco cement and make
a ground connection to the ground tie-down
strip from the bracket at the rear of the
pancl. Make battery leads about 9 in. long.

Three sections of the on-off switch are un-
used in this project. (They will ke used if
the set is expanded.) Set the on-off knob
pointing straight up and down when the
switch is “off.” Then, when the switch is
turned “on” it will point to the machine
screw adjacent to it. Paint the head of this
screw red to make it obvious when the set
is “‘on.”

The shaft of the tuning capacitor specified
is slotted for a spring type push-on knob.
If you wish to use a set-screw type knob,
build the shaft up to full round with sol-

5 e ol o el B S
(BENEATH) | WDl v (BENEATH)
T /.’ : RIC3 R2 €2 T3

N | fCeY e "

i\

\ t ;

CASE

Parts loyout of the Terrific.

It may be replaced with
a fixed resistance of 10K if you don’t intend
to change the set to a communications super-
het receiver later. Or, you may use it as a
tone control of sorts by connecting a capaci-
tor of 0.1 to 1 mfd to it as shown in dotted
lines on the circuit diagram.

The battery Bl consists of six large penlite
cells connected in series to provide 9v. To
fasten the six cells together, lay them side
by side on a smooth surface and drop a quan-
tity of Duco cement between them. The
negative ends of the batteries should be
cleaned with a small file before the battery
connections are soldered. Use as little heat
as possible to solder these connections.

Drill two Y4-in. holes in the metal cabinet
back adjacent to the carrying handle to pro-
vide access to the antenna and RF trimmers.
and drill a hole in the bottom to provide ac-
cess to the RF coil-adjusting screw.

A whip-type antenna (see Materials List)
was used on this set. The antenna is furnished
with a jack and plug. Mount the jack and
solder the plug into it. The antenna may be
screwed onto the plug for non-portable use.
For portable use, the antenna is left fastened
in the two fuse clips provided on the outside
of the Masonite back as shown in Fig. 9. The
clip nearest the antenna coil is used for the
connection. 0

To place the radio in the cabinet, place a
piece of thin cardboard 2! x 8% in. along
the rear of the metal cabinet and extending
about 1% in. up the sides. Place the 9-v. bat-
tery on the cardboard against the cabinet
back and ends. Place a strip of wood !4 in.
thick and about 634 in. long over the battery.
Clamp the strip to the metal cabinet with a
screw through the cabinet hole between the
batteries. Push the battery leads back into
the cabinet so that they won’t interfere with
the operation of the tuning capacitor. Ease
the radio into the cabinet and fasten with
self-tapping screws.

Since the radio may be used in the “han-
dle up” or “flat on its back” pusitions, pro-
vide rubber feet for both positions to avoid
scratching furniture. (Fasten grommets to
the cabinet with rubber-to-metal cement.)
Paint or ink the tuming dial calibration on
the cabinct front.

Alignment. Since there’s no IF alignment
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MATERIALS LIST—TERRIFIC

Desig. Description
(1> Watt Carbon Resistors)

R11 270 ohms

RS 470 ohms

R3,R8 1K

R4, R10 2.2 K

R9 33K

R1 47 K

R6 68 K

R2, R7 10K volume control (Lafayette) VC.34)

C2,Cc7 .001 mfd. subminiature capacitor (Lafayette C-509)

cs .01 mfd. subminiature capacitor (Lafayette C-612)

C4,Cé6 4 mfd., 6v. subminiature capacitor (Lafayette CF-101)

cs 10 mfd., 15v. electrolytic capacitor (Lafayette CF.122)

C3.€9 30 mfd., 6v. subminiature capacitor (Lafayette CF.104)

clo 100 mfd., 15v. electrolytic capacitor (Lafayette CF-126)

C11 160 mfd., 15v. electrolytic capacitor (Lafayette CF.127)

ClA-B 2 pang 365 mmf. variable capacitor (Lafayette MS-142)

Tl Texas Instruments 2N252 transistor

T2 Raytheon CK722 transistor

T3 Texas Instruments 2N185S transistor

0 Sylvania IN 34A germanium diode

Bl battery, 9 volts (6 Ray-0.Vac 7R, Burgess Z or Eveready
915 penlite cells in series)

J miniature closed circuit phone jack (Telex JPM-01)

L1 antenna coil—see text for modification (Miller 2001)

L2 interstage coil—see special instruction in text (Miller
2002 antenna coif)

S1 4P, 2T switch and knob—use one section for on-off switch-
ing (Mallory 32 42J))

SPKR 3V/»" speaker, 45-0hm voice coil (Quam 3A07245)

1 perforated Bakelite chassis board (Lafayette MS$-305)

1 perforated Masonite board (Lafayette ML-81)

2 miniature knobs (Lafayette MS.185)

1 knob for tuning dial

1 metal cabinet back (Use back of ICA 29343 or make)

1 handle for cabinet (available in hardware or variety store)

A whip antenna (Lafayette F-440)

or mixer tracking to worry about, alignment
procedure is extremely simple. The prelim-
inary adjustment of L2 described in the con-
struction procedure will cause the set to be
nearly in alignment at the low end of the
broadcast band when construction is com-
pleted. The set should be mounted in the
cabinet for final alignment. Align the high-
frequency end of the band by tuning in a
weak station between 1400 and 1550 kilocy-
cles and adjusting the trimmer capacitors on
the side of the tuning capacitor C1 for max-
imum output. The antenna trimmer will

POSITIONS SHOWN BY CHANGING
THE ANTENNA MOUNTING
ARRANGEMENT. THE ANTENNA
TRIMMER SHOULD BE TUNED
WITH THE ANTENNA IN THE
POSITION IN WHICH iT WILL
BE USED MOST FREQUENTLY

NON PORTABLE

SET MAY BE USED IN EITHER OF

seem to have the greatest effect on tuning.
Adjust it till the station comes in at a point
on the dial where the RF trimmer tunes the
signal to maximum without being all the way
in or out. Then tune the set to a weak station
between 600 and 700 kilocycles and adjust
the tuning slug of the interstage coil L2 for
maximum output. Reset the tuning dial to
the high frequency end of the broadcast
band and readjust the RF trimmer for max-
imum output.

Out of the metal cabinet the receiver may
oscillate at the higher frequency tuning ca-
pacitor settings. If it doesn’t oscillate when
you fasten it in the cabinet and align it, this
doesn’t matter. But, if the set oscillates when
fastened in the cabinet, you'll have to take
remedial measures. First, check to be sure
that the lead from L2 to the collector of T1
is as short as possible and is dressed against
the speaker frame. The same applies to the
lead to C1B. If the set still oscillates when it’s
fastened in the cabinet, connect a 100K re-
sistor across the primary of L2 as shown in
the circuit diagram. If oscillation still occurs,
try 47K, 33K, and 10K, in turn till oscillation
is eliminated. In the original receiver, the
100K resistor did the trick.

Iron Does Double Duty

e Quite often a small file is needed to file cor-
roded parts and wires clean before the applica-
tion of solder. If you want to eliminate the
necessity of hunting up such a file every time
you have a soldering job to do, attach one to
your iron’s barrel with heavy solid wire, (You
may have to break off the file’s tang if it is longer
than your iron’s barrel.)—J.A.C.

Extending Radio Battery Life

e Many portable battery-operated receivers
tend to cease operation long before the batteries
have terminated their useful life. This is usually
due to the set’s oscillator shutting off because of
reduced voltages on the tube elements. By in-
creasing the signal feed-back voltage however,
the oscillator will continue operation even on
reduced voltages. A few extra turns of wire
added to the “tickler” winding of the oscillator
coil will boost the feedback enough to insure a
longer battery life, and considerable saving in
replacement dollars.
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SIX-METER

Amateur Band
Converter

If you're a Technician or Gen-
eral Class Amateur interested
in six-meter operation, this
simple low-cost converter will
prove a boon to you for either
fixed or mobile vse

By JOE A. ROLF,
K5JOK

low in cost and simple in canstruction, the six-meter canverter
measures anly 2V2x4 in. when placed in its hamemade 1/32-in.
aluminum cabinet. With the tube shield ir place it is less thon
3% in. high. The cobinet is made in ane piece with the exceptian
of the remavable end-plate thraugh which the pawer card passes.

HIS converter can be con-

structed with parts from

most ham scrap-boxes, but
even with new parts its cost
will not run much over $5! Naturally, with
only one tube, it is not as hot as many com-
mercial multi-tube units, but it will gener-
ally hold its own with crystal-controlled con-
verters costing much, much more.

A 6US8 triode-pentode is used—the pentode
section as a mixer, the triode as a tunable
local oscillator. Tuning is done with the re-
ceiver to which the converter is connected,
as with a crystal-controlled unit. But with
the local oscillator tunable from 47 Mc. to
54 Mc., a number of different intermediate
frequencies can be employed.

With a home broadcast or car radio, for
example, the oscillator can be set at 49.4 Mc.
so that 49.9 Mc. to 51 Mc. is received when
the recciver is tuned across the broadcast
band. With a simple screwdriver adjustment,
the oscillator frequency can be changed for
coverage of any desired 1-megacycle segment
of the band. When used with a communica-
tions receiver, the oscillator can be set at
48 Mc. and the entire six-meter band covered
by tuning from 2 Mc. to 6 Mc. This higher IF
not only gives continuous tuning, but pro-
vides better image rejection than the com-
monly used lower IF.

A 2% x4-in. piece of -in. Plexiglas,
available at hobby shops and many radio
supply houses, is used for the chassis. This
material can be worked with simple hand
tools and greatly simplifies construction. Con-
struction, however, can be modified to allow
the use of a mini-box or similar metal box.

Dctails of the chassis arc shown in Fig. 2.
Screw holes for the tube socket and antenna
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B CHASSIS (3 PLEXIGLAS)

jacks, J1 and J2, are not shown and should be
positioned for the particular sized compo-
nent used; g x Y4-in. machine screws mount
all parts. By using a 3/32-in. hole, the screws
will tap themselves into the soft Plexiglas.
The four Yk-in. holes are for mounting the
chassis “o its cabinet with Y% x l2-in. screws.

The tube socket is placed in the middle of
the chassis, the ingut and output jacks are
centered at each end of the chassis, 3s-in.
from the edge. Phono jacks are used and are
mounted on top of the chassis with the solder
Jugs extending through & Y-in. hole in the
(hassis. One jack is designated “Antenna In-
put”, the other, “Converter Output.” If the
converter is intended primarily for mobile
usc, auto radio antcana jacks should be used
in place of the phono jacks for direct connee-
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RCVR.J2 be about 1Y4-in. apart as there is

I L3
e PV <
HEATER c7

CONNECTIONS 47
FOR USE WITH MMF
12V SOURCE

4 5
R6
120
-0- O+

12V --100
TO
250V

tion to the auto radio, or auto antenna.

Mount a three-lug terminal strip on the
underside of the chassis between the output
jack and tube socket. The ground (B-minus)
and B-plus leads of the power cord and R3
connect to this strip. Capacitor C3 connects
from the plate lead end of R3 to the lug on
the output jack.

The oscillator and mixer coil forms are
mounted midway between the tube socket
and the antenna jack. It should be noted
that two different types of slug-tuned forms
were used. These were 4-in. dia. scrap-box
components, one from a discarded BC radio,
the other from a TV set. The form for the
oscillator coil had a press-in type mounting
and was pressed into a 5/16 in. chassis hole
and secured with Duco cement. The other, a
plastic form, had no mounting clip and was
glued to the chassis with the slug screw
pointing downward. A hole in the bottom of
the cabinet permits adjustment of the slug.

Two dissimilar coil forms were used to il-
lustrate the two methods which can be em-
ployed in mounting the coils, depending upon
the forms available. In the event your scrap-
box does not contain suitable slug-tuned
forms, they can be obtained from a radio
service shop for only a few cents. Most serv-
icemen save discarded coil forms and you’ll
probably have several dozen to choose from.

