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Leader Scopes are so far ahead of others,
they practically do your test thinking for

you! Tough, reliable and always accurate,
they never let you down in the field or at

the bench. Designed with precision, built with
care, they provide the most dependable
performance possible! Here are a few

Leader Scopes for you to think about:

o

MODEL LBO-301.

THE ONLY 3” PORTABLE TRIGGERED SCOPE
with lab grade performance characteristics
including vertical and horizontal calibration
DC to 7MHz bandwidth and exceptional vert.
sensitivity. Sweep time is 1xs to 50ms/div.

in 15 ranges. Magnification is 5X (max. speed
0.2ns/div.). Perfect for servicing all electronic
equipment, it's a bargain at the price.
$334.50

MODEL LBO-54B. A 5” WIDEBAND OSCILLOSCOPE/
VECTORSCOPE with calibrated vertical input.
Features 10MVp-p/cm sensitivity, DC to 10MHz
bandwidth and high linearity sweep range with
automatic synch. DC coupling and push/puit
amplifier are included for distortion-free displays.

R

MODEL LBO-301

g

= S LB AE (oA Excellent for solid state circuitry.
* $249.50
» MODEL LBO-501. A 5” SOLID STATE TRIGGERED
SCOPE that gives professional results without
compromise. Features triggered sweep;

g calibrated vertical input and time base;
20MVp-p/cm vertical sensitivity and DC to
10MHz bandwidth. Also features sine and square
wave calibration volitages, lighted graticule

. and a handy tilt stand.

MODEL LBO-501 $339.50
Send for catalog. See your distributor.
| | L] | ] " "

Seemg 15 bellevmg. t «v|-|n an mM| m: i(m
INSTRUMENTS CORP.
37 - 27 Twenty-Seventh Street,
Long Island City, N.Y. 11101 (212) 729-7410
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4 watten introductory offer to new members of the

124/418
ELECTRICAL
ENGINEERING
FOR
PROFESSIONAL
ENGINEERS’
EXAMINATIONS
y

J. D. Constance
Pub. price, $12.50
Club price, $10.65

286/515
@ INTEGRATED
CIRCUITS:

A Basic Course
for Engineers
and Technicians
by R. G. Hibberd
Pub. price, $9.95
Club price, $8.45

635/099

070/636

PROGRAMMER'S ELECTRONIC
GUIDE TO THE AND RADIO
IBM ENGINEERING,
SYSTEM/360 4/e

by J. H. Bradley
Pub. price, $13.50
Club price, $11.50

by

F. W. Terman
Pub. price, $19.50
Club price, $16.55

313/059
HANDBOOK OF

404/437
SOURCEBOOK

OF ELECTRONIC gmlﬁucmk
CIRCUITS ELECTRONICS,
by J. Markus 3/e

Pub. price, $19.75 by P. Hunter

Club price, $14.75 Pub. price, $27.50

Club price, $21.50
092/32X

259/607

DIGITAL
COMMUNICA- COMPUTER
TION SYSTEM PRINCIPLE
ENGINEERING e
HANDBOOK I
by Training,
D. H. Hamsher Burroughs
Corp.

Pub. price, $29.50
Club price, $22.50

Pub. price, $9.95
Club price, $8.45

637/377

wanpeook I 124035

TRANSISTOR

oF HANDBOOK OF
ﬁj"f,’,‘j” RESISE PHYSICS PHYSICS, 2/e
Engineering by Condon and
Staff of Texas Odishaw

Instruments,
Inc.

Pub. price, $17.50
Club price, $13.95

Pub. price, $34.75
Club price, $14.95

QGIIII

Save time and money by joining the
Electronics and Control Engineers’ Book Club

ERE is a professional club designed specifically to meet your
day-to-day enginecering needs by providing practical books
in your field on a regular basis at below publisher prices.

How the Club operates: Basic to the Club’s service is its publi-
cation, the Electronics and Control Engineers’ Book Club
Bulletin, which brings you news of books in your field. Sent to
members without cost, it announces and describes in detail the
Club’s featured book of the month as well as alternate selections
which are available at special members’ prices.

When you want to examine the Club’s feature of the month,
you do nothing. The book will be mailed to you as a regular part
of your Club service. If you prefer one of the alternate selec-
tions—or if you want no book at all for that month—you notify
the Club by returning the convenient card enclosed with each
Bulletin.

As a Club member, you agree only to the purchase of four
books over a two-year period. Considering the many books pub-
lished annually in your field, there will surely be at least four
that you would want to own anyway. By joining the Club, you
save both money and the trouble of searching for the best books.

ELECTRONICS AND CONTROL ENGINEERS’ BOOK CLUB

Special $1.00 bonus book
comes to you with your
first club selection

423/814
494/754 PULSE, DIGITAL
ENGINEERING AND SWITCHING
MANUAL, 2/e WAVEFORMS
by R. H. Perry by Millman

and Taub

Pub. price, $12.50

Pub. price, $18.00
Club price, $9.95 price, $

Club price, $15.30
W) 209/731
STANDARD
HANDBOOK FOR

570/426
THE NEW

ELECTRONICS ELECTRICAL
by B. Shore ENGINEERS,
Pub. price, $10.00 belF?nk and
Club price, $8.50 Carroll

Pub. price, $32.50
Club pnce $24. 95

MAIL THIS COUPON TODAY

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB
582 Frinceton Road, Hightstown, N.J. 08520

Please enroll me as a member of the Electronics and Control Engi-
neers’ Book Club and send me the two books indicated below. I am
to receive the bonus for just $1.00, and my first selection at the
special Club price shown. These books are to be shipped on ap-
proval, and | may return them both without cost or further obliga-
tion. If I decide to keen the books, I agree to burchase as few
as four books during the next two years at special Club prices (at
least 15% below list).

Write Code No. of Write Code No. of

bonus book first selection
here here
Name , _ — . S S
Address . _ e
City. - s i e
State____ - I Zip_

Circle 2 on reader service card
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M:r. Technician, You Can Move Ahead by Taking These
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Grantham School of Engineering  E-11-71
1505 N. Western Ave., Hollywood, Calif. 90027
Gentlemen:

Please mail me your free Bulletin which explains how
the Grantham home-study cducational program can pre-
pare me for my Associate in Science Degree in Elec-
tronics Engineering.

Name e __Age
Address
City State . Zip .

[ have been in clectronics for

7 GRANTHARM 2
@ School of ]Engineering

This is to Certify that

JotmDoe

has satisfactorily completed the Grantham educational program in
Electronics Engineering

and in recognition thereof is awarded this

Biploma

Fdbruary ., 1968

Giem sbis 24fs4 day of

) - Py
Creaaf L pn)

I
/ 7
@ fatulie at the school on this " F Z vap of kLA

Grantham School of Engineering

has conferred on

John Doe

the degree of
Hssociate in Science in Glectronics Gngineering

with all the nights and privilegrs Iheeecnto agpeetaning. 3 witness theceol this diploma
dulp migned has been ssued by the Bchool AbMunisiration upan recommendation of the

1068
A‘S" : -.ﬁfi-bﬂ- TR
Aol Lowmy

Y

Premdenr

Dran

GRANTHAV

“the college that comes to you”

SCHOOL OF
ENGINEERING

1505 N. Western Av, Hollywood, CA 90027

2

Three Big Steps
to Success...
in

ELECTRONICS
ENGINEERING

There they are — three big steps that lead electronics tech-
nicians to greater success — three deliberate steps to greater
recognition and imore income. Your future is shaped by the
move: you make — by the steps you take. Begin now with
Step #1.

STEP #1 is a simple request for complete information on
the Grantham Electronics Degree Program, offered to elec-
tronics technicians mostly by correspondence. You take the
first step by mailing the coupon or postcard to the School.
Then, we mail our catalog to you.

STEP #2 is completing our college-level correspondence
program and earning the valuable Diploma in Electronics
Engineering. This diploma is awarded when you complete
the four 100-lesson courses that make up the full corre-
spondence program. However, cach course as you com-
plete it can greatly increcase your knowledge and earning
power in clectronics.

STEP #3 is attending the 2-weeck ASEE-Degree Seminar
held at the School and carning your Degree of Associate in
Science in Electronics Engineering. During this seminar you
meet your correspondence instructors in person, participate
in a general review, take a final examination, and at the
close of the seminar are awarded the ASEE Degree.

Accreditation, and G.I. Bill Approval

Grantham School of Enginecring is accredited by the Ac-
crediting Commission of the National Home Study Council,
is approved under the G.1. Bill, and is authorized under the
laws of the State of California to grant academic degrees.

The Home-Study Method

Grantham School of Engincering is a specialized, college-
level, educational institution—established in 1951 —which
teaches engineering by the so-called “new approach.” This
is the method (often referred to by names such as “inde-
pendent study”) that has recently created great interest
among college educators. Actually, this “new approach” is
not new at all. Grantham and many other good schools have
been using it for years, under such names as “home study”
and “correspondence instruction.”

As a technician, you already know the “hardware” side of
electronics, and you can upgrade from technician to engi-
neer while you continue your employment as a technician.
Get complete details. Mail the coupon for our free bulletin.

Grantham is an Accredited Member of the National Home Study Council,

Circle 3 on reader service card
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November 1971

Radio-Electronics

FOR MEN WITH

IDEAS IN ELECTRONICS

POSTMASTER: Notices of undelivered copies (Form
3579) to Boulder, Colo. 80302

Hugo Gemsback (1884-1967) ALARM 23 Pick The Right System For You _
founder SYSTEMS A survey of basic types of alarm systems. by Jim
M. Harvey Gernsback, editor In chief Squires
and publisher
Larry Steckler, editor
Robert F. Scott, W2PWG technical editor 35 Build A $5 Vehicle Alarm 5ystem
Jack Darr, service editor . .
X &indin, ediforial associate Protect motorcycles, boats and bicycles against
Matthew Mandi, contributing editor theft. by Howard Phillips
David Lachenbruch, contributing eaditor
James A. Gupton, Jr., photographic electronics "
maxine C. Lipp. editorial assistant 58 Multipurpose Alarm System
Viigent Bs Cloenia, prodction| manager Detects and protects against both intruders and fire.
Barbara Rosetelt, production assistant by C R. Lewart
Ece AUDIO 32 How To Get The Most From Your Components
- Hi-Fl Basic steps with record players. by Peter Sutheim
L OuTPUT STEREO
Rg g % SIGRAL 55 Solid-State Design
Class-A power amplifiers. by Mannie Horowitz
o Gieoeeed . deat BUILD 43 R-E'sScope Camera
1GNAL R
" | this first-rate  design THIS Polaroid camera scope accessory. by Jack Darr
i =  article. ... see page 55 ONE
DROP OF LIQUID TELEVISION 38 TV Sweep Alignment Made Easy
Mﬁa%gm Use a post-marker generator. by Robert L. Goodman
W 69 Service Clinic
Test equipment tricks. by Jack Darr
SWITCH OFF. SWITCH ON.
ELECTRODES FORM i
AN OPEN CIRCUIT gb(‘)%"&%&%ﬁgg 70 Reader Questions )
SIMPLE MERCURY SWITCH is the heart of $5 The service editor solves reader service problems.
vehicle alarm system. ...see page 35 conducted by Jack Darr
GENERAL 4 Looking Ahead
ELECTRONICS Current happenings. by David Lachenbruch
14 Editorial
R-E has a new look, but it's still the same magazine
17 Appliance Clinic
More about fail-safe operation. by Jack Darr
51 All About Inductors
Everything you should know. by Farl J. Waters
60 LinearIC Arrays
Transistor arrays on a chip. by Walter G. Jung
RADIO 22 Equipment Reports
Simpson Model A, HyGain & Mosley antennas
GET BETTER SOUND from your component
system. Try these record player hints and see
what happens. see page 32 37 New Squelch For CB Receiver by G Neal
Radio-Electronics is indexed in Ap- AL
plled Science & Technology Index 4 'v : :
and Readers Guide to Periodical - - BZ. Tmehnlcal Topl_cs . B S
Literature. Cupad Direct-conversion techniques. by Robert F. Scott
Radio-Electronics. No ber, 1971, vol 42, No 11 Edi- 7
torial Adverl(i)smg an;eEr:ec:mve ofhcres 200 %ark w~e |DEPARTME NTS 93 ComingNextMonth 71 New Products
S NalYogl_()Sgl?YSLOOOS Subscription Service: Boul-
der o ond cl stage d at N H i
York Gity and additional mailing office. Printed in 0 S A 16 Letters 86 Noteworthy Circuits
One-year Subscription rate: U.S. and possessions. Can-
ada $7. Pan-American countries. $8. Other countries 6 New & Timely 59 Service Notes
$8.50. Single copies 60¢
1971 b I All 5 8
SEH y Gernsback Pubiications, Inc rights re 75 New Literature 84 Technotes

wwWw americanradiohistorvy com
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looking ahead

4

Screen-size roundup

N R WP )

The new 25-inch super-
rectangular color tube in-
troduced last year seems to be
on its way to replacing the 23-
inch. In the first half of 1971,
according to official industry
figures, 44.5% of all console
television receivers were of
this new size, as compared
with 48.5% using the 23-inch
tube and 7% in smaller screen
sizes. Of all U.S.-brand tele-
vision sets—console, portable,
table model and phonograph
combination—the big screen
(23- and 25-inch) was the most
popular category, taking 47.6%
of all sales. Next in importance
was the 18- and 19-inch group,
representing 29.6%, followed
by small screens (below 17
inches) with 15%, and the 20-
and 21-inch sizes last with only
7.8% of the market. As com-
pared with a year earlier, the
18- to 19-inch group was by far
the fastest-growing screen-
size category.

FCC and Cable TV
T S R R O

There are some hopeful
signs that the FCC’'s long
freeze on major new CATV
systems could end some time
next year. There's no certainty,
of course—the Commission’s
proposed rules could be held
up by Congress, the courts, or
even the White House. But the
FCC has outlined its plans for
the regulation of CATV to Con-
gress, and they envision the
eventual expansion of cable
into a venhicle for multi-channel
two-way communication into
and out of the home. The Com-
mission noted that 40-, 50- and
60-channel systems are cur-
rently being installed, and has
decided that its rules will spec-
ify from the outset that all new
systems in the nation’s top 100
markets must initially be
equipped to carry a minimum
of 20 channels.

The FCC also said it will

adopt a rule that for each
broadcast signal carried,
“cable systems must provide
equivalent bandwidth for non-
broadcast uses.” These ad-
ditional channels are to in-
ctude one which is freely ac-
cessible for public expression
at all times, one for educa-
tional use and one for the use
of state and local government.
The Commission states that its
“basic goal is to encourage
experimentation that will lead
to constantly expanding chan-
nel capacity.” It will also re-
quire that all new systems have
‘the capacity for two-way
communication.” The first two-
way uses it foresees include
"'surveys, marketing services,
burglar-alarm devices and
educational feedback,” and it
warns that 'viewers should
also have a capability enabling
them to choose whether or not
the feedback is activated."”

e = —— = ———=
Home TV chronometer
| =——F>>== = 1

The home television set
may soon do double duty as a
highly accurate clock and fre-
quency standard. The National
Bureau of Standards has con-
ducted successful tests over a
Denver television station, us-
ing one line of the vertical in-
terval between TV frames to
transmit reference frequencies
for the calibration of equip-
ment as well as time pulses. A
decoding circuit in the home
television set could provide
digital readout of the correct
time on the screen when a but-
ton is pushed, or the time
pulse—accurate to within one
microsecond—could automat-
ically keep every clock in the
house accurately set. Cur-
rently, the decoding circuit for
the receiver costs about $400,
but an NBS engineer estimates
that an IC version could be
built in mass production at
about $10. A nationwide test of
the system may be conducted
soon on one of the television
networks. FCC approval would

be required before the system
could be put in regular use.

The age of the Nixie

Electronic readout systems
are beginning to come into
their own in consumer prod-
ucts, and the first steps in
higher-priced products could
lead in a year or two to a stam-
pede to softly glowing numer-
als and letters all over the
home. Consumer electronic
devices using the Burroughs
Corporation's Nixie tubes and
other electronic indicators
have already been in-
troduced—there are several
stereo receivers with digital
glow-tube readouts. General
Electric last year introduced a
digital electronic clock and a
clock radio with no moving
parts. Television manufac-
turers are experimenting with
varactor-tuned all-channel re-
ceivers which show the chan-
nel numbers on two-tube elec-
tronic displays.

The electronic calculator,
constantly moving into lower
price brackets, is setting the
pace and introducing the con-
sumer to the new type of dis-
play—which, we predict, will
be billed as the ‘“‘computer
look.” The first major field for
this computer look probably
will be the clock radio, which
has already undergone a pro-
gressive metamorphosis from
the traditional round easy-to-
read clock face to the harder-
to-read square clock face to
the impossible-to-read oblong
clock face to the too-small
drum-type digital readout to
the inadequately illuminated
and sometimes noisy leaf-type
digital readout to the rear-il-
luminated belt-type digital
readout. What’'s next? Well, it
just has to be some type of
electronic readout.

Electronic indicators for
clocks and clock radios can be
more than just a new showy
way of reading the time. The
Triumph Division of General

Time Corporation, for ex-
ample, has introduced a digital
clock radio using a Sperry
cold-cathode neon display
tube, with all clock circuitry on
a 24-function IC chip. Pushbut-
tons control alarm-setting, AM-
FM radio switching—in fact, it
looks like an electronic calcu-
lator. This isn't as far-fetched
as it sounds—General Time is
exploring the possibility of ad-
ding more digits to the read-
out, and more pushbuttons,
and expanding the concept
into a combination clock radio
and home electronic calcu-
lator.

Look Ma, no tube
e T T e T

Elimination of the picture
tube has long been a some-
what vain dream in television.
The newest plan to scuttie the
CRT comes from Edgar E
Price, who carries the creden-
tials of optical design manager
of Zerox Corporation.

Price recently received a
patent for a television display
system which is claimed to be
brighter and to have greater
color purity and potentially
provide a bigger picture than
the conventional cathode-ray
tube technique.

Price’s application of opti-
cal engineering to the tele-
vision picture involves the
scanning of a whole line at a
time, rather than painting a
picture from sequential spots.
His principle envisions a pro-
jection system utilizing a
bundle of fiber-optic tubes, us-
ing a time-delay system to
store an entire line. A revolving
prism, at 450 rpm, is the
scanning device. The fiber-op-
tic bundle, using an external
light source and red, green
and blue filters, projects a line
at a time on a rear or front
screen. There are 600 points
of light, each utilizing a single
fiber-optic strand. R-E

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

RADIO-ELECTRONICS e NOVEMBER 1971
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Now-Just 3 RCA Hi-Lite “V”’ Type Color
Picture Tubes Replace 185 Types

Replaces 92 types

18VABP22
18VACP22
18VADP22
18VAHP22
18VAJP22
18VAQP22
18VARP22
18VASP22
18VATP22
18VBAP22
18VBCP22
19E XP22
19EXP22/
19GVP22
19EYP22
19FYP22/
19GWP22
19FMP22
19F XP22
19GLP22
19GSP22
19GVP22
19GVP22/
19EXP22
19GWP22
19GwWP22/
19EYP22
19G XP22
19GYP22
19GZP22
19HBP22
19HCP22

19HCP22/
19HKP22
19HFP22
19HJP22
19HKP22
19HQP22
19HRP22
19HXP22
19JBP22
19JDP22
19JHP 22
19JKP22
19JNP 22
19JQP22
19JYP22
19J2P22
19KEP22
19KFP22
490AB22
490ACB22
490ADB22
490AEB22
490AFB22
490AGB22
490AHB22
490AHB22A
490AJB22
490AJB22A
490AKB22
490ALB22
490AMB22
490ANB22
490ARB22

490ASB22
490BAB22
490BCB22
490BDB22
490BGB22
490BHB22
4908BRB22
490CB22
490CHB22
490CUB22
4900822
490EB22
490EB22A
490FB22
490GB22
490HB22
4904822
490JB22A
490K B22
490K B22A
490LB22
490MB22
490NB22
490RB22
4905822
490TB22
490UB22
490vB22
490WB22
490XB822
490YB22
490ZB22

Replaces 22 types | Replaces 71 types

19VABP22 21FJP22A/ 23VACP22 25AEP22 25BRP22
19VACP22 21GVP22 23VADP22  25AFP22 25BSP22
21AXP22 21FKP22 23VAHP22  26AGP22 25BVP22
21AXP22A 21GUP22 23VALP22 25AJP22 25BWP22
21AXP22A/  21GUP22/ 23VAMP22  25ANP22 25BXP22
21AXP22 21FBP22A 23VANP22  25AP22 25B2P22
21CYP22 21GVP22 23VAQP22  25AP22A 25CBP22
21CYP22A 21GVP22/ 23VARP22  25AP22A/ 25CP22
21FBP22 21FJP22A 23VASP22 25XP22 25CP22A
21FBP22A 21GXP22 23VATP22 25AQP22 25FP22
21FBP22A/ 21GYP22 23VAUP22  25ASP22 25FP22A
21GUP22 21G2P22 23VAWP22  25AWP22 25GP22
21FJP22 21HAP22 23VAXP22  25AXP22 25GP22A
21FJP22A 23VAYP22  25AZP22 25RP22

23VAZP22 25BAP22 255P22
23VBAP22 25BCP22 25VP22
23VBCP22 25BDP22 25WP22
23VvBDP22 25BFP22 25XP22
23VBEP22 25BGP22 25XxP22/

23vBGP22 25BHP22 25AP22A
23VBHP22 25BJP22 25YP22
23vBJP22 25B8MP22 25YP22/
23VBRP22 258P22 25BP22A

25ABP22 25BP22A 252P22
25ADP22 25B8P22A/
25YP22

Here's the way to save yourself time, give your customers faster
service and improve your profit. Stock these three RCA Hi-Lite
color picture tubes and have immediate replacements for the
fastest moving industry types — 185 of them.

RCA Hi-Lite types are all new, made to OEM specifica-
tions and contain the newest RCA manufacturing technology,
including Perma-Chrome and the latest X-ray attenuating glass.

It adds up to a big plus for you. Order these three RCA
Hi-Lite tubes, and other types you may need, from your RCA
Distributor. He also has the complete RCA Interchangeability
Guide, available free of charge.

RCA|Electronic Components | Harrison, N.J. 07029

RGA coonene
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new & timely

Implantable hearing aids

Electronic implants may someday re-
place conventional hearing aids, a Stan-
ford University ear, nose and throat spe-
cialist predicts. The know-how for
developing electronic hearing implants is
now avaitable, Dr. Richard Goode said,
but more animal research is required to
evaluate their performance before the de-
vices can be routinely implanted in hu-
mans.

At a recent conference at Stanford an
association of experts dealt with the prob-
lems and approaches of such implants.
Dr. Goode states that researchers are now
finding out more and more what takes
place when sounds are received in the ear
and transformed into the neurological im-
pulses that travel to the brain, which then
translates these impulses into ‘“‘recogniz-
abie” interpretations—speech, singing,
music, and so forth.

One device that will electronically
“trick’" the brain into thinking it has re-
ceived ‘normal’ sound waves is being ex-
plored by Dr. Goode and Dr. Theodore
Glattke. It uses a basic concept of elec-
trical engineering whereby elec-
tromagnetic waves are converted into
sound waves. In this case, however, a
magnet is implanted on the ear drum or
ear bones. A tiny amplifier with a micro-
phone is worn behind the ear, but the ear-
phone is replaced by a small output coil.
Amplified electromagnetic waves then
radiate from this encased coil to the im-
planted magnet. As a result, the magnet
moves, driving the bones and ear drum,

| thus producing the sensation of sound.

Total implantation, including the am-
plifier, is not possible now, because of the
short life of batteries; however, nuclear
power may ultimately provide the answer
Dr. Goode cautioned that routine applica-
tion of any electronic hearing implants in
humans is at least several years away.

Sun watchers

Engineers at Hughes Aircraft are
shown checking out a scale model of a
new group of Orbiting Solar Observatory
Satellites (OSO’s) being built for NASA.
The new OSO’s will accurately point in-
struments at the sun, 93 million miles
away, to help scientists understand how
and why the sun, 10,000 F. at its surface,
heats up its corona to 4 million degrees.

The primary objective of the OSO’s is
to investigate X-ray and ultraviolet radi-
ation in the ""chromosphere-corona inter-
face’, a turbulent gaseous band around

the sun. The rise in temperature from the
sun's surface is a phenomenon solar
physicists know little about, states ODr.
Steve Maran, project scientist.

Each spacecraft will consist of a spin-
ning section, called the wheel, and a
stationary platform known as the sail. The
sail, containing solar panels to provide
power, will carry two instruments able to
scan the sun or point at any position on it.
One, from the University of Paris, will
make fine structure studies of the chro-

mosphere. The other, from the University
of Colorado, will make high-resolution ul-
traviolet spectrometer measurements.
Both will scan the sun for other 'targets of
opportunity’” such as flares or sunspots
when the sun’s surface activity is relatively
calm. Six experiments, carried in the
wheel section, will survey various X-ray
sources.

