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COMPLETE SERVICE TRAINING

. « o Written so you can understand it!

for the complele
2-volume course

>

X any TV or Radio
Ever Made

EASIER - BETTER - FASTER !

No complicated theory or mathematica! These famous Ghirardi
bhooks get right down to brass tacks in showing you how to
handle all types of AM, FM and TV service work by approved
professional methods. Almost 1500 pages and over 800 clear
ustrations show how to handle every phase of troubleshooting
and servicing. Each hook is co-authored by A. A. Ghirardi whose
manuals have helped train more servicemen than any other books
of courses of their kind!

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable professional methods. For the
bheginner, it is a comprehensive training course. For the experi-
enced serviceman, it i3 a quick way to *‘brush up’’ on specific
jobs, to develop improved techniques or to find fast answers to
puzzling service prohlems. Includes invaluable “*step-by-step”
troubleshooting charts that show what to look for and where.
520 pages, 417 illustrationa, price $10.00 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for servicemen who
realize it pays to know what really makes modern radio-TV
receivers *'tick' and why. Gives a complete understanding of
basic circuits and circuit variations; how to recognize them at a
glance; how to eliminate guesswork and useless tesling in serv-
icing them. 417 illus, Price separately $9.00,

Special low price . . . you save $2.00

If broken into lessons and sent to you as a ‘‘course.’” you'd regard
these two great hooks as a ba in at t31100 or more!

Under 18 new offer, you buy bo books for only $17.00. No
lessons to wait for. You learn fast—and right!

~===STUDY 10 DAYS FREE!== ="

Dept. MH-31, HOLT, RINEHART & WINSTON, Ine.
Technical Div., 383 Madison Ave.,
New York 17, N. Y.

Send books below for 10-day FREE EXAMINATION. 1In 10
days | wlll either remit price Indicated (plus pustage) or return
hooks postpaid and owe you nothing.

0 Hadio & TV Rueceiver TROUBLESHOOTING & REPAIR (Price
K140.00 separately)

O Radio & TV CIRCVITRY & OPERATION (Price $9.00)
(heck Dhere tol MONEY-SAVING COMBINA tun OFFER
l Say g S (M) Spn | hath of ahove hig hoaks ot cnecial

price of only $17.00 for the two. {(Regular price $18.00 , ..
you save $2.00.)

SAVE! Send cash with order and we pay postage. Same
return privilege with money promptly refunded.

Name ,..... te e ns et ssevas st 0CO0O00C000000O 0
Address .. ... G et s s s e eas s s e st res s Oooooo
City, Zone, State. . . . ... .. P T T N
Outside U.S. 10.50 for TROUBLESHOQTING & REPAIR;

A.
$9.50 for CIRCUITRY & OPERATION; $18.00 for bath. Cash
only, but money refunded if you return books in 10 days.
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TECHNICAL APPLIANCE CORPORATION
SHERBURNE, N. Y.
1+'s finally

R 0 c K H 0 U N D s ! available againl
Gem Hunter’s Guide!

e Russ MacFall's new and completely revised guide fo
North American gem locatfions, the Gem Hunfer's Guide,
in addition to its comprehensive listing of locations, con-
tains 81 maps pinpointing rich and secluded native gem-
stone sites . Plus full-color, natural-size photos of 53
different gems shown as they occur in nature . . Plus a de-
tailed text explaining hunting methods, field testing and
idenfification techniques and special chapters devoted to
the most valuable gems. To get your copy, send $3.95 fo
Dept. 126, SCIENCE AND MECHANICS, 450 East Ohio
Street, Chicago |l, lllinois. Money-back guarantee. No
C.0.D.'s or stamps, please.

853 Natural Color Gem Photos!
81 Detailed Maps!
1034 Gem Mineral Locations!

ack-Issue Treasures!

VERY LIMITED QUANTITY, 6 FOR $1.00

We've been housecleaning. And what do you think we’ve found?
A rare treasure-lode of back issues of SCIENCE AND ME-

CHANICS. Hundreds and hundreds of copies in guod condition,
all issues from 1959 and 1960, Would you like to share this
find with us? Send us $1.00. We'll send you 6 (yes, six)
assorted back issues. First come, first served—ofler good until
supply is exhausted.

SCIENCE and MECHANICS Magazine
450 East Ohio Street, Dept. 733, Chicage 11, lllineis
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A good paying career in Radio-TV-Electronics may
be closer than you think — regardless of your age,
education or present job experience.

You know about the tremendous demand for radio-
TV and electronics technicians. But something per-
haps you didn’t know is how easy it is to get the
training that will qualify you for this vital work, and
how quickly you can advance.

From the very beginning you will find that your
I.C.S. course is preparing you thoroughly—at your
own pace—for an exciting new career. I.C.S. Radio-
TV.Electronics courses make electronic fundamentals
clear, easy to follow. You get personalized guidance
from people who know—and can tell you—what it
takes to succeed along every step of the way.

The 1. C.S. method makes it possible to learn
while you earn. You study at home — in your spare
time. Everything you learn is practical, usable. Your
mastery of Radio-TV-Electronics assures you of top

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

L.C.S., Scranton 13, Penna.

pay and real job security in one of today's fastest
growing fields.

Se if you would like to break into Radio-TV.Elec-
tronics — your first step is to send for your FREE
I.C.S. Career Kit. There’s no obligation . . . and there’s
a whole new future to gain.

Send coupon below for your
lleg I.C.S. Career Kit!

D “How to Succeed" career guids
“Career Catalog' of job oppor-
tunities in your field of interest

*Sample Lesson' (math) to dem-
onstrate the famous I.C.S. method

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 451158, SCRANTON 15, PENNA,

In Hawaii reply P.0. Box 418, Honolulu
Without cost or obfigation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which 1 have marked X (plus sample lesson):

! BUSINESS ! ELECTRICAL
RADIO : [ CGost Accounting : [] Elactrical Engineerin
TELEVISION ! [J Managing a Small Business ! [ Elec. Engr. Techniciagn
ELECTRONICS 1 O Purchasing Agent { [ Elec. Light and Power
1 i [ ] Practical Electrician
(O Generat Electronics Tech. | DRAFTI NDG { O Professionaf Engineer (Eleo.)
F ; 1 (3 Electrical Draftin .
] Indus_trlal Ele-ctronlcs o 9 ! LEADERSHIP
O Practical Radio-TV Eng'r’g ! I!:'Il LG}: S:.;CI;I SC') L 5 8 :ngustria: goremanship
(D Practical Tetephony ! figh School Diploma | ndustrial Supervision
. .. [ Good English ! [] Personnel-Labor Relations
(J Radio-TV Servicing | O High School Mathematics \ O Supervision
Name Age Home Address .
City _Zone____ State _Working Hours_____AM.te_____PM,_
Occupation Canadian residents send coupon to Internationst Correspondence Schools, Canadlan, Ltd., Mon-

treal, Canada. .

{Partial list of courses)

Special low monthly tuition rates to members of the U. S. Armed Forces.
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Abraham Marcus, co-author of famous best-seller

TRY MY ..o COURSE

REPAIR

“Elements of Radio” makes amazing offer!

J—

——

FOR 1 MONTH

time during that period

Here it is! The most amazing guarantee ever offered on any radio-TV
course anywhere! We'll send you Abraham Marcus' course to use
FREE for one full month! If in that time you haven't actually made
%100 fixing radios and TV sets, just return the books to us and pay
not a penny!

Why do we make this sensatlonal offer? First. because these honks are
80 casy to use. They are written in the same clear. easv-to-understand
language that made the anthor's “Elements of fladio™ a 1,000,000
copy hest-seller, Second. because these Looks et right to the point
—tell you what to do in 1-2-3 fashion, For example, nlice yon master
the firat few chapters of the TV hook you are ready for hushiess—
ready to do service jobs in the Acld—Jjohs that necount for over B0
of all service calts,

DON'T WAIT! Yau risk nothing when you send the coupon helow.
You don't have 1o keep the hooks and pay for them unless you actually
make extra money fixing radios and TV sets, Even when vou decide
to keep them, you pay on easy terms. Mall the coupon now.

MAIL THIS COUPON

Prentice-Hall, Inc., Dept. 5747-B2
| Englewood Cliffs, New Jersey

Please send me Abraham Marcus' TV & RADIO REPATR COURSE

l (3 votumes) for 10 days FRKE examination. Within 10 davs I I
will either return it and owe nnthing. or send mv first pavment
of &5.60, plus a few cents postage. Then, after I have used the
course for a FULL MONTIL if T am not satisfied I may return it
and you will refund iy first paymoent. Or I will keep the course
and send you two more pavments of $5.80 a month for two l
mant s,

I BEIY © 6000000000 000000000C0A00000AA00A00AA00A00A0000 I
l AdreSS L ittt it et e e st e et .
L T Zone. .. .State. . ... 0.0 '
L

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

WHAT YOU GET IN THESE
3 GIANT VOLUMES

ELEMENTS OF TELEVISION
SERVICING. Analvzes and illus-
trates more TV defects than any
other book, and provides complete
step-hy-step procedure for correct-
ing each. You can actually SEE what to do by looking at
the pictures. Reveals for the first time all details, theory
and servicing procedures for the RCA 28-tube color tele-
vision receiver, the CRS-Columbia Model 205 color set, and
the Motorola 1%-inch color receiver.

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

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

AL

TV ACCESSORIES

Multi-set couplers, multi-antenna
couplers and evcry accessory for an
A-1 installation for TV or FM.

TECHNICAL APPLIANCE CORPORATION
SHERBURNE, N. Y.

INVENTIONS
WANTED

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

SCIENCE AND MECHANICS MAGAZINE
430 East Ohio Street @ Dept 432 ¢ Chicago 11, lilinols

new! 7-Band SWL /DX Dipole Kit

for 11:13:16:19:25.31-49 meters

5 $ 4 4 &
L Sl

Here's a low cost 7-band receiving dipole antenna
kit that will pick up those hard-to-get DX stations.
Everything included . . . just attach the wires and
Weatherproof traps enclosed in
Poly-Chem for stable all-weather performance. Over-

you're on the air!

all length of antenna - 40 feet.

WRITE FOR NAME OF NEAREST DISTRIBUTOR

Lt t———
Complete with
8 Trop Assemblies
Tronsmission Line Connector
Insulotars
45 ft. No. 16 Tinned Copper Wire
100 ft. of 75 ohm twin leod

WL-7$14.75

®
”ﬂ’/eq %Mcgﬂc 4610 N. Lindbergh - Bridgeton, Missouri

el
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ECTRICITY

EI.ECTROONICS
. N REAL
e -\

EL
t i"*

Appliances—
Automatic
Electronic

Control Units

_ l.uﬁgf y i

TELEVISION

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

Motors—Generators
| —Swiltchboards—
w} Controls—Modern

COYNE;

in Chicago——Ere are for today’s TOP OPPOR-
TUNITY FI L%. Train on real full-size equip-
ment at COYNE where thousands of successful '
men have trained for over 60 years——largest,l
oldest, best equipped school of its kind. Profes.
sional and experienced instructors show you
Lkow, then do practical jobs yourself. No pre-
vious experience or advanced education needed.
Employment Service to Graduates. I
START NOW— PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students. l
GET FREE BOOK—*'Guide to Careers” which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILIL CALL.

Cayne Electrical School, 1501 W. Congress Parkway
Chartered Not For Profit  Chicago 7, Dept. 31-7C

OR WRITE TO

A RADIO ELECTRONICS
-  ON REAL

TV Recelvers— i
Black and White |

MAIl coupo ADDRESS BELOW

COYNE ELECTRICAL SCHOOL
Dept. 31-7C—=New Coyne Building |
1301 W. Congress Pkwy., Chicago 7, IIi.

L and Color l Send BIG FREE book and details of all the training
AM-FM and you offer. However, | am especially interested in-:
Auto Radios [ Electricity (] Television (] Both Fields |

Transistors |
Printed Circuits
Test Equipment |

Name _— l
Address . — - '

City State__

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

for Free Book

and full details,
including easy
Payment Plan.
No obligotion, no
salesman will call.

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

® A
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION B. W, COORE, )r, Prasicent l Add
NOT FOR PROFIT Coyne—the Institution behind this train- 1 ress

] k ing. .. the largeat, oldest, best equipped .
Chicags 3, Depl. 31-H7 reaidentialachoolafits kind. Foundedisze. | City

: 4
COovng |
SLEcrncs, BEHODL ||| e

— —— i e— — f—— ——

r
| COYNE Television

: Home Training Division
Dept. 31-H7, New Coyne Building
| 1507 W. Congress Pkwy., Chicago 7, NI,

M.
ot g | Send Free Book and details on how I can get
W 3 !; ! E« . | Coyne Quality Television Home Training af
J!' L aji | tow cost and easy terms.
‘ !jlj 4--—‘l R | Name -

1501 W, Congress Parkway - State_
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R IR

sguna -BLECTRICTTY ﬁtAmutmowcL LIGHT ATO
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ELECTRICAL EXPERIMENTS
$ducotional fom with flegiro Mognehy,
Teamdormer, Goivonomater. Rheo
star, Relay, Valtmate,, Wheatitony
Bndge, and cther slactric sqgupmenl.

PHOTOELECTRIC EYE
Photaelectri: Cell, Exciler lomp
and Electronic Reloy, Everylhing you
ficed lo conirol molors, bells, olarms,
and do alher light beam exparimenhs

CODE PRACTICE SET
Banal Owcdlotar, Key wond Floher
saclhe complete ol Jo lemen 1
ageive and franimy) the Mors Code

-

These Kits Developed with Warld Famous

SOUTHWEST RESEARCH INSTITUTE

and . are a
TRUE BASIC SCIENCE COURSE

NO EXPERIENCE NECESSARY

¢ The B8 instruction manuals are expertly The first steg fo a Hom licene,
written, clearly illustrated — extiting, RADIO SERVICE EQUIPMENT
mi.ereshng. . P —ATI Ke—_porh 1o bu Id_ your o:n
® Without previous experience you <¢an Rodio Signul Trocar and a Probe

Light Continulty Tester. Both pleces

complete every project and gain a tom- ) e
cre invaluvobla in rodic servicing.

prehensive science background.

CHALLENGING - STIMULATING - REWARDING PHOTOGRAPHY LAB
Camphete dach  roaes  sguipmenl
. Frinter - Entorgec — Bheclani Timec

~ Sole Light Devatoping troys
sid supply of paper ond themicols,

SPECTROSCOPE

Foicinating apticel insteument vied
to idenlify ond analyze subsiances
by cbierving the pectrem of their
flome. Spectrum chorts ore included.

ULTRAVIOLEY LAMP
Pradycs dazaiing cotor effpeh with
invhible “alack light". Used s xtennive-
b fix ceims  delettion, mibecatogy
ond swHman, Pluormsceat bad, Crayoa
ond Trecot Powder ae included,

ng Glowing Gases
:nn::\v:tl\eg pPECT ROSCOPE

SEND
oMLY

oo WITH

(OUPON

Troubl, ¢
Sh
the s:cu?;',;'g coity

PHOTOMICROGRAPH of o Fly's Wing
made with Microstcope and Photo Lab

/ {Actuol Size 5°7 diameter)

A VALUABLE SCIENCE LAB

PAY
ONLY

RADIO RECEIVER

Three Tube Short Wave {80 Meler] and
$tondard Broodcost Receiver. Sensilive
Regenerglive Circyit wigr regular 115
voll AC. Complete with Heod Seb

MICROPHONE
A seniifive ¢arbon-bytton micta-
phoow thet greofly amplities wnsey:
pecied noise. Aho adoptable for
vig with your radic  fronseitber

STROBE LIGHT
A varioble pulse
molion o

reon lamp
apidly vibrot
ng or rototing objects lor clore
wudy and checking frequancier. RPM

SOUND EXPERIMENTS
loboredary dempmitration of wound
wavei, feronphie pad pinh, Intivde
Yarloble Frequency Osorilator,
Bonometer ond Tipple VTaoak

SLIDE PROJECTOR

Tokes 18mm ond J5mm ilida), thorp
focviing, conveclion cooled. G.E
Projection Llomp included. Al od-
oploble at a Projection Microswcope.

AYOMIC RADIATION EXPM.
A vboety of projaclt ving Spie
Panicope dad senitive Hlechroicope.
Sample fources af (adigactoes Ura-
mum Que gad Rodium ore meluded.

HEAT EXPERIMENTS
Study the Molecuiar Thesry of heat
viing 2 Thermomalers, Thermostal
J toot Gos Thermomelar ond ipecial
Microicope arcongement that thows
the elfect ol Moleculor Mavement.

Feeetes

Your Satisfaction or Your Money Back...AND
you may cancel at any time without obligation.
These "no risk” assurances because we know you will be...

DC POWER SUPPLY
Pawer Trontlormer, Yacbum Tubae
Regtilier ond 20 I0 mid Capociwe
Filter Chewil Tonvarly home AC fo
the DC requored lar Eleciraaie Cirewlis

ELECTRONIC EXPERIMENTS
Explare functions ef vocuum tubes
ond  other electeanic componenh,
Build on Electronic Switch—Ampii
fier, and other experimental circuith

BROADCAST TRANSMITTER
Semdt chear Sormititons of both
tode ond voica 1 Reorby cadion
Con be vied =ith yowt microphone,
record  playar, or code onifaler

TELESCOPE
A mounted ostronamicol Telescope.
High quality ground lens anaobles
you to esomine detoils of the
moon’s iwrface and distant objechs,

MICROSCOPE
Righ wnd low powesr, pracitlon
ground Llent, Substoge tlgM end
Polosizer. Adapioble lor phatombcrog:
aphy ‘A coareghion with Photo lab.

ATOMIC CLOUD CHAMBER
See yminoted tracks of ipeeding
auclear particles emaneding from ro
digactive Alpha source and myster
ibus Cosmiz rayr Irom ouler space.

WEATHER ATATION
Acacald Borometer, Cop Ansmometsr
thagt  electrphically  megiutes  wipd
tpeed. $ing Peychirometer, Hymidiy
'Govge, Clavd Spesd Indicptor,
Cloud Chor! ond Weother Map,

45 FOR EACH KIT YOU RECEIVE FREE
{ONE A MONTH FOR 8 MONTHS| SOLDERING
IRON
with second

Kit

8 Versatile Xits Containing Parts by
RCA, MALLORY, G.E., PYRAMID,
STACKPOLE, TRIM and other
relioble manufacturers.

Retail Yalue of Parts Alone is

SURPRISED! AMAZED! DELIGHTED!

= AMERKAN BASIC SCIENCE CLUE = =B ‘
501 E. Crockett, San Antonio 6, Texas l

l Start sending me ABS.C s “Home Seience Lab™ in eight kits

FOR SAFETY!

Circwits are low voltage
wppiled by iolalion
tronsformer that

e wilh % _| each manth. [f not sau fred on inzpection of first kit 1 may return
OVER FIFTY DOLLARS n Ki “*\ - .'l t for immediate refund. rhoow plan che k’rd }
A B (\ﬂgt‘o‘“pg WCROSC?“ ) 1 enclose $2.00 and will pay $3.45 plus COD postage on arrival
MEMBERS ARE Designing and offering this cor o s Tns WO . [l of each kit. | may rancel unshipped kits st any 1ime
plete ilaboratory to the pyblic at ‘/1 ™ 0'\5‘ qayord ¥ ‘M () | enclose $29.60 as full paymen, Pastage Puid. for all 8 hits l
ENTRUSISTIC! fgff'.‘—f uj”:_-,r‘:n-”‘:h.u @ notable B yep \\C‘ = ‘l 1 may cancel any 1ime and get full refund on unshipped kire.
society. e ‘
1 »ish 1 could provide each of my Physics § R. M. Helm \*h____.—z"*’% \J\C)\-E l
students wich l:“ of your tnjoyabie Fits, E fessor o b”’s,,.,l-'-" \.“-“ptwﬁv"“ l
You are doing 2 »onderful job. G:::IF:HIO; NG e \O- . \ ppot NAME
Alien T. Ayers o arviON
Physics Dept. - -

Jamestown High School
Jamestonn, New York

These & Auxiliary Textbooks

cny STATE

AMERICAN BASIC SCIENCE CLUB, Inc. 5an Anionio, Texas
M Bl B MAIL COUPON TODAY N W ER

|
— I STREET I
i
|
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PRACTICAL
PROJECTS with these
PARTS AT HOME!

s EGAR AR F AR e
to help You learn

ELECTRONICS W

MDIO—TELEVISION = RADAR

NOW . .. of home in your spare time you can get the very kind of
troining ond subsequent Employment Service you need fo get started
toward real earnings in one o’ teday’s brightest opportunity fields—
TELEVISIQON-RADIO-ELECTRONICS. Now thot Electronics is entering so
many new fields, here Is o chance of o lifetime to prepore to ¢cosh In
on its remarkable growth.

DeVry Tech’s omazingly procticol home method enables you fo set u
your own HOME lABORI&ORY. You spend minimum time to get maxi-
mum knowledge from over 300 practical projects, using the same type
of bosic equipment used in our modern Chicage ond Toronte Train-
ing Centers!

DeVry Tech Provides EVERYTHING YOU NEED . . .

~1o help you maoster TV-ELECTRONICS. In addition to the home lobora-
tory and eaty-to-read lessons, you even use HOME MOVIES—an ex-
clusive DeVry Tech odvantage. You woatch hidden actions E o . 308
electrons on the march. Movies help you to learn foster . . . easler
e e be".rc

LABORATORY TRAINING EARN WHILE YOU LEARN | Bifd nd keen shis 8iG

Full time doy and evening troining programs  DeVry Tech’s practizal iroin- ecsily converled to U.M.F,
in our modern Chicage ond Toronte Labora- ing helps you toward spare (D.x;’iﬂ?&"%:rﬂ?:h'o:fm'
tories ore aho avoilable. MAIL COUPON  time income servicing Rodio N the TV sat.)

TODAY for farts. and Television sets.
BUILD and KEEP Valuable P

TV-Radio Broodcns? Technician

TEST EQUIPMENT }I‘ C”E-CK Color Television Specialist

As port of your training, you build and Bodiiad 3
keep o 8ne Jewel-Bearing Vacuum Tube Y ndar QOperator
% VOLTMETER and o s.inch color Osct.  RLLIIR 2L G ML
: ¢ y Technician
LOSCOPE—hath high quality, needed JOb o A
test instruments. Airline Radio Man

EFFECTIVE Opportunities: Computer Specindist
EMPLOYMENT SERVICE Pp Guality Control Manoger

Get the some Employment Service 5
that hos helped so many DeVey Your Own Sales & Service Shop

Tech graduates get started in this L ] « .. PLUS MANY OTHERS

fast-growing fleld. - v
"One of North America’s Foremost Electronics Training Centers’’ o MAIL COUP ON TODAYV!

Accredited Member b DeVRY TECHNICAL INSTITUTE
. of National Hame SP‘:‘E;D;;;\:;[ 4143 Belmont Ave., Chicago 41, fil., Dept. RTE-1-R

\ Study Councit Pleaie give me your FREE boaklet, "“Electronics in Space Travel,”

and tell me haw [ may prepare fo enter one or more branches of Elec-
tronics.

Name — Age

TECHNICAL I -
lNST'TUTE City __ _ Zone State

CH |CAGO 4 ] ] 'L“NO'S 2045 Conadian residents address: DeVry Tech of Canada, Ltd,

970 Lawrence Avenue West, Toronto, Ontario
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Sl Gt/ () | IS

knight-kils RLEY3E

A PRODUCT OF ALLIED RADIO F M

‘s A PLEASURE TO BUILD NAS
and YOUOWN THE BEST AN THIRN

FOR MORE STATIONS
AND HIGHER FIDELITY

TECHNICAL APPLIANCE CORPORATION

featured in the SHERBURNE, N. Y.

big 444-page 1961

ELECTRONICS
CATALOG

IS YOUR
SALES

T il MISSING
e L ! SOMETHING?
:_ _G_ﬁé'_é":_ BIGGEST SAVINGS 1f you want to SELL your invention to the next manufacturer

— Know the thrill of building your you contact, use our NEW INVENTION FOR SALE form,
own money-saving electronic designed to assist you in presenting ALL the pertinent, selling

:\‘ILSRYFOInIREED equipment. Make your selection fact.. A packet of six forms for $1.00.
St from the complete KNIGHT-KIT | SCIENCE and MECHANICS MAGAZINE, Dept. 734

line—available only from Ohi
Hobby ALLIED. Lowest in cost, conven- 450 East io Street, Chicago 11, lliinois

;q Instrument  jence-engineered for easiest
LA"‘°'°"’ assembly, best for performance; WH ERE TO F I N D
" satisfaction guaranteed or your
l R \ ] | f

money back. Send today for the
Hﬁ';ﬁu 1961 aLLIED Catalog—select
exciting KNIGHT-KITs—and...

SAVE ON EVERYTHING
IN E_LECTRONICS

—— =,

—
— Get more for your money
\ﬁ Y= in: Stereo hi-fi systems and com-
ponents « Recorders and tape
@ (@ é Citizen's 2-way radio = Amalevr
/ station equipment « TV tubes, an-
= tennas, accessories + Test instru-
"f;@ﬁ- fﬁ ments « Electronic parts, tubes,

) transistors, tools. Send teday for y
g your FREE 444-page Allied Catalog! G TER G I
only $2 down _l

ghordeminlis catalog | SCIENCE and MECHANICS, Dept. 127

| 450 East Ohio St., Chicago 11, illincis ]
ALLIED RADIO | Please send me for 5 days’ FREE EXAMINATION--a copy |
I of {&ml m'm Ulllllt‘; -:l(aulld\ " your 1:35 page i:ardllmuml blouk
packed with waps, fulli-color photos and expert advice on how
. ALLIED RADIO, Dept. 64-C ] l and where to tind gtma Unless colpletely satisfie] with buook
2 100 N. Western Ave., Chicago 80, lii. ] | I may return it in 5 days and owe nething. Otherwise [ will
2 0 Rush FREE 1961 Allied Catalog No. 200 2 ' ﬁgﬁg“i‘tg and send you &3.953, plus 50¢ v cover Dpostage and
a ' 2 )
[ ] [ | l NAME ... ... . iiiiiiriiteneeenaceonerntansnns 50000 '
B Name B | [ ADDRESS .eviiniitiiiiiieiiieeieiee oo |
B  riease PrinT
: Add : JCITY Ceeeeareneaeas ZONE....... -1l
I"E58
2 : B | PSTATE Lottt et |
[ | 1 D SAVE Money! Enclose only $3.95 WITH this coupon.
8 Clty Zone State. | Then we prepay delivery charges. Same 5-day retuml
e T T L L r privileze for full refund applies if nol satistied,
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This is all you need to know, to

TEST FOR REPAIR, ALL ELECTRICAL
APPLIANCES, AUTOMOBILES, TV TUBES

This simple outlet is typical of 2 points of
sontact on all electrical appliances eesy

=\

T2

"
——
—

“mm——"

"
———
e

———
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“Senm—r

Smmm——

~———

——

e
e
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}

All electricity is measured by (1) voltage,
{2) current, (3) resistance. You con test
either, any or oll by merely touching 2
peints of contact on any electrical device
with our prod ond ¢lip. Results ore indi-
coted on the meter of our new Model 70
Utility Tester. Repair procedure is oul-
lined in our Tester Use Baok.

Even if you don’t know a male plug from
a female socket, yau should be able to
test household appliances within 10
minutes. You can repoir electricol op-
pliances yourself, do it for athers (os o
tavar ar spare time business) or merely
protect yourselt by knowing what needs
fixing, which TY tubes hove open ar
burned owt filaments. In this respect
olone you can save yourself mony times
the small cost of this Utility Tester.

A.A.A. REPORTS BATTERY AND ELECTRICAL
FAILURES MAJOR CAUSE OF HIGHWAY
FAILURES AND BREAKDOWNS

Model 70 tests appliances, maotors,
car batteries and circuits. TV tubes.
Measures A.C. and D.C. veitages, cur-
rent, resistance, leakage, etc. Tests:
Toasters « Irons + Broilers « Heating
Pads + Ciocks * Fans » Vacuum Clean.
ers ¢« Refrigerators « Lamps ¢ Fluores-
cents » Switches « Thermostats and
other items. Tests all TV tubes for
open or burned out filameats.

Tests both 6- & 12.volt Storage bat-
teries + Generators « Starters <« Dis-
tributors « lgnition Coils » Regulators
* Relays * Circuit Breakers « Cigarette
Lighters « Stop Lights « Condensers »
Lamps & Bulas + Directional Signal
Systems - Fuses « Horns ¢ Heating
Systems. Also locates Poor Grounds,
Btreaks ir wiring, Poor connections,
etc.

JUST TOUCH TO TEST!

It's as simple and easy and fool.
proof as this.

Condensed Course
in Electricity

Along with your Utility Tester,
yaou receive a FREE 64-page, fully
illustrated course of facts, tests,
instructions and electrical re-
pairs. It has been proven that
this course simplifies the sub.
ject of electricity, and is in fact
superior to most comparable
courses, texts, velumes or ‘ency-
clopedia on the subject. In 10
minutes, you will be testing
househald appliances of every
kind {and you learn how to re-
air them). In one hour, you will
now mare ahout electricity In
its relation to your persanal liv-
ing, than many folks learn in a
full course, This book is includ-
ed at nao extra charge with your
Model #70 Utility Tester. Com.
plete with Condensed Course in
Electricity and Tests Leads.