For simplest construction, lay out the con-
verter as shown in Figs. 1, 2 and 4. However,
the only critical placement (besides keeping
leads short) is in the positioning of the RF
coils. The mixer and oscillator coils should

SCHEMATIC

& ro oscillator voltage injection
c3 other than by the coil coupling,
250 tube capacity. and stray circuit
MMF capacity. Any form of direct cou-

pling of the oscillator to the mixer
R3 circuit will result in excessive
5K pulling (a change in oscillator fre-
quency when the mixer is tuned).
The oscillator has sufficient out-
put for good conversion efficiency
without direct connection to the
mixer.

The cabinet is a three-sided box
of 1/32-in. aluminum (see Fig. 5).
The power cord of the unit passes
through the removable end of the
cabinet without unsoldering the
power cord plug. As with the
chassis. the Ys-in. machine screws
tap themselves into 3/32-in. holes.

The converter is powered by
the receiver with which it is used.
Requirements are low; 100 to
250v for the plate supply and 6.3
(at 450 ma.) for the filament.
These voltages are obtainable
from most receivers with the aid
of their schematic. A power cord
from the shack’s receiver or the auto radio
will also prove handy for powering other
equipment.

The only difficulty that might be encoun-
tered will be with a receiver having 12-v
heaters or with an ac-dc set. In the case of a
12-v BC receiver or auto radio, the filament
dropping resistor (R6) should be added to
the circuit as shown.

If used with an ac-de type receiver, B-plus
voltage for the converter can be taken from

MATERIALS LIST—6-METER CONVERTER

Desip Description

c1 20 mmf. ceramic or mica

c2 47 mmf. mica

c3 250 mmf, mica

c4 .001 mmf. disc ceramic

cs .001 mmf. disc ceramic

cé 47 mmf. ceramic or mica

c7 47 mmf. mica

J1, J2 standard phono jacks

L1 3 turns %28 DCC wire, close-wound next to grid end of L2
L2 4 turns 2228 DCC wire, close-wound on 1/,” slug-tuned form
L3 3 turns 22 DCC or enamel wire, close-wound on 4" slug-

tuned form (see text)

PL1 3.contact power plug (Cinch-Jones P-303-FHT & S-303-
FHT)

Rl 2 megohm, V4 watt

R2 40,000 ohm, V/» watt

R3 5,000 ohm, L, watt

R4 10,000 ohm, I/, watt

RS 47,000 ohm, Vg watt

R6 (for 12-v heater source only) 12 ohm, 4 watt

1 6UB tube

1 small button 9-pin socket, with shield
10 Ve x V4" machine screws
4 Vs x V2" machine screws

1pe Va" Plexiglas, 2V, x 4"
1pe 42" (.0312) aluminum sheet, 6 x 7
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An underside view of the
Plexiglas chassis showing
the placement of compo-
nents, Three-conductor
cable passes through the
chassis end-plate.

the receiver, but the
ground connection of
the converter’s anten-
na coupling coil (L1)
should be made with a
.001 mfd. capacitor.
Filament voltage will
have to be supplied by
an external 6.3-v fila-
ment transformer, or a
6-v battery.

A 2-ft. piece of 52-
ohm coax connects the
output of the conver-
ter to the receiver an-
tenna terminals. This
lead can be any con-
venient length, though
an excessively long
lead will result in
some loss of output. The input
lead will depend upon the type of
antenna used. Both leads should
be fitted with phono plugs.

Alignment of the converter is [, 11
best done with the aid of a grid
dip meter. Since this is a popular

piece of equipment with hams, (——{-=-

you should have no trouble bor-
rowing one if you don't already
have one. With power applied to 5"
the converter, check the oscillator

output with the meter. Output e
should be from 47 Mc to 54 Mc, or K3 )/

can be adjusted over this range 1

by changing the coil spacing. Once L+ .1 - |t
the oscillator is working, adjust \_E-j' 5
its frequency for the desired IF. | —————%
If the converter is to be used with * %

a BC receiver, for instance, the

oscillator should be set 550 Kec CABINET

below 50 Mc, or at 49.45 Mc. You
will not be able to adjust the oscil-
lator to the exact frequency with
the meter, but accurate adjustment can be
made later.

Next, adjust the mixer to about 52 Mc with
the meter.

With a low IF (such as 550 K¢) some pull-
ing will be noted. This, however, is to be ex-
pected at 50 Mc. After the mixer frequency
has been adjusted, readjust the oscillator fre-
quency again.

Once the converter has been roughly
aligned with a grid dip ineter, accurate align-
ment can be made with the aid of a six-meter
transmitter.

While recciving a known, crystal-controlled
frequency, adjust the oscillator until the sig-
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nal is tuned at the proper frequency by the
IF receiver. A 50.1 Mc signal should be read
at 650 Kc if a BC receiver is used, or at 2.1
megacycles with a 2 megacycles intermediate
frequency.

With fixed cperation, excellent perform-
ance has been obtained with a simple folded
dipole, while tke use of a two-element beam
has shown that the converter has only slight-
ly less gain anc sensitivity than a multi-tube
converter using a similar antenna system.
For mobile operatiorn. the converter has been
used with a 51-in. BC-type antenna and has
given very good performance on both ground-
wave and skip reccption.
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Two Transistor Utility Amplifier

By FORREST H. FRANTZ, $r.
SCIENCE and electronic experi-

menters need an audio amplifier

as a basic piece of laboratory
equipment. An audio amplifier is use-
ful for amplifying low audio signals,
detecting and measuring low audio
and ac voltages, signal tracing elec-
tronic equipment, and as an auxiliary
amplifier to bring earphone equipment
signals up to loudspeaker level,

This amplifier will cost about $15 to
build. It is a compact, self-contained
unit that has its own batteries and
loudspeaker; it needs no external pow-
er source or speaker. The input im-
pedance is sufficiently high to permit
its use with vacuum-tube -circuits.
Output terminals are provided for con-
nection to an external meter so that a
multimeter may be used in conjunc-
tion with the amplifier for measuring
very small ac voltages and for audio
signal tracing. An RF-IF probe which
extends its use for signal tracing is
also described.

Circuit Operation. The circuit is shown in
Fig. 2. The input signal is introduced at the
jack J. Capacitor CI isolates any dc compo-
nents which may accompany the signal from
the amplifier, but passes audio signals. The
signal is presented across R1 and R2. Re-
sistor R1 is in the circuit to keep the input
impedance high. This introduces some loss,
and if the amplifier is to be used with tran-
sistor circuits exclusively, R1 may be elim-
inated, with a direct connection from J to R2
for increased gain. R2 is the volume control,
coupled to T1 through trans-
former TR1. The primary
impedance of TR1 is 10,000 ¢ ¢

The utility amplifier can be used with a microphone as above

or as a voltmeter audio amplifier.

cause the amplifier to oscillate. Transistor T1
is coupled to T2 through TR2, an impedance
matching transformer. Resistors R6 and R7
set base bias for T2, and C6 bypasses audio
frequencies. Resistor R8 provides tempera-
ture stabilization for T2.

The collector of T2 is coupled to the speak-
er through the output transformer TR3. This
transformer matches the relatively high col-
lector load requirement (500 ohms) to the
much lower (3.2 ohms) speaker impedance.
Capacitor C7 carries the output signal from

ohms, and the secondary im- v e reO.
pedance is 2,000 ohms. Thus, 9 BLACK
the input impedance of T1is . Rl ¥ GREEN
reflected back to the ampli- = €2 gLue
fier at 5 times its value. &I R
Resistors R3 and R4 bias
the base of T1. Capacitor C3 | s%sﬁg
bypasses audio frequency \RED{—{_
signals. Resistor R5 biases . \ ¥
the emitter of T1 and sta- B @3%"’;9# -
bilizes operation over a wide E T2 \
range of temperature. Ca- \
pacitor C4 bypasses audio + oS \ R‘%
signals. bWithout C4, gaciln BEILAN \ f
would be reduced consid- ——————
erably. Capacitor C5 by- %ﬁ&;‘g&%@% st
passes high-frequency sig- 3§§DN0T TOBE = pa—m

nals in the collector circuit
of T1 which might otherwise

=

2 SCHEMATIC
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the collector of T2 to an output terminal. An
ac voltmeter or an oscilloscope may be con-
nected from this terminal to monitor the out-
put voltage of the amplifier.

Construction. The amplifier may be con-
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structed in the smallest amount of time if all
parts are available when construction is be-
gun (see Materials List), and if this work
sequence is followed: 1) Prepare circuit
board; 2) prepare panel board; 3) mount
components on circuit board; 4) wire circuit
board; 5) mount components on panel board;
6) wire panel board; 7) mount circuit board
on panel board, and make interconnections.

The circuit board as purchased is the right
size, but eight of its perforations must be en-
larged to % in. (layout is shown in Fig. 3).

Panel board layout is shown in Fig. 4. The
volume and tone of the unit will be improved
if a piece of cardboard with a 2% in. dia. hole
for the speaker opening is cemented to the
back cf the panel board. Trace dimensions
from the panel board. The center for the
speaker hole center is located by tracing the
speaker mounting holes through the board
onto the cardboard and drawing straight lines
through diagonally opposite hole location
marks.

Next, mount transformers TR1, TR2, and
TR3 (see Fig. 5). Then, mount and wire the
remaining components, making wiring con-
necticns on the bottom of the circuit board.

Now mount the components on the panel
board and wire as shown in Fig. 6. Cut R2’s
shaft to a length of %g¢ in. before you mount
it. Fill the contact evelets on the battery
holder with solder to avoid later battery con-
tact trouble.

Note that two machine screws (Fig. 6) are
1% in. long. These are fastened to the panel
board with nuts and lock-washers. One of
these machine screws serves for speaker
mounting, but both are provided to support
the circuit board. A nut is placed on each
screw with the top of
the nut % in. from the
panel. The circuit
board is mounted on
these and fastened
with a nut on each
screw. Don't turn them
tight initially. You
may want to loosen the
circuit board to make
inter-connections be-
tween circuit and pan-
el board. Interconnec-
tions are:

1) TR3 secondary
leads to loudspeaker;
2) C7 (negative) to
T2 Collector; 3) S to
circuit board negative
bus; 4) center termi-
nal R2 to C2 negative;
5) battery plus to cir-
cuit board common
return.

Circuit board mountings.
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MATERIALS LIST—UTILITY AMPLIFIER

Desig. Description
/> watt carbon resistors, 10% plus or minus
R8 100 ohms

RS, R7 1K

R6 4.7K

R3 10K

R1, R4 47K

R2, S1 25K miniature volume control with switch (Lafayette
VC-25)

cs .01 mfd, 75v Ultraminiature capacitor (Lafayette
C-612)

cl .1 mfd, 400v tubular capacitor (Aerovox type P822)

c2 4 mfd, 6v miniature electrolytic capacitor (lLafayette
CF-101)

c7 10 mfd, 6v miniature electrolytic capacitor (Lafayette
CF-103)

c3 30 mfd, 6v miniature electrolytic capacitor (Lafayette
CF-104)

c4,C6 100 mfd, 6v miniature electrolytic capacitor (Lafayette
CF-106)

c8 100 mfd, 15v miniature electrolytic capacitor (Lafayette
CF-126)

TRL, TR2Z 10K to 2K driver transformer (Lafayette TR-96)

TR3 500 ohm to 3.2 ohm output transformer (Lafayette
TR-95)

T1, T2 2N321 transistor (General Electric)

Desig. Description

SPKR 21/,", 3.2-0hm PM speaker (Lafayette SK-65)

B 6v battery—four RCA VS074 or Ray-0-Vac pen-lite
celis series connected

Jd miniature jack (Lafayette MS.282)

binding posts (H. H. Smith 220 Red and 220 Black)

battery holder (Lafayette MS-170)

24 x 334" miniature perforated board (Lafayette
MS-304)

311/14 x 634” miniature perforated hoard (Lafayette
MS-305)

2 x 334 x 6'4" case (Lafayette MS-216)

knob (Lafayette MS-185)

RF Probe Parts:

R9, R10 15K, /> watt carbon resistors (109%,)
c9 100 mmfd mica capacitor (Aerovox CM-20B-101)
0l Germanium diode (RCA or Sylvania IN34A)

miniature plug-plug set (Lafayette MS-370)

small plastic bottle approximately /2" diameter by 2”7
fong (available at drug store prescription counters)

(Use Lafayette MS-281 plugs and about 2’ of Belden
8411 shielded microphone cable for the input audio
test lead)

All components for this project may be obtained from
Lafayette Radio, 165-08 Liberty Avenue, Jamaica 33,
New York

The RF probe fits in the small plastic tube standing
behind it, Below, front panel mountings.

