Y ¥ “ e —\'“ e

“KET CALCULATORS—HOW Dﬁ% [CRE

I 0232

NOVEMBER-DECEMBER ¥

ementar ry

THEORY

Understanding
Transformers

firemen’s pinochle game. ¥ AN
it cost him little, but 3
you saved your car, cabin _ \
cruiser, travel trailer. ., f g ( ":

- You broke Jp Freddy the "l“;n [ )

This is the
Solid-State Nose

of our Gas Alarm
See page 31

"'al StopWatch

Low cost kit ‘‘throws together’’ in 2 hours

CB’s Modern Circuits

Clever design helps KO rising costs

| VT’s for Antiques

The care and feeding of old vacuum tubes
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Join “THE TROUBLESHOOTERS”

They get paid top salaries
for keeping today'’s
electronic world running

Suddenly the whole world is
" going electronic! And behind the
! g microwave towers, push-button

‘ phones, computers, mobile radio,
television equipment, guided
missiles, etc., stand

THE TROUBLESHOOTERS

— the men needed to inspect,
install, and service these
modern miracles. They enjoy
their work, and get well paid
for it. Here’s how you can

join their privileged ranks —
without having to quit your job
or go to college in order ’

to get the necessary training.
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Just think how much in demand you would be if you
could prevent a TV station from going off the air by
repairing a transmitter .. . keep a whole assembly line
moving by fixing automated production controls . . . pre-
vent a bank, an airline, or your government from making
serious mistakes by servicing a computer.

Today, whole industries depend on Electronics. When
breakdowns or emergencies occur, someone has got to
move in, take over, and keep things running. That calls
for one of a new breed of technicians — The Trouble-
shooters.

Because they prevent expensive mistakes or delays,
they get top pay — and a title to match. At Xerox and
Philco, they're called Technical Representatives. At IBM
they're Customer Engineers. In radio or TV, they're the
Broadcast Engineers.

What do you need to-break into the ranks of The
Troubleshooters ? You might think you need a college
degree, but you don’t. What you need is know-how—the
kind a good TV service technician has—only lots more.

Learn at Home. .. In Your Spare Time

As one of The Troubleshooters, you'll have to be ready
to tackle a wide variety of electronic problems. You may
not be able to dismantle what you’re working on — you
must be able to take it apart “'in your head.” You'll have
to know enough Electronics to understand the engineer-
ing specs, read the wiring diagrams, and calculate how
the circuits shouid test at any given point.

Learning all this can be much simpler than you think.
In fact, you can master it without setting foot in a class-
room . . ..and without giving up your job!

For over 37 years, the Cleveland Institute of Electronics
has specialized in teaching Electronics at home. We've
developed special techniques that make learning easy,
even if you've had trouble studying before. Our AUTO-
PROGRAMMED® Lessons build your knowledge as
easily and solidly as you‘d build a brick wall — one brick
at a time. And our instruction is personal. Your teacher
not only grades your work, he analyzes it to make sure
you are thinking correctly. And he returns it the same
day it is received, while everything is fresh in your mind.

The Science of the Seventies

To keep up with the latest developments, our courses are
constantly being revised. CIE students receive lessons
in Field Effect Transistors, Digital Switching Units,
Microwave Systems, Lasers, Binary Coding and Com-
puter Arithmetic.

In addition, CIE offers an exciting Electronics Tech-
nology with Laboratory course that includes 161 space-

Learn By Doing...

Electronics Technology
with Laboratory Course
teaches you the funda-
3 mentals.Using space-age
components and testing
techniques youwillapply
the principles you learn
... actually analyze and
troubleshoot modern
electronics equipment.

age components to let you perform 242 fascinating
electronics experiments. You learn the “how" as well as
the “why* of Electronics . . . the Science of the Seventies.
Many leading companies use CIE courses to train their
own employees who are working on the latest electronic
equipment.

Get an FCC License — or Your Money Back!

Two-way mobile work and many other types of trouble-
shooting call for a Government FCC License, and our
training is designed to get it for you. But even if your
work doesn't require a license, it's a good idea to getone.
Your FCC License will be accepted anywhere as proof
of good electronics training.

A good way to prepare for your FCC exam is to take
a licensing course from CIE. Our training is so effective
that, in a recent survey of 787 CIE graduates, better than
9 out of 10 CIE grads passed the Government FCC
License examination. That's why we can offer this
famous Money-Back Warranty: when you complete any
CIE licensing course, you'll be able to pass your FCC
exam or be entitied to a full refund of all tuition paid. This
warranty is valid during the completion time allowed
for your course. You get your FCC License — or your
money back.

Mail Card for 2 Free Books

Want to know more ? Then filt out and mail reply card
or coupon today. We'll send you our two FREE books on
opportunities in Electronics. For your convenience, we
will try to have a representative call. Act now, and get a
high-paying job that much sooner.

APPROVED UNDER G.I. BILL

All CIE career courses are approved for educational
benefits under the G.I. Bill. if you are a3 veteran or in

service now, check box for G.I. Bill information.

%
CI Cleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohic 44114

Accredited Member National Home Study Council

Fm———— e o ey
|  cleveland Institute of Electronics, Inc.
II 1776 East 17th Street, Cleveland, Ohio 44114
1
Please send me your two FREE books:

!
} 1. Your school calalog, ""Succeed in Electronics.”
{2 Your book on “How To Get A Commercial FCC License.”
I 1am especially interested in: I
l O Electronics O Broadcast [ First Class

Technalogy Engineering FCC License
| ;
[ O Etectronic O industrial [ Electronics
) Communications Electronics Engineering
1 [ Eiectronics Technoiogy with Laboratory
= Name
l {PLEASE PRINT)
| Address
{ City State Zip
| Veterans and Servicemen:
| [3 Check here for G.I. Bill information. EL-50
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glementary

Electronics

Including Electronics Digest®
Dedicated to America’s Electronics Hobbyists

INFLATION-FIGHTING INFO

41 40 Pick and Choose a Pocket Calculator with Our Buyer's Point
Chart—just in time for Christmas

45 Extra Life from Dry Cells—periodic charging stretches
battery bucks

EXCLUSIVE MAJOR PROJECTS

¥ 31  Mobile Gas Alarm—solid-state gas detector in a low-drain
DC circuit

51  Sound Force—with a downward-facing woofer hidden in an
occasional table

77 Electronic Intruder Detector—Ilow-cost proximity switch
spotlights bad guys

LEARNING WITHOUT PAIN

41 Op-Amp and Diode Circuits—verify statements with simple IC
circuits you build

¥ 59 The Vacuum Tubes of Early Radio—loaded with info for

nostalgia collectors

W 68 Modern Circuits Inside CB—saving crystals in 23-channel sets

85 Basic Course on Understanding Transformer Action

ELECTRONIC SCIENCE SHORTS

35 The Electric Bike Is Coming

42 Cool Head for Hot Races

62 What You See Ain't Where You Go

66 Tick Tock Taps Are Blown by Quartz Crystals

80 The Electric Truck with the Replaceable Battery

ELECTRONIC EQUIPMENT REVIEWED

43 Kathi's CB Carousel—Kathi looks at a two-in-one Fanon T1000

64 Digital Stopwatch—elapsed time on a big digital display

83 Lafayette’s New AM/FM Tuner—are you ready for the new FM
broadcasting specs?

THREE GOOD GUYS

24 Ask Hank, He Knows!—your to-the-point answerman

26 DX Central Reporting—the world’s faraway places on shortwave
radio—with Don Jensen

67 Antique Radio Corner—keep tabs on radio from bygone days—
hosted by Jim Fred

OUR REGULAR DEPARTMENTS

8 Hey, Look Me Over—new products on dealers’ shelves

17 Reader Service Page—you’ve seen it before, now see g
what it means Y
30 'Tis the Season—our cartoon page for you @
81 Bookmark
82 Newscan
Pid 96 Literature Library
Cover 103 Reader Service Page

Highlights | 106 Classified Ads

AUTHORS IN THIS ISSUE

Cover

photggraph Gabe Comlete, James A. Fred, Joe Gronk, George
oDy ) Haymans, Don Jensen, J. R. Laughlin, C. R. Lewart, S\
HeElg K Icnkitidio Kathi Martin, Steve Money, Charles Rakes, Jack :";
John Myles, NYFD Schmidt, Hank Scott, and the ELEMENTARY ELEC-

TRONICS editorial staff.

4 ELEMENTARY ELECTRONICS
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BUILD 20 RADIO

and Electronics Circuits

 RADIO-T.

o
\.-.H—l\’-.f P BN AT A

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

* SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

% No Knowledge of Radio Necessary
% No Additional Parts or Tools Needed
% EXCELLENT BACKGROUND FOR TV

SCHOOL INQUI
% SIGNAL INJECTOR * s SURIES. INVITED

% CODE OSCILLATOR % Sold In 79 Countries

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

The *'Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
wuse of the most maodern methods of home training. You will tearn radio theory, construc-
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE ERY DETAIL.

You will learn how to bulld radios, using regular schematics; how to wire and solden
In a professional manner; how to service radlos. You will work with the standard type of
Punched metal chassis as weil as_the tatest development ol Prmted Circuit chassis.

You will learn the basic principles of radio. You wili nstruct, study and work with
RF and AF ampllliers and osclllators, detectors, rectitiers, test equipment. You will learn
and practice code, using the Progressive Code_Oscillator. You will learn
lrouble-shootlng. using the Progressive Signal Tracer, Progresslve Signal Injector, Pro.

ressive Dynamic Radlo & Electronics Tester, Sduare Wave Generator and the accompanye
ng mstructlonal material,

You will receive training for the Novice, Techniclan and General Classes of F.C.C. Radio
Amateur Licenses. You will buitd Rec er, Transmitter, Square Wave Generator, Codo
Osciltator, Signal Tracer and Signal Injector circuits, and learn how to operate them. Yau
will receive an excellent background or television, Hi-Fi and Electronics.

Absolutely ne previous knowled of radio or sclence is required. The “‘Edu
the product of many ycars of teacl mg and engineering experience. The ‘‘Edu- Klt"
provide you with a basic education in Electromcs and Radmh worth many

o

' s
will
mes the jow

price you pa The Signal Tracer alon: rth_more than the of the ki
THE KIT FOR EVERYONE

You do not need the siightest background
In radio or science. Whether you are Inter-
ested In Radio & Electronics because you

mterestln hobby, a well paying
th a future, you wili find
worth-whille investment. allows you to teach yourself at your owmn

Many mousands of individuals ot ail rate. No instructor Is necessary.

PROGRESSIVE: TEACHING - METHOD

‘I’he Progressive Radio *‘Edu-Kit’’ is the foremost educational radio kit in the world.
and is unlversally accepted as the standard in the field of electronlcs training. The *‘Edus
Kit’® uses the modern educational principie of ‘‘Learn by DO erefore you construct,
learn schemath;s, study theory, Practice trouble shooting— I In a closely integrated Dro-
gram deslg’led to provide an easily-learned, thorough and interesting background in radio.
You in by examining the various rad'lo parts of the ‘‘Edu-Kit. ou then iearn the
1unctlon. and wiring of these parts. Then you bulld a simple radio. With this first
set you wlill enjoy lIstening to regular broadcast stations, fearn theory, practice testing
and trouble-shooting. Then you buiid a more a vanced rad'o. learn more advanced theory
‘and technigues. Graduaily, in a progressive mann and at own ou will
hnd yourself construcﬂne more advanced multi-tube radm clrcults. and dolnz work like &

“acluded in the HEQu-Kit" course are Recelver, Tr. m-tter, Code O-cnllator.
Tracer, Square Wave Generator and Signal Injector Circu These are not unprof:

ages and backgrounds have successtuliy
used the ‘*Edu-Kit’’ in more than 79 coun-
tries of the worid. The ‘‘Edu-: Klt" has been
so “that

TEdu-Kit'*

Signal

1onal
“‘breadboard’’ experiments, but genuine radio circuits, con-tructed by means of prodenlonal

wiring and loldermg n 41:!“ ch

plu- the new mcthod of rad-o connructlon known
as_*'Printed o Of 1a or D

use current,

You will receive all parts and instructions necessary to builtd twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis, Instruction Manuats, hook-up wire, solder,
.elemum rectifiers, coils, volume controls and switches, etc.

in ition, zou receive Printed c-rcult materjals, including Printed Circult chass
wec-al tube sockets, e and You also recetve a useful set of tool,
professional electrie soldenng iro and a selt-powered Dynamic Radio and Electronics
Tester. ‘I’he “Edu-Kit'’ also inciude ode Instruc ons and the Progressive Code 05c|llator.
in ad to F.C.C. Radio Amateur License tr: ng. You will al-o rece-ve lessons for
servicing w-th the Progressive Signal Tracer and the Progressive jector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio. Tv cluh Free Consulta-
tion Serwce, Certificate of Merit and Discount Privileges. You reccive an parts, tools,
instructions, etc. Everything is yours to keeo.

Progressive ‘‘Edu-Kits'’

P e e e e e e e e e e e e - - —

Inc.,

[T PRINTED CIRCUITRY ]

At no increase in price, the ‘'Edu-Kit"’
now inctudes Printed Circuitry. You build
a Printed Circult Signal iInjestor, a unigue
servicing instrument that ean detect many
Radio and TV troubles. This revolutionary
new technigue of radio construction is now
becomlna popular In commerciali radio and
TV sets,

A Printed Circuit Is a special insulated
thassis on which has been deposited a eon-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to termlnals,

Printed Circuitry is the basis of modern
Automsation Electronles, A knowledge of this

- NAME.

terested in Electronics.

I
subject is a necessity today for anyone ine |

Tratnin

Reg. U.S.
Pat, Offy

Efectronics Technicians Since 1946

|~ FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CATE OF MER

TESTER ::srnucvou MANUAL

.
2
m
2
]
m
=
n
X
bl
z
.
>
9
°
o
<
o
=
c
&

AMATEUR LICENSE TRAINING
» PRINTED CIRCUITRY

1189 Broadway,

| Please rush me free literature describing the Progressive
I Radio-TV Course with Edu-Kits. No Salesman will call.

| ADDRESS.................
I
| CITY & STATE. .. .........
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| SERVICING LESSONS]|

You wiil learn trouble-shooting and
servicing in a progressive manner. You
wili practice repairs on the sets that
you construct, You wiil jearn symptoms
and causes of Crouhle in home, portable
and car radios. You will jearn how to
rofessional Signai Tracer, the
nal dynamic
you

the E
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BA

J. Stataitis, o' 25 Poflar Pl., Waters
53 repaired

s va frien and ma
money. The *‘Edu- n"‘?ald “tor itself, I
0 for a Course,

Vaterio, P. 0. Box 21, Magna,
ucah~ **The Edu-Kits are wonderful, Here
I am sending you the questions and also
the answers for them. 1 have been In
Radlo for me fast seven years, but iike

Radio KIts, and like co
bulld Radlo Testing Equipment. §
minute )| worked with "\e
Tracer works
tine.
teel proud of bccomlnl’ a member of your

Raduo-'l’ Clul
Robert L. shuﬂ. 1534 Monroe Ave
Huntington, W. .+ "Thought I would

few Iines to say that 1

a low

- ave already started re-
palring  radios . og aphs.
'rlends were really surprlse to see mao

get into the swin so quickly. The
Trouble shootlnf Tester that comes wit
the Kit Iy swell, and finds the
!rouhle. if mere is any to be found.’

Dept. S70DJ Mewlett, N.Y, 11557

R 4 | . R

PROGRESSIVE “EDU-KITS” INC.
1189 Broadway, Dept. 570DJ,

Hewlett, N.Y. 11557

5

-
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aNant
MAKES
ANTENNAS
YOU'LL
BRAG ABOUT

. . . like the revolutionary

ASTRO PLANE

the only

omni-directional

antenna that i
|
|

radiates from
the top.

L_$34.95

Write for FREE 16-page color catalog
Aavanti

RESEARCH AND DEVELOPMENT, INC.
33-35 W. Fullerton Ave, Addison, lineis 60101

creators of the
famous
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EXPERIMENTER

International EX Crystal and EX Kits

OX OSCILLATOR

$0 95

OX OSCILLATOR Crystal
controlled transistor type.
Lo Kit 3,000 to 19,939 KHz
Hi Kit 20.000 to 60,000
KHz (Specify) $2.95
MXX-t TRANSISTOR RF
MIXER A single tuned
circuit intended for signal
conversion in the 3 to 170
MHz range. Lo kit 3-20
MHz. Hi kit 20-170 MHz.

$3.50

SAX-1 TRANSISTOR RF
AMP. Amplifier to drive
MXX-1 mixer. Lo kit 3-20
MHz. Hi Kit 20-170 MHz.

$3.50

PAX-1 TRANSISTOR RF

POWER AMP. A Single
tuned output amplifier to
follow the OX oscillator.
3,000 to 30,000 KHz $2.75

EX CRYSTAL

EX CRYSTAL Available
from 3,000 KHz to 60,000
KHz. Supplied only in HC
6/U holder. Calib. is
+.02% when operated in
International OX circuit
or its equivalent. (Specify
frequency) $3.95
BAX-1 BROADBAND AMP.
May be used as a tuned
or untuned amplifier in
RF and audio applications
20 Hz to 150 MHz. $3.75

& a
INTERNATIONAL
id
CRYSTAL MEG. CO, INC.

10 NO. LEE ® OKLA CITv, OKLA. 73102
Write for FREE Catalog
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Including Electronics Digest(

Nov./Dec. 1974

Dedicated

Vol, 14/No. 6

to America’s Electronics Hobbyists

Bditor-in-Chief
JULIAN S. MARTIN, WA2CQL
Techwical Editor
PETER L. DEXNIS, WA3LOQ
Audio Editor
STEPHEN B. GRAY
News Editor
JEFFREY APTER
itizens fBund Editor
KATHI MARTIN, KGK3916
Warkheneh Editor
HANK SCOTT
Art Director
JIM MEDLER
Cover Art Director
IRVING BERNSTEIN
Assistant te the Arf Director
RALPH RUBINO
Art Adzsociate
FRANK ANDRIELLA
Adrertizing Director

DAVID J. MILLER

Production Director

CARL BARTEE
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GERTRUD BORCHARDT
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Newsrstand Cireulation Director
DON GABREE
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ROBERT V. ENLOW
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ELEMENTARY ELECTRONICS Is published bi-
monthly by Davis Publications, Inc. Editorial and
Executive offices: 229 Park Ave. So. New York NY
10003; a!l Subscription orders and mail regard-
ing subscriptions should be sent to P.O. Box
2400, Greenwich CN 06830. One-year subscription
(six Issues)—$3.95; two-year subscription (12 Is-
sues)—$7.95; three-year subscription (18 issues)—
$11.95: and four-year subscription (24 issues)—
$15.95. Add $1.00 per year for postage outside
the U.S.A., its possessions and Canada. For
change of address, please advise 4 to 6 weeks
before moving. Send us your current mailing
label with new address. Advertising offices: New
York, 229 Park Avenue South, 212-673-1300; Chi-
cago, 520 N. Michigan Ave., 312.527-0330; Los
Angeles; J. E. Publishers' Rep. Co., 8732 Sunset
Blvd. 213-659-3810. Second-class postage paid
at New York NY and at additional mailing office.
Copyright 1974 by Davis Publications, Inc.
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LIVEIN THE WORLD OF TOMORROW...TODAY!

A BETTER LIFE
STARTS HERE

FROM THETA!

For greater relaxation, concentra-
tion, listen your Alpha-Theta
brainwaves. Ultra-sensitive electrode
headband slips on/off in seconds—
i eliminates need for messy creams,
ete, Atch'd  to  amplifier, ﬂuers
bruinwaves' signals beep for
—————: Alpha or Theta wave passed. Mo
toring button stmulates Alpha sound: audio & visual (L.E.D,)
feedback. Reliable, easy-to-use unit—comparable to costlier models.
Compleuly safe. éomprehenshe instruction booklet.
5EK (8x3x4 OZ.) . . i $134.50 Ppd.
LOW COST E“STARTER" UNIT

No. 71,809

LIE DETECTOR TYPE METER

Amazing Emotion Meter reveals hid-
den likes, dislikes. Easy to use; sen.
sitive, accurate. Measures changes
in  body resistance caused by
changes in emotional state. Needle
movement indicates emotional re-
sponse (not whether fivorable or
unfavorable). Effcetiveness depends
on questions asked and interpreta.
tion. Unique 10-0z set idea for en-
tertainment & educ.—parties, science

proj.. psychological expmts. Req.
OV trans. batt. (not incl). Instrs.
No. 42,194EK (27pxax1347) . . ... ...........,.. -$19.95 Ppd.

S ey ey e e
THE MOST POWERFUL SOLAR CELLS

Price & technology  break-
throuzh Harness the sun \nlh
these 2~ dia. 500 mA @
silleon cells—5 times more efﬁ
cient per cost than ever hefore!
Need no plastic lens, are very
flat, fit almost any solar appli-
cation. Hook in series for
more voltage; par'\]le] for more
urrent.
No. 42 145EK. .(TA
ADS 788 50 epa.
PIE SHAFEB 1/4 2”7 DIA. 100

NO. 4 .(TAB LEADS).
157167 DIA CIRC (1 16" TNICK). 100 mA
No. 30,538E -(WIRE LEADS).

(8

KKt ),

et

Y W

S M,

e
7

RE“ >

-%7.95 Ppd.
$6.95 pPpd.

o
<

"‘1

How Many

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus 4,500
finds for fun, study or profit . . . for every member of
the family).

e Ny o,
CAN'T SLEEP, RELAX? TRY THIS!

Electronic sound conditioner simulates
4 nds of soothing sounds
of ocean surf and rain.
‘‘White sound'’' helps
mask unwanted noise,
adds restful. intriguing
background sound.
Program the solid-state
unit to your own need:
2surf,2rain; or ‘‘white
sound" proven by
medical tests to have
nalgesic eﬂect; Great for
.neditation. restlessness,
steeplessness sr_;sgvchology.

EX. (732)(7)(3’/2") 110V AC 95 Ppd.
AS ABOVE, BUT “WH SOUND'' ONLY
(B) No. 71,980EK. .. (67 RA.x332" Hi). .

——--mn s

(A) No. 71,997

$28.00 Ppd.

Experiment in the tascmatmz
new field ot ‘‘Kirlian" clectro
photography—images obtained on
film without camera or lens by
direct recording of electric charge
transmitted by animate & in-
animate objects. Each ‘‘aura’
differs from another—animate aura
said to change corresponding to
physical changes. $50 Kit gives
ever{mlnz needed except film in-
cluding portable darkroom, double
transformer isolated from power

plalod

e it s 2N

source; complete instructions,

Stock No. 71,938EK .. ...................... ....$49.95 Ppd.
“HIGH VOLTAGE PHOTOGRAPHY" by M. s. nakin

NO. 9129EK (60-PG. PAPERBACK BDOK) ..$5.00 Ppd.

.u——-n ‘~

LY 3

L

THE STARS, s

MOON, PLANETS ®

CLOSE uP 3
ASTRONOMICAL

REFLECTING TELESCOPE

30 to 90 power, Famous Mt. Palomar

{ype. See rings of Saturn, fascinating

planet Mars. Seas and Craters of the

moon, Star clusters in detail. Alumi-

i nized and overcoated 3”7 diameter 1;/10

primary  mirror. verttlated ce Fork

type equaterial mwount. Durab]c PVC tube. Ineiudes 1”7 F.L. 30X

amsden, Barlow lens 10 triple povwr, Ix finder telescope, hardwood
tripod. Included FREE: “STAR CHART™, -'HOW TO USE'  book.

S5tock No. B E RN .$ 49.95 Ppd,

DELUXE 3”7 REFLECTOR TELESCOPE =80,162EK. .$ 79.95 Ppd

FLECTOR (45X to 85,105EK. .$149.50 FOB

41" REFLECTOR W,‘CLOCK DRIVE 85,107EK. .$189.50 FOB

6”7 REFLECTOR (48X to 360X) 85.!87EK. 249.50 FOB

6” REFLECTOR W /CLOCK DRIVE 85,086EK . 285.00 FOB

Stock No.

EDMUND SCIENTIFIC CO
300 Edscorp Building, Barcington, N.J. 08007

Description Price Each

164 PAGES ¢ MORE THAN

UNUSUAL
50 BARGAINS

I

Comptetely new Catalog. Packed wnh huge seiection
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NEW! KIRLIAN PHOTOGRAPHY KIT! \

boof telescopes, microscopes, | mag- I _!_ il
| nifiers, prisms, photo components, e:ology and Unique | R |

Lighting items, parts, kits, accessories — many hard- l — — —" _MERCHANDISE o] —

to-get surplus bargawms: 100's of charts, illustrations “EK
| For hobbyists, experimenters, schools, industry, pLease Seno ] GIANT FREE CATALUGEASE ADD HANDLING CHARGE:
; I 238208 ONr?nREDREngyENnbgg 33 -
) EDMUND SCIENTIFIC CO. SRaNY 290 3|

300 Edscorp Building, Barrington, N. J. 08007 I  enclose D check
! Please rush Free Giant Catalog ''EK I MONEY-BACK O money order for S
' | 5[ GUARANTEE 12",
| Name YOU MUST BE SATISFIED - =

RS
H

II gddgess = FOR FULL REFUND ADDRESS.
| City State.. Zip. I cITY - STATE.________aIp
LRI .. o il et s~ |
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DIMENSION
OF AN ANTENNA

|
s

dependanility

GUTED ——
HAS BEEN
FOREMOST
FOR MORE THAN A
DECADE!

You will find 100%
American material and
precision workmanship to
cover your requirement
in Citizen-band, Amateur,
Monitor and Business-
Radio: antennas and
antenna hardware.
Systéms designed for
application, performance
and dependability at
reasonable cost.

il
available from a
distributors and dealers

(more than 3000)
who recognize the b

NEW-TRONICS
CORPORATION

est!

CIRELE NO. 22 ON PAGE 17 OR 103

15800 COMMERCE PARK DRIVE
BROOKPARK - - - OHIO, 44142

Showcase of New Products

Boater’s VHF Check-Out

Gold Line's VHF Marine Radio Trouble Alert
enables you to determine if your radio and
| antenna system are transmitting. The GLC
1078A alerts you to antenna or transmitter

Circle No. 34 on Reader Service Page 17 or 103

problems when an air check is not possible.
A green on-the-air light indicates your anten-
na system is functioning properly. If a short
| or open develops in the antenna line, a red
*light alert comes on. Since antenna lines lose
or waste power, a meter indicates this waste
*or reflected power loss. By tuning a control
;knob you can minimize the loss. Price for the
“GLC 1078A is $39.95. Goid Line Connector,
.Inc., Muller Avenue, Norwalk, CN, designs
-and manufactures a large variety of acces-
sories and components for the CB and ham
radio market.

GDO For Do-i1t-Yourselfers

A Genie (Mode! GS-201) radio-controlled au-
tomatic garage door opener (GDO) system
designed especially for do-it-yourselfers comes
completely assembled and ready for instal-
lation including AR-30 radio receiver and AT-
3bA transmitter, all in one portable package.
Features include a planetary gear drive sys-
tem which eliminates belts and pulleys that

Circle No. 35 on Reader Service Page 17 or 103
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Move over, competition!

Here comes Royce with

3 Great new SSB/AM CB
Transceivers!

Model 1-640
Low Silhguette Styling

Every CB transceiver has
some of the features found on
this unit. No one else has alt of
them, atourprice, New, fow sil-
houette styling ~with smoked
plexiglas front, extruded alu-
minum, walnut-grained wood.
3 targe meters monitor S-RF
and SWR —letyou monitor R.F.
output. SWR, simultaneocusly.
Big. big numbers on back-
lighted digital clock. Greater
clarity. This transceiver has - :
it all! See it soon at your ALY Suggestad Retail Price - $449.95
CB dealer!

Madad 1-630 (Mobile)

New Vol-U-Matic Microphane
§ New dual volume controls.
. New MOS F.E.T. RF stage.

New, larger S-RF meter. All
~on this great new mobile unit.
. Plus continuous variable con-
. trol. Greater clarity. Noise

blanker. P.A. Advanced, solid-

state circuitry. Choice of upper

or lower sideband plus AM.
Dual dectectors. All the extras
you'd expect to pay much
more for. Don’t buy a CB
transceivertillyou see Royce!

Mode! 1-631 (Mobile)
Greater Versatitity

Same basic mobile trans-
ceiver as 1-630. With a big
plus — New —built-in com-
bination 117-volt AC and
12-volt DC power supplies
—allows unit to be used as
amobile or base.

o Rt Price - $385.95

electronics

Royvce
L\ corporation

DISTRIBUTORS WRITE FOR NEW BROCHURE!
Describes 4 great new Royce transceivers in defail, complete with specifications. Or call or telex for
immediate information.

1142 Clay Street, North Kansas City, Mo. 64116
CALL: (816) 842-0252 » TELEX: 426-145

CIRCLE NO. 23 ON PAGE 17 OR 103
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Printed Circuit Handbook
when you take this ad to
your electronic supplier.

eLectronics GC ELECTRONICS
DIVISIOM OF HYDROVETELS, NC
ROCKFORD, ILLINOIS 51181 US.A.

CIRLE; 17 ON PAGE 17 CR 103
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stretch and wear; an exclusive quick-release
handle that disconnects instantly and re-
engages easily; and a built-in light that stays
on throughout operation. A dual safety ad-
justment allows the force applied to the door
to be adjusted separately for both up and
down travel and incorporates a program re-
lay that stops the door and reverses it to
full open upon contacting any obstruction.
The drive system, proven through years of
daily use throughout the U.S., operates both
single and double size residential doors up
to seven feet high. The new Genie GS-201
package includes completely transistorized
AC-30 VHF radio controls that comply with
all FCC trequirements. The AR-30 radio re-
ceiver operates on 24 VAC supplied by the
door opener. The AT-35A transmitter which
uses a fow-cost 9-volt battery, comes in its
own case suitable for pocket, purse, and
mounting inside the car. Complete details of
Alliance’'s new Genie Model
GS-201 (priced at $148.95)
automatic garage door
opener system and associ-
ated radio controls are
available from Dept. MJ,
The Alliance Manufacturing
Company, Inc., Alliance,
Ohio, 44601.

Good White Knight

The White Knight is a
brand new base-loaded
spring mounted fiberglass
CB whip from Shakespeare,
with full power handling
capability. Adjustable tip
with set screw enables CB-
ers to lock-in lowest SWR
reading. Helical wound coil
is permanently sealed
against environment to en-
sure constant impedance
and distributed capaci-
tance. Available in roof top
and trunk mount styles.
Price: $29.95. For more
facts on the White Knight
and other CB antennas,
write to Shakespeare Com-
pany, Dept. PR, P.O. Box
5806, Columbia, SC 29250.

Circle No. 36
on Reader Service Page 17 and 103
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Ultrasonic Cleaner

A kit-form ultrasonic cleaner by Heath uses
sound waves to remove dirt from paint brush-
es, most jewelry, watches, glasses, dentures,
etc. To use the GD-1150 Ultrasonic Cleaner,
the objects to be cleaned are placed in the

ELEMENTARY ELECTRONICS
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((P)) Pace...is Number 1 iia CB Communications
i L

CB HAND-HELD

From 100mW 3 channel

to 5 watt 6 channel.

6 Models priced from

$29, 95 to $94. 95 with the
most complete accessories
for AC, recharging and
mobile adaptors.

CB 2300

m:;y cB 123a

CB 23 CHANNEL AM MOBILES
6 Models priced from $119. 95 to $219.95. Gives
: more selection of U. 5. made or imported sets to
B 2000-35 1 meet all requirements. Includes CB 2300, the
- most popular set with experienced CB'ers in U. S.

oy

CB PORTABLE AND MOBILE OPERATION
5 watt CB for $79.95. Portable base packed with

DX23008

full power combination CB and AM private business CB BASE
channel with tone signaling and extra power. 4 Models from price leader to performance king.
23 channels or 6 channels with. AM Business
. SCAN 308 SCAN 150P option to meet every sales requirement for citizen

AGC base operation,

CB 1023

SCAN MONITORS : : CB SSB MOBILE & BASE (S ICERTS
10 Models from $99. 95 to $169.95. 3 band deluxe As low as $329. 95. The best selling, most

to 4 channel pocketscan receivers with all the competitive priced line of SSB/AM combination
combinations in between and including an AC/DC transceivers with full power and performance

combination 4 channel Scan.for $99. 95. which simply cannot be beat.

PLUS the most comptlete line of communication accessories!
! Marineand Business communication products too!

((D)) PACE COMMUNICATIONS

Division of PATHCOM INC., 24049 South FramptBn Avenue, Harbor City, Calitornia 30710
3 - Export: 2200 Shames Drive, Westbury, New York 11590, Availabie in Canada.