PAY
$158 NOTHING
Only NOW

SHIPPED ON APPROVAL

| NO MONEY WITH ORDER — NO C.0.D.

r---------------

MOSS ELECTRONICS, INC. i

Try it for 10 days before you buy. If | Dept. D-862, 3349 Tenth Avenue, New York 34, N.Y.

completely safisf'ed then send $3.85 | pif,Sh, e ore Motel £70. 1 saistacton | apee o |

and pay balance at rate of $4.00 per i rnn(.:)tnt:z:ris‘:gtt:itlo::,tall pmra"y':erg:ursn1 5'.08r5 g::eﬂg:::ﬁeoifs a'::z::i:ﬁnltt i

month for 3 months—No Interest or '"clute My Free Course. i

Finunce Charges Added! If not i Name ,ooimclines- el e n e e eaalele e e e e e I

completely satisfied, return to us, rio I Address ... ... ........ ... ... o L P P |
City. ... Zone. .. .. State

explanation necessary. b a1 prices Net, F.0.8., N, Y. I

---------------‘



New‘‘Mechanical Educator’”’ to

IMPROVE MEMORY

Inability to recall names, places, facts qulekly is s common, often
costly, shortcoming that ean now be caslly overcome with the aid of
4 new device for mental training. This versatiie new educational tool
can also be used etfectively in language learning, speech correction
and improverwent, in mastering tables, formulae—anything to be
memorized-—faster than ever while you sleep.

DORMIPHONE Memory Trainer :

Works for you—You Learn While You Slecp

® Speeds up learning processes
¢ Aids concentration
® Provides entertainment

Using a new recording prin-
eiple, the Memory 'Tralner
records. Instantly plays back,
and automatically repeals
speech, music, or any
spoken or broadeast material
by clock control. No reels
of tape 10 snarl or rewlind.
Completely portable. Idezl
aid for home. school, in-
dustrial safety tralning use.
So slmple to use, children
bhenefit—so helpful and prac-
tical, it is used by educa-
tors, pseychologisis, people
of all ages and professions.

SELF-
CONTAINED
RECORDING CARTRIDGES

from 30 seconds to 55

minutes. Easily removed

Can be stored or '‘erased’’

instantly and re-used re-

peatedly. Just record, flip a switeh for
play-back and listen!

Write TODAY for FREFE folder
with complete information.
Modernophone, Inc.

396.021 Radio City, New York 20, N.¥.

MODERNOPHONE, INC. Circle 7-0830 |
396-021 Radlo City, New York 20, N. Y.

Gentlemen: Please send me your FREE Booklet.
in finding out all about Scientifie Sleep Learning and what the

No obligation—no I

I am interested

Dormiphone Memory Trainer can do for ine.
salesman wlll call.

|

I

: Name . . Y I
I Address

|

I

L

City . .Zone. .

. State . i
My main interest in the ’\lemory Trainer 1a for: I

Language Learning 0 Speech provement
.'g'! Merg-grliauon O School or College Work I
Sleep learning Bridge Rules _l

Now...Buvild 35 ELECTRONIC
PROJE(TS wnh these amazmg kits!

A PRO
* ONLY A SCREWDRIVER NEEDED? JECTY

% PARTS CAN BE USED AND REUSED!

& NO PREVIOUS ELECTRONIC EXPERIENCE REQUIREDI

ELECTRON/ICS LAB

Mcodel LAB.18

18 ciectronic PROJECTS

FOR ALL HOBRYISTS) Build
useful equipment. .. work with
SOLAR ENERGY — SPACE COM-
MUNICATIONS - RAD1OS —
TRANSISTORS — OSCILLATORS.
This fascinating kit will amaze
ou...start you on your way
0 2 successlul electronics ca-
réer. Kit comes complete with
all parts and simple picture
instructions that even a be-
ginner can follow! A fabulous
buy at only $12.93 ppd.

ORDER TODAY! Angd we wijll rush your kit to you by return

Mode! LAB-35
35 excitinG scientirIC

PROJECTST Contains all parls &
simple illust. instruct. to build
useful projects as PHOTO ELEC-
TRIC RELAYS-SIGNAL GENERATOR
~STEREQ PREAMP — BROADCAST
STATION-SOLAR POWERED RADI1-
05 —RAIN ALARM — INTERCOM —
VOICE OPERATED RELAY-TV
COMMERCIAL KILLER—CAPACITY
RELAY — BURGLAR ALARM — FIRE
ALARM — FLASHER — WIRELESS
CODE TRANSMITYER — TIMER &
many more. A virtual electronics
treasure chest, only $10.95 ppd.

mail! Send check or money order {(no €.0.D.).

TV SAI.ES CO., Dept. RE. P.0. Box 44, Yonkers, N.Y,

|
I
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SO EASY IT'S SHOCKING, IF

YOU USE ENLARGED PLANS

to bulld electronic projects. Enlarged slze, step-by-
step craft print plans—complete with detalled mate-
rials lists—are avatlable for the following:

191. TESLA COIL. Produces 70,000 volts at 500.000 cps.
SpectaculaT DUL EATO . wow somes = 5666 i 6 Bupriss 5 5 ol BB Suni s $1.00
227 REPULSION COIL Defles law of grmlty—e]ectromaﬂ-
RERICANT L8 7. ol w i i S it it ME « o o BT - « By TN - - | $1.00
243,

DEMO ELECTRIC MOTORS Plans for hoth wIndmlll
and engine types. $1.

251, SOLAR BATTERY AND MOTOR Battery's volt at 180
ma drives motor........... $1.

....................

............................

258. SUN-POWERED RELAY. Light- actlvat.ed control wlth
a variely of practical applications......................... $1.
264. HI-FI FM RECORD PLAYER. Phono osclllator, arm and
turntable for hi-fi reproduction.......................c0... $1.00
265,

ELECTRICAL COIL-WINDING MACHINE. Motor-pow-
ered with foot-controlled reactor.......... ... ... .. ivcunn £1.00

279, WIMSHURST STATIC MACHINE, Constant source of
static electricity $1.50

283. VAN DE GRAAFF GENERATOR, Costs 330 to bulld
Produces up to 250,000 volts, . ... .ot irniiiianinnnasnnans 1.50
301. VAN DE GRAAFF GENERATOR. Produces up to 400 000
volts. This Is the apparatus that can stand your hair on selndé

SA VE MONEY[ If you order two or more craft
prints, deduct 25¢ from the
regular price of each print. Thus, for two prints, deduct 50¢.

three prints, 75¢, etc. Use handy coupon below. Satisfaction
guaranteed or money back.

..........................................

SCIENCE and MECHANICS, Dept. 298
450 East Ohio St., Chicago 11, llinols

Enclosed is §. _____. Please send me the circled plans.

These plans are $1.00 each

191 227 258 264 255

These plans are $1.50 each

243 251 279 283 301

NAME —

ADDRESS

CITY & ZONE

STATE

Here's 20¢. Please send me your tllustrated catalog of 196
Ll craft print plans.
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BREAK THROUGH T0 IGHER PAY
ARl

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.5. “All-Phase’’ trmmng prepares you —
at home in spare fime — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

You .

A more rewarding job
future . . . a richer,

a secure
fuller life can

work on

be yours! As on N.T.5. MASTER ac,ual iOb
TECHNICUAN you can g5 straight ta .
the top in industry or in your PrOIBC's

own profitable business.

19 BIG KITS

YOURS TO KEEP

S

SUCCEED IN MANY HIGR-PAYING
JOBS LIKE THESE...

+ TV-Radio Sales, Service and Repair

« Profitable Business of Your Own

+ Communications Technician — F.C.C_ License
* Hi-Fi, Stereo & Sound Recordiag Specialist \ 1
= TV-Radio Broadcasting Operater = {
« Technician in Computers & Missiles &1
= Electronics Field Engineer h"_li 3

« Sgecialist in Microwaves & Servomechanisms i 3

« Expert Trouble Shooter i L
+ All-Phase Master Technician ;

NATIONAL %, SCHOOLS

WORLD- Wi TRANWG SINCE H08
400¢ SO, FIGUEROA $T., 10% ANGLLIS 3L CAW. U.§ A
Write Dept. RKK-31

.‘-:q"i-n aE
' . Free book
: | g gives you all the facts

N.T.5. Shop-Tested HOME TRAIN.
ING is Better, More Complete,
Lower Cost ..

tional cost. You olso get o Profes-
sional Multitester for your practical
job projects.

. and it is your key
to the most foscinating, opportu-

nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.5. SHOP-TESTED WAY

You get lessons, manuals, job proj-
ects, unlimited consultation, gradu.
ate advisory service

You build a Short Wave-long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,
with parts we send you at no addi-

RESIDEMT TRAINING AT LOS lNElLll:
|f yau with to t3ke y:ur t;:ltn.lln.g‘ L"n.art
Resident School 3t Lot Dt
by, modara Shopis an

Nol:lh-l.t‘:\r lhtl Istest Aute anl‘ :in::
angines - 2l 1ppit Tued injectio )
tamatic iransmisyiant. all powar ¢"| i

mant - meosi complate tacititias ® :mc
hy any school. Enpert, frignoly ing

reice. Help
tary, Gradsuate Empleymant Se b

ACCRIDITID MEMBIR

the only nananclly

recognised accrediting
agency for private
home study 1chaals

a finping heme neat scheel
tima |eb while you jearn
WRITE FOR SPECIAL RESIDENT SCHOM
CATALOG AND IMFORMATION

EARM AS YOU LEARN...
WE SHOW YOU How!
Many students pay for entire tuition
and earn much more — with
spare time work they perform while
training. You can do the same
we show you how.

SEND FOR INFORMAYION NOW..,
TODAY! IT COSTS YOU NOTHING
YO INVESTIGATE.

N.T.S. HOME TRAINING is
e Classroom Developed
e Lab-Studio Planned
o Shop-Tested
® Industry-Approved
¢ Specifically Designed
jor Home Study

MAIL
COUPON
NOW

for

FREE BOOK

ond

ACTUAL
LESSON

NO OBLIGATION!
NO SALESMAN WILL CALL

NATIONAL %A SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

ACTUAL LESSON

4

b =1

Meil Now To
J Netional Technical Schools, Dept. RKK-31
4000 5. Figueroo 5t., Los Angeles 37, Calif.

1._‘_

Please rush FREE Electranics -
TV-Radia “Oppartunity’” Back and Actual
Lessan. Na Salesman will call.

Age.

/
i

[

]

{

Zone. Stote.
T Chach herg if Interestes ONLY In Revident Training at Los Angelet
§ VETERANS: Give date of dischorge.

\—_—-—-—----—----
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GIANT 1961
204 PAGE

! SAVE UP TO
S0% ONB-A

HI-FI AND
STEREO
SYSTEMS &
)\ COMPONENTS

GET THE
BEST -

I

wACED

TECHNICAL APPLIANCE CORPORATION
SHERBURNE, N. Y.

TOP VALUES
18 POWER,
AND HAND

1 Cupitetss Bugiy Ouide jon-Every4eng
RADIO TV

ELECTRONICS YU
BURSTEIN-APPLEBEE €O.

Dept. RE, 1012 McGee 51, Kansas City 6, Mo,
] Send Free 1361 B-A Catalog No, 611

NOT IN AKY
OTHER CATALOG

NAMO |t ssssr st seseressssssssssssssssssseseaseasssses )
SEND [
FOR IV I
TODAY Address a2 ST =
D ol S Sk A e B S '

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 will protect your earn-
ings and interests. Send today on’y
for a copy of our Patent Sales

Agreement. f—

SOLD EXCLUSIVELY BY

SCIENCE & MECHANICS MAGAZINE
450 East Ohlo Street, Dept. 433, Chicago 11, Illinols

FARM
TELEPHONE

Slightly used crank style CABINETS
(once used everywhere) for llome
Hobby Shops. Complete with trans-
mitter, receiver, bells, crank and
shelf (Less Generntor), Mas ail of
the outside parts. Make beautiful,
unique Radle Cabinets, Liquor
Chests, Spice Cnabipets, Flower
Planters, ete. Immediate deliveries
assured. $10.00, F.O.B. Chicago.

HANDSETS

Use as inter-house phone, talk house to garage, as
loud speaker system, etc. You recelve transmitter,
recelver, 3 conductor cord and simplified, illustrated
installation diagrams. Handsets are guaranteed to
be the same as used in our great National Telephone
System. Price delivered $2.95. Two for $5.00!

TELEPHONE REPAIR AND SUPPLY CO.

Dept. BB-6 1760 Lunt Ave., Chicago 26

Short Supply Sale of
CRAFTPRINTS

We've been housecleaning. And what do you
think we've found? A rare treasure-lode of en-
larged-size Craftprints for building wall shelves,
tie racks, model trains, planes and cars, shoe
racks, toys, smoking stands, etc., etc. Of some
we have only 10 in stock, of none have we more
than 150. These plans do not appear in our lat-
est Craftprint catalog; we are not going to print
them again. To run them out, we offer them to
you pre-packaged, our assortment, six (6) for
$1.00. First come, first served—offer good until
supply is exhausted. Send your $1.00 for six
assorted Craftprints to:

SCIENCE AND MECHANICS, Dept. 299
450 Eost Ohio Street Chicago 11, lllinois
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BUILD 20 RADI

ONLY

PROGRESSIVE RADIO "EDU-KIT"®

A Pru:hruf Home Radis Course
Now Includes % No Knowledge of Radio Necessary
% 12 RECEIVERS No Adcitional Parts or Tools Needed
* 3 TRANSMITTERS *
% 5Q. WAVE GENERATOR v EXCELLENT BACKGROUND FCR TV
% SIGNAL TRACER
% AMPLIFIER % School Inquirles Invited
% SIGNAL INJECTOR
% CODE OSCILLATOR % Sold in 79 Countries

[
YOU DON'T HAVE TO SPEND

HUNDREDS OF DOLLARS FOR A RADIO COURSE

The “Edu-Kit'' oMfers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price., Our Kit s designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construe-
tion practice and :erwcm% THIS IS A COMPLETE RADIO COURSE 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 develgpment of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equnpment. You will learn
and practice code, using the Prooreuwe Code Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying
instructional material.

You will receive training for the Novice, Technician and General Classes of ¥.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transiitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for Television, Hi-Fi and Electronics.

Absoilutely no previous knowledge of radio or science s required. The "Edu-Kit' is the
product of many years of teaching and engineering experience. The ‘*Edu-Kit'" wiil pro-
vide you with a basic education in Electronics and Radeio, worth many times the complete
price of $26.95. The Signal Tracer alone is worth more than the price of the ertire Kt

You do not need the shightest background ages and backgrounds have suczessfully
In radio or sCience. Whether you are nter- used the ‘*Edu-Kit'' in more than 79 coun-
ested 1n Radio & Electromies because you tries of the world., The ‘“Edu-Kit’'' has been
want an .nteresting hobby, a well paying carefully designed, step by step, so that
business or a job with a futuwie, you will find you cannot make & mistake, The *"Edu-Kit'"
the *“‘Edu-Kit'" a worth-wh:le investment. allows you to teach yourself at your own

Many thousands of ndividuals of all rate. Np instructor is necessary.

The Progressive Radio *‘Edu-Kit'' s the foremost educational radio kit in the worid,
and 1% umiversally accepted as the standard in the field of electronics traiming. The ""Edu-
Kit'" uses the modern educational principle of *'Learn ty Doing.'" Therefore you construct,
learn schematics, study theory, practice trouble-shooting—all in a c¢losely integrated pro-
gram des.gned to provide an eas)ly-learned, thorough and interesting background i:n radio,

You begin by examuning the varigus radio parts of the “*Edu-Mit."' You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy lListening to regular broadcast stations, learn theory, practice testing
and trouble-shooting, Then you build a more advanced radio, iearn more advancad theory
and techniques. Gradually, 'n a progressive mannei, and at your own rate, you will
find yourself constructing more advanced multi-tube radio c¢ircuits, and doing work like a
professional Radio Technician,

Included in the ‘‘Edu-Kit'' course are twenty Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator and S:gnal Injecior c-rcmts. These are not unprofes-
sional ‘'breadboard'’ experiments, but genuine radio circuits, constructed by means of
professional wiring and solaering on metal chassis, plus the new method of radio construc-
tion known as **Printed Circuitry.'’ These circuits operate on your regular AC or DC house
current

(1] "
THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 2D diHerent radio and elec.
tronics circuits, each guaranteed to operate. Our HKils contain tubes, tube sockets, var-
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, colis,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
selenium rectifiers, volume controls and switches, etc.

in addition, you receive Printed Circuit rrlaterlals. mcludlng Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
professional electric soldermng iron, and a self-powered Dnnamnc Radio and Electromcs
Tester. The "“Edu-Kit' also includes Code Instructions and the Progressive Code Oscillator,
n addition to F.C.C.-type Questions and Answers for Radioc Amateur License traiming., You
will also receive lessons for servicing with the Progressive Signal Tester and the Progres-
sive Signal injector, a High Fidehity Guide and a Quiz Book, You receive Membership in
Radio-TV Club, Free Consiltation Service, Certificate of Merit and Discount Priviieges,
You receive all parts, tools, instructions, etc. Everything is yours to keep.

PRINTED CIRCUITRY

At no Increase In price, the “*Edu-Kit"
now includes Printed Circuitry. You
builld a Printed Circuit Signal Injector,
a unique servicing instrument that can
detect many Radio and TV troubles.
This revolutionary new technique of
radio construction Is now becoming
popular In commercial radio and TV sets.

A Printed Circuit is a special Insu-
lated chassis on which has been de-
posited a conducting wmaterial which

[ Send “Edu- Kit’' postraid.
(] Send *'Edu-Kit'" C.0.D.

parts are merely plugged in and soldered
to terminals,

Printed Circultry is the basis of mod-
ern Automation Electronics. A knowl.
edge of this subject Is a necessity today
Iinterested

for anyone in Electronics.

I
I
I
|
[
takes the place of wiring. The various l
|
|
I
|

SEEEE 26

’ Reg. U.B
Pat. ON.

FREE EXTRAS

SOLDERING IRON

[ ]

¢ ELECTRONICS TESTER

¢ PLIERS-CUTTERS

» ALIGNMENT TOOL

* WRENCH SET

*» VALUABLE DISCOUNT CARD

s CERTIFICATE OF MERIT

¢ TESTER INSTRUCTION MANUAL

e HIGH FIDELITY GUIDE +» QUIZZES

¢« TELEVISION BOOK s RADIO
TROUHBLE-SHOOTING BOOK

s MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE « ¥CC
AMATEUR LICENSE TRAINING

+ PRINTED CIRCUITRY

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

SERVICING LESSONS

You wi]l learn trouble-shooting and
ServiCiNg 1N a progressive manner. You
wiill practice repairs on the sets that

you construct. You will learn symptoms
and causes of troubles in home, portable
and car radios. You will learn how to

use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & lectronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the ‘"Edu-Kit.'" Our Consultation Service
will help you with any technical problems
you may have.

ROM OUR MAIL BA

J. Stataitis, of 25 Poplar Pl,, Water.
bury, Conn., wrnites: *‘l have repaired
several sets for my friends, and made
money., The ‘Edu-Kit' paid for itself, |
was ready to spend %240 for a Course,
but | found your ad and sent for your
Kat. '

Ben Valerio, P, 0. Box 21, Magna,
Utah: ‘"The Edu-Kits are wonderful I?ere
I am sending you the questions and also
the answers for them. 1 have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. 1 en-
joyed every minute | worked with the
different kits; the Signal Tracer works
fine. Also like to let you know that |
feel proud of becoming a member of your

Radi10-TV Club.*’

Robert L. Shuff, 13534 Monroe Ave.,
Huntington, W. Va.: *'Thought 1 would
drop you a few lines to say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargan can be had at such
a low price. | bhave already started re-
pasring 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
the Kit is really swell, and finds the
trouble, if there is any to be found.”

[T~ T "UNCONDITIONAL MONEY-BACK GUARANTEE™ — — 7
!

| entlose full payment of $26.93,
| will pay $26.95 plus postage.
(0 Send me FREE additional information describing *Edu-Kit.'*

Addl’u. LR NN RN NN R RN R L R R N R Y N N R N R RN R R R R ]
I.!ooouu..oo||oo||oo||-.o.------.----.------.--.-----.......n...nn.........n

PROGRESSIVE "EDU-KITS'" INC.

1186 Broadway, Dept. 508NN, Hewlett, N. Y,
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Now Amateurs Are

Here Wolter Boin demonstrates the equipment needed to get into
meteor trail work: A) transmitter; B) transmitter power supply; C)
frequency marker; D) communications receiver; E) crystal controlled
converter; F) clock with sweep second hand; G) tope recorder

(optional).

By S. DAVID PURSGLOVE

ADIO amateurs have joined communica-
R tions engineers and military planners in

looking at meteors with a new interest.
These tiny fragments burning as they whiz
through the atmosphere make possible com-
munication over longer distances and at
lower power than can normally be achieved
by conventional radio techniques.

A transmitter constantly directs a radio
signal at a portion of the sky known to ex-
hibit good meteor activity for that time of
day. A receiver up to 1,400 miles away lis-
tens for a reflected signal from that part of
the sky.

When a meteor trail crosses the transmitted
signal and reflects the signal to the intended
receiver, the receiving station’s own trans-
mitter notifies the sending station.

As soon as the station wanting to send a
message receives cenfirmation that its signal
is- being received, it releases a high-speed
taped message in a rapid burst (hence the
name often applied to the technique—‘“me-
teor burst”).

The use of meteor trail communication on
VHF bands means there will be more chan-
nels available. This is especially important
in the near future, since we are in the fifth
year of an 11 year sun spot cycle. Six
years from now there will be only about %
to 24 as many high frequency channels avail-
able.

Walter F. Bain operates W4LTV on 144 mc
from his home in Springfield, Va. Like most
meteor trail amateurs, he usually has ar-

rangements made with another
station to go into operation dur-
ing one of the larger meteor
showers.

What does an amateur need for
meteor trail work? Here is Bain's
answer:

1. Transmitter. A VHF trans-
mitter of at least 100 watts, 500 is
better (although some amateurs
have operated over long distances
with as little as 25 watts when the
meteors have been large). It
should have good frequency sta-
bility, and the operator must be
able to measure the frequency ac-
curately so he can notify his in-
tended listener exactly of the
frequency to monitor.

2. Receiver. Don’t pinch pen-
nies—get a good communications
receiver with a low noise convert-
er. The receiver also should have
good frequency stability since the
receiving operator will be listen-
ing for a message that usually will
last only five to 15 seconds. Fre-
quencies at both ends of the sys-
tem must be accurate—there is no way to
search for the sender.

3. Switch. Each rig should be equipped to
switch easily and rapidly from transmitting
to sending and vice versa since each station’s
function will alternate usually four times per
minute,

4. Antenna. The antenna must have at
least 10 db actual gain. It can always be sim-
ple, such as Bain's four sets of 12 element
Yagis, each mounted on an 18 ft. boom.
W2NLY set the 144 mc distance record with
eight 12-element Yagi stacked four high and
two wide. It does not have to be a Yagi an-
tenna. Another good configuration is a 16-
element broadside colinear antenna. Any of
these will give a 13 db gain or better.

5. Clock. An accurate clock—the larger
the face the better—with a sweep second
hand so you can accurately time the alternat-
ing 15 seconds transmitting and listening
periods.

6. Key. Any standard or semi-automatic
key will suffice, just so it permits the high-
est keying speed that can be copied conven-
iently.

7. Optional Equipment. The only major
equipment you may want to use beyond the
essentials would be some automatic aid to
message transmitting and copying since the
message period of a meteor reflection is so
brief and since you will be repeating mes-
sages over and over every 15 seconds. An
automatic key or a toothed wheel coded with
a standard message helps. Probably best is
a tape recorder that rapidly plays a message
that was recorded slowly and that can record
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RESIDENT CLASSES

Grantham resideat schools are located in four
major cities— Hollywood, Seattle, Kansas City,
and Washington, D. C. Regularly scheduled classes
in F.C.C. license preparation are offered at all
locations. New day classes begin every three
months, and new evening classes begin four times
a year. The day classes meet 5 days a week and
prepare you for a first class F.C.C. license in
12 weeks. The evening classes meet 3 nights a week
and prepare you for a first class license in 20
weeks. For more information about the Grantham
residert schools, indicate in the coupon the city
of your choice and then mail the coupon to the
School's home office in Hollywood, Calif. Free
details will be mailed to you promptly.

15

Through

HOME STUDY

Grar.tham training is the easy way to learn more
quickly —to prepare more thoroughly—for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money,

This correspondence course is directed toward two
major cbjectives—(1) to teach you a great deal about
electrorics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class commer-
cial operator’'s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the school for grading and comment. You prepare for
your F.C. C, examinations under the watchful direction
of an instructor who is especially qualified in this field.

CTRONICS . . .

F.C.C. LICENSE

To get ahead in electronics —first, you need the proper train-
ing: then, you need "proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma’ in communications
electronics, awarded by the U.S. Government when you pass
certain examinations, This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Our free booklet gives complete details, If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Follywood 27, California—the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charg2—no obligation,

Get your First Class Commercial F.C.C. License by training at

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD | SEATTLE |

This booklet

for

FREE
Booklet
CLip

This free booklet

KANSAS CITY WASHINGTON |

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card.

1280 To.
’;&}.l-' To: GRANTHAM SCHOOL OF ELECTRONICS

: A\ 1505 N. Westezn Ave., Hollywood 27, Calif.
|

Please send me your free booklet telling how | can get

my commercial F.C.C, license quickly, | understond there
is no obligotion and no salesman will call,

COUPON
ond mail in
eavelope or
paste on
postal
card.

gives details of
our training

and explains
whot an F.C.C.
license can do for
your Yuture,
Send for your
topy Yoday,

Name Age
Address

City State_

i am interested in: (] Home Study, [ Kansas City classes, E-1C
[ Hollywood classes, [ Sealtle classes, [J Washington classes

r-—_-—
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the other party’s messages\for slower play-
back and copying later.

Bain believes an ingenious amateur who is
able to buy items from surplus stocks or make
much of his own equipment can get well into
VHF meteor trail work for under $500. The
largest single expense will be $200 or more
for a good receiver. Bain’s antenna cost only
$120: $50 for aluminum pipes and rods, $80
for a tower for which other operators might
find a substitute.

The time of day, the season and the lati-
tude dictate the number of meteors that will
pass through a portion of the atmosphere per
minute. In the Northern hemisphere, Fall is
the most active time, while Spring is the least
active. Meteoric bombardment is 20 times as
high at sunrise as it is at sunset.

Meteors are far more common during sev-
eral annual meteor showers. It is during
these widely publicized showers that ama-
teurs have their greatest success. Table A
lists the major showers, their dates, the times
during which they are faced by North Amer-
ica, and the times during which an operator
should transmit to get the best results in
various directions. The shower in August
which appears to come from the constellation
Perseids is the best shower for ham operation.
Nearly as good, though, is the December

shower that appears to come from the Gemi-
nids. The Perseids offer about 100 meteors
per hour. When meteors collide with mole-
cules of the atmosphere, they leave a trail
of metallic ions and free electrons. Radio
signals can be reflected from these ionized
trails just as they reflect from ionized layers
of the atmosphere.

The direction from which a meteor or
shower of meteors seems to be coming is
called the radiant. For the Perseids shower,
the constellation Perseids is the radiant since
the shower appears to be coming from that
direction. The large meteors will scatter a
radio signal in all directions and the operator
need only transmit during a good shower to
be sure of hitting a few large meteors. How-
ever, the small meteors call for a special me-
teor trail geometry to be applied for com-
munications. Stated most simply, the geo-
metric rule is this: Work on a path at a right
angle to the radiant.

This rule has been taken into account by
Walter Bain who prepared Table A. For ex-
ample, if you wish to contact a station North-
west of you during the October Orionids
shower, consult the table and you will see
that the earth will be so located between 4:30
and 6:00 a.m. that your SE-NW transmission
direction will be at right angle to the show-

er’'s apparent direction.