The experiments wiil be commanded
automatically by a memory system pro-
gramming itself. Ground controllers used
to have to wait about 1% hours for com-
pletion of each orbit before they could
send new commands to the sateliite.

Magnetic tape copy system

DuPont has developed new thermal
technology for duplicating video tape that
is ten times faster, less expensive, and of
better quality than present electronic re-
recording methods. The new process uses
DuPont Crolyn chromium dioxide video
tape to produce high-performance tapes
with identical properties for both master
and copies.

The chromium dioxide tape is ferro-
magnetic with Curie temperature of
130°C, above which coercivity and resid-

6 RADIO-ELECTRONICS @ NOVEMBER 1971
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ual magnetism becomes zero. The mag-
netic recordings are completely stable at
room temperatures but can be erased

COPY TAPE
IN

MASTER TAPE
‘ IN

bhEEEETTS

’/ MOUNTING
/ PLATE -

/
/

O O

coPY | MASTER
TAPE TAPE
ouT ouT

thermally by moderate heating without
damaging organic binders or substrates.
On cooling below 130°C in a small mag-
netic field, a coating of CrO. becomes
thermoremanently magnetized to satura-
tion. In lower fields, the intensity of mag-
netization is proportional to the applied
field. These features of CrO. make Crolyn
video tape an ideal medium to which mag-
(continued on page 12)



www.americanradiohistory.com

g top
guides
to expert
Servicing-
from Sams

Color TV Servicing Guide

by ROBERT G. MIDDLETON. Shows
how to apply fast troubleshooting
techniques to color-TV repair using
the famous Middleton system base

on analysis of trouble symptoms
illustrated by actual full-color pic-
ture tube photos. Clearly-written
text explains possible trouble causes
and diagnostic procedures. Final
chapter explains in detail how to use
color-bar generator.

Order 20358, only $4.25

Transistor Solor-TV Servicing Guide

by ROBERT G. MIDDLETON. Clearly
explains the basics of the various
circuits used in transistor color-TV
receivers, including the most recent
developments. Shows how to apply
proper troubleshooting procedures
based on analysis of trouble symp-
toms. Includes a wealth of circuit
diagrams, charts, and picture tube
and waveform photographs.

Order 20693, only . .. ... ... .$4.50

Hi-Fi Stereo Servicing Guide

by ROBERT G. MIDDLETON. A com-
plete guide to effective servicing of
a-m tuners, fm tuners, stereo-multi-
plex units, and audio amplifiers (all
components, except record players
and tape recorders). Includes hi-fi
speaker system installations, trouble
localization, and overall system
evaluation. Also gives testing meth-
ods for verifying performance.

Order 20785, only $3.95

Radio Receiver Servicing Guide

by ROBERT G. MIDDLETON. Presents
the professional technician’s ap-
proach. Covers troubleshooting and
repair of a-m radio receivers, both
solid-state and tube type. Methods
for quick localization of troubles in
any circuit are explained in detail,
along with the proper use of test
equipment. Includes a fascinating
final chapter on the restoration of an-
tique radio receivers.

Order 20790, only .. ... ... .. $3.95

Transistor-TV Servicing Guide

by ROBERT G. MIDDLETON. Second
edition. Updated to provide full in-
formation on latest circuitry and
many additional new test proce-
dures. Clearly explains general
transistor circuitry and servicing
techniques and then proceeds
through the receiver, section by sec-
tion, describing various picture and
or sound trouble symptoms and their
remedies.

Record Changer Servicing Guide

by ROBERT G. MIDDLETON. Presents
the general principles of record
changer design, followed by a de-
tailed analysis of the working parts
of changer mechanisms. Explains
adjustment and lubrication proce-
dures, diagnostic techniques for oper-
ating troubles, and the corrective
measures required to remedy them.
This is a thoroughly practical guide.

Order 20730, only . . $3.95

Tape Recorder Servicing Guide

by ROBERT G. MIDDLETON. Tells how
to repair tape recorders profitably.
Thoroughly explains the principles
and characteristics of magnetic re-
corder circuitry, describing the
various components and systems.
Provides full instructions on preven-
tative maintenance, adjustments,
and proper solutions to tape trans-
port, recording, and reproduction
troubles.

Order 20748, only.. . .. ....%$3.95

Uy

GUIDE

—~
—_——aT.

TV Servicing Guide

by LESLIE D. DEANE and CALVIN C.
YOUNG, JR. This is the famous guide
used by more than 100,000 service
technicians. Shows you how to apply
quick troubleshooting procedures
based on analysis of trouble symp-
toms illustrated by picture tube
photos. Fully explains possible causes
for each trouble symptom and then
details proper diagnostic and repair
procedures.

Order 20696, only . ... ... .. $3.95 Order 20361, only . . . .. $3.25
} HOWARD W. SAMS & CO., INC.
| Order from your Electronic Parts Distributor, [ 20785 [ 20358

or mail to Howard W. Sams & Co., Inc., Dept. RE-111

: 4300 W. 62nd St., Indianapolis, Ind. 46268. (J 20730 [] 20693
( Send books checked at right. $ enclosed. 20000 20898
| (Please add sales tax where applicable.) 120748 [ ] 20361
| [ Send FREE 1972 Sams Book Catalog W
I Name 5
' 2
: Address %
1 ciy State Zip HOWARD W. SAMS & COLINC.
S
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e {Tests

make learning
Electronics at home
fast and fascinating-
give you priceless
confidence.

Some NRI f]I'StS in training equment

=4
®
f]_l St to give you Color Television training

equipment engineered specifically for education —
built to fit NRI instructional material, not a do-it-
yourself hobby kit. The end product is a superb
Color TV receiver that will give you and your family
years of pleasure. You “open up and explore” the
functions of each color circuit as you build.

8 RADIO-ELECTRONICS e NOVEMBER 1971

111'5[ to give you a unique, exciting digital

computer with memory built especially for home train-
ing. You learn organization, trouble shooting, opera-
tion, programming as you build and use it. Performs
the same functions as commercial computers. Lessons
stress computer repair. You conduct a hundred ex-
periments, build hundreds of circuits. A solid-state
VTVM is included among ten training kits.

wwWwW americanradiohistorv com
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NRI's “discovery” method is the result of over
half a century of leadership simplifying
and dramatizing training at home

The FIRSTS described below are typical of NRI's half century of leadership in Electronics home
training. When you enroll as an NRI student, you can be sure of gaining the in-demand technical
knowledge and the priceless confidence of “hands-on’ experience sought by employers in
Communications, Television-Radio Servicing and Industrial and Military Electronics. Everything about
NRI training is designed for your education .. . from the much-copied, educator-acclaimed
Achievement Kit sent the day you enroll, to “bite-size’ well-illustrated, easy to read texts programmed

with designed-for-learning training equipment.

YOU GET YOUR FCC LICENSE OR YOUR MONEY BACK

There is no end of opportunity for the trained man in Electronics. You can earn $6 or more an hour in
spare time, have a business of your own or qualify quickly for career positions in business, industry,
government. And if you enroll for any of five NRI courses in Communications, NRI prepares you

for your FCC License exams. You must pass or NRI refunds your tuition in full. No school offers a
more liberal money-back agreement. The full story about NRI leadership in Electronics training is in
the new NRI Catalog. Mail postage-free card today. No salesman is going to call.

NATIONAL RADIO INSTITUTE, Washington, D.C. 20016

APPROVED UNDER NEW GI BILL 1t you have served since January 31, 1955,

or are in service, check Gl line on postage-free card.

- SRR

De
first ., —

YU to give you true-to-life experiences as a
communications technician. Every fascinating step
you take in NRI Communications training, including
circuit analysis of your own 25-watt, phone/cw
transmitter, is engineered to help you prove theory
and later apply it on the job. Studio equipment
operation and troubleshooting become a matter of
easily remembered logic.

ll‘St to give you completely specialized
training kits engineered for business, industrial and
military Electronics. Shown above is your own train-
ing center in solid state motor control and analog
computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, and problem-solving
digital computer circuits are also included in your
course.

NOVEMBER 1971 e RADIO-ELECTRCWNICS 11
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[
new E tl mEIy(continuedfrom page 6)

netic images can be transferred by a
simple heating process.

Thermoremanent research also led to
a developmental tape-to-tape copy ma-
chine in which the master and copy tapes
are drawn together by an air clamp. The
apparently simpie but ultra-precise ma-

chine may hold the key to mass produc-

tion of video cassettes.

Although DuPont has no plans for
manufacturing thermal tape copiers, it in-
tends to continue equipment development
in order to assist in the design of com-
mercial models by licensees.

Microwave oven leakage

The Public Health Service estimates
that one out of every 10 microwave ovens
in home use in the United States last year
probably leaked radiation in excess of the
industry’'s own voluntary limits. The esti-
mate was based on tests of almost 5,000
ovens in 25 states.

Leakages in the ovens were due in
some cases to faulty design, especially in
models built prior to 1968, the agency
said. In other instances, shipping damage
and consumer carelessness were to
blame, according to the report.

' Vehicle location system

An electronic system developed by
GTE Sylvania allows a driver to report the
location and status of his vehicle in less
than one second. Using the digimap sys-
tem the driver needs only touch a pres-
sure-sensitive map in his car and a color-

coded indicator appears immediately at
that spot on the headquarters map.

“With digimap, a dispatcher, who

I must know the status and location of his

12

|
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vehicles, need not cope with radio con-
gestion. At present police cars, ambu-
lances, taxicabs . . . report their where-
abouts by voice when a radio channel is
available,” explained Robert M. Beebe of
GTE Sylvania. “This can delay important
messages.”

The system also enables transmitting
preselected messages such as ‘‘'send am-
bulance’ simply by pressing a button.
They can transmit numerical and descrip-
tive text by typing on the keyboard.

Radio-Electronics is published by Gerns-
back Publications, Inc. 200 Park Ave. S.
New York, N.Y. 10003 (212) 777-6400
President: M. Harvey Gernsback
Secretary: Bertina Baer

ADVERTISING SALES
EAST
Stanley Levitan, Eastern Sales Mgr
Radio-Electronics
200 Park Ave. South
New York, N.Y. 10003
(212) 777-6400

MIDWEST /Texas/Arkansas/Okla.
The Ralph Bergen Co.

6319 N. Central Ave.

Chicago, Ill. 60646

(312) 792-3646

PACIFIC COAST/Mountain States
J.E. Publishers Representative Co.,
8560 Sunset Bivd.,

Suite 601,

Los Angeles, Calif. 90069

(213) 659-3810

420 Market St.,

San Francisco, Calif. 94111

(415) 981-4527

SOUTHEAST

E. Lucian Neff Associates

25 Castle Harbor Isle,

Fort Lauderdale, Florida 33308
(305) 566-5656
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Aircraft electronics

Two new electronic devices were ex-
hibited by GTE Sylvania at the 1971 Air
Show in Reading, Pa.

The first is an anti-intrusion system to
protect parked aircraft from vandals and
thieves and alert airport personnel by a
horn, beacon, light, or remote alarm. An
attempt to disarm the system would also
activate the alarm. This portable set-up
has a remote alarm monitor which oper-
ates with one or several sensor-trans-

SUBSCRIPTION SER-|~
VICE: Send alt sub-l
scription orders and

correspondence tol
Radlio-Electronics, |
Subscription Depart-l
ment, Boulder, Colo.

80302 =

MOVING? For changel
of address allow six|
weeks, furnishing|
both the old and new
addresses and if pos-
sible attaching label
from a recent issue.|
Otherwise please
print clearly yourl
name and address ex-
actly as it appears on
your label.

ATTACH LABEL HERE

name o -(please print)

address

ci_ty state zip code
Mail to: Radio-Eiectronics
SUBSCRIPTION DEPT., BOULDER, COLO.

80302

s e . o S S S o — T — —— — — — ———— ——
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mitters. One lead is clipped to the metallic
surface of each aircraft to be protected
and the other lead is grounded. When the
unit’s antenna is extended the equipment
is activated and will function unattended.

The second device is Sky-phone, two-
way telephone equipment which operates
in the ultra-high frequency range and al-
lows passengers to place and receive
calls to and from airport facilities or out-
side numbers while flying at altitudes up to
45,000 feet.

Hugo Gernsback
scholarship winner

RCA Institutes has awarded its Hugo
Gernsback Scholarship for 1971 to An-
drew A. Hoffman, Jr., of Metairie, Louisi-
ana. This award of $125.00 is given an-
nually by Radio-Electronics to students at
each of eight home study schools of elec-
tronics.

=

E

‘\'

&
——

g2

Mr. Hoffman 1s an electronics trainee
at Avondale Shipyards in Louisiana. His
hobbies are music and theatre, and his
goal is to manage and own a television re-
pair service after he has completed his
studies. R-E

STOP BURGLARS

Three articles in this issue are
valuable aids 0 protect your prop-
erty. First is a story on how to select
an alarm system; it starts on page 23.
Then there’s a story on how to build
a 85 Anti Theft Alarm starting on
page 35. Finally. there’s a dual pur-
posc. fire and intruder, alarm you
can build. That article starts on page
58. Read them, build them and stop

burglars.

Here Are 8 Reasons to Put
The Mark Ten B On Your Car

The Mark Ten B CD System with exclusive VARI SPARK® Circuitry will give you
these substantial dollar saving advantages: 1) Eliminate 3 out of 4 tune-ups;
2) Improve combustion, reduce contaminants; 3) Install in ten minutes; 4) Instant
start n all weather; 5) Dramatic increase in performance;
6) Handy switch with redundant contacts for instent
return to standard ignition,; 7) Two-piece hous-
ing with neoprene seals provides tocal
dust and moistLre
protection; 8) Use o
on ANY 12-volt,
negative-ground
engine. Put the
Mark Ten B on
your car today.

It will pay or
itself in dollars saved.

Mark Ten B
(12v neg only) Only $5995 RRd!

Superior Products
At Sensible Prices $4495 ppd. »

Ship [ppd. [] €.0.D.

Standard Mark Ten

Please send me literature immediately. Enclosed is $_

Please send: . DeltAlert(s) @ $69.95 ppd.

—_DeltaHorn(s) @ $24.95 ppd.

—— Mark Ten B @ $59.95 ppd.

I _—___Standard Mark Ten {Assembled) @ $44.95 ppd.
-6 Volt: Neg. Ground Only Positive Ground

— 12 Vout: Specify Negative Ground
___Standard Mark Ten (Deltakit) @ $29.95 ppd.
(12 Volt Positive Or Negative Ground Only)

Car Year. Make.

X
m Name i

Address

DELTA |

‘ City/State. Zip PRODUCTS, INC. '
. P.O. Box 1147, Grand Junction, Colorado 81501, (303) 242-9000

anmmmmmmn’
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Here’s your chance to get
the ‘Cadillac’ of the LEDs

...visible light sources, indicator lamps, alpha-
numeric readouts, photo-sensors, opto-isolators.

Sprague L.E.D. devices open up a new world of
electronic experimentation. Projects such as
intruder alarms, smoke detectors, light com-
municators, counters, controls, clocks, optical
tachometers, computer readouts, Xmas light dis-
plays, etc. are naturals for these fantastically
long-life, solid-state devices. Fully compatible
with ICs, this new Sprague series includes re-
placements for conventional miniature lamps,
as well as devices completely interchangeable
with other leading makes of LEDs.

For complete data, write to Sprague Products Co.,
81 Marshall St., North Adams, Mass. 01247.
If you'd like to see these tiny LEDs in a working

display, drop a note to our Mr. Guy Ezelle for
the location of your nearest Sprague distributor.

*another exciting product from Monsanto

THE MARK OF RELIABILITY

Circle 6 on reader service card

editorial

This copy of Radio-Electronics is different. It
may not look very different; the articles in
this issue cover the same subjects we've
been covering for more than 60 years. But
the way this issue was puhlished is different.

The very words you are now reading were
typeset by a computer instead of the tradi-
tional linotype machine, as were all of the ar-
ticles this month. For with this November
1971 issue Radio-Electronics has taken a
giant first step into tomorrow. To you, as a
reader, go the benefits of clearer and easier-
to-read type, cleaner and more detailed dia-
grams, and a more-accurately edited maga-
zine.

At the same time we switched to computer
typesetting we made other facelifting
changes in the appearance of the magazine.
We’'ve restyled our presentation for our news
features, New & Timely and Looking Ahead.
There are newer more readable type faces
used for New Products and New Literature.
Caption type has also been changed to make
them more easily read.

We are especially proud of our Production
Manager, Vincent P. Cicenia. He designed
and executed the many layout and type
changes that have been made.

One most important item has not and will not
be changed. The content. Radio-Electronics
will continue to bring you the same kind of
state-of-the-art coverage of the electronics
field it always has. As we mentioned earlier,
the change is a facelifting to make the maga-
zine more useful to you; we haven’t changed
the guts of the magazine, and we won't!

All of our staff put considerable time and ef-
fort into the change and I'm sure they want
to know what you think of it—good or bad.
With your comments as a guide we can con-
tinue to keep Radio-Electronics a modern
magazine that provides the kind of reading
you want.

%l)/«)f% W /’yi/
EDITOR

Circle 7 on reader service card >
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~ When we're in your hands,
were in good company.

We rely on you. For what you know. For your expert work on
Panasonic products. And for the “service” you do for us.
Providing the right kind of service for Panasonic products.

Efficient. Professional. Yet personal. You take pride in vour work.

So do we.

That’s why you're important to us. You're our lccal service
facility. But you're not on your own. Because we've put together
a service team to help you. To make you more important. A

team of Panasonic people. Ready to work with you. And for vou.

Starting with technical specialists who check, and check. and
check again. Every product we make. Before a product is made
and after. And the field service specialists who work right
along with you. Solving your particular problems. Even

training personnel.

And five strategically located Regional Parts Depots. And a
hig Central Parts depot. Not only there for stocking parts.

But to answer questions about parts. And to back you up with all
the assistance they can give. We provide specially trained
instructars to work along with vou. To show you the Panasonic
way of servicing. The kind that makes Panasonic customers
happy they bought Panasonic.

And of course, we do it all with only Panasonic parts. Designed,
engineered and manufactured by us. To insure a consistent,
high level of quality. Panasonic parts for Panasonic products. It
makes sense. As much sense as our being there. \WWhenever,
wherever. With all the special hands you may ever need.

Panasonic.

just slightly ahead of our time
Panasonic Service Division

10-16 44th Drive

Long lsland City, N.Y. 11101

wwWw americanradiohistorvy com
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Telex headphones and headsets give you that comfortable feeling
of assurance when you monitor broadcasts or communications.
Signals come through loud and clear — intelligibly and reliably.

Telex professional monaural or stereo headphones incorporate
audiometric-type transducers that are impervious to temperature
or humidity changes and provide you with absolute performance
consistency day in, day out. These sensitive dynamic transducers
produce high output levels with minimum consumption of trans-
mission power. Available in single or dual muff configuration and
with noise cancelling dynamic or carbon boom microphones.

And you’ll never miss a eue or program buss with a Telex
Anouncers Earset® . Inconspicuous for ‘on camera’ work, it has
practically become standard in the industry.

Or you can select a Teleset® , Twinset® or Earset® for light-
weight, comfortable and inexpensive private monitoring. And for
special applications in business or home, industry or institution,
Telex makes a listening device to fit your requirements. Available
at better sound dealers or write for free information. You'll hear
more from Telex. PRODUCTS DF WOUND RAESEARCH

INERE)XE

COMMUNICATIONS DIVISION

9600 ALDRICH AVENUE SOUTH
MINNEAPOLIS, MINNESOTA 55420

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD , Ontario
EXPORT: ROYAL SOUND COMPANY, INC., 409 North Main Street, Freeport, N.Y. 11520 US.A.

Circle 8 on reader service card
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letters

AUDIOPHILES REPLY

I would like to reply to Robert
M. Sickels' letter in your July 1971
issuc. He fecls that fully one-half of
Radio-Electronics readers are not
audiophiles at all, and that you devote
too much space to audio problems
and cquipment.

Let me refute this by com-
plaining that vou do not devote
enough space to audio matters! In
fact. they seem likely to be forgotten
among the many articles on CB
equipment, color TV, and other top-
ics.

Please accept this plea to keep
with it in audio amplifiers. pre-
amplifiers, speaker systems, and other
cquipment and concerns of the audio-
phile.

CarL HARTMAN
Newport Beach, Calif.

ANTIQUE RADIO BUFFS

Many of our readers write to ask
about clubs or associations for antique
radio fans. Some ask about a source to
purchase antique radios.

We know of only one association,
the Antique Wireless Association, Mr.
Bruce Kelley, Secretary. Holcomb, N.Y.
14469.

Can you help your fellow readers?
Let us know if you belong to an antique
radio club. or if you stock antique ra-
dios. Give us all the details—name. ad-
dress, officers, or a general description
of your stock.

We will let Radio-Electronics’
readers in on the facts. R-E
— |
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“Now don’t get the ideu this two hundred
and thirty is your bill. It’s just the num-
ber of the semiconductor I need for your
set.”
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appliance clinic

More on fail-safe—

Millivolt systems

LAST MONTH WE TALKED ABOUT FAIL-
safe systems in general and showed big
units. Now we come to another version.
Much smaller, but basically the same
thing. All functions of the devices are
exactly the same. There are not as many
of them, and they’re smaller, but they
still perform the same tasks—control the
system automatically and provide fail-
safe protection for the user. They are
found on gas furnaces, gas driers, space
heaters, and that kind of thing.

The major difference lies in the fact
that many of these are self-powered.
There is no external 24-volt ac supply to

PILOT FLAME
PILOT —_— -
BURNER| == 8

\

MAIN BURNER

R ROOM HIGH TEMP
THERMOSTAT LIMIT SWITCH
—O0—»O0— <

bit!) Fail-safe operation!

II' you can sce the pilot burner,
you’ll sec that the thermocoupie is posi-
tioned so it is right in the middle of the
pilot lame. Some of the instructions re-
fer to this as being in a ring of flame.
This is necessary for maximum heating
of the thermocouple.

The dc voltage generated is almost
directly proportional to the heat. The
pilot burner must be correctly adjusted
for a non-blowing blue flame. That is,
the pilot gas pressure should be ad-
Jjusted so the flame does not blow away
from the orifice. This lowers the tem-
perature. If the pilot flame shows a dis-
tinct yellow tinge, it has too much air
and not enough gas, and once again the
temperature goes down. Instructions for
adjusting this flame are in the service
manuals. There will be an adjustment

B\

5

&

GAS FROM MAIN '

;___r— SPRING

SOLENOID
COIL

LTDIAPHRAGM /j

SOLENOID GAS VALVE

operate the main gas valve. You will
find “combination” systems, using
thermocouple safeties plus the 24 Vac
valves in some units. However, the one
we want to talk about here is the self-
powered type. All of the electrical
power needed to open the muin gas-
valve is generated by a small thermo-
couple. The drawing shows the basic
circuit.

The thermocouple itself is
mounted on the side of the main
burner, usually as a part of the pilot
burner assembly. It must be here so it
can sense the presence of the pilot
flame. No flame, no voltage, and no
workee! (Which is the idea of the whole

for the pilot flame, on the side of the
control unit itself.

To go back a little, the original ap-
plication of this system used a manu-
ally-set relay between the thermocouple
and the gas-valve power supply. With
the pilot burner lit, the relay is closed by
pushing a button. If the thermocouple is
working properly, it will /io/d the relay
closcd. although it will not close it. If
the pilot burner should go out, the relay
drops out, opening the circuit to the
main gas valve. This i1s a manual-
on/automatic-off system. It is widely
used.

(continued on page 76)
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magnelc®

NEW NUTDRIVERS
STOP FUMBLING, SAVE TIME

Exclusive with Xcelite, 1/4” and 5/16” hex
socket magnetic nutdrivers offer the ultimate in
convenience for starting, driving, or retrieving
screws, bolts, or nuts.

All types: Midget Pocket Clip, Regular, Extra
Long, Super Long fixed handle ... also inter-
changeable shanks for Series ““99" handles.

Permanent Alnico magnet. Sockets remain
demagnetized. Won't attract extraneous matter
or deflect against metal surfaces.

New comfort-contour, color-coded handle
makes one-hand driving easy, identifies tools as
magnetic.

Sockets specially treated and hardened for
use with hex head, self-tapping screws. Finished
in black axide for dimensional control and
added identification.

REQUEST DESCRIPTIVE LITERATURE
nationwide availability through

local distributors
m\

Made in

:.')‘L

s TYyvé
£:88}

XCELITE, INE.,
In Camada contact Charles W. Pointon, Ltd.