CIRCLE NO. 24 ON PAGE 17 OR 103
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ENEW!

rger
\i’aagge size

NEW!
re
Fatt cotor
EW!
yasy.aead
Type

SAVE

On Exclusive Lafayette Products
plus the Best Major Brand Names l

« Stereo and 4-Channel Music Systems ¢ Tape
Recording Equipment ¢ Car Stereo and Acces-~
sories * CB and Ham Gear °* Police/Public
Service Receivers ¢ Car Stereo and Accessories I
e Antennas * Cameras * TV * PA and Test
Equipment ¢« Music Instruments and Amplifiers
* Books e« Electronic Calculators ¢ Security
Systems « PLUS PARTS, TUBES, BATTERIES,
HARDWARE-—ALL YOU NEED FOR QUALITY
LIVING THROUGH ELECTRONICS.

It's the ONLY Nationally Distributed Full-Line
Catalog with a Major Showing of the Newest
NAME-BRAND electronic products for 1975!

mail this coupon today ;{43

Lafayette Radio Electronics Dept. 25114
111 Jericho Tpke., Syosset, L.I., New York 11791

SEND ME YOUR FREE 1975 CATALOG

- r 5 & 1 71 7 1 ] |
CIRCLE NO. 7 ON PAGE 17 OR 103
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stainless steel tank, along with a liquid deter-
gent or solvent. The automatic timer is then
set for a cleaning cycle of from 1 to 5 min-
utes, and the power switch is placed in the
on position. When the cycle is completed
the unit automatically shuts off. The unit
works by producing 41-kHz sound waves that
pass through the cleaning solution. This in-
audible signal causes a vibrating action in the
tank resulting in millions of microscopic bub-
bles that expand and contract in a process
called cavitation. The result is an amazingly
effective microscopic non-abrasive scrubbing
action. Priced at a low $54.95, mail order,
the GD-1150 Ultrasonic Cleaner can be as-
sembled easily in two free evenings. For more
information, write Heath Company, Ben-
ton Harbor, MI 49022. Tell Heath that
ELEMENTARY ELECTRONICS sent you.

Hand-Size Audio Gen

Designed for audio service work, the Model
30 Miniature Audio Sweep/Function Genera-
tor is a hand-size, impact-resistant generator
that weighs tess than 114 pounds, and with
its battery power supply can be operated
anywhere with complete line isolation. The
Model 30 features 2 Hz to 200 kHz simul-
taneous sine, square, and triangle wave-
forms plus sweep. Automatic sweep mode

Circle No, 38 on Reader Service Page 17 or 103
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Talkpower
you can see
and adjust

Large, front-mounted
speaker for clear sound

‘ llluminated Hluminated {lluminated
CB/PA switch lets combination modulation channel
you drive a PA horn Power/S meter  meter selector

Switchable 4
noise
limiter

; g S E A
S p % .
R TN = it 89 =04 M
P O >y - L B NS
at S8 S T S L N .
VOLUME re— POAAR LM St SN eorvavervam— B G AN Ta— DEAYA T
? i

“Dyna-Mike” Gain Tone control Delta Tune helps
control for full for bast tune in off-
modulation audio response frequency signals

Front panel

microphone Squeich threshold RF gain prevents
connector adjusts overload and brings
to below 1 uV in weak stations

&\
maximum legal power plus ... @ @@@A\
Emergency DC power operation,
extension speaker jack, automatic @A ’MV\ 9
gain control and handsome, effi-
cient siope-front panel. Send for

more details or see your dealer.

PRODUCT OF DYNASCAN CORPORATION - 1801 W. Belle Plaine « Chicago, Hl. 60613

CIRCLE NO. 16 ON PAGE 17 DR 103
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gives a frequency change of 1000:1, either
logarithmically or linearly. Full voltage con-
trol of the generator requires only 0 to 1
volt, either DC for programming discrete fre-
quencies or AC for FM operation. The sine
wave- output is variable up to 1 volt rms. A
recharger is available, and can be used for
unilimited line operation. Price: $149.95. For
further information, write to Wavetek, P.O.
Box 651, San Diego, CA 92112. Tell 'em
you saw it in ELEMENTARY ELECTRONICS.

Snoop on Jet Pilots

There is no greater thrill than to eavesdrop
on the conversations between a jet pilot and
an air traffic controller. And this is easily ac-
complished with a remarkable solid state
pocket size receiver that picks up, with amaz-
ing clarity, tower transmissions within a
five-mile radius and aircraft up to 25 miles
away (anywhere in the 110-140 MHz aircraft
band). Saxton’s Sky Spy receiver is no toy.
It's a highly engineered miniature radio/
receiver that is used professionally by flying
schools, ground crews, and pilots as a port-
able emergency receiver. The Sky Spy VHF
aircraft receiver is battery powered, no larger
than a marking pencil, weighs a mere 115
ounces, and is packaged in a clear plastic

Circle No. 39 on Reader Service Page 17 and 103

container. Supplied complete with batteries,
pre-tuned telescopic antenna, and high qual-
ity magnetic earphone. FCC approved. This
Saxton unit (Model A-982), retails for $20.95.
Get info on Sky Spy and other products direct
from Saxton Products, Inc., 215 North Route
303, Congers, NY 10920.

Fringe Fixer

JFD has begun production of a new series
of VHF/UHF/FM antennas known as the LPV-
UC Color Best, combining the JFD patented
log periodic design with a new ultra-sensitive
corner reflector and UHF driver for sharply
detailed reception in color or black and white

G

Mini-Scan" is the pocket scanner that
works a week

A breakthrough in design we call “mini-miser circuitry” makes it possible
.. and it’s actually 2¥%: to 5times more efficient than any other pocket
scanner we tested!® Which means you can keep it on-the-job 8 hours a day,
for a full 7-dav week, on a tough 50-50 duty cycle (50% full volume,
50% squelched) with just four atkaline penlight cells. And Mini-Scan has
performance bred {rom our experience in designing public safety two-way
radios . . . so it not only works longer. but gives you the crispest. clearest
messages possible. Just $119.95 with built-in ferrite antenna (batteries,
crystals, and optional {lexible antenna extra.)

“Test results gladly supplied on request.

. JOHNSOA MINI-SCAN

... the professional pocket scanner
E F JOHNSON CO, WASECA, MINNESOTA 56093
IN CANADA: A C. SIMMONDS & SONS, LTD

CIRCLE NO. 33 ON PAGE 17 OR 103
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i When it comes right down to it the
. best recommendations for Turner
mikes come from word-of-mouth . .

from all you folks who use them.

i e That's because you know how much a
good amplifiedmike can add to the
pleasure of operating a set.

So. naturally, you're the big reason

new CBers are finding out that mikes
like the +2, +3 and Super Sidekick
make a base set really talk out. When
i 1 it gets down to details, it's things like
| e controllable gain, Modu-Garde
speech compression, and good,

clear voice response that make
H the difference.
We'd like to say thanks, and
keep up the good word. On the
other hand, if you're just getting
into CB, listen to the crisp voice of
experience. Then see a Turner dealer.
Or write to Turner Microphones,
909 17th Street N.E.,
Cedar Rapids,
lowa 52402.

We'll be glad

to send you

~ a catalog.

Tusven  Suren Swexicf

$65 to 585 list
{ and worth it

TURNER

MICROPHONES

‘4  CONRAC

e i CORPORATION
CIRCLE NO. 26 ON PAGE 17 OR 103
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eiecuomc pmdncts

Division of ORI INDUSTRIES, INC .«
12435 Euciid Ave. Ceveland, Omo 44106
Expod 2200 Shames Driva, Westoury L1 New Yorx nsno

Camaa AL SnmordsA Sons tio
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save on gas'
save on tune-ups!
save on maintenance!

Install a TIGER 500 CD (electronic
solid state) ignition system on your
car, recreational vehicle, 4-wheel drive
or pickup. No rewiring or alteration...
unit is easily connected in twenty
minutes!  §53 95 Postpaid USA

For complete details write:

i Star Corporation

P.0.Box 1727 B-1
Grand Junction, Colorado 81501

Dealer Inquiries Invited
CIRCLE NO. 6 ON PAGE 17 OR 103
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on all channels. Capacitor-coupled dipoles
provide synergistic response for crisper pic-
ture detail, richer color on all (not just some)
of the VHF channels. An electronically inte-
grated high gain corner reflector captures
more signal, provides higher front-to-back and
front-to-side signal ratios for clearer, stronger
reception on channeis 14 to 83. A staggered
multi-element phased driver minimizes ghosts
and snow on VHF and UHF bands. Super-

rugged triple square crossarm construction
maintains solid rigidity, improves signal trans-
fer. The use of lustrous gold colored anodized
aluminum protects and beautifies the anten-
na. An all-band VHF/UHF/FM -splitter s
included with each of the seven area-engi-
neered Color Best models: model LPV-UC180
(far fringe), LPV-UC150 (fringe), LPV-UC120
(near fringe), LPV-UCS0 (suburban-fringe),
LPV-UC60 (suburban), LPV-UC40 (locai sub-
urban), LPV-UC30 (local). Descriptive litera-
ture and prices are available on request to
JFD Electronics Corp., 1462 62nd Street,
Brooklyn, NY 11219.

New VHF Bander

The Bearcat |V may well be the first receiver
to cover the full 470 MHz to 512 MHz band,
in addition to the 30-50 MHz, 146-174
MHz, and 450-470 MHz bands. This unique

(Continued on page 22)

...l.."
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e The Editor of ELEMENTARY ELECTRONICS offers readers an easy
way to get additional information about products and services advertised in
this issue. Just follow the instructions below and the material you requested will
be sent to you promptly and at no cost..

® The coupon below is designed for your convenience. Just circle the num-
bers that appear next to the advertisement that interests you. Then carefully
print your name and address on the coupon. Cut out the coupon and mail to:
ELEMENTARY ELECTRONICS, Box 886, Ansonia Station, New York,
N.Y. 10023. Do it today! Coupon torn out? Then turn to page 103 for more!

fi NOV./DEC. 1974 Void after APRIL 17,1975 ‘
1 1 2 3 4 5 6 7 8 |
41 ELEMENTARY ELECTRONICS 9 10 11 12 13 14 15 16 i
1 Box 886, Ansonia Station i
% New York, N.Y. 10023 17 18 19 20 21 22 23 24 ' ,
1’ Please send literature for the numbers | 25 26 27 28 29 30 31 32 :
#  have circled. | understand this is a free 33 34 35 36 37 38 39 40
} service. Allow 6-8 weeks for delivery. 41 42 43 ;
2 We would like to know something about you. Please helb us by placing an “X" in the i '
3 appropriate boxes. Do you own a Class D CB transceiver? 44 [] Yes 45 [ No If your i
¥ answer is Yes, please check appropriate boxes below if you have one or more of the
,1 types indicated. 46 [ Base Station 47 [J Mobile Unit 48 [J Portable Do you use '
4 CBin your work? 49 [J Yes 50 [J No I
% 51 J Enter my subscription for 9 issues at $3.97 and bill me. =
} Name (print clearly) :
j Address :
)g City State Zip Code |

3 -
-m-n—m--‘—-‘—-n————m—m——-m--u—m-——-&n-J
i i £ el
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(Comparewhat you get
training and you'll

(Compare costs

Only NRI offers complete TV/
Audio Servicing Courses from
$312 to $955 . . . with terms as
low as $10 down and $22
monthly. In the Master Course
in color- TV servicing, with a 25”
diagonal solid state color TV, you
save $800 or more over other
comparable courses. And NRI
provides you with a handsome
TV cabinet and other equipment
at no extra charge.

v NRI saves you money because
our costs are lower. We pay no
salesmen, and we design our own
kits and equipment. We don’t buy
“hobby kits” from others. Nor do
we penalize you with big interest
charges for time payments. We
pass the savings on to you.

(Compare training

NRI is one of the few home study
schools that maintains its own
full-time staff of technical
writers, editors, illustrators,
development engineers and
publications experts. The people
who design the kits also design
the lessons . . . sothat theory and
practice go hand in hand. The
lessons aren’t “retro-fitted” to an
outside-source “hobby kit”. The
NRI set is designed exclusively
for training. The fact that it is
also a superb recejyer for your
personal use is an added plus.

Compare choices

Most schools offer one course in
color TV servicing, period. Only
NRI offers you five different
courses to match your needs and
budget. The 65-lesson basic
course, complete with 7 kits,
costs as little as $312. Or you can
step up to a $425 course that
includes a 12” diagonal black &
white portable TV for hands-on
experience. Then there's the 19”
diagonal solid-state color TV
course for $695; the advanced
color TV course for trained
technicians with the same 19”
TV for $535; and finally, the
magnificent 25” diagonal solid-
state color TV course, complete
with console cabinet, oscilloscope,
TV pattern generator, and
digital multimeter, for $995.
Other schools charge you up to
$800 more for an equivalent

i

LTRSS

o f
Sty

=
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inTV/Audio home
choose NRL

(ompare equipment

NRI has engineered the widest
variety of professional electronic
lab equipment ever designed
entirely for training at home.
When you enroll in the master
course in TV/Audio Servicing,
for instance, you receive kits to
build a wide band, solid-state,
triggered sweep, service type 5”
Oscilloscope ; color pattern
generator ; solid-state radio; and
a digital multimeter.

Before you settle on any home
training course, compare the
over-all program. See if you are
getting kits engineered for
experimentation and training
... or merely “hobby kits”. Count
the experiments ... compare the
components. Don’t just count
kits. (Some schools even calla
slide rule a kit.)

Compare schools

Home study isn’t a sideline with
NRI. We’ve been its innovating
leader for 60 years. Ask any of
the hundreds of thousands of
NRI graduates. They’ll tell you
...you can pay more but you
can’t buy better training.
Along with each course, NRI
provides bite-size, fully-
illustrated lessons; personally
graded tests ; and the kind of
person-to-person teaching that
makes learning easier and faster.
Send for the free NRI full-
color electronics catalog and
discover why so many choose
NRI. You'll find courses offered
in TV/Audio Servicing,
FCC License, Complete,
Communications Electronics,
Digital Computer Electronics,
Marine and Aircraft Electronics,
Mobile Communications, etc.

www.americanradiohistorv.com

.CATALOG

MAIL

THIS CARD
FOR YOUR !
FREE NRI

NO SALESMAN WILL CALL.

AVAILABLE UNDER GI BILL

Check the GI Bill Box on the
card for information.

NRI NRI SCHOOLS

| 7‘ McGraw-Hill Continuing Education Center
c‘ ° 3939 Wisconsin Avenue,
I‘}n Washington. D.C. 20016

B
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AMINE ANY TAB BOOK

ol |
om
I—————————————_—:——___—_—m——————————_——————-————————‘————————_-

N 10-DAY FREE TRIAL!
BRAND-NEW BOOKS...JUST PUBLISHED

Electronies Unraveled—A New C Approach—$4.95

Complete Shortwave Listener’'s Hdk.—2! IOI || $6.95

Installing TV & FM Antennas—i68 p. —ISB I'J

Electronic Musi¢c Production—156 p,—109 il,—$3. 95

Eiectronics for Shutterbugs—204 p.—84 il.—$5.95
Practical Triac/SCR Projects for Experimenter—192 p,—$4.95
CET License Handhook—276 h,—244 il.—$5.95

RF & Digital Test Eqpt. You Can Build—252 p.—$5.95
How To Thleshoot. & Repair Test Eqpt.—252 p.—$6.95
Broadeast Anncr. 3rd Class FCC Study Guide—!56 p.—$3.95
Japanese Consumer Electronies Service Manual—196 p. —SS 95
Amateur FM Conversion & Constr. Projects—276 p.—§5.
Practical Circuit Design for Exuerlmenter—l!n g 95
Indrxed Guide to Modern Electronic Cires.—2 16 p.—$4.95
Logical Color TV Troubleshooting—240 p.—191 H $5.95
Practicat MATV/CCTV Sys. Design & Serv.—252 §.—$5.95
Complete Hdkb. of Auto Engines & Systems—218 p,—$5.95
Effective Troubleshooting with EVM & Scope—240 p.—$5.95
TV Tuner Schematic/Servicing Manual—224 p
Getting Most Out of Your Electronic Calculator—204 p.—$4.95
Model Boating/by Remote Control—192 p.—$4.95

Etectronic Test Equinment—& How To Use (t—204 p.~-$4.95
Color TV Trouble Faect Book—-2nd Edition—348 p.—$4.95
Professional Filmmaking—252 p.—96 i1.—$9.95

Rapid Auto Tuneup & Troubleshooting— 130 p.—87 il.—$3.95
[0 The Complete Snowmobile Repair Handbook—348 p.—$6.95

O Professionat Picture Framing For The Amateur—168 p.-—$3.95

A UNIQUE CONCEPT IN KITS~TAB ELECTRONIC BOOK KITS

For the prb;:e of a klt alone, you get a hook—PLUS a complete kit.
Audio Mixer, $7.95 [1 5-Watt Hi-Fi Amplifier, $9.95 [] Etlec-
tromc Fortune Teller, $4.95 (] AM Wireless Mike, $6.95 {3 Efec-
| tronic Touch Switch, $6.95 ] Garage Light Control, $9.95 (1 Audio
| Signal Generator/Injector, $5.95 ] Low-Voltage DC Power Sup-
ply, $4.95 {1 Diode Tester, $5.95 [J High Power Lamp Dimmer,
184.95 [ ] 20W 4-Channel “Quad”’ Ampt. $19.95 [ Eiectric Siren.
54 95 {3 Intrusion Alarm, $7.95 {J Tunable Organ, $9.95.

DOCCO0000C000000000000000

- e em mm eEm W M b M PR e M M b G EYEEE S

BEST SELLERS...INVALUABLE T0 mmmcmomcs

Practical Test Instruments You Can Build—204p
Auto Tuneup & Emission-Control Svcing. —-240
Ques. & Ans. About Tape Recording—264 p.. |03 ill. $5.95.
Modern Comm’s. Switching Systems—276 p.. 171 ilt, $17.95.
Smfhﬁed Computer Programming—RPG Way—240 p.—$8.95.
ern Applications of Linear | 276 p.. illus, 5l29
Cassette Tape Recorders—204 pps.—over 160 ill.—$4.
Miniature Projects For Elect. Hobbyists—I68 p., ill. —53 95.
Experimenting With Electronic Music—180 pps.. |03 ill.—$4.95
Electrical Wiring & Lighting for Home/Office—204 nps.—$4.95
F M Stereo’Guad Receiver Servicing Man—192p.,120i $4.95
Eleetronlc Measmaments Simplified—252 pps..

5 ¥/
——58 95

'-T'JDEJDDDI

Introduction to Medica! E|ectron|cs—272 pps.,
Pictorial Guide to CB Rad. Inst. & Rep.—256 b
Understand’g & Using the VOM & EVM—I92
Mohile Radio Handhook—192 pps.. 203 ill.—$4.95
Pictorial Guide to Tape Recorder Repairs—256 pps
Acoustic Techniques for Home & Studio—208 p
Understanding & Using the Oscilloscope—256 n ill.—$4.95
Basic Audio Systems—272 pps.. 203 ill.—$4.95

Dictionary of Electronics—420 pps.. 487 ill.—$3.95

Marine Electronics Handhook—I192 pps.. 124 ill.—$4.95

FM Repeater Circuits Manual—305 pps., 182 |||.— 8.95
How to Read Electronic Circuit Dlagrams—i92 p., 4
4-Channel Stereo—From Source to Sound—176 p..

Basic Electricity & Beginning Electronics—256 pps.
Computer Technician's Handbook—480 pps., 400 il

Small Appliance Repair Guide—224 pps., 400 ill

How to Repair Small Gas Engines—256 pn

ow to Build Solid-State Audio Circuits——320

TTY Handhook—320 pps., 230 ili.—$6.95

ow to Become a Radio Disc Jockey—256 pps.—HB—$7.95
C Projs. for Amateur & Experimenter—192 p., 105 |I
tereo/Quad Hi-Fi Prin’s & Projects—I192 p

igital Etectr.: Prin’s & Practice—288 p., 191 ill. —§5. 93
ow to Repair Home & Auto Air Condltioners—208 pps.—$4.95
ire & Thett Security Systems—t76 pps.. over 100 i1l.—$4.95
B Radio ouerator s Guide—224 b $4.95

" §5.95

126 ill.—$6.95
iH.—$4.95

.—$4.95
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contains complete service data. parts Vists, fu
schematics. and all other info needed. Eaeh sl/lel” 196-212
. Each on|v $4.95 unless otherwise marked. COLOR TV:
5‘)5[] Vol 2. (] G-E Vol. | $5.95 (] Jap. Vol.
I.ZDVoI 3 [ Vel 43595DVD| 5, $5.95
Magnavox Vol | ] Vol. 2 ] Motorola Vol. | [J Vol. 2 $5.95
[ Philco $5.95 ] RCA Vol. [. $5.95 D Vol. 2 $5.95 (] Vel.
3. $5.95 [0 Vol. 4, 55.95 J Syl. Vol. $5.95 [1 vol. 2 O
Zenith Vel. | [T Vol. D oI 30 Serv Modular_Rec'v.
Vol. | [1Vol. 2] B & W TV: Adm. [} G-E [J Jap. [] Mag-
navox [J Motorola ] Philco 0] RCA (O Syl. [J Zenith [J

E THESE HELPFUL BOOKS AT YOUR PARTS DIS-
IBUTORS’, OR CLIP THIS AD AND order on FREE
-DAY Trial, or attach payment and save postage. Fully guar-
anteed or money back! Pa. add 6% tax. Foreign 10%. (EE-114)

TAB BOOKS

BLUE RIDGE SUMMIT, PA, 17214
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HEY, LOOK ME OVER

(Continued from page 16)

development allows users to monitor the new
frequencies recently authorized by the FCC
and currently being used by many metro-
politan police departments. The Bearcat iV, a
product of the Electra Corporation, will offer
its own features as well as the features of its
forerunner, the Bearcat Ill, which will con-
tinue to be the mainstay of the Bearcat
line. The Bearcat IV is now available at $179.-
95 less crystals. Additiona! information can
be obtained from the Electra Company, 300
E. County Line Road, Cumberiand, IN 46229.

Two For The Money
Shakespeare's Thunder-
twins (Style 4038) offer
CBers a bumper mounted
co-phased whip combo with
3-section assembly. The
fiberglass antennas are end-
fed, half-wave and center-
loaded. Exclusive Shake- |
speare Diplexer harness
makes 76-in. antenna act
like it's 18 feet tall. Com-
plete with dual mounts and
harness—$74.50. For all
the facts, write to Shake-
speare Company, Dept. PR,
P.O0. Box 5806, Columbia,
SC 29250. N

Circle No. 36 on Reader Service Page 17 or 103

SR
S

AM Bike Radio

No need to miss the morning news while
riding your bicycle to work now that Radio
Shack has introduced their new Archer
“Road Patrol” AM Bike Radio. The radio
comes complete with a universal mounting
bracket which attaches securely to the han-
dlebars of any bike. A flip-lever on the mount-

(Continued on page 98)
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TROUBLE?

When trouble is riding high on the wind, it's
time to avert disaster. SILTRONIX suggests you

can cool an emergency situation with ad-
vanced preparedness: install an SSB-23 CB
transceiver and learn 10-Code signals!
Reliability starts with quality equipment.
SILTRONIX’ SSB-23 “Tiny T-N-T” includes the
extra “talk-power” of single-sideband. SSB in-
creases useful range, cuts through hash, limits
channel clutter, effectively doubles channel
availability, and
above all, has
greater reliability
than AM units
Assurance  of
quality in design
and workmanship
is upheld when
you invest in CB equipment bearing the
SILTRONIX label. Investigate our “Tiny
T-N-T” . it’s worth the $329.00 price tag!
In 1940 the Associated Public Safety Com-
munications Officers, Inc. (APCO) adopted

MONITOR

TIME TO CALL
ON SILTRONIX

their, now universally accepted, Ten Signals.
Ten Signals help achieve communications
reliability and speed. For instance,-a 10-73 cali,
followed by location data, is immediately re-
cognized by the Forestry Service. In a matter of
seconds, it tells them where to investigate a
smoke report which may lead to protection of
life and property.

WHEN TROUBLE'S IN THE WIND,

IT'S TIME TO CALL ON SILTRONIX!

As an aid to promoting the use of accepted
APCO standards, SILTRONIX offers CB'ers a
free copy of the revised official APCO Ten
Signals. This handy pocket reference card is
available from your SILTRONIX dealer. He also
has those beautifully embroidered SILTRONIX
SIDEBANDERS emblems for just $1.95 — wear
one as your elite label of distinction among
single-sideband CB operators. For convenience,
you may send your name, address and $2 to
SILTRONIX you'll receive an emblem, CB
equipment catalog and your free copy of the
Ten-Code reference card.

SILTROMIX |

A Cubic Corporation Company
269 Airport Road ® Oceanside, CA 92054
(714) 757-8860

REGULARLY RELIABILITY

Whatever your CB needs may be, place your confidence in authorized
SILTRONIX dealers — they know the meaning of service.

CIRCLE NO. 11 ON PAGE 17 OR 103
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ENJOY OLD RADIO-TV

Re-live those early days in

A FLICK OF
THE SWITCH

=our new 1930-1950 book

Here's your time trip to the great days of
radio broadcasting and the dawn of television.
Revisit the Lone Ranger, Atwater-Kent radios,
Will Rogers, Scott A Wave, old “Ham" days
and many more.

You'll read about the people and programs
that swept us into a new era. You'll get a chuck-
le out of old-time radio ads. See over 1,000
sets that will become collector’s items, and dis-
cover the rewards of collecting as a hobhy.

You'll have a great time reading and re-read-
ing this book. Wgen you're through, put’it on
your shelf as the new standard collector’s refes-
ence on 1930-1950 radio and television. High
gualitv, 240 pages, $9.95 deluxe hard-cover or

6.95 handhook.

Meet the rest of our family-

VINTAGE RADID is the fascinating 1887-1929
story and collector’s photo refetence. Over 1,000
photos. 263 pages, $7.95 deluxe hard-cover.
$4.95 handbook.

RADID COLLECTDR’S GUIDE is the collect-
or's data book, with 50,000 facts, 1921-1932,
264 pages, $3.95 handbook.

1927 RADIO ENCYCLDPEDIA is your tech-
nical book on wireless and early radio. High
qualitg reproduction of the original. 175 pages.
$12.95 deluxe hard-cover. $9.95 handbook.

MOST-OFTEN-NEEDED 1926 - 1938 RADIO
DIAGRAMS covers 600 {xopular early radio
models. 240 pages, $7.00. {Other year volumes
available - ask us.)

SEND TODAY to Vintag; Radio, Dep't E
Box 2045, Palos Verdes Peninsula, CA., 90274

Postage Paid. California residents 2dd 6% tax.

$
$
$
$
N

Name

Street
City St. Zip

FREE Age Guide with each order

VINTAGE RADIO SERIES

FREE

HE KNOWS!

X Me a Question
Where can | find a 1-MHz crystal for a fre-
quency standard? ! need a 1-MHz crystal (PR
Type Z-9 HC6/U Holder or similar). | intend
to use the standard to calibrate and find sub-
frequencies on my SW receiver.

—A.M., Malvern, PA
Write to International Crystal at 10 North Lee,
Oklahoma City, OK 73102 and tell them what
you need. That’s their business!

Snap, Crackle, Pop and Hiss
| heard on TV how radios were made from
oat-mea! boxes. | didn’t catch the whole thing
on how to make them. That’'s the reason | am
asking you how they did it.

—M.M., Wilmington, Del.
First, eat a lot of hot cereal for breakfast.
Next, buy ELEMENTARY ELECTRONICS every
issue because the editor promised to run an
article on the subject. And save the box top,
maybe Quaker Oats will offer a signet code
decipher ring, or something.

Talented Finger
| have a Realistic DX-1508B receiver, and when
tuned to certain frequencies, you can tap on
the outside of the receiver and hear the tap-
ping through the speaker or phones. This only
happens when an antenna is hooked up to it.
What gives?

—G.T., Montoursville, PA
It was Vlasov Merezhkovsky, who in 1908 first
discovered this phenomenon and postulated the
cure-——keep your hands in your pockets when-
ever you get the urge to do the Castle Walk
with your pinky.

(Continued on page 98)

Hank Scott, our Workshop Editor, wants to
share his project tips with you. Got a question
or a problem with a project you're building—
ask Hank! Please remember that Hank’s col-
umn is limited to answering specific elec-
tronic project questions that you send to him.
Sorry, he isn't offering a circuit design service.
Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003

ELEMENTARY ELECTRONICS
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there’s only one thing cheap about

thelelse new Reallstlc stereo components
..the

Radio
Shack

BEECTOR
taey
Tomen Y

BTHTE AM M

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR
Stereo e Quadraphonic ¢ Phonographs
TV Antennas e Radios ¢ Citizens Band
Kits ® Recorders » Tape ¢ Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest in home and hobby electronics.
Respectednameslike Realtstic. Micronta. Archer. Scrence
Fair—andtheyre available only at Radio Shack stores and
dealers nationwide! See what's really new in electronics
by sending for this exciting cataiog

SEND FOR
YOURS TODAY!
FILL OUT
COUPON
BELOW

L — e ey
| 1975 Mail to Radio Shack, P. O. Box 1052, 446
' Catalog  Ft. Worth, Texas 76101. (Please print.) l
| Name Apt. No. :
:Slreet :
ey i
! T
I state 2P I

— D s e e ) SEES D G G S Gt S S S e e el
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GRG0 TINER

SA-101 Ampiifier

TM-101 Tuner

' 599

Realistic SA-101 Stereo Amplifier. Inside the handsome walnut-grain wood
case is an ITL/OTL .amplifier with plenty of power for compact speakers.
It's versatile too. with inputs for a magnetic or ceramic phono, tuner and
tape. And there are separate volume, balance and tone controls, a speaker
in/out switch, and a stereo headphone jack for private listening. U.L. listed.
#31-1983.

Realistic TM-101 Stereo Tuner. Our lowest priced tuner, but it pulls in FM
stereo and AM the way you like it. You'll hear more stations and less noise
thanks to three-ganged FM tuning, ceramic filter, advanced multiplex IC
and external FM antenna terminats. Other features inciude a slide-rule dial,
stereo beacon and walnut-grain wood case. It's a perfect “system mate’
for the SA-101. U.L. listed. There's only one place you can find it . . . Radio
Shack! #31-1984.

Save $34.80 on a Complete System

S | T —————
7 i regularly ¢
i 234.75 R
19995
| P

* Realistic SA-101 Stereo
Amplifier

* Realistic TM-101 AM/FM
Sterec Tuner

® Two Solo-1 Speaker Systems
* Realistic LAB-12C Changer with Base
And $12 95-Value Magnetic Cartridge

==& Radie fhaek

Master Charge or A TANDY CORPORATION COMPANY
Bank Americard at
OVER 3000 STORES ¢ 50 STATES ¢ 8 COUNTRIES

participating stores.
Retail prices may vary at individual stores.
Prices and products may vary in Canada.
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The CB Antenna

A

With The Highest Gain

Any 3-Element Beam
Can Produce.”

The Mosley A-311

The renewed popularity of the
deluxe A-311 is due in part to
its endurance record. A record
of ten years of reliable, trouble
free performance. Heavy gauge, A
seamless aluminum tubing is &
pre-drilled and color-coded for
fast, easy assembly, All hard-

;1"4:5

ware is 100% rust-proof. |llus-
trated instructions accompany | f

specification and performance
data, see your Mosley dealer .or
write; Dept.-216

”ns/ey ot e

each antenna. For complete | '

4610 N. Lindbergh Blvd. Bridgeton, Missouri 63044

~ CIRCLE NO. 13 ON PAGE 17 OR 103

. TRICCER

MONEY-SAVING CATALOG
FOR THE MAN IN ELECTRONICS

s
.m"au‘n‘
tor the Manin € TRIGGER’S
e el GREAT SELECTIONS
*<¥. Send for this reliable buying

guide to carefully selected:
Amateur Gear o Stereo Hi-
Fi o Electronic Kits ¢ CB
Radio « Tape Recording e
Electronic Parts ¢« Antennas
e« Tubes e Transistors e
Tools « Books « Test Gear

Count on TRIGGER for the
best in electronics. Write for
this Free Catalog today!

!l cﬁﬁ &i

FREE

TRIG GER Electronics, Dept. 12-NO Cataleg

7361 North Ave., River Forest, 111. 60305
O Send FREE TRIGGER Catalog

Name
PLEASE PRINT

Address

—— — — — — —
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DX central

reporting

A world of SWL info!

By DoN JENSEN

O At the “word factory” where 1 work, the
resident wit at the next typewriter, who also
happens to be a top DXer, was talking about
selectivity in a communications receiver the
other day. “When I bought my first quality
receiver,” he recalled, “a non-DXing member
of my family asked, ‘Will you be able to hear
more stations with it?” ‘Nope,” I replied, ‘the
same stations . . . but I'll be able to hear ’em
one at a time.”’