TABLE A—THE VETEOR SHOWERS

Best Times for Transmission

Here is another example.
You are in New York and

Date and Time - wish to contact Chicago late
Shewer Visible Quer arious palhs in July. This is durii th
E-W NW-SE SW-NE NS y. 1 g the
-{aguarv " o 28 Sam.2 Aquarids shower. Your path
Guadrantige - 2™PM SO ~bam am-cpm is East-West, so the informa-
Aprit tion in column 3 is appli-
Zt9-_2d3 9pm-1lam - 11:30pm-lam  7-8:30am 2:30-5:30am cable. The best activity is
yrids
May between 1:00 and 3:00 a.m,,
i-s _ 3am-12noon 6:30-8:30am  §:30-10am 5-6:30am — local standard time. Remem-
Jl:‘l‘;a”‘" ber that there is a one-hour
2631 10pm-6am 1-3am 3.5am mid-lam  — time difference b.etween
Aquarids New York and Chicago. If
August the peak of activity is 2:00
10-14 i . : - 11- — . A ’
Perseids at all times 3-8am 11:30pm-3am  6.11:30am local time (thlS As: Tl EEEES
October sarily true) this means that
gimbini 4o 6am-3am 4-5pm 1lam-4pm 5-10pm  — so far as you in New York
%)3.-23. ; 11:30pm-9:30am  3:30-4:30am  4:30-6am 2-3:30am  mid-8am are concerned, the peak for
H:‘;‘:;b‘er New York is 2:00 a.m., New
14.18 e _ _ _ 3.5am ang York time, but, also in New
Leonids ' 2.10am York time the peak for Chi-
‘133'_?:“1" 20 ‘ cago is 3:00 (2:00 Chicago
Geminids 7pm-9am — 9:30-11pm 5-6:30am  mid-3:30am time).
Once you have selected
DAYLIGHT METEOR SHOWERS the day and time for com-
Ma : q
19-)_'21 5:30am-2:30pm  9-1lam 11am-2.30pm  7:30-9am — munication, arrange for one
Cetids station to transmit the first
June Sam.5:300m _ _ _ 8-10am and and third }1151 sec}cl)nds }c:f ea;ch
Perseids -3pm minute while the other lis-
3:30am-3:30 — — — 6-8am and .
ﬁ,iem, am-2=sem 11am-1pm tens. The second station
June 30- 030 11:30am.1 oy 7-9am and transmits the second and
#:Lyri":ls Sam-5pm 10:30-11:30am 11:30am-lpm  9-10:30am § 35 fourth 15 second period

while the first station listens.
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NOW OPPORTUNITY

HEAR INTENSIVE RESEARCH BRINGS YOU NEW FACTS-—NEW THEORIES
—AN ENTIRELY NEW CONCEPT NEVER BEFORE REVEALED ABOUT
THIS @ ELECTRICITY, ELECTRONICS AND HEAT

Amazing new discoveries and inventions in electricity, electronics and heat are utilizing the facts and theories

set forth by James Roe, long-time Chicago scientific investigator. One of the most unusual applications is the

obtaining of electricity from gases {Oxygen and Hydrogen) via fuel cells. The improvement of storage batteries,

. the development of maximum thrust rocket fuels, and many other knotty problems can find a basis for thelr

“ solution in Mr. Roe’s works. After reading and studying these works you will understand why and how the fuel

cells work, why and how batteries can be improved, why and how heat can be converted directly into electricity.

N lt may well be that through the information you gain from Mr. Roe's writings you may find yourself sparked to
] a point of originating new ideas and achievements that will benefit all mankind.

Fabulous riches may be yours if your ideas spark a new invention, and this is truly

very possible for the field for new ideas is very extensive, and is wide open 1o all. Every

day brings reports of new advancements in the sciences of electricily, electronics and

heat. LET MR. ROE'S WRITINGS HELP YOU HAVE A PART IN THESE AD-

VANCES. Before turning the page fill in the order below for your copy of these works.

Partial Contents

\

““WHAT ELECTRICITY 1IS” ““WHAT HEAT IS”
WHERE ELECTRICITY COMES FROWN THE KENETIC THEORY
WHERE_ELECTRICITY GOES WHAY HEAT IS—(ROE'S DEFINITION AND
WHAT ELECTRICITY 1S—(ROE'S DEFINI- PROOFS )

TION AND PROOFS) TEMPERATURE, WEIGHT, VOLUME, MASS
USE, AND ACTION OF ELECTRONS COMBUSTION, FLAME, FIRE. ROE'S
LIGHTNING—WHAT IT IS EXPLANATIONS.

ROE'S LAWS OF ELECTRICITY ROE'S RULES FOR ELECTRONS AND HEAT
THE LODESTONE (OR MAGNETITE) COMPARISON OF CONDUCTIVITY OF ELEC-
ELECTROLYTES—OZONE, ETC. TRICITY AND HEAT, ETC.

ONLY AVAILABLE BY MAIL - SEND COUPON TODAY

B i

J A R PUBLICATIONS, 2122 E. 75th St.. Chicago 49, IIl.
I Enclosed is {check or M.0O.) for $. R
I Please send by return mail, postpaid, the following:

[0 **what Electricity 1s” @ %1.9§ 0 “*what Heat Is” @ $1.9S

I [J Both Books for $3.75
I NAMIE | & a5 e om b B . o o o e WA o s s o cme BE - oo B e . e . - s A . . B
I ADDRESS 52wt 5 6 s e 6 e 00 B8 B e s o bend acea s G EEEE . o 8 @6 bodEh .. B
: CITY 2. 2 St s 0N .. o ZONE . .STATE

{Pilease print)

Study Programs in...

APPLIED SCIENCE
AND ENGINEERING

Associate in Appliec Science degrees — 2 years
Electronics Communications Technology
Electrical Power Technology
Computer Technology
Air Conditioniing Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees — 4 years

Electrical Engineering
—- Communications option
— Electrical power option
Mechanicatl Engineering

At MSOE, new classes begin quarterly.
4 \:x Pre-technology program, schol-
)

arships, financial aid, and

placament service available. MILWAUKEE SCHOOL OF ENGINEERING

1 |

New! FREE “Your Career'* booklet. : Dept. RTV-62, 1025 N. Milwaukee St., Milwaukee l, Wis. :

Send coupon today. 8 Name . .o — Agee. 1

. 1

g Address ey . M

MILWAUKEE SCHOOL OF ENGINEERING ¢ ciy. - State.. o
1025 N. MILWAUKEE STREET » MILWAUKEE 1, WIS. § Course Interest..... ... . s
. (Please Print) 1
—#---------------------------ﬂ----‘
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ORBITING NEEDLES
To Aid Communication

millions of tiny metal needles—soon

may replace the ionizcd layer of atmos-

phere presently used in radio communication.
The artificial ionosphere, actually two nar-
row bands of needles, 3,000 to 6,000 miles
from Earth, will make possible for the first

e MAN-MADE ionosphere—composed of

Fine metallic fibers like these at the right of the post-

age stamp will be placed in orbit around the earth

to relay radio messages. Two of these fibers will re-

flect as much radio energy as a flat surface the size
of the stamp,

Two orbital scatter belts placed east-

west over the equator and north-south

over the poles will relay world-wide

long-distance radic messages under a

new communication system that will re-

place the presently used ionized layer of
atmosphere.

time reliable, high-quality and
low-cost, television, voice radio
and teletype communication be-
tween any two points on Earth.

Unlike the natural ionosphere,
the bands will stay at the same
distance from Earth, have a con-
stant density and the same radio-
reflecting qualities undisturbed by
storms and sunspots. The system
has been developed by the Massa-
chusetts Institute of Technology
and the Air Force Air Research
and Development Command.

The metal fibers are about 1%
in. long and %3 the thickness of a
human hair. They will work in
space much as conventional dipole
antennas.

When “Project Needles” goes
operational the dipole needles will
be made of copper and will last
for two to three years before they
have to be replaced. However, the
needles orbited in a test early in
1961 probably will be made of
white tin so they will disintegrate
within a year. This is to meet the
objections of some astronomers who believe
the artificial ionosphere bands will hamper
optical and radio telescopes.

The system’s developers though, W. E. Mor-
row, Jr., of MIT and Harold Meyer of Thomp-
son-Ramo-Wooldridge Corp., say there will be
no interference. The tiny particles will be
hundreds of feet apart in orbit. The bands
will be only five miles wide and 20 miles
thick. They will reduce the light from stars
(in the few instances when the band lies be-
tween a star and the telescope) by only one
ten-billionth. Radio telescope reception will
be reduced by only a millionth.

Orbital scatter has several additional ad-
vantages over other long distance communi-
cations techniques being tried. Two small
rockets can orbit the cannisters that will dis-
pense the dipole needles.

Also, just 9 oz. of the metallic luff has the
same radio wave reflection quality as the 100-
ft. dia. Echo balloon. Moreover, communica-
tions satellites have to be tracked steadily by
special rotating transmitters and receivers;
orbital scatter calls for just a few degrees of
predictable shift each day. And a single belt
of dipole needles can handle many more chan-
nels than can a communications satellite.—S.
Davip PURSGLOVE.
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o/t TELEVISION
RADIO - RADAR
SONAR - ELECTRONICS

THE MOST COMPLETE ELECTRONIC COURSE

Get COMPLETE training in all phases of Electronics. Why be satisfied with
less? CHRISTY Shop Method Home Tralning System speeds your progress,
makes tearning fun.

HOME LABORATORY SENT
19 TRAINING INSTRUMENTS INCLUDED

Christy's Complete Course includes your receiving a Multi-Tester, Oscilla-
tor, Signal Generator, Electronic Timer, Regenerative Radio, Giant-sized
Television Receiver (Optional). Do hundreds of exciting experiments and
IEarn as You Learn.

FREE BOOK—TWO SAMPLE LESSONS

together with Pay Later form sent on request.

SIGN, MAIL FOR THREE BOOKS

CHRISTY TRADES SCHOOL, Dept. T-411
3214 W. Lawrence, Chicago 25

I"lease zend two FREL lessons and new 24 I'age 1llustrated Book
telling how 1 can get started right away in the big money tield
of Electronics,

E Name Age,
Address

City Zone State

Experim@mal ELECTROSTATIC GENERATORS

Egﬁeel:mwgeallel“e'm«;r'mg::(} urpopes @ 380,000 Volt Electrostatic Genera-
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. ney
check. Please, No. C.0.D.s.

Bulld your own Laboratory ALSO PLASTIC MATERIALS FOR:

Mode2]l electrostatic genera- . .
tor described in Sclence & Repulsion Coil, $4.00

FOREST PRODUCTS, Inc., Dept. RT-10
145 Portland Street. Cambridge. Mass.
150,000 Volt Kit

Mechanies.~ These gemera- o Miniature Tesla Coil, $21.00 only $27.95
o "?&aﬁi‘f“éx!‘f&‘l’.’ Souped-Up Tesla Coil, $24.00 250,000 Volt Kit
up to 150.0 only $32.95

20000 Mere’ poweriul fhom e Sun Battery Kit, $4.00
nany, Umeal ager Opague Projector, $3.50
Wilson Cloud Chamber, $9.50

NS, iy o oM 8 & o e BBl 851 i wiarafe of9

L]
°
.
0, 250.000. or o Wimshurst Static Machine, $20.00
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un ny =
ldes! for Schools, Labora-
tories, Physies and Seclence
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We will send you o new issue every 6 weeks for a full year ~
NO CHARGE! Compare our World Famous Values.

malL To: OLSON ELECTRONICS
{Formerly Olson Radio)
904 S. Forge St, Akron 8, Ohio

DIAL TELEPHONE
$7 93
No. PH-31

Standard phone
company model.

[ SEND FREE
CATALOGS

Telephone
@ $7.93,
plus
postage

ADDRESS

|
!
[J Send Dhal : NAME
|
|
]

CITY—___ ZONE___ STATE




.+ OF THE WORLD’S FINEST
X ELECTRONIC GOV'T
SURPLUS BARGAINS

MAGNAVOX AUDIO
AMPL'F'ER Mrg_ for

the Navy for intercommunication and ampli
ficatlon of radio signals. Uses 271206 tubes
in push-pull; alse high quality input trans
tormer for carbon microphone, and liecciver
input-gutput transformer has variable control
for headset or speaker. Also monnting for
12 Volt Dynumo-
tor. and instrue-
tion book. Velt-
uge required for
operalion 12 VD¢
and 250 VDC 60
MA. Can be used for mobile or hoine

T X

T N e roras

use. Rize: 7% x 7 x 10". Wt 15 lhs.
Navy #CMX-30128,  frice Complete
with 3/12A6 Tubes ({1 ¥

spare), less Dyn. s 2 ] 9 5

l'rice—WIith 12 Volt Dynamotor. .$6.95 MAIL COUPON
Address Dept. 16—Prices F.0.8B., Lima,

Chio. 25%; Depasit on All C.0.0. Orders FOR CATA LOG-'

FAIR RADIO SALES

2133 ELIDA RD. :- Box 1105 - LIMA, OHIO

® FAIR RADIO SALES .
I Dept. 16—P. 0. Box 1105—Lima, Ohio—U.S.A. i
l Flease rush me your current FILEE CATALOG I
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New lsotronic Training Method!

LEARN TV REPAIR
IN ONE SHORT WEEK

Now, after 5 years research-a dynamic¢ TV train.
ing technique that makes others obsolete! If
you've waited for a chance to have your own
prosperous business, here's an opportunily to
make up to $150 weekly, almost immediately!
NO EXPENSIVE TRAINING — NO LONG STUDY!
You want to get started servicing TV sels — not
building them! So. why pay up to $250 for high.
priced lessons and equipment . .. siudy long
months? Our revolutionary ISOTRONIC method
qualifies you to handle any make TV set right
away! All the complicated technical theory is
already taken care of by our Scientists! This new
technique — hailed the most practical in the field
- was developed by tweo of the industry’s most
respected scientists, in cooperation with every
major American TV manufacturer!
PUT YOUR “KNOW HOW' T0 WORK FOR PROFIT!
In addition to the most sireanmiined training pro.
gram of its lype. vou 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 complete ‘‘Business Package' de.
signed to quickly bring you the good things n
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
own ailing set or a friend’s — repair it with.
out a single tool or testing device - con.
vince yourself that the amazing lIsotronic
method can put you in a profitable TV
business of your owm, in one short weeh!
Write today - free lesson supply limited!
{No obligation, no salesman will call.)
TV SERVICING SYSTEMS, Dept. E-872
1038 So. La Brea, Los Angeles 19, California

'FREH
Sample
Lesson
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Take Your Pick

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

only J §¢ each

s NEW
TaRs 1961

Hera's a bargain you don't want to
miss! 5 Big handbeoks jam packed

with plans and instructions for
building hundreds of projects—75¢
each, or less if you buy two or
more, Order copies NOW for your
library.

573 New cars 1361

In the market for 2 new car? Then
here's handbook you can't atfonld
to miss. NEW CARS 1961 tulls
you everytiting you'll want to Know
about the '6l1s--prices, interlors,
horsepower, fuel capaeity, and
dozens of specitications. Specifica
tlons of all ears are placed side by
side for quieck comparison. Lvery
American car and wagon is pic-
tured. 75¢

572 WOODWORKER'S ENCYC'PEDIA

Everything the home eraftsman
needs to know about woodworking
ean be found In this comprehen
gsive voluine. QOver a thousund il
lustrations help explain every op-
eratlon in basic wookworking. Tells
what tools to buy and how to buy
wood, IKxplains how to joint, miter,
mold, bevel, dowel and chamfer
plus dozens of wuodworking pro)
ects. 75¢

571 SCIENCE EXPERIMENTER

Wonders of sclence now explained
with 37 fascinating projects you
cun bufld—a model hydroelectiric
plant, a vacuum chamber for mak-
Ing experiments on sound and
electricily, a transistor thermom-
eler, a radiation measurer, a logic
circuit board, a pure fluid ampH
ficr, a sonic shake table and a
force table. 75¢

570 HOME WORKSHOP HANDBOOK

More than 50 shop projects are
inciuded In the 1961 edition of this
handbook. I'rpjects for the shop
include a spot welder, saber saw,
lathe face-plate adapter, powered
edge planer and drill press sanding
table. 75¢

569 RADIO-TV EXPERIMENTER

Includes 37 electronie projects,
among them--a complete 1wo meter
hama station, a transistor analyzer,
an cconomy frequencey standard, a
two tube long wave receiver. a mu-
sical annuneclator, a typacode and
a wireless interconi, All of these
plus the latest revislon of White's
Radio log. 75¢

SAVE MONEY!

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

(S U S E
T

HANDBO

F---------_-------1

RUSH THIS ORDER FORM l
Science and Mechanics Magazine, Dept. 30058
450 East Ohio Street, Chicago 11, Illinois
Enclosed is $ Please send the bhooks whose

City, Zone & Staie . Gk . e
SATISFACTION GUARANTEED OR YOUR MONEY BACK
S I B e W D B S B BN S B BN an as mp ey ol

numbher= | have circled below: I
569 570 571 572 573 |
Mame  crpasmm sem, g g et g W o sEEE s ot pds AEE - o :
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1
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I .
Experimenters!||ioc "o o !

Take Your Pick| SO NAR
BacK-i1SSUE || v==-=-T U B E S~

)

SP EC,AL BARGAINS! I 1Ype PRICE | TYPE PRICE | TYPE PRICE | TYPE PRICE B
g oza .42 | eats .48 | strer .50 | 1207 .45 B

OFFER! [FIVEFOR 1| e &) | Qb 2180 4

= . 0 65Q7 .40 12567 .

ONLY $2.50 g 1HIE (39 | GAUG 40 | esST 52 | 1257 .48

1HSGT .45 | GAUSB 49 1 674 .62 128K7 .44

4. 39 | eavser .48 | 678 .61 | 12SN7GT.46

1L6 .42 | GAV6E .42 6U8 .66 | 12847 .44

INSGT 52 | 6AWE .40 | 6V6 .44 | 12V6GT .40

1056T .44 | 6AX4GT .50 | GW4GT .39 | 12WEGT .40

iR5 .41 | GAXSGT .49 | EWSGT .43 | 12X4 .45

)ss 39 | B8 .44 | exa .37 | 1223 48
174 )] 6BAG .46 | B6XS A0 14A7/1287
JUs 41 | 6BCS .44 | BXB8 65 48
jus 42 | secs .49 | evec .69 | 1485 .48
IV2 49 | 6BDS .40 | 7Ad/xxL 44 | 1407 a8
1x2 52| eee .44 | 7as 42 | 1a a8
2A3 .95 6BFS5 A5 | TA6 44 19AU4GT .49
2aFa .88 | sBFe .40 | 747 42 | 19865G1.00
38Cs .48 | eBGec .99 | 7A8 .45 | 1915 .48
3BNG .80 | 68He .41 | 784 .42 | 1318 .58
3826 40 | eB)6 .41 | 785 .41 | 2an .38
3cB6 .41 | eBKS .65 | 786 .46 | 25Av5 .75
aCFe 42 6BK7 .68 187 48 | 25806 .79
36s6 .42 | 6BLIGT .68 | 7B8  .4a | 25DNE_ .99
3F4 .49 | eBNs .70 | 7€4 .39 | 25L6GT .40
304 .44 | 6BasGT .73 | 765 44 | 25WaGT .41
354 .44 | sB@7 68 | 7¢6 .46 | 2525 .44
34 .44 | 6BYS 60 | 7C7 48 | 2526 .44
aBa7A .65 | 6826 .42 | 766 45 | 25 .40
4827 65 | 6B2z7 68 | 7E7 44 | 35AS 45
sAse 52 | sca 39 | TF7 42 | 385 .44

— e These baek issues of the
'TV‘ RADIO-TY EXPERIMENTER

Experimenter ""’-'5,'.!;."1 are still available:
I ‘.;_‘.'i'm.

55] Includes sun-cell TRF re-
ceiver, pians for experimemnter's
test bench, decade chm box, elee-
tronle  tic-tac-toe, spit-powered
oscillator. photoelectric controls,
signal tracer, portable hi-fi record
player, single-tube organ, Single
cupy, 70¢

= . 559 Has 43 different project
b+ 1 plans including 15-meter ham rig.

\ gimple s5ignal mixer, electronle
moisture tester, finger-clip radio,
telethermoscope, portable phono-
graph, hi-fi tone arm, strobe-flash
unit. Single copy. 75¢

562 Contains 53 msake-it-yourself
projecta: transistorized intercom,
Citizens Band 2-was radlo, 7-tube
FM tuner. 6-meter ham rig, sun-
celled motor, stereo music center.
Single copy, 75¢

ok P SAT8 44 | sC5 .60 | 7F8 .42 | 355 .46

SAve 44 | 666 .60 | 7H7 .40 | 35L6GT .48
i

Two for $1.00 5BK7 .58 | 6CDSC .99 | 7a7 .48 | 35Y4 .39

i sTé .49 | 6CGT .40 44 | 37 a8

N suac 39 | 6o .59 | 7va .39 | 39548 35

5uU8 49 | sCM6 .59 | 724 .38 | 42 .45
5v46 .49 | 6CM7 .40 | 12A8 42 | 43 .45
5%6GT .45 | 6CN7 40 | 128Q5 .52 | 45 47
5X8 .45 | 6CS6 42 | 12AT6 .42 | S0AS 45
5Y3GT .42 | GDEG .44 | 12AT7 .61 | S08S .48
5146 .55 | spas .79 | 12AU6 .40 | 50C5 .48
6A7 .60 | 6F6 .69 | 12AU7 .44 | SO0L6GT .48
6A8 .60 | GHG .37 | 12AVe .42 | 50X6 .3
64B4 .40 | 6)4 1.00 | 12AV7 .63 | 56 43
GACT 35 | 6I5 A4 | 12AX4GT .50 | 57 .43
6AF4 .82 | 617 .59 | 12AX7 .51 | 38 .43
6AG5 .40 | 6K6GT .33 | 12AZ7 .55 | 71A 59
6AG7 .44 | 6K7 48 | 1284 42 | 75 .60
BAH4GT .55 | 6K8 .58 | 12BA6 .44 | 76 A5
6AHG .42 | 6L7 .49 | 12BA7 69 | 77 45
B6AKS .43 | BN7 .59 | 12BE6 .44 | 78 .60
6ALY 45 | 647 .59 | 12BF6 .44 | 80 .52
6AM8 .49 | 654 .40 | 12BH7 .51 | 84/624 .48
6ENS .54 | GEBGT .40 | 128G6 .53 | 11723 .44
6AQ5 .44 | GSA7 40 | 12BR7 .48 | 11726 .90
6AQ6 .42 | 6SC7 44 )| 12BY7 .55 | 117L7 1.95
6AQ7GT .48 | 6SF5 49 | 12¢A5 .46 | 11TM7 1.95

Also avallable, these
SCIENCE EXPERIMENTERS

557 Plans fer 40 projects
ineluding Van de Qraaff
generator, Teula coll, Wims-
hurst static machine, cloud
chambers, light ray tracer,
satellite ‘scope, solar [fur-
nace. Single copy, 50¢

sﬁscontains over 50
science projects including
repulsion coll satellite cam-
! era, tone generator. atmos-
i pheric voltmeter, infrared
detector.  Single copy. 15¢

i
RUSH COUPON TODAY
Satisfaction guaranteed
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SCIENCE and ;
MECHANICS’ |

DO-IT-YOURSELF !
LIBRARY |

I

|

|

I Boat Builder’s Handbook
: Car Repair Handbook

I

: Craftsman’s Handbook
: Craftwork

: Do-lt-Yourself Handbook
l

: Home Electrical Handbook
: Home Repair Handbook
i Home Workshop Handbook
I Income Opportunities

| Model Craft Handbook
i New Cars Handbook

I 1001 How-to Ideas

: Photo Craftsman

I

: Science Experimenter

I Sportsman’s Handbook
I
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I
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|

Toys and Games
You Can Make

25 Projects on Wheels

Copyright 1961 by
SCIENCE AND MECHANICS
A Davis Publication

450 East Ohio Street

Chicago 11, linois | Woodworker’s Encyclopedia
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Acey-Deucey,
A VHF Receiver

BY C. F. ROCKEY, W9SCH/W9EDC

frequencies below

30 mc. are becom-
ing more crowded with
routine operations
every day, so these are
now largely old hat.
The VHF’s the thing
today, and this little
receiver will introduce
you to an interesting
slice of the VHF at
modest cost. With it
you can eavesdrop up-
on aircraft communi-
cations, taxicab dis-
patchers, police-calls, industrial communica-
tions, and that great source of interest to all
experimenters, the 144-mc, 2-meter amateur
band.

While it can hardly compare with a good
VHF superheterodyne, you will be pleasantly
surprised with its performance, especially as
you grow more proficient in tuning. And you
can build it for only about $20. The RF am-
plifier minimizes interfering radiation to
other sets.

Begin construction by bending-up the alu-
minum chassis (Fig. 3) from a flat cookie-
sheet or sheet aluminum. Or you can buy
a J x 7-in. chassis. Punch the socket hole in
the chassis with a 3-in. socket punch, and
drill the holes for the potentiometer, ’phone
jack and tuning capacitor shaft with a %-in.
drill, and ream to 34 in. with the tang of a
mill file or a taper-reamer. Drill the jack and
pot holes in the front panel, then use the
panel as a template to drill the chassis. This
will assure proper matching. Do not mount
the panel upon the chassis until the very last;
it will get in the way of wiring and assembly.

Mount the power transformer under the
chassis (Fig. 5) using the transformer as tem-
plate for drilling holes to take the 6-32 screws.
Then mount the 4-terminal Cinch-Jones strip.
Deburr the holes for the power line leads.
Now, mount the tube (AF) socket with 4-36
screws and nuts using the socket as guide for
drilling. Put a lug under one of the screws to
be used as a ground.

Now mount the selenium rectifier by its
mounting screw in the position shown in Fig.
3. Also mount the 100K regeneration control
potentiometer temporarily in its hole, as
you’ll need to make connections to its switch

THE ordinary SW

This super-regenerative VHF receiver
brings in many types of utility calls
and the 2-meter amateur band.

VARIABLE 100
TUNING K
CAPACITOR

100K REGEN.
CONTROL

POWER TRANSFORMER

REEN

6.3V TO HEATERS
SV/ITCH ON POT. (PIN 9)
y BLACK
POWER LINE =~ 5000
TERMINALS = SELENIUM
o RECTIFIER [+ +
BLACK == ==
-, v
20 MFD
ELEC.

o}
IIH

ALL RESISTORS IN OHMS
E ALL CAPACITORS IN MMF, UNLESS OTHERWISE STATED

SCHEMATIC
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right away. Next, wire the power supply,
using the schematic (Fig. 2) as a guide.
Start with the power leads associated with
the primary (black) leads of the power trans-
former. Connect these through the potenti-
ometer switch to the power line terminals on
the terminal strip. Don’t forget the 5000 mmfd
capacitor (filters line hum) from one side of
the line to ground. Use insulated tie-lugs to
hold the wiring in place.

Next, connect in the sclenium rectifier and
the electrolytic filter capacitors. Be extreme-
ly careful to observe polarity of both the
rectifier and of the electrolytics. Hold the
filter capacitors in place by their brackets and
by fastening their hot leads to an insulated
tie lug. When the power supply is wired, with
an chmmeter measure the resistance from
the hot terminals of each electrolytic to
chassis ground. Readings of at least 10,000
ohms indicates no shorts.

Connect the line cord to the line terminals
upon the terminal strip. Plug the cord into
a power outlet and turn on the pot switch.
A voltmeter connected from the hot side of
the output (farthest from rectifier) filter ca-
pacitor should indicate a dc voltage of 100-200
v., usually about 150.

REGENERATION
POTENTIOMETER
AND SWATCH #

5.-$

?x“*“

|

TUNIN

PHONE JaCk

{

AL

G DI
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Now, wire the audio amplifier. Temporari-
ly install the ’phone jack, and wire the out-
put audio amplifier stage.

Tie lugs 4 and 5 together and connect to
ground. Connect the ungrounded green (6.3
v.) lead from the transformer to pin 9 (the
heater connection). Then wire in the grid,
plate and cathode circuits. Use insulated tie
lugs as needed.

Plug in a good 12AT7 tube. Connect the
power cord to the line, turn on the switch,
and plug a pair of headphones intc the 'phone
jack. Holding onto the blade, touch a screw-
driver tip to pin No. 7. A buzzy click indi-
cates that the stage is OK.

Now complete wiring the first stage of the
audio amplifier. Use insulated tie lugs as
needed.

When done and checked, insert tube, '’phone
plug and line cord. When tube is warm, touch
screwdriver blade to pin Number 2. A much
louder clicky buzz should come from the
’phones, indicating success.

Next, wire in the connections to the poten-
tiometer, the 100K detector load resistor and
the coupling capacitor (5000 mmifd) to the
grid of the first audio amplifier.

The rf-detector unit is built upon a 1% x 3-
in. aluminum angle piece, cut, bent and
drilled according to Fig. 4. The 3&-in. hole is
for the tuning capacitor, the 3;-in. hole is for
the 12AT7 socket. Fasten a double insulated
tie lug under each socket mounting screw to
serve as terminals for the leads to the rest of
the circuitry and to hold small parts firmly in
place. Mount the tuning capacitor last.

Wire the rf-detector unit. All of the circui-
try enclosed within the dotted enclosure on
the schematic is on the rf-detector unit.

Remove one rotor plate from the variable
capacitor by grasping it firmly with long-nose
pliers, leaving only one rotary plate in the
unit. Check carefully to see that this plate
does not touch tne stator plates at any point
of its rotation, and then mount it and wire
it into the unit.

Complete the unit by winding and install-
ing the coil (Fig. 7) between the rotor and
stator connection lugs of the variable capaci-
tor. This coil consists of three turns of #14
wire, Wind the turns around a 3g-in. twist
drill shank or a fountain pen. Keeping the
leads as short as possible, connect this coil
directly across the tuning capacitor.