110 Bank St., Orchard Park, N. Y. 14127

Circle 9 on reader service card
® RADIO-ELECTRONICS 17


www.americanradiohistory.com

10 Reasons why
RCA Home Training is

- your best
Investment
forarewarding
career

In electronics:
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1 LEADER IN ELECTRONICS
TRAINING

When you think of electronics, you im-
mediately think of RCA...a name that
stands for dependability, integrity, and
pioneering scientific advances. For over
half a century, RCA Institutes, Inc., a
subsidiary of RCA, has been a leader in

technical training,
2 ELECTRONICS FASTER, EASIER,
ALMOST AUTOMATICALLY

Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Training will help you
learn electronics more quickly and with
less effort, even if you've had trouble
with conventional learning methods in
the past.

RCA AUTOTEXT TEACHES

WELL PAID JOBS ARE OPEN TO
MEN SKILLED IN ELECTRONICS

RCA Institutes is doing something posi-
tive to help men with an interest in elec-
tronics to qualify for rewarding jobs in
this fascinating field. There are chal-
lenging new ficlds that need electronics
technicians...new careers such as com-
puters, automation, television, space
electronics where the work is interest-
ing and earnings are greater.

WIDE CHOICE OF CAREER
PROGRAMS

Start today on the electronics career of
your choice. On the attached card is a
list of “Career Programs”,each of which
starts with the amazing AUTOTEXT
method of programmed instruction.
Look the list over, pick the one best
suited to you and check it off on the card.

Construction of Muitimeter.

5 SPECIALIZED ADVANCED
TRAINING

For those already working in electronics
or with previous training, RCA Insti-
tutes offers advanced courses. You can
start on a higher level without wasting
time on work you already know.

6 PERSONAL SUPERVISION
THROUGHOUT

All during your program of home study,

your training is supervised by RCA In-

stitutes experts who become personally

involved in your efforts and help you

overany “roughspots”that may develop.
HANDS-ON TRAINING

7 To give practical application to
your studies, a variety of valuable RCA
Institutes engineered kits are included
in your program. You get over 250 proj-
ects and experiments and as many as 22
kits in some programs. Each kit is com-
plete in itself. You never have to take
apart one piece to build another. They’re
yours to keep and use on the job.

8 FCC LICENSE TRAINING—
MONEY BACK AGREEMENT

Take RCA’s Communications Career
program—or enter with advanced stand-
ing and prepare immediately for your
1st, 2nd, or 3rd class FCC Radio Tele-
phone License examinations. RCA In-
stitutes money-back agreement assures
you of your money back if you fail to
pass the FCC examination taken within
6 months after completing the course.

CONVENIENT PAYMENT PLANS

You get a selection of low-cost tui-
tion plans. And, we are an eligible insti-

Construction of Oscilloscope.
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tution under the Federally Insured Stu-
dent Loan Program.

RCA INSTITUTES IS FULLY
ACCREDITED

RCA Institutes is an accredited member
of the National Home Study Council.
Licensed by N. Y. State—courses of study
and instructional facilities are approved
by the State Education Department.

VETERANS: TRAIN
UNDER NEW Gl BILL

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon
today.

RCA INSTITUTES, INC.
DEP'T. 758-111-0

320 W. 31 ST.

NEW YORK, N.Y. 10001

Please send me FREE lllustrated career
catalog. | understand that { am under no
obligation.

State 21P

nRGA

Temperature experiment with transistors.

— -

i St

2..."1’.’)"")’)1‘)’
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equipment report

Simpson Model A 2-meter FM transceiver
Hy-Gain MMG-150 mobile whip
Mosely Diplomat-2 2-meter ground-plane

Simpson Model A FM transceiver
Circle 22 on reader service card

BEING AWARE THAT I'M A FAIRLY
active ham—I've just replaced the HT-
32/75A-4 combination with the new
Heathkit SB-102/SB-200—-and the Edi-
tor asked if I'd do an equipment report

Hy-Gain MMG-150

mobile whip -

Circle 23 on reuder service card
on the Simpson Electronics Model A 4-
channel FM transceiver for 2-meter
amateur mobile operation. I jumped at
the chance, completely unaware that 2-
meter operation and techniques have

The does-it-all turntable
at a do-it-yourself price.

g
] -

It's the BSR McDonald 310/X,
and it's the best buy in automatic
turntables. Anywhere.

This is no “little brother” turn-
table, either. It's got a full-size
platter, cue and pause control,
low mass tone arm system and a
visible stylus pressure indicator.

And because it's a famous BSR
Total Turntable, it comes com-
plete with a tinted dust cover,
custom molded base and a Shure

“-T AT

i

A

McDONALD

Circle 10 on reader service card

""5?'--“

e t—

>

&QI

M-75 magnetic cartridge—all fac-
tory-installed and batanced and
included in the low price.

The BSR McDonald 310/X. It's
perfect for people who want the
best, no matter how little it costs.

Send for free full color catalog
on alfl our automatic turntables.
BSR(USA)Ltd.,Blauveit,N.Y. 10913

www americanradiohistorv com

Mosley 2-meter A

ground-plane
Circle 24 on reader service card

changed drastically since I last used my
“Benton Harbor Lunchbox™ (Hcathkit
“Two’er”) around 10 years ago. Most of
my ham activities have been confined to
SSB operation on 80. 40. 20 and 15 me-
ters with just enough CW to keep my
hand in at the key.

Boy! Two-meter FM is a whole
new world! On the bands below 2 me-
ters, you are free to operate anywhere in
any band that your vfo takes you and
the FCC permits. On the other hand, 2
meters, by “Gentlemen’s Agreement”
and usage has been divided into 10-kHz
channels 30 kHz apart and transceivers
use crystal control for transmitting and
receiving. You can operate on any
channel but not all are active and you’ll
have to select crystals for the channels
used in your area.

The Model A has two 4-channel se-
lector switches on the front panel; one
selector for the receiver and the other
for the transmitter. When fitted with se-
lected crystals for the transmitter and
receiver, you have sixteen trans-
mit/receive {requency combinations.
The unit supplied by Simpson for tests
came with four crystals. Two for trans-
mitting and receiving on 146.94 MHz
perhaps the most popular simplex or di-
rect channel nationwide—-and two for
transmitting on 146.34 and receiving on
146.76 when working through repeaters.
Yep, repeaters!

When you are barreling along an
Interstate highway, you’ll find your op-
crating range is extremely limited. espe-
cially when working another mobile or
the base station “just over the hill”. To
overcome the limited coverage
available from a low-power mobile rig
with its near-ground-level antenna,
some ham groups have installed repeat-
ers on elevated sites. These trans-
mit/receive devices generally use high-
power transmifters and high-gain an-
tennas to greatly increase the operating
range of most installations.

{continued on page 88)
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- Pick The Right System ForYou

Fhi)
5

There are all kinds of alarm systems. Some
work better in one type of installation than another.
Get the system that will deliver for you

by JIM SQUIRES

AN EMPTY RATION TIN HANGING ABOVE THE MUD FROM
a roll of barbed wire in front of the trenches might have
worked in 1916 as an intruder alarm, but today the image of
security has changed. Though all of the basic parts of a good
security system were there, electronics did for the tin can what
Cleopatra did for courtship.

Modern intrusion detection systems have become so so-
phisticated that that problem has swung from one of in-
sensilivity to changes in the outside world to oversensitivity in
the guise of that dirge, the false alarm. Combinations of in-
trusions systems then can provide virtually foolproof safety.
Company management, like the homeowner, realizes that the
up-to-date thief is stealing the pants off the corporate image.

Alarm systen's may be classified according to the area
they are designed to protect. Thus came the names of spot,
perimeter and velume detection systems. As it was with the
banging tin can, all alarm systems have certain things in com-
mon. They include the sensor or transducer, in this case an
empty tin can sounding against the wire, a communications
media, noise of the racket traveling through the air for our
primitive system and finally, a response action, a guy sweating
in a trench with his finger on the trigger. New alarm systems
are sophisticated 1o the point that they will respond with an
alarm if a scrap of paper ripples off the desk onto the floor.

Spot or point protection devices are only useful where
the entry or intrusion point can be anticipated as from a win-
dow, door or sky light. They include such defenses as foil
tapes along the edges of the window glass guarding against
both broken glass as well as actual opening of the window.
Each window and protected opening is placed in one contin-
uous closed circuit. Wiring can be included to indicate at
which window entry was affected. Again, as also true with the
spot detectors, a burglar may cut through a wall unnoticed by
this type of system.

Other spot detectors include special floor mats, stress ten-

sors mounted under the flocr joists so that pressure on the
floor above scts off the appropriate alarm. Panic buttons and
special medical assistance call-buttons may be wired to this
basic system or may be interconnected with a mare sophis-
ticated central security system.

Regardliess of the complexities, intrusion detection can
be subdivided into three basic components. They arc the de-
tector or transducer, the communications link and the moni-
tor-responder components. In the original example, the tin
can was the detector, the sound waves the communication,
and the waiting soldier the responder. Any system, no matter
how basic its transducers might be, when linked through com-
munications to a massive responder system consisting of an
entire police contingent forme quite an effective security wall.
The most reliable form of security protection arises from the
use of two or more types of systems backing up each other.
For example, perimeter protection might be used to back up
an ultrasonic volume system.

Perimeter protection may also form a companent of a
larger closed-circuit protection network which might include
tape switches mounted under the rugs, mat switches, driveway
and window-sill switches, all wired so that any switch opened
by an intruder would set off the alarm. A clased circuit of this
type might also include window foil and special valuable ob-
ject pads. These pads are designed to open or close a circuit
when an item resting on the pad is removed by a thief. Per-
imeter systems can also be buried in the ground alongside a
protective fence or between buildings in likely paths of move-
ment.

Several firms offer perimeter protection of any fenced
area through the use of motion sensors placed at 30-foot in-
tervals along the fence perimeter. An intruder, shaking the
wire apron of the fence effectively causes the sensor in that
section of the fence to open circuit. An additional wire to the
sensor enables the security console operator to determine
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which sensor has open circuited. The fence sensors can be ad-
justed to “open” at any preselected vibration sensitivity, being
careful not to adjust them so fine that a wind sets off the
alarm.

Photoelectric devices

Early versions of the photoelectric optics for perimeter
protection included beams of visible light, easy to detect and
easy to avoid. Modern photoelectric systems have gone to in-
visible infrared light beams of coded pulses of light that have
built-in delays designed to allay false alarms caused by falling
leaves, twigs or small birds. Effective range of these trans-
mitter-receiver units starts at 200 feet and may go as high as
500 fect for some units. Rigidly mounted mirrors are used to
bend protective beams around corners and are available from
photoelectric manutacturers. Available today s a miniature
infrared “eye” photoelcctric system with a range ol 50 feet in
which both the receiver and transmitter units fit into standard
wall outlet boxes using decor matching faceplates. Battery
powered, both the transmitter and receiver will operate con-
tinuously for one year.

Volume detectors

A third prominent method of detecting intrusion into
home or business deals again basically with motlon All vol-
ume detectors are motion detectors and will give the same
alarm for Boss as well as Burglar.

Under the broad title of volume detectors are the in-
frared, the ultrasonics, the radars, and on a somewhat less re-
liable scale, the passive light and sound detection systems.
While they provide the best possible protection available,
they are also most vulnerable to talse alarms. Combinations
of the acceptable features of each of these systems produces a
reasonably reliable intrusion protection system.

Infrared systems

Development of the infrared diode has clevated “black
light™ techniques above the old infrared filters of a white light
source and made them extremely useful as perimeter and vol-
ume intrusion detectors.

One modern mfrared transmitter produces a conical
beam that spreads to twelve feet in diameter at 400 fcet. Any
portion of the beam, three inches in diameter, reflected back
to the receiver for a period exceeding 60 milliseconds will op-
crate the alarm. The intrared produced by a gallium arsenide
diode beam is pulsed at a rate of 2 kHZ and directed to a re-
flector. Range of the unit, up to 400 feet, depends on the re-
flector system used.

One passive infrared intruder detector has no transmitter
but continually monitors the normal ambient level of infrared
energy in the room. An intruder either entering or leaving the
arca and moving at a rate of 1 foot/second or faster changes
stable reference infrared conditions and initiates an alarm
condition. This model protects an arca approximately 20 by
20 feet. As with most security devices, an alarm is also
sounded if the instrument cover is removed or cables are cut.

Assuming the intruder could avoid passive infrared scan
or a cone of active infrared light, an ultrasonic motion detec-
tor might be the next step.

Doppler shift

Microwave, radar, ultrasonic and certain types of in-
frared alarm systems all work on the Doppler frequency shift
principle of detection. It is based on the principle that any
motion within a fixed frequency ficld will alter the reflected
frequency pattern back to the receiver by some measurable
amount. This will shift the frequency either higher as the ob-
ject approaches the transmitter or lower as it moves away.
This difference, measured by some sort of phase-shift detec-
tor. is the magnitude of the output of which is interpreted by
the alarm unit as some mode of intrusion ranging from air
drafts to human intrusion. Filter circuits located ahead of the
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phase detector admit only those frequency shifts necessary for
detection.

Ultrasonic detectors

Operating in the range of 18 to 45 kHZ (high-frequency
sound waves) the ultrasonic detector produces a protection
pattern roughly shaped like a football. typically forty feet or
less in length and fifteen fect across. Ultrasonics. due to the
nature of the sound energy pattern, unlike microwave radars,
is a contained system within the room housing the trans-
mitter-recciver unit. The motion of a human in the ultrasonic
field will cause a reflected energy shift of about 40 Hz.

This shift from the radiated frequency pattern is detected
by the phase detector and is enough to trigger the alarm cir-

FALSE ALARMS can result when an intruder alarm is triggered by some-
thing other than an actual intruder. Some of the kinds of things that can
cause false alarms arz shown in the diagram below. The table shows
which types of systems are susceptible to which kinds of false alarms.

EAVY

SUPERSONIC MENT '

THUNDER EQU IPMENT -4
LIGHTNING (" . RAIN

AIRCRAFT
-,\5;291\
AR VENTS :

AND O
DUCTQ/ R ;
\ X 7 77777

VIBRATING
GLASS
BLOWING
PAPERS
BLOWING
: DRAPES
POORLY VIERATING AR ROLLING
FITTING METAL CONDITIONER  CHAIRS
DOORS SURFACES
CAUSES OF FALSE ALARMS
GENERAL CAUSES OF FALSE ALARMS
FOR VARIOUS DETECTOR SYSTEMS
Moving Detective
Walls, Electrical
Drapes, Equipment
Detector Cffice Efectronic Other Than Moving
Weather
System Equipment Jamming Alarm System Anjmals
Changes
Point or
Spot No No No Yes No
Perimeter No No No Yes No
Area No No No Yes No
Light No No No No Yes
Sound No No No Yes No
Impedance
Change VYes Yes Yes Yes Yes
Ultrasonic  Yes Yes Yes Yes Yes
Radar Yes Yes Yes Yes No

wwWw americanradiohistorv com


www.americanradiohistory.com

cuit. Transducers for lower frequency ultrasonic units are ei-
ther directional or omnidirectional high-frequency tweeters.
Those ultrasonic units operate below 25 KHZ. the upper limits
of animal (dogs) hearing, so we might expect that a dog could
detect the operation of the system. As the [requency goes
higher, piezoelectric crystal transducer units (see schemautic),
often a silver-coated chip, are used.

A somewhat older technique uses the magnetostrictive
transducer resulting in less sensitivity to motion within the
protective ultrasonic patiern than with crystal transducers.

Regardless of the system used. the possibility of false
alarms, dghned as any alarm generated by the system other
than for the intended securily purposes. must be examined.
Since ultrasonic energy is contwined within the protected

SIMPLEST DETECTOR IS a pressure switch. These units are available in
tapes, mats and other forms. The diagram shows several ways these ma-
terials can be used. The table below lists various types of detectors to
protect against intruders along with a listing of the appropriate trans-
ducer.

CAPACITANCE ALARM SYSTEM (at right) is normally used only in in-
dustrial applications. Other systems that can be used for the home as
well as office and industrial applications are presented in the table at the
bottom right. The type of detector, how it works, and some comments on
cost and problems are listed.

\WINDOWSILL
TRAP

SECTIONS OF SWITCH
RUNNER PLACED UNDER
RUG AT ANY DESIRED
LOCATIONS.

Py
SHORT secnows of
SWITCH RUNNER UNDER
,,/ CARPETING ON STAIRS.

S

DETECTORS AND RELATED TRANSDUCERS

Transducer

Detector
POINT
Point Entry Foot switch
Reed switch
Vibration Mercury switch
Pressure Diaphragm
Fire Thermocouple or thermistor or
low-melting-point metal
PERIMETER '

Photo-electric
Strip Switches
Infrared
Infrared

VOLUME
Ultrasonics

Radars

Microwave

Photo-sensitive diode

Switches—normally open or closed

Infrared filter

Gallium-arsenide diode with
reflectors

High-frequency tweeter speakers
Magneto-restrictive device
Piezoelectric crystals
Quarter-wave-length antenna
with corner reflector

Ya-wave and %-wave antenna rods

room, the characteristics of' the room play an important part
in the false alarm picture.

The room may be either "hard” or “soft,” these terms re-
ferring to the structure of the room. Hard rooms. that is,
rooms filled with glass. polished floors, large metal surfaces,
result in more false alarms than do comparable soft rooms
where there are rugs. draperies, cork walls and other softer
construction materials and furniture. As the absorption char-
acteristics of the room change. so can it be expected that there
will be a change in the ultrasonic pattern in both range and
coverage provided by a particulur setting of the range control
of the unit. Noise and room temperature will to some extent
also mfluence reflected frequency shitts and in some cases in-
troduce false alarms. Drafts of air passing through the main

TRANSFORMER
BCA-| '|2‘
m 12.5v n7v
ol 50-60 Hz
eed
SPECIAL [ [§
APPLICATIONS { =2
ONLY %
MOMENTARY 3
l‘v‘v".’fg.f j’s‘ TO ALARM SIGNALING
(COVER 4] DEVICES: LOCAL ALARM
CLOSED) ?:] AND/OR CENTRAL
= STATION MONITORING
ACERM 2] SYSTEMS
RELAY a{1]
(ENERGIZED
NO ALARM)
SAFE DOOR
INTERLOCK
B —0 h’-
(RS
- cx
STORAGEL __  __IMETAL| |METALL _ |
CABINET{ 233 ;73 | FILE -] e T
»* c3! 1C41
FLOOR |
WATER PIPE
== GROUND

*NOTE: SAFES, FILES AND CABINETS INSULATED FROM FLOOR.
CAPACITANCE BETWEEN FLOOR AND THE SAFE, FILES AND
CABINETS IS DESIGNATED AS C1,C2, C3, AND C4 (DASHED
LINES). CX IS ADDED CAPACITANCE OF INTRUDER TO
CABINET.

ELECTRONIC DETECTORS
FOR HOME, OFFICE AND INDUSTRIAL USE

Detector Mode Comments
Point or Spot Electrical Contacts Low Cost
Pressure Pads Low Cost
Aluminum Tape Medium Cost
Perimeter Visible Beam Light Coded, Mois-
ture Af-
fected
Infrared Beam Light Coded, Mois-
ture Af-
fected
Areas Mirror Deflected Beam Coded,Precise
Alignment
Volume Light Sensor LLow Cost
Sound Sensor Low Cost
Impedance Change Low Cost,
Simple
Ultrasonic Small Volumes
Radars Expensive
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part of the elliptical radiated pattern create false alarms. A
window, for example, left slightly open causing an air draft to
blow the curtains will trigger the ultrasonic alarm. Small
animals, such as cats or mice, also set off the alarm though the
owner isn’t aware that there are animals on the premiscs.

Ultrasonic transmitter-receiver units must be mounted
away from vibration. Heavy street traflic, large in-plant ma-
chinery or earth moving cquipment in opcration near the ul-
trasonic chassis will cause false alarms. Doors or slamming
files located near the wall on which the unit is mounted will
also trigger false alarms.

“—BELL, HORN,
LIGHT, PANIC BUTTON
SENSOR COMMUNI- [N
RESPONDER
oR i Ao SECURITY
TRANSDUCER LINK R

ACTION INITIATED

BLOCK DIAGRAM OF BASIC ALARM SYSTEM shows what must be pres-
ent to have an eftective alarm system. Not all systems include all of these
features.

Radar and microwave detectors

Starting somewhere in the region of 400 MHz or 75 cm
and going to 500 MHz and beyond, radar security systems
protect a volume represented by an arca up to 3500 square
feet on the floor. It has two modes to its alarm system. They
are “motion detected™ which is human movement in the field
for 5 seconds or less and a “motion persisting” mode il the
motion continues beyond this time. Reset time for this alarm
is adjustable from 5 to 200 seconds.

As we move up the frequency scale from infrared to mi-
crowave intrusion devices and the energy wavelength shrinks,

HEATHKIT HOME PROTECTION SYSTEM includes these two elements
among its many options. At right above is smoke detector model GD-87.

Above left is utility transmitter GD-97.
| |2.5v§

_L_llﬂo WATER
CASE PIPE GROUND

POWER H7v
SUPPLY 33'60
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)
| [ |
e O0——
| OSCILLATOR = CTIg’C“SPT | AL O
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¥
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OPEN LOOP =l
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FILTER PUSH PULL RELAY |
| BAND |-+ L] AND
; PASS AMPLIFIER| IpRIVER
= | l TO ALARM
ULTRASONIC ALARM SYSTEM is made by Delta Products. Transducer | METER ENE(§(§%éB)—° INDICATOR
unit is in foreground. Remote horns are shown above. | |
CAPACITANCE ALARM SYSTEM IS SHOWN in block diagram at right. l TAMPER |
SWITCH o ]
SCHEMATIC OF ULTRASONIC Delta Products model 10,000 alarm sys- L (COVER CLOSEDLJ
tem. O O O e e
: o] K = +12v
b H [ RELAY
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the types of surfaces that reliably will reflect the microwave
energy become fewer and fewer. Shorter wavelengths pene-
trate glass and certain walls and doors. This means that ex-
terior things in motion will now be detected or scen by the
microwave and radar protection devices. Jet aircraft flying at
twenty thousand feet have triggered some systems. Moving
walls, rustling leaves, all are prime suspects for false alarms.
Installation procedure matures from a box that you unpack
and switch on into a careful study of the premises and a thor-
ough knowledge of the equipment prior to any activation of
the security system.

TO REMOTE CONTROL
CENTER (INCLUDES
TRANSMITTER DISABLE)

SIGNAL e CURRENT
GENERATOR s AMPLIFIER
FROM POWER WINDOW OUTPUT
BATTERY | CONDITIONER HEATER DIODE
REGULATED r _g— o
POWER l
DETECTOR
| DIODE
TRANSMITTER _
RECEIVER PREAMPLIFIER
REGULATED
POWER
FROM POWER WINDOW
BATTERY| CONDITIONER HEATER AMBEIRIER
THRESHOLD I —
TO REMOTE HOLD |PEMODULATOR
CONTROL CENTER
RELAY THRESHOLD
RIEERN DRIVER |—{ DETECTOR

Complete control systems
Some companies offer complete surveillance and super-
visory security systems. One typical system will function with
any switch protected arcas such as a freezer, doors or win-
dows. water-pressure sensors and fire alarm and smoke de-
vices. A single console security cabinet uses 1 number of
modular alarms and one warning horn or other audible sig-
naling device. The power supply is external to the main con-
sole. The alarm module features horn turn-off but will not re-
set a warning light until the cause for the alarm has been
(continued on page 94)

€iCO

EICO FC-100 (above)
is part of their new

security system. o tind \
INFRARED intrusion E% |
detection system ! {
(left) shown as a

block diagram. 4 e

PANIC ALARM (right)

is part of Functional

Devices wired-wire- } ]
less system. i

RECEIVER SCHEMATIC of muitichannel unit made by Airspace Devices
Inc. The receiver shown is a 6-channel unit.

AUDIO

ALARM

HD

Q7
10K

33K

[

63 ba b5 b6 &s diav

oC
=

NOTES:
I. ALL TRANSISTORS QI TO Q6 ARE 2N3704, Q7 IS 2N3703.
2. ALL SCR'S ARE TI-145-A2.
3. ALL DIODES ARE IN4816 OR 4817
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. New 25in.
| Square Corner
ColorTV

Gount on NTS [raining lo always
[ealure (he lalest elecironic equipment.

Now included in two

exciting NTS color TV courses,
this set is the largest, most ad-
vanced color television made.
Guided by the NTS “Lab-Project
Method” of combining profes-
sional kits and easy-to-follow
lessons, you build this color TV
step by step — learning TV Serv-
icing as you go! NTS has suc-
cessfully trained thousands of
men at home for rewarding
careers as electronics techni-
cians. Prepare for the great
opportunity fields of TV-Radio
Servicing, Computers, Communi-
cations, and Automation.