And he was right on target. Even a simple,
inexpensive receiver will bring in plenty of
shortwave stations. But unless the radio can
separate the jumble of a crowded SW band
into individual listenable signals your DXing
activities won’t go very far.

That's selectivity, the ability of your re-
ceiver to separate signals from stations oper-
ating in the same range of frequencies, elimi-
nate or decrease ‘‘spill-over” and heterodynes
and allow you to “‘hear 'em one at a time.”

Some radio historians trace the birth of SW
DXing to the appearance of the first honest-
to-goodness communications receivers 40
years ago. There were several important de-
velopments in receiver design in the Thirties.

. The superheterodyne radio is perhaps the most

heralded of these; but it was, in fact, the in-
corporation of the crystal IF filter into re-
ceiver design that created the first true
communications set. The crystal filter was an
important step toward receiver selectivity. And
the magazine ads of that era ballyhooed it as
the “single signal™ factor.

One of the first selective communications re-
ceivers was the AGSX. made by the National
Radio Co. According to advertisements, the
AGSX, which accompanied Adm. Richard E.
Byrd to Little America on his second Antarctic
expedition, was “fitted with a crystal filter
circuit with an adjustment by which the de-
gree of selectivity can be regulated.” About
the same time. Hammarlund offered the Comet
Pro with a “quartz crystal filter” which pro-
vided a ‘“single signal peak or elimination
notch.”

“Single signal” selectivity was still a key
phrase seven years later at the outset of WW

ELEMENTARY ELECTRONICS
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Add Realistic’4-channel
sound to any stereo system this
low-cost, easy Radio Shack way

Quatravox ® uncovers a new world of reflected

FREE sound hidden in stereo recordings. Ift's the
“magic” that creates the atmosphere of a live
New 1975 . but it goes unheard unless you add

show . .

Radio Shack Catalog Quatravox QV-3 to your system. Try it and be

amazed . . . experience all the music on records,
e OVER 2000 PRODUCTS e FULL COLOR tapes and FM! The QV-3 beats the competition

Stereo ¢ Quadraphonic ¢ Phonographs with two synthesizer circuits, blend and rear-
TV Antennas e Radios ¢ Citizens Band level controls, plus all hookup cables. Just add
Amateur Radio e Auto Tune-Up ¢ Wire two speakers. And there's just one place you
Tools ¢ Kits e Test Instruments e More! can find it—Radio Shack! #40-2011
s e SEND FOR YOURS Save 7.90—Complete

TODAY! Quatravox
Add-On System

» 164 pages of the finest in home
and hobby electronics. Re-

i
“§; .

: Rl Reg. Separate
i1 spected names like Realistic. : 47.85
- | Micronta, Archer, Science Fair ltems Price
i —and they're available only at 95
I Radio Shack stores and dealers

" npationwide!

T — ¢ Two Realistic Minimus-0.5
1975 Catalog 447 1 Walnut Grain Speakers

| Mail Coupon to Radio Shack, P. O. Box 1052, ¢ QV-3 4-Channel Synthesizer

[ —
| Fort Worth, Texas 76101. (Please print) i ®
| e --—!  Radio fhaek

|

: Street . A Tandy Corporation Company
City { OVER 3000 STORES » 50 STATES 8 COUNTRIES
' State z]p! I ! Retail prices may vary at individual stores.
L o e e v v e e e e v e an e o e — — Prices and products may vary in Canada.
CIRCLE NO. 32 ON PAGE 17 OR 103
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DX Central Reporting

I1, when National boasted of its NC200's
“wide range crystal filter with selectivity in six
steps from 200 to 7,600 cycles bandwidths.”

Its contemporaries, the RME43, made by the
well-known but now defunct Radio Manufac-
turing Engineers, Inc., of Peoria, Ill,, and the
Hallicrafters SX-24, featured crystal filter se-
lectivity. The former, by the way, a top rig in
its day, sold for $109 in 1941!

Receiver designers have found many ways

e THE SHOPPING CENTER FOR ELECTRONICS
(our catalog index of Mfrs extends from ADC to XCELITE)

® HOBBYISTS . . . EXPERIMENTERS . . . SERVICE

|
D "ENG"“EERS ° | of building in selectivity since the advent of
LIS (B U gl the first simple crystal IF filters. But other
Mool | things have changed greatly too over the
AMPLE STOCKS—including - ‘ vears. While there may have been several hun-
those ha-d-to-find Parts dred SW stations on the-air in 1934, there are
whether you want a 15¢ capacitor, probably  well over 5.000 SWBCers today.
gygse?nj-%:mt\:,‘énorgei i JORBCTL Transmitter powers are measured in kilo and
’ even megawatts now and there is much great-
Send for your FREE catalog Today. er compelition for a limited number of avail-
able shortwave channels. All of this means
RUSH FREE CATALOG more bedlam on the dial. With it becoming

harder and harder to ‘“hear ’em one at a

Name | time,” selectivity is, more than ever, the name
! of the game in choosing a communications re-

Address I ceiver.
Bandsweep. (Frequencies in kHz, times in
City State Zip Code GMT) 3290—Not the most widely heard
ELECTRONIC DISTRIBUTORS INC. South American station by a long shot. Ac-
Dept. TA-2, 4900 Elston Chicago, IIl. 60630 tion Radio, at Georgetown, Guyana, can be
heard if you're willing to lose some sleep. You
CIRCLE NO. 14 ON PAGE 17 OR 103 may hear programs in English and Hindi, an
East Indian language. around 0830 . . . 4850

—A fairly recent newcomer to the 60 meter
band is Radio Clarin in Santo Domingo, Do-

CODE PRACTICE SET & TAPES minican Republic. It has been widely reported

IS st wa TG-34 KEYER: Code practice set | with solid signals in Spanish during evening

used to reproduce signals pre- T i q is-
e ke h‘ours . 4990 Radzo' CORDAC, a mis
tape. Variable speed motor, key- | Sionary station in the African country of Bu-
ing oscillator with speaker & H

Biane jack: Bower required: 115 rund1: recently has be.come a real .DX target
E V. 50,60 cyc. Comes in portable | of many North American DXers since recep-

carrying case: 15 x 10 x 10" | {ion has been reported around 0500 on this

wt.: 40 Ibs Used, serviceable: $24.95, Ch:ecked: $29.50 ! N N

1s TAPES TO A COMPLETE PRACTICE SET: side of the .Alla.ntlc R % 504.2———A Peruvian

1 thru =4 cover different groups 29 1ZWEN Coded G station, Radio Libertad de Junin has been op-
i spa 2 ac BS. . . .

25 wiag s o pace nniers and §}; 12y p‘\mTr.ti 33‘:' erating around this frequency in recent months
eLers 12 0 M Tuact AMess. .

29 gurl Timews & toers. 13 138D Tiel Mess. and can be heard on occasions about 0690.

ZsMomEMICalcajGroupsioy = Ui L actiese] with programs of Andean music. If youre

TAPES PRICE: $2.00 £ach @ All prices F.0.8., Lima, Ohio e . ” X .
SEND Toom$ FOR BIG stspc,ar,uoe: Dept. EE familiar with the “sound™ of Simon and Gar-

funkel’s record, *“El Condor Pasa” you’ll
1016 EFQI!ElK!A RB:nDOSl gleAOI-II:OE-sltsaoz quickly recognize Andean-type .music s 3 @
. t . 6055—Because of an abbreviated English

schetdule, Belgium is not among the first dozen
European stations a DXer logs. But you should
have no difficulty if you tune in at 0040 for

the English commentary . . . 7170—The new-
prm—r | | est of the Voice of America overseas relay sta-
PROFITABLE ONE-MAN tions is located at Kavala, Greece. Listen for

English programming around 2330, with iden-

ELECTRONIC FACTORY tification at 0100 . . . 9725—The English

Investment unnecessary, knowledge not required, language Merry-go-Round program is one of
sales handled by professionals. Idea! home business. the most popular offerings of the Swiss Broad-
Write for facts today! Postcard will do. Barta-EL, casting Corporation at Berne. Tune for this at

Box 248, Walnut Creek, CA 94597,

(Continued on page 99)
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When You Go Mobile...

Fill,er up PREMIUM

at Radio Shack

Realistic® SSB/AM transceiver —
the “talk power” you need

24995

- e ————s

The TRC-47 isn't gimmicked or souped-up
just to be pretty. This husky brute is a pow-
erful performer. 69-channel operation—23
AM, and when it's tough to get through,
you've got 46 more on SSB. 12 watts PEP
output—works where AM-only sets won't.
With all crystals. Negative ground. #21-147.

FREE New 1975
Radio Shack Catalog

OVER 2000 PRODUCTS
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phono-
graphs ¢ TV Antennas ¢ Radios
Citizen Band ¢ Amateur Radio

Auto Tune-Up e Tools « Batteries

Wire ¢ Kits o Testers

1 164 pages’ of the finest in
home and hobby electronics.
Respected names like Realistic,
i Micronta, Archer, Science
Fair—and theyre available
: only at Radio Shack stores and
dealers nationwide! See what's
¢ really new in electronics.

|

oo H2T10 THICK

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

| 1975 Mail to Radio Shack, P. 0. Box 1062,
l S Fort Worth, Texas 76101 (Please print).

: Name Apt. No._____ {
| Street |
b city :
: State ZIP [j i
e s e e e e e s o e o ]
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FCC Type Accepted

Our best 23-channel A
transceiver —real "heavyweight”

The TRC-24B is a no-frills. no-nonsense rig
that packs a mighty CB wallop. It's got full-
power 4-watt output for long-range “sock” and
a dual conversion receiver that rejects ad-
jacent-channel interference in high-CB-usage
areas. Rugged, compact. reliable. With 95
all crystals. Negative ground. #21-145. 159

Negative to Positive Ground Inverter

P

A "must"” for many truck-
ers—permits use of 12-
volt negative ground
transceivers in positive

ground trucks. 1995

- $#22-129. .

Radio Shaek
A TANDY CORPORATION COMPANY

3000 STORES o 50 STATES « 8 COUNTRIES

Retail prices may vary at individual stores.
Prices and products may vary in Canada.
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By Jack Schmidt

|

L

7
U
/o

Ui

“The store had this marvelous sale
on outdated tapes.”

“This is our whitest Christmas
since the blizzard of '69.”

“Don't worry . . . | have the homing
beacon on and a strobe light on
the mast .. . he'll find you.”

“,..thecabinetisonsale...
the guts are extra.”

...........-.I....‘.'.'.........'O..'O.........'.....',..._,...".......'...,..‘..4........l.....‘....
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elementary 15>

Electronics

DANGEROUS GAS PRESENT

MOBILE GAS ALARM

by C. R. Lewart

N ow—our mobile gas alarm means safety on the road; it stands silently by—
sniffing with an electronic nose for dangerous combustible gases. When
just a small concentration accumulates around its solid-state nostrils . . .
WHAMMOI! The area is shattered. Not by a tragic explosion, but by a loud
sceaming alarm that keeps on sounding until you turn it off!

Best of all, this alarm can be conveniently powered by electrical systems
found in cars, campers, trucks, travel trailers, motorhomes, houseboats,
speedboats, electric-start outboard boats, airplanes, all-terrain vehicles,
even your electric-start lawn mower—virtually everywhere 12 volt DC power
is available. (Turn Page)

NOVEMBER-DECEMBER, 1974
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@/@ MOBILE GAS ALARM

Although we don’t always like to think
of it, there is a danger associated with de-
oxidizing (combustible) gas such as pro-
pane-fired camper stoves, gasoline fumes in
the bilge of a boat, exhaust fumes released
by everything from diesel trucks to lawn
mowers. There’s even the possibility of
flame-out and gas leakage with a plumber’s
soldering torch.

All these situations and many more can
mean danger if gas is allowed to accumulate
in confined areas. Though the special semi-
conductor gas sensor used in this project
has been the basis for kits and construction

Author’s model for portable use. A remote
location for both the semiconductor “‘nose’’
and Sonalert alarm is an option to consider.

articles in magazines in the past, none, to
our knowledge, made such efficient use of
the power required to operate its sensor.
OK. No problem when you’re powered by
your local electric company. It’s when your
power system is based on a storage battery
that even l2-watt* becomes important.

But with this project e/e cfficiently snips
the AC power cord and moves the solid-
state gas sensor anywhere 12-volt DC pow-
er is available.

You can have this modern gas sensor for
use away from power lines that draws hard-
ly more than one tenth of an amp at 12
volts—an average power of 1.2 watts. We've
used the handy 555-type timer to power-
piutlse the detector at the 12-volt level, so the

*With a series dropping resistor lowering 12 volts to
the required 1.2, you can waste 9 times the power
actually used by the gas detector element. This is pure
power waste you can't afford when operating from
battery power—even high power auto batteries. Multiply
that power loss by the number of hours the unit is in
operation (say, overnight) on a camping trip, and you
come up with a hefty amount of wasted watt-hours.

Typical temporary installation in a pick-up
camper. Recreational vehicles often have an
electrical outlet supplying 12 volt power.

average power is similar to that provided by
1.2 volts DC.

How Does It Work? Thrce basic parts of
the circuit are a power-saving filament volt-
age supply for the sensor, the gas sensor
device itself, and the alarm tripping circuit.
Let us look at them one at a time.

e The power supply for the gas sensor
consists of pulse-generating integrated cir-
cuit IC1 and a PNP power transistor Q1.
The integrated circuit sends periodic pulses
which turn the power transistor on and off
and thus gate the battery power. This ap-
proach saves approximately 80 percent of
the battery power as compared to the con-
ventional voltage dropping resistor or power
transistor with heat sink methods. Zener
diode D1 assures a constant filament supply
for the sensor independent of changes in
the battery voltage.

e The gas sensor element (Fig. 1) is com-
posed of bulk semiconductor material

15

STAINLESS STEEL
MESH

SENSOR
METAL WIRE

16

MM

0 CONNECTORS
Fig. 1

This unit is electrically symmetrical.

Either element can serve as the input
or the output of this rugged detector.

FELEMENTARY ELECTRONICS
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(mainly tin oxide) heated by a thin filament
coil. The semiconductor material lowers its
resistance when cxposed to a variety of
deoxidizing gases. The sensor reacts to
hydrogen, carbon monoxide, propane, and
organic solvent vapors in the alcohol, ke-
tone, and benzol families. For example, the
sensor can easily detect concentrations of
only 100 ppm of carbon monoxide. The
sensor restores itself to high resistance a
few minutes after the gas source has been

removed, and it has a life span of several
years.

e The alarm tripping circuit turns the
buzzer on when the sensor resistance de-
creases so that the voltage at the gate of
the SCR exceeds a value preset by R7, the
sensitivity adjustment potentiometer. Once
the SCR is triggered, the buzzer starts to
operate. Then, switch S1 must be used to
reset the SCR to stop the buzzer. Zener
diode D2 prevents the circuit from sounding

€1—220 uF electrolytic capocitor, 35 to 50 VDC
(Radio Shock 272-1017 or equiv.)

€2—0.1 uF copacitor, 25 VDC or better (Radio
Shack 272-1069 or equiv.)

€3—0.01 uF capacitor, 25 VDC or better (Radio
Shack 272-1065 or equiv.)

D1—Zener diade, 9-valt, 2-.watt (Rodio Shack
276-622 or equiv.)

D2—Zener diode, 4-volt, Vz-watt (Radio Shack
276-620 or equiv.)

IC1—Integrated circuit, 555-type timer (Radio
Shack 276-1723 or equiv.)

Ql—Transistor, HEP-700 or Radio Shack 276-
2026

R1—T100-chm, Y2-watt resistar (Radia Shack 271-
000 ar equiv.)

R2—110,000-chm, Y2-watt resistar (Radio Shack
271-000 or equiv.)

R3—10,000-chm, Ya.watt resistor (Radio Shack
271-000 or equiv.)

R4—-270-chm, Y2-watt resistor (Radio Shack 271-
000 or equiv.)

R5—4700-0hm, Y2-watt resistor (Radia Shack 271
000 or equiv.)

{ -
12VDC RI :
) 1008 ¢ SONALERT |,
SR2 A
< HOK
a 8
¥
Lo 3 R4
T2 $ik 161 3p-am—e
uF 6 2700
2 5 1
TICZF OICET
Ap Olp
icl Ql SCR! z2
(TOP VIEW) D1,D2  (METAL SIDE (METAL SIDE TOP VIEW
8 33 A (5 OWN) DOWN) 2 3
+—n-
E s 0 0
1 4 ] "
EGCB C ﬂ G 1 4

PARTS LIST FOR GAS ALARM

R6—220.chm, Y2-wati resistor (Radio Shack 271-
000 or equiv.)

R7—10,000-chm potentiometer, linear taper
(SENSITIVITY) (Radio Shock 271-1715 or equiv.)

R8—3300-ahm, Y2-watt resistor (Radio Shack
271-000 or equiv.)

§1—Switch, spst, any style pushbutton or toggle
you select (ALARM RESET) (authar used Ra-
dio Shack 275-651)

SCR1—Silican controlled rectifier, Radio Shack
276-1079, or General Electric C106.

Z1—Semiconductar gos detector madel 105
(Available from Sauthwest Technical Praducts
Ca., 219 West Rhapsody, San Antonia, TX
78216 for $6.25 pastpaid)

Z2—Sanalert madel $C628 or equiv.

Misc.—Wire, salder, perf baard, push-in clips,
cabinet apprax. 3-in. high by 4-in. wide by
6-in. deep (Radia Shack 270-252 shown), IC
socket, knab, 7-pin miniature tube sacket far
Z1 (Radio Shack 274-1511 ar equiv.), polar-
ized sacket far 12.volt input power (Calectro
F3-170 shawn), automative-type cigar lighter
accessary plug and cord for 12-valt input
power (Radio Shack 270-021 or equiv.) etc.

NOVEMBER-DECEMBER, 1974
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BACK
J1 Q1
11 n [ ]

FRONT

You can follow this layout exactly making point-to-point wiring connections underneath the
perf board and to push-in clips. Take extra care to insure that correct polarity is applied.

an alarm if a transient appears on the 12-
volt power supply line.

Operation. The gas sensor element has a
fair amount of thermal inertia as shown in
Fig. 2. Therefore, after connecting the
instrument to a 12-volt car or boat battery,
wait for four to five minutes with S1 in off
position and R7 at minimum (counter-

RESISTANCE
BETWEEN PINS 18 2
AND PINS 3 & 4

HIGH

Low

\
1
1
!
1
t
!
I
|
I
H

1
| ; TIME
POWER GAS  GAS SOURCE
CONNECTED DETECTED REMOVED

Figure 2 shows why you must warm up the
heater element for a few minutes before
making a sensitivity adjustment final.

34

clockwise) resistance. After the time has
elapsed, turn S1 on and start turning the
sensitivity adjustment slowly clockwise.
When the alarm sounds, switch S1 off, turn
R7 shightly back, then switch S1 on again.
To obtain maximum sensitivity you can
repeat the sensitivity adjustment after a
half hour.

When the buzzer sounds, the only way
to turn it off is with S1 (not with the sensi-
tivity adjustment). Check the circuit by
rubbing a drop of gasoline or alcohol on
your fingers near the sensor. The alarm
should then sound. It then takes the sensor
four to five minutes to restore itself to the
same sensitivity.

Construction. The project is straight-
forward. Follow the layout shown. All the
components fit on a 3- by 4-in. perf board.
A 6- by 3- by 2-in. cabinet will house the
entire project. Mounting the gas sensor is

(Continued on page 102)
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O Never mind the high price of gasoline,
fight infilation and still maintain your in-
dividuality by electrifying your bicycle.
That’'s what Joachim Egenolf of Munich,
Germany did, and you can do it, too!

Not shy of putting in a little effort and
time, Joachim took the electric DC motor
out of his grassmower and installed over
the frontwhee! of his bicycle together with
a little shaft which presses onto the wheel’s
rubber tire. He then took the 12-volt bat-
tery out of his Volkswagen and placed it on
rearcarrier of his bike, securing it with strong
elastic bands, and connected motor with
battery through an on/off switch. “That's
all”, he said. “It works perfectly. If you do
not own an electrical grassmower, buy a
second-hand unit or a factory replacement
type. In fact, visit your local auto junky
and pickup a spare battery. You may be
able to use motors from junked automotive
heater units.

Joachim’s concoction can recach about 19
miles per hour and if one uses nothing else
but the battery, it will go for about one
hour. But you do not need to rely only on
the battery. At times pedalling isn’t a bad
exercise, and so you can extend your maxi-
mum travel radius.

Mr. Egenolf sees a future in this idea for
himself and for every experimenter who
feels the pinch of high gasoline prices. The

NOVEMBER-DECEMBER, 1974

HECTAI
[
1SCOMING

by Janus Kodrum

Editor’s believe that many of their readers
will rig up similar electric bikes in a few
hours of toil and enjoy local weekend travel
at practically no expense. Your car can re-
charge the battery during the weeks normal
driving. See your neighborhood the unpol-
luted way. I

A spring-loaded device holds the DC motor’s
shaft against the rubber tire offering
front wheel drive like the Eldorado.

www.americanradiohistorv.com
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better the
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NTS DIGITAL GR-2000 SOLID STATE
COLOR TV WITH 315 SQ. IN. PICTURE
AND VARACTOR DIGITAL TUNING

- TROUBLESHOOTER
ELECTRO - LAB VOM

As an NTS student you'll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you'll build and keep. Our
courses include equipment like the 5" solid-state
oscilloscope, transistor and tube-tester, vector moni-
tor scope, 74 sq. in. B&W TV, and solid state stereo
AM-FM receiver. The unique NTS Digital GR-2000
color TV with first ever features like silent varactor
diode tuning; digital channe! selection, {(with op-
tional digital clock,) and big 315 sq. in. ultra rectan-
gular screen. This is just a sampling of the kind of

Simulated TV reception

better equipment that gets you better equipped for
the electronics industry.

This electronic gear is not only designed for train-
ing; it's field type — like you'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely ilustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.
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AL N-—CIRCUIT TRANSISTOR TESTER
M ot )
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HIGH FIDELITY

SPEAKERS

SOLID STATE STEREO
AM FM RECEIVER
AMPLIFIER

COLOR BAR/DOT

GENERATOR

VECTOR MONITOR
SCOPE

FET — VOM
SIGHAL
TRAZER

5" OSCILLOSCOPE
Compare our training; compare our tuition. We em-
pley no middiemen because we need no salesmen.
We believe you have the right to make your own de-
cisions based on the facts, and you'll find these all
spelied out in our catalog mailing. Lessons, kits, and
experiments are describad in full colar. Most liberal
refund policy and cancellation privileges — it's all in
writing. And our {ow tuition is another big advantage.
No frills, no commissions to pay. This means lower
tuition for you. You receive solid training value. NTS
puts more into your training, so you get more out of

SOLID STATE 2-METER
FM TRANSCEIVER AND
POWER SUPPLY

SOLID STATE
B&W TV

SIGNAL

SOLID STATE GENERATOR

POCKET RADIO

it. Make your own decision. Mail the card, or write it
card is missing. There’s no obligation, ever, and no
salesman will call.

Approved for Veteran Training. Getfacts on new
2-year extension.

NATIONAL @& SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident & Home Study Schools
4000 South Figueroa St., Los Angeles, Calif. 930037

CIRCLE NO. 21 ON PAGE 17 OR 103

www.americanradiohistorv.com



www.americanradiohistory.com

ick and choose your pocket calculator

he recent proliferation of prices, brand

names, and models of pocket calculators
can make the buyer’s choice a difficult one.
Calculators which are superficially similar
may be quite different in terms of their
capability and convenience.

In order for us not to mix our apples
and oranges, we decided to consider only
under $100 calculators, and we will con-

Four-function pocket calculator from Heath
builds from a kit, makes self-service simple.
. Eight digit 1C-2009 costs $89.95.

Panasonic unit includes an entry counter to
keep track of total number of invoices.
Model JE-2001 price: approx. $99.95.

this price range. In weighing various avail-
able options, we look at them from the point
of view of an electronics hobbyist and a
high school or a college non-engineering
student. For enginecering students and engi-
neers, we would rather recommend’ cal-
culators in higher price brackets featuring
scientific notation and transcendental func-
tions. You may, of course, modify our

sider only features likely to be found in weighting scheme if you feel strongly about

1 Does the calculator come with a guarantee of 90 days or more, and can
it be serviced thereafter? (A)

2 |s the display clearly visible? (A)

3 1s there an 8-digit display? It is a must for everything but the simplest
operations, (A)

4 Does the start of a new computation, after an = sign is depressed, clear
the machine? (A)

5 Can you clear the last entry without destroying the sub-total or a previous
multiplicand or dividend? (A)

6 Is there a floating decimal? A fixed decimal is only good for $ and ¢ compu-
tations. For everything else the floating decimal is more convenient. (B)

7 is there a memory register? Full memory register with CM, RM, M+ and
M— keys is one of the most important features in an under $100 calculator.
If fewer than 4 keys are available for memory functions give it C (if nega-
tive numbers cannot be stored in memory, lower to D). (B)

8 Can you use the algebraic mode of entry for subtraction? The algebraic
mode for subtraction (5—3= ) is more natural than the *‘adding machine”
mode (5+3—=) for performing a subtraction. (B)

9 Is the calculator equipped with Nicad rechargeable batteries? Can the
batteries be recharged without removing them from the calculator? Can
the calculator be operated while it is being recharged? For all three, get

a (B)
10 Is there a constant function? Check the operation (automatic or settable
with a switch); does it operate on all 4 functions? Depress 5+3==; it

should equal eleven with a “4-function” constant. (B)

11 Must an insignificant zero be entered? If the number you enter is (for
example) 12, make sure that pushing keys 1 and 2 is the only action re-
quired (not 12.00 or 1200). (C)

12 Are insignificant zeros truncated? Check for leading and trailing zeros;
5+4 should result in 1.25 right adjusted (not 1.2500000). (C)

40 ELEMENTARY ELECTRONICS
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With our buyer point chart ... ..

a particular feature.

Put letter A, B, C, or D with each feature:
Letters A means do not buy without it,
B says it is an important feature, C means
less important but still a nice thing to have,
and D means a convenience selection which
is certainly up to you. Of course, you may
change the weight of any rating.

Size Up Your Choice. Go through the list;
if a feature is available, circle the appropri-

Bowmar 10-digit calculator includes four
extra functions including square root and
xchange. Model MX90 price is $89.95.

Radio Shack unit has a separate constant
register in addition to a regular memory.
Model EC-350 sells for $69.95.

ate letter A, B, C or D. To obtain a “box
score” for a given calculator, multiply the
number of As by 10, the number of Bs by 6,
the number of Cs by 3, the number of Ds
by 1 and obtain a total (you can use a
borrowed calculator to perform this opera-
tion).

Here then arc the leading features you
should look for in the order of decreasing
importance:

13 Are easily available batteries used in a non-rechargeable calculator (pen-
light or 9-volt transistor radio types)? (C)

Can the calculator be operated for at least 3-hours between battery
changes or recharging? (C) _
15 How is the feel of the keyboard? The keys should exhibit a “typewriter”
feel where a slight resistance to the touch must be overcome before the
key is activated. This helps prevent a false entry. (C)

Does the constant option provide squares and reciprocals? In the con-
stant mode, 4X== should give 16; 4+~ == should give .25 as the answer
(if separate X2 and 1/X keys are provided, also give the same rating). (D)
17 |s a meaningful answer available even if the calculator overflows? Check
that when the result overflows you retain the most significant digits and
that the decimal point appears eight places from where it should be it
more digits were available (11111X11111 should display 1.2345432 and the
overflow indication on an 8-digit calculator). (D)

Is there a square root key? it is useful for many technical computations. (D)
How about an exchange key? An EX key exchanging the multiplier with
the multiplicand or the divisor with the dividend, or frequently, the memory
register with the current display is quite useful to check the last entry. (D)
Is there a percent key? The % function is a nice feature, but make sure
that it is easy to operate (120+5% = should give 126). (D)

21 Is there a power saver feature? A LED display should go out after 20 to 50
seconds to conserve battery power, a special key usually restores the dis-
play. (D)

Does the calculator clear automatically when turned on? (D)

Is there a “floating’”” minus (—3.5, not — 3.5 or 3.5—)7 (D)

Is there a change-sign key? it is of some usefulness; especially if your
checking account starts with a negative balance! (D)

Is there a “get ready’ feature? The 5 key should have a small “bump” in
the center to help index the hand to the key board. (D)

14
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Racing driver Richard Petty undergoes
tests while wearing his Cool-Head
helmet (right). The square box right
of the driver seat (below) contains
the ice canister where heat removed
from the drivers head is dissipated.

[J Calm nerves and a cool head are the mak-
ings of a champion in any field. For racing
drivers this is only too true and now to keep
his head coo!l the racer can fit his helmet with
its own electronically controlled cooling jacket.

Racing driver Richard Petty believes he owes
his success over the last two seasons to the fact
that he “kept a cool head while others didn’t!”
Petty is talking about races in which his racing
helmet was fitted with a special liner which
kept his head at a controlled cool temperature.
At the 1973 and 1974 Daytona Beach 500, the
temperatures inside the cars was reading 105° F
yet Petty didn’t perspire and he raced home first.

The Cool-Head system was NASA developed
for use by helicopter pilots. The system was so
successful that it was decided to adapt the sys-
tem for use by racing drivers. During a test
heat run inside an environmental chamber,
Petty wore his normal driving suit while being
subjected to simulated race temperature and
humidity. At 120° F with 70% humidity Petty
didn’t perspire and felt calm and collected. The
results of the automated tests showed that the
use of the Cool-Head system cut the drivers’

Hot Races

By Joe Gronk

normal race weight loss by two-thirds, the body
temperature rise was cut in half and visible per-
spiration virtually vanished. All these factors
help reduce driver’s fatigune and improve driv-
er’'s comfort, which produces all round greater
safety—and the checker flag. too!

The secret of Cool-Head, marketed by Aero-
therm, Acurex Corporation of Mountain View,
California. is the Flexitherm patches—flexible
heat exchangers which provide up to ten times
the heat transfer of previous methods used for
personal cooling. These patches form the liner
which goes inside the racing helmet. The patches
are so thin, the same size racing helmet can
be worn.

A water/propylene glycol mixture is cir-
culated through the patches in the helmet by a
small pump. This working fluid is passed through
another Flexitherm patch which is wrapped
around an ice canister. Thermisters sense heat
levels and provide control for temperature.
Cool-Head is being investigated by doctors for
treating high fevers, migrane headaches and
use in cancer chemotherapy. Keeping cool can
save lives, too!

ELEMENTARY ELECTRONICS
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0] With the average working gal and guy
being squeezed from all sides just to put a
meal on the table, there’s little left over for
anything else. It's no wonder, then, the past
few months has brought a lot of mail asking
about CB gear which can do double-duty.
Maybe Joe Average just doesn't have the
loot anymore to spend on every CB gadget
that comes down the pike.

The best place you can look to save-a-
buck with double-duty equipment is the
main CB rig itself. If you're a newcomer
to CB and ready to spring for your first rig,
ask yourself if you have, or will have need
for a walkie-talkie. If the answer is yes, you
can save a bundle by getting a walkie-talkie
that can also serve as a base or mobile, such
as the Fanon T1000.

Here's Why. The high power walkie-
talkies are basically full-5 high performance
transceivers shoehorned into a hand-held
case. Some models are even available with
full 23-channel coverage, as is the T1000.
Though walkie-talkies are generally designed
to be powered by alkaline batteries, re-
chargeable Nicads and a line-powered
supply are also available, as is an automobile
power cord (for the cigarette lighter).

Most medium and high power walkie-
talkies are equipped with an antenna output
jack; a small adaptor such as shown in the
photographs allows easy connection to a
standard base or mobile antenna. Plug the
antenna into the high power walkie-talkie
and you've got a battery powered base or
mobile station. Plug in a line-powered sup-
ply and you've got a mini-packaged base

The Fannon T1000 high power walkie-talkie is from the
Fannon/Courier Corporation, 990 South Fair Ocaks Avenue,
Pasadena, CA 91105. List price is $174.95. Circle No.
42 on the Reader Service page for more information.

43
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CoEs

station; or plug in the auto power cord and
you've got a full feature mobile. In short,
one rig and a simple antenna converter plug
makes a base or mobile station; the same
rig and the optional line-powered supply, or
auto cord, gives a double-duty installation.
Zoom In. A closer look at the Fanon
T1000 will show you just what you can
expect. First, the T1000 is slightly different
from the usual walkie-talkie in that it doesn’t
use a speaker that doubles as a microphone.
Both a speaker and a separate mike are
mounted in the side of the case, much like
a standard telephone. To use the rig you
hold it just as you would a phone, talking
directly into the mike while the speaker
pours the received signal right into your
ear—a handy arrangement when you're
working from a noisy location.
Secret of saving green stamps is d multi-
purpose unit like this high-power twenty-
three channel walkie-talkie. Antenna adap-
o tor "‘interfaces’’ between
% walkie-T and standard PL-
| § 259 antenna connector.