Fasten the rf unit to the chassis with 6-32
screws. Then complete the connections to the
power supply and audio amplifier. Bring
these leads through a %-in. grommeted hole.
Loosely twist two pieces of hookup wire to-
gether and connect this twisted pair to the
antenna terminals. One side of the other
end of this pair goes to the 47 mmfd capacitor,
the other to ground, as close by the input
circuit as possible. This completes the wiring.

Insert the tubes, connect power, and plug

il

The RF detector unit is in the center in this top-chassis
view, This unit is wired in late in construction,

3 TURNS # 14 WIRE 3/8" INSIDE DIAMETER

COIL:

in phones. As the regeneration control po-
tentiometer is advanced, the circuit breaks
into superregeneration, as indicated by a
smooth, strong hiss. As the regeneration con-
trol is adjusted throughout its range, it is
possible to vary the strength of this hiss from
inaudible through medium level to strong.
Drill the mounting holes in the front panel

MATERIALS LIST~VHF RECEIVER

No. Req'd. Size and Description

1pec 16 ga. x 7 x 9" aluminum for chassis

1 pc 16 ga. x 5 x 7” aluminum for panel

16 pa. x 11/ x 3" aluminum for rf unit

venier dial (National type BM)

bar knab

100K linear-taper potentiometer with switch {(1RC)

single-circuit ‘phone jack (Mallory)

shaft coupling, 4" to i/”

plastic, rad, 14" dia. x 214" long

9.pin miniature sockets (Amphenol)

Cinch-Jones 4-terminal barrier strip, about 1" wide

variable capacitor (Hammarlund type HF-.15)

power transformer (Stancor No. PS-8415)

seleniunt rectifier (Sarkes-Tarzian Model 50)

electrolytic capacitors, 20 mfd., 150 W.V. (Mallory type
TC-45)

0.1 mfd., 200 W.,V. paper capacitor (Malory)

line cord and plug

pair headphones (Trimm “*Dependabte’)

phane plug

12AT7 vacuum tubes

Miller type 4605, 2.5 microhenry, RF chokes {ar can use
Ohmnite Z-144 1.8 microhenry)

2.2K ohm, 1-w. carbon resistor

47K ohm, 1-w. carhon resistor

100K ohm, l-w. carbon resistor

220K ohm, 1-w. carbon resistor

47 ohm, l-w. carbon resistor

47 mmfd disc ceramic capacitor

4.7 minfd disc ceramic capacitor

1000 mmfd disc ceramic capacitor

5000 mmfd disc ceramic capacitor

300-ohm twin-lead for antenna, if needed

haak-up wire, rosin-core solder, screws and nuts,

No. 14 tinned wire, 3 and 4-point insulated tie lugs,
soldering lugs, rubber grommet,
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Approximate calibration curve of author’s receiver.

for the tuning dial using the template sup-
plied by the manufacturer. Then, install the
panel. It is held firmly in place by clamping
iightly under the potentiometer and ’phone
jack binding nuts.

Place the shaft coupler upon the capacitor
shaft, then pass a length of plastic or fiber
rod through the hole in the dial and into the
coupler. Tighten down all setscrews firmly,
setting the dial so that the indicator points
to 100 when the tuning capacitor plates are
fully unmeshed (all the way out) then saw
off the plastic rod flush with the end of the
dial bushing and insert the bushing cover.

If your present TV antenna is high and
pointed in the right direction, you will prob-
ably have fairly good results when used with
this receiver. Or, you may make a suitable
antenna by following Fig. 8. Be sure that
your antenna is high, as your receiving range
depends directly upon its height.

As in the case with all simple receivers, the
number of and distance of signals you hear
will depend directly upon the skill with which
you use this little set.

Correct use of the regeneration control is
often a key to good results. Always adjust
the regeneration to the lowest possible level
consistent with signal clarity. This is par-
ticularly true when receiving the narrow-

band FM transmitters, widely used by police
and industrial services. If the regeneration
control is advanced too far, all you'll hear is
an unmodulated, blank carrier.

If you particularly wish to hear 2-meter
amateur signals, you may spread-out the
number of dial divisions occupied by the ama-
teur band, if you remove all but one rotary
and one stationary plate from the variable
capacitor. This will demand some readjust-
ment of the coil. In this case, make final
tuning-range adjustments with a grid-dip
meter.

Figure 9 represents the frequency calibra-
tion of the author's receiver. Yours will be
somewhat near, but probably not exactly the
same, due to minor construction differences.
You may calibrate your receiver by use of
the grid dip meter.

You may alter the tuning range of this
receiver by soldering-in coils of either more
or less turns than those specified. Due to
differences in lead length, etc., it is impracti-
cal to predict just how many turns would be
required to tune over a specified range with
your layout; a grid dip meter will enable
you to make these determinations in your
own individual case. By such coil changes it
should be possible to cover from about 100
to about 200 mc. Do not try to incorporate
coil switching into this circuit; the increased
capacity and inductance introduced by the
switch will probably completely spoil the set’s
operation, particularly at higher frequencies.

Eraser Cleans Terminals

e If the terminals or lugs in a radio circuit
are scoured clean of dirt and oxidation before
wires are soldered to them, there’s less likeli-

ERASER
STICK ;

hood of obtaining a troublesome cold solder
joint. To clean terminals deep down among
wiring where sandpaper cannot reach, use a
pencil-shaped eraser.—JoHN A. COMSTOCK.
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Transistor Tester

Compact unit indicates leakage current and beta

By FORREST H. FRANTZ, Sr.

F you experiment with electronics you have
I or you will get into transistor circuit ex-

perimentation and construction. The condi-
tion of the transistor which you use in your
circuits will determine the quality of the
operation of your circuits. It’s heartbreaking
to search for circuit troubles only to find a
bad transistor after a considerable expendi-
ture of time. Many difficulties can be
avoided by testing transistors before you
place them in circuits. This transistor tester
will do the job.

Not all transistor testers are alike. There
are desirable features which transistor test-
ers should possess to be most useful. One
important feature is provision for universal
connection of any type of transistor. Testing
under collector current conditions approxi-
mating those under which transistor charac-
teristics are compiled (most often 1 ma.) is
another desirable feature. The tester should
be ofl unless the on-off switch is depressed.
Other desirable features (most transistor test-
ers have these) are npn-pnp selector switch,
range-leakage switch, and direct reading
beta scale.

Front view of the tester with o tronsistar connected
for test.

!

Many of the features of larger units ore to be found
in this transistor tester.

I u Tloo
§H h2 %n]
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This compact transistor tester has these
features, and in addition is small enough to
fit in your pocket (case is only 15 x 2% x 4
in.). The case is a rugged aluminum box that
can stand rough handling. And the batteries
are penlite cells—easy to obtain anywhere.

The hole layout for the case is shown in
Fig. 5. All holes except the meter and switch
hole are made with a Y%-in. drill. A taper
reamer may be used to enlarge holes where
greater diameters are required. The large
meter hole may be made with a hole punch, a
fly cutter or by drilling a series of holes with
a small drill and smoothing to size with a
small file. The rectangular hole for the npn-
pnp switch can be made by drilling several
1g-in. holes and smoothing to size with a small
file. It’s a good idea to fasten the back to the
case for extra support before drilling holes.

Mount the switches, terminal posts and
meter on the front of the case, following Figs,
3 and 4. Mount the battery holder on the case
back. Turn the battery holder lugs over till
they touch, and solder for series connection.
Fill the battery holder eyelets with solder to
assure good connection to the batteries. Then
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This inside panel view shows parts mounting and
wiring.

MATERIALS LIST—COMPACT TRANSISTOR TESTER
Description
R4 2.2K, Ya-w. carbon resistor (10%)
R3 15K, Ya-w. carbon resistor (10%)
R2 600K (680K and 4.7 meg. Ya-w. carbon in parallel)
R1 1.5 meg. (3.3 meg. and 2.7 meg. Y5-w. carbon in paraliel)
Sl SPAT miniature rotary switch (Grayhill 5001-4)
s2 DPDT slide switch (Lafayette SW-17)
S3 SPST normatly open momentary contact sw. (Grayhill 30-1)
M 0-1 ma. dc meter (Lafayette TM-400)
B four 1.5 v. penlite cefls in series (Burgess 37)
battery holder (Lafayette MS-170)
binding posts (Grayhili, 1 red 29-3R and 2 black 29-3B)
154 x 21/ x 4" aluminum case (Bud CU-2102-A)
knob {Lafayette KN-19)

~~1/8"DIA.
4 HOLES

~~J-1/2"DIA.

73, B "DIA.

|_5/16"DIA.

O//d’71/s"om.4—-——"'"’°
| T

_

REAR VIEW OF FRONT PANEL E REAR VIEW OF BACK PANEL

proceed with the wiring of the tester accord-
ing to the schematic (Fig. 2) and Fig. 4.
Note that a 3.3 megohm and a 2.7 meg.
resistor are connected in parallel to produce
a resistance of 1.5 megs. (R1). A 680K and
4.7 meg. resistor are connected in parallel to
obtain a resistance of 600K (R2). If you com-

pute the actual values of these parallel com-
binations, you’ll find that they differ slightly
from the values cited, but they’re sufficiently
close for all practical purposes.

Markings may be made on the front of the
transistor tester case with India ink. Cement
four small rubber grommets to the back of the
case to serve as feet for the tester.

Operation. To use the transistor tester
align the transistor leads and insert them in
the terminal posts. The red (top) terminal
post is the collector terminal. The base con-
nects to the middle terminal, and the emitter
connects to the lower terminal.

Set the npn-pnp switch for the type of
transistor to be tested. Set the range switch
to the leakage (L) position. Depress the on-
off switch. The meter reading is the leakage
current for the common emitter configuration.

Next, rotate the range switch to the range
which gives the fullest scale reading when the
on-off switch is depressed without deflecting
the meter off scale. The beta of the transistor
is the meter reading the range switch multi-
plier.

Example 1: A GE 2N107 transistor was
tested. Leakage current was .1 ma. (100
microamperes). On the 100 range, the meter
read .35. Beta was .35 x 100 or 35. The beta
was relatively low in this case.

Example 2: A GE 2N508 transistor was
tested. Leakage was .15 ma. The meter read
.5 on the 250 scale. Beta was .5 x 250 or 125.
Beta was relatively high in this case, a good
argument for using the better entertainment
grade transistors in preference to experimen-
ter grade transistors.

Your compact transistor tester will help
you to get the most out of your transistor
work. It will emphasize transistor qualities
that make transistor circuits perform well or
otherwise. This tester will save you time and
trouble.

The figure of merit of a transistor that is
most commonly recognized is Beta. Beta is
collector current divided by base current in
the common emitter circuit configuration.
Resistors R1, R2 and R3 provide base cur-
rents of 40, 10 and 4 microamps respectively
for full meter deflection on the 25, 100 and
250 beta ranges. The base is left open for the
leakage measurement. Leakage current for
the common base configuration, frequently
referred to as Ico, may be computed by divid-
ing leakage current by beta. Thus, Ico in
example 1 was 100/35 or approximately 3
microamps. In example 2, Ico was 150/125 or
approximately 1 microamp.

The 2.2K resistor in series with the col-
lector terminal limits meter current to a safe
value if a short circuited transistor is placed
in the tester. The double-pole double-throw
switch reverses battery polarity to provide
proper biases for npn or pnp transistors.
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PRIINTED CURCULT
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Phono Amplifier

LEQ M. CONNOR

You can play your crystal-cartridge record player through this printed circuit
prono amplifier. Or, with a crystal mike it makes a dandy PA system.

ANT to trv your hand at making a
Wprinted circuit? Here's an easy one
to start out with. Figure 3 shows the
phono amplifier etched circuit pattern actual
size. Try your parts on the pattern to make
sure they will fit. The parts will be on top
of the board and the pattern under the board.
You will need pencil carbon (not type-
writer carbon) to trace the circuit. This pa-
per is coated on both sides and feels soft.
Place the circuit board, copper side up, un-
der the carbon paper. the drawing over the
carbon and Scotch-tape all together.

Use a 4H pencil with a sharp point. Outline
all the dark areas of Fig. 3. For the long,
straight lines, place a ruler along the line as a
guide for the pencil. Use plenty of pressure
on the pencil. First. trace all horizontal marks
using a straightedge as a guide. Next trace
the vertical lines and then all lines that are at
an angle. The circles are traced last. The
small circles centered throughout the draw-
ing are hole centers. These may be uraced or
a small prick punch may be used to mark
through the pape: and into the copper. In
either case, the centers must be accurately
located so that the tube socket pins will line
up properly.

After all lines have been traced and the
hole centers marked, loosen the drawing and
carbon paper at ane end so you can check

and make sure you have not left out any con-
nections. The board is now ready for inking
with acid resistant. Apply it to the copper
with a pen or small brush. Completely cover
all copper that is to be preserved (the dark
arcas of Fig. 3). The sharpness of the finished
pattern will be determined by the sharpness
of the ink work, so use care in getting smooth
lines. Should you make an error, wait until
the ink dries and then erase the line with a
hard eraser. For small patterns, ordinary

wax crayon can be used instead of acid re-
sistant ink. If this method is used, the pat-
tern can be made like a stencil and the crayon
rubbed over the openings. It is advisable to
warm the board slightly if you use crayon as
an acid resist.

W0 ITWATT
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MATERIALS LIST—PHONO AMPLIFIER

Description
1,000 ohm, !%-watt resistor
50,000 ohm, l/.watt resistor
250,000 ohm, l/-watt resistor
150 ohm, l-watt resistor
10,000 ohm, l-watt resistor
20 mfd, 150 v elecirolytic capacitor
.01 mfd, disc ceramic capacitor
.1 mfd, 400 v paper capacitor
12BA6 tube
12BE6 tube
35W4 tube
50C5 tube
phono connector and plup
500,000-ohm audio taper volume control
SPST slide switch
power cord and plug
5" PM speaker
output transformer
printed circuit tube sockets (Allied 42H411)
Circuit board and etching materials (Allied 43N069 kit con-
tains all materials, costs $3.38)

B 1t bt et et et ot [t et ot et et N (et B B

If you have punched the hole locations
(white dots) be sure that the punch marks
are filled with ink. Otherwise, the acid will
work there.

The unwanted copper is removed with etch-
ant. Wear rubber gloves and old clothes
when working with this acid. Place the etch-
ing solution in a glass or enamel pan which
is slightly larger than the circuit board.

Etching can be speeded by holding the
board in the gloved hand and rocking it so
that the acid runs back and forth over the
board.

Remove the board from the acid and rinse
it in cold running water. Then remove the
ink with scouring powder.

The holes for tube socket pins and wire
leads are drilled with a #40 drill. Use the
centering holes as starting marks for the drill.

20MFD. -I50 V.
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VOLUME

The only larger hole is for the center connec-
tion of the phono jack. Use a 15-in. bit after
first drilling a pilot hole with the small drill.

The slots for the switch contacts, the vol-
ume control and the phono jack ground con-
nection are made by first drilling #40 holes
at the ends of the slots and then drilling as
many holes as possible between the end holes,
Finish the slots with a rat-tail file.

Figure 1 shows all parts except the .01 mfd
ceramic coupling capacitor. This part is be-
tween the 50C5 tube and the 12BA6 tube.
Note that all parts are on the side of the board
opposite the pattern. Start by mounting the
tube sockets. To mount the socket, line up
the holes and pins and push the pins through
the holes from the top of the board. Solder
the pins to the pattern using a light iron, pref-
erably 25 watts, and rosin core solder. Work
carefully because too much heat will loosen
the foil from the board.

Push filter capacitor leads through, observ-
ing polarity, and solder leads to pattern. The
mounting flaps of the on-off switch may be
cut off with a hack saw and the rough edges
removed with a file before mounting the
switch. Push switch lugs through the slots in
the board. Bend the lugs down against the
copper and solder.

Mount the phono jack next. After pushing
the terminals through the board, flow solder
around the flat part of the center connection
but leave the angled sides of this terminal
free to expand so that the plug can be inserted
later. Now, mount the volume control.

Mount the resistors. The 50,000 ohm plate
load resistor for the 12BA6 tube should be
mounted in the holes marked X-X.
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The .01 mfd disc ceramic capacitor is
mounted in holes A-A standing on edge.

The output transformer is mounted or the
speaker. The voice coil leads are connected
to the secondary of the transformer and the
transformer primary is connected, by a pair
of stranded wires, to the holes marked SPK
on the drawing.

The power cord is connected last. Push the
bare ends of the leads through the holes in
the board until the rubber insulation is tight
against the board. Solder the leads to the
pattern and cut off the excess length.

The mounting of parts is now completed
and the tubes can be placed in their sockets.
The 12BE6 tube is used solely as a filament
dropping resistor. It costs no more than a
high wattage resistor and generates less foil-
loosening heat.

Before applying power to the circuit, block
the board up so that the circuit cannot come
in contact with something on the work bench.
After plugging the cord into an outlet, turn
the switch ON. All tubes should light up.
The volume control should then be advanced
about half way and the center terminal of
the phono jack touched with the finger. You
should hear a loud buzz when this is done.

If the amplifier checks out this far, you are

.

ready to connect a crystal type record player
to the input. It is also possible to connect a
crystal microphone to the input and use the
amplifier as a small PA system.

The amplifier may be mounted in any con-
venient manner provided there is enough
ventilation to carry away the heat generated
by the tubes. Any mounting can be used for
the speaker. A 5-in. speaker mounted in a
scaled down Carlson enclosure and this am-
plifier will provide surprisingly good quality.

Wire Soldering Technique

® When joining electrical wires or wires in
electronic circuits, it is frequently difficult to
hold two wires and the soldering iron or gun
in position for a good solder joint. This prob-
lem can be considerably eased by tinning
both wires before placing in contact. This
then becomes a sweating rather than a solder-
ing technique, which takes less heat for less
time because the work does not have to be
brought up to soldering temperature. Touch
the wires lightly and apply the iron for just
an instant to melt the solder and complete
the joint. The joint will have sufficient me-
chanical strength and, if the resin core type
of solder is used, it will carry current efhi-
ciently.

“Man out here with the latest bookshel? equipment, dear.”
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Transistor
Circuit Designer

This unit ends de-bugging with its waste
of parts and time and permits use of
low cost experimenter grade transistors

32

The circuit designer with a test amplifier on the
board. The voltmeter aids voltage setting. A head-
phone is the amplifier load.

By FORREST H. FRANTZ, Sr.

-8 0
HIS instrument permits the design of one
Tand two stage transistor amplifiers and :
facilitates rapid measurement of their I®% 4y ¥ ¥ 9 -———-— |
characteristics. The unit, costing $10 to build, R2C
is also useful as an auxiliary power supply ~

and amplifier for other transistor equipment.
The unit is enclosed in a 2 x 33 x 6Y-in.
Bakelite case. The circuit is constructed on
the perforated Bakelite board front panel.
The power supply is a 6.3 v. filament trans-
former, two diodes in a voltage doubler cir-
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Top-panel view,

Experimental component connec-
tions are marked.

cuit, a voltage output control and filters,

On the top of the front panel are the two
test circuit transistor sockets and leads from
two electrolytics for the test circuit and two
resistors to determine input impedance. The
six potentiometers adjust collector load, emit-
ter bias and base bias for the test transistors.

The transistor sockets are connected for
the common emitter configuration, but other
configurations may be readily investigated by
switching transistor leads in the sockets. The
power supply may be connected for either
pnp or npn transistors. Connections between
experimental components are made with
mini-gator clip leads.

The front panel is cut and drilled as in
Fig. 2. Mount power transformer and pots
first. Then wire the power supply according
to schematic (Fig. 3) and Fig. 4. Push leads
through board holes and solder. Some lead
ends will serve as lugs for attachment of test
clips and are shown in schematic. Splice on
#18 wire if leads aren’t long enough.

Attach transistor sockets to panel with
Duco cement. Solder leads to the transistor
sockets and pass them through the panel and
wire in.

Operation. We will use a grounded emit-
ter circuit. Resistor RS in the power supply

AUDIO
VTVM :
| +
CIRCUIT
| | DESIGNER LOAD
< B
—————
C

SIGNAL GENERATOR

INPUT - QUTPUT
CIRCUIT INSTRUMENTATION FOR
E HIGH GAIN AMPLIFIER DESIGN AND
FREQUENCY RESPONSE MEASUREMENTS

is shorted with a jumper wire, except when
control of voltages of less than a volt is re-
quired. When this resistor is shorted, the
power supply provides about 10 v. for a load
drawing 20 ma. and about 5 v. for a 50 ma.
load. The voltage may be monitored with a
voltmeter.

This power supply may be used with npn
transistors by connecting the — power supply
lug to the adjacent ground lug and the + lug
to the adjacent B lug. Reverse the connec-
tions for pnp transistors. The power supply
may also be used as a power supply for other
transistor equipment.

The circuit to be designed is wired up on
the designer with clip heads, and best bias
and load resistance values are found by ad-
justing the dials. In the schematic (Fig. 3)
a two-transistor stage audio amplifier is on
the designer.

The emitter bias pots which stabilize the
transistor dc operating points also introduce
negative feedback. This flattens the amplifier
frequency response, but also decreases ampli-
fier gain. If frequency response is unimpor-
tant, the emitter bias pots (R1E and R2E)

MATERIALS LIST—CIRCUIT DESIGNER

Desig. Description

RP 500 ohm, 3 w. potentiometer (Clarostat 58-500)

R1E, R2E 1K potentiometer (Lafayette VC-32)

R1C 10K potentiometer (Lafayette VC-34)

R2C, S 10K potentiometer with switch (Lafayette VC-28)

R1B, R2B 1 megohm potentiometer (Lafayette VC-38)

RS, RM1 1K, Y5-w. carbon resistors

RM2 10K, 1/,-w, carbon resistor

C1,c2 %0 mg., 15 v. electrolytic capacitor {Lafayette
F-123)

€3, ¢4 100 mfd., 15 v. electrolytic capacitor (Lafayette
CF-126)

c5 160 mfd., 25 v. electrolytic capacitor {Lafayette
CF-145)

D1, D2 germanium diodes {General Electric 1N54)

T 6.3 v. filament transformer (Lafayette TR-11)

6 knobs (Lafayette MS-185)

T, T2 transistor sockets (Lafayette MS.149)

1 perforated Bakelite board (cut from Lafayette MS-305)

1l Bakelite case (Lafayette MS-216)
Parts are available from Lafayette Radio Co., Dept. SM,
165-08 Liberty Ave., Jamaica 33, N. Y.
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THE CIRCUIT DESIGNER WITH A REFLEX CIRCUIT UNDER TEST. THE DESIGNER POWER
SUPPLY 1S USED THE POTS ARE ADJUSTED FOR MAXIMUM QUTPUT WITH A MODULATED
RF SIGNAL (FROM A GENERATOR) APPLIED TO A LOOP OF WIRE PLACED NEAR THE

ANTENNA COIL.

may be bypassed with electrolytic capacitors
(about 10 mfd) for increased gain. The de-
sired dc stabilization will be retained.

Note that the actual load, say a headphone
or a loudspeaker and output transformer,
may be connected to lugs O and B for the
design adjustments. Furthermore, the device
which is to drive the amplifier, a broadcast
tuner for example, may be connected to the
input terminals for performance checks.

For more critical circuit design where high-
est gain is desired, the input-output circuit
arrangement of Fig. 6 should be used. With
a 1000-cycle signal input, adjust the designer
pots for maximum output indication on the
audio voltmeter.

This circuit is also used for obtaining the
desired frequency response if this character-
istic is of importance to you. Frequency re-
sponse is improved by increasing the emitter
resistances R1E and R2E. Simply record the
output for various frequencies as you vary
the audio signal generator frequency—then
plot the frequency response. If you want to
do a fast design job, though, you can check
the output only at the lowest and the highest
frequency to which the amplifier is to be flat
against the output at 1,000 cycles.

The resistors RM1 and RM2 were provided
for determining input impedance of an ampli-
fier under design or for designing an ampli-
fier with a given input impedance. Figure 7
shows the circuit and calculations. Input im-
pedance may be increased by increasing emit-
ter bias resistance of the first transistor.

The designer may also be used for design-
ing RF, IF, and reflex circuits. The instrument
shown in the photographs does not have this
provision. This instrument was designed pri-
marily for evaluating audio amplifiers and
does not contain all of the connection lugs
shown in the schematic (Fig. 3). But, if

AUDIO SIGNAL
GENERATOR
o CIRCUIT
DESIGNER
£ )
= 1
vz i

Z |N=%’_2xﬂ

WHERE R IS RM1 OR RM2 .
USE RM1 FOR LOW INPUT
IMPEDANCE CIRCUIT
{LESS THAN 10K) .

FOR A HIGHER INPUT
IMPEDANCE USE RM2

.0

INPUT IMPEDANCE MEASURING CIRCUIT AND CALCULATIONS

you'll provide all of the lugs shown in Fig 3,
you can evaluate RF, IF and reflex circuits.
The circuit arrangement for a typical reflex
receiver is shown in Fig. 8. External coils
and capacitance must be used, and the ar-
rangement becomes quite crowded.

One note of caution: The miniature poten-
tiometers that I used in the circuit designer
are of the audio taper type. To obtain bias
and load resistance values for the equip-
ment which is to be constructed, measure
resistance values of all controls after opti-
mum settings have been made. Linear re-
sistance scales for these controls would be
misleading, but you can provide these pots
with scalcs by calibrating with an ohmmeter.



Little Cub
Receiver

By HOMER L. DAVIDSON

HE circuit of this small receiv-
Ter is very simple; technically

it is nothing mere than a tuned
grid and tuned plate feedback cir-
cuit, and youngsters will have a
lot of enjoyment building it and
using it. The antenn. is capacity-
coupled to a tuned tank circuit
with a 50-turn secondary wound
over a commercial ferrite coil.
This output is coupled through a
tuning capacitor to the base ter-
minal of the first transistor (TR
1). Feedback is also obtained
through this capacitor and tran-
sistor, and a second tuned circuit
is found in the collector circuit of
TR 1. A small audio transistor
(TR 2) stage adds volume to the
receiver’s operation, and a phone
jack enables record playing
through it. Both emitter terminals
of the transistors are tied to the
positive terminals of the battery
(See Figs. 2 and 3).

Construction. The front panel is
constructed from a 6x10-in. print-
ed-circuit board. First, roughly
lay out the lines and hole dimen-
sions on the copper plate. Make
sure that the plate is clean. If not,
wash it with soap and water. All
straight lines were made with the
black resist tape and joined with
liquid paint resist. The PRLT
pens (see materials list) are of

the ball-pen type. Simply hold the pen in the
hand and push down on the ball of the pen
and liquid will start to flow. You can use any
color of resist you wish, although black shows
up the best. Let circuits dry for several hours
before placing in the etching solution.

RADIO-TV EXPERIMENTER

Transistorized printed circuitry com-
bined with simple construction
makes the Little Cub receiver an
ideal project for boys, individually
or in groups.
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As an etching container, use a large flat
glass baking dish. Place the copper board
in the bottom of the dish and pour just
enough liquid etchant solution over it to cov-
er. (If the solution gets on your hands, wash
it off with soap and water. Clothing will be
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% HOLE

VOLUME
CONTROL

PHONES PHONO
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HEAVY LINES PRINTED CIRCUNT-FOR
TRIM, OTHER LINES CaN BE
ADDED AS SHOWN IN FIGI| INSERT

FRONT PANEL
P.C. BOARD

MATERIALS LIST—LITTLE CUB

Desip. Descrintion

Ccl .01 capacitor, 200 V

C2,C3 365 mfd variable capacitor, two-gang TRF (Lafayette
MS142)

c4 365 mfd, variable capacitor (Lafayette MS215)

cS 10 mfd, 50 V elect, capacitor

Rl 12,000 ohm carbon fixed resistor

R2 220,000 ohm carbon fixed resistor

R3 10,000 ohm variable resistor with S.P.S.T. switch (SWID)

TR1 2N414A Raytheon transistor

TR2 2N107 GE transistor

13} 1N64 fixed diode

L1, L2 Superex 77 loopstick with 50 turns of 2BEN wire over
original winding

2 phono jacks

2 penlite cells

Printed Circuit Materials

1 Technicians Kit #5002P. or

1 PCA copper-laminated board 9 x 12 in,

1 pt. PES etchant liquid

1roll  tape resist PRT-1

1 liquid ball-point pen PRLT

There will be a quantity of tape, etchant liquid and pen resist
left over from this experiment so all that would be needed to
canstruct other experiments would be to purchase extra copper-
laminated boards.

Printed circuit material available from Lafayette Radio, 165-08
Liberty Ave., Jamaica 33, New York, or direct from Technigues,
Inc.,, Dept. €, P. 0. Box 85, Hackensack, N. J.

soiled with a brownish color if the solution
comes in contact with it, but this solution is
not dangerous in any form.)

To help the solution etch the copper plate
more rapidly, rock the container. The etching
process takes about 45 minutes. Pull the
board up every few minutes and view the
etching process. All of the copper will be
gone when the process is complete. The only
remaining copper will be under the paint
resist.