TO € OF T2

; |}"'Lo~s MACHINE

SCREWS FOR
CIRCUIT BOARD
MOUNTING

100 OHM POTENTIOMETER AC VOLTMETER
MEASURE E2)

OUTPUT
TERMINALS

o 2 e

LINE g
AMPLIFIER INPUT
100N JACK

ILAMENT \ Q
EI’RLANSE'BRMER AC VOLTMETER  "SET AMPLIFIER GAIN
I0Ep (MEASURE EI) FULL ON FOR CALI-
AMPLIFIER GAIN = — BRATION AND MEASU-
E; REMENTS

WITH METER CONNECTED AT_OUTPUT TERMINALS
FOR MEASUREMENTS OF VOLTAGE TO AMPLIFIER INPUT,
INPUT VOLTAGE = AMP GAIN XE

SiECL'lI_‘:'H CALIBEBAT.ON

Fasten the knob on the shaft of R2-S1 and
turn on to full volume. Touch the tip contact
on the phone jack. If everything’s
okay, you’ll hear a faint hum, and
you can mount the assembled am-
pl{)ﬁer in the case to complete the
job.

The amplifier may be used for
audio signal tracing. The input
probe lead is shielded with La-
fayette MS-281 miniature phone
plugs on each end. The sleeves
supplied with the jacks should
be replaced with more rugged
3g-in. Bakelite tubing such as
that used on test prods. The
center lead attaches to the
phone plug shell. A ground
lead about 5 in. long equipped
with a Mueller Minigator clip
should be connected to the shield

I
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at one of the plug ends. These plugs are
used at both ends to allow easy attachment
of the RF probe.

The utility amplifier will drive an ac volt-
meter. The red and black terminals on the
front panel have been provided for connect-
ing an external ac voltmeter. This allows the
unit to be used for the measurement of small
ac voltages and to check amplifier gain. To
calibrate, use the circuit of Fig. 7. Set the
meter to the lowest ac scale and adjust RP
till the meter reads full scale. Now discon-
nect your meter and measure E1 with it. The
full scale range of the amplifier-meter com-
bination is 10% of El. Since transformer

SM-FP UNIT

Increases Value
of Receivers

SM-FP unit mounted on i
Heathkit AR-3 receiver. {

By FORREST H. FRANTZ, Sr.

increases the utility of your receiver by

providing a visual indication of relative
signal strength for tuning, logging and com-
parison purposes.

An earphone jack (regular or miniature
size) on the front panel of the SM-FP unit
allows you to connect earphones at the front
of the receiver. No more groping around the
rear of the receiver where phone jacks (and
hot tubes) are frequently located. I don’t
know of any receivers with “S” meters which
sell for less than $100. The addition of an “S”
meter, therefore, adds considerable value to
your inexpensive communications receiver.
All of these advantages can be yours for less
than $10.

THE SM-FP (“S” Meter-Front Phone) unit

coupling has been employed without feed-
back, the amplifier gain varies with fre-
quency. The full scale sensitivity at 60 cycles
is less than the full scale sensitivity at 1000
cycles. Be sure to calibrate at the frequency
you plan to measure.

The simple RF probe shown in Fig. 8 can
be quickly attached to or detached from the
input probe lead (described earlier) to trace
RF and IF signals. The circuit for the RF
probe is shown in Fig. 2. The level of the
signal from the RF probe is low, so best re-
sults will be obtained if earphones are con-
nected to the red and black terminals on the
front panel of the amplifier.

The SM-FP unit “S” meter circuit connects
to any receiver which has automatic volume
control (AVC) without having to make any
changes in the receiver circuit; simply tie
the input terminals across the outer terminals
of the receiver volume control. The secret of
this simple universal type of connection? A
transistor amplifier for the “S” meter.

The unit is housed 1n a Bud CU-2104 Mini-
box, 2V x2Y% x5 in. and finished in grey
hammertone. (The same size is available in
natural aluminum as Bud CU-3004.) The hole
layout for the front of this box is shown in
Fig. 4. A 3-in. dia. hole should be drilled in
the center of the Minibox back and two small
holes (about Ys-in. dia.) should be drilled in
one side of the back. Location of these holes
is not critical; they are provided for the
connecting cable and top of set mounting re-
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REAR VIEW OF CIRCUIT 80ARD

spectively. Mount the meter on the front of
the Minibox.

The perforated Bakelite circuit board
should be prepared next. Layout for it is
shown in Fig. 3. Use a hacksaw to cut out the
circuit board and smooth the edges with a
file. All hole centers coincide with perfora-
tions.

Mount R1, R3, and the battery holders on
the circuit board. Carbon resistors, transistor,
and capacitor are fastened to the board by
passing the pigtail leads through the perfora-
tions. When junctions between parts occur—
as with R2 and the emitter of Tl—the pig-
tails pass through the same perforation.

The common bus from the plus terminal of
the battery is the long wire running the
length of the circuit board in Fig. 5. This bus
is returned through the connecting cable to
recciver ground. The pigtails of components
which return to this common bus are bent
back against the board and soldered to the
bus. The meter soldering lugs, the switch and
the jack are connected while board wiring is
in progress. The switch and jack leads should
be about 2 in. long to allow positioning in the
Minibox mounting holes.

When circuit wiring has been completed,
make up a four-lead cable of flexible wire for
connection to the receiver. Keep the cable
reasonably short. I used a 16-in. cable. It
helps to use different colored leads. The leads
connect to the plus battery bus, R1 and the
phone jack. Since the phone jack shell con-
nection returns to the plus battery bus, three
of the four connections may be made to the
phone jack as shown in Fig. 5 if your re-
cciver is ac operated (has a power trans-

< 5» o
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2 ° Lo,
(SWITCH) | 4
{PHONE JACK)
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Ny 4]
e > 3
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FRONT PANEL LAYOUT

former). Connections for ac-de receivers are
discussed below.

The circuit board is held in place against
the back of the meter by the meter connec-
tion screws. To assure a good fit and good
electrical connections, place cardboard shims
between the meter and circuit board as re-
quired to elevate the circuit board above the
meter binding post studs. Then fasten the
binding post screws in place. Fasten the jack
and switch on the front panel to complete
construction of the SM-FP unit.

To fasten the unit to the receiver, place
cardboard shims or use washers to obtain
Ys-in. clearance between the receiver top and
the bottom side of the Minibox back. The
front of the SM-FP unit slides onto the
mounted back. Insert two of the self-tapping
screws furnished with the Minibox in the
appropriate holes on the top of the case to
complete the assembly.

The basic connection scheme for all re-
ceivers is the same, but the details obviously
may differ. The Heathkit AR-3 receiver to
which this unit was attached will be used as
an example. The Heathkit AR-3 has an octal
accessory socket on the rear of the chassis.
Pin 1 of this socket is connected to receiver
ground. Pins 2, 4, 5, 6, and 7 are unused. 1
connected a lead from socket pin 2 to the
high side of the volume control of the AR-3.
This is my detector voltage pick-up point
which feeds to R1, the “S” meter input.

The volume control of the receiver is part
of the diode load, and AVC voltage is taken
from its upper terminal, the audio component
being filtered off by a 3.3 Meg resistor and a
.01 mfd capacitor. The correct connection
point on practically any receiver may be
found by locating the detector load and an
RC filter with a 1 to 5 Meg resistor and a .01
to .1 mfd capacitor connected to the load. In
most receivers, the volume control is part of
the detector load and AVC is taken to the
filter from this point. In any event, the de-
tector voltage pick-off may be made without
changing any wiring; you simply tap on.

The earphone jack on the Heathkit AR-3 is
connected across the output transformer sec-
ondary. The third terminal on the jack is con-
nected to the speaker voice coil and feeds the
output signal to the speaker. Insertion of the
phonc plug breaks the conncction to the

.
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Rear view of wired SM-FP unit,

speaker. The phone jack on the SM-FP unit
is simply an extension jack.

I disconnected the speaker lead from the
jack in the receiver and ran this lead to pin
5 on the accessory socket. I ran another lead
from the high side (tip connection) of the
phone jack to pin 6 of the accessory socket.
These pin connections are connected through
a mated plug on the connecting cable to their
counterparts on the SM-FP panel jack. I used
a defunct octal tube for the cable plug.

Some receivers have the phone jack lo-
cated between audio stages. A typical ar-
rangement and the required change is shown

PHONE JACK CHANGES
WHEN JACK IS BETWEEN
STAGES IN THE RECEIVER

TO (1) {3)(2) ON SM-FP
PHONE
JACK

{
rj_SHlELD

OUTPUT

STAGE
AUDIO

STAGE

B+

A~

Front view of perforated board.

in Fig. 7. If your receiver has an
arrangement of this type, you may
have to shield the AVC pick-off
lead in the cable to prevent audio
feedback. This feedback may oc-
cur whenever the phone jack is in
a high impedance circuit. But it
will rarely ever occur when the
phone jack is in the low imped-
ance output transformer second-
ary circuit as it is in the Heath-
kit AR-3.

A note regarding the ground
connection is in order since most
inexpensive receivers other than
the Heathkit AR-3 are ac-dc op-
erated. Chassis ground on ac-dc
receivers is usually isolated from
the dc ground which is the com-
mon negative return of the set. If
you're connecting the SM-FP unit
to an ac-dc receiver, provide a fifth
wire in the connecting cable.

Eliminate the connection be-
tween the phone jack and “S” me-
ter common on the SM-FP and
insulate the phone jack from the
Minibox. This may be done by en-
larging the jack mounting hole
and using fiber insulating wash-
ers. The “S” meter common con-
nects to the dc common of the
receiver which is usually con-
nected to the negative terminal of
the electrolytic filter capacitor or to the “low
side” of the volume control terminal. The
shell of the SM-FP pnone jack connects to
the shell of the phone jack on the receiver
which is usually at chassis ground. The con-
nections for the other three cable wires re-
main unchanged.

Adjustment of the SM-FP is simple. Turn
the receiver on and tune to a point on one of
the short wave bands where there’s no sta-
tion or noise pick-up. Turn the SM-FP on
and adjust R3 for zero meter reading. Then
tune the receiver to the strongest station you
can find. If the “S” meter circuit is working
properly, the meter nzedle will he deflected.
Adjust R1 for a meter reading just above the
plus 30 db point if you’re in a good signal
pick-up area, or for an S-9 meter reading if
you're in a relatively poor area. Now tune
ofl station to a quiet point and readjust R3
for zero reading. You may want to readjust
R1 after you get a better feel for the kind of
S readings to expect.

Readings are relat:ve and are influenced
by your antenna, the sensitivity of your re-
ceiver, the band and the place in the band at
which stations are received. The important
thing is that the S meter allows you to tune
your receiver for maximum input and gives
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MATERIALS LIST—SM-FP UNIT

Desig. Description

R4 100 ohm, !/, w carbon resistor (109,)

R2 470 ohm, VY w carbon resistor (109%,)

Tl 2.2K, Y w carbon resistor (109%)

RS 10K miniature potentiometer (Lafayette VC-32)

R3 1 Meg miniature potentiometer (Lafayette VC-38)

R1 .02 mfd, 200 v capacitor (Cornell-Dubilier Cub)

cl 2N508 transistor (GE)

J phone jack (Lafayette MS-282 for miniature plug or
Switchcraft 11 for standard phone plug)

B two 1.5 v penlite cells series connected (Eveready 912)

M S meter, 0-1 ma movement (Lafayette TM.11)

S SPST toggle switch (Arrow-Hart and Hegeman

20994-BF)
two-cell battery holder (Lafayette MS-138)
Minibox case (See Text)
perforated miniature Bakelite hoard (Lafayette
MS-305) knob (Lafayette MS-185)

you a better estimate of signal strength than
you would otherwise have. I point ‘this out
to emphasize that critical calibration of the
meter is not required. After you've experi-
mented with the S meter and your receiver
for 30 minutes or an hour, you'll be able to
set R1 for satisfactory meter deflections.