$0-239
ADAPTOR
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Looking at the front of the rig, working
down from the top, there’s a combination
battery condition/S/RF meter, a rmeter
selector switch, a baitery saver switch, side
by side linear squelch and volume controls,
a channel selector which provides all 23
channels and a PA position, a delta tuning
switch and the on-off switch. (The battery
saver switch reduces the power output of
the transmitter by about one-half for medi-
um and short range work.)

On the rear of the walkie-talkie you'll
find a strip with four jacks; each jack has
an individual plug which keeps out dust and
dirt when not in use. The plugs are secured
to the case, so you can’t lesc them when
you take them out. The jacks provide for
an external microphone, external speaker
(PA), earphone, and external antenna. On
the bottom of the transceiver is the external
power jack.

The battery pack is external to the trans-
ceiver itself and mounts to the side of the
transceiver, or it can be worn on the belt
with a supplied power cord connecting the
battery pack to the transceiver. The battery
pack takes 12 Nicads or 10 alkaline bat-
teries; two dummy batteries are provided
for “fillers” when operating with alkalines.

The receiver section is double conversion
with an overload-immune FET RF-amplifier
front-end. A ceramic filter is provided in
the IF amplifier for extra selectivity. There
is a half-wave noise limiter and squelch.

The transmitter is more or less conven-

SPEAKER

PUSH TO TALK

-

& CHANNEL 3
g4 _— SELECTOR ™—_
=

|

T g

S/RF METER— [k

tional, with the output feeding an internal
loading coil and then the telescopic whip
antenna. The loading coil is also used for
receiving; both the antenna and loading coil
are automatically disconnected when the
antenna connector is plugged in.

Performance. The T1000’s performance,
as you'll see. is just about the same as any
decent basc station transcejver. Using the
T1000 as a base station, with the antenna
connector adaptor, the sensitivity measured
0.8 4V for 10 dB S+N/N (signal plus noise
to noise ratio). Adjacent channel sclectivity
was 46 dB. Image rejection was 40+dB.
The AGC action for an input signal range
of 2 to 10,000 ©V measured 8 dB. The §-
meter is marked in S-units but checked out
as a relative signal strength indicator—typi-
cal of walkie-talkie S-meters.

The transmitter power output was, typi-
cally, highly dependent on the condition of
the batteries. With fresh alkalines the trans-
mitter delivered 3 watts RF output to a
50-ohm load. With the batteries run down
(from continuous operation) to 10 volts,
the power output was 1.8 watts. Using an
auto power cord with a car electrical system
running at 13.8 volts, the power output was
2.4 watts—the same power output as when
a line-powered supply was used.

Both the receive and transmit audio
quality are typical of walkie-talkies—atten-
uated lows and plenty of midrange. A more
full-range sound—as might be preferred for
base use—was attained by using a larger
external speaker and an external micro-
phone. When using an external microphone,
the transmitter is still keyed with the walkie-
talkie’s press-to-talk switch; the PTT switch
function is nor moved to the
microphone.

When you’ve backed the
budget up against the wall
and can’t squeeze out another
cent (another shortage!) a
high power walkie-talkic such
as the Fanon TI000 is the
“way to go” for base, mobile
and portable coverage from
a single transcciver.

For additional information
on the Fanon TI1000 circle
No. 42 on the Reader’s Ser-
vice Coupon. [ ]

Double view of same T-1000. Use
unit as a mobile without the battery
pack shown. A 12-volt DC cord is
available for mobile operators.

ELEMENTARY ELECTRONICS
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Economy minded? This Junk Box Project saves money s
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Thé secret of greatly extended cell life is periodic recharging!
by Steve Money

0 As vou THrROw that worn out battery
from your transistor radio into the nearest
trash can, have you ever wondered if there
might be some method of getting a bit more
life out of a standard battery? An auto-
mobile battery gets recharged every time
you run the car’s engine. How would it be if
the useful life of a battery for your radio
could be extended in some way?

Now if you go along to your friendly
neighborhood radio dealer and ask him
about it he’ll probably tell you that it can’t
be done. Well, after all, he is in business
to sell you a new battery. Don’t give up in
despair because you'll be pleased to learn
that dry cell batteries, like the one in your
radio, can be recharged—up to a point.

It’s not too difficult to get several times
the normal life out of a standard battery
before it becomes useless. If you or the kids
use a radio, battery powered model or
other battery driven appliance fairly regu-
larly, the cost of replacing batteries may be
starting to hit your pocket. So why not
scout around the junk box and make your-
self a battery charger; this article will give
you plenty of handy information about in-
side a battery, too.

Inside the Cell. Many of the batteries
commonly used today, are of the “Leclan-
che” dry cell type. Let us take a look at the
inside of a typical dry cell and see what
makes it work.

As a typical example of construction let
us take a standard size D flashlight cell and
saw it in halves from top to bottom. The
inside will look as shown in Fig. 1.

Under the paper or plastic labels on the

NoOVEMBER-DECEMBER, 1974

outside of the cell is an outer metal case
which acts as the cathode, or negative elec-
trode, of the cell. This case is made from
zinc.

The anode, or positive electrode, consists
of a black mixture which fills most of the
inside of the cell. This mixture is made up
from manganese dioxide and powdered car-
bon. The active element in the mix is the
manganese dioxide but this is a relatively
poor conductor of electric current. Carbon,
which is a good conductor, is added so that
current can flow more easily through the
cell.

At the center and running from top to
bottom of the cell is a carbon rod. This rod
acts as the anode connection out of the cell

ONE PIECE
COVER (+)

] POLYETHYLENE
A coar

| __ELECTROLYTE

i
H———CARBON ROD

!/fINSULATOR

Figure 1. Half a dry cell.
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and is usually capped by a cap or plate
which serves as the positive terminal of the
cell.

Between the anode and cathode is a thin
layer of corn starch impregnated with sal
ammoniac (ammonium chloride) which
forms the electrolyte of the cell. This is the
fluid that messes up your radio if you leave
“dead” batteries in it for a long time. Nor-
mally the clectrolyte is prevented from
leaking out of the cell by a bitumen or
plastic seal at the top of the cell.

To prevent the cell from being short cir-
cuited, the anode and cathode are insulated
from one another by fiber disks at the top
and bottom of the cell. Thus the only con-
nection internally between the anode and
the cathode is through the electrolyte.

Some batteries are built in a different
way, but the materials used and the method
of operation are similar. Transistor radio
batteries are often built in layer form. Each
laycr forms one cell and since they are ef-
fectively connected in series there would be
six layers in a normal 9-volt transistor radio
battery.

How it Works. Electricity is generated in
the dry cell by chemical reactions which
occur between the anode, cathode and the
electrolyte. If the anode and cathode are
brought into contact through the electro-
Ivte, an electrical potential will be developed
between them. This potential ionises the
electrolyte. The ions in the electrolyte are
atoms on which there is a positive or nega-
tive charge because they have either lost
or gained an electron. These ionised atoms
can then migrate through the electrolyte to
cither the anode or cathode. When an ex-
ternal circuit is wired across the cell, current
flows between anode and cathode and the
ions flow through the electrolyte to main-
tain it,

The actual chemical reactions which go
on inside the cell as it discharges are quite
complex. In the process the zinc in the case

dissolves into the electrolyte and becomes
converted into zinc chloride and zinc oxide.
In time, this case gets eaten away and the
electrolyte becomes ineffective or leaks out
(that’s why some cells are clad in steel).
When this happens, the internal resistance
of the cell increases so that it can no Jonger
deliver its normal load current. For a new
cell the output voltage will be about 1.5
volts. As the cell discharges the voltage
falls until it gets below 1 volt when the
cell is considered dead and needs to be
replaced by a new one.

Recharging? Ever since dry cells were
first made there have been various attempts
made to recharge them. If a direct voltage
is applied across the cell so that current is
driven back into it, the chemical reactions
that occur in the cell tend to work in reverse
(the zinc compounds in the electrolyte are
converted back into pure zinc which forms
on the case, and the electrolyte returns to
its original state).

R2

Ipis

ICHG J*

—
|
1

. STEP-DOWN
TRANSFORMER

R1

3 BATTERY
TON7VAC ”’ 24VAC
SECONDARY {ON CHARGE
L

Find all the parts you need for a simple

charger like this in o well-equipped junk
box. Table below shows R1/R2 values to use.

Unfortunately, not all of the chemical
reactions operate in reverse so the cell
cannot be restored completely to its original
“as new” condition by recharging it. In
fact, direct current (DC) charging makes
the zinc “plate-out” uncvenly, so holes will
still appear in the case after a time and the
cell will eventually die. Nevertheless, this
type of charging can increase the effective
life of a cell which saves you a few pennys
cach time.

In the carly 1950s it was found that an
asymmetric method of charging gave better
results. In this system the cell is charged

during the positive half cy-

cles of the AC supply and

Battery Volts R1 R2 ImA allowed to discharge slightly
ohms ohms during the negative half cy-

Transistor-type 9 470 (12W) 10000 (2W) 10 cles. It seems that this makes
6 size AAcells 9 120 (12W) 2700 (12W) 40 the zinc plate-out more
4 size AAcells 6 220(%2W) 2200 (12W) 40 evenly on the cell walls, so
2sizeDcells 3 68( 1W)  470(%W) 125 ¢ holes do not form so quickly.
(Continued on page 104)
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A Builder's Basic Insights to...

Take two basic electronic items—the IC op-amp and general purpose diode—and
put them together! We show what makes the whole greater than the sum of the parts!

by J. R. Laughlin

[J THERE ARE A GREAT number of circuits in
use which involve severe compromise because
of the non-ideal characteristics of the diode.
This article presents a variety of circuits in
which the operational amplifier and diode are
used together, so the amplifier can extract ideal
performance from the diode.

A basic silicon er germanium diode has sev-
eral outstanding imperfections. There¢ is an
effective voltage offset. The voltage offset varies
from diode to diode. This offset is strongly
affected by temperature. The diode has a non-
linear volt-current characteristic. The diode ex-
hibits a resistance which varies with temper-
ature.

Figure 1 illustrates all of these characteristics.
Note that when the forward voltage is below a
certain level, but greater than zero, the diode
does not conduct. After the diode begins to
conduct, it can be seen that the conduction is
nonlinear. This is shown by the curvature of
the lines on the graph. Curve # 1 is a relative
representation of a diode at a low temperature
while curve 2 and 3 represent the conduction
at higher and higher temperatures. The fact
that the curves are not vertical just points out
that there is a certain amount of resistance in-
herent in the diode at all times. As the diode
current increases we see the curve become more
and more vertical in nature, which means the
resistance of the diode is dropping.

NoOVEMBER-DECEMBER, 1974

Get Together. When we combine a diode
circuit with an operational amplifier, we do it
in a manner that makes the operation of the
amplifier sensitive 1o imperfections in the diode.
Generally speaking, we can say that the diode
imperfections are reduced by an amount equal
to the “open loop” gain of the amplifier. This
gain, for practically all operational amplifiers,
is 10,000 times or greater. Thus, our diode in
conjunction with an op-amp will exhibit offset
voltage only 1/10,000, or less, as great as
normal!

Figure 2 shows two circuits in which a diode

FORWARD CURRENT
\

+3 +.5
1 FORWARD VOLTAGE

Current change is tied to temp and voltage.
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OFFSET REDUCTION
. CONNECTION
INPUT ==
- == TO MINUS OF
SOMNIoN POWER SUPPLY (PIN4)
POWER SUPPLY (GROUND}
CONNECTIONS o 53) 74|
(2-9VOLT =3 4
TRANSISTOR T e 5
BATTERIES) METAL "CAN’ MINI DIP
TOP VIEW TOP VIEW
531,709,741 1
INVERTING 2
INPUT (=) 6 OUTPUT
NON INVERTING 3
INPUT AND INPUT (+)
QUTPUT
CONNECTIONS 531,709,74! 531,741
531,709,74t
FREQUENCY 100 pF istics. Of course, this applies only to a positive
COMPENSATION ) 8 voltage. A negative output at pin 6 will never
CONNECTION be passed to the circuit output terminal because
6 the diode will be turned off.
Th_e circuit of Fig. 2b operates differently. This
.OOS;LFJ__ 531 (OPTIONAL) amplifier does not always operate with a voltage
= 315K gain of one. Any time the voltage at pin 6 is
J below the turn-on level of the diode (approxi-
= 8 b mately 4 0.5 volts for silicon) the diode will be
“open” thereby disconnecting the feedback loop
] from pin 6 to pin 2. In this state we have an
709 (REQUIRED) 741 (NONE) operational amplifier which is operating at its
maximum gain of 10,000. This means that any

has been incorporated. These circuits are the
same except for the routing of the feedback
loop (any circuit path from the output to an
input; here a piece of wire from terminal 6
to terminal 2). Circuit 2a might as well have
never been built! The diode here is not con-
tained within the path of the feedback to the
inverting input, hence the output voltage will be
subject to all diode errors in their full mag-
nitude. Circuit 2b contains the diode wit/-
in the feedback loop. In other words, there will
be no feedback unless the diode is involved.

Read On. For sake of simplicity, let’s as-
sume that the amplifiers have zero offset volt-
age and are perfect in every other respect and
that they have an open loop, or maximum
gain, of 10,000. Circuit 2a is connected with the
output wired directly back to the inverting
input terminal. This means that it will exhibit
a voltage gain, not of 10,000, but of one all
the time. If we apply an input voltage to term-
inal 3 this exact voltage will appear at the
output terminal of the op-amp, pin 6, and will
exactly follow input excursions (within the
limits of the amplifier). However, the voltage
present at the output terminal (to the right of
the diode), will be altered by the voltage drop
of the diode plus all its other inherent character-

input voltage below about +0.5 which appears
on input pin 3 should be amplified 10,000 times.

Keeping in mind that at room temperature
a silicon diode will begin to conduct at about
+0.5 volts, let’s compare the voltages that
appear at the circuit owtput, when an input
voltage goes from 0 toward a positive value. In
circuit 2a we saw that the voltage at pin 6 fol-
lows the input voltage exactly. As the input
(and output) begins to go positive from a 0
value, no voltage appears at the circuit output
terminals until the pin 6 output has reached
a level sufficient to start the diode conducting.
Regardless of what value of output voltage
appears at pin 6, the circuit output will always

6 ot CIRCUIT
OUTPUT

INPUT

6 CIRCUIT

uT
INPUT " OUTPUT

From imperfect to perfect.
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be (1) less by the diode drop and (2) nonlinear.
Continuing. Now let’s start with zero volts at
the input of circuit 2b and increase it in a
positive direction. Any positive input value that
is very small will be amplified 10,000 times.
Hence., when the input voltage has reached
only 0.05 millivolts the output at pin 6 will be
0.5 volts and the diode will begin to conduct.
In other words, in circuit 2b an output voltage
begins to appear at the circuit terminals im-
mediately, and in circuit 2a, only after the
input has reached 0.5 volts. For this reason,
circuit 2b is sometimes referred to as a “perfect”
rectifier. The output curve of this circuit is
illustrated by the dotted lines in Fig. 1.
Applications For Experimenters. Try a sim-
ple half-wave rectifier. If negative output from

3 e i 1.

TYPE 741 AMP
Meter rectifier also needs ripple filter.

Fig. 3 is desired, just reverse the diode. This
circuit makes an excellent meter rectifier since
a linear scale can be used on the meter. The
meter can even be connected from output to
ground through a multiplier resistor for higher
additional ranges. This circuit can be used
quite effectively for low frequency signals.
Figure 4 shows a circuit that will give excel-

o]

10K 10K
4
Lsik
TYPE 531 AMP
Cap boosts high freq response.
lent high frequency response and precision

rectification. This circuit is useful for comparing
the voltage at the input and output of high
quality audio amplifiers.

The circuit in Fig. 5 is deceptively simple look-
ing. This metering circuit will read AC voltage
and 4+ or — DC inputs without any “lead
swapping.” On DC, the bridge always routes
the DC current through the meter in the same
direction, regardless of the input polarity. The
circuit operates best using low current meters,
particularly on AC. Variable resistor R is ad-
justed to give the desired full-scale reading.
This circuit will accept input voltages of up to
ten volts peak if a = 15 volts is used for the
power supply. Higher input voltages should be
divided down with a divider.. Any type of op-
amp can be used here, but for high frequency
operation an amplifier such as the 709-type
will give good wide-band operation. Just re-

NovEMBER-DECEMBER, 1974

INPUT

VA~

ZEROING
-V
Basic IC version of the VIVM.

(]

il
]

member, some types, such as the 709, will have
to be “compensated” according to the manu-
facturers instructions. If DC-only or AC-only
operation is desired, a low pass RC network
or a high pass RC network can be inserted in
the input lead. This circuit also makes an excel-
lent high impedance meter similar to the viacu-
um tube or FET voltmeter. The input imped-
ance is extremely high permitting it to be used
with a standard 10 megohm voltage divider.
For greatest accuracy when measuring very
small voltages, a zeroing pot should be used
with the op amp as shown. This pot is not
necessary when handling only higher voltages.
Figure 6 shows a polarity indicator that can

FROM OUTPUT LED
TERM.OF AMP Sl ,LAMP
FIG 5 uF <
. =
TYPE 741 AMP

A 68-ohm, Y2-watt can limit LED current.

be used with the previous circuit to indicate a
“negative” input. Limit LED current 10 20 mA
with a series resistor.

Hold That Sample. A diode can also be
used with an op-amp to read rrue peak voltage.
Peak voltages of pulses and other non-sinus-
oidal waveforms are nor accurately measured
by conventional circuits. Figure 7 shows the
diagram of a simple, positive-peak-reading
circuil. A positive input to IC 1 will cause its
output (at the “top” of C) to go positive by an
amount equal to the peak of the input. The
capacitor C “‘stores” this value.

When the input voltage starts to go less
positive than its most positive value, the op-amp
output immediately swings negative. Diode D2
is now reverse-biased, and the capacitor with
th peak value stored in it is isolated from the
1C | output. Also, IC 2, connected as a voltage
follower, exhibits an extremely high input im-
pedance to the capacitor, so it will lose mini-
mum charge between positive peaks of the

INPUT

o

OUTPUT
1c2

$ome call it “sample and hc.d.”
P

www.americanradiohistorv.com

49


www.americanradiohistory.com

50

OP-AMP & DIODES

input. This IC2 can also furnish enough power
to drive a meter or other circuitry. The charge
on C is “refreshed” by each positive excursion
of the input waveform. D1 conducts during
negative excursions and prevents the output
of IC1 from “slewing” all the way to the
“minus” power supply value.

This extreme excursion would result in a
slower response of IC1 to positive peaks. For
short-duration waveforms, the IC1 should have
a high slew rate. A 709 or equivalent amplifier
can be used here for greatest accuracy of fast
waveforms. Note that IC 2 only handles rela-
tively slow inputs and does not need to have
a high slew rate. For best storage, C should be
of a very low leakage type capacitor (any of
the “poly” types).

When making current measurements, the
internal resistance of the meter is important
because it adds to the circuit resistance; that
tends to alter the circuit current while the
measurement is being made. Ideally, then, a
current meter with absolutely zero resistance is
needed for maximum accuracy. This stipulation
is a bit hard to meet, especially in the case of
an AC current meter.

More Current Facts. Figure 8 presents a
“zero drop” AC current meter. In this circuit,
the op-amp supplies enough current to the
meter to keep its inverting input at the exact
same potential as its non-inverting input. By
keeping these two terminals at the same poten-
tial, they are, in effect, shorted together!

The full-scale current reading will be equal
to the FS of the meter itself. The meter can be
shunted to increase the range; however, it must
be kept in mind that the op-amp has to supply
all the current flow. This will limit the full-
scale range to that of the op-amp.

Current multiplication is easily accomplished
by adding resistors as shown in Fig. 8. This
scheme will allow much smaller currents to be
measured than the full-scale value of the meter.
In this circuit, the current through the meter is
greater by the rates (R1/R2) than the current
being measured. These resistors directly control
the gain of the op-amp so it can be set to any
fixed amount of gain; 10 would allow a 1 mA

R1 8

-

Current multiplication means sensitivity.

meter movement to measure 0.1 mA full scale.

This current meter is not limited to AC
measurement but will respond equally well to
positive or negative DC currents. The polarity
indicator of Fig. 6 can be used with this circuit
if desired.

An important aspect of the preceeding cur-
rent measuring circuits is that their input ter-
minals cannot effectively be ‘“shunted” to
extend the range of measurement as with a stan-
dard all-mechanical meter. As mentioned before
these terminals are effectively shorted together;
therefore, a shunt would accomplish no purpose.

A rather unusua! circuit, which, at first
glance, might appear to be useless is shown in
Fig. 9. According to the previous analysis of
how the amplifier overcomes the diode offset
voltage, the two diodes (back-to-back in this
circuit) would appear to be a plain piece of
wire! With a positive DC output, D1 will con-
duct and the voltage will appear in its entirety
at the output terminal of the circuit. Likewise,
a negative DC voltage will be passed through
D2 to the output terminal unabated. However,
you can see that the amplifier output voltage
jumps suddenly at the zero crossing of the input
voltage as shown in Fig. 10.

9
| oClRCU|T
OuTPUT
™~
A useless circuit?
10
CIRCUIT
OUTPUT AND
AMP INPUT \

L3

|

AMP OUTPUT
TERMINAL VOLTAGE

Basis for a '‘zero crossing’’ detector.

"
FROM AMP h
OUTPUT | b
TERMINAL L y
(PIN6)

Differentiator bi-polar output.

With the addition of a differentiator to the
amplifier output terminal, a voltage pulse will
be generated whenever zero crossing of the in-
put occurs. These pulses will indicate, by their
polarity, the direction of the crossing (from
plus to minus, or a minus to plus transision).

We have presented some problems, solutions,
and simple experiments associated with the

(Continued on page 97)
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' by Herman F, Johnson

\

This Plain Jane
occasional table
conceals...

JOUND FORCE-

a 3-way speaker
system with downward
facing woofer!

REMEMBER that old saving once in com-
mon use, “Children should be seen
but not heard!” A loudspeaker should be
the direct opposite, it should be heard but
not seen. A speaker system need not look
like one of the “common box” variety,
either. This one is a box system, but it
was designed to fit into a popular piece of
furniture—the small occasional table known
as a “parsons table.” By employing one of
these tables to house a speaker system, the
enclosure can be made of unfinished ma-
terial; wood joints and jointing screws are
hidden from view, and for convenience in
assembly, the screws are driven from the
outside, into the enclosure.

This is a high performance 3-way system
that employs speaker components available
at Radio Shack. The enclosure is designed
to provide outstanding bass performance
from a small system. The bass output is
enhanced by locating an 8-inch high com-
pliance woofer facing downward toward the
floor. A 5-inch midrange driver and a super
tweeter face forward to provide the all
important midrange and high frequencies.
The woofer is rolled off at 500 Hz. The
tweeter picks up the highs from 3300 Hz
and up. Of course, the midrange unit oper-
ates from 500 Hz to 3300 Hz. This fre-
quency division is supplied by a 3-way
crossover network that contains sound level
controls for the treble and highs. The power
handling capacity is rated at 60 watts.

NovEMBER-DECEMBER, 1974

Construction. Before you purchase the
speakers, locate a 16-in. cube-shaped oc-
cassional table. They are made of high
gloss plastic in black, yecllow, red and gray
colors. Take a good look at the construction
of the table before you decide upon the
color. The table legs must be right angle
shaped, not square, and it should be of
one-picce construction rather than the kind
with removable legs. These tables are us-
ually found in stores that feature unfinished
furniture.

When you have obtained the table that
suits your decor, check the inside dimensions
between adjacent legs at the under side of
the top. This dimension should he 15%2-
inches in both directions. The dimension
15%-in. at the top of the drawing labeled
front Elevation allows for %6 of an inch at
all sides of the top panel for grille cloth
covering of the front and both sides of the
enclosure. If the dimensions are less than
15%2-in. between legs, the square dimen-
sions of the top panel should be reduced
accordingly. The dimensions of the top
determines the overall dimensions of the
other panels.

View “A-A” in the drawing (top re-
moved) indicates the location of all the
panels, supporting cleats and glue blocks.
Details “A” and “B” locate the cleats.
Round dots indicate the location of brads
that secure each cleat and glue block to
a panel. Details “C” and “D” provide the
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@ / @ SOUND FORCE .
MOVABLE
E , TABLE TABLE LES Fm-s/e'"-x 14-7/gin.
Y 15-3/8'" SQUARE _TOP i/ == =
S A gl 1
T (SEE TEXT) | b eack \ SCREW ||
. 5 = = 4 (4)
+f_‘—— = U i W } \; ”
T ﬂ i 3-1/2M | ’ g 1 :
I
£y f ; 7-1/810
t o1 i 2 ] DIA. L]
= | ~ g.E
14 Ll hs ,:
2 iy T & | |oLue |
b 1 ' BLOCK (4) 7in
n ] i
1! _d ! in |
E=i . Fl 4 CLEATS 6" T N
Y= |TGRILLE cLOTH 12in wiDE]| 5 i . i, "
£ = Ly i [ — 1 I 4 | 3 |
0z FLOORT ' i e Ty
|2 h FRONT  \ | l ———— 14-3/gin.
TOP LOCATION VIEW "A-A
e . ) } _xil ) {INSIDE)
£4 . L . . LR _ 5 A look at the front and rear
Q g o TWEETER o (top and bottom, left) of
Sl=l 2= OPENING : &5 BRADE the forward-facing speaker
= o © 8 ! O— wi— 11 %E panel. Inside view A-A (above)
T 2| Wa \‘*\, o | Wi is a drawing of what you
Z| & S| |MIDRANGE o no ;
g ol ng OPENING [=9.1]l. WE would see if you could look
o 3 T IRAS <o down from the top into the
= b ELN‘\ 3/4iny3/4in. \/2in. o | 518 speaker e_nclosure. The bottom
& LONG CLEAT(4)—5 =1 B = panel which supports the
- g > 2 g = downward-facing woofer is held
o 2N - f - to the four cleats with screws
BRAD LOCATIONS 3! CENT‘ERS which are positioned as shown
BACK PANEL._14-3/81n. END VIEW  in detail “D* at right.
ht-—mee—— |5-3/8 iN. >
DETAIL A.
FRONT PANEL, INSIDE FACE
(BACK PANEL SIMILAR, WITHOUT SPEAKER OPENINGS)

locations of screw holes (round dots) in
the top and bottom panels.

Construction Sequence. You will need a
half sheet (48 x 48-in.) of plain particle
board, Vz2-inch thick. Half a sheet is more
than enough to build one enclosure, but it
is not enough for a stereo pair. When the
panels have been cut to size as indicated
in the drawings, lay out the center locations
for the speakers as shown in the front
elevation view and in view “A-A”. Carefully
cut the midrange and woofer openings with
a sabre saw. The 1% -in. diameter opening
for the tweeter is best cut by a hole saw
chucked into an electric drill.

Ten feet of ¥%-in. square pine is required
for cleats and glue blocks. See the Bill of
Material for the lengths. The glue blocks
are the vertical corner reinforcements, all

others are labeled cleats. Pencil-outline the
location of each cleat and glue block on one
side of each front, back and side panel.
Start on the back panel where two long
cleats are aligned along the panel edges
as indicated in Detail “A”. These lines serve
as guides when glue is applied. One inch
brads secure each cleat and glue block to
the panels. Counter sink the brads about
Vs-in. below the surface. The use of cleats
assists in the assembly and insures con-
struction of an air tight enclosure (air
tightness is a basic requirement to obtain
good bass performance).

Next, lay out the screw hole centerlines
on the top and bottom panels as shown in
Details “C” and “D”. Center punch each
screw location and drill 4¢-in. holes as
indicated. Then, assemble the front, sides,
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FRONT LONG CLEAT (4).

@-1/2"‘4!5#3/8‘"- TOP — 3741 37410,
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e 1 DT 1screw
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DETAIL “B"
LEFT SIDE PANEL, INSIDE FACE
(RIGHT SIDE PANEL SIMILAR)

To complete your “box within a box*’ you will
require panels for the left and right

sides as detailed on B above; you will

also require the top piece shown in detail

C. This can be planed or filed as necessary

to fit the inside characteristics of

your table. Remember, the back panel is
similar to the front panel (detail A)

but without the speaker openings.
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el

T | 3™centers | T
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ol 3/gin

3/gn-sll-  pETAIL "D
(BOTTOM PANEL)

and back panel in the position shown in
view “A-A” and align the top panel. You
are now ready to mark screw locations into
the top side of the cleats with the 4s-in.
drill. At this point you should examine the
screw locations to see il any screw is likely
to hit a brad when it is driven. If a screw
location appears to be too close to a brad,
it is best to drill another hole 4 or V4-in.
away from the brad. When you are satis-
fied that all screws will clear, reassemble
the same panels, down side up, and repeat
this process for the bottom panel. When
you are satisfied that all screw holes are in
the clear, re-drill all of the holes %u-in.
diameter and countersink for No. 6 screws.
It is to be noted that four (4) screw holes
are required in the front and back panels
for screwing into the glue blocks. All of the
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panel edges should be given a coating of
resin sealer to prevent flake off.

You are now ready for the final assembly
—except for the preparation of screw holes
to mount the speakers; this data follows
under speaker component installation, be-
low. Coat all mating surfaces with white
glue between the panel and the cleats; then,
screw the top down firmly. Do the same
for jointing the front and back panels to
the glue blocks you have installed on the
sides.

Speaker Component Installation. All of
the speakers are mounted to the inside face
of the panels. However, the diameters in-
dicated in the drawings will allow the two
cone drivers to be “backed in” to their re-
spective openings on the inside faces of the

(Continued on page 58)
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Learn electronics

Bell & Howeli Schools introduces three
fascinating learn-at-home programs featuring
some of the finest equipment available as your
“teachers.” Choose the program you prefer—
then mail card for free details today!

Experience is the best teacher, without a doubt.

And when it comes to learning electronics, we feel it's
“hands on experience with state-of-the-art equipment

that counts the most. That's why with Bell & Howell
Schools learn-at-home programs you work with some of
the most up-to-date equipment. Equipment that's being
used today—and will be used tomorrow. So the skills and
knowledge you acquire will be useful for years to come.

Of course, with all our learn-at-home programs
you'll have plenty of lab manuals and basic principles to
work with. And you'll also get exciting “teachers” to help
make electronics come alive

Lab Starter Kit gives you hands-on experience
with the very first lesson.

We get you started with the basics in an exciting
way! At the very beginning you get a fully-assembled
volt-ohm meter as well as design panels, modular
connectors, experimental parts and battery. So you don't
just read about electronics principles, you actually see
them at work!

You build your own Electro-Lab® electronics
training system.

Whatever program you choose, you get
your own home laboratory including
oscilloscope, digital multimeter and
design console to give you actual
experience in wiring, soldering,
assembling, testing, trouble-shooting
and circuit analyzing.

I. Learn new skills in the field of Home
Entertainment Electronics including
building the new generation color TV

What better or more exciting way
to learn digital electronics! Once you have
the basics under your belt and get into color
theory and service, you'll build a 25" diagonal
color TV and probe into the digital technology
behind digital channel numbers that flash on the
screen ... a digital clock that flashes the time to
the second and an automatic channel selector.

54

‘teachers’

As you put the sattogether, you'll discover
how advanced integrated circuitry works, how to
trouble-shoot it and much more. Upon completion
of the program you'll have gained the specialized
occupational skills to service color TV's plus the
principles that you can apply to repair a variety of
home electronic equipment. And you'll have the
foundation to understard and work with new product
applications as they're developed, too!

. Use professional communications equipment as

you delve into Communication Electronics .

Here's how to pick up skills in the vital field
of two-way radio, widely used in public safety, marine,
industrial and transportation areas. Bell & Howell
Schools Communication Electronics Program can
help prepare you for the FCC licensing exam, right
through to 1st class radiotelephone operator. And
teach you skills in two-way radio, radar or commercial
broadcasting.

For a refundable deposit, you get to use the
special two-way radio equipment lab
featuring an FM transceiver,
frequency meter, and
modulation meter. All
regular, first-rate commrercial
grade test equipment.

Electro-Lab™ is a registered trademark of the Dell &
Howeil Company.

Simulated TV Picture/ Test Pettern

ELEMENTARY ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

from some of the
in the business.

integrated circuits so you'll have a solid background in
modern digital electronics and its applications to industry.

You study at home in your spare time...
with help as close as the telephone.
Because these are
home study programs, you

can learn electronics without missing a
day of work or a single paycheck.
You study at your convenience—
without being a classroom
captive. If you ever have any

questions, you can call
our toll-free number for help.
y e ) You can also meet and talk shop
by "‘“"W’” PSS e ; with fellow students and instructors at"‘help sessions™ held in
; — T 50 cities at various times throughout the year.
Bell & Howell Schools tries to give you more
personal attention than any other learn-at-
home program.