This solid-state color set

contains: 45 transistors, 55 di-
odes, 2 silicon controlled recti-
fiers, and 4 advanced Integrated
Circuits representing an addi-

tional 46 transistors and 21 di-
odes. The first solid-state color
TV this large — yours to keep! It
features Automatic Fine Tuning;
“Instant On”’; an Ultra-Rectangu-
lar Screen (25 in. diagonal meas-
urement) that lets you see the
complete transmitted image for
the first time — a full 315 square
inches; exclusive built-in Self
Servicing features which elimi-
nate the need to buy costly test
equipment; exclusive design
Solid-State VHF Tuner with an
MOS Field Effect Transistor; 3-
stage Solid-State IF; Automatic
Chroma Control; Adjustable
Noise Limiting and Gate Auto-
matic Gain Control; High Resolu-
tion Circuitry; Matrix Picture
Tube; and a specially formulated
Etched Face Plate that eliminates
unwanted glare, and heightens
contrast. Colors are more vivid,
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Train on this
315 sq. in.
picture

color TV
and get the
skills that
mean a

high-paying
career!

ment

fresh tones more natural, and the
picture is sharper than ever be-
fore. By training on this unique
color TV, you'll gain the most
up-to-date skills possible in TV
Servicing!

Other valuable equipment you
build and keep includes an AM
SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Elec-
tronic-Tube Tester. All included
in your tuition. You learn trouble-
shooting, hi-fi, multiplex sys-
tems, stereo, and color TV
servicing. Step right into a tech-
nician’s job at top pay or open a
business of your own! For com-
plete details on al/l NTS elec-
tronics courses, mail the coupon
today for the full-color NTS Cat-
alog. No obligation. No salesman
will call.
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_ é!ectronlcs
- of today!

I cofor TV — Gomes 0 home (raining.

NTS ELECTRONICS &
COMPUTER TECHNOLOGY

Build this exclusive NTS Compu-
Trainer! Loaded with integrated cir-
cuits, it shows you the how, what,
and why of computers. Learn this
exciting field faster, more thorough-
ly. You also assemble and learn to
operate an FET
Volt-Ohmmeter {§
and §"
wide band
Oscillo-
scope.

NTS BLACK & WHITE :
TV AND RADIO SERVICING

Learn all phases of television, radio,
stereo, and hi-fi. You receive this 74
sq. in. picture Solid-State B&W TV,
Lo-Silho “Superhet” Radio, FET
Volt-Ohmmeter, Solid-State Radio,
Electronic Tube Checker, and Signal

Generator.
Start me—— “"‘,'Qa_ .

earning
extra
money
even be-
fore you
complete
the
course!

NTS ELECTRONICS
COMMUNICATIONS & F.C.C.

Gain the security and prestige of
owning an F.C.C. First Class Radio-
Telephone License! Two compre-
hensive NTS courses cover the big
opportunity field of transmitting and
receiving. You build 14 kits, includ-
ing a 5 watt AM Transceiver, 6
Transistor Pocket Radio, and FET
Volt-Ohmmeter.

Learn 2-way &
radio, Citizens . i s -l =
Band, micro-

waves and

radar.

@ 8

NTS INDUSTRIAL &
AUTOMATION ELECTRONICS

Automation is the future of industry
and you can play an important part!
Learn industrial controls by training
on the NTS Efectro-Lab — a com-
plete workshop. You also build and
operate this 5” wide band Qscillo-
scope. And you ol
perform experiments
that involve
regulating motor
speeds, temperature,
pressure, liquid
level, and much
more.

“ owooes

Classroom Training

at Los Angeles. You can take classroom
training at Los Angeles in sunny South-
ern Caliiornia. NTS occuples a city block
with over a million dollars In technical
facllities. Check box In coupon.

APPROVED FOR VETERANS
Accredited Member: National Assocl-
atlon of Trade & Technical Schools;
Natlonal Home Study Councll.

NATIONAL G+ SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 South Figueroa Street, Los Angeles, Calif. 90037
r---------------- $

Please rush Free
Color Catalog and
Sample Lesson, plus
Information on course
checked below. No
obligation. No sales-
man wiil call.

National Technical Schools
4000 S. Figueroa St.
Los Angeles, Caiif. 90037

Master Course in Color TV Servicing
Color TV Servicing (For Advanced
Teehnicians)

Master Course in B&W TV & Radio
Servicing

Master Course in Electronic
Conmunication

Practical Radio Servicing

FCC License Course

Master Course in Electronics
Technology

Industrial and Automation Eiectronics
Computer Electronics
Basic Electronics
High School at Home

NTS GUIDE

ELECTRONICS

00O oo o o og

Dept. 206-111

Zz|
©
3
@

Age

Address

aty State Zip

[] Check if interested in Veteran Trailning under new G.1. Biil
Check it mterested only in Classroom Training at Los Angeles.

- e e 5 el
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Gel beller sound from your record player

ICE-CREAM STICK

OR TONGUE DEPRESSOR "ICKUP ARM
LEAD) 2 NICKELS
NICKEL /
R 2 PENNIES
THAN 1/8" §—————— /N
¥ \SHARPLY FOLDED /N
THIN CARD
5 GRAMS 4 GRAMS
PENNY
3 GRAMS
2 PENNIE
N!CKEL\ E/ 2
g:z_—QPENNY =3 gi:—N!CKEL
/\ Fa)
2 GRAMS { GRAM

by PETER SUTHEIM

A TURNTABLE HAS POSSIBLY THE SIM-
plest job in the whole record-playing
system: to turn the record around.
But it must do that at a constant and
accurate speed (within 0.2% or bet-
ter) of the nominal speed and with
an absolute minimum of vibration,
which would be heard in the spcakers
as rumble. These requirements mean
that all running surfaces must be
smooth and clean. Where the drive to
the turntable platter depends on fric-
tion—as between a rubber-tired idler
and the inner rim of the platter, or on
a belt between pulleys, the surface
must also be free of oils, including
skin oils. The flutter, wow and rumble
performance of the turntable depend
heavily on the condition of the rubber
or cloth materials used in tires or
belts. Worn, cracked, glazed or sticky
belts and idlers should be replaced. Go
very easy on lubrication here. Be care-
ful not to get oil onto any rubber or
rubberized cloth materials—especially
not on drive surfaces. If some oil does
get on, wipe it off immediately with a
clean, dry rag and then clean off the
residue with alcohol (isopropyl or shel-
lac thinner is ok) or ethyl chloride, or
some other greascless solvent. A small
drop of oil on the shafts of idler
wheels or pulleys is not likely to be
harmful, as long as the manufac-
turer’s instructions don’t expressly say
otherwise. Use sewing-machine or
household oil for delicate parts, SAE
10 or equivalent for motors or heavier

parts. In the absence of instructions, if
the motor itself has oil tubes or holes,
feed it a few drops into each opening.
If it doesn’t, don’t worry about it
chances are it’s designed not to require
oiling. Where surfaces to be oiled are
exposed, clean off old oil and accumu-
lated dust and grit with a clean dry
rag before reoiling. If the surfaces are
badly gunked up, use a solvent to help
clean them (alcohol, benzene, odorless
paint thinner, ethyl chloride, etc.).

To check the performance of a
turntable, you need nothing more
than a stroboscopic disc and a watch
(a stop-watch is helpful but not nec-
essary). A strobe disc or card is avail-
able from many audio dealerships
and mail-order houses; some turn-
tables even have them built in. When
the turntable is turning and the strobe
disc is viewed by 60-Hz fluorescent or
neon light, the pattern of lines on the
disc will appear to stand still, i/ the
turntable speed is accurate and con-
stant. If the lines appear to rotate in
the same direction as the turntable,
the turntable is running fast; if they
appear to move in the opposite direc-
tion, the turntable is slow. If the
movement Is irregular, or seems to
puisate, the speed is not constant, and
you may hear wow or flutter if the
variation is great enough.

To measure speed error, establish
a fixed reference point. For example,
bend a piece of stiff wire into a
pointer and tape it to some stationary
part of the turntable. Put a record on
the turntable, drop the strobe disc
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Pickup arm, turntable,

Stylus and cartridge are
vital to hi-fi. Here's how to
check and adjust them

STYLUS FORCE
GAUGE improvised
from a few coins and
Popsicle stick.

over it and then set the tone arm
down on the outer edge of the record.
Start the turntable, giving it a few sec-
onds to come up to speed, and then
begin counting the number of lines
that appear to pass the reference point
in one minute. Approximately 14 to
15 lines per minute at 333 rpm rep-
resents a speed error of 0.2%, which
is acceptable for all but the most criti-
cal needs. In fact, if yours is not the
most musical ear, you may not be dis-
turbed even by an error as great as
0.5% (about 35 lines per minute).

The test is not valid for many
turntables unless you are actually
playing a record with the stylus force
set to its normal value. The friction
between the stylus and the walls of the
record groove can exert a surprising
drag on the turntable’s rotation. This
drag is greatest at the outer grooves.
(The slowing effect of the stylus fric-
tion bears little correlation to the
brute power of the motor. One of the
best turntables in this respect is one
driven by a little synchronous motor
hardly more powerful than a clock
motor, while some heavy “transcrip-
tion” turntables with massive in-
duction motors slow down noticeably
when the stylus is set on the record.)

If your turntable has a contin-
ously variable speed adjustment, you
can use this strobe check to normal
the speed control, so that precise
33V3-rpm speed is set cxactly at the
index mark of the speed control
Check the manufacturer’s instructions
about how to do that.
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If your turntable has only fixed
speeds, a speed error of a few tenths
of a percent is probably due to wear
or slippage, and can perhaps be cured
by replacing drive parts. In turntables
with 2-pole or 4-pole induction mo-
tors (rather than synchronous mo-
tors), speed error can be caused by
excessively low or high line voltage.

A thrusting or jerking motion of
the strobe lines will probably be heard
as wow and indicates uncvenly worn
drive surfaces or slippage of some
sort. Careful cleaning, judicious oil-
ing, or replacement, should clear up
such troubles. You should bear in
mind, though, that some turntables
may have design defects, and certain
speced errors or fluctuations may be in-
herent. If you can’t hear wow or flut-
ter when listening to piano music,
don’t worry about what your strobe
check turns up.

The next thing to check is the
pickup arm or, more properly, the
pickup arm/cartridge system. It must
move very freely in horizontal and
vertical planes, and it must be prop-
erly balanced and adjusted for the cor-
rect stylus force.

In any good modern pickup arm.
the pivot friction should be so low
that it can’t be measured with any de-
vices you're likcly to have around the
shop. But if the tonearm sticks or
skips frequently on different records,
you can be sure something is wrong.

Set the stylus force to zero, if
you can. The arm should float freely
and remain where you move it. If it
drifts constantly toward or away from
the center of the turntable, or up or
down, it is not properly balanced, or
the turntable is not level, or the car-
tridge wires are tugging at the arm. If
it sticks. there is pivot friction or the
wires arc hung up on something or
are too stifl. Assuming that the pickup
arm was properly designed, high pi-
vot-friction is probably a sign that it
has been dropped or otherwise abused.
A good arm is built with the precision
of a watch. Unless vou know what
you are doing and have a delicate
sense of touch, you may not be able
to do much. Lubrication seldom helps
in a good arm, though it may in
cheaper ones.

When you are satisfied that the
arm moves freely, run through the
balancing procedure, if there is provi-
sion for such an operation in your
unit. Adjust the counterweight till the
arm balances horizontally. If you
can’t balance the arm within the range
of adjustment, your cartridge is prob-
ably unusually heavy. Simply fasten a
nickel or a quarter to the counter-
weight and try again. Now adjust the
stvlus force to the value recommended
for the cartridge you are using. If you

PIONEER PL-41D
broadcast-type turn-
table is belt driven.

THORENS TD-125 tran-
scription turntable has
transistor-governed
synchronous motor.

don’t have specific information, 2 to 3
grams is a good place to begin. Manu-
facturer's  calibrations are  usually
within 10% or 4 gram. close
enough.

If your arm has no calibrated
stylus-force scale, usc any accessory
stylus-force gage, or improvise one
(Fig. 1). A U.S. penny makes a good
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THIS SONY TURN-
TABLE is servo-con-
trolled.

3-gram weight, and U.S. nickel a 5-
gram weight.

While there are cartridges that
will track most records at 1 gram of
stylus force or less, it's well to remem-
ber that too low a stylus force wears
records at least as much as one that’s

higher than necessary, because of
skipping and scuffing at high stylus
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velocities. Too little force can also in-
troduce audible distortion.

An excellent way to establish the
lowest practical stylus force for your
arm and cartridge is to use a test
record such as the one made by Stereo
Review, or the Shure “Audio Obstacle
Course.” These records provide music
or tone-modulated grooves at step-
wise increasing levels; if distortion is
audible on any but the highest-level
(highest stylus-velocity) bands, you
should increase the stylus force as
much as necessary to eliminate the
distortion. This approach is much bet-
ter than blindly setting the stylus force
at the Jowest value given in the manu-

NORELCO MODEL 202
electronic turntable has
3 speeds controlled by |

-~y fe
electronic circuitry. Woreteo

\

be smooth.) Since a badly worn stylus
can ruin a record in one playing, re-
place the stylus if you have any
doubts.

It is also helpful to clean the
stylus. If you play records in dusty
air, some fluff will accumulate on the
stylus during every playing. Touching
the fluff with a fingertip should dis-
lodge it immediately. In heavily pol-
luted air, such as in industrial areas or
where a lot of smoking takes place,
the area around the stylus tip will in a
few weeks or months become encased
in crud. Dissolved that off with a
small, soft-bristled brush and some al-
cohol.

facturer’s literature, which is often op-
timistic.

We’ve been assuming so far that
you know your stylus is in good con-
dition. If it has logged more than a
few hundred hours’ playing time, or if
you suspect it for any reason, you
should check it with a high-powered
magnifier or a pocket microscope.
Look for chipped-out places or flat
spots. A good, new diamond stylus
should be smoothly rounded and pol-
ished. (An clliptical-cross-section
stylus will not, of course, be evenly
rounded, but all surfaces should still

SONY SOLID-STATE
TURNTABLE has dc
motor with variable-
voltage control trom an
ac generator.

Finally, when you insert the new
stylus, or reinsert the old one, see that
it looks centered in its channel. Then
place a small pocket mirror on the
turntable and set the pickup arm
down on it. The stylus point and its
reflection should form a straight line.
If they don’t, the arm or cartridge
may be incorrectly mounted, or the
stylus cantilever may have become
bent or twisted. This can cause dis-
tortion and accelerate record wear.

Most manufactured record
changers and other turntable/arm
combinations incorporate at least a
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moderately effective shock mounting,
When arm and turntable are pur-
chased separately, however—especially
when the turntable has no special pro-
vision for mounting an arm—the in-
stallation is often very susceptible to
vibration and mechanical shock. For
shock mounting to be at all effective,
and to keep rumble t0 a minimum, the
mounting board for the turntable and
arm must be rigid, in one piece and as
massive as possible. (Many profes-
sional turntables use Y4-inch steel
plate or heavy castings.) The springs,
shock mounts, foam rubber or what-
ever elsc you use as the compliance
part of your shock-mounting system
should be chosen so the mounting
board (with the turntable and every-
thing else on it) can bounce once or
twice when bumped down with a fin-
ger. If the mounting board is rigid
and heavy enough, you may not need
springs or rubber. Try to install the
turntable in something solid, some-
place where the floor doesn’t give
when walked upon. And, for most
turntables and arms, the installation
must be level. A bubble level from any
hardware store will help you get the
mounting board perfectly horizontal.

Keep dust and peanut butter and
jelly sandwiches off your records and
turntable. Really dirty records and
turntables mats can be safely washed
with cool water and a little mild soap.
Don’t scrub records—do the washing
with just your hands. Take rings off
your fingers first, though.

If you’re troubled by pops, clicks,
buzz or hum in your system when you
play records, try grounding the pickup
arm or the entire turntable assembly
to the amplifier chassis or to a water-
pipe ground. Sometimes hum can be
reduced by “lifting” the shield con-
nection on the pickup cable for one
channel or both. and using a separate
wire from turntable chassis to ampli-
fier chassis instead. And sometimes
not. Hum is a funny thing, and you
may have to experiment here.

Radio-frequency interference,
from a nearby ham, CB or broadcast
transmitter, can often be reduced
through simialr experimentation. Try
cleaning and polishing all friction con-
nections (phono plugs, slip-on car-
tridge clips and such), or, as a last
resort, altering the lengths of the con-
necting cables. (A piece of wire a few
feet long, grounded at one end, can
make a dandy accidental CB receiving
antenna).

A loud “pop” when the turntable
motor shuts itself off can usually be
reduced by connecting a capacitor
(0.1 uF, 600 volts) across the auto-
matic shutoff contacts (also across
any  offending  manually-operated
switches.) R-E
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STOP BURGLARS WITH ELECTRONICS
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THIS THEFT ALARM IS DESIGNED for usc on
motorcycles. or boats with 6- or 12-volt
ignition systems having either positive or
negative grounds. It is inexpensive: all
new parts may be purchased for less than
$5. It is easy to build since there are only
three new parts,only one circuit change to
the existing horn circuit is required, com-
ponents do not have to be mounted on a
chassis box, and no electrical test gear is
necded. Finally, it is reliable in that only
mechanically rugged parts are used,
only low-voltage power is needed,
semiconductor devices are not required,
and there are no electrical adjustments
to make.

During the past few years, there
have appcared in print numerous anti-
theft/anti-intruder/theft alarm con-
struction projects for automobiles,
trucks, motorcyclies. and boats. It is in-
structive to review the operating prin-
ciples of the alarm systems which have
been proposed so that the simple. in-
expensive alarm system described in
this article can be appreciated. Essen-
tially all burglar detection systems em-
ploy onc of the following methods of
intruder detection:

.s:11;rnsln:|||mhmhmhm\_m|lun\nuhm\nnhu

Build A $5 Vehicle Alarm System

Protect motorcycles, boats and maybe even

bicycles against theft with this simple,

but effective alarm

by HOWARD PHILLIPS

light beam systems using photocell
light detectors.

sound detectors

body capacitance proximity detectors

magnetic-type proximity detectors

motion detectors.

Light detectors, sound detectors,
and body capacitance detectors all re-
quire several semiconductor devices in
complex electronic circujts which con-
sume power and require threshold ad-
Jjustments. Also, these systems can be
triggered falsely and sometimes circum-
vented.

Magnetic-type proximity detectors
tend to be less versatile than one may
desire. since ingenious geometry-depen-
dent triggering schemes must be devised
to account for the fact that a burglar
may not be carrying magnetic matenal.

The one thing that is absolutely re-
quired for any theft to occur is that
something must be moved. For this rea-
son, a4 motion detector may be consid-
ered as a fundamental, almost fool-
proof. sensing device. One of the most
reliable motion detectors is the simple
mercury switch, whose principle of op-
eration is illustrated in Fig. 1. A slight
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tip of the switch sends the drop of mer-
cury from one end of the glass envelope
to the other end. The switch is ON
when the switch is tipped so the drop of
liquid mercury metal short circuits the
two electrodes.

About the circuit

Like most other vehicle alarm sys-
tems, this circuit uses the motorcycle, or
boat horn to sound the alarm. A typical
horn circuit is illustrated in Fig. 2. Most
horn circuits use a normally-open mo-
mentary contact switch in the horn
ground lead. The only significant
change required, is that one of the horn
terminals must be connected directly to
the battery, even when the ignition
switch is off. One reason for this change
is to allow the horn to be sounded using
the normal horn switch. so that curious
“button pushers” will make their pres-
ence known when tampering with mo-
torcycles or boats. The complete
changes to the electrical system are il-
lustrated in Fig. 3.

Fig. 4 shows the modified circuit
after installation of the theft alarm.
When the ignition switck is off, the
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alarm circuit is automatically armed.
The alarm requires no battery power
until the mercury switch is triggered.
With S3 off, the horn will sound any
time there is motion sufficient to tip the
mercury switch. The key switch, S2, per-
mits the alarm circuit to be disarmed
when desired, so that the vehicle may
be left with a mechanic or parking at-
tendant. The key may be removed {rom
S2 in either the on or off position.

The relay automatically disarms
the alarm when the ignition switch is
on. With S3 on, the only battery power
used is that required for the relay coil
(less than 1/100th the power required
for typical size land vehicle and boat
headlamps).

Component mounting

All components are small, and the
locations of RY | and S2 are not critical.
These components may be mounted un-
der the dashboard of boats, or in the
headlamp of a motorcycle.

The mercury switches are supplied
with mounting clips. Securing the
mounting clip requires only a single
screw. The mercury switches may be
positioned as desired for the maximum
protection. More than one mercury
switch may be used if desired. All mer-
cury switches should be wired in paral-
lel with SI. For boat installations, SI
should be mounted on the under side of
the boat engine cover, and the normal
rocking motion of a boat must be taken
into account.

The mercury switch should be
mounted in the headlamp of a mo-
torcycle. If S1 is mounted properly, the
alarm will remain silent when the bike
is leaning on its kickstand with the front
wheel turned to the stop point, but the
alarm will sound if the bike is righted or
the front wheel is turned.

Options

Several modifications may be made
to the circuit of Fig. 4, depending upon
the protective features which are re-
quired. The possibility of using more
than one mercury switch has already
been discussed (there is no limit to the
number of mercury switches which may
be wired in parallel with S1).

Some users may insist on direct
manual contro! of the arming function.
Removing the relay and connecting one
terminal of SI directly to ground will
not permit the alarm to be disarmed
automatically when the ignition switch
is turned on.

If desired, key switch 82, may be
replaced with a less expensive toggle
switch, which can be mounted in an in-
conspicuous location.

This motion-detector theft alarm
circuit can be installed on any small or
lightweight vehicle having a battery ig-
nition system. This alarm system is not
suitable for automobiles and trucks.

Some automobile and truck horns draw
as much as 25—30 amperes and the mer-
cury switch would be damaged the first
time the alarm is sounded. It can be
used with 6- or 12-volt ignition systems
having either a positive or a negative
ground. When the system is operating
(engine off), no battery power is con-

DROP OF LIQUID
MERCURY
METAL

AN

SWITCH OFF. SWITCH ON.
ELECTRODES FORM ELECTRODES ARE
AN OPEN CIRCUIT. SHORT CIRCUITED.

FIG. 1—MERCURY SWITCH ACTION. The
switch is turned on by a slight tip of the switch
that sends the drop of mercury to the end con-
taining the electrodes.

IGNITION
SWITCH

HORN
TO LIGHTS
ELECTRICAL
oS5 — SYSTEMS
4 Hrorn
T BUTTON
BATT
6Vor 12V

Fig. 2—HORN CIRCUIT before modifications to
install the alarm are made.

BREAK
@, GNTion CONNECTION
| Ay swiTCH HERE
O-9 : *
S3 [
TO OTHER
ELECTRICAL
TE
St 1|
T
BATT [
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FIG. 3—HOR;l CIRCUIT WITH ALARM adt_ied.

IGNITION
SWITCH

331

TO OTHER
ELECTRICAL

SYSTEMS
i
BATT H
ALARM
6V or 12V I { SWITCH Hom\i
L el BUTTON

HORN :ﬂ

FIG. 4—THEFT-ALARM CIRCUIT, after modi-
fications to existing horn circuit.

PARTS LIST

RY1—For 12-volt ignition systems: RBM MS40-904 min-
iature spdt dc relay. Contact rating 2 amps, coil vott-
age 12 volts, Stock No. 19A1703* For 6-volt ignition
systems: RBM MS40-901 miniature spdt dc relay
Contact rating 2 amps, coil voltage 6 volts. Stock
No. 19A1701*

S1—2-amp mercury switch. Stock No. 18A1425*

S2-A-H lock switch with key. Spst. 3-amp contacts.
Stock No. 19A7083*

*Burnstein-Applebee. 3199 Mercier St.. Kansas City, Mo.
64111
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sumed until the alarm is triggered. Even
when the engine is running, the power
consumed is negligible. Only three new
components are required. All new parts
may be purchased for approximately
$5. The alarm circuit may be automat-
ically disarmed when the ignition switch
is on, so that normal vehicle motion will
not trigger the alarm. The circuit can be
manually controlled by a key switch so
that the alarm may be disarmed when
the vehicle is left with a mechanic or
parking attendant. R-E
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new squelch for CB receiver

Solid-state circuit replaces electromechanical relay

by G. NEAL

Manufacturers of CB equipment
have made extensive use of semi-
conductors in their circuits. One area
in which they have not done so, how-
ever, is the squelch relay in their selec-
tive calling systems.

Usually, a pair of tones (F1 and
F2) is transmitted simultaneously
from the calling unit and when re-
ceived is fed through sharp audio
filters and rectifiers producing two dc
voltages. These are used to bias two
series-connected transistors into con-
duction which in turn operate a dc
amplifier with a relay in its collector
circuit as shown in Fig. 1.

Relay RY1 is turned on in this
case by Q7 (assume S1 in STANDBY
position). The relay becomes self-
holding as soon as it operates since
current is now supplied to the base of
Q7 to keep it conducting.