If the zero signal meter reading changes
after the receiver has been operating for a
few minutes, it’s probable that heat from the
receiver is causing the drift. Bend the tran-
sistor as near as possible to the center of the
Minibox to minimize temperature drift. As

Eliminating Tape Recorder "Click"
® Does your tape recorder leave an audible
“click” on the tape every time you depress the
stop button while recording? Instead of clip-
ping click from tape while editing, eliminate

it beforehand by manually rewinding an inch
or so of the tape back on the supply spool
before starting to record again.—Joun A.
CoMsTOCK.

Preventing Shorts on Breadboard

To prevent short circuits on a breadboard
circuit, tape the wire leads to the chassis with
masking or plastic tape. This will also im-

, brove the appearance of the layout and per-
mit easier tracing of the wires.—Joun A.
ComsToCK.

an additional measure, the distance between
the top of the receiver and the bottom of the
Minibox may be increased to ¥ in. Of course,
you can mount R3 on the panel of the SM-FP
unit if you wish, but this permits accidental
displacement from the zero setting. This ex-
treme should not be necessary. I might add
that I didn’t encounter noticeable zero drift
with my Heathkit AR-3, but it has a wooden
cabinet. I call attention to the possibility be-
cause it might occur if your receiver has a
metal cabinet.

The “S” meter works in this way: The de-
tection voltage of the receiver is fed through
R1 to the base of transistor T1. R1 is an ad-
justable meter sensitivity control. The com-
bination of R1 and C1 filters audio from the
signal and passes only the negative dc level
of the detection voltage (which depends on
received signal strength) to the base of TI.

Transistor T1 is a dc amplifier. A very
siall change of current to the base of T1 is
amplified to values as great as 1 ma to drive
the S meter. Resistors R3, R4, R5 and the
meter form the transistor collector load and
meter zero (null) set circuit. Resistor R2
provides dc stabilization for transistor T1 to
minimize drift and also increases the base in-
put circuit impedance.

Signal Boosters for Portables

e In many portable radios there is no an-
tenna loop of the conventional type, only a
“loop stick.” Signal sensitivity on such sets
can be appreciably increased by winding two
to three turns of insulated wire around the
stick, one end of this added wire connected to
an outside antenna. No ground is needed.
You can also, if the set has a loop, wind a one-
or two-turn primary over the loop, giving a
step-up in voltage. Finally, if you don’t wish
to incorporate cither of these primaries in the
set’s cabinet, you can make a one-turn loop
of heavier insulated or bare wire stapled to a
wood block and hung upside-down over the
receiver as close as possible to the set’s loop
and in the same plane, one end of this heavy-
wire loop going to an outside antenna as be-
fore.—P. M. ARMSTRONG.

Russia Gaining "Hams"

e If they can crack the language barrier,
American ham radio operators may have
25,000 new correspondents by 1961—in the
USSR. Radio, a Soviet magazine published in
Moscow, reports that more than 50 radio clubs
in Russia now claim 100 transmitters or more.
1t said that a drive is in progress to reach a
goal of 25,000 Russian radio amateurs by 1961.
Russian amateurs will operate in the fre-
quency ranges 3.5 to 3.65, 7 to 7.1, 28 to 29.7,
114 to 146, and 420 to 435 mcgacyclcs.
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Miniature
Multimeter

A worthwhile and gratifying construction project for be-

This multimeter fits in a coat

pocket, has a special meter pro-

tection feature and you can buiid
it for about $10

F ALLOWED only one instrument, most
technicians would select a multimeter.
With it, you can shoot trouble, learn how

electronics equipment operates, evaluate the
performance of electronic gear. You can check
for shorts or opens, measure ac and dc volts
and milliamperes; and measure ohms. And
from these measurements you can compute
power, capacitance, and inductance.

This miniature multimeter is designed to
measure a wide range of electrical quantities.
Accuracy on the dc voltage, milliampere, and
ohm ranges is good; accuracy on the ac ranges
is not quite as good—unless you calibrate the
ac ranges—but it’s adequate for most pur-
poses. The limitations of the meter are rea-
sonable in view of its low cost and small size.
These are its ranges:

dc volts: 1, 5, 10, 50, 100, 500
ac volts: 10, 50, 100, 500
dema: 1, 100
ohms: 0-50K (1.5K at meter mid-scale)

0-100K (3K at meter mid-scale)
Scale switching is accomplished with range

ginning experimenters, this minioture multimeter is also an

exceedingly practical piece of test equipment.

switch S1, the push button switch S2, and by
the input jack circuit made up of J1, J2,
and J3.

If vou buy 19 precision resistors for Rl
thru R6, the total cost will be slightly over
$10. You can save close to $2 by selecting re-
sistors R1 thru R6 from standard tolerance
resistors. Use a Wheatstone Bridge to meas-
ure resistance (Wheatstone bridges are avail-
able in the science departments of most high
schools and the physics departments of most
colleges), or use the vhmmeter ranges on a
good vacuum tube voltmeter (VIVM) such
as the Heathkit V-TA. If you set the zero
adjust and the ohms adjust controls carefully
for zero and full-scale deflection of the meter,
you can select resistors within plus or minus
29, very easily, and you can expect to get
close to 19 if you're careful. This method is
most accurate near mater center scale.

After you have all of the parts together,
drill the chassis box (Fig. 3). Next, letter
the front panel with India ink. Wash the box
in warm sudsy water, rinse, and dry thor-
oughly before marking. A piece of thin plas-
tic or clear celluloid cut to fit over the panel
markings will assure permanence. Trim the
holes with a pocket knife, and while you have
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the rubber cement handy. cut out and fasten
the meter scale (Fig. 4) on the front of the
meter glass.

Next, assemble resistors R1 thru R8 on the
rotary switch as shown in Fig. 5. This portion
of the wiring is shown inside the dotted line
on the schematic, Fig. 2. The numbers indi-
cated on the switch contacts correspond to
the numbers on the back of the Grayhill ro-
tary switch (S1). Switch position #9 is
not used.

Check push button switch S2 to be sure
that it makes good contact in the normally
“ON” position. If you can detect any resist-
ance at all between these contacts on the low
ohm scale of a VI'VM, clean and bend them
to provide a low resistance contact. Since
this switch is in series with R9, the shunt for
the 100-milliampere meter range, contact re-
sistance can impair accuracy.

Cut the shaft of potentiometer R12 so that
it extends ¥ in. beyond the potentiometer

B ACTUAL SIZE
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Q c e *‘% 2%
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nOHMMETER TABLE

MATERIALS LIST—MINIATURE MULTIMETER

Desig. Description

R9 0.67 ohm resistor (6%’ of 330 insulated wire)

R1 935 ohm resistor, 1V, w, 19,

R2 4,935 ohm resistor, Yo w, 19,

R3 10K resistor Vo w, 19

R4 50K resistor, 1o w, 19,

RS 100K resistor, I, w, 19,

R6 500K resistor, /o w, 19,

R7 1K resistor, V% w, 109,

R8 2.7K resistor, 1, w, 109,

R11 S8K resistor, 1, w, 109,

R10 100K resistor, 2 w, 109,

R12 1K miniature volume control (Lafayette VC-32)

Cl 10 mfd, 150 v miniature electroytic capacitor (Aerovox
SRE type)

J1,J2,J3  miniature phone jacks (Lafayette MS-282)

S1 single pole, 10-position miniature switch (Grayhilt
5001-10)

S2 miniature push button switch (Lafayette MS-449)

M 0-1 ma miniature panel meter (Lafayette TM-400)

D selenium rectifier (Sarkes Tarzian 50)

81, B2 1.5 v penlite call (Burgess £7)

154 x 2l/g x 4” aluminum chassis box (LMB-00)
minjature knob (Lafayette MS-185)

small standard knob (Lafayette KN-19)
miniature phons plug (Lafayette MS.281)

bushings, and mount R12, S2, J1, J3, the me-
ter and the S1-R1 through R8 range switch
assembly (see Fig. 6).

Wire from the meter plus terminal to the
middle terminal of R12 and from there to ter-
minal 10 on switch S1. Connect a wire to the
upper terminal of R12 and let it hang loose
for the moment. Conncct a wire from the
switch arm of Sl to the contact of J3 desig-
nated as “C” in the schematic. Connect a
2Y%-in. length of wire from contact “B” on J3
to the plus terminal of rectifier D. Connect
the other terminal of rectifier D to terminal
“C” of jack J2.

Next, mount J2 on the chassis, positioning
rectifier D as shown in Fig. 7. Note that the
terminals are bent to avoid the possibility of
a short. The connecting wires hold the recti-
fier in place. Run a wire from contact “B”
on S2 to the minus terminal of the meter.
Connect another lead from the meter minus
terminal to contact “A” on J3. Now connect
the minus lead of C1 to the meter minus ter-
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minal and the plus lead of
C1 to the plus terminal of
rectifier D. Place the neg-
ative lead of C1 under the
negative terminal screw
and solder the other two
leads to the negative Cl
lead. Connect one end of
R9 to contact “C” of S2.
Resistor R9 is made by fold-
ing 6% ft. of #30 insulated
copper wire on itself till it
is 1 in. long. Insulate R9
with tape, and tape it to the
meter case.

Next, connect R11 from
A on J3 to B on J2. Con-
nect R10 from “B” on J2
to “C” on J3. Connect the
loose end of R9 to the junc-
tion of R1 thru R6 on the
switch assembly (Fig. 8).
Connect R7 to the termi-
nals at the upper end of
the battery holder to form
a junction. . Connect the
loose end of the wire pre-
viously connected to the
upper terminal of R12 to
the remaining plus battery
terminal. Connect the loose
end of R8 to the remaining
negative battery terminal.
Then insert the batteries in
the holder and fasten the
holder to the chassis with
a self-tapping screw. If the
screw is long enough to
threaten the batteries, use washers under its
head. Completed construction is shown in
Fig. 9. Putting the knobs on completes the
work on the front side.

The “A” terminals of jacks J1, J2 and J3
are grounded to the chassis case and there-
fore connect to each other through the chas-
sis. The test leads connect to a single jack
plug. You'll have to ream out the back end
of the plastic plug handle to pass the wire
through it. I used #20 solid hook-up wire
for my test leads. Don't strip more of the
wire than you must to solder to the jack ter-

Step-by-step construction of
multimeter (see fext).

minals, and provide tape
insulation if necessary to
protect against shorts. The
test leads are terminated
with Mueller Minigator
clips at the other end. A
woodan matchstick taped
to the clip end of the posi-
tive lead stiffens it and al-
lows you to use this lead
as a probe.

To measure dec volts or
ohms, plug the test leads in
the ohm-de jack (J3) and
choose the range with S1.
Use R12 to zero-set the
ohmmeter with the leads
shorted when you want to
makz the resistance meas-
urements. You must de-
press S2 to get the correct
reading. When S2 is not
depressed, R9 shunts the
meter to protect it against

e - burnout if you should ac-

cidentally select too low a
range. When you depress
S2 to take a reading, the
natural reaction to a peg-
ging needle is to release
the button. You’re warned
of very severe overloads
that could damage the me-
ter if S2 were quickly de-
pressed and released by
higher than usual readings
before S2 is depressed. To
measure milliamperes, se-
lect milliamperes with S1.
The range is 100 ma if S2
is not depressed, 1 ma if it
is depressed.

To measure ac volts up
to 100, plug the test leads
inio the ac low jack (J2)
and use the 10, 50 or 100
volt positions of S2. Again,
you must depress S2 to get
the appropriate reading.
You can use the 1 and 5 volt positions on 52,
but they're very inaccurate on ac. To measure
voltages between 100 and 500 volts, plug the
leads into the high ac jack (J1) and set Sl
to the 100 volt setting. Depress S2 to take the
reading. Don’t change jack plug-in positions
with the test clips connected to a voltage!