Decide which exciting program
you're interested in...you cancheck
more than one. Then mail postage-
paid card today for free

information—no obligation!

Taken for vocational purposes, the Home
Entertainment and Industrial courses are
approved by the state approval agency for
Veterans' Benefits. Please check box on card
for free information.

Hl. Digital Trainer helps you learn the latest in
Industrial Digital Electronics.

Digital technology is setting new standards
of accuracy and beginning a revolution in
industry. For example, more precisecontrol in
refining, manufacturing plants, food
processing and transportation.
And now you can learn
about this technology with
Bell & Howell Schools unique
Digital Trainer. You'll analyze and
experiment with various types of

1. Power Output Meter 2. Design Console 3. Modulation
Meter 4. Digital Multimeter 5. Triggered
Sweep Oscilloscope 6. Lab Starter Kit
Multimeter 7. Frequency Meter 8. FM
Transceiver 9. 25" Diagonal Color
TV 10. Alignment Generator

11. Lesson Tape Player
b 12. Digital Trainer

693

An Etectronics Home Study School
DeVRY INSTITUTE OF TECHNOLOGY

¥ BELL & HOWELL SCHOOLS

4141 Belmonl. Chicago. hinois 60641

NOVEMBER-DECEMBER, 1974 57

WwWWW. americanradiohistorv.com


www.americanradiohistory.com

58

SOUND FORCE

(Continued from page 53)

ele

panels, so each driver will be centered in the
opening. In this position, center punch all
four (4) mounting holes from the frame
of each unit. Remove the speakers and
drive Y2-in. No. 8 sheet metal screws into
the panels about Y4-inch deep. Then, re-
move the screws and scrape off the displaced
wood around each screw hole. This pro-
ceedure will prevent damage to the cone
of a speaker should a screw driver slip when
driving a screw. The wooter and the tweeter
should be mounted with screws. The hole
locations you have marked for the mid-
range unit should be drilled Y6s-in. or #-in.
in diameter for 8-32 machine screws.

The back of the midrange cone must be
isolated in the enclosure from the woofer.
This is readilv accomplished by bolting a
plastic cover over the back side of the mid-
range driver. A dessert bowl was used by
the author. Any bowl that is quite stiff
and has a flanged edge all around will do
the job nicely. There is no need for a
gasket. The edge of the bowl can be
clamped to the smooth back surface of
the speaker’s frame by the mounting bolts.

The recessed space behind the back panel
is convenient for mounting the crossover
network. Draw a horizontal pencil line on
the back panel at 4% -in. from the bottom
cdge and center mark the location for two

14-in. No. 6 pan head sheet metal screws
4% -in. apart. Drive these screws in about
half way. Slotted openings are provided on
the back of the network for hanging it
on two screws. The network is a self con-
tained unit. Hence, three sets of connecting
wires must be brought through holes in the
back panel for connections between each
speaker and a 12-screw terminal strip on
the network. Drill holes through the back
panel at 1%-in. from the bottom edge
for a snug fit to the hookup wires. Follow
the instructions attached to the network for
connection to the speakers with jumper
wires between designated terminals to en-
gage the installed tweeter and midrange level
controls that are located on the front of
the network.

Cut the spcaker hookup wire (zip cord
is fine) in about 24-in. lengths. Solder one
of these to the woofer terminal lugs, one
to the midrange lugs (through a snug fit
hole in the side of the plastic cover), and
the third to the pull-type binding posts

located on the tweeter. Red dot terminals

on the speakers should be connected to their
respective plus (+) terminals on the net-
work (2, 8, and 10). Unmarked terminal
lugs should be connected to the negative
(common) terminals on the network (1 and
6). Since two wires must be connected to
terminal 6 in a 3-way system, it is a good
idea to use spade connectors. The input
terminals are located adjacent to terminals

(Continued on page 100)

Check the Bill of Materials appearing on the last page of this article. Of course,
you must have one set of materials for each speaker you wish to build.
You should always use *“zip’’ cord for speaker connections on moderate and high
power installations; never that thin stuff sometimes sold on spools as “’speaker
hook-up wire.” Use it for connecting intercoms, if you must, but stick to the #18 for hi-fi.

ELEMENTARY ELECTRONICS
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THE

VACUUM

TUBES
OF EARLY

by George Haymans
There's enough nostalgia here for any
trivia buff; plus cold hard facts
for antique radio collectors!

A LITTLE INFORMATION about socket
types and antique radio tube specs can
go a long way toward solving “small” prob-
lems like missing and unavailable tubes. For
example, the first commercially available
tube socket was known as the UV type. It
was used originally for the early Western
Electric and military tubes such as VT-1
and 205E. All UV-type tubes, such as the
UV 200 and UV 201, were designed for
this socket, but the WD-12 tube also fits
these sockets. The tube base diameter is
138 inches, and is held in the socket by a
pin on the side of the base that locks into a
slot on the side of the socket shell. This
bayonet-type socket is similar to the familiar
bayonet sockets used for small pilot lamps in
modern sets. Contact with the four pins at
the bottom of the tube base was made by
four wide springs built into the socket and
connected to the socket binding posts.

A similar socket, although smaller in
size, was used for the UV-199 tubes whose
base diameter is 1 inch. However, the ar-
rangement of the pins for filament, plate,
and grid is different. Only UV-199 tubes
can be used in these smaller sockets.

A Second Tube. The UX sockets were a
later development. These sockets lacked a
shell into which the tube base fitted. Al-
so, in place of the bottom wiping spring
contacts of the UV sockets. it used side
wiping and locking spring contacts; the tube

www.americanradiohistorv.com
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Fairly-easy-to-find type 30
vacuum tube, center, is often
substituted fo 01-A, left,

and WD-12 shown on right.

was held in position by the
side wiping contacts. In place
of the bayonet pin (which
not only held the UV tubes
in the sockets. but also pro-
vided orientation of the tube pins to the
proper contacts) UX sockets used two large
pins for the filament leads. Thus, the tube
would only fit into the UX sockets when
the large filament pins were inserted into
the proper socket holes. Usually, broadcast
receivers made prior to 1925 were equipped
with UV sockets while those made later had
UX sockets.

With the advent of the UX sockets, it
became necessary for replacement tubes
(such as the UX-201A) to fit both the UV
and UX sockets. This was accomplished by
the use of the larger filament pins for UX
sockets and the continued side pin for
bayonet-locking UV sockets. Most of the
UX-200A and UX-201A tubes available
today have this dual socket matching capa-
bility.

It was this UX socket that became the
standard for many years. And their use
continued with the UX-226 AC-type tubes:
the UX 224, UX 280. and even the good
old UX 210 transmitting type.

-3

Radio’s first socket with more than four
contacts was the UY. It was designed. for
the UY-227, the first indirectly heated
cathode-type tube built for an AC filament
supply.

One More Time. But there was still an-
other early socket. It was designed for' the
WD-11 tube. Actually, this tube and its
socket were the design forerunners of the
UX type since the WD-11 tube used one
large pin for proper socket orientation plus
the side-wiping spring contacts. As many
collectors who own such early sets as the
Radiola IIl1 have found, the WD-11 tube
is the only tube that fits this type socket.
When other low-drain battery type tubes
were marketed that could replace the hard-
to-find WD-11, firms manufactured an
adaptor which fitted into the WD-11 socket
and allowed the use of any (with proper
filament voltage) UX-base tube.

Since the WD-11 tubes, like the UV-199
tubes, had their filament pins located di-
agonally (in place of a side-by-side ar-

Four-pin tube sockets of very early

AR

radio—UV small, UV large, and UX.

ELEMENTARY ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

rangement), adaptors had the internal
cross-wiring necessary for use with other
tubes. Any set designed for WD-11 or UV-
199 tubes will not operate with other tubes
unless an adaptor is utilized!

On the other hand, sets with UX sockets
have a much greater flexibility and choice
of suitable tubes. The 30 series which came
out later and included the UX-30, UX-31
etc., along with the 864, all had UX bases
and could be used in sets with UX sockets
(with, of course, the proper filament voltage
supply).

During WW 11, the Army Signal Corps
developed a military version of the 864
under the type number VT-24/864. This
tube was far more rugged and less micro-
phonic than the WD-12. It is an exact elec-
trical replacement of the WD-11 and
WD-12, but only fits UX sockets. It and
the UX-30 are currently available at rela-
tively low cost from a few suppliers. Their
use in UX sockets will allow proper opera-
tion of any set originally designed for the
UX 201As, which are rather difficult to
locatc, and expensive when available. A
table is shown giving proper filament volt-
age for the various type tubes mentioned
plus some possible filament sources. Re-
member that even if an old tube is “unused”
it is not new! Its physical age probably
checks-in at 50 years!

Clean-up Fix-up. Aging metal tends to
become brittle due to crystallization. Fur-
thermore, electron flow at the surface drops
off. Rough handling could causc filament
breakage, and a fitament supply of higher
than rated voltage could result in carly
burnout. Back in the ’20s, several types of
tube rejuvenator or reactivator werc avail-
able. These “cooked” the tube filaments,
without any plate voltage, at a slightly high-
er than rated voltage.

A *“cooking” process restored the tube’s

Adaptors such as the one at left allowed a
set to operate with tubes at hand (UV small
to UV large); on right, UX base tubes can
sub for WD-11 type used in Radiola Il set.
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Old-Time Tube Sockets

Tube Socket Rated Fil. Supply

Type Type  Fil. VoltsSource

WD-11 wD-11 1.1 Single dry cell
Special

WD-12 uv 1.1 Single dry cell

VT-24/864 UX 1.1 Single dry cell

Uv200 UV 5.0 6-volt wet battery

uv20lr wv 5.0 6-volt wet battery

UX 200A UV or UX5.0 6-volt wet battery

UX 201A UV or UX5.0 6-volt wet battery

UX-30 UXx 2.0 2.0-volt wet cel!

Uv-199 UV Small 3.0 (3 dry cells in series

UX-99 Ux 3.0 with 30-ohm rheostat)

Note 1. A single dry cell indicates a large No. 6
cell or four or more D flashlight cells connected in
paralliel.

Note 2. 6-volt wet battery refers to the old 6 volt,
three cell storage battery . . . modern VW and
cycle batteries will serve.

Note 3. 2.0-volt wet cell, refers to o single cell
storage battery, usually available from military
surplus dealers.

emission of electrons. To use this process
on our “unused” old/new tubes, we must
hold the voltage placed on the filament to
the rated voltage since use of a higher volt-
age could result in the burnout of the fila-
ment. Cook the tube for several hours. Not
only doecs this restore emission because of
more electrons being brought to the surface
of the filament, but crystallization due to
age is reversed since the filament is heated
enough to restore the continuous ductile
characteristic to its metal.

Many old tubes will be found to have
their glass envelopes loose from their bases.
Work in several drops of cpoxy cement
with a toothpick and allow to harden. This
situation will then be corrected without any
change of external appearance that other
cements could cause.

Despite the age-old proverb that acid
core solder should not be used in electronic
construction, many early tube manufac-
turers, including even RCA, did use solder
with some acid content in order to speed
up the soldering of leads to pins during
manufacturing. Some slight corrosion on the
tube pins at the solder is an indication of
this. Its removal, along with clean bright
pins and socket contacts, is important for
cilicient operation of old tubes in the old
sets.

To clean up your old tubes and socket
contacts, cook the filaments at rated volt-
age, and operate at rated voltage. Your old
set will have a better chance of reaching its
optimum performance. |
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O Even the most roadworthy of drivers
proceeds along the highways without paying
100 percent attention to his direction of
travel. The evidence of this is accurately
recorded through the eyes of the driver.
This is accomplished by a device which
records on film not only the situation seen
by the driver, but also the subject on which
the driver is focusing his attention. The de-
vice consists of a plastic cap to which two
fiber-optic cables have been fitted. One cable
“looks out” above the bridge of the driver’s
nose and “sees’” the road ahead. At the same

Fiber images from the driver's view are fed to hoth
a motion picture camera and a video tape recorder.
Fine adjustments on both are made continunusly.

The TV monitoe displays what the driver sees. The motion of his head positions the fiber-optical system
to view whatever is in front of his nose. A narrow light image is focuged on the eye, and any movement
of the eye causes this light spot to be superimpesed on the TV image, indicating where the eye is focused.

62 ELEMENTARY ELECTRONICS
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time a light is shone onto the driver’s right
eye and is reflected off the cornea into the
other fiber-optic cable to the side of the
eye. Any movement of the eyeball due to
a change of subject matter results in the
spot of light moving from its normally cen-
tral position. The view ahead of the driver
and the spot of light are superimposed on
each other and recorded on movie film and
video tape. Scientists study the film frame
by frame and build up a picture of a driver’s
visual behavior. The study shows what a
driver doesn’t see as he drives a car. L]

held in place by the driver biting on the bracket.
The system dues not move with respect to the eye
as the car hits bumps and holes in the road.

L3

Follow the pictures from top to hettom, a sequence
of events the driver sees. White arrows indicate
exact center focus of eyes on objects in driver's
view. Attention is focused on roacside, not road.
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O Sometimes, after what seems an endless
scarch, we run across some oddball equip-
ment that seems to answer a particular
need, but by the time we're finished exper-
imenting, we find solutions to many other
petty irritations that plague hobbyists.

When we first heard of the ESE Model
ES-400 Digital Stopwatch Kit we thought
we had the solution to our color print
problems, for here was a device that pro-
vided a large, extra bright digital readout
up to 10 minutes (three digits), with man-
ual and/or remote stari, stop, reset, and
running reset. We could now accurately
time the color printing processing steps
without constant fumbling with an electric
timer. To time cach step we could simply
use a “‘running reset”; each time we pressed
the reset switch the timer would return to
zero and automatically resume timing (we
could also reset to a locked zero).

As it turned out the clock also proved
ideal for timing sequences when editing
film and tape, served as a precise photo-
graphy timer for developing and cxposure,
and also served as a precise, casily used
period/play timer tor one of the e/e staff
who manages a junior basketball team.

What It Is. As shown in the photographs,
the ES-400 is highly styled with a minimum
of front panel hardware. There are push
switches for stop, start and reset; that’s
all. Power is applied when the line cord is
plugged in—though we suggest a power
switch be installed on the recar as we’ll
show later. The digital display is presented
by three extra-bright RCA Numitron (low-
voltage) tubes. Pre-drilled holes on the

rear apron can be used for a remote con-
trol socket, a power switch, or anything
else you'd like to hang on the stopwatch.

Actually the model ES-400 a miniature

tot Dioital
olopwach

All-electronic stopwatch action
digital display runs nine

version of ESE’s mode! ES-500 six digit
clock/timer (stopwatch), which can read
up to 12 hours and also features fast and
slow time advance. The ES-500 kit costs
$30 more than the ES-400,s $60 price tag.

As it turned out, the ES-400 kit (pro-
vided in kit form for experienced hobby-
ists and radio/TV technicians) is a “con-
venience package” of the wired unit priced
at $85. It comes with virtually no instruc-
tions other than a schematic and pictorial
layout of the printed circuit board. Yet the
project is so simple for anyone with a
smattering of common sense it should take
no longer than two hours from the time
you open the kit to the time you apply
power.

How It's Done. First step is to assemble
the PC board. The copper foil must be
lightly scrubbed with steel wool or an abra-
sive houschold cleanser such as Ajax to in-
sure easy, low solder-heat connections:
then the board must be thoroughly rinsed
under running water. Position the PC board
s0 it corresponds to the PC layout and plug
in the ten integrated circuits. Make certain
you get the IC’s oriented correctly. Each
IC has a small moulded dot on one end
which corresponds to the “half-moon™ in-
dicated in the PC layout. Tack-solder two

""The board’s assembly should
take no more than 45 minutes,
even if you triple-check each
connection,’’ said our lab tech.
""Almost all components are on
a single printed circuit board.”

FLEMENTARY ELECTRONICS
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with a big bright incandescent
minutes fifty-nine seconds!

opposite-end pins on each IC, then double-
check that every IC is installed with the
correct polarity in its proper position. Then,
check it a third time!

When you are absolutely certain the 1Cs
are correctly installed, use a small, low-
heat iron (about 25-40 watts) to solder
the IC terminais to the foil. Note that each
IC has at least two terminal connections
on the top side of the PC board (the board
has foil on both sides); the holes are not
plated through—you make a solder con-
nection on the top side of the board even
if these terminals are soldered to foil on
the bottom of the board.

Next, install the four silicon diodes
(double check polarity with the pictorial)
and the five capacitors and six resistors,
making solder connections only to the
hottom foils.

Finally, install the three tubes in the
sockets and solder the pins to the bottom
foils. The PC board is now completed (it
took us about 45 minutes), and there’s not
much more assembly left.

Temporarily install the three push
switches on the front panel. Look at the
black glass which protects the tubes. Note
that three edges are supplied with two-sided
sticky-tape. The fourth edge has no tape
and is tapered (to clear the cabinet’s side).
Remove the protective strips from the
tape, position the glass behind the front
panel with the tape facing the front panel
and the small edge with tape immediately

The modes ES-400 Digital Stopwatch in kit form is from
ESE, 10418 La Cienega, Inglewood, CA 90304. Cost is
859.95. Circle No. 43 on the Reader Service page for
more information.

NoveEMBER-DECEMBER, 1974

adjacent to the three switches, and press
the glass against the cabinet. Rub the glass
down to insure good tape adhesion and
then remove the switches.

Using the supplied wire, connect a 6 inch
twisted-pair to each switch. Solder the free
ends of the wires to the PC hoard terminals
marked S1, S2 and S3, S1 is starr, S2 1s
stop and S3 1s reser.

Cut the yellow lead from the supplied
power transformer short and tape the end.
Twist the red wires together and connect
them to the PC board terminals labled
SEC (adjacent to diode DI1).

Finishing Up. Install a supplied press-fit
stand-off terminal in each of the four PC
board mounting holes. Position the board
in the bottom of the cabinet, and using
gentle pressure, force the stand-offs into
their matching chassis holes. Route the
switch wires to the [eft and install the
switches on the panel. Finally, mount the
power transformer on the rear of the chassis
using the supplied hardware. If you seem
to have extra standofl’ insulators left over
just forget about them. The line cord
passes through the supplied rubber grom-
met and connects to the transformer’s black
wires. We suggest you mount a miniature
power switch n one of the pre-drilled rear
holes as shown in the photographs.

The large rear hole is used for a remote

control socket whose connections can be

POWER
TRANSFORMER ON-OFF
SWITCH

CKT

an ON-OFF
switch in one of
the pre-drilled holes. Unit times to 10 min.
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bridged across the switch terminals. The
recommended connector is just too expen-
sive ($10), we suggest an inexpensive DIN
or Amphenol connector available from
local parts distributors. Even if you have
double and triple checked every connec-
tion, assembly shouldn’t take more than
two hours. It's very casy.

When power is applied the display can
be just about anything. Pressing the reset
switch should result in an all-zero display.
If it doesn’t, try the other two switches as
you might have mixed them when instal-
ling the switches on the panel. If the display
won’t reset to all zeroes, or resets to some
specific time, or if the display doesn’t
count properly, it is almost certain you
have missed some IC solder connections
on the bottom of the board, or the IC top-
of-board connections.

While we haven’t seen the larger ES-500
12 hour kit, we understand it’s the same
type of “convenience package.” so it should

not be any more difficult to assemble—
though we wish the PC holes were plated
through to simplify soldering.

Summing Up. The end product works
very well—it's a good, useful timer and
stopwatch. The bright, rclatively large dis-
play is certainly much more convenient
that those itty-bitty LED displays that have
become fashionable in hobby equipment.
Most important, however, the ES-400 kit
is pure enjoyment for the experienced
hobbyist; it’s a lot more fun to think out a
few things than wade through paragraph
on how to install a locknut and washer, or
how to assemble a four piece cabinet. While
we would not suggest this kit for a rank
beginner who may need detailed instruc-
tions, anyone with' a couple of successfull
homebrew projects under his belt should
have absolutely no difficulty with the ES-
400. For those who require detailed in-
structions, ESE has a line of digital
“standard kit Gmers, clocks, frequency
counters d&nd muMimeter.

For additional information on the ES-400
and standard digital kits circle No. 43 on
the Reader Service Coupon. u

TICK TOCK TAPS ARE BLOWN BY QUARTZ CRYSTALS

The latest craze in jewelry across the country
is the super-accurate, and tick-tock-less. elec-
tronic watch. Why all this interest in electronic
watches, and when will the price be more in
the range of the general public? Well, the fore-
cast is that by 1980 at least one-third of world-
wide watch production will involve quartz-
crystal electronic designs, selling for as little
as $25.

The electronic watch supplants the traditional
watch's array of gears, levers, pinions and other
assorted hardware. The time can be displayed
in digits, and the electronic watch offers a
degree of accuracy said to be 10 times better
than that of mechanical or electromechanical
watches on the market.

Basically, here’s how the new solid state
digital watches work: A quartz crystal replaces
the traditional spring-driven balance wheel.
Quartz—when  electronically stimulated—
oscillates at 32,000 times a second, compared
with only 212 times a second for the conven-

Here is an enfarged view of the complex
circuitry within a Pulsar electronic
watch. A quartz crystal oscillates

32,000 times a second. Although the
outline of unlighted diodes appears as
18:88, only the proper segments of these
diodes light up to show the correct time
when the watch is in operation.

tional balance-wheel mechanical watch. A tiny
integrated circuit divides these oscillations down
to electronic pulse rates for hours and minutes.
The pulses are then transmitted to activate the

display, which tells you what time it is. | |
LIGHT DIGIT SEGMENT CRYSTAL
EMITTING DRIVERS QUARTZ
DIODES

PHOTO
g1l

RCA INTEGRATED
CIRCUET

TRIMMING
CAPACITOR
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[0 Hello out there in radio land! It seems
as if all the radio collectors were away on
vacation this past summer. No one wrote me
any letters. I know there is more action in
the winter in restoring radios and like
equipment, but summertime. with all the
travel connected with vacations should have
produced many wonderful finds in flea
markets, antique stores, and junk shops.
Did you make it a habit of stopping every
time you passed one of these places? I was
returning from a trip to Ohio this past
summer and stopped at a roadside second
hand store. The owner had four old car

: e

This 1923 Zenith receiver was on display

at the AWA summer conference at Purdue
University, West Lafayette, Indiana.

radios, six old automobile lamp bulbs with
a tip on top, still in good working condition,
a six-tube Splitdorf battery radio, circa
1923, and a horn and reproducer from an
old phonograph. You see you can never tell
what you will find in a store of this kind.

We had a very enjoyable visit with many
of our readers at the AWA summer con-
ference at Purdue University. Correspon-
dence and telephone conversations are nice,
but are never as good as an eye-to-eye visit
with a fellow collector. The host for the
conference was the Indiana Historical Ra-
dio Society. Over 70 members of the AWA
and THRS attended the mecting.

NoveEMBER-DECEMBER, 1974

ANTIQUR
RADIO
CORNER

by James A. Fred

Al

o
r~
L

A

Exhibits of Magnavox, Zenith, Crosley,
Radiola, Atwater Kent, de Forest, and
Kennedy were enjoyed by the visitors. Slide
shows were presented on Crosley and the
Jack Gray Museum, on Radiola, on 100
years of brass pounding, and others. A
banquet honoring the 100th anniversary
of the birth of Marconi closed the meeting.
Bruce Kelley, secretary of the AWA, was
the featured speaker.

The Jack Gray Radio and Wireless Mu-
seum located at Mason, Ohio will be incor-
porated into the new studios of educational
TV station WCET now being built near
Cincinnati. The museum will then be re-
opened to the public.

I know that many of you collectors have
Magnavox horns, and other early equipment
that had a Magnavox decal on it. T have
good news for you if the decal needs to be
replaced. The Magnavox Company has
tooled up to reproduce the decal that can’t
be told from the original. See your local
Magnavox dealer for an order blank so you

This Balkite Trickle Charger is a real
antique, and a simple device, too. The
transformer is in the can on the left;
the electrolyte is in the glass jar.
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may order them.

Dayton Hamvention. As I mentioned last
year, one of the events you should never
miss, if you live within driving distance of
Dayton, Ohio, is the Dayton Hamvention
and electronic fleamarket. It is probably the
largest one held in the United States. This
year was no exception, and one of the first
items I found and purchased was a Belkite
Battery Trickle Charger. I would like to
tell you something about it.

As you can sce from the photographs it
consists mostly of a tall steel container that
houses a transformer and a small glass jar.
The charger was patented on May 27, 1924
by the Fansteel Products Co. Inc., North
Chicago, 1llinois. It is rated at 4 to 6 volts
and .5 to .65 amperes.

Normally when a battery radio was turned
off in the evening the charger was turned
on to replace the energy used while the
family was listening to the radio. The
charging rate was set so low it could be
left connected to the battery for long peri-
ods of time.

It was known for many years prior to
1924 that certain metals when immersed in
various liquid solutions would permit cur-
rent to flow in one direction only. This rec-
tifying action produces a pulsating direct
current which is useful for charging lead acid
storage batteries. Aluminum, tantalum, and
lead are some of the metals that possess this
property. Some solutions or electrolytes that
can be used are ammonium phospate or
borate, dilute sulphuric acid, and common

ANTIQUE RADIO FACT SHEET
[] Collectors of antique radio and wireless
equipment can get a Fact Sheet from Ele-
mentary Electronics which includes infor-
mation on antique radio publications and
clubs, and a listing of public and private
radio and wireless museums. To get your
copy send a long stamped self-addressed
envelope to Antique Radio Corner, ELE-
MENTARY ELECTRONICS, 229 Park Ave-
nue South, New York NY 10003. u

borax. As the rectifier operates it is only
necessary to replace water as the electrolyte
evaporates. The maximum working voltage
of this electrolytic cell is 40 and the cur-
rent density is 40 to 50 milliamperes per
square inch of aluminum electrode.

The charger I purchased had no electro-
lyte, but it did have a tantalum wire elec-
trode and a round lead electrode. Since
borax was the easiest obtainable material.
I made a saturated borax solution and
poured it into the jar. 1 connected the
motorcycle battery, mentioned in the July-
August issue of Elementary Electronics, to
the charger. An ammeter connected in series
with the battery and charger showed 20 mil-
{iamperes of current flowing. Since this was
much below the rating shown on the name-
plate, I concluded that some material other
than borax should be used with the tanta-
lum wire.

With this thought in mind I prepared a
strip of aluminum Y2-inch wide by .050-inch
thick and put it in place of the tantalum
wire. It was necessary to form an oxide film
on the aluminum before any rectifying ac-
tion would take place. To form the electrode

(Continued on page 97)

Julian Stark and Warren Johnson are putting the finishing touches on the switch box
for the horn speaker contest at the meeting of the IHRS at Fort Wayne, Indiana. J
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How CB fights
crystal controlled
inflation!

by the Elementary Electronics
Editorial Staff.

O In previous installments of this series
we've shown how the transmitter and re-
ceiver circuits work, and we've discussed
how a specific design might be of partic-
ular importance to your CB application.
A common thread when discussing these
circuits has been crystal controlled single
frequency vs. frequency synthesizers.

In this issue we’ll go into the why and
liow of single frequency and synthesizer
oscillators; we’ll also look at noise limiters,
because if you can’t hear through the noise
you might as well go look for a telephone.

The least expensive form of frequency
control in transceivers of substantially less
than full-23 coverage (say, 6 channels) is
the crystal controlled oscillator. Each chan-
nel requires two crystals, one for the ré-
ceiver oscillator and one for the transmitter.
You usually buy these crystals in matched
pairs for a particular model transceiver or
a particular type of transmitter. Many crys-
tals work in many different models. A pair
of crystals usually costs well under $10,
and if all you need is single channel cover-
age you don’t pay for coverage you don't
need. Similarly, if you need coverage on
two or three channels, again, you have a
minimum investment.

Mushrooming Bucks? But what about the
CBer who wants full-23 coverage? If we
stick with designs requiring a pair of crys-
tals for each channel, the rig would require
at least 46 crystals, their basic price would
add at least $100 to the total transcciver
cost!

We cut selling prices of modern 23 chan-
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nel CB transceivers by using a crystal syn-
thesizer to reduce the total number of
crystals needed for full coverage. It is pos-
sible— as we mentioned in previous install-
ments—to mix the outputs of two oscillators,
or signals, together to produce a third signal
(this is the principle of superhcterodyne
receivers). By extensive use of oscillator
output mixing, or ‘“beating” as it is com-
monly termed, we can secure full-23
coverage with only 16 crystals; fewer if
we're willing to use some tuned, rather than
crystal-controlled, low frequency oscillators.

Figure 1 shows how a typical crystal
synthesizer works. Oscillator 1 has twelve
switch-selected crystals; oscillator 2 has two
crystals selected by switch Sib, which is
controlled by switch Sla; oscillator 3 also
has two crystals, selected by switch Slc. At
all times switch S| determines which crys-
tals are used for all threc oscillators.

For illustration, assume we want to re-
ceive channel !, which is 26.965 MHz.
Channe! selector S1 will select the 38.275
MHz crystal for osc. I; the 11.310 MHz
crystal for osc. 2: and the 11.765 MHz
crystal for osc. 3. The signal arriving at the
receiver’s antenna is 26.965 MHz.

Here's How. First, the received signal of
26.965 MHz “beats” in the first mixer with
the 38.275 MHz signal from osc. 1. One of
the products of beating the two signals is a
mixer output of 11.310 MHz (the difference
between 38.275 and 26.965 MHz). Then
the 11.310.MHz signal is fed to mixer 2
where it beats with the 11.765 MHz output
from osc. 3. One of the output signals of
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mixer 2 is 455 kHz (the difference between
11.765 and 11.310 MHz), which is fed to
the receiver’s IF amplifier. Note, incident-
ally, that because of the two required re-
ceiver mixers the receiver is automatically
double-conversion.

For the transmitter channel 1 signal, the
outputs of oscillators 1 and 2 are beat in
mixer 3. The difference between 38.275
and 11.310 MHz is 26.965 MHz, so this
mixer output becomes the drive signal for
the transmitter.

Note that the 38.275 MHz crystal also
serves for channel 5 when S1b switches in
the 11.260 MHz crystal for osc. 2. Just for
fun, take time out to figure which crystal
combinations serve for what channels.

If you've done the pen and pencil work,
you'll discover a frequency combination
which isn’t an authorized CB frequency.
Generally, the transceiver’s channel selector
will have an uncalibrated blank space for
this frequency. And if you're on your toes
you should be asking about the other output
frequencies from the mixers; after all,
we've been referring only to the difference
frequencies. What of the sum frequencies,
and the signal fundamental frequencies?
Normally, the signal and sum frequencies
lie outside the bandpass of the succeeding

circuits and are not a problem. For example,
the total signal output of mixer 1, when
the receiver is tuned to channel 1, is 26.965
MHz, 38.275 MHz, 65240 MHz (sum)
and 11.310 MHz (difference); obviously,
the other signals are so far removed from
the desired 11.310 MHz they will be filtered
by the normal tuned circuits of the mixer
2 input.

Keeping It Clean. When there is the pos-
sibility that harmonics of the mixer’s out-
put will beat with any other mixer output
signal, including harmonics of harmonics,
which could cause interference problems,
the mixer’s output will be passed through a
bandpass filter to remove everything except
the desired signal.

A logical question at this point is: “Where
are the savings? Isn’t the cost of the extra
oscillators and mixers equal to or greater
than the cost of the unneeded crystals?”’ The
answer is no. A double-conversion receiver
requires two local oscillators and two mixers
—no more than used for a crystal synthe-
sizer. The transmitter would still require an
oscillator so the only “extra” stage is the
mixer which often replaces a buffer ampli-
fier; so again there are no extra circuits.
When the mixer does not replace a buffer,
it's an extra, but the cost of one transistor
and a few components is actually /ess than
the cost of one crystal—and the synthesizer
saves at least 30 crystals!

To further reduce costs in this age of the

RECEIVER
38.275 MHz
38.285 26965 MHz  11.310 MHz
38295 RF MIXER MIXER 455kHz TO
38315 AMP [T 1 2 |7 IF AMPLIFIER
38375 T
38.385
22.31,55 - Sla 3 (o=l
38.485 I D IR | - ] 40
38.495 ° I x4 ||.7|5J
38315 o | 0SC =
o l l
° |
o
psflfe—s ! MIXER 26.095 MHz TO
1 L. TRANSMITTER
= X1 :
H3I0OMHz |
| 0SC
—— It ©3
) 0¢ Sib
L x2 Both the transmitter and receiver share a
= 11.260 common frequency determining system of
crystals, switches, and oscillators. See text.

ELEMENTARY ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

shrinking dollar, some manufacturers now
replace the two crystals needed for the
receiver (osc. 3) with a fixed-tuned circuit,
reducing the total number of crystals to 14.
Savings are reflected in a lower transceiver
price.