When etching is complete, wash the board
in clear water, pour the etchant liquid back
into its bottle (it can be used over and over
again) and wash the glass container in soap
and water. Pull off the resist tape and, with
any kind of cleaning solution such as carbon-
tet, or by scraping, remove the resist paint.
Be extremely careful that you do not injure
the copper circuit lines. Now, drill all of the
holes required (See Fig. 4).

After the front panel has been etched,
mount components. The large parts, such as
the variable capacitor and volume control,

are mounted first. TRI is wired directly to
the feedback capacitor and then On-Off
switch. Mount coil L1 at the top of the panel
with the grounded side soldered to the
ground lug of the volume control. The col-
lector tank coil (L2) is mounted at the bot-
tom of the chassis with its grounded side sol-
dered to one side of the phone jack. A two-
lug insulator is screwed to the plywood base,
for antenna and ground connections, as is the
battery holder. Finally solder small com-
ponents in place.

The coils are the 7-in. superex ferrite type
with an extra winding of 50 turns of No. 28
enameled wire added over the original wind-
ing.

Operation. To test, plug in phones and rec-
ord player. Turn set on and with recording
on turntable, it should be heard. (The volume
can be raised or lowered with the volume
control.) Unplug record player and hook up
the long-wire antenna system. Tune for a
station in the middle of the band. When a
station is located, turn up the feedback con-
trol and a loud squeal will result. Lower this
control’s setting until the station is audible.
Now tune L1 by pushing its core in and out.
The station will get louder—and oscillation
may occur. If it does, turn the feedback con-
trol down. Next, adjust L2 for maximum

signal. (This adjustment is not as critical as
L1l.) Go over adjustments again until the
best signal is heard and stations can be re-
ceived at both ends of the band. Feedback
should occur over all of the band.

e
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Beginner’s Volt-Ohmmeter

By FORREST H. FRANTZ, SR.

This inexpensive vol-ohmmeter employs machine
screws as terminals for Mini-Gator clips on test leads.

to make. It will serve to introduce the
beginner to the use of volt-ohmmeters.

All parts are mounted on a panel made of a
scrap piece of Masonite 3% x 5% in. or larger.

The panel layout is shown in Fig. 2. Cut
the 2l46-in. meter hole with a coping saw or
hacksaw after drilling starting holes. Smooth
with a round file. Give the panel a coat of
gray enamel.

Mount the meter, first removing the U-
shaped panel clamp fastened to the back of
the meter. Push the meter through the hole
on the panel and replace the U-clamp on the
back of the meter. Before you tighten it all
the way against the back of the panel, be sure
you have the meter lined up properly on the
front of the panel. Next, mount the five ma-
chine screws on the panel. Place soldering
lugs under the screws.

Wire according tc Fig. 3 and the schematic,
Fig. 4.

The connections to the meter are not sol-

THIS DC volt-ohmmeter costs about $3.50

37

Parts mounting. Piece of #18 wire {arrow) supports

battery holder.

51/2"

1 2-1/18" DIA,

2-1/2"
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J 2II
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E PANEL LAYOUT
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METER
+* -
o 2.7K 33K
P———
-+
o+ i ®
COMMON OHMS 4.5V 45V 450V

n SCHEMATIC

MATERIALS LIST—VOLT-OHMMETER
No. Req'd Description
ohms-volts meter (Shurite 8701}
3 cell battery holder (Lafayette M5169)
pen lite cells (Burgess 37 or equivalent)
2.7K, V/» W carbon resistor (£10%)
33K, /o W carbon resistor (£10%)
machine screws, hook up wire, rosin core solder

It bl A et et

dered. Be careful not to let your soldering
iron touch the plastic meter case accidently
while you're working.

Mark the front panel with india ink. Or
you may type labels and fasten them to the
panel with Scotch tape.

To wind up the job, insert the batteries in
the holder observing the polarities shown in
Fig. 3. The batteries are connected in series—

plus to minus. Therefore, the three 1.5 v.
batteries will deliver 4.5 v. This is the full
scale deflection voltage of the basic meter
and the lowest voltage range of your instru-
ment.

To use the meter, clip a lead to the com-
mon terminal and connect the other lead to
the terminal which identifies the range you
want to use. Mueller Mini-Gator clips work
nicely for this purpose. Make a set of leads
6-in. long and another set 24-in. long. To
measure volts with the meter, connect lead
from common (+) to high (+) side of volt-
age to be measured. Connect negative lead
to the highest range first, and move progres-
sively down until you're on the proper range.

Measure ohms only when there is no elec-
trical energy being applied to the resistance
being measured. When you measure volts,
do not touch terminals or uninsulated leads
with your body, at risk of a bad shock.

Don’t lay the meter on a metal object when
you make measurements, because the back
terminals are exposed. It would be a good
idea to place the meter in a wood case or a
small cardboard box.

And a final precaution: The volt ranges are
dc voltage ranges. Don’t attempt to measure
ac volts with this meter.

What-[s-It?

By JOHN A. COMSTOCK

1. 3.

Do you think you can correctly identify the ob-
jects in the photos? Try your luck, and then check
your answers with those on page 53.

2, 4.

¥
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Hams: convert that rabbit-ears into a

Field Strength Indicator

By C. F. ROCKEY, W9SCH

You can easily check the radiarion of your station with this field-strength indicator.

is to tune a transmitter for maximum

radiated output with a field strength in-
dicator. And one cannot make significant
adjustments upon a directional, “beam” an-
tenna without one.

If you have an old rabbit-ears indoor TV
antenna, you can convert it for field-intensity
indications for a dollar or two. Furthermore,
at the flick of a switch, you have the rabbit-
ears available for its original use.

We used a Radion indoor TV receiving an-
tenna for our model. Any similar antenna
will work as well, as long as it is a true
rabbit-ears, that is, not one of those fancy
things sometimes sold with tuning stubs or
other similar gimmicks attached.

First, disassemble the unit by removing the
long machine screw which passes horizontal-
ly through the support. Then remove the felt
from the base with a razor blade. Remove
the ceramic weight within the base by run-
ning the razor blade around the weight. The
two halves of the base will then come apart,
freeing the two antenna rods.

One of the halves has two cast recesses in
it to receive the antenna support rods. Mount
the DPDT knife switch upon the “forehead”
of the piece with two 6-32 x 34-in. machine
screws, first drilling two %-in. holes 34-in.
apart (each 3 in. from center) and % in.
down from the antenna rod slot. Then drill

EVERY amateur knows how convenient it

three Y3-in. holes, two near the ends of the
rod slots, and one near the base (Fig. 3).

Complete wiring, leaving connections to
dipole elements till last (Fig. 2). Pass the
Irc)oax cable through the hole near bottom of

ase.

Insert the antenna element support rods
into their recesses and make connections by
soldering directly to these rods. Be sure to
make the leads to these rods flexible enough
to allow easy adjustment of the antenna rod
angle after assembly.

Reassemble the two base halves, insert the
ceramic weight and replace screw and nut,
Fasten clips on far end of coax cable.

ANTENNA RODS

IN34
CRYSTAL DIODE

RG 58-U
COAXUAL CABLE

"FIELD STRENGTH"

"ANTENNA" i

MUELLER TEST CLIPS

ﬂ SCHEMATIC
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1 1/8" HOLE FOR SWITCH

DRILLING DIAGRAM

225°

135°

180°

MATERIALS LIST—FIELD STRENGTH INDICATOR
No.
Reqd. Description
1 Radign or similar indoor rabhbit-ears TV antenna
10 ft RG S58-U or RG 5B-AU coax cable
1 2.5 millihenry RF choke (National Type R-100}
DPDT, plastic base, knife switch
1N34 crystal diode
Mueller spring clips
machine screws and nuts, rosin core solder, hookup wire,
microammeter or VOM (see text)

N =

Throw the switch into “antenna” position
and connect to your TV set as a test. Now
throw the switch into “field strength” position
and connect the coax to a microammeter or
low-range milliammeter. Set the unit near
your transmitting antenna, and bring the
coax and meter away so that you do not get
into the RF field, and put the transmitter into
operation. You should get a definite reading
on the micro- or milliammeter. For low-
frequency operation (below 50 mc) extend
the antenna rods as long as possible; for 50
mc or 144 mc use, adjust the two rods to give

maximum indication, keeping both rods equal
in length. If you have a vertical transmitting
antenna, put one rod as nearly vertical and
the other as nearly horizontal as possible. If
your transmitting antenna is horizontal, put
both rods as near horizontal as possible. If
meter swings backward, reverse leads.

The amount of indication you will get de-
pends upon the power output of your trans-
mitter and the distance between the transmit-
ting antenna and the ears. With a low power
144-mc transmitter connected to a directional
antenna, the author was able to get a deflec-
tion of over 100 microamperes at a distance
of over 100 ft. from the antenna. Of course,
at this frequency it is necessary to elevate
the ears above ground (for instance, on top
of a 6-ft. stepladder) to get a representative
indication.

Such technique would be proper for the
adjustment of a directional beam antenna.
Use a 0-200, or smaller, microammeter; set
the rabbit-ears on the stepladder, placed at
least 100 ft. from the antenna, and run the
coax down and away so the observer’s pres-
ence does not affect the field distribution ap-
preciably. Station an observer at the meter
and, with transmitter running at low power
(50 watts input or less), adjust the beam an-
tenna to produce maximum deflection on the
meter. When this deflection is a maximum,
you can be reasonably sure that your beam
antenna is operating at or near optimum ef-
fectiveness.

If you do not have a microammeter you can
use the fundamental movement of your VOM.
Most VOMs have a pair of terminals or a
switch position which will make this move-
ment directly usable in this manner.

You can use this device to determine the
radiation pattern of your directive antenna
system by setting up as described above.
Then, keeping the power input to your trans-
mitter constant, rotate your antenna through
360° and have the observer write down the
meter reading each 15 or 20° as you go
around. Then, using polar-coordinate graph
paper (available at draftsmen’s supply
stores), plot the meter reading at each angle
as a distance outward from the center. Choose
a reasonable scale, of course. Then connect
the points with a smooth curve and you have
the radiation pattern of your antenna. This
will prove handy in correctly aiming it at that
distant station you wish to work. A direc-
tional pattern, drawn for the author’s an-
tenna, appears as Fig. 4.

Removing Radio Knobs

e To remove obstinate radio knobs of the
“pull-off” variety, hook a handkerchief back
of the knob and rest your fore-finger against
the cabinet as a fulerum. Pull on remainder

of handkerchief, held firmly in your hand.
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With the wiring completed, check operation with a Polaris photocell. The circuitry also doubles duty as a burglar
alarm and electronic counter.

arovese MUItI-TeSting Lab

enfeld primarily as a science lab, the

Multi-Lab is also a workhorse around the
home, shop, garage and photo-darkroom. For
instance, after we describe construction of
the Multi-Lab, we explain how to use ther-
mistors to read temperatures from 0 to 60Q°F.
Or with a photocell and lamp attachment, you
can set up a smoke monitor on your chimney
that tells you how to set the controls of your
furnace for best combustion.

With Multi-Lab, you can read the cendition
of each cell of your car battery separately
under actual load conditions. An optional
relay circuit with Multi-Lab’s built-in power
supply and sensitivity control gives you a de-
pendable light beam annunciator, an emer-
gency fire alarm, or burglar alarm. The ex-
perimenter can read electrical resistance
down to 19, and use the bridge circuit to
check impedance of loudspeakers, and test
radio and TV tubes.

The chassis is a core unit to which you can
add attachments. You use the terminal strips
at the top of the panel to connect photocells,
temperature detectors, strain gages, etc.

While Multi-Lab is a measuring device, un-
like a scale or micrometer, it does not indi-
cate a direct reading in units. Rather, it com-
pares. The null meter tells you whether the
electrical input is more, less, or equal to a

THOUGH designed by inventor Gus Wes-

predetermined “standard.”

Use a combination square to lay out the
hole centers (Fig. 2) and then drill all the
holes except those behind the terminal strips.
Your only tough steps are the large holes
for the meter and the vernier dial. If you are
working without a drill press and hole saw,
just outline the circles with a compass. Then
drill starting holes and finish the job with a
coping saw and file,

Temporarily mount the terminal strips with
4-40 screws and nuts. Then remove the ter-
minal screws (those to which inside wiring
feeds) and use the terminal strip’s holes as a
template to drill 342-in. pilot holes through
the steel box. Remove the términal strips and
re-drill the holes to enlarge them up to g
in. Clean up any remaining burrs and then
mount all parts and terminal strips. The Na-
tional Co. type MCN vernier dial comes
packed with a mounting template. Follow
this pattern exactly except for drilling the
top two holes ¥¢ in. instead of % in. Then,
using sheet metal screws in place of the ma-
chine screws ordinarily used, you’ll be able
to easily interchange the cardboard dials.

Assemble the Power Supply and amplifier
circuit on the perforated Vectorboard (Fig.
3B). A few of the Vectorboard holes will
need enlarging with a %-in. drill. Use the
parts to be mounted themselves as templates,
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SWTCH, TERMINALS & BATTERY
. PACK {CPTichiL, SEE TEXT)

T TERMINAL JONES BARRER
=—STALP | OF ﬂzl

electrical tape. Use a

VOM to take a read-
ing between terminals

) ' -'-:'_ —
LN

PLY]-SENSITIVE RELAT— U &
SIGMA SF - 2500 OHMS ()
SPOT_(oRToaiL)

E(—)and F (+). A
20,000 ohms/v. VOM
should show about 150
v. while a 1,000 ohms/
v. meter would read
about 140. Across ter-
minals B and C, you
should get a 6.3 v. ac
reading. Terminals A
and B should deliver
about 9 v. dc.

Now finish the test
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Before you install this sub-chassis in the
main cabinet, check it as follows: temporarily
connect an ac line cord to the black leads of
the transformer insulating your splices with

by connecting a 0-10
milliammeter across
terminals G and L
Touch terminals D and
H with a metal screw-
driver. On each touch,
the milliammeter
should move showing
the voltmeter circuit is
operating. If any one
of these checkouts fails
to agree, go over your
wiring to find the mis-
take. Then run the test
again.

Mount the chassis in
the bottom of the cab-
inet using the wooden
spacer blocks (Fig.
3C) and then proceed with the cabinet wir-
ing. Use bus wire, solid push back wire, or
common hook-up wire. The bus wire is tough-
er to use ... you have to clean the ends
with a fine file and pre-tin before soldering—
but it does make it easier to trace your cir-
cuit. Wires that run up to the terminal strips
must not short against the holes in the face
of the cabinet. Run these leads through, trim,
and solder from the front of the terminal strip
discarding the unused terminal screws. The
tube’s grid leads must be shielded with metal
braid to prevent stray current pickup. Solder
this braid (Fig. 3A) to terminal 2 at one end
and to H on the sub chassis.

A battery pack is shown on Fig. 3A but
need not be installed immediately. It supplies
2.8 volts for a reflection densitometer attach-
ment (a future article).

RLYI (optional) is a Sigma type SF 2500
ohm SPDT sensitive relay (Fig. 3E). Insulate
it by mounting on a 2-in. square piece of plas-
tic. Be sure the relay frame is isolated. Ex-
ternal ac feeding through the frame to Multi-
Lab’s case would be dangerous. Run wire
leads from the coil and contact solder lugs up
to the 7-terminal Jones barrier strip on the
top edge of the case (Fig. 3A). You'll be
using this relay to operate external circuits
for fire alarms, annunciators, counters, etc.
A less expensive relay can be used.

RELAY INSULATION
PLATE DETAIL
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SET SENSITIVITY
TO FULL

TUBE TESTING PROCEDURE

Turn sensitivity to full right position.
turns Multi-Lab power on)
Clip lead to pin #2 of tube.
Touch test prod to pin #7.
NE2 will glow brightly.
With clip lead attached to pin #2, touch test
prod to pin £8. NE-2 might glow softly. If
NE2 glows bright, tube has heater-cathode short.
5. Move clip lead to pin #8. Touch pin #5. If
NE2 glows, tube is either shorted or gassy.
6. With clip lead on pin £8, touth pin #3. If NE2
glows, tube is either shorted or gassy.

{This also

It filament is good,

s owN e

As you wire, you'll note that the toggle
switch beneath the meter is arranged to cut
the meter off for safety during setting up and
standby. The tube filament stays on since it
is controlled by the switch mounted on the
sensitivity control pot, R2. The 100K poten-
tiometer R2 is used as a voltage divider and
provides a 0-150 variable DC voltage to #23
and #24 on the external terminal strip. Pot
R6 acts (zero adjust) as a balance control be-
tween the two cathodes of tube 12BH7. Pot

Sl 10F 1% . .
BRIDSE m b TN R Sl L R3 delivers 0 to 8.5 volts DC to the bridge.
STANDARD ﬂ RS, is the “slide wire” of the Wheatstone
lﬁ - 7‘ ri_l—-l—ﬁ:_‘__, | bridge and is operated by the vernier dial.
s | g4 (44 & vEe [f 88 ¢ ] ;
e TR rT T SWE s T Check Your Completed Chassis as follows:
MATERIALS LIST MULTI-LAB
No. No.
Reg'd Size and Description Req'd Size and Description
1 R1—200 ohm, 1 watt 59, resistor 1 9 pin miniature tube socket
1 R2—100M Mallory type U-41 Midgetrol w. #4 linear taper 1 V1—12BH7 tube
{Lafayette*) 4 Knobs, black plastic, 14" (Lafayette KN-37)
1l SWl-—attachable switch for R2, Mallory type US 26 (La- Misc. AC power cord, hardware, scrap aluminum bracket, bus bar, or
fayette®) hookup wire, alligator clips, test prod wire, 15 x 117 elec.
3 R3, R7, R8—10K 2 watt wirewound pot, Mallary type R10 conduit handle, shielded cable for grid leads.
ML, Rllij',iar (Lafayette*)
2 R4, 5.1 mep, o watt 19 carbon precision resistors
Aerovox type CPLY, (Lafayette*) AEIRIAGE Ly L
1 R6—1K, 2 watt wirewound pot, linear Mallary type R1000L 1 RS—120 ohm/ 1 W 10%, Carhon {Lafayette* RS11*)
(Lafayette®) 1l SW3—Push button, N.C. Grayhill type 4002 (Lafayette*)
1 €1—250 mfd/ 12 wv Sprague dry electrolytic type TVA or 1l SWi—Toggle switch, SPST (Lafayette $#SW21)
equal (Lafayette #Z70) 1 S01—Socket, Cinch Jones type P-302-AB (Newark #39F220)
C2—20-20 mf, 150 we tubular electrolytic 1 S02—Plug, Cinch Jones type S-302-CCT (Newark 39F200)
1l Rect 1—50 ma. Silicon rectifier, Sarkes Tarzian M-150 1 P1—Phone plug (Newark 3£39F792)
1 Rect 2—&5 ma. 130 VAC selenium rectifier (Lafayette 1l Meter case, Bud type CM-1935 with center hole knockout
#REL12) {Newark #91F598)
1 SW2—SPST Toggle Switch (Lafayette #SW21) 1 M2—0-S0 D.C. Microammeter (Lafayette 2TM70)
i '||;1L1—125 Vctl. 15 ma. Slagcor tyg; PS S:llt.S ((ta;:yelle:)
—Neon lamp, Drake Type 105 Postlite {(Lafayette®)
1 M1—0-1 DC milliammeter, Shurite panel type (Lafayette STANDARDS AND ATTACHMENTS
F#MT-100) 1 Photocell, Polaris *‘Maji’” cadmium sulphide resistor type
1 Vernier dial—5 to 1 drive for 14" shaft, with removable {Allied #78E711)
scales National type MCN {Lafayette*) 1 TH1 2000 ohm Probe style Thermistor Fenwal #GB32P2
1l Perforated board chassis, 2%, x Bl%>”, Vector type 32AA9 (Allied #9E927)
(Newark #38F420) 1ea. 1K, 2K, 4K, BK, 100K 19, precision resistors I1RC type DCC
1 Term strip, 6 screw type {Newark 728F664) or equiv. (Allied #1MM493)
1 Term strip, 3 screw type (Newark #28F661) 2 ea. 10K 19, precision resistors, as ahove,
2 Term strips, 12 double terminals ea. Jones Barrier type 12-
140 (Newark 7£2BF710) SOURCES*
1 7 x12 x ¥ Black wrinkle steel chassis, Bud No. CB 792
(Lafayette*) (Lafayette*) Order using Mfrs. numbers listed. Lafayette Radio,
1 Bottom cover plate, steel, for above Bud No. BP-539 165-08 Liberty Ave., Jamaica 33, N. Y.
(Lafayette*) (Newark) Use Newark nos. Newark Electronics Corp., 223 W. Mad-

(Note: Order aluminum chassis, same size as above if work-
ing without electric drill, etc.)

ison, Chicago 6, IIl.
(Allied) Adlied Radio, 100 N. Western Ave., Chicago 80, LIl
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close switch SW2 to put the meter switch in
the circuit, and then turn on the power. As
the amplifier warms up, turn calibration con-
trol R7 clockwise up to full, and slowly rock
the zero adjust control back and forth. You
should get a meter deflection. If not, turn
switch SW2 on and off to make sure the meter
circuit is operative. Then turn R7 to the other
extreme. If there still is no reading on the
meter, turn power ofl and recheck your wir-
ing. .
All controls, with the exception of vernier
R8 are “polarized.” This means that you turn
a knob to the right, the attached control
either causes an increase in voltage or cur-
rent, or the meter increases its reading.

Now take part R8 and fasten it tightly to
the sheet metal bracket with the mounting
nuts (Fig. 3D). Set your vernier dial exactly
to #50 on the dial, and then center the pot’s
slider electrically. You can do it with a VOM
set to a 10K range. Read the resistance from
center tap to one side, and then to the other
side. If necessary, turn the shaft slightly to
equalize the resistance legs, and then bolt the
bracket into the case, and tighten the shaft
setscrews.

Testing Multi-Lab with Photocell. With wir-
ing and construction completed, you're ready
to test operating controls. Connect a resistive
type photocell (not the sun battery type)
such as the Polaris cell in the Materials List,
across terminals 1 and 23 as in Fig. 6. Ar-
range a light as in Fig. 1. Turn the sensitivity
control R2 to its minimum setting, and then
cut the meter into the circuit with switch
SW2. If the needle swings off scale, turn the
zero adjust until the needle centers. Now
slowly turn R2 until it's about three-quarters
up, continuing to center the meter needle
with the zero adjust.

Now block the light from the photocell. The
meter should swing down scale. If it swings
up scale, switch the lead from terminal 1 to
terminal 3. Remember, whenever you are
making changes or adjustments, switch your
meter to prevent a burn out.

This photocell setup not only demonstrates
the basic Multi-Lab adjustments, but you can
easily use it as a temporary burglar alarm
or light-beam annunciator as in Fig. 6. A
bell or light will serve as a signaling de-
vice, and sensitive relay RLY 1 instead of
your meter does the work.

The Smoke Monitor (Fig. 7) is a timesaver
when you want to adjust your draft or stoker
controls to save fuel, prevent smog, etc. All
you need is a lamp housing made of scrap
metal, and a holder for the photocell. When
the best furnace adjustment is obtained, dis-
connect the cell from your stack and insert
a metal cover in its place.

Now The Bridge Unit. Set it up with two
10K resistors as in Fig. 8. With the vernier
dial on 0, R7 full up and R2 three-quarters

up, switch in the meter and center the needle
with the zero adjust. These steps are basic to
the operation of Multi-Lab. Practice until
you can do them fast. From here on, remem-
ber that you’ll be working only with the ver-
nier. Don’t touch the calibration control or
the sensitivity control.

Then turn off the meter switch, and replace
the 10K resistor across terminals 13 and 17
with a smaller resistor, say 560 ohms. Switch
the meter back on briefly. Now readjust the
vernier until the meter is again exactly cen-
tered. Your reading on the vernier now rep-
resents the value of the unknown resistor.
If you get no meter response as you adjust
the vernier, check the bridge and setup to
find your mistake.

The Resistance Measuring Method detailed
under Fig. 8 is typical of most operations that
you will want to do later on with Multi-Lab.
Following the instructions, program the
bridge, connect in your standard resistors,
center the meter, and mark the dial. Repeat
the procedure to get a series of calibration
points on the dial. By connecting your re-
sistor standards in series-parallel combina-
tions you can obtain more intermediate
points. This bridge performs best in the 200
ohm 2M range; however, any calibration
range will cover only a 1 to 10 resistance
ratio. Remember not to upset any of the con-
trols while calibrating or measuring—work
only with the vernier.

The 0-1 ma. meter on the Multi-Lab panel
is sensitive enough for most preliminary ex-
periments. For example, it gives you about
49, accuracy with the bridge. The auxiliary
meter (Fig. 3F') is a 0-50 microamp meter
that can increase your accuracy within % of
19%. Of course, your readings are always only
as accurate as your standards. You can use
any precise microammeter with the Multi-
Lab. But until you are completely familiar
with operation, it’s best to protect expensive
instruments by starting the experiment with
the panel meter.

With a Thermistor, (Fig. 9) you can read
outdoor temperatures from 20 below up to
100°F. Calibrate your dial by immersing the
thermistor—it must be waterproofed with
varnish—in ice water. Set the vernier at 32
and balance the bridge with the zero adjust.
Then place the thermistor outdoors next to
an accurate thermometer. A range of read-
ings will establish the scale on your dial. You
can also use thermistors to read oven tem-
peratures up to 700°F, provided that you use
asbestos wire leads.

The Tube Checking Circuit, (Fig. 10), takes
advantage of Multi-Lab’s built-in power sup-
ply to give you a high voltage-through-resist-
ance check for filament continuity, interele-
ment shorts and gas. Manufacturer’s tube
manuals will give you pin connections for all
tube types.
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What To Listen For On Short Wave

Spring and Swummer 1767

July 12, 1960. The Belgian Congo has just
gained its independence, the army mutinies
and attacks the formerly elite European. In
the States, an SWL tunes to 9835 kc for Leo-
poldville. Instead he hears a jammer and a
quick check of reference lists reveals that it
could only be intended for the Congo trans-
mitter. Obvious question, who and why?

It could have come from the secessionist
Katanga province but this was a real jammer
and the rebel Elizabethville government did
not have time to set up such equipment.
Which left the Russians and a tipoff that
Mr. K was going to jump into the mess with
both feet. And this SWL’s guess was right.
First premier Lumumba requested American
troops, the Soviets opened fire propaganda-
wise, and Washington discreetly turned down
the request. Then the Congo government
switched to the Soviet side of the fence and
what do you think happened? That’s right,
the jamming disappeared.

The above illustrates the most effective
method of SWLing. With the help of a good
reference log such as White’s, tune to the
world’s hot spots and interpret what you
hear via comparison and logic rather than
be hand-fed propaganda.

Of course, not every international broad-
cast is pure propaganda, in fact most propa-
ganda is mixed with truth, and a few stations
come close to painting an unbiased picture.
Such a station is Radio Brazzaville, operated
by the French government in the Congo Re-
public (formerly French Equatorial Africa).
The Congo Republic which should not be
confused with the Republic of the Congo, is
an independent state but within the French
community. Possibly this dual control is re-
sponsible for its almost objective approach
to the news. During the Congo emergency,
this station just across the river from Leo-
poldville appeared to provide complete, often
first hand information.

This policy contrasts sharply with the
propaganda blasts coming from Brussels on
11855 kc and other frequencies. While the
Belgian attitude may have its merits, propa-
ganda is propaganda and of little use to the
SWL.

Radio Brazzavilie illustrates another im-
portant point. Its signal on 11970 ke consist-
ently topped those of Radio Moscow, which
used the same channel. Both transmitters
were beamed to North America, so what’s
the difference? Answer, the Auroral Zone.
Signal from Russia must pass near the North

By (. M. STANBURY I
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QSL card from Radio Brazzaville. In French and Bel-
gian both Congo Republic and Republic of the Congo
are written Republique du Cenge.

pole and Northern lights (Aurora Borealis)
before reaching us. Tropical stations do not.
The Aurora Borealis increases absorption,
weakening signals, even under normal recep-
tion conditions. During ionospheric disturb-
ances (magnetic storms) the signal drop be-
comes severe. Thus Brazzaville’s advantage
over Moscow.

But is this polar block always advanta-
geous? No, it is frequently a major short

TABLE A  WHEN TO LISTEN WHERE
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5950 - 6200 (49)

7100 - 7300 (41)

9500 - 9775 (31)
11700 - 11975 (25)
15100 - 15450 (19)
17700 - 17900




46 RADIO.TV EXPERIMENTER

wave problem. Since
1958 the number of
tropical transmitters
on 25 and 31 meters
has at least doubled,
making pleasant lis-
tening from Europe
increasingly difficult
with many broadcasts
to North America
blocked or seriously
impaired. To mention
just a few, Radio An-
kara and Radio Den-
mark.

What does seriously
impaired mean? Well,
that’s up to you as a
listener—how much
interference will you
tolerate? Apparently
the average SWL won’t stand for much be-
cause even with an advantageous location,
Radio Brazzaville still found it necessary to
switch back to 11725 ke, clear of Moscow.
To sum this technical dilemma up, either
there will have to be better use of channels
in these key night-time bands, or SWLs will
have to become better DXers.