When you feel sufficiently confident that
you won't be jeopardizing the meter by pick-
ing a wrong scale or overloading it in some
other way, you can change the connection on
terminal “C” of S2 to terminal “A.” Then the
meter will read properly without depressing



40 RADIO-TV EXPERIMENTER

S2. If this change is
made, S2 is depressed
only when the 100 ma
range is desired.
When S2 is not de-
pressed, the 1 ma
range is connected if
the range switch is
set to ma after the
change has been
made.

For current meas-
urements, the meter
is connected in series
with voltage source
and load as shown in
Fig. 10A. For voltage
measurements the
meter is connected
in parallel with the
voltage source or
dropping element as
shown in Fig. 10B.
To determine power,
measure current thru
the load and voltage
across the load. The
power in watts is
equal to volts times
amperes.

To determine ca-
pacitance or induct-
ance use the arrange-
ment of Fig. 10C.
Adjust the variable
resistor till the ac
voltage across the ca-
pacitor or coil equals
the voltage across the
resistance. Then,
measure the resist-
ance. For a capacitor,

where C is the capac-

itance in microfarads

and R is the resist-

ance in ohms. For a

coil: 0

L = .00265R

where L is the 'inductance in henries and R
is the resistance in ohms. This method is ap-
proximate. The accuracy is good for all types
of capacitors 0.1 mfd or greater except for
low-voltage electrolytics. This measurement
method should not be used on electrolytic ca-
pacitors rated under 100 volts. The scheme is
not as accurate for lower than 0.1 mfd ca-
pacitance because the capacitive reactance is
much greater than the meter impedance. The
accuracy of inductance measurements is not
too good because of the resistance inherent
in the coil which this method assumecs as neg-

il

°?
B voLrace |
Tg /
A Vi
LINE R ' i
C CORL V2,

CAPACITANCE OR INDUCTANCE (ADJUST "R"
UNTIL vI=v2)

ligible. It isn’t reasonable to use
this scheme for coils with induct-
ances of less than 100 millihen-
ries. But filter chokes and audio
coils may readily be measured
using this method.

Can the scheme be extended
to take in lower inductances
and lower capacitances under
any circumstances? Yes, but
you'd need a higher frequency
source than the ac line 60-cycle
frequency and you'd need a
more sensitive meter.

Jacks J2 and J3 perform some
of the switching requirements.
Contact “B” is connected to “C”
in any jack if the plug isn’t in-
serted. If the test lead jack plug
is inserted, “B” is disconnccted
from “C” in that jack. If the jack
plug is inserted in J3. dc¢ can
pass directly into the switch arm of S1. If the
jack is inserted in J2, the ac input is rectified
by D. filtered by C1 and applied to the switch
arm of S1 via contacts “B” and “C” on J3.
For economy reasons, a half-wave selenium
rectifier was employed in this miniature
multimeter. This rectifier can’t handle volt-
ages much greater than ac line voltage.
Therefore, the divider consisting of R10 and
R11 was provided to reduce the voltage on
inputs up to 500 volts for use with the 100
volt range switch position when the jack plug
is inserted in J1.—ForresT H. FRaNTZ, SR.
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Three-Transistor Portable

This receiver, in spite of

simplicity and low cost, has
high sensitivity and selectivity

By FORREST H. FRANTZ, Sr.

ERE'S a simple
receiver that will
pick up plenty of

stations with loud-
speaker volume. The
circuit (Fig. 2) is nov- !
el in several respects.
Transistor T1 is em-
ployed as a combina-
tion regenerative RF
stage and stabilized au-
dio amplifier, with base
and collector circuit
tuned to provide high
RF gain and selectiv-
ity. The selectivity and
gain characteristics are
enhanced by capacitive
feedback and the hi-Q
ferrite antenna coil.
The amplified RF sig-
nal is detected by diode
D, and the resulting
audio signal is fed via
capacitor C3 to the
base of T1 for a second
trip through. Coil L2
looks like a short cir-

Tone of this simple portable is better than that of most small, commercial

transistor receivers.

T3
B
E C
RED DOT

1 BOTTOM VIEWS)

cuit to the amplified

BLACK

audio signal and the
signal appears across
volume control RS.
Transistor audio am-
plifier stages T2 and
T3 build the signal up

LUE

B
cn
RIOS N ig

G0

T3

to loudspeaker driving GREEN

level. 1 BROWN
Construction. The "tC7 \\ —_—— _.__——‘is

original three-transis- I >

tor portable was housed
in a “do-it-yourself”

case constructed from ﬂ SCHEMATIC

a length of 1 x4 with a

perforated Masonite front and back (see Ma-
terials List). Shave the front edges of the
cabinet on the left-hand side to clear for the
edges of the loudspeaker and fasten a % x 2

x 7 in. wood strip to the bottom of the cabinet
to hold the batteries. Fasten a piece of Ma-
sonite 2% x 813 in. with a 34 x 134 in. triangle
cut from the front right corner (to allow
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Circuit board layout, top (above) and bottom (below).

clearance for the volume control) to the side
of the case with a small screw and bracket,
and to the bottom of the case with a 134-in.
screw through a scrap block to complete bat-
tery holder.

The receiver proper is constructed in two
basic units: circuit board (Fig. 3); and front
panel (Fig. 4). The circuit board contains
most of the components and fastens to the
front panel with two machine screws and
puts terminating on the tuning capacitor

JTN JTN
€2, C3, R2,RiI

frame. The volume
control and switch
(R5-S), the phone jack
(J), the loudspeaker
(SK) and ferrite an-
tenna loop (L1) mount
on the front panel.

Cement a piece of
cardboard to the front
panel, making holes as
required for mounting
parts with a pocket
knife. Draw a 5%-in.
dia. circle on the card-
board with center at
approximate speaker
center. Punch holes in
the cardboard within
this circle with an ice
pick, entering from the
perforations on the
front.

Cut the shaft of R5-
S to a length of 34 in.,
and mount R5-S, SK,
L1,and J. Cut asquare
hole, 3% in. on a side
into the cardboard
around the panel hole
for J; the jack collar
isn’t long enough to
accommodate the ex-
tra thickness of the
cardboard. Mount L1
on two 1%%-in. right-
angle brackets fastened
to the front panel, and
fasten the output trans-
former (L3) on the
loudspeaker (SK) by
soldering at the mount-
ing flanges. Connect
the transformer leads
and provide a ground
lead from the speaker
frame to the ground
terminal on the jack.

Next, cut the shaft
of Cl1 to 34-in. length
and mount C1 on the
board with 6-32 x 1
in. machine screws.

Modify L2 by discon-
necting one of the con-
nections to the center-tap (unmarked) lug.
Heat the lug and shake off the solder. Then,
with heat applied to the lug, use needle nose
pliers to loosen the lead with several gentle
tugs. Be careful not to damage the litz wire.
This modification changes the coil from a sin-
gle-winding tapped coil to a two-winding
coil. Fasten the coil on the small right angle.
bracket and mount on the circuit board. Pro-
ceed with circuit board wiring. Determine
correct pairing of the windings on L2 with

R3, R4, TI-E
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MATERJALS LIST—THREE-TRANSISTOR PO RTABLE

Desig. Description

1, Watt Carbon Resistors, 20, Tolerance

R10 270 ohins

R3, R7 1K

R8 2.7K

R1 6.8K

R4 22K

R9 47K

R2, R6 68K

R5-S 1K minature volume control with switch (Lafayette VvC-26)

ClAB 2.gang 365 mmt. tuning capacitor (Lafayette MS-142

C2,C5.C11 .Olc mi;ﬂ.. 600-v tubular capacitor (Cornell-Dubilier *Tiny

hief *)

c9 6 mfd.. 15-v miniature electrotytic capacitor (Lafayette CF-104)

C3. C6 30 mifd.. 6-v miniature electrolytic capacitor (Lafayette CF-104)

C4, C8, C10 100 mlg.G. 6-v miniature electrolytic capacitor (Lafayette
CF-106)

c7 100 mfd., 15-v miniature electrolytic capacitor (Lafayette
CF-126)

L1 transistor loop antenna (Miller 2000)

L2 transistor antenna coil; see text for modfication (Lafayette
MS-299)

L3 500:3.2 ohm transistor output transformer (Lafayette TR-95)

Tl 2N168A NPN RF transistor (General Electric)

T2 2N214 NPN AF transistor (Sylvania)

13 2N408 PNP AF transistor (RCA or Syhania)

D diode (RCA 1N54A)

J miniature phone jack (Lafayette MS-282)

SK 6" PM loudspeaker, 3.2 ohm (Lafayette SK-27)

8 six 1.5-v flashlight batteries, series connected (RCA VvS036)

311/, X 634" miniature perforated wiriag board (Lafayette

Back view of comgletely assembled front panel.

two 734 x 11Y/" perforated Masonite boards (cut from two

Lafayette ML-81 boards)
two 11Vg” lengths from 1 x 4
two 6)/g” lengths from 1 x 4
miniature knob (Lafayette MS.185)

tuning capacitor knob (made from standard size surplus knob

and thin plastic)
earphones of 500-1000 ohmis impedance
handle, bracket screws

ClA trimmer considerably or to add
turns to L1 by winding some of the
“high-end” lead on the ferrite core. The
plates of C1A may be bent to improve
tracking. The important things are to
be sure that you can tune the entire

an ohmmeter or a continuity checker.

Fasten the wired circuit board to the front
panel and complete the wiring. The antenna
pickup lead is a 10-in. length of hook-up wire
fastened mechanically (but not electrically)
to the ferrite antenna loop (L1) mounting
board. Fastening the knobs to the front panel
completes receiver construction.

Set the L2 slug screw to extend about £y
in. beyond the end of the coil. Turn the trim-
mer on CIA all the way in, and then release
it about Y turn. The trimmer on C1B should
be turned all the way in and then released
2 turns. When you feel sure everything is
right, solder in the batteries (using as little
heat as possible), and try the set.

If the set squeals, move the lead to the
stator lug of C1B away from the stator lug
and associated surface of C1A. This lead pro-
vides the collector to base capacitance shown
in Fig. 2. Tune to a station around 1400 ke,
and adjust the C1B trimmer for maximum
signal. Then tune to a station around 600 ke
and adjust the slug of L2 for maximum sig-
nal. Now adjust the position of the C1B sta-
tor lead relative to the C1A stator for maxi-
mum sensitivity without oscillation.

You may find it advantageous to open the

broadcast band. and that you have the
greatest possible sensitivity over most
of the band. Don't overlook the fact that this
receiver is very directional!

If you wish to miniaturize this set, use a
Miller 2001 or 2004 for L1, a Lafayette SK-65
(2% in.) for SK, and six penlite cells for B.
Coil L1 should make a right angle with L2
(but keep L1 horizontal), and these two coils
should be separated as much as possible. Coil
L1 should be kept away from the speaker
or other metal surfaces.

Looking into opened case from front.




" The Little

The Little Muter, sim-
ple. inexpensive and
eftective.

Internal view oi noise limiter showing component mounting on tie points.

ISSATISFIED with the rather dubious
D noise-limiting circuits usually built into
the average communications receiver, I
conducted a number of experiments with the
hope that they would lead to a better signal-
to-noise ratio than conventional designs
seemed to offer. I wanted a noise-reducing
device, rather than something that took hold
when the noise reached a certain level. In
addition, my aim was to attempt to make such
a circuit function as an audio noise reducer,
with no attempt to reduce the noise pick-up
in the antenna circuits, and to make such a
device an accessory to the receiver, requiring
no modifications or changes in receiver cir-

cuitry.
I came up with an extremely simple limiter,
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Muter

A Noise Limiter For
The Ham Station

By HOWARD §. PYLE,
W7OE

Photos by John F. Hoyt

or reducer, as you please,
which required no battery or
other source of power, was
small and compact and could
simply be inserted in the
headphone or speaker leads
from the receiver. I have
used this device in CW traf-
fic net message exchange for
several years ...l would
be completely snowed under
without it! While I do not
habitually work in the phone
bands, the listening I have
done there indicates that this
little limiter is every bit as
effective on phone signals as
with CW. Were all parts for
this unit to be purchased
new, the total cost would be
less than $5. With the possi-
ble exception of the crystal
diodes, everything is readily
available in your own sta-
tion’s scrap-box.