One manufacturer goes so far as to pro-
vide optional full-23 coverage through the
use of a synthesizer. The rig is sold with
the necessary crystals for oscillators 2 and
3, but only one crystal for osc. 1, which
therefore provides coverage for /wo chan-
nels. The user can purchase crystals for
additiona! channel coverage as required;
but keep in mind that (generally) one ad-
ditional crystal provides transmit and re-
ceive for two channels. The cost advantage
is obvious.

Noise Limiters. Frequencies assigned to
the Citizens Band are among the noisiest in
the whole radio spectrum. Everything from
automobile ignition systems and medical
equipment to the neighbor’s sewing machine
and electric drill produce enough hash to
literally drown out a weak CB signal. Most
noise is primarily impilse noise—sharp
noise spikes received simultaneously with
the desired signal, and all CB transceivers
incorporate some sort of device to attenuate
or actually remove the noise impulses.

The simplest form of noise limiter is the
so-called tloating series or purallel type, and
it’s unimportant to know precisely how they
work; rather, it's important we know their
limitations

Both limiters do exactly what they say,
they limit the amplitude of the noise im-
pulses to a tolerable level. Figure 2 shows
how they work. Figure 2a is the desired
modulation from the received signal. Figure
2b shows, sepuarately, the noise impulses
received along with the signal. Figure 2c is
the resultant audio output before proces-
sing by a noise limiter. Figure 2d is the final
audio heard in the speaker after limiting.

Note that the combined unlimited output
shown in Fig. 2¢ has noise pulses of greater
amplitude than the desired modulation: it
is these high level impulses that create the
“grind” which irritates the listener and
obscures the intelligence.

When limiting is applied for noise reduc-
tion, the maximum amplitude of the signal
is allowed to approach between 50 and 80
percent of the maximum peak value; every-
thing above this ceiling is clipped off the
signal, as shown in Fig. 2d. In this manner
the noise impulses are limited to a maxi-
mum value equal to the maximum peak

NoOVEMBER-DECEMBER, 1974

DESIRED MODULATION

s 4yl | |
T

RECEIVED NOISE

C/LL'AJA A »1/}\‘/\
PV

TOTAL RECEIVER OUTPUT
BEFORE NOISE LIMITING

[

OUTPUT FROM NOISE LIMITER

Impulse type noise depicted here in (b) is
formed by both man-made sources (auto high
voltage ignition) and natural (lightning).

modulation level. Since the modulation it-
self is peak limited, some distortion is added
to the signal. but more importantly, the
noise “grind” is sharply reduced.

Old Days. Some early gold-plated-special
CB transceivers employed an adjustable
noise limiter whereby the limiting ceiling
could be established by the user. Naturally,
the lower the ceiling the greater the noise
reduction, and the greater the audio dis-
tortion. Operators using maximum limiting
for maximum noise suppression also suf-
fered maximum audio distortion, and their
complaints of “excessive distortion” to the
manufacturer’s resulted in the elimination

(Continued on puge 76)
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EXPERTS AGREE
The TV of the future is here...
in the Heathkit Dlgltul Design

GR-2000 TV;

At ELEMENTARY ELECTRONICS
they said: “The fact is, today’s

Heathkit GR-2000 is the color

TV the rest of the industry will
be making tomorrow...there is
no other TV available at any price which in-
corporates what Heath has built into their
latest color TV.”

The FAMILY HANDYMAN reviewer put it this
way: “The picture quality of the GR-2000 is
flawless, natural tints, excellent definition, and
pictures are steady as a rock. It's better than
any this writer has ever seen.”

POPULAR SCIENCE pointed out “more linear
IC's, improved vertical sweep, regulators that
prevent power supply shorts, and an industry
first: the permanently tuned LF. filter.”

The RADIO-ELECTRONICS editors said the
Heathkit Digital TV has “features that are not
to be found in any other production color TV
being sold in the U.S.:

“On-screen electronic digital channel readout
...numbers appear each time you switch
channels or touch the RECALL button...On-
screen electronic digital clock...an optional
low cost feature...will display in 12- or 24-
hour format...Silent all-electronic tuning. It's
done with uhf and vhf varactor diode tuners
..Touch-to-tune, reprogrammable, digital
channel selection...up to 16 channels, uhf
or vhf...in whatever order you wish...there’s
no need to ever tune to an unused channel.
LC IF amplitier with fixed ten-section LC IF
bandpass filter in the IF strip...eliminates the
need for critically adjusted traps for eliminat-

ing adjacent-channel

and in-channel carrier beats. No IF alignment
is needed ever. Touch volume control...when
the remote control is used...touch switches
raise or lower the volume in smali steps.”

POPULAR ELECTRONICS took a look at the
25-in. (diagonal) picture and said it “can only
be described as superb. The Black (Negative)
Matrix £LRT, the tuner and IF strip, and the
video amplifier. provide a picture equal to that
of many studio monitors...”

Furthermore, the Heathkit GR-2000 is an eas-
ier kit-form TV to build. POPULAR ELEC-
TRONICS pointed out that ““Each semiconduc-
tor has its own socket and there are 12 fac-
tory-fabricated interconnecting cables...The
complete color adjustments can be performed
in less than an hour.”

To sum up, POPULAR ELECTRONICS con-
cluded its study by stating, “In our view, the
color TV of the future is here — and Heath’s
GR-2000 is it!"

Why not see what the experts have seen? The
Heathkit Digital Design Color TV — without
question the most remarkable TV available
today.

Mail order price for chassis and tube, $669.95

;emote Control, $89.95 mail order. Clock,
29.95 mail

order. Cabi- ““"%
nets start at . 1

$154.95. (Retail
prices slightly
higher).
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www.americanradiohistorv.com


www.americanradiohistory.com

TOMORROW'S PRODUCTS
are in kit-form today-
with Heathkﬁit electronics

(A) New Heathkit Digital Electronic Alarm
Clock. Like no other clock you've ever owned
...with features as new as tomorrow! Wakes
you with an electronic “beep’ and shuts off at
a touch — no fumbling for knobs or switches. &
And if the power goes off, you still get to work

on time — the clock has its own emergency
battery supply. Other features are a 24-hour
alarm cycle with AM indicator light to aid in
setting; 7-minute repeatable snooze cycle; 12
or 24-hour time format; automatic brightness
control. Kit GC-1092A, -82.95*. Shipping
weight, 5 Ibs.

(B) New Heathkit Digital Electronic Calendar/
Clock. In this unique timepiece, we swapped
the alarm feature for the date — and held the
same low price featured in its alarm clock
twin. Reads out the time in hours, minutes &
seconds, with big orange digits. Plus, it gives

HEATHKIT ELECTRONIC CENTERS —
Units of Schiumberger Products Corporation
Retail prices slightly higher.

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los An-
geles, Pomona, Redwood City, San Diego (La Mesa),
Woodland Hills; COLO.: Denver; CONN.: Hartford
(Avon); FLA.: Miami (Hialeah), Tampa; GA.. Atlanta;
ILL.: Chicago, Downers Grove; IND.: Indianapolis;
KANSAS: Kansas City (Mission); KY.: Louisville; LA.:
New Orleans (Kenner); MD.: Baltimore, Rockville;
MASS.: Boston (Wellesley); MICH.: Detroit; MINN.: Min-
neapolis (Hopkins); MO.: St. Louis; NEB.: Omaha; N.J.:
Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jeri-
cho, L.l., Rochester, White Plains: OHIQ: Cincinnati
(Woodlawn), Cleveland, Columbus; PA.: Phiiadelphia,
Pittsburgh; R.l.: Providence (Warwick); TEXAS: Dallas,
Houston; WASH.: Seattle; WIS.: Milwaukee.

you the month and day, either automatically
for 2 seconds out of every 10, or anytime at
the touch of an electronically activated con-
trol. It also features 12 or 24-hour time format,
automatic brightness control, and built-in fail- :
safe reserve battery supply. Kit GC-1092D,
82.95*. Shipping weight, 5 Ibs. :
(C) New Heathkit Exhaust Gas Analyzer. A
timely kit for the week-end mechanic and the ¢
professional alike. Checks exhaust gas of :
cars for pollution level and measures air/fuel
:
]
]
]
1
¥
1
1

¥ FREE 1975 il

HEATHKIT CATALOG Schiumberger |

350 easy-to-build kits in all )
price ranges. Send for your free copy today!

1
1
Heath Company !
Dept. 139-11 !
Benton Harbor, Michigan 49022 :
[ Please send my free 1975 Heathkit Catalog. 1
[JEnclosed is $ -, plus shipping. !
1
¥
1
1
1
1
1

mixture to help you tune for top economy.

Also a great training aid in automotive me- Please send model(s)

chanics classes for demonstrating results of Name
proper anti-pollution system adjustments. Address
Easy to assemble, simple to use. Kit CI-1080, City State Zip

59.95". Shipping weight, 6 Ibs.

Prices & specifications subject to change without notice.
*Mail order prices; F.O.B. factory

CIRCLE NO. 1 ON PAGE 17 OR 103
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(Continued from page 71)
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of the adjustable limiting feature. Today
most CB transceivers use a “floating” limiter
which automatically establishes an accept-
able limiting level depending on the strength
of the received signal. It’s not the best
limiting but it’s not the worst—it’s adequate
for most users.

Ultimate noise suppression is obtained
from a *“‘noise suppressor,” a special type of
circuit which actually punches a “hole” in
the received signal where a noise pulse
normally would be. These holes have little
effect on modulation distortion, but are
almost 100 percent effective at reducing
sharp impulse noise. Some manufacturers
have described their ordinary noise limiters
as “suppressors”, but that’s like comparing
watermelons with lemons.

And Today. . . There are several types of
noise suppressor circuits; the casiest to
understand is the “RF suppressor” shown in
Fig. 3. (All suppressors work on essentially
the same principle.)

ANTENNA

AUDIO

27 MHz
DETECTOR > OUTPUT

FRONT END
RECTIFIER

25 MHz
AMPLIFIER

i

AMP

F
BIAS VOLTAGE

Perhaps the finest form of noise eliminator
in CB is the RF-type employing a separate
front end at 25 MHz that listens for “noise.”

Note that in addition to the receiver’s
normal front-end (RF amplifier, oscillator,
and mixer), a 25 MHz RF amplifier is also
connected to the antenna. The noise im-
pulses received at 25 MHz are essentially
identical to the noise impulses at 27 MHz;
since there is little, if any, broadcasting
activity around 25 MHz the output of the
25 MHz amplifier will be noise. (The actual
“noise frequency” is selected for an unused
part of the radio spectrum.)

The output of the 25 MHz amplifier is
rectified into DC voltage pulses correspond-
ing to the received noise impulses. This
voltage (or current, depending on receiver
design) is used to bias the receiver IF ampli-
fier to cut-off, so no signal can pass through
the IF amplifier when a noise impulse is
received. (Often, a separate noise-gate 1s
inserted in the IF amplifier which is “closed”

by the DC voltage pulses.) Each time the
IF amplifier is ¢ut off, a “hole” is punched
in the received signal. Since the noise im-
pulses are of very short duration in relation
to the modulation, there is little, if any,
distortion added to the received signal.
The noise suppression rectifier is usually
designed only for sharp impulse noise.
Long-term noise would produce a cut-off
which would interfere with the received
signal. To accommodate both short and
long duration noise a noise suppressor is
teamed up with a limiter, so the limiter can
handle long duration noise. Together they
provide the best possible noise suppression,
though the extra circuits needed for the
suppressor do increase the selling price.
Final Limiter Facts. A question often
asked by many readers is: “Why do some
transceivers have noise limiter switches?”
The switch really serves no useful purpose
unless you're operating on a mountain miles
from man-made noise sources, and even then
the normal atmospheric background noise
might still require noise limiting. The only
purpose of the noise limiter switch is to
convince the user the noise suppression cir-
cuits are really working. No matter how
bad the noise interference might be on
your transceiver, it would be a lot worse
without some form of noise reduction.
Only one manufacturer ever produced a
CB rig without a noise limiter, and that was
a mistake in design: the design engineer
simply forgot about the noise limiter until
after the unit went into production! At-
tempts to add a limiter to the finalized
printed circuit board produced barely per-
ceptible noise reduction and the transceiver
was a failure—the few early purchasers
quickly spread the word and an informed
CBer wouldn’t touch one with a 15-foot
pole. Effective noise limiting is the first
consideration in any transceiver design.
Next issue we’ll discuss “talk power”—
how you get the most effective modulation,
and how you can take a weak, unreadable
signal and turn it into a “wall of sound”
without raising transmitter power. [

Have you heard about the new ruling by
the FCC about antenna height? it's of-
ficial! We CBers can use a tower to boost
our antenna as high as sixty feet above
the ground. You cannot use a tower on,
say, your house roof, and it must be an
“omni’ type to qualify for topping out at
sixty feet; keep your directionals to 20
feet to comply. —Kathi
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Better home safety through
hobby electronics. ..

electronic

INTRUDER
DETECTOR

Easy to build proximity sensor adds to existing burglar alarm!
by Charles Rakes

F YOUR PRESENT burglar alarm system
l is lacking in a variety of input sensors,

because the expense of the better mo-
tion and capacity activated sensors is above
your budget, then consider building our
ID proximity sensor. The ID proximity
sensor will operate with any alarm system
that uses a normally closed sensor circuit
(99% do). An important feature of our
proximity circuit helps to make it quite
simple for you to build—no coil of any type
is required in the oscillator detector circuit.
I doubt that you will find one like it any-
where. Also, this sensor will work hand-in-
hand with the alarms as presented in the
March-April 1972 issue of ELEMENTARY
ELECTRONICS.

SENSOR PLATE  SENSITIVITY
" UINPUT

i o A ~ ADJUST

-

The two wires you see at the rear are for
12 VDC power to operate the unit and a two
wire cable from the normally open relay.

NoveMBER-DECEMBER, 1974

What Can It Do? With the ID sensor you
can protect almost any metal object that
can be isolated from earth ground—file
cabinets, safes, window screens, door knobs,
metal plates located under rugs, metal
cookie jars! It can cven be used to test
your reflexes.

Here’s what makes it tick. A single IC
is connected in an RC high frequency os-
cillator circuit that is operating near the
cut-off frequency of the device. Potentiom-
eter RS sets the feedback level just within
the point necded to sustain oscillation. The
RF signal produced at the output of the IC
(pin 6) is fed to D1 and D2 which supply
a forward bias current to the base of Q!
to keep the relay encrgized. With a metal
object connected to the input of the sensor,
and when an object is moved in close
proximity to this metal object the capa-
citance to ground is increased which un-
balances the capacitance between C4 and
C5. This causes the oscillator to stop and
the relay drops out (opens).

Putting It Together. The sensor may be
constructed in any metal or plastic cabinet,
but if the PC board is used, a cabinet 2%-
X 4Va- x 2-in. is necessary to make the
project neat.

If a PC board isn’t used, try to follow
the general layout of the PC board to
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C1, €2, C6—0.1 uF capacitor, 16 VDC or better
(Radio Shack 272-1069 or equiv.)

€C3—4.7 uF electrolytic capacitor, 16 VDC or
better (Radio Shack 272-1001 or equiv.)

C4, C5—680 pF disc capacitor, Sprague 5GA-
168, Mallory GP-368, Allied 710-1068, etc.

C7—47 uF electrolytic capacitor, 16 VDC
(Radio Shack 272-1004 or equal.)

D1 to D3—1N914 silicon diode
(Motorola HEP-R0052 or equiv.)

1C1—741-type integrated circuit, any convenient
type for point-to-point wiring, 8-pin mini-dip
package for PC board use (Radio Shack
276-007 or equiv.)

K1—Relay, low current 12 VDC coil, Electronic
Applications Co. 1A12AH fits PC board (reed-
type relay) Radio Shack 275-003 for point-to-
point wiring

Canadians add $1.50 for additional postage.

R2- RS R8
1.8K- 5000 6804 ) 7O ALARM
A¢V" 4
c6
2N O.IuF D2
161 >*——4—{f—-Dt-
4 Rg Lcs
4.7K “T°680 |cC
b pF D
A
£ L fox i g
Ci C2 - 47 T
OluF | 01 uF
uF l
c7 POINT A
¢ POINT B
47uF  R9
AAA/
6800
BOTTOM BOTTOM BOTTOM TOP
VIEW VIEW VIEW VIEW
COIL conTACT
RADIO SHACK HEP 724 2N2924 REED RELAY
276-2009

PARTS LIST FOR A PROXIMITY SENSOR

An etched and drilled printed circuit board for this project plus reed relay K1 are avoilable for $7.70
postpaid from Krystal Kits, P.O. Box 445, Bentonville, AR 72712; printed circuit board available separately
ot $3.95, postpaid. Postal money orders will speed delivery. Otherwise allow 6-8 weeks for delivery.

Q1—2N2924 transistor,
276-2009, etc.
R1—1000-0hm, Y2-watt resistor
(Radio Shack 271-000 or equiv.)
R2—1800-chm, Y2-watt resistor
(Radio Shack 271-000 or equiv.)
R3, R4—4700-ohm, Va-watt resistor
(Radio Shack 271-00 or equiv.)
R5—500-ohm potentiometer, PC-type
(Radio Shack 271-226 or equiv.)
R6—39,000-0hm, Y2-watt resistor
(Radio Shack 271-000 or equiv.)
R7—10,000-0hm, Y2-watt resistor
(Radio Shack 271-00 or equiv.)
R8, R9—680-chm, '2-watt resistor
(Radio Shack 271-000 or equiv.)
Misc.—Wire, solder, 3%- x 4% x 2%-in. high
case, phono jack, hardware, etc.

HEP-.724, Radio Shack

avoid any circuit operating problems. If
the PC board approach is used, follow the
component layout diagram to mount all
parts on the board, then solder all parts
in place. Take extra care when installing
the semiconductors—be sure that each lead
is in the proper location before soldering.
A VY4 -in. hole should be drilled in the cabi-
net to allow adjustment of the sensitivity
pot R5. A phono jack is mounted in the
front of the case and connects to the sensor
input lead. The power input leads and

relay wires run through the back of the
cabinet.

Putting It To Use. A choice of inputs are
available; input A is suited for small metal
objects while input B is to be usced for large
objects. The selected input is wired to the
phono jack mounted on the front of the
cabinet. Circuit common (that’s the negative
battery lead) must be connected to a good
earth ground such as a water pipe or the
ground wire in a three wire electrical sys-
tem if the sensor is to operate properly. The

FELEMENTARY ELECTRONICS
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RELAY ClONTACT

PC board with reed relay. Place C7 negative lead
in hole nearest diode D3. Hole next to “-battery’’
is circuit common; connect to ground. See text.

The minus side of battery (left) connects to Q1 (e).

3
O o—C2—e 0'——_"_03—_‘_——-0 o
POINT
oA 1 o— RG6 —© Q
~=r—-"
G I AR N B O B
R3 ¢4 R4 ¢C5 DI D2 R8 R9 | ]
) O | | ,
? e I i
Cl 9 8 ¢ l
& R ! ? : i
JRA ! c6  R7 o0
‘L é &
! % C A .G
? o-D3-e
O o —R2—o 2R5S o 2 20
AY
Bigger than life view (above) shows completed -BATTERY \ +BATTERY

RELAY CONTACT

o~

M. -

.y

{

¢ |

-~ . t

83 §
=
-y
<
o8

4

: “\ E

;

!

é H

» 1

Flip the PC

board (shown
above) and the
copper wiring
pattern looks
like the drawing
at left. In fact,
it's an exact size
duplicate for
those builders
inclined to
make their own.
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Electronics in the News!

Faking Mother Nature

Right now, in the heart of New Jersey, they’re
faking Mother Nature by turning on and off
the intense light of a desert sun, the ocean’s
salt spray, and the humidity of an equatorial
rain forest. “They” are the people in the
mechanical testing laboratory at Western

Ball point pen refills are kept drawing
concentric circles for their entire

writing lives in the pen testing ma-

chine. To meet standards, that writing life
has got to be long enough for the refill

to draw a continuous line of no less than
5,000 feet.

Electric’s Springfield, New Jersey Purchased
Products Engineering (PPE) and Inspection
facility. It’s their job 1o test, inspect and, when-
ever they can, improve the products Western
Electric purchases for the Bell System.

Lab personnel check over 5,500 products . . .
things like batteries, phone booths, circuit
boards, pole line hardware, capacitors, ladders,
and aerial tents.

These products are used throughout the U.S,,
so they must perform under a wide range of
environmental conditions. Instead of carting
products from one geographic point to another
for testing, the PPE staff uses machines that
recreate operating conditions like high and low
altitudes, dense humidity, and extreme tempera-

tures in their mechanical testing lab.

Fakery? Yes. But no fooling. A product will
have to withstand more punishment in the lab
than it will ordinarily encounter in the field.
For example, the lab staff can subject products
to extreme heat and cold in an environmental
chamber that produces temperatures from
—-40°F to 300°F. In another chamber, products
have to stand up to 98 percent humidity.

Then there are the “your-life-flashes-before-
your-eyes” machines like the chamber whose
high oxygen atmosphere speeds up aging and
corrosion. Or take the ball-point pen tester.
Pen refills spend their entire writing lives
drawing concentric circles on test paper in
this machine. To measure up to WE standards,
that writing life has got to be long enough for
the refills to draw a continuous line of at least
5,000 feet.

Inks and other products that must be color
fast also get a lifetime’s worth of wear in the
lab’s weathering machine. A 24-hour exposure
to the machine’s ultraviolet light is the equiva-
lent of one month in the brightest sunshine.
Naturally, the weathering machine simulates
rainfalls at timed intervals.

Big Is Big

The world’s largest cathode ray tube has
been developed by Thomas Electronics Inc. for
the U.S. Air Force. The complete CRT, weigh-
ing 226 1bs., including implosion panel, magne-
tic shield, and mounting flanges, will be used
in an advanced simulator during undergraduate
pilot training research to produce visual images
of flight situations. Seven CRTs are combined
to provide a unique panoramic field of view
for student pilots. (Turn to page 99)

3”%

World’s largest cathode ray tube (shown with a 10-in.
model) will be used by the U.S. Air Force during
research for undergraduate pilot training.

ELEMENTARY ELECTRONICS
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Lafayette’s

new AM/FM Tuner

Model LT-D10 also processes Dolby encoded broadcasts!

WITH FM TUNERS getting more and more
sensitive, there are a lot more people
listening to stations whose signal is received
just over the noise level. For this reason,
and to increase the listening audience, many
FM stations now use Dolby signal proces-
sing, so that marginal signals can be re-
ceived noise-free, if the listener has a Dolby
decoder connected to his FM tuner. Un-
fortunately, if the listener doesn’t have a
Dolby decoder, the full-time Dolby FM
station is received with screaming highs,
and no amount of tone control juggling is
going to get the signal back to its original
state.

Good Dolby FM receivers usually carry
a price tag to match their improved per-
formance, but with the introduction of
Lafayette’s model LT-D10 AM/FM Dolby
tuner, quality reception, FM and Dolby-FM,
is available at a budget price; and as far as
our tests indicate, the AM performance is
among the very best.

The LT-D10, priced at $229.95, is basi-
cally an AM/FM-stereo tuner with a switch-
selected Dolby decoder for FM. Standard
features include a stereo beacon, center
channel FM and signal strength AM/FM

The LT-D10 AM/FM Dolby tuner is from Lafoyette Radio
Electronics, 111 Jericho Turnpike, Syosset, L.1., NY 1179).
Price is $229.95. Circle No. 41 on the Reader Service Page
for more information.

EM ANT
AN i £ oy Nt

CREG o o

tuning meters, an MPX filter, an FM mute,
and an internal “linecord” FM antenna in
addition to the 300-ohm antenna input. A
rod antenna and external connection are
provided for AM. An extra feature is a
panel lamp dimming switch.

Select-a-Slope. The Dolby, which func-
tions only for FM reception, is selected by
a front panel switch. For standard FM re-
ception the de-emphasis is always the U.S.
standard of 75 wusec. When the Dolby is
switched in, the de-emphasis can be 75
usec or 25 usec, as determined by a switch
on the rear apron. Presently, all FM stations
use 75 usec pre-emphasis as specified by
the FCC. It has been proposed that Dolby
FM stations be permitted 25 usec pre-em-
phasis so they might raise their average
level of modulation, thereby expanding their
coverage (reception range). If the FCC
does, in the future, permit use of 25 usec
pre-emphasis for Dolby, the Lafayette LT-
D10 will be ready for it without making
modifications to the tuner.

Three outputs are provided. The one for
the main amplifier has individual left and
right level adjustments, which are recessed
screwdriver-adjust controls on the rear
apron. There is also a fixed-level tape output
on the rear. The tape output is also avail-
able at standard phone jacks on the front
panel.

Lafayette’s forword thinking engineers
made this Dolby equipped FM tuner
complete with 25 u sec/75 v sec de-
emphasis switch. Since then, FCC
regulations have changed to permit the
25 v second de-emphasis characteristic
in U.S. FM transmitters. For more
information, see next page and

(50T Wit G )

SRR circle No. 41 on the Reader Service page.

ey
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@ @ LAFAYETTE AM/FM TUNER

The circuit is as modern and up-to-date
as is possible. The front-end has an FET RF
amplifier and mixer which results in es-
sentially overload-resistant reception. The
front-end output passes through IF filters
for excellent selectivity and through an
all-IC IF amplifier and multiplex decoder.

Except for the oscillator, the AM tuner
is a single IC with an IF filter.

Performance. Sensitivity of the FM tuner
was at least as good as tuners priced con-
siderably higher, measuring 1.6 vV IHF,
with full limiting at 5 «V. The high-fidelity
sensitivity (60 dB quieting) was 8 uV. Full
mute release was attained with 7 «V. The
frequency response was notably flat: +0/-0
.5 dB from 20 to 15,000 Hz. Distortion at
standard test level was 0.25% THD; signal-
to-noise ratio was 67 dB without the Dolby.

The FM selectivity (ability to separate
stations on alternate channels) was very
good even when compared to higher-priced
tuners; it was excellent compared to other
budget and moderate price equipment. The
stereo separation measured 33 dB. Output
level corresponding to 100 percent modula-
tion (mono) was 700 mV.

The FM Dolby performance was excel-
lent; judged on the basis of listening tests

poLey
A——Y,

. IF AMP TUNER

Everything in its place and on PC boards.
Clean and uncluttered interior compared
to old tube days with hodge-podge wires,

| each channel and use an ‘“‘outboard” Dolby

FLASH—Our lab works fast, furious, and
sometimes even overtime, but the latest
FCC ruling on 75-25 psec FM pre-emphasis
(the amount by which high frequency audio
is boosted for transmission) caught this re-
port “in progress’’ on the editor’s desk. The
FCC now permits FM stations to alter their
pre-emphasis characteristic from the cur-
rent 75 usec figure to a more realistic 25
usec if they begin encoding their broad-
casts in the “Dolby B” mode of noise re-
duction. Such a step permits listeners with
standard ‘75 usec’’ tuners, radios, and re-
ceivers to hear a basically unchanged
sound since a loss of brightness brought
about by the 25 usec pre-emphasis signal
is restored by a selected boost of treble
tones in the Dolby B process. The decision
to go 25 4 B” is entirely up to individual
stations; in fact, they have the option under
current rules not to switch. Readers with
an FM tuner within range of FM stations
broadcasting the new “25 4 B” mode can
add the simple circuit (shown below) to

B noise reduction system. Benefits, accord-
ing to Dolby Laboratories, are one or more
of the following: full-program dynamic
range, improved signal-to-noise ratio, im-
proved weak-signal reception, and a re-
duced likelihood of interference.

3900 oF
"—l F—
O———AAA———
20K
AUDIO IN K
(1 CKT. REQ. FOR 'O e
EACH CHANNEL) REDUCTION
UNIT
o s —0

Adding Dolby without quite having enough
cash or credit to get a new Dolby tuner,
like the Lafayette, is possible with one
of the "‘outboard’”’ Dolby units and this
simple home-made network. /FM Cal” is to
be set so ‘‘Dolby Tone’’ from station gives
““Dolby Level”’ reading on meter(s) of the
noise reduction unit you are utilizing.

it was among the best we've heard regard-
less of price.

The AM reception was outstanding; well
above average for much higher priced
tuners and receivers. Of note, the AM
tuner could dig out clean signals from AM
stations usually buried in the noise level
It’s an ideal choice for someone who also
wants to DX the AM band.

For additional information on the Lafay-
ette LT-D10 circle No. 41 on the Reader
Service Coupon. ]
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TRANSFORMING AC

What You Will Learn . . .

our understanding of AC electricity will now be used to show

how two common electrical devices work. You will learn how
a transformer transfers power from one winding to another. You
will learn how to calculate the change in voltage, current, and
impedance produced by a transformer with a known turns ratio,
and how to select the proper turns ratio to produce a particular
change. You will also learn how a magnetic amplifier controls a
large AC current with a smaller DC current.

WHAT IS A TRANSFORMER?

A transformer is a device for changing the voltage of AC electricity. Transformers
work on the principle of induction. Basically, a transformer has two windings—a
primary and a secondary—wound on the same core. This core can be laminated
iron, ferrite, or air.

Through the principle of induction, the alternating current flowing through the
primary winding sets up an alternating magnetic field in the core. This magnetic
field, in turn, induces an allernating voltage in the secondary winding (or wind-
ings). In this way, energy is transferred from the primary to the secondary.

A transformer that reduces the voltage in a circuit is called a step-down trans-
former. This is true, for example, of a transformer which steps the 120-volt main

supply down to 6.3 volts for #47 pilot lamps or the diode bridge in a 5 volt power

supply for “TTL” integrated circuits.
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A transformer that is used to increase the voltage in the circuit is known as a step-up
transformer. An example is the special high-voltage transformer which produces the many
thousand volts needed to operate a television picture tube.

i o ) 2
o~ t ; ; o
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PRIMARY SECONDARY

A BASIC TRANSFORMER

The basic transformer has two windings—primary and secondary—wound on a laminated-
iron core. The two windings are insulated from each other and from the core.

The primary winding is connected to the energy source, and the secondary winding is
connected to the load. As alternating current flows through the primary, a pulsating mag-
netic field is set up in the core. As the constantly changing magnetic field cuts the turns of
the secondary, a voltage is induced in the secondary winding.

What Is Transfered?

The amount of voltage induced in the secondary winding depends on how many turns of
wire the secondary contains compared to the number of turns of wire in the primary wind-
ing. So, if the secondary has only half as many turns as the primary winding, the voltage
will be stepped down to half its original value. If the secondary has twice as many turns as
the primary, the voltage will be stepped up to twice its original value.

0
—0
L TRANSFORMER AS AN INDUCTOR

The difference in the number of turns is known as the turns ratio of the transformer. If
the primary winding has N1 turns and its voltage is E1, the secondary winding with N2 turns
produces voltage Eo.

E_N

E: N-

The power consumed in the secondary circuit of a transformer must be supplied by the
primary. Since the voltages are constant in each circuit, the current in the primary circuit
must vary to supply the amount of power demanded by the secondary. Current in the
primary depends on the current drawn in the secondary circuit.

86 ELEMENTARY ELECTRONICS
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QUESTIONS ANSWERS
QL. If a transformer primary has 1,000 A]. N; 1,000
turns and the secondary has 6,500 No 6,500 1 to 6.5

turns, what is the turns ratio?

E-> E:1 X 6.5
85 X 6.5

552.5 volis

mary winding of the transformer E
in Question 1, what is the voltage
at the secondary?

Q2. If 85 volts is applied to the pri- A2, E 1
> 6.5

1™

i

Q3. Can a transformer bhe used with A3. A transformer cannot-be used with
DC? Why? direct current. A direct current in the
primary does not produce a pulsating
magnetic field.
Q4. If there is no load between the ter- A4, No current will flow.
minals of the secondary of a trans-
former, will current flow in the
secondary?

TRANSFORMER POWER

If the transformer were 1009 efficient, all the power from the primary winding would be
transferred to the secondary for delivery to the load.

Suppose a transformer has 1,000 turns in the primary and 6,500 turns in the secondary.
If 100 volts is applied to the primary, 650 volts will appear at the secondary. Now, suppose
the load connected to the secondary is & 65-ohm resistor. It will draw a current of 650/65,
or 10 amperes, and the power consumed will be 650 X 10, or 6,500 watts. This power must
be supplied by the primary winding. Assuming no loss in the transformer, the primary
winding must supply 6,500 watts. The primary current, therefore, will be 6500 watts/100
volts, or 65 amperes.

TRANSFORMER WITH A LOAD ,

In the example, the current was stepped down in exactly the same proportion as the
voltage was stepped up. The power transferred from the primary to the secondary does not
change, however, regardless of the turns ratio. This is true providing the rating of the trans-
former has not been exceeded und assuming 100 percent efficiency.