In addition the RY1-1 contacts
complete the speaker return and thus
remove the squelch.

The sole function of the RY1-2
contacts is to turn on caLL light.

The circuit has the quite consid-
erable merit of simplicity but why not
go all the way with semiconductors
and eliminate RY1 and its eventual
contact problems?

The circuit in Fig. 2 was devel-
oped for this purpose. The following
changes must be made to the circuit in
Fig. 1, in order to convert the solid-
state squelch. Q7 may or may not be
removed as desired but R12 must be
removed and the connection broken to
one side of the coil of RYI. An ex-
planation of the circuit in Fig. 2 fol-
lows.

The gate of SCR1 is fed from the
base of Q7. When the correct com-
bination of tones is received the SCR
is turned on. The cALL is then turned
on through QI and the speaker is con-
nected to the secondary of the output
transformer by means of Q2 and Q3.

Push-button switch S2 is used to
reapply the squelch and turn off LM1.
The operation of Q3 is quite novel
since it does not appear to have any
collector voltage applied to it: there-
fore it must be operated as two back-
to-back diodes, one of which is biased
into conduction by current supplied
by Q2. However, no combination of
available diodes used in place of Q3
gave satisfactory results. Clipping and
other distortion of the waveform
across the voice coil were noted when
these substitutions were attempted. In
fact, no other type of transistor than

+12v
FROM F1
FILTER AND - oy RYI-l w—
RECTIFIER 1 [°T&
= |
RYI-2 | w—
Q7 ]’-‘1
FROM F2
FILTER AND RI2
RECTIFIER \ A
>
RI3 RIS RI4
3
LMI
CALL e
T o)
sl LTANDBY
NORMAL
CB SPKR TO CB AUDIO

QUTPUT TRANS SEC

FIG. 1—-CONVENTIONAL RELAY-CONTROL squelch circuit used in many CB receivers.

"\ SELECTIVE CALL

/ ouTPUT N
NORMAL STANDBY
TRANS

. R +12V oF cB "_O>'ONORMAL
TANDBYT Si-b RCVR SEC| S1-a®T ]  SPKR

NO.330 ) 3 @ =

{14V, BOMA - -

LMI CALL 160uF, 25V

FROM BASE

OF Q7 ¢

(FIG.1) 104F
Y

FIG. 2—SOLID-STATE replacement for
the circuit of Fig. 1.

2NI1306

the 2N 1306 gave useful results. Many
other types, both silicon and germa-
nium, were tried but without success.

Up to S volts p-p may be applied
to the speaker without noticeable dis-
tortion with a loss of only 0.7 dB
across Q3 and C2. Diode DI is used
to raise the threshold required to turn
on SCRI1 and so reduce the chance of
false triggering by short bursts of
noise.

If you want to operate the trans-
ceiver without employing the selective-
calling feature, S1 may be switched to
NORMAL.

In place of installing a separate
dpdt switch for S1, two poles of the
STANDBY-NORMAL  switch  already

present on many selective-call units
may be used if desired. An alternative
scheme to by-pass the selective-calling
system would be to install S3 and re-
sistor R6 as shown (dotted lines on
sketch). Pushing S3 briefly would re-
move the squelch and turn on LMI,
Operating S2 would return the system
to the standby condition.

All the parts to make the above
improvements are available at modest
cost from most radio supply houses.
They may be mounted on a small cir-
cuit board mounted inside the cabinet
of some of the larger base-station sets
or in a small metal box and tucked
away under the instrument panel in a
mobile installation. R-E
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00
l.F.Alignment
Techniques

DO YOU EVER REALLY HAVE TO RE-ALIGN A COLOR TV RE-
ceiver? Yes, you can bet you will have to. When the new
tubes (or transistors) are installed, or other components and
coils are replaced in the tuner, i.f. stages, or color section,
realignment may be called for. As an example see Fig. |-a,
the correct overall video i.f. scope waveform response curve.
Now, all of the i.f. tubes were replaced with new (known
to be good) ones. Now look what happened to the re-
sponse curve (Fig. 1-b). Quite a change.

FIG. 1-a—THE LF. re-
sponse curve when
the set first came into
the shop.

FIG. 1-b—THE |.F. re-
sponse curve after all
tubes in the if. strip
had been replaced
with known good
tubes.

I have seen some new sets, just unpacked, that needed
alignment. Also, component aging in older receivers is just
cause for re-alignment. However, in my many years of TV
electronics service the biggest alignment problem, or cause
for re-alignment, comes from what I call “diddle stick
drift.”
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With a post-marker sweep generator
color i.f. alignment is a cinch.
Here’s how you can do it.

by ROBERT L. GOODMAN

Why the need for sweep alignment? If a color receiver
is out of alignment you could have no color, poor picture
quality (smeared black-and-white or color video) beat in-
terference in the picture, poor or distorted sound and low
audio or buzz in the sound reproduction. These are just a
few of the many problems that can be caused by mis-
aligned circuits. As tubes and other components age in the
set they will cause the alignment to drift off.

Incorrect rf or i.f. alignment can cause troubles in
addition to poor picture quality. Misalignment can produce
instable sync, inadequate blanking, excessive noise in the
picture, regeneration, and interference. The major picture
components and the blanking—sync pulses, represent rela-
tively low frequencies, but the sharp edges on these pulses
require excellent high-frequency response too.

Please remember that incorrect alignment is not al-
ways the main reason for poor rf-i.f. signal response.
Other causes include off-value damping resistors—across
tuned circuits—open plate, screen, and grid-return by-pass
capacitors. Also open coupling capacitors, off-value cou-
pling components, and regeneration, affect the rf—i.f. re-
sponse. Improper or cxcessive bias on one or more of the
rf-i.f. stages may cause a poor response. This condition
could be caused by a leaky coupling capacitor, or a defeat
in the age circuits. Excessive input signal strength may bias
the stages too much and also affect the frequency response.

Let’s keep in mind that many troubles that can origi-
nate in rf, oscillator, converter, i.f. amplifier, second detec-
tor and color band/pass stages can be located quickly and
easily with the use of good alignment equipment. It is a
wise technician indeed., who checks the overall alignment
response curve for every color TV chassis that crosses his
service bench.

Without good alignment equipment a technician
might fumble and grumble around for many hours before
locating the reasons for the poor quality picture reception.

Post-injected marker vs sweep-marker

In conventional alignment equipment an AM gener-
ator signal is mixed with a sweep frequency and fed
through the TV’s if amplifier. This causes a beat-fre-
quency to be formed by the difference between the two
frequencies. The nearer they are in frequency, the lower
the frequency of the beat signal. A low-pass filter must be
used between the receiver and the scope to eliminate all but
the very low frequencies to get a narrow marker pip. Be-
cause both sweep and marker signals are fed through the
receiver to be observed by the scope, a strong marker may
distort the sweep curve. And the amplitude of the marker
depends on the amplitudes of both the sweep and marker
signals—thus the marker varies according to its position on
the curve. Hence much manipulation is needed to avoid
erroneous results.

The post-injected markers are created by a beat-fre-
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quency process (some arc also crystal controlled) and
these signal samples are used. This post-marker is mixed
with the sweep curve signal and both fed into the vertical
amplifier of the oscilloscope. This is the “birdie™ type of
marker (sce Fig. 2). If you wish an intensity-modulated
marker, feed the post-marker signal in the cathode of the
scope’s CRT. | find this a very desirable method.

The sweep signal only passes through the receiver.
The marker is added later. This is why it’s called post-
injected markers. With the post-injection method it is pos-
sible to produce markers without the aid of a TV receiver
as shown in Fig. 3. If you don’t want certain markers, just

FIG. 2—BIRDIE TYPE
ol marker on the re-
sponse curve.

FIG. 3—WITH POST
injection you can
generate markers
without the TV set
producing a response
curve.

switch them off or turn down the marker gain control. To
generate the marker signals a sample of the swept-oscillator
voltage 1s supplied to a set of crystals. The sample voltage
has enough amplitude to allow the crystal to “ring” or
oscillate, at its natural frequency. The resulting oscillator
voltage is then detected, amplified, and shaped to provide
the proper output marker “pip” display on the scope.

Trap alignment and adjustments

Before doing an overall alignment it is best to adjust
the input and output traps first. These are indicated as L!
and TS5 on the schematic for a Zenith 25MC36 chassis as
shown in (Fig. 4). Feed the sweep signal into the third i.{f.
stage and with the scope connected to test point C1 adjust
the 41.25-MHz trap. The scope trace in (Fig. 5-a) illus-

LF
INPUT
12K
TRANS _101ST | |FROM  ouTbuT
JE 4G IF AMPL| |3RDI.F TRANS

AMPL ————

I.F.
INPUT  470pF

» .azigﬁ lvioeo
PF T |§|DET

trates incorrect trap setting. The bright 41.25 marker
pip should be located in the notch. Caution—terminate
the ground of the sweep generator cable very close to
where you inject the i.f. signal or you may not obtain a
proper curve. Fig. 5-b shows a properly adjusted 41.25-
MHz trap scope trace.

Next feed the sweep signal into the tuner converter
plate coil and tune the 41.25-MHz input trap for minimum
amplitude. Also go back and touch-up the output 41.25-
MHz trap.

The reason for this is because of the two 41.25-MHz
input and output trap coils. Should you try and adjust both

FIG. 5-a—INCOR-
RECT trap setting
is obvious in this re-
sponse curve.

FIG. 5-b—PROPERLY
adjusted 41.25 trap as
seen on scope.

coils by feeding a sweep signal into the i.f. input, one trap
will actually mask the action of the other trap and you will
get nowhere fast. Fig. 6 is the correct waveform for both
input and output 41.25-MHz traps. This is an expanded
trace, and intensity marker pips arc being used. Note the
bright spots for markers.

Television trap alignment normally includes adjusting
sound traps and adjacent-channel traps. Adjust the sound
and adjacent-channel trap to the frequencies specified by
the manufacturer. When adjusting the traps, the i.f. circuits
should operate near maximum gain. Therefore, keep the
sweep-generator output as low as possible and still produce
an adequate scope response curve. Here’s how it should be
done.

1. Set the 41.25-MHz marker switch to the oN posi-

12K

e FIG. 6~CORRECT WAVEFORM for both input
= and output 31.25-MHz traps.

5
TO CATHODE
FOLLOWER
AND
1ST COLOR y
FIG. 4—
L 1G. 4—PARTIAL CIRCUIT of Zenith 25MC36

chassis shcws i.f. strip input and output traps.
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tion. Adjust the sound trap for minimum amplitude of the
scope pattern. If necessary, reduce the i.f. bias to increase
the i.f. gain. Note: As the if. gain is increased the trap
adjustment becomes more critical. Again adjust the sound
trap for minimum amplitude of the scope pattern.

2. Repeat the preceding steps until the sound trap is
properly aligned. Fig. 7-a shows the correct scope display
for a properly aligned sound trap. Now flip the 41.25-MHz
marker switch OFF.

3. Turn on the 47.25-MHz marker switch, then fol-
low the same procedure to align the adjacent-channel
sound trap. If the set has one, adjust the 39.75-MHz adja-
cent picture trap. Align it to the manufacturer’s specs. Fig.
7-b is a typical response curve. The response curve in Fig.
8 indicates that the 41.25-MHz sound trap is out of adjust-

41.25 MHz 47.25MHz
l(24 dB OR GREATER (55-69&8)
39.75MHz

4175 MHz

4575 MHz
50%(6 dB)

FIG. 7-a—CORRECT

PERSIHNIE scope display for

450 MHz

properly aligned
a sound trap.
47.25MHz
3975 MHz
4t.25MHz
(EXPANDED
APPROX 30 dB)

FIG. 7-b—TYPICAL
H ! response curve for
! ! 39.75-MHz adjacent-

b channel trap.

FIG. 8—41.25-MHz
sound trap is out of
adjustment if it pro-
duces this waveform.

ment. Notice that the 41.25-MHz marker pip does not fall
into the notch.

4. Recheck the overall if. alignment for proper
marker placement and bandwidth. Note: If you align the
i.f. circuits of a black-and-white TV set to the same band-
width as the i.f. stages of a color receiver, the picture may
be distorted due to the greater bandwidth and the lack of
sufficient trapping of the 4.5-MHz sound signals.

Video i.f. and afc response curves

The lower limit of the color i.f. bandpass is 41.75-
MHz. Most generators have a crystal marker for this fre-
quency. A look at the response curve in Fig. 9 shows that
the location for 42.17-MHz (color carrier, 3.58-MHz re-
moved from the 45.75-MHz picture carrier) is not so im-
portant as the skirt or slope of the response curve on the
color carrier side.

On the Zenith color TV production line the 41.75-

40 RADIO-ELECTRONICS e NOVEMBER 1971

MHz marker is used instead of the color carrier marker,
because variations may exist at the skirt or slope, due to
sound trap attenuation. It is important that the low limit of
color bandpass 41.75-MHz be on the order of 20% to
assure proper color operation from the chroma circuitry.

Accurate alignment of the 45.75-MHz a.f.c. circuit
can be done easily (note curve in Fig. 10). The bandpass

FIG. 9—THIS CURVE
shows the location B

for 42.17-MHz color 20,
carrier, 3.58-MHz re-
moved from 45.75-
MHz picture carrier.

3975 4125
MHz MHz

LOW FREQ
g
LIMIT — ] 450MHzl
[ h
| 4575

45.0 MHz

MHz v mIn
1 |

——4

¥

|

|

K15 +10% 3V MIN
FIG. 10—45.75-MHz P b
afc circuit shouid pro- ~ 42.75 MHZz LIMIT —| |

duce this curve when -

properly adjusted. HIGH FREQ

can be precisely adjusted. The “intensity” marker at
45.75-MHz will be very sharp, as opposed to an AM birdie
marker display. Bandpass alignment of the i.f. requires sev-
eral frequency markers. For this reason seven multiple-
marker displays are provided on modern generators. The
three trap frequencies—plus markers to shape the i.f. band-
pass, are all available with separate switches and may be
displayed in any combination.

Precautions during alighment

1. Remove the horizontal oscillator and sweep output
tube to prevent horizontal pulses or spikes from appearing
to the scope pattern.

2. Remove the vertical oscillator tube to prevent ver-
tical pulses from appearing. Now connect a resistor load
from B+ to ground as specified by the service informa-
tion. This will provide the proper load for it to maintain
the correct value of the B+ voltage.

3. Use only the rf cables supplied with the generator.
Be sure the rf cable is terminated in its proper impedance.
Keep the leads from the terminated cable as short as pos-
sible at point of connection to the receiver under test.

4. Check for ground loops between instruments. This
is easily determined by touching each piece of equipment
while observing the scope trace. If the trace moves or
changes shape, check all ground connections. It may be
necessary to ground all cables at one common point.

5. Do not dress the sweep generator output leads, nor
the demodulation input cable leads, over the i.f. circuits,
i.f. transformers, or tubes. This practice can cause detuning
or oscillation in the section under test.

6. Use a bias box and apply voltages as specified by
the set maker data. More accurate trap adjustments can be
achieved by reducing i.f. bias. But be careful not to over-
load the i.f. circuits with too much rf signal from the gen-
erator.

7. Adjust the scope’s vertical gain control near to its
most sensitive position and keep the sweep generator out-
put as low as possible. This will prevent overloading the i.f.
amplifiers, which may produce an improper response curve
and result in misalignment.
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Before alignment begins, allow all alignment and re-
ceiver equipment to reach normal operating temperature.

Now that all of the traps are correctly set we can
proceed to make the overall i.f. alignment adjustments.

1. Refer to Fig. 11 and connect the oscilloscope and
post-marker generator to the TV chassis. Make sure all
leads are as short as possible. If bias voltage is called for,
connect the bias leads to the proper point on the TV
chassis. Connect a voltmeter across the bias box terminals
and set the bias voltage as specified by the manufacturer.
Either a positive or negative bias may be applied by rever-
sing the leads from the bias box.

2. Adjust the scope’s vertical attenuator or gain con-
trol to near maximum sensitivity. Set the sweep generator
frequency and sweep (usually about 1-MHz wider than the
overall receiver i.f. bandwidth). Center the trace on the
scope’'s CRT.

3. Turn on the required marker switches and adjust
the marker gain control for the proper amplitude. The
markers should be just large enough to be seen clearly. The
width of the marker increases slightly as its amplitude is
increased. Note: If the if. circuits are way out of adjust-
ment, you may have to inject the signal into the last i.f.
stage, then work toward the input stage. The sweep gener-
ator rf output will have to be increased when the signal is

fed into the last i.f. stage because there will be very little
gain in the last stage. The rf output must be decreased as
the signal input is moved back toward the input of the i.f.
strip. After the stage-by-stage adjustments have been made,
an overall i.f. check is in order. Always follow the align-
ment procedures as detailed in the service information.

Shown in Fig. 12 is a normal i.f. response curve for a
color set with proper size intensity markers. Note in Fig.
13 an i.f. curve shown with excessive “birdie type” marker
pip amplitude.

Should you wish, horizontal markers can be produced
(Fig. 14) when the marker information is added to the hori-
zontal sweep of the scope in place of the conventional
method of adding the markers to the vertical input of the
oscilloscope. The markers only are shown in Fig. 3 with
the generator gain set at zero. Some TV set manufacturers
specify marker positions as so many “dB down,” or as a
percentage of full trace size. To accurately align an i.f.
system or tuner when the service information specifies that
the markers should be down “so many dB,” you must be
able to determine where these points are located on the
pattern. Not all scopes will produce a linear vertical deflec-
tion. However, with the calibrated triggered oscilloscope
this procedure is quite easy.

Always use the recommended agc bias voltage (as

SWITCHES MUST BE UP

FOR MARKER

Vi

DISPLAY.

O Y,

1 atd
BBEEEBE @ ®

FIG. 12—NORMAL |.F. response curve for color
set with oroper size intensity markers.
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TO 4TH LF. DETECTOR
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FIG. 13—I.F. CURVE HAS EXCESSIVE birdie-
type marxer pips.

FIG. 14— MARKERS CAN BE ADDED to hori-
zontal sweep insiead of conventicnal vertical
connection.

FIG. 11—HOW TO CONNECT scope and post-
marker generator fo the TV chassis for align-
ment adjustments.
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specified in the service information) when making any i.f.
alignment adjustments. This fixed bias is a selected mid-
point voltage or the TV receivers average signal opeating
range. Service tip: Obscrve the alignment curve on your
scope while varying the agc bias voltage. This may well give
you a clue to possible i.t. circuit troubles. Note that differ-
ent bias settings will change the shape of the response
curve. In Fig. 15 a distorted i.f. response curve was caused
by a positive 5 volts being applied to the agc line. Note loss
of gain and incorrect curve. While in Fig. 16 an incorrect

FIG. 15—DISTORTED
I.F. curve is caused
by positive 5 volts ap-
plied to agc line.

FIG. 16—INCORRECT
CURVE with too
much i.f. gain caused
this misshaped
waveform.

curve with too much 1.f. gain caused this very mishaped
waveform when a negative 3 volts was applied to the agc
line. This is why it is very important to set the agc bias
voltage according to the manufacturers specifications be-
fore an overall i.f. sweep alignment is performed.

On some of the newer model solid-state TV sets you
have a built-in bias supply. One example is the Zenith color
chassis with a transistor i.f. amplifier. Fig. 17 shows this
set’s agc delay circuit. Service tip: Just pull out the agc
amplifier transistor Q202 and adjust the agc delay control for
the proper bias voltage. Note that you have a variable volt-
age divider from chassis ground to the 24-volt supply. This
will give you a good swing in bias voltage deflection range.
Check the service manual and be sure to use the correct
agc bias setting.

Solid-state i.f. amplifiers

The transistor i.f. is a very broad-tuned (wide band-
width) system while the tube i.f. circuits are staggered
tuned design. This calls for a difference in alignment proce-

121-499 I.F.AGC
AGC AMPL ,

— V270V AGC

DELAY
$ 3k BEEAY
2.2 9
TUNER_ MEC
AGC
'OO'fD FROM _ .
— AGC FIG. 17—THIS AGC delay circuit has a built-in

KEYER bias supply.
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dures also. The solid-state i.f. amplifier must have a sophis-
ticated and more efficient trapping circuit system.

The transistor is a low-impedance device (which
shunts i.f. transformer and trap coils) and this gives the
solid-state i.f. stages an automatic wide band-pass capabi-
lity. So that the object of a transistor i.f. amplifier is not
to build up amplification in certain portions of the band
pass, but to eliminate some of the broad bandpass. This
then points out the great importance of the trapping de-
signed into these stages and the proper need for alignment
or adjustment settings. Each stage of a transistor i.f. is
tuned for the complete band-pass. So you cannot stagger
tune this i.f. system and obtain proper picture details. Cau-
tion: It is possible to stagger tune the transistor i.f. stages
but the picture and color information will be poor. R-E

BUYER’S GUIDE
FOR TAPE CASSETTES

A wide range of cassettes are available, ranging in
quality from poor to excellent. And, because cassettes are
scaled, few people see the critical inner mechanisms that
determine the performance quality of the cassette. This
makes shopping for cassettes a bewildering experience for
many cassette recorder owners.

Here are some definite guideposts which can help you
select serviceable cassettes, and some advice on questions
to ask your tape salesman before you make your purchase.

T WP IT  |

’ | .

A) Is the tape guided around stationary posts as on the
cassette at the left, or is it guided by rotating posts an-
chored by lubricated metal pins, as on the cassette at the
right?

B) Is tape pressure against the heads accomplished by
a sponge which becomes rigid and inflexible after a few
uscs (photo at left); or by a metal spring which assures
constant tape-to-head contact for long periods of use
(photo at right)?

C) & D) Is the tape pressure pad in sections, causing
uneven winding of tape on the hubs (left)? Or does the
cassette have a one-piece pressure pad for a smooth tape
pack (right)?

E) Can you view the tape through unguarded slots in
the cassette shell (left)? Or through a large plastic-pro-
tccted window which keeps out dust and other foreign
particles (right)?

F) Does the tape itself provide good recording and
playback characteristics?

By asking these questions, the wise consumer can se-
lect the cassette that will give him his money's worth in
quality performance and long life. R-E
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FIG. 2—-CAMERA 1S MOUNTED on sheet-metal

bracket on scope case.

A COMMERCIAL OSCILLOSCOPE CAMERA
is nice. It’s also expensive, from
$400.00 on up to $1200.00 or more.
They use the instant-developing Pola-
roid film. You can make your own
Polaroid scope camera for a lot less.
All you need is one of the new “Col-
orpack II" Polaroid cameras, an aux-
iliary lens, and two pieces of sheet
metal. With this you can take excellent
waveform pictures. Fig. 1 shows some
samples.

FIG. 1—SAMPLE SCOPE SHOTS made with
Colorpak |l camera. Slight horizontal jitter is
due to the scope, not to the camera.

No modifications are made on
the camera itself. It has an electric eye
controlled shutter—but for this use,
the electric-eye does NOT work! Not
enough light. So the cell holds the
camera shutter open when the button
is pushed, like the “bulb” position on
a standard shutter. You time the shot
by counting seconds. Sounds very in-
accurate, but it works! With the ultra-
fast 3000 speed Polaroid film, a 1-sec-
ond exposure is plenty. You’ll be
surprised how easy it is to get the
right exposure, with a bit of practice.

Fig. 2 shows the camera
mounted on a Precision ES-500A

scope. You'll need a “closeup lens” to
enable the camera to focus on the
CRT screen at such a short distance.
The lens in the Polaroid Print Copier
is fine. You’ll also need an adapter
ring or filter-holder, to mount this lens
on the camera. Thesc are available in
most camera shops. Fig. 3 shows the
one I used, a “Tiflen Adapter Ring,

FIG. 3—CAMERA with lens adapter ring
mounted on front panel of bracket.

SIDE

BEND
DOWN

FIG.4—SHEET METAL
LAYOUT for top and
sides of mounting
bracket.

Build a
Scope Camera
for 45

A low-cost Polaroid camera, a close-up lens
and adapter ring, some light sheet
metal and an hour or so is all you will need.

by JACK DARR
SERVICE EDITOR

Stock No. 385Q-6" (If you happen to
have one of the small plastic magnify-
ing lenses given away at Magnavox
Service meetings, you can use it. but
you have to Scotch-tape it on which
isn’t too reliable!)

The mounting bracket has been
considerably simplified since my “pilot
model” was made. With perfect 20-20
hindsight, T realized that I could have
made it out of only two pieces of
sheet metal, as shown in Fig. 4. T used
20-gauge aluminum, because it's easy
to work. Any kind of suitable sheet
metal can be used.

Make a full-sized layout as in
Fig. 4. The 8.5” dimension of the top
must be the same as the width of your
scope-cabinet plus about 1/16 inch.
My scope is 8.5” wide. The ‘A’ flanges
are bent at right angles for stiffening
the sides, and the ‘B’ flanges are bent
in to provide a mounting for the front

u*

8.5 6
SLOTS ~ SIDE
75
X AVERAGE
/4
HOLES BEND
DOWN
ToP |
“HERE .
AVERAGE
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panel. Don’t bend it yet.