The unit is completely
contained in a Bud Minibox
which measures just 214 x
2Y x 4 in. Figure 3 gives the
schematic. In my own unit
(see Fig. 2), I mounted capacitor C1, the two
crystal diodes X1-X2, and the fixed resistor
R1 between two Birnbach #1388 lug terminal
strips (tie-points) which were in turn secured
to the inside of the Minibox at a spacing of
1 in. Volume control R2 mounts on one end
of the cabinet with the toggle switch S1 di-
rectly below it. The opposite end of the Mini-
box mounts the “Phones” jack near the bot-
tom and, near the top center, a rubber grom-
met in a suitable hole to take the cord from
the phone plug. Small decals, available at any
radio supply store, mark the controls and add
the professional’s touch.

Use caution in wiring the two diodes. Make
sure that their polarities are in opposition—
positive to negative at each end, as shown
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MATERIALS LIST—NOISE LIMITER

Desig. Description

S1 SPDT toggle switch

R1 15 megohm 2-watt resistor

X1, X2 Sylvania 1N34 crystal diodes

c1 0025 mfd. fixed capacitor

R2 10 megohm volume control (Mallory =U.20)
J1 open circuit phone jack

P1 phone plug

Bud Minibox (CU-3003)

in the schematic. Use care, too, in soldering
to the pig-tails of the diodes since they are
easily damaged by too much heat. Solder
quickly. but be sure it's soldered.

To install, plug the phone plug into the
“Phones” jack on your receiver and plug your
headphones into the jack under RU on the
Little Muter. That's it! 1{ you prefer speaker
operation, insert the Muter in the same way
in the speaker leads.

You'll find that Little Muter will cut your
audio output, but no matter—with the ex-
cessive gain available in modern receivers,
this merely means compensating for any loss
of audio by running the audio gain control
at a slightly higher setting. BUT, you'll find
that while the signal comes up. the noise does
not come with it in the same ratio! That what
you want? I did, and Little Muter gave it to
me! When you find conditions such that you
don't need it, flip switch S1 to Off and you
are conventionally connected to the receiver
through your headphone or speaker.

Wave Traps Eliminate
Station Interference

Broadcast band wave traps can be connected across receiver loop
antenna if coil’s axis is vertical If trap is enclosed in a metal shield
{tin can), orientation is not necessary

By FORREST H. FRANTZ, Sr.

fere with reception of other radio sta-

tions in several ways. One type of in-
terference that can affect any type of receiver
circuit is adjacent-channel interference. If the
strong local station is on 790 kc, it may affect
stations from 700 to 900 kc in TRF receivers.
The interference may cover a wider spread on
the receiver tuning dial in the case of a crystal
detector-amplifier type receiver Adjacent
channel interference in the more selective

e STRONG local radio station can inter-

RECEIVER
ANTENNA
TERMINAL

RECEIVER
GROUND
TERMINAL

SERIES RESONANT
WAVE TRAP "SHORTS"
SIGNAL AT ITS
RESONANT FREQUENCY

superhet circuit is not severe, but it can be
troublesome on closely adjacent stations (for
instance, 780 ke and 800 kc when the inter-
terence local is on 799 kc).

Another type of local radio station inter-
ference that can affect any type of receiver
circuit is harmonic interference. Although
FCC regulations require radio stations to
keep signal harmonics low, harmonics of
strong locals can cause interference. (The
second harmonic of a station on 600 ke, for
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Short-wave trap can be mounted on chassis at rear

of set it capaciior is mounted on a bracket. Ground

connection for capacitor is made through the bracket.

The end of the clip iead connects tc ihe anienna
terminal of the receiver.

example, would be received at 1200 ke.)

Local radio stations can produce interfer-
ence in superhet receivers that is peculiar to
the superhet circuit. This type of interference
occurs because the superhet employs a fixed
intermediate frequency. The incoming signal
is mixed with the local oscillator to produce
the IF (usually about 455 ke in AM receiv-
ers), and the mixing process produces a num-
ber of signal frequencies at the output of the
mixer tube. The desired IF signal is the oscil-
lator frequency minus the received signal fre-
quency. Thus, if the receiver is tuned to re-
ceive a station on 1500 ke, the local oscillator
frequency is 1500 plus 455 or 1955 kec. If the
receiver is tuned to 1500-2(455) or 590 kc, the
local oscillator frequency is 1045 kec. If the
1500 ke station is a strong local, the amount
of its signal that appears at the input to the
mixer tube even when the receiver is tuned
to 590 kc may be very large. One of the
signals at the mixed tube output is the re-
ceived frequency minus local oscillator fre-
quency, in this case, 1500—1045, or 455 kc., the
IF frequency of the receiver. There is inter-
action between the 590 ke signal to which the
receiver is tuned and the 1500 ke local signal;
590 ke. is the “image” frequency of 1400 ke.

Eliminating Interference. The basic wave trap
configuration shown in Fig. 2 is a series reso-
nant wave trap. It is connected across the
antenna-ground terminals of the receiver.
This wave trap effectively short-circuits the
signal frequency to which it is tuned, but has
very little effect at other frequencies. The
higher the Q of the coil, the more effective
the wave trap is. This type of wave trap can
be connected across a loop antenna within a
broadcast receiver or across the transmission
line in the case of a TV receiver. This type
of wave trap is recommended for any type of
receiver because it will function etfectively
even if the ground to the receiver is poor.

A wave trap which will suppress frequen-
cies in the broadcast band may be most easily
constructed by using a commercially availa-
ble coil, the Miller #6300 high-Q ferrite an-
tenna coil. This coil has a Q of over 250 and
will provide good rejection. The coil is ad-
justable and will tune the broadcast band

BRACKETS

COIL_CONNECTIONS
LEAVE "X * TERMINALS BLANK.
ANTENNA PRIMARY WINDINGS
C PROVIDED ON THE COIL ARE
NOT USED

<~

MILLER CLiP

. 5<':'°|st"‘ A. (.5—4.5MC ,
i B.4.0—w0omc 4 Bl ¢

T

"4
C 85— 25MC =
™
i o
@x
; o
2 n 365 2 b4
MMF 3._0
TO CAPACITOR WAVE TRAP 4

with any capacitor having a maximum capaci-
tance between 250 and 500 mmf{.

The wave trap shown in Fig. 1 uses the
Lafayette MS-445 365 mmf. tuning capacitor.
This capacitor was chosen for its small size
and low cost. It was housed in a tin can. The
leads to the receiver antenna and ground
terminals should be as short as possible. The
antenna pickup lead on the coil must be un-
wound and may be shortened to form one of
the connecting leads. The screw adjustment
on the coil may be set so that the capacitor
will tune the broadcast band. Or, by setting
the screw for maximum inductance, the trap
can tune down to about 450 kec. when the
tuning capacitor is fully closed. If the screw
is set for minimum inductance, the trap will
tune up to about 2.5 megacycles with the
capacitor fully open.

The short wave trap shown in Fig. 3 can
tune the frequency range from 1.5 to approxi-
mately 25 megacycles. The coil is a Miller
511-SW-A, three-band short-wave antenna
coil. The capacitor is the Lafayette MS-445,
the same as for the broadcast trap. The wind-
ings on the coil cover 1.5 to 4.5, 4.5 to 10, and
10 to 25 megacycles respectively. The coil
which covers the frequency to be suppressed
must be connected in the wave trap circuit.
A Mueller Minigator clip permits quick selec-
tion of the required coil, but this clip can be
omitted and the coil may be soldered in the
circuit for a more permanent installation. The
schematic (Fig. 4) shows the connections.
This wave trap may be fastened directly to
the back of the receiver chassis. If you wish
to make this wave trap easy to get at, so that
it can be used to improve receiver tuning at
all frequencies, house components in a metal
cabinet and provide a switch for changing
connections to the coil.

Save Those Dirty Radio Parts

e When dirty tube sockets, insulators, knobs,
tuning capacitors and other metal, bakelite or
ceramic radio parts won’t come clean in ordinary
cleaning solutions, try this idea. Allow the parts
to soak a minute or two in a pan of boiling hot
water to which a capful of liquid dishwashing
detergent has been added, then brush them with
a vegetable brush.—J.A.C.
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Precision Stroboscope for Only $21

This accurate "motion stopper” will enable you to analyze
motor operation and trouble shoot flaws in mechanisms

By W. F. GEPHART

Adjust the frequency control to syn-

chronize the flashing strobe lamp with

the speed of the fan. The blades will
appear as though stationary.

INKING at up to 6,000
flashes per minute, this
easily built portable unit

will show you fast moving
mechanism “stopped,” or in slow
motion in order to spot wear, vi-
bration or faulty design in power
tools, fans, belts, motors, and
reciprocating parts.

A simplified version of equip-
ment widely used in industry, this
strobe circuit, uses only about $21

in parts and performs as well as  Desg.
commercial instruments costing :;
over $100. The rate of flashing is ®3

adjustable between 600, and 6,000 R4
rpm, and by doubling up, you can  Re
measure any speed above or be- R7
low this range. Unlike mechanical g9

tachometers, the stroboscope ab-  R10
sorbs no power from a direct con- gil
nection to the moving mechanism €2
itself. &
How It Works. The basic prin- gg

ciple of the stroboscope is simple.  ¢7

You might, for example, want to  $W1
examine a fan blade rotating at g:llz SR2, SR3
about 300 rpm, (5 times a second). '
The blades will be in the same ‘\’,1' 2
place every successive fifth of a  Misc.

second; therefore, if you could
blink your eyes that fast, you
would see the fan as though it

MATERIALS LIST—STROBOSCOPE

Description

27 ohm 1 watt 10¢, carbon resistar
1 megohn 1 watt 109 carbon resistor
7,000 ohm 5 watt wirewound resistor
560K V> watt 109, carbon resistor
1 M V> watt 10% carbon resistor
2M potentiometer (linear taper)
10M !/, watt 109 carbon resistor
100K i/, watt 10% carbon resistor
SK 5 watt wirewound 59% resistor
10K 5 watt wirewound 59% resistor
2K 5 watt wirewound 5%, resistor
8 mfd 450 V electrolytic capacitor
8 mfd 150 V electroiytic capacitor
8 mfd 450 V electrolytic capacitor
.05 mfd 200 V electrolytic capatitor
.033 mid 200 V paper_capacitor
1 mfd. 300 V paper (Sprague 4TM-M1)
20 mfd 450 V (ill. Cond. 1HTE 2045)
DPST toggle switch
SPST toggle switch (for range switch)
75 ma 130 RMS selenium rectifiers (IT&T

Federal 2£1003A)
RCA 0A2 150 voit voitage regulator tubes
Sylvania 1021/SN4 Strobotron tube

Bud Minibox CU-2114 (12 x 2V x 24" aluminum
box and cover)
2 ea. 7 pin miniature sockets,
terminal strips, line cord, reflector, decals,
ware. Walsco Stroboscopic Disc 949
Note: See text and drawing for auxiliary trigger switch parts.

1 4-prong socket, 1 knob,
misc. hard-

were standing still. By means of

the frequency control, Fig. 1, the
rate of flashing is adjusted until
it synchronizes exactly with the moving part. Ad-
just the control to flash slightly faster, or slower,
and you can see the movement in slow motion.
Reciprocating motions, such as the action of a
pump, or the teeth of a high speed jig saw are
clearly stopped in action.

If you calibrate your unit against a standard,
you will be able to use it as a tachometer to make
measurements of the rpm of high speed motors,

47

phono turntables,
and even of dental
drills. Hobbyists
have used strobe
lights to check the
speed of model gas
engines vs. various
fuel mixtures. And
if your model rail-
road engine is
balky, your strobe
may quickly indi-
cate the trouble, in
a part that is vi-
brating at certain
speeds.