But let’s look and see what, band by band,
the listener can expect this spring and sum-
mer. First, 16 and 19 meters will be open to
Europe and Africa during daylight hours on
the east coast, and to Asia in the morning and
early evening. Out west these bands will be
open to all continents around 9 am PST, to
Asia and the Pacific from late afternoon until

Pennont from RAE
(Argenting).

past midnight. In every part of the U.S. there
will be a scattering of Latin American signals
anytime these bands are open except after
1 am EST when such stations have gone
to bed.

Twenty-five and 31 meters are primarily
night-time bands, open to every part of the
world and subject to that tremendous inter-
ference we mentioned. Europe and Africa
will be clearest late afternoons and early
evenings with Asia and the Pacific gradually
taking over after midnight.

Forty-one meters, not used for broadcast-
ing in the Americas, will provide limited
European reception evenings, equally limited
Oriental DX toward dawn. Forty-nine me-
ters will provide good Latin American re-
ception during the hours of darkness until
such stations sign off.

As you've undoubtedly gathered from this
rundown, there is no single peak period for
transmission to North America from either
Eurafrica or the Orient. Usually two broad-
casts are required, one for our east coast, a
second for the Pacific and Rocky Mountain
areas. Here, the Westerner has an advan-
tage. Most Europeans have dual broadcasts,
Asians only one, and shortly after 9 pm PST,
a much better time for the West than the
East. A major exception is Radio Japan (see
Table A) and even this powerful station’s
signals are often weak in the Eastern U.S.
There is not too much the Asiatic broadcaster
can do about this because ideal conditions
over such a path only prevail between 3 and
6 am EST and the SWL can’t do much listen-
ing while asleep.

TABLE B—STATIONS TO START WITH

FREQUENCY TIME (EST)*
CONGO REPUBLIC 11725 2015-2100

UNITED ARAB 15475 Daylight hours
REPUBLIC until 1830
MOZAMBIQUE 11760 2230 until fadeout

SWITZERLAND 11865, 9535 2030-2215,
2315.2400
GREAT BRITAIN Many frequencies 1600-2200
NETHERLANDS 15220 1615-1705
11855, 9715 2130-2210
WINDWARD ISLANDS 15395 1600-1745
11715 1800-2115
ARGENTINA 9690 2200-2300,
0000-0100
JAPAN 11800, 15235, 1930-2015
17825
AUSTRALIA 11710 0714-0845
11810 1014-1145

PROGRAM

African news (see text), World news from a French viewpoint, French
language lessons and once a week, Congolese music.

This listing is an experiment. No English is transmitted here, and if
there were any, it would be propaganda. But you will hear a fine selec-

tion of Near East music, probahly reflecting the mood of this area guite
accurately.

This is a semj-local broadcaster on an international frequency. Take a
listen and see what the Dutch, English-speaking inhabitants of Southern
Africa consider entertainment.

News (governmental) and newspaper editorials from the world's one
neutralist nation.

This is the best of conservative Western thought and programming.

International news and topical talks, from a leading West European
Nation.

A chance to ohserve programming in the West Indies which blend Carih-
bean, British and American.

South American news from at least a different viewpoint. Also covers
Argentine literature.

News and commentary from Asia’s number one democracy. Limited amount
of Japanese music.

This is the only station in the Pacific actually heamed to North America.
Best here is news. Remainder of program is primarily entertainment,

* Time is given on the 24-hour clock. 1200 is 12 noon, 1300 is 1 pm, 2400 is midnight, and so on.
In other words, for times past noon subtract 1200 to get Eastern Standard Time.

[}
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Combined Voltage Calibrator
And Electronic Switch

Sine and square wave seen simultaneously with aid cf electronic switch unit.

Single vnit multiplies oscillastope usage
By W. F. GEPHART

ful ’scope accessories: 1) an electronic

switch which permits viewing of two sig-
nal patterns simultaneously (Fig. 1), and 2)
a voltage calibrator, allowing the ’scope to be
used for ac voltage measurements. The first
accessory, the switch, permits both the input
and output of an amplifier to be viewed to-
gether to check fidelity, for example. The
second accessory, the voltage calibrator, gives
the magnitude of a signal as the wave form
is viewed.

Our unit has a special switching system
that permits the calibrated voltage signal to
be one of the signals seen simultaneously.

An electronic switch switches signals so
fast that both images appear on the oscillo-
scope together, due to the persistence of the
cathode ray tube. A multivibrator type oscil-
lator switches amplifier tubes “on” and “off”
so they conduct alternately. Separate signals
are fed into each amplifier tube, whose output
is common. This output is actually both sig-
nals, presented alternately.

Figure 3 shows the schematic, in which V1
is a twin triode multivibrator. It generates
square waves, with frequencies between
about 20 and 2000 cycles, as set by SW1 and
R15, the frequency controls. The multivi-
brator drives the grids of a second twin triode
(V2), which acts as a switching tube. The
two plates of the multivibrator are connected
to the two grids of the switching tube. Since
the signals on the plates of V1 are 180° out
of phase, the two halves of V2 conduct alter-
nately. The output of the multivibrator is a
square wave and quite high. Thus, when the

THE unit shown in Fig. 2 combines two use-

plate of Vla is positive, the grid of V2a is
positive and V2a conducts. At the same time,
the plate of V1b and grid of V2b are negative,

Frent view of the completed unit.
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Back-of-panel view shows miniature pots mounted
by stiff wire leads.

which prevents V2b from conducting. At the
half-cycle point, the situation instantly re-
verses (since the multivibrator is a square
wave generator), and V2b conducts and V2a
cuts off.

As the two halves of V2 alternately con-
duct, the current they draw flows through the
cathode resistors (R28 and R29) of V3a and
V3b. The twin triode amplifier (V3) is two
ordinary amplifiers, biased at a normal op-

Under-chassis view shows shielded lead attached to
common negative lead of binding posts.

erating point by cathode bias. If the cathodes
of the switching tube were not connected to
their cathodes, both halves of V3 would am-
plify equally. However, as the two halves of
V2 draw current, this current flowing through
the related cathode resistor of V3a or V3b
biases that half of the amplifier tube (V3) to
cut-off. In this way, the two halves of the
amplifier tube (V3a and V3b) are alternately
switched on and off at a rate equal to the
multivibrator frequency. Therefore, the two
input signals take turns appearing at the out-
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put terminals. But, due to the persistence of
the fluorescence of the CR tube and the rapid
switching rate, both signals appear on the
CRT at the same time.

By adjusting the dc potential of the grid
of the amplifier tubes, the position on the
CRT screen of each signal can be changed.
This is done by having a dc voltage from twin
voltage dividers R19-R21 and R20-R22 across
potentiometer R26 (Position). Adjusting this
control varies the voltage on each grid by
changing the greunding point.

The voltage calibrator section uses a neon
bulb to get square waves at line voltage fre-
quency. Neon bulbs ignite at a certain volt-
age, and if a resistor is connected in series
with the bulb, the voltage drop across the
bulb will be constant. The ignition voltage
of the NE32 bulb used is approximately 60
v., and gives square waves of 60 v. in this
circuit. On the positive half of the cycle, the
voltage increases until the ignition point
(about 60 v.) is reached. The tube then fires,
and starts drawing current. As the voltage
increases, more current is drawn, but the
voltage drop across the resistor in series with
the tube (R38) holds the voltage across the
tube constant. As the voltage passes the peak
and decreases below the ignition point, the
bulb goes out, and current stops flowing
through the resistor. The voltage drop across
the tube then follows the pattern of the cycle,
and the process is repeated on the negative
half of the cycle. In this way, fairly good
square waves are obtained.

The ignition voltage is reduced to a refer-
ence level by R37, and subsequently divided

e il —o
| =
i

; f
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for other ranges by R31 through R35. For os-
cilloscope use, these levels are usually set at
peak-to-peak values rather than the RMS
values shown on meters.

Switch S3 and potentiometers R25 and R27
permit the output of the calibrator to be used
as one of the electronic switch inputs. The
usual method of using a calibrator is to note
the height of the calibrator pattern, remove it
and connect the signal to the ’scope, and com-
pare the heights of the patterns. By switching
the calibrator output into the electronic
switch, the calibrator voltage pattern remains
on the screen to be compared directly with
the signal pattern.

Potentiometers R25 and R27 are required
to keep conditions constant when using the
calibrator through the electronic switch. If
the calibrator were fed directly into Input-B
terminals, the output of V3b would vary with
the setting of B-gain and the amplification of
V3b. Potentiometer R27 is set so the output of
V3b is equal to the input,

Since the magnitude of the signal to be
measured must not be altered in this case,
potentiometer R25 is set so that the output of
V3a is equal to the input, making it a 1:1
amglifier. This prevents the electronic switch
from affecting the magnitude of the signal
whose voltage is to be measured by compar-
ing it with the calibrator signal.

The unit is built on a vertical arrangement
to minimize bench space required, as shown
in Figs. 4 and 5. The panel and chassis lay-
outs are shown in Figs. 6 and 7, with pictorial
wiring shown in Figs. 8 and 9. Notice that
R25 and R27 are miniature units, supported



50 RADIO-TV EXPERIMENTER

10 Tog
— 10 Toa
(INPUT “A")
071
T OR TlA
—G
(INPUT "B")
T0 T4A@
=10 Ty
|
7 g 33 3 {("VOLTAGE")
o ".\_____._
L ) B L ===
~ TO NE
:34
e 3 2
= '?R3 y @-?
8 Ry
l__-.- ("OUTPUT") TO T34
h e il =
L = h (% =
Ca) R e =
' "i" 25 TOPIN 5,V,
T e
ﬂ -]
TO T5a AS_TO PIN 2,V )
ANDTsg 1OTISVIAC, S=10pin 7 vip

E PANEI;_WIRINE

by stiff (#16) wire leads.

The power supply and filaments are wired
first, followed by the neon bulb circuit. In
mounting resistors on the voltage switch (S2),
be sure they will clear the neon bulb. No
particular care is required in wiring, except
that certain leads (as shown on the schemat-
ic) should be shielded, and care used that the
grounded shield does not short out any termi-
nals.

After wiring, output of the calibrator must
be set. Connect a vacuum tube voltmeter be-

A TO OUTPUT
e\
TERMINAL

o

GREEN "

V4
RED TO TR ;
SECOMDARY {5 [
RED. @

tween R37 and ground, and set the voltage
switch 82 on 50. Calibration should be for
peak-to-peak voltages, so the reading on the
VTVM should be .3535 of the values shown
on S2. Turn the unit on, and adjust R37 so
the voltmeter reads 17.7 v., which is .3535 of
the 50 v. indicated on S2. Due to the divider,
other readings will be appropriate.

Next, potentiometer R27 should be set.
With Calibrator QOutput S3 on External, set
Voltage S2 on 5, and connect the Voltage
terminals to the vertical input of the ’scope.

MATERIALS LIST—'SCOPE CALIBRATOR AND SWITCH
(All resistors I/ watt and 10% unless shown)

Desig. Description
R1, R2 51K, 5%
R3, R4 12K
R5, R6 .22 meg.
R7, R§ 1 meg.
R9, R10 3.3 meg.
R11, R12 4.3 mey., 5%
R13, R14 5.1 mey., 5%
R15 .1 meg. potentiometer (Fine Frequency)
Rl6 .15 meg.
R17, R18 ,1 meg.
R19, R20 .33 mey.
R21, R22 15K
R23, R24 .1 mey. potentiometer {Input A and Input B)
R25, R27 1 meg. miniature potentiometer (Clarostat Series 48)
R26 S0K potentiometer (Position)
R28, R29 1000 ohm
R30 33K, 1 watt
R31 68K, 1%
R32 12K, 1%
R33 10K, 1%,
R34, R35 4K, 1%
R36, R39 1K, 19,
R37 50K potentiometer
R38 10K
R40 250 ohm, 10 watt, wirewound

Desig. Description

Cl, C2 .001 mfd., 200 v.

C3.Cc4 047 mfd., 200 v.

C5, Cs 25 mfd., 25 v. electrolytic

C7,C8,C9 .5 mfd., 200 v.

Cc10 40-40 mfd., 150 v. electralytic (Mallory FP.221 or
equiv. )

S1 2-pale, 5-pos, rotary switch (Coarse Freq.) Mallory
32264

s2 1.pole, 5-pos. rotary switch (Voltage) Mallory 3215J

S3 4-pole, 2-pos. rotary switch (Calibrator Qutput)
Mallory 3242J

sS4 DPST toggle switch (Power)

PL 6.3 v., .15 amp. pilet light (#40 or #47)

SR 65 ma. selenium rectifier

T power transformer, 120 v. @ 50 ma., 6.3 v. @ 1 amp.
(Merit P-3045)

NE NE 32 neon-bulb

V1, v2, v3 6CG7 vacuum tubes
5 x 6 x 9 utility cabinet (Bud CU.1099)
three S9-pin miniature sockets
neon bulb socket
pilot light holder
8 hinding posts
7 knobs
miscellaneous hardware




RADIO-TV EXPERIMENTER 51

Turn both units on, and adjust the vertical
gain control on the ’scope to give a pattern of
convenient height, and note the height of the
image on the CRT. Do not touch the vertical
gain control on the ’scope after this.

Move the leads from the ’scope to the Out-
put terminals, set Frequency controls S1 and
R15 to mid-position, and adjust Position R26
so a single trace appears on the CRT. Switch
Calibrator Outpat to Input-B and adjust R27
so that the trace height on the CRT is the
same as the voltage trace height found above.
Seal R27 shaft with nail polish.

To set R25, feed a low gain signal from an
AF oscillator or other unit into the vertical
input of the ’scope, adjust the vertical gain
for a convenient height, and nota the trace
height. Then connect the ’scope to the Qutput
Terminals instead of the signal source and
adjust the Position control to get a single
trace on the CRT.

Remove the neon bulb and set S3 to Input-
B. Connect the AF oscillator to Input-A ter-
minals, and adjust R25 to give the same trace
height as given when the signal was con-
nected directly to the ’scope. Seal R25 shaft
with nail polish and replace the neon bulb.

It will be found that adjustment of the
position control will affect signal magnitudes
somewhat, so the voltage calibrator section

Improved Razor-Blade Detector

® Here is a more
rugged version of

WRAP WIRE AROUND

1" LENGTH OF PENCIL
LEAD EH WOOD SCREW

ili AND 2 WASHERS
the familiar fox- 20824 OB FAN LR
hole razor-blade gorrom | SACE WRE CLIP

POINTED

“crystal” detec-
tor. The original
was a piece of
pencil lead
bridgedacross
the edges of two

se3x4”
HARDXJOOD
BASE

razor-blades and ggggxo& 0
sometimes used  WASHEROR e et

FAHNESTOCK CLIP SCRAPE SOME OFF-

by G.JI's in fox-
holes to pick up local broadcasting stations. This
was fairly sensitive, but it was very difficult to
hold an adjustment, as the least vibration or jar
caused the lead to rock and roll on the blade
edges, resulting in erratic and noisy reception.
For the arrangement shown, blue steel single
edge or double edge blades (such as Pal razors)
seem to be the most sensitive, but many other
blades also have sensitive spots on them. Use with
a conventional circuit and a good antenna and
ground.—ARTHUR TRAUFFER.

Removing Enamel Wire Insulation

® To remove enamel insulation on magnet and
hook-up wire quickly and cleanly, wrap a piece
of sandpaper around the wire and give a twist-
ing, rotary motion.—E. L. BUKNER.

should be used through the electronic switch
section only when approximate results are
sufficient. When using the unit in this man-
ner, the Position control should be set so the
signal pattern is superimposed over the volt-
age calibrator pattern, and ready compari-
son can be made. Also, most accurate results
can be obtained when the two signals are su-
perimposed. For more precise work, the elec-
tronic switch section is not used. Output from
the Voltage terminals is connected to the
'scope, the vertical gain set, and trace height
noted. The leads from the Voltage terminals
are removed, and the signal is then connected
directly to the ’scope. A comparison of the
trace height produced by the signal, with the
noted height of the voltage calibrator trace
will then give a precise peak-to-peak voltage
measurement.

In using the electronic switch, the two sig-
nals to be viewed are connected to Input A
and Input B, and the Output is connected to
the vertical input of the ’scope. The fre-
quency controls of both the ’scope and the
electronic switch are adjusted for proper fre-
quency, and the gain controls on the switch
adjust the individual trace heights. By use of
the Position control on the switch, the two
patierns can be shown separately or super-
imposed (as in Fig. 1).

Pointed-End for Radio Ground Pipe

e A simple pointed end makes it easier to drive
a radio ground pipe. Insert the lathe-turned point
into the bottom end of the pipe to keep dirt from
plugging the pipe. Holes drilled through the pipe
for soil wetting reduce electrical resistance be-
tween ground pipe and soil.—ARTHUR TRAUFFER.

e When soldering on top side of radio or TV
chassis, dropping solder in an open tube socket
can cause trouble. Eliminate this possibility by
placing a strip of wide adhesive tape over the
open socket,—H. LEEPER,
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House-current is converted by this unit to power tran-

sistor radios. |f battery is left in radio, unit will
charge it while powering the radio.

NE hour of your spare time, a few in-
O expensive components, and you will
have not only a reliable transistor
power supply capable of operating a 6-8 tran-
sistor receiver from house-current, but a
means of recharging hatteries for extra hours
service. The set may he off while recharging.
There is no chance of damage to the radio
from too much voltage because of these de-
sign features: low current rectifiers, a low
operating voltage filter capacitor, and a re-
sistor voltage dividing network at the input
to the rectifiers.
Necessarily this means a 20-watt resistor
must be used (R1, 3500 ohms) in the top leg

Transistor Radio

“B’” Eliminator
and Battery Charger

By GEORGE D. PHILPOTT

of the divider. During operation this resistor
gets warm and should be mounted slightly
apart from other components in the plastic
case (as {rom the case itself) and several
small holes for ventilation should be drilled
in the case near this component.

Resistor R2, electrically connected as the
bottom half of the input voltage divider, op-
erates coolly. Current flows here only on the
half-cycle when rectifier D2 is not conducting.
By changing the value of this resistor a few
hundred ohms the voltage output of the power
supply can be varied sufficiently to meet most
9-v. receiver current-voltage demands.

The rectifiers must be capable of supplying
at least a 5-ma continuous load. Internation-
al 1V1 diodes are satisfactory, but larger ca-
pacity units such as the GE 1N91, or Sylvania
SR 200 silicons will give better voltage regu-
lation under most class A loads.

The 500 mmfd electrolytic provides filter-
ing action at the output, limiting ac ripple to
approximately 0.19%, more than adequate for
transistor usage. Its low (15 V.) operating
voltage is a form of insurance to prevent dam-
age to the radio in case of resistor or rectifier
failure in the voltage divider network. The
battery is a definite load across the output
line until the power supply output is equal to,
or slightly above, hattery voltage (the latter
condition that of recharging the battery) thus
keeping the load current to an approximate
constant value, preventing possible damaging
surges.

As shown by the schematic, a DPST switch
disconnects the output of the power supply
from the receiver as well as the input voltage,
preventing unnecessary battery drain by the
relatively high internal resistance of the filter

‘—_l } f . 2 1 o —
“»
o SR LLOAD (SEE TEXT)
< ">
10V A.C, o G E i | TO SNAP TERMINALS
) e )
2w o R2 + 500 MMF!
L —e¥ e L [l
o e > +
D.P.5.T,

-
SCHEMATIC T
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SNAP TERMINAL POLARITY
SHOULD BE CLEARLY MARKED

a BATTERY SIDE OF SNAP-ON

capacitor and diode rectifiers when the re-
ceiver is not operating.

Locate parts to fit the plastic box that you
have. Wiring is shown in Fig. 3. A typical
box layout is shown in Fig. 1.

The battery-receiver snap-ons (Fig. 4)
which fasten to the battery inside of the re-
ceiver must be marked to avoid placing the
wrong voltage potential from the power sup-
ply across the receiver and battery effective-
ly canceling the voltage output.

If it is necessary to operate the receiver
without a battery across the load, thus sta-
bilizing the current output of the power sup-
ply, a 2200-ohm, 1-watt resistor (as shown by
the dotted lines in the schematic) must be
inserted across the “B” eliminator output.
However, for a 2- or 4-transistor radio use a

1200-ohm resistor in this position at all times,
even when using while batteries are in the
radio.

A word of caution before closing: Neces-
sarily, such an economy power supply is not
electrically isolated from the ac line. A lethal
shock hazard is thus present at any point

B - TO BATTERY
R - 1O RECEIVER

\

THIS WIRE TO TERMINAL STRIP AND MINUS
SIDE OF 500 MMF. CAPACITOR

SNAP TERMINALS ARE SOLOERED
BACK-TO- BaCK

MATERIALS LIST—TRANSISTOR “B’ ELIMINATOR
Desig. Description

R1 3500-0hm, 20-w. wire-wound resistor—IRC 2D (DG)

R2 7500-0hm, 2-w. metalized resistor (VRC BTB-2)

Cl 500 mmfd., 15-v. tapacitor (Sprague ‘‘Atom’” TVA 1162,
or equiv.)

D1, D2 siliton, selenium or germanium rectifiers (GE 1N91, Syl-
vania silicon SR 200, or International type 1V1 selenium)

SW DPST slide switch {Wirt SW725, Allied Radio Co.)
one 3.terminal tie-point
two battery snap-on's (salvaged from used hatteries)
plastic case (Sprague Difilm .5-600 v. cap. 4 unit package
container, or equiv.)
ac line cord and plug

where the hand might contact either side of
the line. Do not connect any mounting bolts
extending through the case to the internal
circuitry. One last word. Transistor radios
are usually small and light—easily toppled
from a chair or table. Tuck your extending
earphone and power supply wires well away
from the reaches of small feet. A trip through
the air may take the pep out of your pet re-
ceiver.

Marking Your Radio for CD Bands

e In the event of
an enemy attack
on the U. S, the
only radio broad-
casts will be made
by Civil Defense
on a frequency of
640 or 1240 ke. To
mark your radio
now for pinpoint
emergency tuning,
first remove the
knobs and chassis-
holding screws
and slide chassis
out of cabinet,
being careful not
to ground an ac-dc chassis. Using a signal gen-
erator (your radio serviceman can do this)
mark the exact 640 and 1240 ke spots on
the dial with a sharp-pointed pencil. Pull the
line plug for safety, and draw the lines across
the face of the dial with black India ink, or
white ink if dial is black, or you can stretch
threads secured at each end with Duco cement
across dial. Type the letters “CD” on white
paper, cut out and cement on top of lines, or
post a typed notice such as “Civil Defense, 640
ke, 1240 ke” on cabinet.—ARTHUR TRAUFFER.

Solution to What-Is-11?
Photo Quiz on Page 38

1} Bayonet base of pilot lamp
2) Spool of wire solder

3) Spaghetti

4) Sharp nose pliers

5) Aluminum foil

6) Top of minicture tube
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Here's a complete sound system that op-
erates without a-¢ power. A built-in pre-
amp permits use of dynamic mikes, reluc-
tance type pickups as well as crystal phono
pickups.

By THOMAS A. BLANCHARD

9-Transistor Audio Amplifier

T weighs only 18 ounces complete, and yet
this tiny amplifier delivers loudspeaker vol-
ume and has inputs for both low and high

impedance pickups.

You can bend the 51 x4 x 1-in. chassis
from a 5% x 6-in. of sheet aluminum, or use a
Bud miniature chassis (see Materials List). A
3 x 4-in. aluminum panel supports a tiny 2%-

in. PM speaker (Fig.

I QUTPUT TRANS (1-2) 1). Omit this panel if
12 5)8" you intend to use the
6 o) Ax ‘ — amp with larger speak-
T == . Ar ers.
| 9V BAT ﬁ:ﬁ ﬁ% ) 1 Drill all chassis holes
2" ey | according to the layout
L . ! L+ (Fig. 2). Mount the
5-1/8" DRIVER TRANS ; { driver and audio out-

put transformers on
top of the chassis with

> : :
)-3/8m L 1-3/8" 7 | 4-40 x Y4-in. machine
= RPN E - ///% //% 1" screws and nuts. Then
l E’;?C]F E:G?E C_ BE i/} = o /.O fasten the three 8-lug
o Jve el L = 4 | |wve tie strips to the inside
g [y \ p = —t  of the chassis. These
| oV L T strips support the re-

/
TRANSISTOR SOCKETS FIT
5/32 X 3/8 SLOTS CUT IN CHASSIS

SFEAKER MOUNTING FLATE
(OPTIONAL)

sistors, capacitors and
wiring in a neat un-
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crowded way. Color
code the tie lugs, and
you’ll have a chassis
that is ideal for class
or lab demonstration.
Mount the 53K tone
control at the left side
of the chassis, and the
10K volume control at
the right. Fit the two
RCA type phono jacks
to the rear of the chas-
sis. The shells of these
jacks are self-ground-
ing, so they require
only one connection to

8-LUG TIE STRIP

SPEAKER TERMINAL
STRIP

8-LUG TIE STRIP

L ——HIGH IMP,
! PHONO JACK

| GROMMET
8-LUG TIE STRIP

the center pin. =W LOW IMP,
Next complete all of 1 St
the lead connections as
shown in Fig. 3. Lugs NUTE:
#2 and #1 on each bkt au connecrons
strip are your termi- ADD PARTS SHOWN IN

FIGURE 4. COLORCODED
Tl AND T2 LEADS FEED TO
TRANSFORMERS,

nals for all grounded
leads. Then, wire in
the capacitors and re-
sistors (Fig. 4). You
can use either the rec-
tangular type of 9-volt
battery shown in Fig.
1A with connector clips
at one end, or the
round type with a con-
nector snap at each
end. Fasten the battery
to the chassis with a
strip of aluminum.
Operation. The low
impedance input jack
is intended for use
with magnetic mikes
or phono pickups. As
shown in Fig. 5, TR1

«——— PRE-AMP > - AMFLIFIFR —» @ DRIVIR —— _ 4 W PUSH=-PULL POWER AMP ——p»
B SCHEMATIC SK & SW ke = HIFD 15/ I' c _BROWM
HI-POWERED TRANSISTOR - 330K e
AMPLIFIER 2MFD EMFD
15V 15V
|.;_. i
2MFD 15V R1
- 10K Tl
VOL. B
L9 215k | —_ TRZ ¢ =
IMP L25MED :
10k 200V S0MFD _
100MFD ——
15v o
\
o y, Y, . N |+ RED
L]
v a—_— = ) YELLO
IMP 0 50MFD
§ 15v

Ny,
"N CHASSIS l | 47

TRAMNSISTOR IDENTIF CATION
EMITTER COLLECTOR TRI, TR2, TR3 - .*41%0 SWITCH ON POT

+ —
TR4, TR5 - 211 88A LI —
| lgace 9V BAT ll
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MATERIALS LIST—AUDIO AMP.

Amt, Reg’'d.  Size and Description

1  SYgx4x1" aluminum chassis (Bud #CB-1619)*

1 3 x4 aluminum plate for speaker

1 214" dia. 3.2 achm PM speaker (Argonne =S$SK.65)*

1 T1 audio driver transformer, 5K primary impedance,
3K CT sec. impedance (Argonne ZFAR 173)%

1 T2 audio output transformer, 125 ohm C.T. pri 3.2
chm sec, (Argonne #AR 174)%
3 TR1, TR2, TR3-GE 2N190 transistors (or equiv. type

2N189)*
2 TR4, TR5.GE 2N1BBA transistors (or equiv. types 2N186A
or 2N187A)*
Capacitors
2mfd. /15 V midget efectrofytics
émfd./15 V midget electrolytics
50mfd. /15V midget electrobytics
100mfd. /15V midget electralytic
.003mfd, ceramic capacitor
.25mfd, /200 V miniature paper capacitor
Aerovox type P82Z or equal*
Resistors
R1—10X pot, linear (for vol. control)
R2—5K pot, linear with switch (for tone controb)
10 ohm/l/ watt carbon resistors

Ll ol BV K K]

N

Amt. Req’'d.  Size and Description
68 ohm/\/, watt carbon resistor
220 ohm !/, watt carbon resistor
470 ohm/\5, watt carbon resistors
4.7K/\/2 watt carbon resistors
10K /1%, watt carbon resistor
15K /1/; watt carbon resistor
33K /2 watt carbon resistor
220K /\/» watt carbon resistor
330K /12 watt carlion resiston
Miscellaneous

e b e N P e

3 B.lug tie strips

1  2-screw terminal strip

2 RCA type phono jacks

1  Burgess 2N6 (ar equal)
9V battery

1pr. snap connectors for above

1 battery mtg. chp

5 retainer mtg, ring

transformer sockets
2 push-on knobs for 14" shaft
1  rubber grommet
* These parts are fisted in the mail-order catalog of Lafayette
Radio, 165-08 Liberty Ave., Jamaica 33, N. Y.

acts as a pre-amp. When you plug high im-
pedance reproducers such as crystal type
phono pickups into the high impedance jack,
they feed directly into the TR2 amplifier
stage.

Transistor TR3 acts as a driver, with tran-
sistors TR4 and TRS5 operating as a push-pull
power amp. All of the transistors are low-

priced types, and your circuit will perform
equally well with the substituted transistors
shown in the materials list.