Check the top of your scope cab-
inet. Mine had a handle bolted on. I
ook it off, and had two bolt-holes 1
could use! If yours doesn’t, take the
scope out of the case, and drill two
holes about 2” apart, and about 4
inches from the front. Put two 1”7 #8
pan-head bolts in these, with lock-
washers under thee heads, from inside.
On the top, put another lockwasher,
and a nut. Tighten the nut firmly, then
slip two flat washers and a wingnut on
each. These go into the slots in the top
half of the bracket.

Measure the distance apart, then
drill two Y4 inch holes in the top sec-
tion, using the same spacing. Now.,
with a pair of small tin-shears, cut
from the back edge to each hole to
make the slots. Lay this piece aside for
a moment and make the front panel

Fig. 5 shows the layout for this

inside view of the front panel with the
camera mounted. (More hindsight.
The bolted-on flanges at top and bot-
tom were added after the pilot was
built for extra stiffness.)

Cut a rectangular hole in the
front panel so the shoulders of the
camera-case butt against the panel.
This hole will actually be off-center.
The “wide side™ must be on the left
looking at it from the back of the
camera. to clear the clectric-cve open-
ing.

Fit the camera into the hole. then
make up two small angle-brackets of
the scrap from the sheet metal. One of
these fits on cither side of the camera
to hold it firmly against the panel. The
right hand bracket will be 2”7 long,
and from %&” to %" decep. The short
flange can be about 3/16”, and the
bolt-flange about an inch. Fig. 7
shows the layout for these and Fig. 8

. - 85" —_-—.l
AVERAGE |
c l
R TOP ="}
[« 30N I - h
78" f—2-78" —] <7 8
¥ r— __T
| L ELECTRIC EYE
6" 2_]/2u ; | M=
| A
1 L <
— —.\_ ~
LENS
" ~ s FIG. 5—~FRONT PANEL
s (4 LAYOUT. Cut opening
T : : so that camera lens is
C centered with respect
— | to the CRT screen.
piece. Remember the 8.5” dimension |« — 2" _._-[ I.-]"——]
must be the same as the width of your : o ;
scope cabinet. as in Fig. 4. The 6-inch T °
height may have to be changed also, ° ° o )
depending on how your scope is built. ot |
This would also have to be changed =
on the side pieces of the big bracket, 3/4" 3/4"
of course. 1. .
Before bending the top section e —— e
lay the edges of the front panel on the IERY 316"

“B™ flanges. and drill the boltholes.
through both pieces at the same time.
(This way they’ll match!) Fig. 6 is an

FIG. 6—INSIDE VIEW of camera mounted on
front panel, assembled to bracket.

44

FIG. 7—CLAMP BRACKETS for holding camera
to front panel of scope.

‘..

holding camera to front panel of scope.
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FIG. 8—OTHER SIDE shows clamp bracket

shows how they're mounted to hold
the camera. The left side bracket must
be smaller, to clear the flashcube
socket.

These can be made with a “hand-
brake™ or bent in a vise. Drill the bolt-
holes in the bracket and the panel,
and mount the camera temporarily, to
sec if it's held firmly. If it's a bit loose
add another bracket on the top at the
left side, about 2”7 wide. If you line
these brackets with cloth-backed adhe-
sive tape they'll hold better, and won’t
scratch the camera. If they're just a
bit loose, add pads of rubber tape,
ctc., under the short leg.

Now. put the Copier lens into the
adapter ring. The adapter screws
apart. If you get the lens in backward,
the adapter won't hold it tightly. Just
take it out and turn it over. You can’t
tell which way is which, so try it.

Push the adapter ring over the
camera lens. Since there’s a good bit
of delicate plastic around here, don’t
use too much muscle. Push it on per-
fectly straight until it’s seated as
shown in the closeups. Next. bolt the
front panel to the side brackets and
mount the camera.

To mount the unit on the scope
cabinet. slide the slots over the two
bolts you put in the top of the case.
Set these so that the center of the lens
is about 3-34” from the center of the
CRT screen. (Hint: measure and cut
a piece of stiff cardboard to this
length and use this as a gauge. It’s
hard to get a ruler in this small
space') By the way. the scope shouid
have been put back in the cabinet be-
fore the camera 1s mounted! Now
we're about ready to go.

Focussing

Open the back of the camera.
Slip an empty film-pack, which has
been fitted with a piece of ground-
glass, into it. Fig. 9 shows how this is

FIG. 9—EMPTY FILM PACK, with ground-glass
mounted where fiilm was. Use it tor focussing.

done. The ground-glass must be at ex-
actly the same place the film will be,
of course. Set the “stop.” which is a
little gubbins on top of the camera
looking like a slide-switch, to the “757
position.
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The 75 position is for color film.
However, the 3000 position is much
smaller (Seems to be about fl8 or
£20. Polaroid won’t give out informa-
tion about lens speeds and stops, but
this is close) | use the ‘75" position
for focussing, for otherwise I wouldn’t
get enough light to see the image. If
the image is sharply focused on the
“75” position, “stopping down” to the

3,000 position will make it even
sharper.
Hook the scope to something

that will make a waveform—TV set,
af signal generator, etc. Adjust the
waveform for normal brightness and
set the scope focus very carefully. Set
the *“Sync™ control for the steadicst
pattern.

Turn out all of the lights, open
the back of the camera, and hold the
shutter button down. You'll see the
waveform, inverted, on the ground
glass. Slide the camera back and forth
on the case until you get the sharpest
image. Tighten the bolts. Now, sce if
you can sharpen it up a little more by
turning the lens-ring on the camera.
The electric-eye adjustment should be
set all the way clockwise, to “Dark-

est.”” This holds the shutter open.

Take the focus glass out of the
camera and load it. Read the instruc-
tion book to make sure that all of the
little tabs and tlippers come out in the
right place. Now, you're rcady to
make the first test shot.

Be sure that the waveform on the
scope is perfectly focussed and steady.
Don’t set the brightness too high.
With the fantastic speed of the 3000
speed film, too much light will make
the picture blurry. Be sure that the
slide is set to “3,000” and not “75.”
Hold the back of the camera with
your left hand, to steady it and push
the button with your right thumb. Re-
member your “count” of seconds. Try
to make the first one about one sec-
ond.

Pull the tabs, ctc., and let the
picture develop for about 15 seconds.
Don’t overdevelop. This often causces
blurring. Check the picture. If it’'s a
little weak, lines of the waveform not
clear and white, increase the scope
brightness a little and shoot again. By
juggling camera exposure and CRT
brightness it won’t take long to get the
hang of it.

The waveforms shown were
made with a “blue tube™ in the scope
(—CPIL1 phosphor, made especially
for photographic uses). However, this
film is very sensitive in the green, and
the same camera has been used on
scopes with the standard —CPI
(green) phosphor with good results.

This camera is mounted per-
manently on the scope. If you want to
gussie it up a little, you can add a
long piano-type hinge to one side of
the bracket, so it can be swung to the
side to expose the scope screen. The
two holts on the other side of the
front panel can be taken out or wing-
nuts used on them.

Happy shooting!

PARTS LIST
1. Polaroid ‘“‘Colorpack II’" camera, Allied
Radio 10 A 5903 S. $29.95
2. “Print Copier,” for Colorpack Il, Allied
Radio Stock No. 10 A 5126 S. $7.95

3. Tiffen Adapter Ring, Stock No. 38SQ-6, or
equivalent. $3.00

4. Sheet metal. 20-gauge aluminum, about
$1.50 at local sheet-metal shop, including
making the bends.

speaker monitor
for your tape recorder

When dubbing tapes on your recorder or recording
from radio or phono, you should hear what's being
recorded. Why not use recorder’s built-in speaker?

MONITOR
JACK
SIGNAL TO © Jl
RECORD HEAD /
CIRCUITRY @ ——O—J—I

ADDED
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‘////’/ SWITCH
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| RECORD
|
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_____________ _ % %
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by FRED BLECHMAN

Do you ec¢ver use your tape
recorder to make recordings from an-
other recorder, or from your phono-
graph or radio? Would you like to
somectimes use your tape recorder as a
low-power PA system? If so, you'll be
interested in a simple change that can
be made to most modern inexpensive
tape recorders that will provide you
with a switch to use your built-in
speaker as a recording monitor.

A monitor lets you hear what is
being recorded on the tape while it’s
being recorded. This is sometimes a
necessity when recording from the
speaker jack of a radio or another
tape recorder, since doing so usually
disables the source speaker. Monitor-
ing allows you to control the volume
and know when to turn off the

MONITOR JACK WIRING in a typical tape
recorder. Dotted lines show how monitor switch
cuts in speaker for monitoring or PA.
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How to prepare for
“today’s competitive
job market, tomorrow’s
new opportunities

in electronics

46 RADIO-ELECTRONICS e NOVEMBER 1971

Competition for jobs and promotions
is severe in the electronics industry to-
day. But experss say that exciting new
electronic products will create thousands
of new jobs in the next few years.

One thing & certain: in goed times
or bad, the best opportunities core to the
man with an advanced, specialized
knowledge of ekectronics. He hes a bet-
ter chance of survival in a recession and
will profit more in times of prosperity
than the man with ordinary qualifications.

But how can you get the additional
education in e ectronics you need to
protect your fucure—and the fuature of
your family? Gaing back to school isn’t
easy for a man with a job and family
obligations.
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CREl Hcme Study >rogsams offer
you a practical way to get more educa-
tion without going back to school. You
study at home, at your own pace, on
your own sckedule. And you study with
the assurance that what you learn can
be applied an the job mmediately to
make you worth more money to your
employer.

You're eligible for a CRElI Program
if you work in elecironics ard have a
high school education. Our F3EE book
gives compleze. info-mation. [Aail post-
paid card for your copy. If card is de-
tached, use coupon cr wrize:

CREIl, Dept.E1411B, Wiszonsn Ave. &
Tilden St., Washington, D.C. 20016.

College Credits for CREI Students

Recently CREI affiliated with the New York Institute of Tech-
nology for the express purpose of making it possible for CRE!l
students to earn college credits for their studies. The New York
Institute of Technology is fully accredited by the Middle States
Association of Colleges and Universities and is chartered by the
New York State Board of Regents.

For the many CREI students who are not interested in college
credits, but simply in improving their knowledge of advanced elec-
tronics, this affiliation with NYIT will provide additional assurance
of the high quality of CRElI home study education.

If you want to know more about earning college credits for
CREI study, check the appropriate box when you mail the postpaid
card for complete information on CRE! Programs.

Founded 1327
Free book telis ali about CREI
programs. For your copy, tear
out and mail postpaid card or
write: CREI, Dept.E1411B
Wisconsin Ave. & Tilden St.,
Washington. D.C. 20016

Accredited Member of the
National Home Study Councit

CREI, A Division of the McGraw-Hill

Continuing Education Company
Dept. E14118, Wisconsin Ave. & Tilden St., Washington, D.C. 20016

Please mail me free book describing CREI Programs. | am employed
in electronics and have a high school education.

Name Age

Address

Employed by

Type of Present Work ] G.1. Bill
| am interested in: [ College credits for CREI study. [J] Space Electronics

[0 Electronic Engineering Technology [J Computers [J Industrial Electronics
[J Nuclear Engineering Technology [ Electronics Systems Engineering
[ Non-technical course in computer programming. [J CATV Engineering

|
|
|
|
|
|
]
|
|
|
|
{ City State Zip Code
|
|
[
|
|
|
|
|
|
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SWITCH MOUNTING AND LOCATION depends
on the layout of the recorder. Photos show typi-
cal mountings and panel treatments.

recorder at the end of a selection.
While this can be done with an ear-
phone or an external speaker on many
recorders, a built-in speaker monitor is
more convenient, but uvsually found
only in more expensive machines.
Also, by uvsing a microphone with a
speaker monitor, you have a small PA
system for small or medium-size meet-
ings, parties and gatherings.

There are two basic methods for
monitoring a recording: (1) a sepa-
rate pickup head and amplifier or (2)
feeding the alrcady-amplified record-
ing signal to an earphone or speaker.
Most modern recorders (and many
older ones) already come equipped
with a jack to plug in a monitoring
earphone or speaker. Changing these
machines to monitor through the
built-in speaker involves only wiring
in a 10¢ switch in the right place!

If your recorder has a jack that
can be used for monitoring (usually
marked EARPHONE or EXT SPKR or
MONITOR), you can easily add the
switch to provide monitoring through
the built-in speaker. To verify this,
plug an earphone or spcaker into this
jack and listen for a monitoring signal
while you're recording. If you have no
such jack, there is still a good chance
you can add this modification.

The diagram shows how a moni-
toring jack (J1) is typically wired in a
tape recorder. In the PLAY position,
the RECORD-PLAY switch feeds the
recording to the built-in speaker. In
the record mode, the signal is fed to a
dummy-load resistor (10 ohms) and
the recording level meter through a
rectifier and dropping resistor. When
an earphone or speaker is plugged into
J1, the built-in speaker, the meter and
the record-play switch are bypassed.
By adding the new MONITOR switch
(shown dotted in the schematic), you
can put the built-in speaker back in
the circuit at will.

To add the MONTTOR switch, dis-
assemble the recorder to the extent
necessary to permit access to the ear-
phone jack and the speaker terminals.
Mount a miniature spst slide or toggle
switch in a location that can be oper-
ated easily when the machine is put
back together. The photos show typi-
cal installations.

The wiring is simple once you
find points “A"” and “B” shown in the
diagrams. To find point A. visually
identify the terminal that is dis-
connected when a plug is inscrted in
J1. To determine point B, you can
conncect one end of a wire temporarily
to point “A” and touch the other end
of this wire to one of the speaker ter-

minals while the recorder is playing. If

there is no change in sound, you arc
on point B: if the sound is reduced,
you are on the grounded side of the
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speaker. If you have an ohmmeter, lo-
cate point A by inserting a plug in J1
and finding which terminal of J1
shows approximately 8 ohms to
ground. Point B is, of course, the
speaker terminal that shows approxi-
mately 8 ohms to ground.

Once you've located points A and
B just wire the switch between these
points. If your machine doesn’t have a
monitoring jack, J1, find Point C by
inspection of the wiring, and use this
as if it were point A.

To check out the modification,
plug a microphone into the recorder
with the volume control sct at min-
imum and the machine in the record
mode. Speak into the microphone,
slowly advancing the volume control.
If the new monitoring switch is closed,
you’ll start hearing your own voice
through the built-in spcaker and, as
the volume is increased or as the mi-
crophone is brought nearer the
speaker, you’ll get audio feedback
howl. Switch the monitoring switch
off and the sound should stop. When
using the modified recorder as a low-
power PA system, you can avoid
feedback by minimizing the speaker
output getting back to the micro-
phone; stand further away from the
speaker and aim the speaker so sound
doesn’t bounce back to the micro-
phone from a nearby wall.

If your recorder has a recording
level meter or light, it will have re-
duced sensitivity when the monitor
switch is on, since some signal is also
being fed to the built-in speaker.

Try this simple change on your
recorder, and see how it simplifies
making “dubs” of other tapes. It’s in-
expensive, it's easy, and it’s useful.

| et T
7 /’YVkEMW\
TOWNANSEND

It stays thar way until he apologizes for
that crack about our hourly service
charge!
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all 20 obout 71 inductors

Inductors are a basic electronic circuit element.
Here, in detail, is a complete picture of how
they work and what they can and can’t do

by FARL JACOB WATERS

“LODESTONES” OR MAGNETS WERE
among the many things that mystified
early man. In due time it was noted that
there was a resemblance between the
magnets attraction to other stones and
the effect of static electricity. Then in
1819 Oersted, the Danish physicist, dis-
covered that an electrical current
through a conductor produces a mag-
netic field. Fig. 1-a illustrates the devel-
opment of a magnetic field by a current
I and causing the compass needle to
swing to a position perpendicular to the
conductor (Fig. 1-b and c). Taking the
opposite approach Faraday, the English
physicist, determined that cutting a
magnetic field with a conductor causes
an electrical current to flow. Movement
of the conductor in Fig. 1-d up and
down through the magnetic field pro-
duces a current as indicated by a deflec-
tion of the galvanometer needle. By
definition electromagnetism 1s that field
of magnetic forces produced by an elec-
trical current through a conductor. Elec-
tromagnetic induction is the production
of an emf (voltage) and the resulting

current by a moving conductor through
a magnetic field or by moving a magnet
near a conductor. Voltage induced by
electromagnetic induction is the result
of the conductor cutting the “lines” of
magnetic force existing about the mag-
net.

With an alternating current the
magnetic field is constantly increasing
or decreasing as the lines of magnetic
force alternately expand out into space
and then contract. As this expanding
and contracting of the magnetic lines of
force occurs, those lines are ‘cut’ by the
wire conductor and a voltage is se/f-in-
duced. Therefore, self-induction is the
induction of a voltage into that con-
ductor carrying the current causing the
magnetic field. A conductor’s ability to
produce a self-induced voltage is its in-
ductance. Concentration of the mag-
netic field by coiling the conductor, as
shown by Fig. 2, increases the in-
ductance. Such a coil of conducting wire
is, therefore, referred to as an inductor.

Inductance is much like mechani-
cal inertia which tends to hold a body at
its present state of motion. That is; a
body (or object) that is at rest will tend

S SWITCH
CLOSED
= = | g
STRAIGHT f CURRENT
CONDUCTOR FLOW
| CONDUCTOR AND 5
=! = =) —— COMPASS
— ORIENTED IN N-S
a » DIRECTION p
DIRECTION OF (1
<~ MOVEMENT 7
> = ' [
S
n oI CONDUCTOR
CURRENT V|35 oS
FLOW ™ / ~~ >
(250N
A% f
DIRECTION >
OF
MAGNETIC 9
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FIG. 1-OERSTED'S EXPERIMENTS showed
that a magnetic field (a) exists around a cur-
rent-carrying conductor. The conductor was
placed above a compass (b) aligned N-S. Clos-
ing the switch (c) causes compass needle to
swing at right angles to the conductor. Needie

swings 90 degrees In opposite direction it cur-
rent flow s reversed or the compass is placed
above the conductor. FARADAY EX-
PERIMENTS (d) demonstrated that current
fiows in a circuit when a conductor is moved
through a magnetic field.
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to remain at rest while the body that is
moving will tend to continue its move-
ment. The force that tends to keep the
body in motion or at rest is inertia.
When the current through an inductor
begins to decrease the lines of magnetic
force begin to contract or collapse about
its conductors and produces a self-in-
duced voltage. That self-induced volt-
age has a polarity opposing the decrease
in current. In other words, the self-in-
duced voltage tends to keep the current
flowing at its initial rate and direction.
So an inductor opposes any change in
the magnitude or direction of current.
Direct current does not change magni-
tude or direction and is not effected by
an inductor. Opposition 10 alternating
current presented by an inductor is, like
the bounce of a ball, a reaction or reac-
tance to the originating action. With an
alternating current varying as the
trignometric sine wave, the inductor’s
reactance X, is directly proportional to
the frequency f and the inductance L.
Inductive reactance, X, = 6.28fL
where f is the alternating current fre-
quency in hertz.
L is the inductance in henries.

By opposing change in the rate of cur-
rent flow the inductive reactance also

SINGLE-TURN LOOP

MAGNETIC
1 FIELD

COIL OR INDUCTOR

FIG. 2—-MAGNETIC FIELD around a current-
carrying conductor is concentrated by coiling
the wire into a single- or multiple-turn inductor.
The inductance increases as the number of
turns increases.
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causes the maximum values of alternat-
ing current to occur % cycle (90 elec-
trical degrees) later than the voltage
maximum values. That is; alternating
current through an inductor /ags the al-
ternating voltage by % cycle to provide
a phase shift between the voltage and
the current. And while the inductor lim-
its the alternating current and develops
a voltage drop like a resistor; the in-
ductor does not expend energy. Energy
used to develop the magnetic field
about an inductor is returned to the
electrical circuit as that magnetic field
collapses to induce an added voltage.

Inductor Uses

To reduce or eliminate the alter-
nating current passing into a portion of
a circuit, inductors are often used. Re-
ferred to as filtering, this reduction or
elimination of alternating current is of-
ten accomplished by a circuit similar to
that in Fig. 3. Inductor L represents a

A L

i
|

%

I4—an—s
Py
E

C

FIG. 3—FILTER CHOKE, L, passes dc and op-
poses flow of ac from rectifier-type power sup-
ply. Capacitor C shunts ac component to
ground so it doesn't reach R, .

rather large opposition to the passage of
alternating current while the capacitor
C passes alternating current readily.
Thus, if both direct current and alter-
nating current are present at point A the
direct current would pass readily
through inductor L and into the load R,
while the alternating current would be
bypassed through capacitor C. Rectifier
diodes in a power supply have direct-
current and alternating-current com-
ponents. Accordingly, the rectifying
power supply uses an inductor and ca-
pacitor in a filter as shown by Fig. 3.
Similar circuits are found in audio-,
video- and radio-frequency circuits—the
output of a transmitter may contain a
filter circuit to eliminate spurious fre-
quencies.

Inductors may also be used to re-
duce the level of an alternating voltage.
The cost as well as the phase shift pro-
duced makes the use of an inductor for
this purpose very impractical in most
situations. However; unlike the resistor
often used for this purpose, the inductor
will not dissipate energy or take power
from the circuit.

Broadcast stations often use two or
more antennas to establish a desired
radiation pattern. This requires that
each antenna be fed with a portion of
the transmitter’s power. One method of
dividing that power, or voltage, without

a portion of that power being absorbed
is by using two or more inductors as
shown by Fig. 4. Division of the input
voltage E, is in direct proportion to the
inductor values. That 1s; if inductor LI
has a value of 100 mH and inductor L2
is 50 mH, voltage El across inductor L1
will be twice voltage E2 across inductor
L2.
EI/E2 = L1/L2
and El + E2 = E,

Py a

LI El
Ey ———l_'T
L2 E2

-

FIG. 4—INDUCTIVE PHASING NETWORK ad-
justs directivity pattern of BC antenna.

In some early electronics texts, no-
tations can be found with regard to an
impedance coupled amplifier. Such am-
plifier circuits used a large inductor in-
stead of the usual coupling resistor in
audio voltage amplification. With this
inductive load there was considerably
less voltage drop and the supply voltage
did not need to be as great. But there
were also a great number of dis-
advantages to such a circuit. A later
form of this impedance-coupled ampli-
fier circuit uses the mutual inductance
between two windings rather than a
coupling capacitor, Fig. 5. This will be

Q AF
TRANS
R
- ‘Ebp

FIG. 5—AUDIO TRANSFORMER is the most ef-
ficient method of matching a transistor or tube
to another or to load R, .

recognized as being a transformer-
coupled amplifier circuit. Basically the
transformer consists of two inductors
spaced close enough together that the
magnetic field of one induces a voltage
into the other. For audio frequencies
the inductors of a transformer have
cores of laminated iron (usually a com-
mon core for both windings) while cores
of air or of some combination of air and
powdered-iron are used for trans-
formers operating at radio frequencies.
Regardless of whether it is a single in-
ductor or the mutually coupled in-
ductors of a transformer, the inductor of
an impedance-coupled amplifier circuit
develops an alternating voltage for the
circuit’s output.

In series with a capacitor C in Fig.
6 the inductor L develops very little
self-induced voltage that opposes the
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¢

AC
GENERATOR

: |

FIG. 6—~SERIES-RESONANT CIRCUIT has L
and C in series across ac generator.

c

current flow. In effect capacitor C dis-,
charges in opposition to the self-in-
duced voltage of inductor L with the net
result that the reactance of the inductor
X.. tends to cancel the reactance of the
capacitor X.. At one frequency the two
reactances, X, and X., become equal
'and their net reactance is zero.
X, = X

il
or 6.28fL = 6.28C

With this situation the circuit is said to
resonate and the frequency is its reso-
nant frequency.
1
6.28 ¥V LC

where f is the resonant frequency in
hertz

L is the inductance in henries

C is the capacitance in farads.
Conversely, the action of capacitor C
tends to reinforce that of inductor L in
the parallel circuit of Fig. 7. Thus; the
parallel-resonant circuit, Fig. 7, acts
much like a filled ‘tank’ at its resonant

w
AC
GENERATOR

/

| =
l

FIG. 7—PARALLEL RESONANCE exists when
an inductor and capacitor are in parallel across
an ac signal source,

Resonant frequency, f

frequency. A filled ‘tank’ circuit will not
accept additional resonating current
and represents a very high impedance.
This high impedance of the parallel
resonant circuit is completely opposite
the low impedance of the series reso-
nant circuit.