Building the
Case. The strobo-
scope is complete-
ly enclosed in a

compact aluminum minibox. Mount the strobo-
tron tube socket at one end, and drill the holes
for the switches and frequency control in
the back, as in Fig. 2. Make the sub chassis of
scrap aluminum, and mount all parts including
tube sockets, and tie points before starting the
wiring. The reflector shown in Fig. 1 is from a
used Heiland photo flashgun, and can be obtained
ir most camera stores. Since the design of the
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bracket will depend on the kind of reflector that holes near these parts in each side of the cover
you obtain, exact dimensions are not given. Sim-  asin Fig. 2.

ply bend a piece of hardened aluminum strap, Wiring the Circuit. Begin by wiring and test-
Y2x %-in. to focus the center of the reflector ing the power supply, as in Fig. 3. It consists of
directly behind the flashing area of the strobo- a selenium rectifier tripler, with an output of
tron tube, which centers about 34 in. down from about 430 volts, which is subsequently reduced
the top of the tube. Since the power supply, and  to 300 volts for both the timing and strobe pulse
the regulator tubes generate heat, drill ventilating  circuits. Since one side of the power supply is

_ connected directly to the a-c power line, be

ERACKET FOR REFLECTOR 7 sure to isolate all interior circuits from the

- ZzXg ALUMINUM i metal case, with the exception of the case
632Xz ,.,/>>' L 5 HoLEs ground resistor, which acts as a bleeder to
—1t 45 I> ;’/( B discharge voltages which might otherwise

7
2

\T‘Af"';{,-/// remain stored in the capacitors when the
dm o /G\/{S{ﬁ\ | 3" unit was not in use, Make all connections
. RN -é/)ggow : HO!I_GE to B~ to a bus running through the strobe
P -\ 8 circuit. Check the output voltage of the
- 2 HOLE FOR SWITCH power supply before con-
~ '(S_Ei/DETA'L) , necting R3 to the regula-
¢ l/‘%ﬂg%'zs /‘%._7/'. ‘t;;g tubes. It shoulq be
T volts or less. If it is
— 2 Y higher, increase the

k f o Value of R3,
S I~ CAUTION: High volt-
ages in the power sup-
ply, and charges stored
in the capacitors can be
hazardous. Use extreme

/g

A %)
&t
]
=
m
@juy

N
Nzl

5 P oIk care to avoid shock in
P Ty — 2 ol handling the chassis
2o 2! POWER SUPPLY SUB-CHASSIS
o 3
Vi -5 R4 RS 1021/5N4 R9
G i R
’ ~, VOLTAGE
: s | 300V STROB
o R ' Ac”| pcTificn | 0 7| TUBE
ce c7 RIO

RIT
1 MF 20MF SI0K S2K T
T a0ov +] 450V
: VOLTAGE L_300v_,| CHARGING

ci 8MF 450V RE?‘J'&‘E‘?R 0.¢. ¥ capaciTor
“KFC [ :; + i u*l N s L
e 14 ] . 14 | 14 ] = T T
el s ol # e sm #\ [NOTE' Saroonoen STROB CIRCUIT EAE
sy B ‘ez R2 €3 ﬂ OPERATION RC CIRCUIT
Ac. an swr | MEG. 8 nF SCHEMATIC REGULATES
o CASE GROUND 430V ST FREQUENCY

<SUB-CHASSIS

SELENIUM RECTIFIERS
SR-1, SR-2 8 SR-3

= SWITCH- SW-1
LINE CORD

ElA PICTORIAL

REAR VIEW OF
SUB-CHASSIS
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when power is on. Never touch any
live parts, or non-insulated tools,
clips, etc., with bare hands.

Next wire the regulator tubes, and
the stroboscope section as in the
schematic and the pictorial view, tak-
ing care to connect the adjustable
frequency control R6, so that it has
minimum resistance when fully clock-
wise. Cover all bare wires with spa-
ghetti tubing, and keep the leads to
the larger capacitors, C6 and CT,
short, so their leads will support
them firmly in position.

After wiring, check your work
carefully against the schematic.
Then, turn the unit on. The strobo-
tron tube should start firing immedi-
ately, with the flashing rate increas-
ing as R6 is turned clockwise. The
low and high ranges should overlap

..

f

An ordinary record turntable and stroboscopic disc are used to

s

calibrate your strobe light.

slightly; with R6 turned all the o0

way clockwise on low, the flashing s

rate should be slightly faster than 90 5400

with R6 fully counter clockwise on /

high. The strobe tube makes a slight 80 4800

cracking sound as it fires on low — 0

rates, and normally makes a steady ) | YPI_:LW:LE - ]‘ 220

buzz at higher flashing rates. - T CHART CURVEST ! 2600
The strobotron tube operates on 2 : — /

the principle of placing a high posi- S s0 3000

tive potential on the plate with the < / :

cathode grounded. When the differ- S a0 2400

ence in voltage between the two g 1/

grids reaches approximately 100 £ - S =2

volts, the gas between the grids ion- e l / 1200

izes, which in turn “ignites” the gas | //

between the cathode and plate. Once 1O Qe 600

the grid voltages “fire” the tube, the I ] ] l I

plate takes over control, and the gas o OB ZOBR O RO R CRE OO

remains ionized, with a high current SCALE DIVISIONS

flowing between plate and cathode,
until the plate voltage is lowered, even though
the voltage difference on the grids is removed.
In this circuit (Fig. 3) the plate resistor and
capacitor are used only to prevent the tube from
“firing” continually, and the timing between
flashes is controlled by changing the grid volt-
ages. The time constant of R9 and C6 is about

VOLTAGE
x

TIME
wXfm—————— -~ e
g =
5 e ot T x!
Sy|=rgrel = e Y

7,

A tt

CHARGING CYCLES

TIME

005 second, which is the duration of each flash.
The grid voltage difference is controlled by a
variable R-C charging circuit consisting of R4,
R6, 5, SW2, and C4. When a capacitor charges
through a resistor, the voltage across the capac-
itor increases, as shown in Fig. 4A, until it reaches
the charging voltage. Notice that the voltage in-
creases rapidly at first, and then tapers off as it
approaches the charging voltage.

If arrangements are made to discharge the
capzacitor rapidly before it reaches the full charg-
ing voltage, a sawtooth wave, as shown in Fig.
4B is formed, and if this voltage “Y” is substan-
tially below the full charging voltage, the curve
will be more linear. Repeated charging and rapid
discharging gives a series of evenly-spaced peaks,
Fig. 4B. Charging of the plate and grid capacitors
immediately after firing places a heavy load on
the power supply, which would tend to drop the
supply voltage from X to X1 as in Fig. 4C if this
tendency was not minimized by the voltage regu-
lator tubes, V1 and V2.
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VERT. INPUT | ~HOR. INPUT

PIN 2 OF V3
OUTPUT
1.
sRope | MG oo 2
[o]
UNIT Lo ° o ° O
~d

T0 B-BUS 0SCILLOSCOPE

(WITH INT. SWEEPOFF)
7 CALIBRATION SET-UP

The time between the peaks of the grid capac-
itor charging cycle is dependent on the time
constant of the capacitor and the related resistor.
The range switch SW2 provides additional
capacity for the low frequency range, and R6
makes it possible to vary the time constant for
each range. Wired as in the schematic, your
strobe unit will have a low range of 10 to 40
cycles per second (600 to 2,400 rpm) while high
will cover 25 to 100 cps, (1,500 to 6,000 rpm). You
can change the coverage of the unit by altering
the value of the grid circuit resistance and
capacitance. Reducing the values increases the
charging rate, which can be increased up to the
maximum flashing rate of the tube, which is 240
pulses per second, (14,400 rpm).

It is however impractical to use flashing rates
below 15 cycles per second for eye observation,
since persistence of vision, the principle which
makes it possible for us to see a series of still
pictures as a movie, would tend to blur the image.
Complete construction by applying the decals to
identify the controls, and protect them with a
coat of lacquer, or plastic spray.

Calibrating Your Strobe. While the stroboscope
will be very useful at this point, calibration will
enhance its uses in measuring exact speeds.
Rather than calibrate the frequency dial on the
back of the case directly, it is suggested that you
make a chart (Fig. 6). Two methods of calibrat-
ing can be used; the latter requires an oscillo-
scope, and is somewhat more accurate.

The simpler method is to use a 33% and 78 rpm
phono turntable, and a stroboscopic disc available
at record stores (Fig. 5). Since the accuracy de-
pends on the turntable, check it first, by watching
the disc, with a fluorescent lamp, or neon bulb,
which will flash at exactly the 60 cycle frequency
of your power line. If your turntable is not
equipped with a speed adjustment, you can slow
it down by loading it with records.

Now, plug in the stroboscope, and allow it to
warm up a few minutes. Set the range switch on
high, with the control turned clockwise to the
maximum flashing rate. Watching the disc, as in
Fig. 5, turn the control counter clockwise until
the 78 rpm ring appears to stop. Mark this dial
reading on your chart, as 60 cycles per second
(equal to 3600 rpm). Continuing to turn the dial
counter clockwise, the ring will “stop” again at
five lower points on your dial corresponding to
2400, 1800, 1440, and 1200 rpm. Repeating these

§8
SINGLE CYCLE PATTERN,
WHERE FLASHING RATE

4

DOUBLE CYCLE PATTERN,

AF OSCILLATOR

WHERE FLASHING RATE IS
TWICE OSCILLATOR FRE-
QUENCY. USE FOR 10-20

EQUALS OSCILLATOR FRE-
QUENCY. USE FOR 20-100

C.p.s. OSCILLOSCOPE PATTERNS C.P.S.
TO ORIGINAL
RI3 c8 SPD
100k & O3 TOGGEE ANODE CIRCUIT
1w 00 Sw3 ac
8 282 V3
IMPULSE RI2 =
SWITCH Q REST OF CIRCUIT
{ DO NOT IMEG. v INTACT AS SHOWN
GROUND) LW, TO ORIGINAL IN FIGURE 3
2 TIMING
CIRCUIT

m AUXILIARY TRIGGER CIRCUIT

steps on low range, you will be able to obtain four
calibration points representing 1200, 900, 720, and
600 rpm. With all of these points plotted on your
graph, you will obtain curves indicating in-be-
tween speeds, as in the graph shown in Fig. 6.

CAUTION: Awvoid looking directly at the flash-
ing strobotron for more than a few moments. The
light can be harmjful.

The second method of calibrating requires an
oscilloscope and an audio oscillator, connected
according to Fig. 7, with a 1 megohm resistor
input attenuator. Provided that you have constant
line voltage, and warm up your equipment be-
forehand, it will provide more accurate results.
Set the oscillator to 100 cps (equal to 6000 rpm)
and adjust the strobe control to get a pattern
similar to the one shown in Fig. 8. Since rpm is
equal to cycles per second times 60, reduce the
oscillator frequency in steps and take note of the
dial settings, on your graph, required to obtain
the scope pattern shown.

At frequencies below 20 cps, adjust the strobe
for a two-cycle pattern (Fig. 9) since most oscil-
lators will not go below 20 cps. To calibrate the
low range, start with the high end of the scale,
with the oscillator set at 40 cps, and adjust the
strobe dial for the two cycle pattern. The strobe
is then flashing at 20 cps, or 1200 rpin. Establish
your curve points downward, using the two cycle
pattern.

Accessory External Switch. If you wish to ob-
serve a motor or mechanism in stopped motion,
which is changing speed, you can do it by con-
tinuously adjusting the dial, or more conveniently
by means of an external switch, and the simple
circuit addition shown in Fig. 10. The external
switch can operate on a cam, or flattened portion
of a shaft. A miniature switch with a nylon con-
tact button which will operate at up to 9,600 rpm,
without bounce is offered by Licon Division of
Illinois Tool Works (Switch #16-4041).

Tips On Strobe Use. Using the stroboscope, you
will notice that often you can “freeze” motion
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at several different flashing rates which are mul-
tiples of the true speed. High speeds above your
top flashing rate can be measured as harmonics.
Generally the true speed will produce the sharp-
est image. When measuring motor speeds, engrave
or paint a fine line out from the certer of the
shaft. Harmonic speeds will cause the line to
appear at several points.