QUESTION ANSWER
Q5. How will the magnetic field pro- A5. The secondary magnetic field will de-
duced by current flow in the see- crease the total magnetic field acting on
ondary affeet the current drawn by the primary and, therefore, will de-
the primary? crease the impedance of the primary
circuit. The primary will draw more
eurrent.
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TRANSFORMER EFFICIENCY

So far we have assumed that no power is lost in the transfer from the primary winding to
the secondary winding. However, no transformer has absolutely 100 percent efficiency. Some
power is lost in heating the core, and some is lost in the resistance of the windings. But,
transformers are very efficient; their efficiency often reaches very nearly 100 percent. There-
fore, for rough calculations, it is permissible to assume 100 percent efficiency.

As with any other device, the efficiency of a transformer is equal to:

output power
input power

Most transformers have an efficiency in the range of 97 to 99 percent. So even if you
neglect the losses, your calculations using 100 percent as the transformer efliciency will still
be accurate within 1 to 3 percent.

TRANSFORMER LOSSES

The power loss in transformers is due to three factors. The first is simply resistance in the
windings; no winding is a perfect conductor. The second factor that causes power loss in
transformers is eddy currents. The iron in the core of a transformer is a conductor. When
the ehanging magnetic field produced by the primary coil cuts through the iron of the core,
small currents are generated in the core material. These currents dissipate power as they
pass through the resistance of the iron. These currents are called eddy currents. This type of
loss is held to a minimum by using thin sheets of iron, called luminations, in the core.
These thin sheets are insulated from each other {often by oxidizing the surface of the sheets)
and thus shorten the conducting path for the eddy currents.

METAL
SHIELDING

I —SECONDARY

COLOR-CODED
LEADS

L TYPES OF TRANSFORMERS

The third factor that causes power loss in transformers is hysteresis. It takes a certain
smull amount of power to magnetize a piece of iron. This power must be expended again
when the magnetic field is reversed. Since the magnetic field in a transformer is reversed
many times each second, these tiny expenditures of power add up to a noticeable loss.
Hysteresis loss can be reduced by consiructing the core with a type of iron that is very
easily magnetized and demagnetized.

QUESTIONS ANSWERS
Q6. If a transformer supplies 1.9 am- A6. The efficiency of the transformer will
peres at 100 volts (190 watts) to a be 190/200 = 95%.

resistive load in the secondary cir-
cuit, and if it dissipates 200 watts
of power in the primary circuit,

ELemeENTARY ELECTRONICS
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what is the efficiency of the trans-

former?
Q7. Th‘is transformel_‘ has a relatively A7 [t has a relatively low efficiency. (An
(high, low) efliciency. efficiency below approximately 979 is

considered 1o be low.)
Q8. Does an air-core transformer have A8. An air-core transformer has neither
hysteresis or eddy currents” eddy-current nor hysteresis losses.

TYPES OF TRANSFORMERS

There are many varieties of transformers, ranging from huge power-station units to tiny
subminiature radio-frequency types.

Most transformers are designed 1o transfer power. Others, however, are built to transfer
only signal voltages.

T )

o g =
N} =10,000 % N2 1,000
O —O
Ny By I 2y NIZ
No Ep I Z, N2

TO MATCH IMPEDANCE

Power-distribution transformers ure rated in KVA (kilo-volt-amperes) rather than in
kilowatts or other power units. The KVA rating refers to the apparent power carried by the
transformer—the real power is smaller by the load power factor.

Special transformers, wound to precision specifications, are used in metering applications
to measure the current and voltage passing through large power-trunsmission lines.

A step-up transformer increases voltage and decreases current at the same time. A step-
down transformer decreases voltage and increases current at the same time. Also, a trans-
former can transform impedance, but the impedance change is more pronounced than the
voltage change. In fact, a trunsformer changes impedance by the square of the turns ratio:

Zi  (N)?

Z: (Nz2)2
MAGNETIC AMPLIFIERS

Magnetic amplifiers are special transformer-like devices that use a small amount of power
to control larger amounts of power, thus acting as amplifiers. They are simple, rugged, and
efficient as compared to other forms of amplification. The following are some of the symbols
used to denote magnetic amplifiers.

MAGNETIC AMPLIFIER SYMBOLS
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e better.

We give you two TVs
instead of one.

RAVSTPRLARARANY - R -
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With Sylivania's Master TV Career Pro-
gram you get not just one but two TV
sets to build. Color and Black & White.
Both Solid State.

With all Sylvania Career Pro-
grams you get our exclusive Autotext
method of instruction, a modern,
step-by-step approach to iearning,
which gets you through the basics of
electronics quickly and easily.

An optional Cassette System, a
technique that adds an extra dimension
to learning. It's almost like having an
instructor right in your own home. As
you play the tapes, he'll guide you
through your lessons, explaining as
you read, going over schematics and
reinforcing everything you learn!

Plus a choice of Programsthat
can lead to any number of career goals.
In TV, communications, automation,
digital and solid-state electronics. And
in fields you haven’t even dreamed of.

Plus specialized advanced train-
ing and carefully-engineered Project
Kits for that "hands-on™ training you
need to make it in the worid of
electronics.

Throughout your training,
Sylvania makes that extra effort to go
one better.

Send the card or mail in cou-
pon today for our FREE Catalog. And
go with Sylvania.

SVLVANIA Technical Schoolsj|

Home Study Division 246-411-0
Sylvania Technical Systems. inc.
909 Third Avenue

New York, N.Y. 10022

Please send meFREE itlustratedcareer
catalog. : understand thatlamunderno
obligation.

Name _

Address _

City

State

Age .

veterans: Check here O
e e e -

SYLWANIA
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Magnetic amplifiers take advantage of a special property of iron or steel in a strong
magnetic field. To explain how a simple magnetic amplifier works, let’s first review the
basice principles of a coil.

When a current flows in a coil, a magnetic field (flux) is set up inside and around the
coil. If the current is AC, the field also alternates. But, in any case, the strength of the mag-
netic field (the number of lines of flux produced) depends on the material inside the coil
as well as how much current is flowing through the coil.

Magnetic-Amplifier Applications

A typical magnetic amplifier controls both the magnetic properties and the AC resistance
(called reactive impedance) of the coil by electrical means. To more easily understand how
this can be done, look at the curve of current versus magnetic flux in iron.
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SATURATED IRON CORE

As the current and the flux increase, a point is reached where the curve bends. A further
increase in the current produces less and less of a flux increase until, finally, further increase
in current produces no additional flux. At this point the core contains as many lines of flux
as it can possibly receive; it is said to be saturated.

+ -
|
RHEOSTAT ll
2
lr“-'>— T r“-""—w
] L3 —'_"r
| + S
- = nl
| = i
[ | T oy oy
AC LOAD
R

SIMPLE MAGNETIC AMPLIFIER
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To make a magnetic amplifier, manufacturers wind two different coils on a core similar
to the construction of a transformer. But instead of a primary and a secondary, this core has a
control and a load winding.

With no current in the control winding, the current flowing through the load winding is
limited by a strong resistance (reactive impedance). But if enough DC current is passed
through the control winding to saturate the core, then as the saturation point is approached,
the impedance of the load winding decreases, and more current will flow through the load.

Since the control winding uses less power than the load winding, we have an amplifier—
a device in which a small amount of power controls a large amount of power.

As AC current flows through the load winding, an AC voltage can be induced back inte
the control winding. This would be a loss of power. But, the control winding is made
immune to the induced voltage by using a three-legged core.

Both parts of the load winding are connected in series in such a way that the AC flux lines
they induce in the center leg are equal and opposite and thus cancel each other. This means
there is no AC induced in the control winding, yet the control winding still exerts its influ-
ence over the load circuit.

QUESTIONS ANSWERS
Q9. A coil with an unsaturated iron A9. A coil with an unsaturated iron core
core has a relatively (large, has a relatively large reactive impe-
- small) reactive impedance. dance.
Q10. If magnetic flux is added from an Al0. If the core is saturated, reactive im-
outside source (such as a separate pedance will be lower.

coil on the same core) until the
core is saturated, will the coil
have a higher or lower reactive
impedance.

WHAT YOU HAVE LEARNED

1. Transformers are electrical devices which convert AC voltage and current from one value
to another.

2. Transformers contain at least one primary and one secondary winding. The windings are
coils and are sometimes wound on iron cores.

3. Current flowing in a conductor develops a magnetic field about the conductor. Magnetic
lines of force cutting through a conductor cause current to flow.

4. Transformers can be designed for AC but not for DC.

5. Transformer action is a transfer of energy. AC in the primary generates a magnetic field
which induces current in the secondary.

6. Transformers are rated as follows: Voltage ratio. The voltage ratio specifies the number
of volts transferred between the two windings. The transformer can be used as either a
step-up or a step-down unit, depending on which winding is used as the input. Turns
ratio. A ratio of primary turns to secondary turns. Frequency. Because of AC reactance,
transformers are designed for use at a specific frequency. Use at any other frequency may
damage the windings.

This series is based on material appearing in Vol. 1 of the 5-volume set,
BASIC ELECTRICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $22.50. For information on the complete set, write the publisher at
4300 West 62nd St., Indianapolis, Ind. 46268.
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101. Kit builder? Like weird prod-
ucts? EICO’s 1975 catalog takes
care of both breeds of buyers at
prices you will like.

102. international Crystal has a free
catalog for experimenters (crystals,
PC boards. transistor RF mixers &
amps. and other comm. products).

103. See brochures on Regency’s

LITERATURE
LIBRARY

112. ED! (Electronic Distributors)
has a catalog with an index of man-
ufacturers’ items literally from A to
Z (ADC to Xcelite). Whether you
want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo
AM/FM receiver, you'll find it here.

113. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;

121. Cornell Electronics’ “Imperial
Thrift Tag Sale” Catalog features TV
and radio tubes. You can also find
almost anything in electronics.

122. Radio Shack's 1975 catalog
colorfully illustrates their complete
range of kit and wired products for
electronics enthusiasts—CB, ham,
SWL, hi-fi, experimenter kits, bat-

H & teries, tools, tubes, wire, cable, etc.
}*Ag?sscalrm:rupreggiv(e::as t(’;‘(’)’r‘s‘::é‘l’ii"es parts, tools, and instructions in- -
fire, weather, & other public sery. ©/Vded- 123. It's just off_the press—Lafay-

ice’emergency broadcasts).

104, Dynascan’'s new B&K catalog
features test equipment for indus-
trial labs. schools, and TV servicing.

105, Before you build from scratch,
check the Fair Radio Sales latest
catalog for surplus gear.

106. Get Antenna Specialists’ cat.
of latest CB and VHF/UHF innova-
tions: base & mobile antennas, test
equipment (wattmeters, etc.), ac-
cessories.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram's
super CB rigs.

108. Compact is the word for Xcel-
ite's 9 different sets of midget
screwdrivers and nutdrivers with
piggyback” handle to increase
length and torque. A handy show
case serves as a bench stand also.

109. Bomar claims to have C/B
crystal for every transceiver . . . for
every channel. The catalog gives list
of crystal to set interchangeability.

110. A Turner amplified mike helps
get the most from a CB rig. This
free brochure describes line of
base & mobile station models.

111. Midland’s line of base & mo-
bile CB equipment, marine trans-
ceivers & accessories, and scanner
receivers are jllustrated in a new
full-color 16-page brochure.

114. From Olson get their new,
bargain-packaged 36-page, full-
color tabloid (a new issue every 2
months). 1t contains their latest
electronics parts, supplies, and hi-fi
components. Pick up a copy at
Olson stores coast-to-coast or send
for a free copy today.

115. Trigger Electronics has a com-
plete catalog of equipment for
those in electronics. Included are
kits, parts, ham gear, CB, hi fi and
recording equipment.

116. Get the HUSTLER brochure il-
lustrating their complete line of CB
and monitor radio antennas.

117. Teaberry's new 6-page folder
presents their 6 models of CB trans-
ceivers (base and mobile): 1 trans-
ceiver for marine-use, and 2 scan-
ner models (the innovative “Crime
Fighter' receiver and a pocket-size
scanner).

119. Besides Browning’s colorful
leaflet on their Golden Eagie Mark
i1l base station, their packet in.
cludes other surprises. The LTD
is pictured in actual size on a card
for you to test on your car's dash.
Specifications are given for both
the SST and LTD.

120. Edmund Scientific’s new cata-
log contains over 4000 products
tfha‘tj embrace many sciences and
ields.

ette's all-new 1975 illustrated cata-
log packed with CB, hifi com-
ponents, test equipment, tools, ham
rigs, and more.

124. Mosley Electronics reports that
by popular demand the Model A-311
3.element CB beam antenna is be-
ing reintroduced. Send for the
brochure,

125. RCA Experimenter's Kits for
hobbyists, hams, technicians and
students are the answer for suc-
cessful and enjoyable projects.

126. B&F Enterprises has an inter-
esting catalog you'd enjoy scan-
ning. There are geiger counters.
logic cards, kits, lenses, etc.

127. There are Avanti antennas
{mobile & base) for CB and scanner
receivers, fully described and il-
lustrated in a new 16-page full-
color catalog.

128. A new free catalog is available
from McGee Radijo. It contains elec-
tronic product bargains.

129. Semiconductor Supermart is
a new 1975 catalog listing project
builders’ parts, popular CB gear,
and test equipment. It features
semiconductors.—all from Circuit
Specialists.

130. Heath’s new 1975 {uil-cajor
catalog is a shopper's dream—
chockful of kits and gadgets every-
one would want to build and own.

g Elementary Electronics 101 102 103 104 105 106 107 108 109 110 1
§ Box 886 111 112 113 114 115 116 117 118 119 120 1
1 Ansonia Station 121 122 123 124 125 126 127 128 129 130 §
1 New York, N.Y. 10023 131 132 133 134 135 136 137 138 139 140 1
1 please e o h 141 142 143 144. 145 146 147 148 149 150 1
it- .
1 erature whose numbers | have 151 152 153 154 155 156 157 158 159 160 :
1 circled at right sent to me as 161 162 163 164 165 166 167 168 169 170
1 soon as possible. I am enclos- Are you a subscriber to this magazine? Yes ] No ] 1
g ing 50¢ to cover handiing. (No 51 [ Enter my subscription for 9 issues at $3.97 1
stamps, please). Allow 4 to 6 and bill me. 1
1 weeks for delivery. 1
1 NAME 1
1 Indicate total number of ADDRESS 1
1 booklets requested. :
I Sorry, only 10 circled items CITY 1
I maximum. STATE 2IP 5
1 nN/D74 Not Valid After April 17, 1975
'-------------------------------------J
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Antique Radio Corner
Continued from page 68

it is necessary to connect the aluminum to
the plus side of a direct current power sup-
ply putting out around 100 volts, and con-
nect the lead electrode through a 25-watt
lamp to the minus side of the power sup-
ply. When the voltage is applied the lamp
will glow brightly, but as soon as the oxide
is formed the lamp will go out. After the
lamp goes out the electrolytic cell is ready
for use.

With the aluminum electrode and borax
solution the charging rate was approximate-
ly 0.2 amperes. This was still below the
nameplate rating, but was adequate to
charge the 6-volt battery.

You can make your own electrolytic rec-
tifier charger if you so desire. Perhaps I
will describe how to make a replica of this
charger in a future issue of this magazine.

As you read this column it will be late

fall and collectors will be planning their
activities for the winter months. This is the
time to restore some of the sets you picked
up during the summer months and were too
busy to work on. I plan to give you much
valuable information on refinishing cabi-
nets, restoring panels, and redoing the en-
graved lettering on the front panels of many
of the old radios.

In closing I want to emphasize again the
importance of putting your address on your
letters. =

Op-Amps & Diodes

Continued from page 50

combined use of diodes and operational ampli-
fiers. Some circuits such as the AC meter can
stand alone and be useful while the circuit of
Fig. 9 and Fig. 11 can be used to gather
information in larger systems such as automatic
checkout devices or industrial process control.
We hope it has added something more to your
knowledge of the broad electronic spectrum. I

131. E. F. Johnson’s new full-color
catalog for CB transceivers and ac-
cessories is now available. Send
for a free copy. They also have a
free brochure on their line of scan-
ner receivers.

132. If you want courses in assem-
bling your own TV kits, Nationa/
Schools has 10 from which to
choose. There is a plan for Gls.

133. Get the new free catalog from
Howard W. Sams. It describes 100’s
of books for hobbyists and techni-
cians-——books on projects. basic
electronics and related subjects.

134. Sprague Products has L.E.D.
readouts for those who want to
build electronic clocks, calculators,
etc. Parts lists and helpful sche-
matics are included.

135. The latest edition of Tab
Books' catalog has an extensive
listing of TV. radio and general
servicing manuals.

136. Leader’s catalog features “In.
struments to Believe In.” They have
a complete line for industry, educa-
tion and service, featuring oscillo-
scopes/vectorscopes, many gener-
ators, accessories, etc.

137. Pace Communications has a
packet of information for you. The
“Citizens two-way radio” "answers
all the questions from how to op-
erate one to how much they will
cost to operate. A booklet on Pace's
scan/monitors to keep you informed
is included.

6

Use Coupon on Left!
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138. Pearce-Simpson has a booklet,
""Citizens Band Radios & Scan-
ners,” which pictures and de-
scribes the various models in this
line. A section on CB antennas is
included.

139. For the latest information on
CB transceivers by Courier. send
for their literature.

140. Featured in Siltronix’s bro-
chure are single sideband/AM citi-
zen band transceivers. pictured
and described with extra features
and specifications listed. VFO slid-
ers for monitoring are pictured as
well as export models of linear am-
plifiers.

141. Lee Electronics Labs has an
inexpensive circuit analyzer, which
is featured in this catalog.

142. Available from Royce Elec-
tronics is a 28-page, full-color cata-
log for CBers (base. mobile and
handheld transceivers; accessories;
and test instruments).

143. A set of Abraxas/4 speakers
contains a rugged 12.inch long-
throw woofer with a 22-0z. Alnico
magnet, a 5-inch sealed-back rub-
ber-damped midrange, and two 3-
inch dome tweeters from Designers
Audio Products.

144, For a packetful of material,
send for SBE's material on UHF and
VHF scanners, CB mobile trans-
ceivers, walkie-talkies, slow-scan
TV systems, marine-radios, two-
way radios, and accessories,

145. For CB'ers from Hy-Gain Elec-
tronics Corp. there is a 50-page, 4-
color catalog (base, mobile and ma-
rine transceivers, antennas, and
accessories). Colorful literature il-
lustrating two models of monitor-
scanners is also available.

www americanradiohistorv com

146. Robyn International has 4-color
“‘spec’’ sheets for each model of
their CB (base and mobile) trans-
ceivers and monitor-scanner lines.

147. Telex’s 4-page, 2-color folder
illustrates their new line of boom
microphone head-sets for CB'ers
and hams, as well as their line of
communications headphones.

148. Surveyor Manuf. Corp. offers
you two catalogs in 4.color. One
features their Electronics 2000/
Surveyor CB. pictured with descrip-
tions and specifications. Their
Monitor/Scanner, Surveyor Model
4H 4U, is featured in the second
catalog.

149. Cush Craft has a catalog on
Citizens Band Antennas for every
purpose. The Ringo base antenna is
featured, as is the new Superfire 8-
element horizontal/vertical power
beam.

150. For TV or communications tow-
ers, aluminum spells rugged
strength. An 8-page brochure from
ASCOM details 30 models to fit
every need for CB, ham, commer-
cial 2-way radio, or home/institu-
tional installations.

151. For a complete. audio acces-
sory line-TV, tape, phono and
radio for home and auto, send for
Audiotex catalog FR 73-A.

152. Send for the new, free descrip-
tive bulletin from Finney Co. It fea-
tures the Finco line of VOM multi-
testers (and accessories) for elec-
tronics hobbyists and service tech-
nicians.

153. A full-color brochure on Ten-
nelec’s scanners is available. They
have portables, 3 bands—12 chan-
nels and 3 bands—16 channels.
Outstanding features and specifica-
tions of the tri-bands are listed.
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Hey, Look Me Over,

Continued from page 22

ing bracket makes it possible to quickly re-
move the radio for indoor or portable use,
and as a precaution against theft. The radio
has plenty of volume, has a built-in electron-
ic horn, and uses three "“C” cells for greatly
extended playing time. Its durable black and
red oval-shaped enclosure is weatherized and
has a 3-in. safety reflector on the back. The
Archer Road Patrol AM Bike Radio is priced
at $14.95. Archer products are available at
Radio Shack stores in all 50 states and Can-
ada. [ ]

Ask Hank, He Knows

Continued from page 24

Funny Pages
Is there an electronic comic book | can buy?
| want to get started early in electronics.
—G.S,, Spring Lake, NC
You sure can! The Science Fair Story of Elec-
tronics is a full-color, 24-page booklet tracing
the history of electricity through the latest
developments in electronics. Your Radio Shack
dealer has your copy, and it’s free while the
supply lasts. And, to pick up reading speed and
vocabulary, not to mention knowledge, think
about reading magazines and books on the
subject.

Poor Wiring?
! connected an electrical ground to the brass
screw on the outlet plate next to my shortwave
receiver. The rig is very noisy. When | connect
the ground lead to another outlet plate the
noise disappears. Why?

—C.M,, Ft. Benning, GA
I bet the ground connection to the plate and
metal box behind it is poor or non-existent.
Use an electricians trouble lamp and touch
one lead to the hot line in the box (black wire)
and the other lead to the metal box. The lamp
should glow with normal brilliance. If not,
something is wrong. Another test—connect
an ohmmeter between the two brass plates you
mentiened. The resistance should be zero. But
play safe; connect an AC voltmeter from plate
to plate making sure there is no AC voltage
potential between the two.

Always the Hard Way
I want to convert my General Electric Message
Mate, Model 4ER35A22, to a channel 9 CB
monitor. The frequency it receives on now
is 9335.000 kHz. How do | go about it?

—M.P., Elizabeth, NJ
I all you want to do is monitor CB channel

9, 1 suggest you visit a local ham-CB dealer
and pick up a used CB rig. Throw away the
mike and use it as a receiver only. Multi-
channel CB rigs will open the door to other
channels also. For good monitoring a good
antenna is needed too!

Mini Snoop
I would like to build or buy a monitor that i
could attach to my telephone at my place of
business. | want to activate it by a tone signal
from my home or other business telephone
and hear what is going on at my business
during my absence. | realize that anything of
this nature attached to someone elses tele-
phone would be illegal, however | cannot see
any objection to a person attaching it to his
own business telephone.

—C.M., Alexander City AL
You’ve got to be kidding. Didn’t you ever hear
of Watergate? Electronic snooping is a dirty
word no matter how you try to justify it. If
you don’t trust the people you work with, get
someone else. But, before you fire anyone, see
a shrink—you may need help.

[=) o
20008.C. BaBYLONMANS ©°°
OR\GINRTED THE SUNDIAL THEY
SPUT-UP THE DAY AND NIGHT INTO
. 12.HOURS EACH.

< 1000-200B.¢,
EGYPTIANS OEVI SED THE WATER CLOCK,
LEVEL OF WATER DROVE GEARS

>

14THCENTURY ALARM
TIMEPIECEINVENTED
IN GERMPANY.

TODAY-1INYRCA INTEGRATED CIRCUIT
15 "HEAAT' OF SUPER ACCLIRATE
ELECTRONIC WATCHES AND CLOCKS
MADE BY 18 FIRMS . FUTURE WATCHES
MAY FUNCTION AS CRLCULRYTORS
OR ALERT USTO KEY DATES. ;
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DX Central Reporting

Continued from page 28

0430 . . . 11672—Some readers have asked
how they can log Radio Pakistan. Well, one of
the best bets is the English newscast at 1750.

(Credits: Ken Earhart, PA; Mike Hardes-
ter, CA; Tony Jones, Paraguay; Al Miller, OH;
Andrew Robbins, MI; John Kolb, CA: North
American SW Association, Box 8452, South
Charleston, WV 25303)

Backtalk. William Slaughter of Santa Ma-
ria, CA, has a problem . . . buying a SW re-
ceiver. Bill says he’s contacted some of the
old line equipment manufacturers only to find,
according to his letter, “they no longer manu-
facture short wave receivers . . . only ham
gear.”

“Can you help me out at all,” Bill asks.

You're right, it is becoming harder to buy
a shortwave receiver. But the Drake Company
in Miamisburg, OH, makes a couple of models
including the very fine SPR-4. Priced in the
neighborhood of $500 it may be too dear for
many SWLs—but well worth it if the price is
no object.

Radio Shack has its new DX-160, a succes-

sor to its popular DX-150 receiver, which 1
predict will soon be as big a hit with DXers
as was the “150.” Its price, at this writing, was
about $160.

I'd be interested in the experiences of you
readers who have recently purchased com-
munications type receivers (not the portable
all-band models) recently. What would you
advise others seeking receivers in today’s
market?

An old friend and fellow DX author, Tom
R. Sundstrom, of Willingboro, NJ, dropped a
note to DX Central reporting that on May 26
he listened to a “commercial-less” coverage of
the Indy 500 race via the American Forces
Radio and TV Service, broadcast by the
VOA’s Greenville station on 15430 kHz.
Tom’s letter reminds me to remind all you
sports buffs that you'll find plenty of sports
action, year-round, on AFRTS shortwave.

The last letter this month comes from
Arthur Ehrsam, Duluth, MN. Art asks for
some dope on the Worcester Space Magnet
antenna. The Space Magnet, Art, is a direc-
tional antenna for medium (not shortwave)
wave reception. A self-addressed envelope with
your request for specifics and price should be
sent to Worcester Electronics Laboratory,
R.D. 1, Frankfort, NY 13340.

And until next time, good DX to you all!

Bookmark
Continued from page 81

Edward J. Bukstein has been written for the
doctor, nurse, hospital technician, and any
other medical specialist who desires a better
understanding of the electronic principles gov-
erning the electronic equipment used daily in
hospitals and medical centers. In addition, ser-
vice technicians who are called upon to service

medical equipment will find this a valuable
reference. This easy-to-read book is not intended
to make medical personnel electronics experts
but to familiarize them with the basic electronic
principles of medical equipment. Such know-
ledge will permit them to use the instruments
more effectively, to interpret meter readings
and displays more meaningfully, and to perform
bedside troubleshooting of equipment more
easily. Published by Howard W. Sams & Co.,
Inc. Get the Sams catalog describing this book
and many others by writing to the publisher,
4300 W. 62nd St., Indianapolis IN 46268.

Newscan
Continued from page 82

Designated the 36M 10, the cathode ray tube
posed unusual handling problems during many
sequential processing, testing and finishing
steps because of its unprecedented size and
weight.

The 36M10 delivers more light output than
any previously manufactured cathode ray tube,
with a total radiated output in excess of
10,000 fumens. The typical 60-watt bulb used
in normal home lighting situation produces
870 lumens.

The CRT, which is a magnetic deflection type

NovEMBER-DECEMBER, 1974

of 80° included angle, is required to provide a
1000 line raster brightness of between 630 and
840 foot lamberts. The electron gun designed
to accomplish these levels incorporates a dis-
penser cathode for long tube life and delivers
5.8 mA, at a final acceleration of 38 kV. The
specially developed phosphor screen, which has
a conversion efficiency of approximately 50
lumens per watt of beam power, thus produces
a total radiated light output in excess of 10,000
lumens.

The 36M10 has been developed for use in
the Advanced Simulator for Undergraduate
Pilot Training (ASUPT) for the United States
Air Force. In the ASUPT system, seven CRT
window combinations are clustered about a P
37 B aircraft cockpit to provide an effective
260° x 140° field of view. The entire cockpit

www.americanradiohistorv.com
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HOW T0 MANAGE YOUR BUSINESS
BETTER...AND FOR LESS
Comprehensive Coverage for the
Professional Business Manager

Receive short 1-5 issue current trials to 20
different publications designed to show you
how to improve your management effective-
ness and which rounds up and reports on the
best techniques used by the best managed
corporations and smatl companies for its
readers from SELECT INFORMATION
EXCHANGE, America's leading financial
and business publications subscription
agency covering almost 800 different busi-
ness and investment publications. Send your
name and address together with this ad and
your $18 remittance to receive all 20 pub-
lications.

DAVIS PUBLICATIONS INC.
229 Park Avenue South

New York, N.Y. 10003

EE 11/12

.Package #13

HOW TO START YOUR OWN BUSINESS

Mail order advice, new products reporting,
new imports busmess opportunities, etc.
Receive 1-5 issue current trials to over 15
different publications designed to show you
how to start your own business and which
ferret out speciai business opportunities for
money-making from SELECT INFORMA-
TION EXCHANGE, America’s leading fin-
ancial publications subscription agency cov- |
ering aimost 800 different investment and
business publications. Send your name and
address together with this ad and your
t$8 .95 remittance to receive all 15 publica-
ions.

DAVIS PUBLICATIONS INC.
229 Park Avenue South
New York, N.Y. 10003

EE 11/12
Package #14
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CRT/window assembly is mounted on a mo-
tion platform. The TV images presented by the
CRTs are computer generated in real time. All
seven channels are operated simutaneously to
provide a continuous visual image over the
entire field of view. L

Sound Force
Continued from page 58

No. 1 and 2. The input terminal adjacent
to terminal No. 2 is the plus (+) terminal.

Sound Damping. A minimum amount of
damping material is recommended to be
installed inside the enclosure to absorb re-
flections from the inside surfaces, back to
the woofer. Cut two pieces of one-inch
thick fiberglas to fit over the cleats and
glue blocks at the back and on one side.
And, cut a third piece to fit over the cleats
at the top. Staple or thumb tack the damp-
ing material to the cleats.

Your enclosure is now complete except
for the final installation of the bottom panel
containing the woofer. Install four (4)
lengths of 3s-in. by V4-in. self stick foam
weather strip tape on the face of the bottom
cleats along the inside edge of each cleat
to insure air tightness under the bottom
panel. Then, screw it down in place.

Grille cloth provides an attractive method
of covering the exposed unfinished front
and side panels. It is sold by most electronic
parts stores by the foot from rolls 32 or
36-in. in width. Three 12-in. inch wide strips
about 14-in. long will cover the front and
both sides when centered so that the edges
are between the panels and the table legs
as indicated in the front elevation view.
Pick out a soft, cloth like, grille material
that will take a smooth right angle bend.
Coat the edges with rubber cement, about
V3-in. wide, with a paint brush to prevent
fraying. Staple or tack an end edge of the
material to the bottom edge of the front
panel (a paper stapler will do the job if
held firmly), then draw it up over the edge
of the top panel and staple it to the top.
Repeat this process for covering both side
panels. It is also a good idea to cover the
woofer should a pet crawl under and dam-
age the cone. Staple an 8)%-in. square piece
of grille cloth to the bottom panel.