At the resonant frequency the al-
ternating current through the series-
resonant circuit is opposed only by the
resistance R within the windings of in-
ductor L as shown in Fig. 8.

[ =E/R
where I is the current

E’ is the applied voltage

R is the inductor resistance.

This current also passes through in-
ductor L, and its inductive reactance X,
and develops the voltage E..
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FIG. 8—~INDUCTOR RESISTANCE is only limit-
ing factor on current circulating through a
series-resonant circuit. Voltages across C and
L can each be many times the input signai volt-
age E'.

E. = IX,

Therefore, 1.0 volt applied to the circuit
will produce a current of 1.0 ampere
through a resistance R of 1.0 ohm. But
that 1.0 ampere will also develop a volt-
age E, or IX, of 100 volts across in-
ductor L if X, has a value of 100 ohms.
So the voltage developed across the in-
ductive reactance, or the capacitive re-
actance, E¢ within a series resonant cir-
cuit can be many times the applied
voltage E’. And if the parallel-resonant
circuit is shown with voltage E’ devel-
oped across resistance R, it can be
shown that the same condition exists.

Q factor

In any resonant circuit, the ratio
between the voltage developed across
the inductor, E,, and the applied volt-
age E’ is referred to as the circuit’s 9
factor.

Q =] EL/El
=IX./IR = X./R

Where resistance R was 1.0 ohm and X,
was 100 ohms the circuit’s Q would be
100. But since the capacitor C of the
resonant circuit has very little resist-
ance, the circuit’s Q is often referred to
as being the inductor’s Q. The Q factor
also determines the selectivity of a reso-
nant circuit and may also be referred to
as a figure of merit.

Determination of the Q uses the
high-frequency resistance which differs
considerably from the direct-current re-
sistance. In addition to the lines of mag-
netic force surrounding a wire con-
ductor there are also lines within the
conductor. The greatest concentration
of these magnetic lines is at the con-
ductor’s center. And the self-inductance
is also greater at the center of the con-
ductor. Therefore; the conductor’s cen-
ter is very reactive to high-frequency
current causing that current to flow
within the outer portions.

This is often referred to as skin ef-
fect since it, in effect reduces the cross-
sectional area and greatly increases the
resistance of the wire conductor. High-
frequency resistance is the result of the
inductive reactance within the con-

ductor but should not be confused with
being a reactance. As the number of
and the closeness of an inductor’s wind-
ings (turns) increase its high-frequency
resistance also increases. For example;
a multi-layered inductor using No. 14
double-cotton-covered wire has a high-
frequency resistance of about 0.2 ohm
but spacing the turns closer together by
using No. 18 enameled wire increases
the high-frequency resistance consid-
erably.

A resonant circuit is commonly
concerned with selectivity and band-
width. It must pass (or oppose) the reso-
nant frequency as well as any desirable
sidebands while discriminating against
any undesired frequencies. A resonant
circuit used in the reception of standard
AM broadcast signals must pass the car-
rier frequency plus the 10-kHz side-
bands containing the sound. In Fig. 9,

N
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(3)
(1}
g-io— A A
= \
O
w
o 154
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¥ ! l 1 )
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FIG. 9—RESPONSE CURVES of high-, medium-
and low-Q L-C resonant circuits.

curve (1) shows the response of a paral-
lel-resonant circuit having a very high Q
factor. This very high Q circuit will
readily pass the carrier frequency but
the sideband frequencies, at A and A’,
will be reduced too much. Curve (2),
with a very low Q circuit, goes to the
other extreme and would pass much of
the sideband frequencies associated
with an adjacent-channel station. Side-
band frequencies would be reduced by
the medium Q circuit represented by
curve (3) but that reduction could prob-
ably be tolerated. Thus, the Q of a reso-
nant circuit determines its selectivity
and its bandwidth.

Inductor values
Self-induced voltage is related to
the inductance L and to the rate of
change in the density of magnetic lines
of force. Putting this into mathematical
form—
Self-induce voltage, E = —LA¢/At
where L is the inductance
A¢/At is the change in density of
magnetic lines per unit of time.
But the magnetic flux ¢ (density of mag-
netic lines) is related directly with the
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current I and the term A¢/At may be re-
placed by Al/At.

Self-induced voltage, E = —LAI/At
=B
Al/At
Then if the change in current Al/3t is
1.0 ampere per second and produces an
induced voltage E of 1.0 volt; the in-
ductance is 1.0 henry (named for Joseph
Henry, American, 1797-1878). Except
for those inductors used in the filtering
portions of larger rectifying power sup-
plies, the henry is too large a unit. Most
inductors are rated in millihenries
(mH), | mH equaling 0.001 henry and
in microhenries (uH), | pH equaling
0.000001 henry.

The antenna coil, which may also
serve as the antenna, of the standard
broadcast AM receiver commonly has a
value 250 pH. In contrast, for an FM (88
- 108 MHz) receiver the antenna coil
has a value of about 20 pH. Many of the
other inductors in AM or FM receivers
are primaries and secondaries of if.
transformers with values also in the mi-
crohenry range. An inductor of several
hundred millihenries is found in dis-
criminator circuits of FM receivers to
block the rf while returning the dc to
the secondary center-tap. But this rf
choke inductor is commonly included
within the discriminator package. Some
better engineered receivers, as well as
Hi-Fi equipment, may have filter in-
ductors of a henry or more in the output
of the power-supply circuit.

With the frequencies encountered
in television receivers, the tuner in-
ductors, and the i.f. inductors (trans-
formers) etc. have values both larger
and smaller than corresponding in-
ductors within the FM receiver. The ul-
tra-high frequency tuner (470 to 890
MHz) has inductors that are a single
turn or less. Television receivers also
use fixed and variable inductors as
peaking coils, synchronizing controls,
deflection yokes, traps, etc. with a fairly
wide range of values. Deflection yokes,
for example, actually consist of two
windings with inductance values from
3.5 to 50 mH while horizontal linearity
and width controls having minimum
values as low as 0.5 mH and maximum
values as high as 60 mH.

While it is usually possible to find a
replacement for any inductor, it is not
common to find a long list of values as
we do with resistors and capacitors.
Equipment manufacturers usually build
(or have built) inductors to fit each cir-
cuit design. That is; one manufacturer
may find it advantageous to use an an-
tenna coil of 240 uH while another may
use a 300 p¢H antenna coil. Fortunately
replacement is not often necessary but
the standard replacement antenna coil
of 250 uH can usually be made to func-
tion properly. While deflection yokes
may be somewhat more critical in value
any difference can usually be corrected
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with various physical and control ad-
Justments.

Inductor types

In modern electronic equipment
the variable or adjustable inductor is
probably the most frequently used.
Much of this popularity comes from the
fact that one standard production
model can be adjusted to a fairly wide
range of values. Variable inductors of
the past were cumbersome arrange-
ments of switches, adjustable coupling,
etc. Presently nearly all variable in-
ductors are like that shown in Fig. 10
with a powdered-iron core that is mov-

NON-MAGNETIC
SCREW

MOUNTING STUD
AND NUT

POWDERED - IRON
CORE

NON-METALLIC
COIL FORM

WINDING

TERMINAL LUGS

FIG. 10—NEARLY ALL VARIABLE INDUCTORS
have a powered-lron core that can be moved in
and out of the cardboard coil form.

able in and out of the cardboard form.
As this powdered-iron core is moved
further into the windings the lines of
magnetic force become more concen-
trated and increase the inductance.
Threads formed on the powdered-iron
core make the adjustment continuous
and extremely accurate as well as per-
manent. Other forms of variable in-
ductors do not have this steady and con-
tinuous movement and are often
difficult to set on a desired value. Pow-
dered-iron core inductors are used as
antenna coils (often also serve as the an-
tenna), oscillator coils, primary and sec-
ondary windings of i.f. transformers, TV
linearity controls, etc.

Fixed inductors may have either air
or iron for cores. Fig. 11 shows an in-
ductor with a laminated iron core hav-
ing an inductance of several henries.
This laminated iron core extends
through the center of the multiple-layer
windings as well as around the sides.
Naturally such inductors are very heavy
and are, therefore, used only in more
expensive equipment to filter the alter-
nating component from the output of a
rectifying power supply. Air-cored in-
ductors may have cardboard or other
non-magnetic forms to support the
windings, as shown by Fig. 12. Or if the
windings use heavy gauged wire it may
not be necessary to have a form. With
values ranging up to several hundred
millihenries, the air-cored inductor
finds usage as radio-frequency chokes,
antenna coils, primaries and secondar-

LAMINATED IRON-CORE

FIG. 11—-IRON-CORE INDUCTOR. DC through
winding magnetizes core and reduces the ef-
fective inductance. Alr gap reduces the initlal
inductance but minimizes inductance changes

with current.
WINDING
NON-MAGNETIC I

FORM ~——__~—

FIG. 12—AIR-CORE INDUCTORS are generally
used as rf chokes and In vhf and uhf tuning net-
works.

1es of some i.f. transformers, etc.

A late innovation with air-cored
and powdered-iron cored inductors for
use at radio frequencies and in pulse
circuitry is encapsulation within a plas-
tic form. Such encapsulation provides
for maximum mechanical protection so
that the winding cannot be disturbed by
normal handling. The inductor is, there-
fore, protected from changes in value
and can be wired into a circuit. R-E

The Case of a Custom
Job Too Welil Done

by JOHN T. BAILEY

Over the phone she said that her
custom built-in radio works fine on FM
but the AM never did work as well as
she had expected. Would I take a look
at it? When I got there | found she was
right. The AM sounded as if there was
very little signal input. The agc was let-
ting a lot of noise through which con-
firmed this. As | was pondering how to
get into this beautiful built-in-the-wall
unit she explained that she had hired a
“craftsman” to install an FM antenna
with the lead-in buried in the wall. She
understood that the AM part didn’t
need an outside antenna—it had some-
thing called a loop, she thought. The
craftsman had built the set into the wall
and then the entire room was paneled
in wood. Oh yes—she had insisted on a
safe installation. She didn’t want a fire
to start in the wall and burn the house
down. And she made it clear that I
could not rip out the wood paneling to
install an AM antenna.

After some study I managed to pull
the chassis. It was an expensive job and
should have worked well on both AM

and FM. She was right again. The AM
input was a big loop-stick. As I switched
over to AM with the chassis pulled out
of its wall cubicle it sprang to life with
good reception! I slid it back into the
wall—lousy reception.

Inspection of the interior of the
wall cubicle revealed a lining of sheet
asbestos all around. Well, that would
take care of the fire hazard nicely. Fur-
ther detective work disclosed that there
was a metal box enclosing the whole
works. The asbestos was an inner liner
in the metal box. Well, well. A very
good fire protection job but also a very
good shielding job which prevented AM

reception.
FM ANT
»METAL BOX - ASBESTOS LINED ,
M ~./
TRANS 10
- = —"FMRF
AMPL
= Tf ;
/| =
BREAK THIS — | AGC
GROUND AND | am TO AM
ADD THIS — | ————* | O0P CONV
CONNECTION | k
L_&
b=
TAP FOR
EXT ANT
= AGC
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What to do! She wouldn’t let me
rip out the fire protection or touch the
wood paneling in order to run in an ex-
ternal AM antenna.

Fortunately, the service manual
was found in the cubicle—very thought-
ful of the craftsman. Looking at the FM
and the AM inputs, it occurred to me
that, with very little work, an AM input
could be taken off the FM input trans-
former primary without degrading the
FM performance noticeably.

As shown in the diagram, the FM
input transformer primary was center
tapped to chassis and each antenna in-
put terminal was bypassed (o chassis
with a small capacitor. So | merely
clipped the center-tap from the chassis
connection and connected the center
tap to the external antenna tap on the
AM loop. With this alteration the FM
lead-in became an external AM an-
tenna and, on FM, there was no ap-
parent change in reception. The FM
primary still was center-tapped to
chassis by virtue of the two input ca-
pacitors. A small bypass capacitor
which I tried across the loopstick tap to
chassis in an effort to further ground the
FM center tap wasn’t worth the effort
and was not left in. R-E
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Design for

STEREO

by MANNIE HOROWITZ

how to design

your own solid-state

audio amplifier

Power dissipation ratings are vital to all ampli-

fier designs—especially to the low-efficiency

class-A circuits discussed in this article.

DATA SHEETS SPECIFYING FETS OR
bipolar transistors present two groups of
information. One group provides the
designer with the electrical character-
istics such as beta and leakage current
for the bipolar device and trans-
conductance and pinch-off voltage for
the FET. These, as well as other charac-
teristics, were used in previous articles
detailing the designs of various circuits.

The second group presents infor-
mation concerning the limits of the
transistor. Each transistor has limita-
tions within which it can operate with-
out breaking down. These ratings in-
dicate, for example, the maximum base,
emitter and collector currents that may
be permitted to flow through the device.
It discloses the maximum voltages that
the designer may place across various
junctions or combinations of junctions
without causing the transistor to break
down. The voltage allowed across any
junction may vary with voltages applied
at other junctions of the device, as well
as with temperature. Limits are also set
to the operating and storage tempera-
tures in which the transistor may find it-
self, as well as to the amount of power it
may dissipate.

The maximum ratings were ig-
nored in previous amplifier discussions
because these boundaries are seldom
exceeded in small-signal preamplifier
stages. It is essential to take these limits
into consideration when choosing a
transistor for any application. Econom-
ical power amplifier design cannot be
completed without taking full cogni-
zance of the permissible confines of
transistor operation.

Many of the limits apply to both
FET and bipolar devices. At this writ-
ing, the JFET is used almost exclusively
as a small-signal device although there
1s some work in process on power field-
effect transistors. This discussion of
power devices and amplifiers will be
limited to arrangements using bipolar
transistors only. Much of the discussion
will likewise apply to power JFETs
should they become commercially
available.

Real power is developed across a
device when current flows through the
device while a voltage exists across it.
Heat is generated in the device due to
the power. Should the transistor be the
device in question, the amount of power
it is permitted to dissipate depends
upon the maximum temperature the
junction may reach without inflicting
damage upon or without destroying the
transistor. It also depends upon the abil-
ity of the finished package to convey
generated heat from the junctions to the
surrounding and cooler air.

The power transistor comes in
many different types of packages. The
three most common ones are the TO-5,
TO-66 and TO-3 shown in Fig. 1. The

2N3054
JEDEC TO-66

2N3053
JEDEC TO-5

2N 3055
JEDEC TO-3

FIG. 1—-POWER TRANSISTORS come in sev-
eral case sizes and types. The three most popu-
lar case types are shown.

larger TO-3 devices can usually dis-
sipate more power than the transistors
in the small TO-5 package. Transistors
in TO-3 cases, as well as those in the
smaller sized TO-66 cases, can be con-
veniently mounted on a large metal sur-
face to facilitate the removal of heat
from the junctions.

The amount of power a transistor
can dissipate is related to the ambient
temperature or to the temperature of
the case. A curve shown this relation-
ship for the popular 2N3055 transistor
mounted in a TO-3 case, is shown in
Fig. 2. Up to 25°C. the dissipation is
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FIG. 2—POWER DISSIPATION curves showing
maximum dissipation for the 2N3055 transistor
for various case temperatures.

limited to 115 watts. The permissible
dissipation drops when the case tem-
perature exceeds 25°C until zero waltts
may be dissipated at the upper thermal
limit of the transistor at 200°C. Should
the design, for example, require that 55
walts be dissipated by the transistor, the
case temperature must not exceed
115°C. Power limiting information
should be plotted on the collector char-
acteristic curves display of the device.
The characteristic curves are sup-
phed by the manufacturer of the tran-
sistor. Points on the power limiting
curve can be calculated using the Ohm’s
law equation, Ic =Pryy/Veu, where I is
the collector current, Pegy is the max-
imum power that can be dissipated by
the transistor at the stated case tempera-
ture, and V¢ is the collector-to-emitter
voltage.
For Vi;= 0 volts, [.=55
watts/0 volts =infinite amperes
Ver= 5 volts, I,=55 watts/5
volts= 1 amperes
Ve =10 volts, I, =55 watts/ 10
volts=35.5 amperes
Verp =20 volts, Ic =55 watts/20
volts=2.75 amperes
Ver =40 volts, 1o =55 watts/40
volts=1.38 amperes
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Ver =60 volts, [ =55 watts/60
volts=0.92 amperes

Plot these points on the collector char-

acteristic curves and connect them with

a smooth line as in Fig. 3. The circuit

\

0

| = ! ‘ i
e L7001 | -
z —600 | W
¥ —— -
Z 5 HS 400, T
= 300 |
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o« 50 3 —+——1— Il
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Q 25 ([B)—‘\-—ﬁ-go{ 1
=] __J‘ 10 /
o — — — —
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1
|
COLLECTOR-TO-EMITTER VOLTAGE (Vo) l

FIG. 3—COLLECTOR CHARACTERISTICS and
curve showing power limits. Always operate be-
low the P., curve.

must be designed so that the transistor
will operate within the limits set by the
curve. Operation above the Pcg, curve
may cause the device to overheat and be
destroyed due to thermal factors.

(It should be noted that although
the Peey curve is superimposed on the
collector characteristics, it is indepen-
dent of these curves. Wherever possible
and in the interest of clarity, the actual
collector curves will be omitted from
the drawings.)

The power amplifier

A class A amplifier is biased so that
the collector current flows through the
entire cycle. The output is limited to
only the leakage and saturation charac-
taristics of the transistor.

Class A power amplifiers can be
differentiated from class A signal volt-
age amplifiers by the magnitude of the
output signal swing. This can be illus-

trated using the circuit in Fig. 4-a and
its load line (Fig. 4-b).
Ecc
’ R
" C oUTPUT
out SIGNAL
SIRAL O \I
(a)

FIG. 4—CLASS-A AMPLIFIER (a) with load iine
and maximum power dissipation curves (b).
Note that the P, curve touches load line only
at its center.

You may recall, the dc equation of
the output collector circuit of the tran-
sistor is

Ece =lcRe+ Vo

where Veg 1s the voltage across the de-
vice. As was the case with the small-sig-
nal circuits, the equation defines the
load line. One point on the load line is
when Vg =0 and I =Eqc/R... A second
point when [ =0is Vo =Ecc. Plot the
two points and connect them with a
straight line. All coincident collector-to-
emitter voltage and collector current re-
lations that may be assumed by the
transistor, must lie on this line.

Assume the transistor is idling at
point Q on the load line. The bias cur-
rent is [, while the collector to emitter
voltage is Veg,. In the absence of a sig-
nal, the transistor current and voltage
are at I, and V¢,, respectively. A small
signal ‘may cause the output current to
swing from I., to ¢, or from A and B
along the load line while with a large
signal at the output, the collector cur-
rent may swing the limits from O to I or
from C to D on the load line. In the for-
mer case, the amplifier may be designed
using the small-signal equivalent cir-
cuits discussed in a previous article.
Amplifier stages which must accommo-
date the larger swing, should be de-
signed using the power amplifier con-
siderations detailed here. There is,
however, no definite point of demarka-
tion where the signal amplifier stops
and the power amplifier begins.

It is obvious from Fig. 4-b that the
collector current swing is limited to a
minimum of 0 amperes and a maximum
of E¢c/R. amperes. Likewise, the col-
lector voltage cannot drop below 0 volts
or increase above Ege volts. Other fac-
tors limiting the swing may be observed
from the exaggerated collector charac-
teristic curves in Fig. S and the load line
on this drawing.

T

I Eccl c 600mA
TR 500mA
Ieof- 400mA
300mA
200mA

Ig=100mA

Ieeo e ~Ig-0mAceo)

Veesat) Vceo  EccCE
FIG. 5—~COLLECTOR VOLTAGE and current-
swing limits. V.. in audio use Is about 3V;,,,,,.
You may simply sublracl a few volts to com-
pensate for V..

At the left, all curves seem to emi-
nate from a reasonably straight line
which starts at the vertex. This line i1s
not coincident with the I¢ axis. In this
low collector-to-emitter voltage region,
the transistor behaves as a resistor about
equal to Ve(sat)/lq,, known as the
saturation resistance. V g(sat), the satu-
ration voltage, is specified at a specitfic
collector current. In the drawing it is
shown at the point of intersection of the
characteristic curves and the load line.
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The voltage will differ with the satura-
tion voltage at other collector currents.
[t may likewise not agree with the tran-
sistor data supplied by the manufac-
turer for he may specify Vcg(sat) at a
different collector current than the Igy
in the drawing. However, the saturation
voltage shown is the significant satura-
tion voltage in this particular applica-
tion. There is no amplification of any
signal that may swing to the left of the
saturation resistance curve.

At the right, the load line is limited
by the 1, =0 collector curve. The output
current many not travel below this
curve. Considering both limits, the ac-
tual maximum collector current swing is
Icz—lcro and the voltage swing is Vego—
Veu(sat). In the initial design work,
these limits may be ignored. They may,
however, be very significant in the final
design stages.

In Fig. 4-b, the load line just
touches the P, curve at one point Q.
(Although Q has been used previously
as the quiescent operating point, here it
is assumed to be a point of contact be-
tween the Poyy curve and the load line.
The actual idling condition may be cho-
sen al Q or at any other point along the
load line.) This is the center of the load
line. Significantly, if the load line
touches the Pggy curve at any one point,
the point of contact is always at the cen-
ter of the load line.

Should a sinusoidal signal be ap-
plied to the input of the transistor, after
amplification it will travel along the
load line at the output, as shown in Fig.
6. Here it is assumed that Q is the qui-

mny=0

I¢

VCE(min)

=0
VCEQD
1]

E(ma)()

FIG. 6—~SINEWAVE OUTPUT. The swing is at
maximum, ignoring Hmitations in Fig. 5.

escent bias point at the center of the
load line. The transistor will dissipate
the maximum power when it is idling at
Q or during the instant in the cyclic
variations when the current is I, and the
collector-to-emitter voltage is at Vg,
Since [, is equal to Ie(max)/2 and Veg,
is Ege/2, the maximum power dis-
sipated at any instant in the cycle is

IC (max) ECC

P¢ (max) = 4 = )
— AC (ma\) I{C l;c(/.z
N 4 ~ 4Rg
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where Rg, the load resistor in Fig. 4-a, is
equal to Ecc/Ic(max).

If the load line just touches the
maximum dissipation curve, Po(max) is
also equal to the maximum permissible
dissipation of the transistor. The prod-
uct of Ig(max)/2 and E.¢/2 on the load
line, is always the point in the cycle
when the transistor dissipates the max-
imum power, independent of whether it
is the actual quiescent point or whether
or not the load line touches the Pcg,
curve.

As discussed in an earlier article, the
rms voltage of a sine wave is E,/—\/2
where E, is the peak voltage. It is also
equal to E,.,/72— /2 if we let E, , equal
the peak-to-peak voltage. [t follows that
the rms current is 1, ,/2—\/2. In Fig. 6.
the peak-to-peak voltage across the load
resistor is E.. so that the rms output
voltage is Ec./2—1/2. Similarly, the rms
current across R, is [.(max)/2- \/2_
The signal power, Py developed across
the load is the product of the rms cur-
rent and voltage or

P - Ecc Ic (max) Egg?
R ™ 8  8Rg Q)
I (max) Rg
B 8

Comparing equation | with equation 2,
it should be noted that the transistor can
deliver only %2 the maximum power it
can dissipate safely.

Assuming a perfect sinusoidal out-
put, the average power dissipated by the
transistor is equal to the maximum in-
stantancous power as stated in Equation
1, or E¢.*/4R.. As the average or qui-
escent voltage across the load resistor is
Ecc/2, the power dissipated across Re is
Ece’/4R. Ignoring the power dissipated
by the input circuit, the supply must
furnish power equal to the sum of that
dissipated by the transistor and that dis-
sipated across the resistor load, or
Ece?/2Re.

The percent efficiency of the cir-
cuit, defined as 100 multiplied by the ra-
tio of the maximum ac power that can
be delivered to the load to the power
that must be provided by the supply, is
25%. To improve this, the wasted power
across the load resistor must be min-
imized or entirely eliminated.

A crcuit with an output trans-
former can be used to minimize the dec
resistance in the collector circuit dimin-
ishing the magnitude of d-c power the
supply must provide. In Fig. 7, an out-
put transformer is shown between the
transistor and the load. The load re-
sistor, Ry, is reflected into the primary
circuit multiplied by the square of the
turns ratio of the transformer. If N is
the number of turns in the primary
winding and N, is the number of turns
in the secondary, the reflected ac load
into the primary is K, =R (N,/N,).

B OUTPUT
R SIGNAL
B8
NPUT )
SIGNAL  Cyy

i 1

FIG. 7—OUTPUT TRANSFORMER reduces dc
resistance in the collector circuit.

Ilc
21
cQ
DC LOAD LINE
ICQr— Q
P,
CEM
L AC LOAD LINE
- Ve
E cC 2ECC

FIG. 8—AC AND DC LOAD LINES for class-A
amplifier with transformer output. Zero resis-
tance is assumed for the power supply and out-
put transformer.