Any PM speaker with a 3.2 ohm voice-coil
can be connected to the amplifier output ter-
minals. To use speakers with 8 ohm voice
coils, substitute an Argonne #176 output
transformer for the #174 shown.
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AC Line Voltage Regulator

By FORREST H. FRANTZ, Sr,

lenge in attempting to provide a constant

ac line voltage for critical experiments.
The line voltage varies considerably due
to variations in load with time, variation in
loads over small segments of the power dis-
tribution system, and the voltage drop in the
wiring from the line service cor.nection. Vari-
ations from 110 to 120 v. are common, and
variations from 105 to 130 v. sometimes occur
during the course of a day.

This situation is not healthy because it
causes you tc lose control of your test and
experiment procedures. A regulated line
voltage is essential for certain work. I devel-
oped an inexpensive scheme for first approxi-
mation regulation that will work beautifully
and meet the requirements of most experi-
menters.

The regulating heart of the device is an
Amperite ballast regulating tube. This tube
is a non-linear resistor that maintains current
constant over a considerable range of input
voltage regulation. It may be thought of as
a rheostat that automatically adjusts itself to
a high resistance value when input voltage
increases and to a lower resistance value
when voltage decreases.

The use of the ballast tube, with the attend-
ant voltage drop and the fact that for low
voltage a greater output voltage is required,
necessitates the employment of a step-up de-
vice. A 25-v. filament transformer connected
series aiding is employed for this purpose.
The internal parallel resistance loading net-
work allows the total load to be adjusted to

THE experimenter faces a difficult chal-

130

125

120

Hs —

no

OUTPUT VOLTAGE
AN
|

105 .

100 :
ﬂ 100 105 1o ns 120 125 120

INPUT VOLTAGE
QUTPUT VS. INPUT VOLTAGE FOR REGULATOR

@ 9@

INTE MML LOAD

This line voltoge regulotor assures constant voltage
for experiments.

the proper ballast regulator tube operating
current. Fig. 2 shows the voltage output vs.
input curve of the regulator for the circuit
shown in Fig. 3.

The circuit of Fig. 3 employs an Amperite
9A10 ballast and can handle loads rated from
36 to 100 watts. If loads no greater than 45
watts are to be handled, an Amperite 5H10
ballast regulator tube should be used, and the
400-ohm, 50-W resistor and associated switch
may be eliminated.

Follow Figs. 1, 3 and 4 in constructing the
100-watt regulator. Any available chassis may
be used. The tube socket hole may be cut
with a hole punch, {ly cutter, or by drilling a
series of small holes and completing the job
with a file. The switch holes are -in. dia.,
the outlet wire and transformer lead holes are
3g-in. dia., and all other holes are Y-in. dia.

Make firm mechanical connections and use
a large soldering iron and rosin core solder.

The internal loading system provides loads
of 5, 10, 20 and 40 watts controlled by indi-
vidual switches so that internal loading may
be varied from 5 to 75 watts in 5-watt incre-
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Completed voltage regulotor shows ports mounting
and wiring,

ments. The potentiometer provides a small
continuously variable increment. This poten-
tiometer and the associated 3K resistor may
be omitted for reasons of economy on the 100
watt version without serious limitations. The
loading system is used in this way: if a 55-
watt device is connected to the regulator, an
internal load of 100—55 watts must be pro-
vided. This value is 45 watts. The photo (Fig.
1) shows the switch settings for this condi-
tion.

The regulator is used in the following way:
Observe the power rating marked on the de-
vice to be operated, and add enough internal
load to bring the total load to 100 watts. Plug
the regulator in, and measure the line input
voltage. If it is 115 v., adjust the internal load
until the 9A10 ballast regulator has a slight
glow. If the input line voltage is greater than
115 v., the load should be adjusted for a
brighter regulator tube glow. If the input
line voltage is less than 115 v., internal load
should be increased until the ballast tube just
starts to glow, and then decreased a small
amount. This procedure is simple, and the
adjustment need only be made once for a
given load. The purpose of this adjustment is
to establish the current at a value that will be
maintained constant through the input line
voltage variation range.

It should be noted that there is a small time
lag in the operation of the regulator. A large
change in line voltage, for example, an instan-
taneous jump from 110 v. to 125 v. will not
be regulated instantaneously. The output
voltage may rise from 115 v. to 120 v. and re-

quire a second or two to settle to the regu-
lated value. Since most line voltage changes
are not this large in a given instant, the small
time lag is not detrimental to regulation.

The 100-watt regulator may be built for
about $10, the 45-watt for $8. With surplus
parts, the cost may be cut in half. This is the
lowest cost line voltage regulator scheme
available at this time. To increase the capa-
city of the unit to handle television sets, sev-
eral tubes may be used in parallel in con-
junction with a transformer capable of sup-
plying a greater current demand.

A disadvantage is apparent in this scheme.
The regulation, although it is automatic, re-
quires an initial regulator setting for the load
to be handled. And if the load demand
changes substantially with time, regulation
may not be too good. To overcome this objec-
tion, a saturable transformer may be em-
ployed in the regulator.

One commercial unit, the Microtran LVS-
153 employs this idea. This unit is capable of
maintaining the voltage within 39 for line
voltage variations from 100 to 125 v, and with-
in *+59%, for line voltages of 95 to 130 v. This
regulator will handle loads up to 300 watts.
The circuit is shown in Fig. 5. There are no
preliminary adjustments for loads required
except that one of the regulator tubes must
be removed for loads of less than 200 watts.
The cut out relay shown in the circuit auto-
matically turns the regulator off when there
is no load.

SATURABLE
TRANSFORMER

.

®  AMPERITE OUTPUT 115 VOLTS 23%
INPUT
100-125 V 15-820 L
? REGULATOR
TUBES CUT-ouUT
RELAY

CIRCUIT OF MICROTRAN
LVS-153 LINE VOLTAGE REGULATOR

MATERIALS LIST—LINE VOLTAGE REGULATOR

No. Req’'d. Description

68-ohm resistor, 1, w., 109

27K resistor, 1o w., 109,

3K resistors, 5 w., wirewound

1250-ohm resistor, 10 w., wirewound

650-0hm resistor, 20 w., wireweund

450-0hm adjustable resistor, 50 w., wirewound
{adjusted to 330 ohms)

2K potentiometer, 3 w.

SPST switches

octal socket

25-v. filament transformer (Stancor P-6469)

9A10 ballast regulator tube (Amperite)

triple outlet (Monowatt 1240)

1% % 434 x 534" chassis

Parts available from Allied Radio Co. or Lafayette Radio Co.

/
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Another scheme (Fig. 6), uses two gas-
filled VR tubes such as the OC3 (VR105).
The tubes are wired in parallel in opposite
conduction directions. The OC3 fires at 133 v.
and extinguishes at 105 v. An rms line volt-
age of 110 v. has a peak value of 156 v. The
effect of the voltage regulator tubes on the
ac line voltage is shown. The output voltage
is reduced, and a step-up transformer is
needed. Since the ac waveform is distorted
with a gaseous discharge regulator tube, this
arrangement cannot be used where observa-
tion of the sine waveform is essential. A
further disadvantage is that regulation is
limited to a small range.

AA

v2

2] oc3
vI

To AC o/ CONDUCTING
LINE Vi 5 »~
0C3|s ‘b
—— ve

CONDUCTING
QUTPUT

AC REGULATOR SCHEME EMPLOYING GASEOUS
VR TUBES. R IS DETERMINED BY LOAD
OUTPUT IS APPROXIMATELY 95 VOLTS

Amateur Radio Numbersgram

ACROSS:

1) The amateur band between 1.8 and 2 me.
3} Total vollage of eight 1l%-v, batteries in series.
5) To find the average value of an ac current or
voltage, we multiply the eHective value by this
decimal.
8) Amateur band between 7 and 7.3 mec.
9) Inductive reactance of a .1 henry inductor «t 15 kc.
10) The peak value of a sine wave is equal to
—— .— — limes the average value.
11) Unmodulated carr:er (letter and number).
12) The number of zercs represented by "k’ in desig-
nating resistor values.
14) To obtain a General License you have ic transmit
code at this WPM.
18) Lower limit of the FM broadcast band in mc.
19) Ham band between 14 and 14.35 mec.
20) One dit-four dahs, two dits-three dahs, five dahs,
22) The filameni voltage of a SOLS.
23) The number of digits represented by red in the
resistor color code.
24) The resistance of a circuit when applied voltage
is 475 v., current flow ! amp.
26) Total resistance of two 25.-ohm resistors .n series.
27) The ham band which has an upper limit ot 3.8 mc.
28) The frequency of a 750-meter signal.
32) Decimal multiplies used when convert.ng from
cycles to kc.
J4} One-kilowait in watts.
35) Upper limit of VHF band.
36) A common am superhet if frequency.

39)

40)
42)

44)
46)
4v)

Maximum wattiage output permitied the holder of
a Novice License.

Total capacitance of 20 mfd and 30 mid in parallel.
The current flowing in an ac circuit when applied
voltage is 450 v., impedance 10 ochms.

245,000 cps converted to kec.

Upper limit in mc. of the SHF band.

Upper limit of the 20-meter ham band,

DOWN:

19)
21)
23)
27

291
I

Y
N
36)
37)
38)
41)
42)
43]

44)
45)

Upper frequency limit of the 2-meter ham band.
Ripple frequency cutput of a 1o-wave single phase
rectifier,

Lower frequency limit of the 20-meter amateur
band.

The voltage dropped when 1 amp. flows through
230-chms resistance.

The wavelength in meters of a 500-k¢ signal.

The total resistance of 10-ohms in parallel with
12 ohms, in series with 66 ohms.

The wavelength of a 800-kc transmitter.

The number of electrical degrees in 14 cycle of an
ac signal.

Am radiotelephony.

To convert kc to mc, we must multiply by this
decimal.

The number of elecirical degrees that plate current
flows in a class B am plifier.

The effective to peak value of a sine wave.
International distress frequency used by ships
and aircraft.

The diHerence frequency produced when a 1,000-
kc signal is mixed with a 50-kc signal.

The output frequency of a transmitter having a
basic frequency of 2017.5 and two frequency dou-
bler stages.

The ouput ripple frequency of a full-wave 2-phase
rectifier.

The total voltage dropped across a series circuit
when applied vollage is 250 v., current flow 1
amp.

The upper limit of the 6-meter ham band.

The value of a resistor color-coded gray-brown-
brown.

5 milliamps converted to amps.

The maximum modulation permitted in am trans-
mission,

The frequency in kc of a 375-meter transmitter.
30,000 mmid converted to mid.

The impedance of an ac circuit when applied volt-
age is 450 v., current flow 1 amp.

The voltage applied to an dac circuit when total
impedance is 65 ochms, current flow !0 amps.

The total inductance of 60 and 80 microhenries in
parallel (no mutual coupling).

The conductance of a circuit when current flow is
0.86 amps, applied voliage 2 v,

The total wattage dissipated by two 20.chm, 20-
wuatt resistors in series.

The amount of voltage that will send a current of
! amp through 50-chms resistance.

Two dozen decibels.

.055 millihenries converted to microhenries.

Solution on Page 62.
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Sound-Searching

Parabolic Mike

With earphones plugged
into the output jack of a
recorder, you can moniter
the incoming sound. A
disc {not shown) should
be mounted in front of
the mike to absorb un-
wanted sound.

although the disc is not
selective enough to
pick out a single bird
call among many. For
broadcast use, the unit
was set up on top of
the grandstand at a
football game, and al-
lowed radio broadcast
of band music from the
other side of the field
which was almost
drowned out by other
noise picked up by a
standard microphone.
The bright orange
sled, with the station
call letters painted on,
was quite an attention
getter. The operator
wears phones con-
nected to the broadcast
amplifier so he can
monitor the aiming of

Whispers 100-feet away, bird calls 150 feet
away—these are only two of many fascinat-
ing 2xperiments you can try with this unit

the dish, pointing it in
any direction the an-
nouncer may call for.

By JACK B. THORNTON

PARABQOLIC reflector made of a $4
A disc sled performs like equipment used

in broadcast and detective work tc
pick up sounds hundreds of feet away.

With a VM tape recorder and an Astatic
JT-30 mike this parabolic mike detected whis-
pers at 100 feet and normal speech at 150
feet. Bird calls were recorded at 150 feet,

This dish gives a def-
inite boost to mike sen-
sitivity. Gear was not
available to determine
exactly how much, but

tests run by Electro-Voice indicated that a
good 3-ft. parabola gave a 10 DB gain, or a
voltage gain of 3.16 times; and a 10 times
boost in power output.

The Reflector is Made of a “Flying Disc”
fiberglass sled manufactured by Kalamazoo
Sled Company. You can order one through
Sears Roebuck for under $4. Remove the
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WING
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FLATTEN CONDUIT
ENDS WITH VISE
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AND TAP L' _ THD.
D TAP 3~ — 20 THD LUMBER |
(# 7 DRILL FOR TRIPOD SCREW) '\
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ﬂ TRIPOD PLATE
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handles, and locate the cen-
ter of the 26-in. dish by lay-
ing a yardstick across at the
widest point and drawing a
line. Then lay the yardstick
across again, at a right angle
to the first line and mark an
X at the disc’s center. Drill
a Y4-in. hole for the threaded
microphone support rod.
Make the U-shaped yoke
by bending a 4-ft. length of
15-in. electrical conduit (Fig.
2). An electrician’s conduit
bender makes the job easy.
(You can also make the yoke
of three lengths of 1 x 2-in.
‘lumber, Fig. 2A ) Flatten
the bottom center part of
the U and tap a 13-20 thread
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SHAPE % DOWEL TO FIT
CEMENT TO STRENGTHEN

EDGE 7" CARDBOARD OR
FELT SOUND ABSORBING
. DISC
DRILL 7 MOUNT IN FRONT OF
HOLE IN MIKE
CENTER

L THICK \%J/" :

EDITOR'S NOTE: Testing the 26-in.
dish in our backyard (Fig. 1) we
found the author's claims ulitra-con-
servative. We picked up a neighbor’s
whisper four houses away, and «a
baby crying a block and a half away.
With our setup out in the back alley,
our helper paced out a hundred yards
counting each pace in a normal tone
of voice. At first the sound level de-
creased rapidly. Then from 20 paces
out to about 100, there was very little
change. At 110 paces owt, his voice
started to fade until he got to about
130. Then strangely, he came in loud
and zlear all the way out to 220 yards.

We found we could vary the per-
formance by making minor adjust-
ments on the mike mounting screw,
and also that we could beam sound
out almost 150 yards by playing the
tape recorder through a small 3-in.
loudspeaker substituted for the mike.
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'4" -20x% (2"
THREADED ROD

*# 14

\ COPPER
. MIKE MUST WIRE
FACE REFLECTOR 5_I_"
2

WRAP AROUND
ROD1 TURN AND

SOLDER.
FASTEN THRU
SOUND ABSORB-
ING DISC

ALTERNATE
CONSTRUCTION

for camera tripod mounting.
Also flatten the top ends of
the U and drill the ¥g¢-in.
holes for the swivel screws.
Attach the yoke to the disc
by drilling %is-in. holes on
each side for #¢-14 thread x
1l4-in. bolts and wingnuts.
Tighten these nuts just
enough so that the assembly
is free enough to swivel.
Your Microphone and
Amplifier should have as
much gain as possible. Most
tape recorders will work,
and allow recording while
you monitor with earphones
plugged into the output jack
or the monitor jack. A PA
amplifier will work if it has
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UNWANTED NOISE BOUNCES
PAST MIKE

4

)
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DESIRED

((( SOUNDS

MATERIALS LIST—PARABOLIC MICROPHONE

Size and Destription
“Flying Disc’” sled, 26” dia. Sears Roebuck catalog #8317
($3.72)
4 '/" electrical conduit
12" ﬁn—zo threaded rod with wingnuts and 2 washers. Avail-
able hardware stores.
2 15 x ¥, #—24 thread bolts with wingnuts
16" #14 bare copper wire
Misc.  Electrical tape, 14—20 tap, =7 drill, 77 sound absorbing
disc of cardboard, felt or fiberplass
Suggested Microphones
Lapel Microphone PA-9, high impedance type. $1.95%
or
35way Crystal Microphone =PA-31, high impedante type,
$3.95+%
*These microphones are listed in the 1960 Lafayette Radio
Catalog, Box 1000, Jamaica 31, New York.

No. Req.
1

provision for earphones instead of a loud-
speaker. Your regular recorder mike can be
used unless it is unusually large or heavy.
Lapel mikes (see Materials List) will also do
the job.

If you decide to order a mike, be sure to
specify the proper impedance for your tape
recorder or amplifier. Most tape recorders
are high impedance, and if the figure is not
mentioned in your instruction book, take the
unit to an expert, or to your dealer for match-
ing.
Make the mike support rod (Fig. 2) of a 12-
in. length of threaded rod obtainable at hard-
ware stores. Solder two 8-in. lengths of #12
or #14 bare copper wire in an X across the
end of the rod. Bend the wires forward and
tape them to four points around the edge of
the mike, keeping the mike’s face an inch or
two from the end of the rod with the live
side facing the disc. Then you can bend the
copper wires to center the mike on the rod.

Mount the yoke on a photographer’s tripod,
or improvise a pipe stand and you’re ready
for a test. Set up the gear in a quiet location
outdoors. Remember to take safety precau-
tions in using no equipment that has a hot
chassis that can be connected to either side
of the 120 volt supply cord. Also avoid work-
ing on damp ground.

Screw a wingnut on the mike support rod
to about 4 in. from the mike. Place a washer
on the rod, and push it through the hole in the
disc. Mount another washer and nut on the
back side. Set up your amplifier and listen
on earphones as you point to a constant sound
source about 50 feet away, such as a code
oscillator or someone counting in a normal
voice. Slowly adjust the threaded rod in and
out until you find the point at which the
sound is clearest.

You'll find that the sound is more brilliant
at the focus, becoming slightly “bassy” on
either side of the focal point. When you find
it, lock the rod assembly. No further adjust-
ment is needed unless you change micro-
plones. Many mikes can be improved a bit
in some locations by adding a 6- or 7-in. disc
of felt or fiberglass to the dead side to block
out unwanted sound (Fig. 2).

The Principle of the Sound Detecting mike
is that the curved surface reflects sound
waves from directly in front to a focal point
(Fig. 3). Unwanted noise from angles to the
side is bounced back out. The dead side of
the microphone is toward the source of sound,
so what you record is only by reflection.

Parabolic microphones have been also made
from surplus radar reflectors which use a
similar principle. Also, small pickups can be
made from old style automobile headlight re-
flectors as well as from electric heater reflec-
tors—the old type that had a bowl at least a
foot in diameter.

Invert Aerial to Speed Installation

¢ The neighbors may think you're crazy if
you start the installation of a TV or radio
aerial upside down, but doing this will help
you to quickly and easily align a bracket on
the edge of your house. By having the mast
parallel a corner of the building, one of the
windows, or some other vertical part, it is
easy to sight the alignment while adjusting
the mounting bracket. Then you need only
reverse the mast to finish the job.

Solution to Amateur Radio Numbersgram,
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ventors, this electronic device registers
your opinion. You can vote against the
boss, and nobody will be the wiser.
Let’s say that around a conference table are
gathered engineers, scientists, test pilots and

CALLED the Group Thinkometer by its in-

designers. The project leader points to a
chart and says, “All those in favor of this
nozzle design vote Yes by pressing the but-
ton.” Instantly, the total vote in favor is
indicated on a dial.

This idea was devcloped and expcrimental-
ly marketed by the Harwald Company of
Evanston, Ill., and it was found that the
“Thinkometer” does more than just speed up
a voting procedure. The chairman can in-
stantly determine the group opinicn at any
moment during a discussion. And of course,
the vote is completely secret, as long as each
person conceals the button in his hand. The
“personality factor” in voting is eliminated,
and cach person is free to express his opinion,

. Opmion Meter

By C. F. ROCKEY

in favor or against, without fear of
offending a friend, a co-worker, or a
boss.

We suggest that you build a Think-
ometer and try it at a club meeting,
or in a class discussion. You may
find that it gives you a much more
accurate reflection of what people
think about controversial issues.
Someday perhaps, legislatures may
vote electronically, with equipment
much like the Thinkometer.

Construction can be completed in
an evening if you use the Premier
metal case (Fig. 2). It comes pre-
drilled with a 2-in. hole that needs
only a little filing to fit the body of
the meter. Drill %s-in. holes for
mounting the meter and outside ter-
minal strips, using these parts them-
selves as drilling templates.

Now take two of the five-point tie
strips and make a 5-rung ladder,
using 10,000-ohm resistors as each
rung (Fig. 3). Solder each resistor
lead carefully at each end. At one
side of the ladder, tie all of the re-
sistors together and bring out one
lead. At the other side solder a 6-in. lead to
each resistor.

Next make another ladder assembly just
like the first one, so that you have two assem-
blies of five resistors each. Fasten these as-
semblies to the inside rear of the case using
6-32 x Y.-in. machine screws and nuts. Lace
the 10 individual resistor leads together into
a cable and pass it out through the 3g-in.
grommeted hole on the right side of the case,

On the front of the case, you will find two
pre-stamped knockouts for the switch and
pot. Pry the holes out with a screwdriver and
mount the SPDT switch with the two-lug end
downwards. Then assemble the on-off switch
on the pot following manufacturer’s direc-
tions, and mount it on the right. Next fasten
the two 10 terminal strips on the right side
of the case. Mount the battery clip inside
with the positive end facing the switches.
Temporarily insert the meter so you can ar-
range cnough clearance while you complete
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TOGGLE SWITCH 1000 OHM POT,

SWITCH
Ve BARRICR ¥
. " STRIPS

TABLE A
Dial Marking Scale Reading
in. ma.
0 0
1 0.13
2 0.27
3 0.39
4 0.50
5 0.60
6 0.69
7 0.77
8 0.86
9 0.93
10 1.0

wiring (Fig. 4). Since all of
the resistors are 10,000 ohms,
there is no need to connect
them in order on the termi-
nal strips. When all the wir-

ing is complete, check each

connection carefully. Then

temporarily connect the me-
ter, and test the operation.
How It Works. As you E PCTORIAL

press more buttons, more 0°1 MA "USE" Al-lg L%fi'%;'_ gg;ﬂﬂ.égﬂi
current flows through the o
milliammeter, but not quite & * * "CALIBRATE"
in direct proportion, since | J~on-orF
there is a constant resistance l?;g;c:w 'oog?-,?w
of about 500 ohms in series + POT JEERRIEE
with the meter at all times. F‘
To test the meter, you con- +|
nect the cables to the termi- i |
nal strips and insert a fresh FLASALIGHT el Afs *TO'L'TEN w
battery (polarity must be R TE RUSH BUTTONS
correct).
With the power switch on, T T T T T ? T T KT
throw the toggle switch to = ocAse
Calibrate, its down position. SCHEMATIC

MATERIALS LIST—OPINION METER
Amt, Req. Size and Description

1 meter case, Premier No. SPC-23 (NE #£91F861)*

1 0-1 ma. milliammeter, Triplett #221-T, 2” round (NE
=55F1691)

1 1,000 ochm pot with switch, Mallory type U-4 Midgetrol
(NE £F9F134 and 9F194})

1l hattery clip, 1 cell, Keystone #175 (NE #28F858)

1 toggle switch SPDT, AH&H (NE #23F024)

2 10 position Jones Type 10-140 barrier terminal strips (NE
H28F708)

10 10,000 chm, 1 watt, 59, resistors

1 1,000 ohm, 1 watt, 59 resistor

4 5 lug insulated Jones #2000 Terminals (NE #28F683)

1 knob, bar type, takelite Davies 3£2300 (NE #26F100)

50 ft 24 double strand speaker exitension wire, Belden #8782
{NE #36F1058)

10 push boftons Eagle Electric Type 185B. Available local elec-
tric dealers or mail order from Contact Electric Supply
Inc,, 2030 N. Milwaukee Ave., Chicago 47, UIl. Cost post-
paid, $6.50.

Mise. 1 toz. 6-32 x'/" machine strews and nuts, 10’ hookup
wire, solder, ruhher grommet, battery

« NE nos. refer to catalogp items, Newark Electronics, 223 W.

Madison, Chicago 6, ., and 4747 W. Century Blvd., Inglewood,

Calif.

Now turn the pot clockwise until the meter
reads exactly full scale. Then throw the
switch to the Use position. The meter should
now indicate the number of buttons pressed
as in Table A. If there is serious error, re-
check your wiring. If you used parts other
than those in the Materials List, you may
have to do your own calibration.

After testing the opinion meter, you are
ready to add the scale markings to the meter
face. Working in a clean dry room, remove
the meter from its housing by taking out the
three tiny screws near the back and pulling
the movement straight back. Remove the two
screws which hold the meter dial in place,
and taking care not to damage the needle,
remove the dial and add the markings (Table
A). You can use pencil, or India Ink and a
fine lettering pen. Then reassemble. If you
used the parts in the Materials List, especially
the 59 tolerance resistors, your calibration
will remain accurate as long as the battery is
reasonably fresh.
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Substitution Box

Simple unit provides over 600 values

with only 36 capacitors

By W. F. GEPHART

N SERVICING work, it is often necessary
to replace a capacitor whose markings are
illegible, and unless manufacturer’s data is

available, replacement must be made by trial
and error until the correct value is found. In
experimental and design work, various size
capacitances must be tried for optimum re-
sults, and often matched pairs are required
for multivibrator and bridge circuits. The
capacitor substitution box shown in Fig. 1
will provide virtually all values needed and
provides matched pairs for the most common
values.

Two sets of 18 bypass capacitors are used,
with separate switches, providing 18 values
in matched pairs for multivibrator and bridge
work. By the use of a switch, however, any
two capacitors can be connected in series or
in parallel, which gives a total of over 600
different capacity values that can be obtained
with the 36 capacitors. Table A shows how 76
normally-needed capacity values are secured.
In addition to the bypass values, the box also
includes two sets of electrolytics, of voltage
rating and capacity most often needed, for
power supply substitution or experimenta-
tion.

As can be seen by the schematic (Fig. 2),
the box consists of two 23-position switches,
which select the capacitor required. Normal-
ly, capacitors for each rotary switch are con-
nected to a separate set of binding posts, so
two isolated values can be used simultaneous-
ly. If desired, the negative side of the two
values may be made common by switch S4.
When a value other than that included in the
unit is needed, the two sections are connected
together, either in series or parallel, by S1,
which is a 3-position switch. When this switch
is used, S4 must be in the “Separate” position,
and the top and bottom binding pcsts must
be used.

If at all possible, similar capacitor values
for each switch assembly should be matched,
so they can be used in matched pairs. High
tolerance capacitors are quite expensive, but
reasonably well-matched values can be se-
cured in two ways. If you have access to a
capacity bridge, capacitors from your junk
box (or dealer’s stock) can be checked for

PFOSITIVE

SERIES

@.m

FARMLLEL

[I L e |
A must for the service man, the ca-

pacitor substitution box tells the value
when markings are illegible,

matching. Another means is to order the
capacitors together, specifying manufacturer
and type. While the values furnished may
not be the exact value labeled, they will tend
to be equally high or low, and therefore fair-
ly well matched.

Unless special precautions are taken, and
a low capacity bridge is available for check-
ing, the lower values (below 100 mmf)
should be omitted, or it should be recognized
that such values will not be wholly accurate.
Any instrument has certain inherent capacity,
and a box such as this could have an internal
capacity up to 60 or 70 mmf, which precludes
a setting below that. To minimize internal
capacity, special precautions, such as using
porcelain insulators for the binding posts, use
of a special switch in the series-parallel cir-
cuit, and careful wiring techniques must be
taken. All leads should be as short as possi-
ble, and the low-capacity capacitors should
not touch each other.

Even with special precautions, the mini-
mum internal capacity of the box will be
somewhere from 3 to 10 mmf per section, pri-
marily due to the capacity of the rotary
switches. If a low-capacity capacitance bridge
is available, the internal capacity of each
section can be checked, and allowances made
in selecting capacitors for the low values. In
the unit shown, undersize or odd values had
to be used for the 10, 15 and 22 mmf capaci-
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Back-of-panel view of the capacitor substitution box.