Before inserting the enclosure into the
table, examine the inside skirt edges of the
table below the top. If these edges are a

(Continued on page 102)
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VS EED EED DI AN B S U B G SN B e S U S S . Y W G MR oW B SN D EEE SN
PROJECTS : S O O O A S D O I I
IN 'g%% PUBLISHER'S DISCOUNT SAVINGS CERTIFICATE %
EVERY : ?&3} Good 78oft the newsstand price of %
Z for $2 e 2
ISSUE i up to” < ELEMENTARY ELECTRONICS &
[ ] 2 o
CB : g:* [ Enter my trial subscription for 1 year (6 issues) of Elementary @
| v Electronics, for only $2.67. (regularly by subscription $3.95). ’;f:
RADIO | &2 [0 ! prefer 11 years (9 issues) for $3.97 (on the newsstand $6.75). %’5
° |§% [J New Subscription [J Renewal Subscription "f,;’é
13 %
SHORT-  lg &
i .
WAVE i ﬁ (please print or type clearly) /:«::;
o | & Address_ &
NEW : % City State Zip — ;-
PRODUCTS r:}, SEND NO MONEY, WE'LL BILL YOU LATER 5
° : %«' You must seal (staple, scotch tape or glue) before mailing,Dept.85029§§
Y |
COURSE 1
Postage
® : Will be Paid Necessary
by if Mailed in th
PRODUCT : Addressee United States
LAB
. l
TESTS
l
l R
I BUSINESS REPLY MAIL m—
] First Class Permit No. 790 (Sec.34.9P.L. & R.) New York, N.Y. —
i l L |
. | —
, I ELEMENTARY ELECTRONICS —
: P.0. Box 2600 —
I Greenwich, Connecticut 06830 —
l M
|
1 Dept. 85029
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(Continued from page 100) E ~
sharp Tight angle: roundsfier Bill of Material for Sound Force
over with a file to avoid Quantity Name Size Material
abrasion of the grille. 1 top panel 15%-in. sq. Y-in. particle
With the table in an upside board
down position, lower the en- 1 bottom panel  14%-in. x
closure down between the . 14%-in. : ,
legs. Then drill two holes 2 side panel 14%-in. x Ya-in. particle
%a-in. diameter through the 147-in. Lo
. . 1 front panel 10%4-in. x Y2-in. particle
table le;gs and into both side 153%-in. board
panels in a low position about 1 back panel 10-in. x Ya-in. particle
11-in. below the top of the 143%-in. board
table and at about 1%Y4-in. 4 long cleats %-in. sq. X pine
from the outside right angle 14%-in.
corner of each leg. Drive 4 short cleats %-in. sq. x pine
%-in. No.6 round head, }L’"- i
plated, wood screws in until 4 glue blocks 8/4i;1m. Sl pIlE
the table leg is drawn snug A=
to the enclosure. These four 44 \f/\llgggiac?ews Lin. No. 6 -
screws are all that is required 4 machine screws 1%a-in. =
to support the enclosure in 7 sheet metal 32-No. 8 —
the table. screws
Operation. As stated earli- 60 wire brads L-in. ==
er, the bass response is rebust. 1 occasional 16-in. x 16-in. x .
It the lows are too strong table 16-in. plastic
for your ears, cut back on 1 woofer 8in. (Ri%'cigg?;:k -
Feuribasscontrof jatlyour re= 1 mid-range 5-in. (Radio Shack —
ceiver. It is of considerable 40-1292)
advantage to have variable 1 tweeter 1%-in. (Radio Shack —
output for both the midrange 14-1274)
driver and the tweeter. The 1 network 3-way (Radio Shack —
midrange control should be 40-1339)
advanced more than half way Misc.—Grill cloth, rubber cement, glue, speaker cord, connec-
and the tweeter control to tors, 4-sq. ft. of 1-in. fiberglass, etc. (Author used Sycro
! “Parsons Table” from Sycro division, Dart Industries,
about one-quarter turn for Inc., Syracuse, NY 13201)
most listening rooms. =
Gas Alarm

Continued from page 34

easy, it fits into a 7-pin miniature tube
socket. Pins 1 & 2 are interchangeable, as
are pins 3 & 4. Though we mounted the
sensor in the same cabinet as the rest of the
circuit, you may want to install it at some
remote location in your boat or trailer and
connect it via a 3-wire, No. 18 stranded
cable to the alarm box. Use the cabinet as
a heat sink for transistor Q1; it does not
have to be insulated since the collector on
the metallic transistor tab is at ground
potential. You can pick the 12-volt supply
from the cigarette lighter or by making a
separate connection to your battery. Use a “10-4 there ‘Checkmate’ . . .
socket for the integrated circuit to avoid the handle here is ‘Talking Dog

(Continued on page 104)
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NOV./DEC. 1974 Void after APRIL 17, 1975

ELEMENTARY ELECTRONICS 2 3 4 5 6 7 8

Box 886, Ansonia Station 10 11 12, 13 14 15 16
New York, N.Y. 10023 17 18 19 20 21 22 23 24

Please send literature for the numbers | 26 27 28 29 30 31 32
have circled. | understand this is a free 33 34 35 36 37 38 39 40
service. Allow 6-8 weeks for delivery. 41 42 43

We would like to know something about you. Please help us by placing an "X in the
appropriate boxes. Do you own a Class D CB transceiver? 44 ] Yes 45 0 No If your
answer is Yes, please check appropriate boxes below if you have one or more of the
types indicated. 46 [ Base Station 47 [] Mobile Unit 48 [J Portable Do you use
CB in your work? 49 J Yes 50 [J No

51 [J Enter my subscription for 9 issues at $3.97 and bill me.

Name (print clearly)

Address

City Zip Code

NOV./DEC. 1974 Void after APRIL17, 1975

2 3 4 5 6 7 8
ELEMENTARY ELECTRONICS
Box 886, Ansonia Station 10 11 12 13 14 15 16

New York, N.Y. 10023 17 1'8 19 20 21 22 23 24
Please send literature for the numbers | 25 26 27 2.8 29 30" 31 32

have circled. | understand this is a free 33 34 35 36 37 38 39 40
service. Allow 6-8 weeks for delivery. 41 42 43

We would like to know something about you. Please help us by placirig an “X" in the
appropriate boxes. Do you own a Class D CB transceiver? 44 [J Yes 45 O No If your
answer is Yes, please check appropriate boxes below if you have one or more of the
types indicated. 46 [J Base Station 47 [J Mobile Unit 48 [J Portable Do you use
CB in your work? 49 O Yes 50 [ No

51 [J Enter my subscription for 9 issues at $3.97 and bill me.

Name (print clearly)

Address

City Zip Code
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PARTS!

“q& Send For 4’(
CORNELL'S

!ube

ORDER FREE
If NOT SHIPPED
IN 24 HOURS!

New Color

Catalog
48 Pgs. New llems

33

IN LOTS OF 100
4219 € UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

FINO BURIED TREASURE

Powerful electronic detector finds buried
ofd, sifver coins, etc. Write or call for
ree catalog. Dealer i inguities

invited.

= Financing Availab!
Phone day - night (713) 682-2728
Dept.0-58

WORKS with ANY CAR-Portable or NOME

RADIO! Just PLUGS in—No wiring—3 min

ute hookupl S\vn.ch msumug from reyzular
OLICE_| GENCY

H{-LOW BANDS T
S. USE Every\\here—anyﬂme—alwnys

works.

SEND ONLY $2 00(cash Ck.. M.0.) and pay post-
man $12.99 blus COD pstg

send $14.89 for gpd Del in USA. Includes antenna/ coll mr usx

uith Any MHome.Portabie Radiol One Year service

10 DAY MONEY BACK TRIAL (if retnd). Sold ONLV—DINECT

FROM FACTORY at this LOW price!

WESTERN RADIQ Dept. BE-11, KEARNEY, NEBR. 68847

WRITE

NOW FOR C G E E ' S
BIG SPEAKER CATALOG
1001 BARGAINS IN

SPEAKERS—PARTS—TUBES—MIGM FIDELITY
COMPONENTS—RECORD CHANGERS—
Tape Recorders—Kits—Everything in Electronics
1901 McGee Street, Kansas City, Missouri 64108

SEMICONDUCTOR SUPERMART

FREE CATALOG

NAME BRAND—

PRIME QUALITY
SEMICONDUCTORS
MOTOROLA RCA
s FAIRCHILD i HEP

NATIONAL SIGNETICS
Other Parts For Elementary Etectronics Projeets
CIRCUIT SPECIALISTS CO.

Box 3047 Scottsdale AZ 85257

SPECULATIVE-TRADING-AGGRESSIVE
INVESTING ADVICES
Comprehensive Coverage for the
Sophisticated Securities Trader

Receive short 1-5 issue current trials to 30
different advisory services specializing in
highly speculative situations, aggressive in-
vesting and trading securities advices from
SELECT INFORMATION EXCHANGE,
America’s leading financial publications sub-
scription agency covering almost 800 differ-
ent investment publications. Send your name
and address together with this ad and your
$21 remittance to receive all 30 pubiications.
DAVIS PUBLICATIONS INC.
229 Park Avenue South

New York, N.Y. 10003

EE 11/12
Package #10
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overheating the pins when soldering.

There is a strong possibility that a number
of asphyxia-related camping tragedies could
have been avoided if this simple gadget had
been on the job. Of course, nothing takes the
place of safety first! A propane-fired cooking
stove should not be used to warm an en-
closed camper or trailer while people sleep.
Similarly, children should be taught the
dangers of “haphazard” adjustment of kitch-
en knobs. a

Extra Dry Cell Life

Continued from page 46

evenly on the cell walls, so holes do not
form so quickly. The cell also charges more
efficiently.

Charger Circuit. The basic circuit for a
charger suitable for use with dry cells is
shown in the schematic. A small trans-
former is used to provide an AC supply of
24 volts at about 250 mA. Diode DI is a
small silicon rectifier such as the 1N4001;
it half-wave rectifies the supply to produce
a pulsating DC voltage across the cell. Re-
sistor R1 limits the charging current fed
into the cell. The second resistor (R2)
provides the path for the discharge current
which will flow when the diode stops con-
ducting during the negative half cycle. The
value Of R2 is adjusted so that the reverse
(discharge) current is about one tenth the
forward (charge) current.

The amount of charging current depends
upon the size of the battery and varies from
about 10 mA for a small 9-volt transistor
battery up to about 125 mA for a size D
flashlight cell. Values for R1 and R2 for
some typical battery arrangements are
given.

For other batteries or combinations of
cells resistors R1 and R2 can be made
variable and adjusted by experiment. With
R2 out of circuit, adjust R1 so that the
current into the cell is about the same as
the current you intend to draw from it in
use. Reconnect R2 and set it so that the
reverse current through R2 is about 10
percent of the current of RI1.

When using size AA or D flashlight
cells, it is usually convenient to mount them
into a plastic battery holder. These holders
take 4 or six cells which are simply clipped
into the holder and automatically con-
nected in series to the holder terminals. Of
course you could make your own cell

ELEMENTARY ELECTRONICS
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holder and save moncy.

Charging Technique. Batterics are usual-
ly rated to deliver their normal discharge
current continuously for about 10 hours.
When they are used intermittently, say for
3 or 4 hours a day, the cells recover be-
tween periods of use and the life will be
extended to a total of about 20 to 25 hours.

When you recharge dry cells it is best to
recharge them regularly after every three
or four hours use. This way the cell doesn’t
deteriorate too much before being re-
charged. It is best not to let the cell voltage
fall below about 1.25 volts before recharg-
ing the cell. The length of charge is not
critical and can be between 6 and 12 hours.

At the end of a charging session the
voltage across each cell may be as high as
2 volts, but this will fall to the normal 1.4
to 1.5 volts quite quickly. If the cell gets
hot while it is being charged, the current
flowing into it is too high and should be
reduced! If a cell starts to leak electrolyte,
throw it away. You may be able to charge
it, but the mess it will make is just not
worth the trouble.

How much life can you expect to get
from a typical dry cell? It depends a little
on how long the cell has been on the deal-
er’s shelf before you used it. For a standard
size AA penlight cell it has been found that
a life of better than 100 hours of intermit-
tent service can be obtained by recharging
the cell regularly. That’s worth a few extra
cents for sure. =

@P

e
or_,_\@: @%'gzagj’?

fo\.-»

—IEiEy)

' [J Craft Print #36, $5

mul

MAKE
IT
WITH
CRAFT
PRINTS
AND
SAVE

;'.'.e:'..lb

24. RANGER will step along at speeds
of 2D to 35 mph when powered with a
moter of 25 to 50 hp. Two persons may
sieep aboard, and there's room for a |
head, a small stove, and galley gear.
it's ideal for overmght trips, weekend
cruising, general spurts use. L.OA,

16°10”; beam, 6°2". $5.00

36. CHUM is a speedy littie runabout
that can be built as a single cockpit
or double cockpit model. Use a light-
weight engine of noe more than 100
hp for tup performance. Construction
is of marine plywoad over hardwood
frames. Decks are of mahogany faced
plywood. L.O.A., 156" $5.00

Boat Builder, 229 Pk. Ave. S., NY, NY 10003

Enclosed is $ . SATISFACTION
GUARANTEED.

[ Craft Print #24, $5

(add 50¢ for postage and handling)

NAME - {please print)
ADDRESS
CITY STATE ZIP

EE 11/12
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barfot Slace

Classified Ads 95¢ per word, each insertion, minimum ad $15.00, payable in advance.
For information on Classified ads—to be included in our next ELEMENTARY ELECTRONCIS
—write to R. S. Wayner, Classified Ad Manager, 229 Park Ave. South, N. Y. 10003,

ADDITIONAL INCOME

BUSINESS OPPORTUNITIES—Cont'd

DO-IT-YOURSELF

$1000 PER Month Possible. Pearl Inter-
prise, 410 Mithell, Belton, TX. 76513.

FREE Catalog. Buy below wholesale,
over 100 leading mall order gifts. Amazing
Profits. Willlams, 310-A Bunkerhill Rosad,
Mooresville, IN. 46158.

DISTRIBUTE circulars. Paying $50.00
per hundred. Starting Kit $1.00. Detter
Assoclates, Box 473D, Elmira, N.Y. 14902.

$1000 MONTH Mailorder. Send Stamp.
Fiddes, Box 1242E, Glen Burnie, MD 21061.

$26.00 HUNDRED Addressing Envelopes,
Details $1.00 Stamped Addressed Envelope.
KeenJ, Postbox 935DC, San Dijego, Calif.
92109,

IMMEDIATE Earnings stuffing envel«
opes. Beginner's Kit. $1.00 (refundable).
Lewcard, Brea, CA. 92621.

STUFF ENVELOPES $30.00 Hundred.
Immediate Earnings. Beginners Kit $1.00
{Refundable). Colosst, 1433 61 Street
DP-10, Brooklyn, N.Y. 11218.

BLUEPRINTS, PATTERNS & PLANS

DIAGRAMS, Servicing Information,
Television-Radlo. 31.85. Publications, 1760
Balsam, Highland Park, IL. 60035.

EAVESDROPPER. Super Sensitive. Eas-
ily Bullt. Conversation, Wildlife. Complete
plans $2.00 P.D. Associates, P. O. Box
8801, New Fairfield, Conn. 08810.

NEW CRAFT PRINT CATALOG—choose
from over 100 great easy-to-build plans.
Send $1.25 (completely refunded with your
first order). BOAT BUILDER, (CP Div.)
—229 Park Avenue South, New York, N.Y.

BOOKS & PERIODICALS

BIG PROFITS in becoming a supplier
to major industry through electroplating
small parts and metalizing non-metallics
Write for free particulars: Mason, Room
MC-107-DP, 1512 Jarvis, Chicago, IL.
60626.

WE NEED GINSENG GROWERS! $3,000-
$30,000 annually! We Buy Your Corp.
Send $2. For seed sample and information,
Glass’'s Ginseng Ewxehange, Box 336,
Rochdale Station, Jamalca, N.Y. 11434.

$100 WEEKLY POSSIBLE! Malling cir-
culars for advertisers. Rush stamped ad-
dressed envelope—Free detalls. Service,
Box 721—DC, Lynbrook, N.Y. 11563.

POETS! SELL YOUR POEMS! Current
Detailed Directory. Over 150 Cash Mar-
kets! $2.00. Lockley, 100 Bushwick Ave.,
Brooklyn, N. Y. 11206.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder!
Helped others make money! Free Proof!
Tsorgr_,ey, Box 318-TT, Ypsilanti, Michigan
48197.

MAKE Magnetic Signs, Big profits. De-
talls. Universal, Lenora. Kansas 67645.

FREE Secret Book ‘*2042 Unique. Proven
Enterprises.”” Fabulous ‘Little Knowns''
Work home! Haylings-El14, Carlsbad,
California 92008.

1000% PROFIT Preserving Baby Shoes
in Chinakote or Bronze. Free Literature.
NBC-DG. Coral Springs, Florida 33065,

HERBALISM! The home gold mine!
Free minicourse. Herbalism Institute-D,
Box 968, Glendora, Ca. 91740.

SWISS WATCH MANUFACTURERS:
Catalogue $1.00 (refundable). Alpine
Watch Company, P. O. Box 2924, 8023-
Zurich, SWITZERLAND.

‘DISCOVER how to avoid calling the
serviceman. Save by servicing home equip-
ment yourself. Send $1.25 for magazine.
RADIO-TV REPATR—229 Park Avenue
South, New York, New York 10003.

TELEPHONES UNLIMITED—AIl types,
parts, equipment, Install your own. Cata-
log 50¢. Box 1654-C, Costa Mesa, Californla
92626.

EDUCATION & INSTRUCTION
ACUPUNCTURE TRAINING Home Study

Course! Tsang, Box 219W, Toronto,
Canada M6M 4Z2.

BIG profits In publishing. Learn how.
Detalls free. Stevenson Enterprises, 4808
Santa Monica Ave., San Diego, Ca. 92107.

COLLEGE DEGREES BY MAIL. Free
Information Write: 8 Institute,
1435 North Belford, Dept. BIOEE, Pasa-
dena, Calif. 91104.

LEARN International Metric System.
Soon to replace U.S. Standard Weights
and Measures $2.98. Be Prepared. Wright
Reports, 1959 S. Gilpin, Denver, CO.
80210.

INFORMATIVE BOOKLET—'How to
Write a Classified Ad That Pulls.” In-
cludes certificate’ worth $2.00 towards a
classified ad in this publication. Send $1.25
(Includes postage) to R. S. Wayner,
Davis Publications, Inc., Dept CL, 229
Park Avenue South, New York, NY 10003,

SELL Books By Mail! Free Informatlon.
McCord, Box 276-K, Sylvania, OH, 43560.

MAILORDER Profits to $3000.00 Month-
1y! Start evenings. Expert instruction for
Beginners. Write: American, Box 161-HI,
Runnemede, N. J. 08078.

BUY IT WHOLESALE

400,000 BARGAINS Below Wholesale!
Many Free! Liquidations . . Closeouts
. . . Job Lots . . . Single Samples. Free
Detaills. Worldwide Bargainhunters, Box
730-MMI, Holland, MI 49423,

BIG Profits In wholesaling. Detalls Free.
Eugene Ortiz, 7843 South Pulaski, Chicago,
Illinois 60652,

DETECTIVES

HOW To Make Money Addressing,
Mailing Envelopes. Offer Details 10¢.
Lindbloom Services, 3636 Peterson, Chiago
60659.

CRIME Fighters! Police! Detectives!
Investigators! Valuable information ($1.00-
refundable). Don-Q, Box-. 548,
Washington 98111,

Seattle, ‘

LEARN Metrics Now! Complete pro-
grammed course. $1.25 Satisfaction Guar-
anteed. Metrics, 6032 Dublin, Citrus
Helghts, CA 95610,

FARMS. ACREAGE & REAL ESTATE

GOVERNMENT LANDS DIGEST. A
Monthly review of government Real Estate
offerings throughout the U.S.A. . . . Free
subscription information! . . DIGEST.
Box 25561-DP, Seattie, Washington 88125,

FOR INVENTORS

PROSECUTE Your Own Patent Appli-
cation. All Material Necessary—Write:
Inventors Service, Box 3574, Washington,
DC 20007.

FOR THE HOME

BURGLAR-Proof Your Home!! Manual
$2.00 Moneyback Guarantee . . Boland, 956
| Springdale, Atlanta, Georgla 30306.

MORE b

South, New York, N.Y. 10003,

FOR GREATER CLASSIFIED PROFITS, RESULTS AND SAVINGS

Place your ad in one of our SPECIAL COMBINATIONS: Business Group, Science & Mechanics, or Davis
Combination. Each Combination is designed to give your ad the largest audience available. For further
information write to R. S. Wayner, Classified Ad Manager, Davis Publications, Inc. 229 Park Avenue
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CLASSIFIED MARKET PLACE

(Continued from page 106)

GIFTS THAT PLEASE

MISCELLANEOUS—Cont'd

PERSONAL—Cont'd

HAWAIIAN Gifts. Free Catalog. As-
sociated Sales, 506D Paulele Street, Kailua,
Hawail 97634.

TEXAS Ruby Red Grapefruit. Order for
yoursel! and friends. Quarter bushel $9.50
delivered. GUARANTEED! Get Smart,
P, O. Box 34071C, Dallas, Texas 75234.

FREE! Illustrated catalog. Gifts to
please everyone. Wessner, 267 Brewster
Drive, Fayetteville, NC 28303.

BEST Reading in Mechanical Field—
Sclence & Mechanics! $4.00 for year’s sub-
seription, Science & Mechanics, P.O. Box
2600. Greenwich, Conn. 08830.

HI-FI EQUIPMENT

COMPUTERS! You can build one, large
or small. Construction manual $3.00. Digi~
tronies Co., Dept. 3M, 667 East 1700 South,
Orem, Utah 84057.

HOME WORKSHOP SUPPLIES

25 WEEKEND BUILD-IT PROJECTS—
Practical Designs for home/shop buffs who
enjoy working with wood, tools, materials
and techniques. Send $1.25 for your copy
(includes postage) to Davis Publications.
Inc., 229 Park Avenue South, New York,
N.Y. 10003.

HYPNOTISM

HYPNOTIZE ANYONE! Most powerful
hvpnotic device ever dreated! Actually
PULLS subjects into deep hypnosis. Guar-
anteed, only $2.00. RuCus-3J1, 46 Cardwell
Street, Orangeville, Ontario LW 2V6.

LOGIC
LOGIC NEWSLETTER, Design, Theory,
Construction Sample copy $1.00. Logic
Newsletter. POB 252, Waldwick, N.J. 67463.

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

JOIN International Parks Club. New
vacatloning concept. Founders $10.00 year,
Dues reduced 19 every ‘ime you sign up
new member. Purpose acquire land pre-
serve for animals and nature loving people,
build facilitles for vanishing cultures.
Each park will have separate theme
lodge. Join: IPC, 8226 23rd Ave. N.E.
Seattle, WA. 98115.

MONEYMAKING QPPORTUNITIES
SILVER For $1.00 Ounce! Complete Re-

port $5.00 (refundable). Harrolds Enter-
prises, Box 5307, Oakland, Calif. 94605.

STUFF MAIL ENVELOPES!! $250.00
profit per thousand possible. Offer details:
Stamped self-addressed envelope. Kings,
B-37K-DVCl1, Jamajca, NY 11422,

EXCELLENT income possible clipping
newspaper articles. Act Now! Free detalls.
Satisfaction Sales, Dept. B, Box 87, Ward
Hill, Mass. 01830.

LONELY? Find Your Lifemate! Na-
tionwide Date-matching. Details $1.00—
ELITE, Box 64, NYC 10019,

“DATE WITH DIGNITY.” Drawer 6765.
Fort Worth, Texas 76115 (817) 921-0281
Anytime.

PROTECT Your family with a Will!!
Send Today for Will Forms and Vital In-
struction Booklets, $3.00. Jentex, Box
15216-D, Dallas Texas 75201.

PHOTOGRAPHY—PHOTO FINISHING

SAVE HUNDREDS OF DOLLARS! ! !
Make vour own S&M Densitometer. Send
$3.00 for detailed drawings and instruc-
tions. A must for successiul photography
in your darkroom. Order direct from
S & M Instruments, Dept. EE10, 229 Park
Avenue South, New York, New York 10003.

PRINTING, MIMEOGRAPHING
& MULTIGRAPHING

MAKE $1.00 PER SALE selling engraved
metal Social Security plates. FREE SALES
KIT. Engravaplates, Box 10460-202 Jack-
sonville, Florida 32207.

DON'T WASTE TIME DAYDREAMING!
200 SELECTED INCOME OPPORTUNI-
TIES! $1.95. L. BOWEN, P. O. Box 703,
New Castle Delaware 19720.

STUFF Envelopes, 250/Thousand imme-
diately, Free Supplles, Rush Stamped, ad-
dressed envelope. G. L. Barton, 2410
Nokomls Avenue, West Palm Beach, Fl.
33401.

MAKE Your Classiflied Ad Pay. Get
*How to Write A Classified Ad That
Pulls.”” Includes certificate worth $2.00 to-
wards a classified ad in this publication.
Send $1.25 (includes postage) to R. S.
Wayner. Science & Mechanics, Dept. CL
229 Park Avenue South, New York, N.Y.
10023.

OF INTEREST TO WOMEN

WOW! Largest selection. Newest, best
tricks, jokes. Giant 150 page catalog 25¢.
Abracadubra EE, Colonla, New Jersey
47067

$35.00 DAILY Possible addressing-stufi-
ing envelopes. Typewriter-long hand. In-
formation: Send stambed addressed en-
velope, Ame 7, Box 310, Lemars, TA 51031.

MAGNETS

PERSONAL

TWENTY Disc, or ten bar magnets,
$1.00. Magnets, Box 192-E, Randallstown,
Maryland 21133,

MAKE YOUR CREDITORS EARN $$$$$
For YOU! Details $6.00. Esjer Enterprises,
151 East Penn, Long Beach, N.Y. 11561.

MISCELLANEOUS

NEVER WON ANYTHING? Anyone can
win Sweepstakes contests! Free detalls.
E:;g;ces Box 644-SFM, Des Moines, Iowa

LOCKED OUT? Pick a Lock Tool Kit
Helper, $1.95. Wagar's, 169 Clover Drive,
Um)er Lake Calif. 95485,

AGE FURNITURE 100 years in minutes
with miracle ‘“Wood Age'’! Completely

Safe. Rush $2.95 plus 55¢ handling.
Karsup, Rt. 3, Box 43, Dept. 1810, Gray,
KY. 40734.

BIG switch lets little kids operate lights
$4. Telephone answering machines $69.95.
;o Company 13-C Fairview, Millbrae, CA.

4030

AMAZING MIRACLE POLISHING
CLOTH, CLEANS and POLISHES AL-
MOST EVERYTHING, RESULTS GUAR-
ANTEED. Rush Name, 10¢ Stamp, for
FREE Information. SZYMANSKI, 106
West Ninth, Holland, Mich. 49423,

NOVEMBER-DECEMEER, 1974
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CONDOMS! Three samples: $1. Twelve
assorted samples: $3. Illustrated catalog
free with every order. Choose from ALL
nationally-advertised brands. Promptness
and privdcy assured. Money back guaran-
tee. POPLAN, P. O. Box 2556—Dept.
DCG-4a, Chapel Hill, N.C, 27514.

SINGLES? Widowed? Divorced? Nation-
wide introductions! Identity, Box 315-DC,
Royal Oak, Michigan 48068.

JAPANESE introductions! Girls’ photo-
graphs, descriptions, brochure, details,
$1.00. INTER-PACIFIC. Box 304-SC, Birm-
ingham. Michigan 48012.

BEATUIFUL MEXICAN GIRLS Want-
ing American Boy-Friends. Detalls, Photos
25¢. World, Box 3876-SMC, San Diego
CA. 92103.

JAPANESE Girls Make Wonderful
Wives. We have large number of listings.
Many interested in marriage. Only $1.00
brings application, photos, names, de-
scriplions, questionnaire, Ete. Japan In-
ternational, Box 1181-AA, Newport Beach,
CA 92663.
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! Guarantee. Three factory locations.

CUSTOM Raised-Type Business Cards
$6.95 per 1000 POSTPAID. 1 WEEK DE-
LIVERY. Satisfaction Guaranteed! Free
Brochure Samples. Kwikaro, Box 2087A,
Culver City CA. 90230.

RADIO & TELEVISION
TV TUBES 36¢ each. Send for Free 48

page color catalog. Cornell. 4217-W
University, San Diego, California 92105.

"DISTANCE One Tuber” Handbook—
50¢. 15 Distance one tube plans—25¢. Cat-
alog 25¢. refundable. Laboratories, 1477-G,
Garden Grove, California 92642.

FREE Electronics Catalog! Plans, Kits,
Tubes, Security Equipment, etc. McCord
Electronies, Box 276-F, Sylvania, Ohio
43560.

SCHEMATICS on any electronic equip-
ment, Modern or Antique. Send Brand
Name, Model Number and $2.50 to: M.
Robinson, P.O. Box 38042, Cincinnati,
Ohio 45238.

STAMP COLLECTING

OLDER U.S. STAMPS. Surprisingly
good approvals to adults only. Engle, Box
208C, Lowell, MI 49331.

START YOUR OWN BUSINESS

FREELANCE NONFICTION WRITING is
highly profitable! Cash In on your talent!
Details airmailed. WRITER'S UTOPIA,
Box 2606, Vancouver, WA. 98661.

SURPLUS EQUIPMENT

GIANT Bargain Packed Canadian Sur-
plus Catalogs $1.00. Etco Electronics-DG,
Box 741, Montreal <A’

TREASURE FINDERS—PROSPECTING
EQUIPMENT

FREE FACT-FILLED CATALOG.
World's largest line of metal detectors.
Models as low as $79.50 and up. Two %ear

8.
and Canada, plus over 1,000 dealers and
35 Service Centers from coast to coast. No
finer instruments made at any price. Bud-
get terms. Write: WHITE'S ELECTRON-
ICS, INC., RM #399, 1011 PLEASANT
VALLEY ROAD, SWEET HOME
OREGON 97386.

Please Be sure to include your zip code
when ordering merchandise from classified
advertisements. You'll recelve faster
delivery.
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“Learn an honest trade

and you’H never have to
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my old man used to say,
knuckle under to any man?

R
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(A TRUE STORY)

Bill De Medio of Conshohocken, Pa.,
has it made.

At 23, he’s a licensed electrician. The
top of a trade where there aren’t enough
good men to go around.

But more important, Bill's his own boss
and calls his own shots.

“I just went into my own business. And
even before the sign on my truck was dry,
I got my first big job.

“The contractor for a new group of
houses asked me to do all the wiring. And
there’s bound to be a lot more work from

him and other builders.

“If it wasn’t for my ICS training as an
electrician, 'dstill be in some dead-end job—
hating what I was doing, taking orders from
everyone, and never getting any thanks
for it.

“As an electrician, you're the boss on
the job — even when you're working for
someone. You get respect, good money, and
like my old man said, you don’t have to take
baloney from anyone.’

The right combination for success
Bill De Medio has the right combina-
tion for success. He’s in a growing field. And
he has good training for it. You could, too.
Especially if you're interested in one of

the fast-growing careers where ICS concen-
tratesits training. Like Electrician. Engineer-

ing. Automotive Mechanic. TV Repair &
Servicing. Drafting. Air Conditioning.
(Check your choice on attached card.)

Ideal way to learn
As an ICS student, you study at home,
on your own schedule. You waste no time
traveling to and from class. And you never
have to miss a paycheck.

But you're never alone. Skilled instruc-
tors are always ready to help you.

If youever have doubts or problems or
just want to talk to your instructor, you can
call ICS from anywhere, Toll-free.

ICS training works

More than 8,500,000 men and women
have turned to ICS for career training in the
past 80 years.

Governmentagencies, unions and some
of America’s top corporations (including
Ford, U.S. Steel, Mobil, Alcoa, Pan Am, GE,
Motorolaand RCA) use ICS courses in their
own training programs.

Free demonstration lesson

If you want your job to give you more
(more money, more day-to-day satisfaction,
and more future) send for our career guide
booklets and free demonstration lesson.

Remember, it’s your life. You might as

well make the most of it.
1S

We'll show you a better way to earn a living.

At 23 Bill De Medio has more freedom, more
security, and gets more respect than guys twice
his age. (Photograph by Frank Cowan.)

If card is missing, write for free career booklets to: International Correspondence Schools, Scranton, Pa. 18515 ©1973 ICS
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/ FREEDOM OF SPEECH on your phone
ampifies cats o With Radio Shack’s DUSFONE

room filling voume! - @l@ctronic telephone amplifier

e
ke sk

.
e sscccecstccsgscascen

ELICTRONIC TELEOHONE AMPLIFIER BYSTEM

DUGFONE

Dad — talk while you
len]ov your hobby \

F&EE New 1975 Hands-free use —talk and listen as if

o
Executives —everyone can
join in conterence calls

Mom — calls are no
tonger an inlerruption

. the other party were in the room with you
Radlo ShaCK Catalog DUGFONE is the first low-cost amplifier system that lets you
OVER 2000 PRODUCTS write. work, even walk around as you talk on your phone Its
EXCLUSIVES ON EVERY PAGE uitra-sensitive microphone picks up your normal conversational
BEAUTIFUL FULL COLOR voice from anywhere in the room. And its solid-state amplifier

lets you hear callers as clearly as listening to a radio. Volume
Stereo ¢ Quadraphonic ¢« Phonographs control, reliable battery operation, stylish molded enclosures

TV Antennas ¢ Radios ¢ Citizens Band Our Jack-In-A-Plug makes installation instant with most phones
Kits ¢ Amateur Radio ¢ Tools #43-270. There's only one place you can find it . Radio Shack!
Auto Tune-Up » Batteries ¢ Wire
Test Instruments ¢ More! ‘ Freedom of travel, too!

DUGFONE automatic telephone answerer

F

164 pages of the finest in

home and hobby electronics = 'sés:;-;-__‘

Respected names iike Reai- Never miss another call while

- ;E o
3

Radio fhaek

istic. Micronta.  Archer you're away. DUGFONE an-

Science Fair — and theyre - swers up to 20 calls with a

‘6v9 - | available oniy at Radio \ — 15-second message recorded

2 P27 | Shack stores and dealers | T In_your own voice. And it

). | nationwide! See what's really o records each caller’s reply.
o) new in electronics AN Change your message any-

O e | - R time using the built-in record-
{ er With batteries, adapter for

SEND FOR YOURS TODAY! \ hookup to most standard pri-

FILL OUT COUPON BELOW vateline phones with- 7995
————————————————————— outrewiring. #43-250.

1975 Mail to Radio Shack. P. O Box 1052,
Catalog Fl. Worth, Texas 76101. (Please print)
Customer-owned eguipment connected to telephone
company equipment may be subject to local tarift

Name Apt. No

| |
| !
I |
= 1 ™ padie fhaek
: |

Master Charge or N COMEANY

BankAmericard at 3000 STORES « 50 STATES « 8 COUNTRIES

participating stores
o —— — ——— — — o ——— _._._._.___l Products and Prices May Vary in Canada. Retail prices may vary at individual slores

State

CIRCLE NO. 4 ON PAGE 17 OR 103
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