When adjusting the flashing rate for the true

speed of an object, the object will appear to move
slowly in its true direction when the lamp is
flashing too slowly, and seems to move slowly in
the opposite direction when the lamp is flashing
too rapidly. If a motor for example, is running at
a true speed of 1800 rpm, and your strobe is set
at 1801, the image will appear to be rotating
slowly at 1 rpm in the direction of the motor
rotation.

AMATEUR RADIO PUZZLE

Do you like hom radio? Then here is an anagram
puzzle on your fovorite hobby. This purzle contoins
many of the words, terms and abbreviations that

(For Solution, See Page 89.)

By JOHN A. COMSTOCK

you use in QSO’s every day. See if you con fill
in all the empty spaces correctly.

DOWN: 19) A wave that is con-

ACROSS:

1) A ham meeting.

7) A call acknowledg-
ing card.

9) Traffic (CW).
10) Code.
I1) A ham radio outfit.

13) What a () sounds
like.

15) Generator of fre-
quencies.

17) A ham radio con-
versation.

18) One-million cycles.
21) A vacuum tube.

22) A short-wave lis-
tener.

24) Mutual conduc-
tance.

26) A circuit that is
charged electrically.

28) A bunch of inter-
connected parts.

29) Type of tube base
having eight pins
and an aligning
key.

30) No connection
made.

33) Resistance is ex-
pressed in
(supply missing let-
ters).

34) Break.
36) Call for all stations.

38) A bunch of fre-
quencies.

39) A positive-potential
grid,

40) A class of amateur
operator license.

41) An effect connected
with antennas.

43) Unit of inductance,

44) What is the correct
time?

50) A radio amateur.

51) Class of ham li-
cense.
53) Reversing current.

54) Current flow.

55) A meter band used
by amateurs.

56) A type of antenna
named after its in-
ventor,

61) Atter-all.

63) Medium of radio
wave transmission.

64) Opposite of signal
gain.

65) A type of battery
cell,

1) These are trouble-
some to some ama-
teurs.

2) One-milllon cycles,
ohms, etc.

Di-di-di-dah, di-dah.
Satety signal (CW).

An oscillator coup-
pled by its electron
stream.

3
4
H)

6) Double cotton cov-
ered (wire).

8) Distress call (CW).

12) Vacuum tube cath-
ode current.

14) Plate current flow.

16) A carrier of intel-
ligence in commu-
nications.

17) A rig’s location.

tinuous.

20) A type of transmis-
sion line used by
hams,

22) Matching trans-
former.

23) An amateur radio
station record book.

25) Minute.

27) To check equipment
for proper opera-
tion.

31

Something you must
learn to send and
receive before you
can obtain your
ham license.

32) Type of oscillator
circuit having a
tapped inductance.

35) Ham radio oper-
ators often pound
one,

36) Mid-tap (abbr.).

37) Shall I send more
slowly?

42) Neon.
43

It’s not good for a
modulator to do
this.

45) A ham license.

46) An inductance used
to limit the flow of

gac.

47
48

Potentiometer.

Last amplifying
stage of a ham
transmitter.

49

Something current
does in an induc-
tive circuit.

52) Di-di-di-dah, dit.
57) Address.

58) Continuous waves
that are interrupted.

59) Watt-hour.
60} Regqulates voltage.

62) Unmodulated cur-
rier wave.
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The 10-20 i a novelty short-wave re-

Ten-Twenty T B R
Short-Wave
Receiver

By HOMER L. DAVIDSON

R it
il
ERE is a small, transistor- »
H ized short-wave receiver— = -
that the beginning experi ‘ 7
menter can put together—that PR ¢
provides good short-wave listen . 2 (>

ing on the 10- and 20-meter bands.
And if you get a good specimen
of a surface-barrier transistor, it
will actually operate up to 8 me-
ters.

ANT
COUPLING

PRINTED CIRCUIT BOARD ACTUAL SIZE
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Phones

® ‘, e g

Transistor TR1, a Philco surface-barrier type,
is the critical transistor. 1t is used as a super-
regenerative detector.

The chassis for the transistor and parts is a
printed circuit board (Fig. 2). Also on this board
is coil L1. There is nothing complicated about
laying out this coil. Follow Fig. 2, laying out
14¢-in. resist tape on the lines. Be sure the resist-
tape has a spacing of its own width between each
turn of the coil (a total of 10 turns). The
coupling capacitor to the antenna jack and switch
is also printed on the board. It is drawn with a
ball point resist paint.

A homemade RF choke is wound with 35 turns
of No. 28 cotton-covercd wire over a Y;-in. dowel.
The regeneration control
Rl and C3 form a time

‘IP"ow eenty

type of operation. Battery supply B2 furnishes
voltage to the collector side of TR1 and to both
audio transistors.

Printed Circuit Layout. Trace the printed cir-
cuit directly on the printed copper board from
Fig. 2. Place a carbon paper beneath this draw-
ing and transfer it with pencil to the board.
(Wash the printed copper side with soap and
water to remove any finger marks or grease that
might be on it.) A sharp pocket knife will be
needed to cut off the tape at the joints. A ball
point pen will make coupling loop and all round
connection joints. 1f the paint runs into another
circuit, let it dry and then take the pocket knife
and cut or scratch out a separation. (This can

. C G
constaqt cre'atmg anot.h- ANT. 2 ROD ANTENNA
er oscillation that in-
creases the sensitivity of @ COUPLING ce2
{0 MMF
the small receiver. Use Loop

of diode D-1 is optional.
On the 10-meter band i
the fixed crystal diode |

seems to strengthen the
signal and sharpens the
regeneration point of os-
cillations. But on the
lower, 20-meter band
there isn’t too much im-
provement. If you have
a fixed diode on hand
solder it into the circuit.
Otherwise, omit it. BLUE

There are two stages TI

of audio incorporated 4

Ll .-l

503 BLACK “a%

= 47,000

L
¢

here with a small volume é—

control in the input cir- 2 R3
cuit of TR3. The output : E 12,000
of TR3 is fed directly L.

into a earphone. Battery ; [.___ L
supply Bl furnishes volt- RED

age to the regenerative
circuit. Regeneration is
very smooth with this

ﬂ RECEIVER SCHEMATIC
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ﬂ FRONT PANEL LAYOUT

also be done after the circuit has been eiched
by cutting or scratching out the jointed copper
circuits.)

After the circuit has becn traced on the copper
board, lay down the tape resist and pen point
in the rest of the circuits. Let the paint dry sev-
eral hours, then pour enough etching solution
into a small tray or flat dish to just cover the
printed board. Rock the tray back and forth for
quicker etching. It will take about an hour to
complete the process.

Wash the board in clear water and pour the
etching solution back into its container. (The
solution can be used over and over again.) Now
remove the resist material. Use a small knife
point to pull off the tape and scratch off the paint
resist. Drill all small holes before mounting any
parts.

Set Operation. All of the small parts are
mounted on the printed circuit board as they are
wired into the circuit. Cut the front panel (Fig.
4) from Reynolds aluminum stock, available in

MATERIALS LIST—10-20—SHORT-WAVE RECEIVER

Desig. Description
Cl 35 mmfd Hammarlund variable capacitor MC 35-5
c2 10 mmf fixed disc capacitor
c3 .01 mfd 200-V paper capacitor
C4-C5 5 mfd 25V elec. capacitor
cé6 .0022 mfd disc capacitor
R1, R6 10,000-chm variable resistors
R2 2700 ohm, !/4-watt fixed resistor
R4 220,000-0hm, Vj4-watt fixed resistor
RS 47.000-ohm, Vj4-watt fixed resistor
SW1 4 position, single throw rotary switch
SW2 DPDT switch on rear R1
SW3 SPST toggle switch
D1 1N64 or 1N34 fixed crystal
Tl $-03 transformer or equivalent (standard transformer)
TR1 SB100 Philco transistor
TR2-TR3  2N107 GE transistors

1/5-v penlite cells
B2 three 11/%-v penlite cells
RFC 35 turn scramble wound over '4” form
L1 see text description

PRINTED CIRCUIT MATERIALS
Techni Kit—Technici 1£5003P obtainable from

Lafayef(e Radio, 165-08 Liberty Avenue. Jamaica 33,
N. Y.

Alternate Kit

1-pt PE.S liquid etchant

1 PRLT liquid resist ball point pen

1 PCB XXXP copper Lam., 1 side 4V, x 6"
1 PRT-2 tape resist 1/16 x 320"

Also obtainable from Lafayette Radic

sheets at the local hardware store. Figure 5 gives
dimensions of the PC board support. Check cor-
rect battery polarity before throwing the on-off
switch, plug in a pair of earphones and the unit
is ready to go. Turn on the regeneration control
in the earphonc. Hook up the antenna and rotate

SUPPORT FOR
REAR CHASSIS

g" PLYWOOD
{SUPPORTS PRINTED

CIRCUIT BOARD)

the tuning dial. Stations and whistles will be
heard throughout the bands. When a station is
located, turn the regeneration control down until
the station is audible.

This little receiver has plenty of volume for
earphone operation and some strong short-wave
stations can be heard with the earphones laid
beside the set. Not only will this small short-
wave receiver bring in the 10- and 20-meter ama-
teur bands but also aircraft signals and police
bands.

Modified Screwdriver Lifts Tube

e Along-stemmed
screwdriver with the
bit bent at a 25 or 35°
angle makes a handy
tube lifter for extract-
ing tight-fitting tubes.
To make the bend,
heat the tipto a
cherry red and let it
cool slowly to remove
the temper. Bend,
then reheat the tip
and plunge it into oil.
The modified tool also
makes a handy offset
screwdriver for reaching into inaccessible places
on a chassis.—JoH~N A. CoMsTOCK.

Phono Turntable Repair

® Poor reproduction from a phonograph having
the rim-drive type turntable mechanism is usual-
ly caused by slippage of the rubber-tired drive
wheel. To renew the grip of the rubber tire, sand
it lightly with sandpaper. A non-slip dial com-
pound (such as General Cement’s Non-Slip) ap-
plied to the wheel will also cure slippage.
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For Remote Control

By W. F. GEPHART

TIMER will turn on a device at some fu-
A ture time, but it doesn’t permit a change

in plans. For example, it's nice to have
the air conditioner on when you get home after
a summer outing, but only if it’s needed. With
this telephone switch, you can be sure it turns
on only when needed, because you turn it on by
telephoning your home. The only requirement is
that you have a dial telephone and the type of
service where your telephone rings only when
your number is called. Most metropolitan tele-
phone service is of this type.

Switch operation is based on the timing rela-
tionship between ringing signals, and minor cir-
cuit modifications may have to be made to fit the
ringing sequence of your telephone system. The
circuit shown here is based on a system of one-
second rings, spaced at five-second intervals. If
your system operates on a different sequence,
an understanding of the circuit is re-
quired to make the necessary, and
minor, changes.

Tube V1 in Fig. 2 is an amplifier
which closes relay Ryl when the
telephone ring is picked up by the
microphone plugged into jack Jl.
Since this “connection” to the tele-

. L . SO
phone is acoustic, it does not violate .

. TO"A"AND"B"
telephone company rules against de- ON SWy |5
vices attached to telephone lines “di- ™~~~
rectly or by induction.” Every time
Ryl closes, the “pulse” coil (Ry2A)
energizes, moving the stepper relay
arm one position. Tube V2 is a tim-
ing circuit that closes Ry4 for a given
period of time when capacitor C4 is
momentarily shorted out.

To operate the switch you dial
your telephone number, let it ring
just once, and hang up. You wait a
few seconds, then dial your numbet
again. Let it ring once to turn on the

—— s o e = o
>

e’

Front-panel view of tele-
phone switch remote control

Telephone Actvated Switch  =zzz:=r

is in foreground.

unit. Note circular vents in

ond call, Ry3 closes, shorting C4, which closes
Ry4. The first ring of the second call moves
Ry2 to Position 2, which removes the voltage
to the heaters of Ry3 and Ry5. Ry3 opens and

TO"A" AND'E®
ON SWj

first d