4 1
PANEL LAYOUT
TABLE A—SECURING VALUES

Value Series Conn. Parallel Conn. Value  Series Conn. Parallel Conn,
MMF MFD

5 10 & 10 .001 Included in Unit

10 Included in Unit .0011 .0022 & .0022

12 15 & 100 .0015 500 & .001
15 Included in Unit .0018 .0022 & .01

20 10 & 10 .002  .0022 & .025

22 Included in Unit .0022 Included in Unit

25 50 & 50 10 & 15 .0025 .005 & .005

30 15 & 15 .0027 .0022 & 500
33 50 & 100 .0033 .005 & .01

37 15 & 22 .005 Included in Unit

40 50 & 250 .0051 005 & 100
47 50 & .001 .0055 .005 & 500
50 Included in Unit .006 005 & .001
60 50 & 10 L0082 .01 & .05

65 50 & 15 .01 Included in Unit

70 100 & 250 .015 .005 & .01
83 100 & 500 .02 .01 & .01
91 100 & .001 .025 Included in Unit
100 Included in Unit .035 .01 & .025
110 100 & 10 .05 Included in Unit
125 250 & 250 .068 .1 & .27
150 50 & 100 1 Included in Unit
160 250 & 500 .15 05 & .1
200 250 & .001 .2 d & .1
220 250 & .0022 .25 5 & .5
240 250 & .005 . .27 Included in Unit
250 Included in Unit .33 .5 & 1.0
272 250 & 22 .5 Included in Unit
300 250 & 50 .68 10&20
330 500 & .001 1.0 Included in Unit
350 250 & 100 1.5 .5 & 1.0
400 500 & .0022 2.0 Included in Unit
470 500 & .01 2.5 5 & 2.0
500 Included in Unit 3.0 1.0 & 2.0
510 500 & 10 4.0 2.0 & 2.0
522 500 & 22
550 500 & 50
600 500 & 100
680 .001 & .0022
750 500 & 250

820 .001 & .005

-,

SERIES
]

SEPARATE

'
PARALLEL

SERIES
POSITIVE

COMMON O

S4
SEPARATE

SERIES
NEGATIVE
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MATERIALS LIST—CAPACITOR SUBSTITUTION BOX

DESIG. Description

Ci1, Cz 10 mmf ceramic or disc

c3,C4 15 mmf ceramic or disc

cs, C6 22 mmf ceramic or disc

c7,C8 50 mmf ceramic or disc

c9, C10 100 mmf mica

cl11, €12 250 mmf mica

€13, C14 500 mmi mica

C15, C16 .001 mfd mica NOTE: This list specifies
C17, C18 .0022 mfd mica capacitors actually used.
C19, c20 .005 mfd mica Similar values in paper
c21,c22 .01 mfd mica capacitors will also work.
€23, €24 .025 mfd metallized All ratings should be
€25, 26 .05 mfd “mathiub” 400 v. or higher.
c27.C28 .1 mfd “bathiub'"

€29, C30 .27 mfd metallized

c31, C32 .5 mfd *'bathtub’”

€33, C34 1.0 mfd “bathiub’

€35, C36 2.0 mfd ‘'mthtub’

37, C38 10 mfd 50 v. electrolytic

€39, C40 50 mfd 150 v. electrodylic

c4l, C42 10 mfd 450 v. electrolytic

€43, C44 1000 mfd 15 v. electrolylic

sl DPDT anti-capacity Jever switch (Federal 1425) or
DPDT center-off togple switch (see text)

s2,83 23.position (Centralab 1443) or 17-position {Mallory
32117J) single pole rotary swilch (see text)
sS4 SPST topple switch

3l/, x 6 x 1D in. Minibox (Bud CU-2110). 2 knobs, 4
binding posts, porcelain insulators for binding posts
(see text), rubber feet, miscellaneous hardware as
required.

tors to offset the internal capacity of the sec-
tion. If this cannot be done, it is best to elim-
inate the values of “Open,” 10, 15, 22, 50 and
100 mmf, and use the 17 position switches al-

ternately specified in the Materials List.

In the box shown, a number of “bathtub”
capacitors were used because they were avail-
able in surplus stocks. Paper capacitors will
work satisfactorily, and are easier to mount.
In wiring, a heavy negative bus wire should
circle the area for each switch section, to
permit short leads and to support the capaci-
tors. This negative bus cannot touch the
chassis, since all wiring must be isolated from
the chassis to allow switching the negative
leads as required. Any metal can capacitor
(where the can is negative) must be insulated
from the chassis also.

Figure 3 shows the drilling diagram for the
front panel, using the anti-capacity lever
switch for S1. If low values are not used, an
ordinary DPDT center-off switch may be
used, and a '¥%2-in. hole drilled on the left side
of the panel to match the one on the right
side. Also, mounting holes for the bathtub
capacitors used in this unit are not shown,
since the capacitors actually used may vary
in individual cases.

To save bench space, the unit is designed
vertically, and has four rubber feet on the
bottom. A small-scale copy of Table A is
pasted on the back to give the intermediate
values usually required.

Low-Loss Uniform-Impedance
Antenna Switchboard

tors, AM-FM receivers
and transmitters may be
plugged in or out of
various dipole antennas

for highest efficiency.
s508 oneren AN M 20.weren Mount sockets on a
-I L] -
FMOLPOLE>] | ANTENNA oad mfw';“s%ﬁ:, hardwood baseboard
soovicr | ] N Base-cocyer o and label sockets as
N g11.. NDON o5 shown. Place the
e 2] Le 0 ° switchboard for shortest
[L-] 20 CITRA @
I MALE BLUG leads to apparatus. Use
TRANSMISSION o 08 M 300-ohm ribbon twin-
LG G SET lead for all connections
WSS Lo
o L " - N Low-Loss Uniform-Im-
FEMALE SOCKET

s 00 "ﬁﬁgﬁi NALE P pedance Antenna Con-

AL WAYE DRE- ALL-WAE SECEVER \._,_@:;E; nectors for TV Sets

TWIN® o
O LEAD When connecting out-
EXTENSION

X radio hobbyists, hams and experimenters

can solve the problem of antenna switch-
ing and booster in-and-out switching by the use
of Mosley polystyrene 300-ohm twin-lead male
plugs, and female base-sockets (Fig. 1). This
switchboard does away with the common hay-
wire switching arrangements using knife-
switches or toggle switches, which often result
in UHF losses and impedance changes due to
poor insulation and capacitances in the switches.
By this method, many different combinations are
possible whereby boosters, ham-band preselec-

door antennas to TV
sets, insert a pair of Mosley 300-ohm transmis-
sion line connectors in the twin-lead between
window and set. Mount a 311 socket on window
frame or floor baseboard, and connect a 301 plug
to lead going to receiver (Fig. 2). Thus, the set
may be quickly disconnected when the housewife
wants to move the receiver for cleaning, or a
twin-lead extension may be added easily when
you want to move the receiver to another place
in the room. In the latter case, connect a female
socket to one end of extension, and a male plug to
other (Fig. 3} —A. T.
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Telephone
Sentry

Transistorized telephone sentry lights with each ring of the bell and
ignores other line disturbances if pick-up coil is properly located.

Now you can “see” the rings, if you can’t hear them.
And baby doesn’t need to be awakened by the bell

By HAROLD P. STRAND

F faulty hearing or noisy quarters cause you
to miss incoming phone calls, a telephone
sentry installed wherever yout're most like-

ly to see it will eliminate much of the diffi-
culty.

The compact unit in Fig. 1 flashes brightly
for the duration of each ring of your phone
and is always ready to signal you since there
is no battery to run down. When the bell
rings, an inductive pick-up unit placed under
the phone base receives a low energy current
and passes it along to a special transistorized
amplifier. This activates a relay to operate a
TVe-watt, 125-volt lamp which produces a
strong light signal when installed in an auto-
mobile backup light.

SOLDER ALL JOINTS

z-‘-—--: //’. l-
= =7 4 =
- it 2
+ £ e
IN3AA el | 4
AN &

™ TERMINAL BASEBOARD
TIéXI%XBII PERF, BAKELITE

3# 26 INSULATED WIRE UNDERNEATH
(DOTTED LINES)

FLEA CLIPS
PrResseD IN HOLES [ voitace TripLER- RECTIFIER POWER

SUPPLY

For increased versatility, the unit has a
side outlet. You may expect a call while
working in your yard or relaxing on your
terrace some distance from the phone. An ex-

MATERIALS LIST—TELEPHONE SENTRY

No. Reqg'd Size and Description

4x5x 6" gray hammertone aluminum cabinet
(Bud AU-1029-HG)

flush power outlet receptacle with mounting plate
{Amphenol 61-F1)

3.amp, SPST toggle switch

miniature plug and jack set (MS$370)

flat rubber or plastic.cavered line cord with attached plug

angle bracket-type pilot lamp assemblvy for miniature screw
base lamp, with V%" red jewel (Dwlco series 510.121)

6-8-volt miniature base pilot lamp (46)

120-volt primary and 6.3 volts at 1 amp secondary filament
transformer (Thordarson 21F08)

8,000-ohm sensitive relay (Sigma 4-F)

diodes (CBS 1N34-A or equivalent)

transistors (RCA 2N-109)

transistor sockets (MS-275)

2-terminal barrier strips (Cinch-Jones 2.140)

8.terminal chassis strip (Cinch-Jones 56-C)

3-terminal chassis strip (Cinch-Jones 53-E)

2-terminal chassis strip (Cinch-Jones 51-A, 52)

pc 1/|¢" perforated Bakelite board cut to 134 x 3" (MS-304)
flea clips for above board (1 pkg. MS$-263)

NENEERENRNRNE R e R =

[

Nao. Reqg'd Size and Description

100.000-phm 5.watt resistor (Ohmite)

10,000-0hm 1/ -watt resistor (Ohmite)

10 mfd 25-volt miniature electrolytic capacitors (CF-142)

6 mfd 25-volt miniature electrolytic capacitor (CF-141)

.1 mfd 200-volt midget capacitor (Sprague 68-F17 or
Corneli-Dubilier MP2P1)

telephone pick-up coil (MS-16)

All parts above are available from Lafayette Electronics,

165-08 Liberty Ave., Jamaica 33, N. Y.

1 auto backup light (auto supply store—see photos for type

wanted)
1 sign-type receptacle for lamp (H&H #9154,
19885 or similar-electrical supply store)

H W

Leviton

1pc 050 x S¥4 x 674" sheet aluminum 14 or I/ hard for
chassis (Try for scrap piece at sheet metal or metalwork-
ing shop)

Misc. 7/2-watt 125.volt lamp, 12" wood stock for base, 1/,” felt

for pick-up base and recess, small piece 14" Bakelite,
¥ ¢" dia. metal tubing for 235" collars, 8 plastic-covered
#26 stranded hookup wire (small size for transistor
circuit wiring), grommets for six !/4” holes and two 34"
holes, 41/4"-dia. rubber mounting feet, miscellaneous
screws and nuts
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TRANSISTORS

Compact terminal board is mounted 3-in.

TO LAMP ON
CABINET TOP

above chassis. It changes

a— to d-c and trigles the transformer voliage to do the work of a
battery constantly and without need for frequent replacement.

tension cord plugged into the out-
let will flash your calls through a
window or from some other desir-
able point so you can see them.

Cost of all parts will range from
$24 to $30, depending on sources
of supply (see Materials List),
and what you have on hand.

Build a Voltage Tripler Circuit
to eliminate the need for a 22%-
volt battery and allow unit to re-
main turned on all day. Cut a 134
x 3-in. terminal baseboard from
thin, perforated Bakelite board
and drill two mounting holes as in
Fig. 2. Then insert 6 evenly-spaced
flea clips on each side and solder
the diodes and capacitors to clips
as in Figs. 2 and 4

Unless you are very quick at
this, it is advisable to hold leads
with thin-nosed pliers while sol-

dering to absorb heat which might

otherwise damage the diodes.
Note that plus terminals are so
marked on the capacitors and in-
dicated by a line on the diodes.

A 10,000-ohm resistor across the
output terminals will stabilize the
circuit, which has an actual load
from the two transistors of only
about 4 milliamperes maximum.

On the back of the board, wire
soldered connections to flea clips
(dotted lines in Fig. 2), using #26
insulated wire.

Form the chassis from sheet alu-
minum as in Fig. 3A and drill
holes. Make rectangular openings
for transistors by drilling holes
within marked-off areas and filing
to size.

Mount chassis components with
4-40 screws (Fig. 4). Use metal
tubing for spacers as in Fig. 3B to
keep terminal board wiring clear
and a small Bakelite block (Fig.
3C) to insulate the relay. Bend
transistor socket terminals apart
slightly to give more room for con-
nections and be sure to position
the diode and 6 mfd 25-volt capac-
itor underneath chassis for cor-
rect polarity.

Solder all chassis wiring connec-
tions (Fig. 5) and check against
the schematic drawing (Fig. 6).
One mistake could ruin the tran-
sistors when power is applied.
Note that mounting feet of the
long terminal strip ground two
terminals to the chassis. Run a
short wire jumper (Fig. 5) from
one end of the 100,000-chm resis-
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NO INDICATING
CONNECTION LAMP
r'—'-2 W5V

S L

tor to negative terminal on the
strip, making the junction on a
vacant terminal.

Use #26 hookup wire, leaving

TRl . » long leads for connections to

RO points on cabinet or top of the

chassis as in Fig. 4, Twist pairs of

nzaa QNP 83V Ie.eads together. f01j easy jdentiﬁca—

tag o (LAMP g3y tion. If each wire in a pair must be

(_"_t | AMP identified, such as the leads to the

N 10 ]_+ + ‘ input jacl;), mark one with a nar-
L INS44 row tape band (Fig. 4).

= T—‘ '/' || Cabinet Assembly. Drill all box

>_)l+ ) holes as in Fig. 7, modifying top

SCHEMATIC 20v0C. —j4—e—j} > center to mount a sign-type recep-

gyppy | MN39A g o e pz_ tacle with body inside and prac-

25V, FA0 tically flush on top, as in Fig. 8.
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LOCATE TO

MATCH BOTTOM
QF CHASSIS

Cabinet with side panels removed, showing end-
mounted transformer with barrier terminal strip each
side and miniature jack just below. Top receptacle
for lamp is wired in parallel with outlet on right side.

Install pilot lamp assembly in
other top hole.

On one side, fasten the transformer so that
each clamping screw also holds a barrier-type
terminal strip as in Figs. 8 and 9. The minia-
ture jack goes in directly below the trans-
former. On the opposite side, install toggle
switch in the %-in.-dia. hole and a rubber
grommet in the small opening.

Connect the transformer primary leads
(black) to barrier strip adjoining. Attach the
6.3-volt leads to opposite strip (Fig. 9) and
run #26 hookup wires from the same posts
to pilot lamp assembly. Cut off and tape up
the unused transformer center tap.

Run the line cord through grommets in cab-
inet and chassis and knot cord to forestall an
accidental tug which might break the con-
nection. Attach cord to 53-E terminal strip
under chassis as in Fig. 5.

Locate and attach the chassis in cabinet
(Fig. 10), using #4 self-tapping screws. Con-
nect A, B, C, D, E, and F leads from chassis
(Fig. 5) to cabinet mountings according to
similar designations in Fig. 9.

Enlarge the hole in base of an automobile
backup light to clear lamp socket as in Fig.
11. Insert 7l.-watt lamp, locate glass dome
and fasten with screws furnished. If short, use
longer #8-32 screws and enlarge chrome top
holes a bit for firm assembly.

Install a 6-8-volt pilot lamp and insert tran-
sistors. Fasten %.-in.-dia. rubber feet under-
neath cabinet as in Figs. 7 and 8. Attach side
panels.

Caution: Before attempting operation, give
the wiring a thorough check against the
schematic (Fig. 6).

Do not exceed the 7l,-watt size. Most larger
bulbs will not fit within the dome but, more
important, the sensitive relay contacts have
limited capacity. Contacts may burn and stick
if overloaded. However, a second 7l-watt
bulb can be used satisfactorily in an extension
plugged into the side outlet.

Permanent BaseforPhonePick-Up.Thetele-
phone sentry will signal your incoming calls
when the pick-up coil is placed almost any-
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—_ ¥ . GLASS DOME (AUTO BACK UP LIGHT)
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&l - Fl > = SIGN- CLEAR SCREWS
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T'PE;MM BO %%’;?PTERM' STRIP 115 vl TE(?:,T.'ADTRIP base to blend with unit ' or
cT:(c))rqsr\%-:Fc%:E§ TTE%M STRIP (53-E) phone, after first masking
ION WITH STRIP (53-E) PICTORIAL - CABINET COMPONENT COWNECTIONS bottom of recess to keep
LINE CORD (53°E) SEE FIG.5 FOR TERMINALS OF KEYED LEADS paint out. We used a ham-
i R . U mertone variety of gray enamel from a spray

can. When dry, remove masking tape and
glue felt to hottom of base and in recess.
Attach the miniature plug to pick-up coil
leads as in Fig. 14. Ream a hole through head
of the removable plastic cap large enough to
accommodate cord, using a small rat-tail file
or, with extreme care, a twist drill. Thread
cord through hole. Bare wire ends but s

4.
6 1t
FRONT OF PHONE | i CHISEL OUT

LETTER FRONT ’ g DEEP RECESS
ON THIS EDGE OF | , = Ao IR
L =i oY T THNFELT N
st || | BOT TOM
" ) . - 1 5;" SRS S S S —
e [ . 16 I ] i6
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Looking toward outlet end with chassis in place and 3
all leads attached to components. Transistors are in s iy 6 SLOT FOR CORD
front of terminal board at left. e, 15 ‘:l‘i" =
L4
where along the telephone line or instrument E e 1

case. But unless the coil is located at one par- N
ticular point, the voice as well as dial calls mp' K-UP BASE TO FIT NEW STYLE PHONES O\ BOTTOM
made from your phone will also cause the
light to flash.

To eliminate this problem, you can make
an attractive, permanent pick-up base of Y2-in.
hardwood plywood as in Fig. 1. If your phone
is the new type shown, cut plywood to size,
round corners and dress smooth as in Fig. 12.
Cut recess with a sharp chisel to fit coil as in
Fig. 13 and place pick-up under the bell mag-
nets for least interference.

If your phone is an older type with a
shorter rectangular base, shorten length to
75% in. and start recess cut exactly 4 in. back
from front. Also shape corners to a Y-in.
radius. If your phone is a wall type, tape pick-
up to right side of the case, near the bottom. m '

Wood base cut to size of phone
base holds pick-up coil in best
position to be energized only
by the magnetic field around
bell magnets,
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in,, then solder insulated center
wire to short terminal connected
to end of plug. Solder metallic
braid to the longer terminal, which
is grounded. Snip off any stray
ends to prevent touching the
wrong terminal and screw cap in
place over connections.

Tuning Up the Completed Sen-
try. When unit is turned on and
line cord plugged in, the pilot lamp
should light and remain on. Re-
move pick-up coil from base and
hold it near transformer as in
Fig. 15. If unit is working correctly, the field
surrounding the transformer will energize the
coil and light the lamp. Move coil away and
the light should go out.

For more positive action, some adjustment
of the relay may be desirable, but pull the
line cord out before making any changes. You
can receive a severe shock working around
115-volt current, especially on a grounded
floor such as in a basement. Adjust side con-
tact terminal screws to allow sufficient motion
for relay armature. Allow about ! in. be-
tween armature and fixed contacts when mov-
ing the armature with your fingers.

If you want the relay to pull in with less
current, reduce tension by turning adjust-
ment on top of the relay in a counterclock-
wise direction. Retain just enough tension so
that the armature will pull away positively
when coil is drawn away from transformer.
After a little experimentation, the relay
should operate perfectly.

If the unit does not operate, you may have
a defective component. A leaking capacitor
across the relay would short out the relay coil
and make it inoperative.

A high resistance multimeter such as a
Simpson Model 260 is a handy trouble shoot-
er. Using its 50-volt d-c range, a test across
output terminals on power supply board
should read a little over 20 volts. The a-c
reading at input should be about 6.5 volts. If
you don’t get such readings, one or more
diodes and capacitors are either misplaced,
wrongly wired or defective.

Move the relay armature with cord plugged
in, using a thin piece of dry wood. If lamp
turns on and off, the 115-volt circuit checks
OK.

Once the light appears to flash normally,
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To test sentry, magnetic field around transformer will operate light

vpon approach of pick-up coil.

-
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BACK OF
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JACK
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ADAPT ION
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SOLENGID

L o S mtien ¥ piek-UP COIL
you are ready for the final test. Place the
pick-up baseboard in position, telephone a
friend and ask him to call you back. Then
stand aside and see your first call come in.
If light does not operate properly, experiment
by moving pick-up coil baseboard a bit.

Signals Door Chimes Too. The sentry works
equally well on door chimes whereas signal-
ing attempts through direct wiring from
chimes to a nearby lamp socket are largely
unsuccessful because of the low current out-
put of transformer. The lamp either robs the
chimes of current or vice versa, depending on
size of the lamp used.

The sentry light, however, flashes brightly
when the inductance pick-up unit is fitted
into the hollow base of the chime fixture as in

Fig. 16 immediately behind and slightly below
the solenoid.
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Electrical Right-Wrong Game

A homemade computer with planned decisions that is simple to make and fun to use
By FORREST H. FRANTZ, Sr.

s

e

A project that youngsters will want to undertake—

and simple enough so that they can—the Electricol

Right-Wrong Game is both entertaining and educa-
tional.

sembled, complete with a number of

question-answer sheets in a single evening.
The only tools required are a pair of diagonal
pliers, a soldering iron and a screwdriver.
But before more is said about the construc-
tion of this interesting game, a few illustra-
tions will help to bring out the principle of
operation and the idea behind it.

Figure 2 is the circuit for a battery and
flashlight bulb short circuit tester. If the
banana plugs are touched together, the bulb
lights. In effect you turn on a switch when
you allow the plugs to touch. If you allow
both plugs to touch a copper wire (or any
other good conductor of electricity), the bulb
will also light. The conductor becomes a part
of a switch which controls the light bulb.

Now, visualize a board with six jacks con-
nected as shown in Fig. 3. Suppose sach jack
is labelled on the left with a problem and
each jack on the right with the corresponding
answer. If you insert one plug of the short
tester of Fig. 2 in the 2-plus-1 jack and the
otner plug in the 3 jack, the bulb will light.
But, if you insert the second plug in the 7
or the 12 jack, the bulb will not light Similar
obscrvations apply to the two pairs of jacks,

Going a step further, and changing the wir-

THIS game can be constructed and as-

ing sequence of the (3 o]

jacks to that shown BULB Y =

in Fig. 4, you have BATTERY » =
i hree- - _ BANANA

a simple three-ques ﬂ B ,i

tion Right-Wrong
Game.
But we want to

CIRCUIT FOR SHORT TESTER

. . 2Vl |o——0 | 3
make it possible to .. (o ol 7
vary the questions. 6+te | 0——o0 |2

This is done by pre- B A SIMPLE RIGHT- WRONG
paringremovable CIRCUIT

sheets with a varied |24><+; 8- - ._ﬁ::glel
menu of problems L5 35T —— 536

and questions. To
change the ques- ﬂ

tions, you simply

change the problem

sheet. Still, the game would become dull—
even for a child—with only three problems,
because he would soon memorize the board
arrangement. This means that there should
be at least 12 questions instead of the original
three. This would require 24 jacks, and con-
struction of the game could become expensive
as well as time consuming. Herve's where per-
forated Masonite board comes in. It has holes
spaced 1 in. apart that are just the right size
for 1adio banana plugs.

Te prepare the board, rule it off with nine
holes to cach square. Then choose a wiring
sequence that uses the upper left hand hole
in each square for the connection. Use #28
dcc magnet wire for the wiring, pushing the
insulation back so that about 1%%-in. of wire
is bared at each end. Double the wire back
over itself and insert through the appropriate
holes. Bend the wire over in back to hold it

DFVELOPMENT OF
THE RIGHT-WRONG
GAME

o T . i
i rih &y, ¢ %4

%
aoa&aronn%a
Short checker {indicator of right answers} mounts on
the back of the board with bulb visible from front.
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SAMPLE Q-A SHEET

in place. It is important to have bare copper
wire against the side of the hole so that the
banana plug will make contact with it.
Next, bolt another perforated Masonite to
the first to form a double thickness. This
holds the wiring in place and conceals the
wiring sequences. Be sure that holes are
clear of cross wiring before you tighten the
bolts. Now the switch circuit is in order, and
the mounting of the short checker of Fig. 2
will complete the electrical work for the
game. Figure 5 shows the short checker

MATERIALS LIST—RIGHT-WRONG GAME

No. Req'd Description

2 nernfnoll:aéid Masanite sheets 7274, x 11274,” (Lafayette
-81)

2 insulated banana plugs (Lafayette MS$-209)

1 battery holder (Lafayette MS-137)

1 type 112 flashlight bulb

(Use flexible hook-up wire for short tester leads)

mounted on the back of the board with its
bulb extending far enough above to be visible
from the front. The bulb’s brass threading is
soldered to the terminal of the battery holder,
a wire lead is soldered to the center contact
of the bulb. Note that the leads pass through
perforations to emerge at the top of the
board. The knots in the wire leads prevent
strain on the soldered connections.

Make problem sheets by fastening a sheet
of paper to the front of the board with cello-
phane tape. Use a pencil to punch the paper
from the rear of the board where the active
holes are apparent from the wire ends (see
Fig. 5). After the holes are punched, rule off
the sheet. Then enter the questions and cor-
rectly placed answers on the sheet (see Fig.
6). If you want to make a 30-question game,
use two sets of perforated boards.

AH o

| always go to sleep with music.”
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Low Voltage

Power Supply

This low voltage power supply is useful
for testing transistor circvits, small motors
and relays

By FORREST H. FRANTZ, SR.

HE experimenter’s instrument inventory
Tis incomplete without a variable low volt-

age power supply. This unit will supply
0 to 8 v. dc or 6 v. ac. The cost of parts is less
than $10, and the unit may be constructed in
a few hours. The saving in battery costs and
the versatility afforded by a variable control
readily compensate for the cost and effort in-
volved in the construction.

Converting ac line voltage to dc voltage
involves two basic tasks: rectification and
filtering. These are done after the trans-
former has set the voltage level.

In Fig. 2, A is ac from the transformer
(represented by the sinusoidal wave), B is
the polarized, but pulsating dc after rectifica-
tion and C is the rion-pulsating dc after filter-
ing.

The filter in Fig. 2 consists of an inductance
and a capacitance. The inductance is series
connected in one of the power supply legs
and introduces inertia into the circuit to
smooth the voltage just as a flywheel smoothes
energy impulses from an engine to a rotating
shaft. The capacitor (C1) action is similar to
that of a spring in that it alternately stores
and releases energy. The capacitor charges
when voltage is increasing and discharges
when voltage is decreasing or zero. Although
the filtered voltage may not appear a straight
line scope trace after filtering, it will be
smoothed considerably (C in Fig. 2). The

3 U600 — 9

The low voltage power supply being used to deter-
mine operating veltage of a relay,.

output voltage would be a straight line if
filtering action were perfect.

It was previously noted that the trans-
former sets a basic level. If the output level
of the power supply is to be varied, the vari-
able voltage divider scheme shown in Fig. 2
can do the job. The capacitor C2 provides
additional filtering,

These features are apparent in the experi-
menter’s inexpensive power supply, although
some novel features have been incorporated
in the circuit (Fig. 3). A 6.3 v. filament trans-
former (TRANS) sets the basic voltage level.
A Sylvania 2N307 power transistor (T1) is
employed as a rectifier by connecting the base
and collector terminals together. This ar-
rangement provides an eflicient low voltage,
high current rectifier. The heavy, expensive
choke of Fig. 2 is eliminated, and a large but
relatively inexpensive filter capacitor C1 per-
forms the first filter action. R1, R2 and C2
provide additional filter action for the volt-
age applied to the base of T2.

T2 is connected in an emitter follower cir-
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Top view of the low voltage power supply.

cuit. The voltage on the emitter follows and
is almost cqual to the voltage on the base.
But the current required by the base of T2 is
a small fraction of the current delivered to a
load by the emitter. Thus R1 and R2 may be
inexpensive low power resistances; varying
the setting of R2 varies the power supply
voltage.

A terminal connected to the transformer
makes the ac voltage of the transformer (not
variable) available from the power supply.

Under-chassis view shows parts layout and wiring.

The chassis can be bent up from a 6% x
7-in. sheet of aluminum or a chassis can be
bought. Chassis dimensions and drilling lay-
out are shown in Fig. 4. If you don’t have
drills for the larger holes, use a taper reamer
or a round file to enlarge smaller holes.

Mount the transformer, switch, transistor
T1, tie down strip, dial plate and control R2.
Saw the shaft of R2 to Y-in.

Mount the binding posts, A, B and C on
the chassis. Insulate A and C from the chas-
sis with fiber washers; terminal B is mounted
directly to and makes electrical connection
with the chassis. Enlarge the holes for A and
C slightly if necessary to prevent the binding
posts from shorting to the chassis. Transistor
T2 must be insulated from the chassis. This
is accomplished by supporting it on the base
and emitter leads which should be connected
to the center of R2 and terminal A respec-
tively. A machine screw and nut should be
fastened in one of the transistor shell holes.
The shell connects to the collector.

Wire the circuit according to Figs. 3, 5 ahd
6. Avoid heat damage to transistors when
soldering. Connect the power supply and
try it out. The dc voltage between terminals
A and C should vary between 0 to 8 v. as R2
is varied, and the voltage between terminals
B and C should be about 6 v. ac.

To use the power supply, simply connect
the load to the appropriate terminals, and
adjust R2 for the desired voltage. The dial-
knob relationship for R2 can be chosen so
that the pointer knobs give a rough idea of
the voltage furnished to the load. There is
some variation in the voltage for a given
knob setting as the load is increased. For
most accurate results, a voltmeter should be
connected across the output terminals of the
power supply.

The 6 v. ac output may be used for small ac
operated devices or to supply heater voltage
for electronic equipment using vacuum tubes.
Devices requi