Ie

FIG. 9—PLOT OF LOAD LINES when collector
circuit has dc resistance.

Two load lines—dc and ac—must be
drawn (see Fig. 8). Assume zero resist-
ance 1n the windings. Using the collec-
tor relationship Ece=Ic¢R( 4+ V¢ stated
above, one point on the d-c load line is
atIg=0 and V¢, =Ec while the second
point is at Vi, =0 and [o=~. This is a
vertical line from Eg.. Choose a qui-
escent point at Q where the dc load line
crosses the P, hyperbola. Draw an ac
load line so that it passes through Q and
is ata tangent to the Pgyy curve. The a-c
load line must then pass through two
other points as well, namely through
2E.. on the horizontal axis and through
2leq on the collector current vertical
axis.

Assume a sine wave across the load
causes the collector voltage to swing
from 0 to 2E. volts while the collector
current swings from 2l to 0 amperes.
The power developed across the load is

A 4 Ege loq  Lce leq 3)
L 8 2
The maximum power that can be dis-

sipated by the transistor is
Pepy =Pe(max) = Ecc]cq 4)

Pr
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There are three major advantages
in using an output transformer. First,
the circuit efficiency is almost doubled
to 50% as the dc supply must provide
power for the transistor only. Little
power is dissipated by the low dc resist-
ance in the primary winding. Next, the
transformer can be used to make a low
impedance load, R,, such as a
loudspeaker, appear as a higher imped-
ance in the primary winding where it is
most desirable. Finally, it isolates the
speaker from the collector current of
the transistor. It is undesirable to let dc
flow through the speaker coil for it
would limit the full travel of the cone.

In most cases, the dc resistance in
the collector circuit cannot be ignored.
Should the resistance of the primary
winding of the transistor be significant,
the dc load line will no longer be per-
fectly vertical. It will be at an angle with
the horizontal axis as in Fig. 9. The dc
load line can be found using the meth-
ods applied to Fig. 4.

The ac load line can be determined
using the following logic. The quiescent
point on the dc load line is Q. This is
also one point on the ac load line. Two
points are necessary to define any line.
If we let R’ be the total resistance in
the collector circuit (the reflected resist-
ance through the transformer plus all
resistance in the ac portion of the col-
lector circuit), the second point, Veg,,
can be determined from the equation

R, = Vorr = Voo 5)
ICQ

This concludes the discussion on
class-A power amplifier fundamentals.
But, before going on to class-AB and B
amplifiers, we are going to design a
practical class-A  power amplifier.
Watch for it in the next installment. R-E

HOT CHASSIS

I'm working on a Setchell-Carlson
C105 TV chassis. The thing is hot! Even
with the switch turned off it bites. I re-
versed the ac plug and it still bit me.
—H.F., Brooklyn, N.Y.

This TV has a power transformer
and it shouldn’t bite, no matter which
way the line plug is inserted. You
have some kind of short or leakage
from the transformer primary circuit to
chassis. This must be cleared.

The schematic shows two line-by-
pass capacitors, one from cach side of
the ac input to chassis. One of these
could be shorted. Quick-check, just
clip them loose and recheck for hot-
chassis. If this doesn’t clear it up, you
could have a short from the primary
winding of the transformer to the
core. Disconnect both primary leads,
and check from them to the chassis.
This should be a completely open cir-
cuit, of course. If it is shorted, replace
the power transformer.
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STOP BURGLARS WITH ELECTRONICS

Build A Multi-sensor Alarm

THE DEVICE DESCRIBED HERE IS A
simple and inexpensive burglar and/or
fire alarm circuit that has many features
found only in high-priced systems. The
circuit as designed uses simple normally
open switches as sensors. However,
more sophisticated types. heat or smoke
sensors could also be used.

The purpose of the circuit is to
sound a horn at Y%-sccond intervals to
produce a highly annoying BEEP-
BEEP sound whenever one of the par-
alfel wired sensor switches is activated.
An auxiliary output can be used for
continuous alarms such as bells, sircas,
lights, etc.

Cost of the components in addition
to a 12-volt automobile horn and a 12-
volt rechargeable storage battery is ap-
proximately $10. The battery I used was
a non-spillable lead acid [2-volt battery
with 10 ampere-hour capacity. This bat-
tery (B72-12), made by YUASA Battery
(America) Incorporated, 16530 South
Figuroa Street, Gardena, Calif. 90247,
weighs cight pounds, comes with a 120-
volt recharger, a carrying case, and costs
$14.50.

The circuit uses programmed uni-
junction transistors (PUT) to provide a
delay between the time the main switch
is turned on and the circuit is armed
and also between the time a sensing
switch is closed and the alarm goes ofl.
This feature allows the use of one of the

by C. R. LEWART

protected exits without sounding the
alarm.

Construction hints

Wiring of the circuit is not critical.
The photographs show the layout I
used. Relays, jacks, and a silicon con-
trolled rectifier (SCR3) are mounted
directly in a 7 by 9 by 2 inch aluminum
box. The remaining components are
mounted on a 2 by 3 inch rectangular
perf board. SCR1, SCR2, QI and Q2
are all plugged into a dual-in-line in-
tegrated circuit socket.

How it works

The circuit consists of two sections:
I. The horn actuator. It uses automotive
components (Fig. 1). 2. The delay and
control section (Fig. 2), using solid state
devices.

Let’s look at the horn actuator sec-
tion first. If points A and B are shorted,
(through the delay and control scction)
the flasher relay will close and open the
switch between G and H at approxi-
mately %2-second intervals. The flasher
relay will. in turn, actuate the horn relay
at the same rate sounding the horn.
Shorting points A and F also puts the
battery voltage V, on auxiliary jack JI
which can be connected to a bell, siren,
lights, etc. This section of the circuit can
be tested independently of the delay
and control section by shorting A and F.
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Use any kind of normally-open or
normally-closed sensors with this

combination burglar and fire alarm

The delay and control section of
the circuit provides latching action
when one of the alarm sensing switches
is momentarily closed.* This section
also provides a delay between the time
the main switch is closed and the circuit
is armed so that a protected door can be
used within a minute after the main
switch, S1, is closed. A shorter delay of
about 15 seconds is also provided be-
tween closing of one of the alarm sen-
sing switches and sounding the alarm.

When switch S1 is closed, capacitor
C1 starts to charge with a time constant
CIR1. Upon reaching the firing voltage

(V” X R3)
of R2 + R3 + 0.6) voits, which

takes approximately one minute, the
programmed unijunction transistor Ql
discharges C1 and turns silicon con-
trolled rectifier SCR1 on. The circuit is
now armed, and a voltage of ap-
proximately (V, - 1) volts appears
across R4. All door, window, and other
alarm sensing switches are wired in par-
allel across points C and D.* A momen-
tary closing of one of these switches will
turn silicon controlled rectilier SCR2 on
and latch it. The voltage across resistor
R7 then charges capacitor C2 with its

*The circuit can also be operated with all sensing switches
normally closed. For this kind of operation. put a short be-
tween € and D and wire all switches in serics. Also remove
resistor R6. it is no longer necessary. Change the value of RS
to 10,000 ohms.
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CONNECT TO GROUND OF DELAY
AND CONTROL SECTION

HORN BATT

j =

FLASHER
RELAY

J
AUXILIARY
HORN RELAY \ / JACK

BOTTOM
VIEW

F A
TO
DELAY AND
CONTROL
SECTION

PARTS LIST (Fig. 1)
Horn—12-voit automobile unit
Horn relay—Sorensen HR20 or equal
Flasher relay-—Sears 28KR55107 or equal
L1—Turn indicator lamp, 12 voits
J1—Auxiliary jack
BATT—12 volts (see text)

L—oO
|~-00

2NG6027
01311
IMEG 13T R2
R1 o) S 200K

5% [C103

SCR1

40uF

2N6027

u13n

ni3n

Q2

G103 ‘

011' 25V
Ji-

PARTS LIST (Fig. 2)

R1, R8—1 megohms, 2 watt

R2, R9--200,000 ohms, 5%, ¥z watt
R3, R10—300.000 ohms, 5%, 2 watt
R3, R10--300,000 phms, 5%, 2 watt
R4, R5—5000 ohms, 5%. ¥z watt

R6, R7—500 ohms, 5%, > watt
R11—1000 ohms, ¥z watt

C1--40 4F, 25 V, electrolytic

C2-10 uF, 25 V, electrolytic
C3—0.1 pF, ceramic

Q1, Q2—2N6027 or D13T1 or U13T1
SCR1, SCR2—C103"

SCR3—C122*

S1--spst

*Any letter suffix is ok

time constant of C2R8. Upon reaching
the firing voltage (which takes about 15
seconds), programmed unijunction

and turns silicon controlled rectifier
SCR3-on. SCR3 then provides an effec-
tive short between points A and F.

tem drop the editors a note and, if pos-
sible, inclose a photo of the unit you
build. We're sure other readers would

transistor Q2 discharges capacitor C2

If you intend to use this alarms sys-

like to see your work. R-E

Service Notes

B & K 250 TUBE TESTERS

If the tester indicates grid leakage even when there is
no tube in the test socket, this may be due to the 10-meg
resistor (R16) in the grid section of the 6AT6 tube. The
14 -watt resistor has a tendency to open and cause this diffi-
culty. A 1-watt replacement cleared up the trouble.

The diagram shows a partial circuit of the tester. Nor-
mally, cutoff bias is applied to the 6AT6 through the 10-
meg resistor. 1t the resistor opens, electrons reach the plate
and the meter produces a false reading indicating grid leak-
age.—Roger McDonald

-—DIRECTION OF GRID LEAKAGE CURRENT

NO HIGH VOLTAGE, NO RASTER

Shortly after an Admiral portable 19UB8 chassis was
turned on the plate of the horizontal output tube became
red hot. Replacement of the 6DQ6, 6CG7, and damper
tubes did not solve the no-high-voltage, no-raster problem.

A voltage check upon the grip of the 6DQ6 indicated
no drive voltage and should be a —36 volts. Then voltage
checks were made upon the 6CG7, horizontal oscillator
tube, and only a +25 volts was found on the plate ter-
minal. The schematic indicated a +2035 volts at this point.
Pin seven, was +25 V and should be —11V.

We checked the resistance of C69 and found a high
lecakage reading. Replacement of the 820 pF coupling ca-
pacitor restored the high voltage and raster.—David Mark

TUBE
E ¥g§gz 1726CG7
. 1726CG7  HORIZ 0SC 155V
. DEAD SHORT
¥ b2 €69 820pF
r~/ 7
"0l ---
SCREEN Y
20V 140V 3\ -
TRANS >~ 250V X ==
BIAS = = 47K
RESISTOR
/ —0
K50K TO / ‘ ___L -
- — GAS SE NS|T|V|TY CONNECTOR | 56 0039 +86V
SOCKET ON | KT :
30 - PANEL 2
= uF/ 10K
250V oW NEGATIVE [ o=
BIAS VOLTAGE oK
-~ 2K ¢————— AAA————
- SWITCH %PESN v 82K S \L
BIAS CONTROL DURING GAS TEST L 2sov .
RI6 B
10 MEG /2 W, HORIZ
REPLACE WITH | WATT ouTPU
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transistor
arrays and you

There are many IC transistor
arrays available today. Here's
a look at how they tick and
what you can do with them

by WALTER G. JUNG

Inside Linear

FUNDAMENTAL TO ANY DISCUSSION OF
what goces on inside integrated circuits
is the idea of component matching.
Efficient use of IC’s takes advantage
of this asset, while minimizing weak
points. Circuit design on a chip level
is an entirely different ball game from
what has been familiar to us in using
discrete transistor circuits. But by no
means does this say that working with
IC concepts can’t be fun. True, the
ground rules are different, but once
these arc understood, the sky is the
limit.

This month we're going to go
right down to the substrate of an IC
and explore what makes it tick. And
the ideas we'll talk about are oncs you
can use, not just as an aid to general
understanding  of  monolithic  in-
tegrated circuits, but as a real-life us-
able tool through the availability of
IC transistor arrays. With the use of
the unique and special nature of IC
transistor characteristics you can build
circuits which would be impossible to
duplicate with garden-varicty  dis-
cretes.

The characteristics peculiar to IC
processing have both its good and bad
points. The good points arc the
closcly matched parameters, the very
close temperature tracking (due to in-
timate physical proximity) and the rel-
atively low cost of additional transis-
tors. Monolithic transistors present a
number of problem areas. But for the
most part, the design challenges which
these areas represent has been suc-
cessfully met. Let’s look at a few of
these and sce how they are being
overcome. First we’ll list the prob-
lems, then look at the solutions to
them.

1. Lack of inductors and trans-

formers.

2. Lack of large values of capaci-
tance.

. Widc component tolcrances.

. Poor quality pnp’s.

. Limited dissipation and voltage
ratings.

6. Parasitic cffects.

17 I~

Solutions

1. Neither inductors nor trans-
formers can be integrated, but their
performance can be simulated by 1C’s.
The function of an inductor can be
replaced by active filter techniques us-
ing blocks of gain (available in-
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IC’s

expensively in IC’s due to the low cost
of a high number of active parts).
Transtormer action can be simulated
to a degree by push-pull com-
plementary amplifiers using an all-
transistor approach.

2. Capacitors are available
within a chip in values to about 200
pF, but are generally undesirable be-
cause they take up excessive space
(and so reduce the number of circuits
available per area). Direct-coupled
stages can climinate the necessity for
capacitors to a large degree. The dif-
ferential amplificr is a natural IC ele-
ment, and can be utilized effectively
to climinate the requirecment for ca-
pacitors.

3. The wide tolerance of resistor
values common to IC processing can
be worked around by taking advan-
tage of the fact that the resistor ratios
will be close even though the absolute
values may vary #+25%. This is true
because a pair of identical resistors a
few thousandths of an inch apart on a
chip will match one another very well,
within +=3%. So we can minimize
this problem by using designs which
depend upon resistor ratios and are
uncritical as to their exact value.

4. The poor quality pnp transis-
tors associated with IC’s are due to
incompatible  process requirements
with the npn technology. There are
ways to work around these difficulties
however. The low-beta lateral pnp can
be combined with a conventional npn
transistor to make a so-called “com-
posite pnp”. In addition, newer devel-
opments in fabrication techniques are
now promising high-quality pnp units
which are npn-process compatible and
offer but little compromise in per-
formance.

5. The voltage and power ca-
pabilities of IC transistors arc gener-
ally limited although specialized appli-
cations cxtend the range of power
dissipation up to sevcral watts. Npn
voltage ratings are limited to about 50
volts maximum with some IC’s rated
at considerably less. Generally, pnp’s
have much higher brcakdown volt-
ages, up to 80 volts.

6. The parasitic effects of mo-
nolithic transistors is due to the junc-
tion isolation used, and must be con-
sidered in using the devices. The
cffects arc both active and passive; re-
sistors exhibit distributed capacitance
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and parasitic pnp action as do the npn
transistors. These parasitic pnp’s (due
to the P-N junction isolations) must
be back-biased to prevent interference
with normal circuit operation. Figure
1 illustrates a cross-sectional view of

SILICON DIOXIDE INSULATOR.
ALUMINUM METALLIZAT!ON\

EMITTER
CONTACT

BASE COLLECTOR

CONTACT
)

P SUBSTRATE

FIG. 1—CROSS-SECTION view of a monolithic
npn transistor. High-conductivity metallic paths
are used between the various elements and
case terminals.
an npn monolithic transistor which is
junction-isolated. The collector of this
transistor, consisting of ‘“N” material,
forms a junction with the “P” sub-
strate. This junction must be back
biased for the npn to function nor-
mally, this is why the substrate is al-
ways the most negative point in an IC.
Note also in addition to the de-
sired npn device with the base, emitter
and collector leads there is a pnp unit
formed by the base, collector and
substrate. This is the parasitic pnp, il-

SUBSTRATE COLLECTOR
T
PARASITIC
PNP

TRANSISTOR

MONOLITHIC

. NPN
s TRANSISTOR
OF FIG.1
EMITTER

FIG. 2—PARASITIC TRANSISTOR (pnp) devel-
oped during formation of a npn monolithic de-
vice. The collector-base junction of the npn
must always be cut off to prevent the parasitic
pnp from conducting.

lustrated schematically in Fig. 2. The
collector-base junction of the npn
should not be allowed to conduct,
otherwise this pnp may turn on and
try to take over. This is prevented in
normal circumstances by keeping a
positive bias on the npn collector.

Now all of this could sound
downright discouraging, but it really
shouldn’t. Look at what has been
done to date with IC’s and you’ll be
convinced that there certainly are
ways around these problems, and ef-
fective solutions do exist. In addition
the state of the IC art is far from a
static thing. New improvements are
being announced at a fantastic rate,
and what is stated as gospel today
could be obsolete tomorrow. But
there is plenty of time to use what is
available, so let’'s now look at some
IC's we can use oursclves as design
tools.

IC arrays-typical
characteristics

The CA3018 1C transistor array
(discussed briefly in the June issue) is
to the IC transistor-array family what
the 709 is to the op-amp family—the
forerunner; very versatile, very popu-
lar and now a much copied idea.
We're going to use the IC transistor
array as a transitional point in going
from discrete transistor circuit think-
ing to IC thinking. This is possible be-
cause IC transistor arrays allow you
to eat your cake and have it too. If
you are accustomed to “discrete
thinking” you can painlessly use array
transistors just as you would plastic
ones—and get the bargain of 3 or 4
more per package. But if you grav-
itate towards monolithic thinking, you
have many more possibilities open to
you. Let’s now look at some IC tran-
sistor specs to familiarize ourselves
with our working tools.

IC arrays, although they are
available in a wide variety of part
numbers and from various vendors,
boil down to different variations in in-
terconnections on a standard chip.
Looking at a schematic of one this is
not obvious, but the specifications tell
the story. In essence, you may con-
sider all of the transistors within a
given array as being identical in char-
acteristics unless it is otherwise stated
on the data sheet. Take the CA3018
and its brother, the CA3046 for in-
stance. The CA3018 is a 4-transistor
array and the CA3046 is a 5-transistor

11 12
9 Q3
Q4
20——’ \—01
8 — o5
6 Ql Q2 3
SUBSTRATE
o
7 10 4
a
2 1 5 a4 8 1 14
| /j
Q1 Q2 Q3 J—‘ﬁt !—HQS
3 6 79 101”2 13
SUBSTRATE
b

FIG. 3—TRANSISTOR ARRAYS. The CA3018
and CA3018A (a) have two isolated transistors
and a Darlington-pair. Three isolated transis-
tors and one differentially connected pair (b)
are in the CA3045, CA3046, CA3086, SG3821
and SL3045AK IC's.
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device (see Fig. 3). These transistors
exhibit (typically an hyg of 100 @ 1
mA, breakdown voltages of 24 volts,
input offset voltages of less than 2
millivolt, and a beta match between
pairs of within 10% (see Fig. 4). You'll
also note that Fig. 4 shows the region
of maximum h,e, as it peaks around 4
mA. The input offset voltage character-

@ 140 T
“ COLLECTOR-TO-EMITTER
Q120 VOLTS {Vcgl=3 || L1
K AMBIENT TEMPERATURE
: 110—(TA)-2|5'C Tgﬁ S

—_ FE
Z w100+ J_rdl_ B 1 ©

= | il =
&< \ il <

— 4 ~ .- +
so TN 1T =
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fftuq: 80 m et | g | hre2 094y
2 | h h
4 70— LA fE2 FE1] |
2 | ‘ |
Q60| Hos
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EMITTER MILLIAMPERES (Ig)

FIG. 4—TRANSISTOR MATCHING is illustrated
in these curves showing the static forward cur-
rent-transfer and beta ratios for Q1 and Q2 in
the CA3045.

istics are shown by Fig. 5, where it is
seen to be minimum at 1 mA or below,
rising steeply above this. These two sets
of curves show that these array transis-

4 SR ST

| COLLECTOR-TO-EMITTER
VOLTS (Vce) =3

| AMBIENT TEMPERATURE _| |

(Ta)=25°C

mRii Y

HHTH‘H

- 4 1
I

o

INPUT OFFSET MILLIVOLTS
N

1+ INPUT OFFSET VOLTAGE = 1
|VeE, ~VBER| | | | 1
| Bl
Pi=— [ ] | i | |
0.01 01 1 10

EMITTER MILLIAMPERES (I)
FIG. 5—INPUT OFFSET VOLTAGE for Q1 and
Q2 is typical transistor array.
tors have optimum performance be-
low 1 mA of emitter current where
the best matching predominates and
gain is high. R-E

|

No, that’s not an education channel
Murph, I have the picture tube out.
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TD pl c s Introduction to direct-conversion radio receivers

by ROBERT F. SCOTT
SENIOR TECHNICAL EDITOR

IN EARLIER COLUMNS WE DISCUSSED
the superheterodyne circuit and have
seen how selectivity increases as the in-
termediate frequency is decreased.
Thus, it might seem that the ultimate in
selectivity can be obtained by reducing
the 1.f. to zero. We recall that in the su-
perhet, the wanted incoming signal and
the signal from the local oscillator are
fed into a mixer (converter) and the dif-
ference frequency is used as the 1.f. The
i.f. signal is then rectified to recover the
audio information contained in the
sidebands.

If we set the oscillator frequency to
exactly zero beat with the incoming car-
rier, we have zero-frequency i.f. and the
mixer output consists solely of the beats
between the oscillator and the side-
bands.

Assume that we¢ want to tune in
WWYV on 5 MHz while the signal is
modulated by a 600-Hz tone. The 5-
MHz oscillator signal beats with the
carrier and the 4.994- and 5.006-MHz
sidebands producing sum and differ-
ence frequencies. We’ll disregard the
sum frequencies and consider only the
ditference frequencies. The difference
between the carrier and the oscillator is
zero while the difference frequency re-
sulting from the oscillator beating with
each sideband is 600 Hz. Since the
mixer output that we want to recover is
within the audio range, there is no need
for an i.f. amplifier nor a detector. The
mixer output can be fed directly to an
audio amplifier.

Now, let’s see what kind of selec-
tivity we can expect from our imaginary
zero frequency i.f receiver. Suppose
that while we are listening to WWYV on
5 MHz, shortwave station YVMQ be-
gins broadcasting on 4.990 MHz with
10-kHz sidebands. Our oscillator, tuned
to 5-MHz, will produce difference fre-
quencies of 10 kHz, zero and 20 kHz
when beating with YVMQ’s carrier and
upper and lower sidebands, respec-
tively. The beats with the carrier and
lower sideband are within the audible
range and can interfere with our recep-
tion from WWYV. However, since we are
interested in receiving the 600-Hz tone
from WWYV, we can eliminate the inter-
ference by feeding the audio through a
600-Hz low-pass filter. Thus, we can use
an audio filter to provide a degree of se-
lectivity impossible to achieve in a su-
perhet without resorting to complex and

expensive mechanical, crystal or ce-
ramic filters. In this system, selectivity is
determined solely by the bandwidth of
the audio amplifier.

Since good selectivity is a prime re-
quisite of a receiver, you are probably
wondering why this type of circuitry has
not been used. Well, this type of circuit
(zero 1.f.) has been around for quite a
few years in various forms. This recep-
tion system is called direct conversion.

The most well known direct con-
version circuits are the synchrodyne and
homodyne. The synchrodyne uses a lo-
cal oscillator that is locked in frequency
and phase with the incoming signal. In
the homodyne system, the injected het-
erodyning signal is derived directly from
the incoming carrier, not from a sepa-
rate oscillator. These and other forms of
direct conversion were developed for
AM reception and had serious 1nherent
disadvantages that were difficult and ex-
pensive (o overcome until compara-
tively recently when new components
and techniques were developed. Among
the inherent drawbacks are:

Audio images: When using a con-

ventional superhet, we may receive in-
terference from a strong station whose
frequency is twice the i.f. away (the im-
age frequency) from the desired station.
Image interference is much more severe
with direct conversion because, with a
zero-frequency i.f,, the image frequency
is in the af range and stations on adja-
cent channels can produce beats that
fall within the audio passband.

Too, it is possible to receive the de-
sired signal with the local oscillator
tuned, not to zero beat with the in-
coming carrier but to a frequency above
the upper sideband or below the lower
sideband so as to produce an audio
beat.

High distortion: Distortion-free
AM reception is possible only when the
incoming signal arrives at the mixer
completely free from distortion and
phase shift and when the oscillator fre-
quency and phase are exactly the same
as the incoming carrier.

Spurious whistles. Very loud het-
erodyne whistles are produced as a sig-
nal is being (uned in.

Critical signal level. A high-level
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FIG. 2—PARTIAL SCHEMATIC of a direct-conversion receiver for 80 and 40 meters originally ap-

peared in The Radio Constructor.
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signal is required for reliable oscillator
sync while signal level must be kept low
to minimize overloading and cross-
modulation.

The detector does not produce a dc

component proportional to signal
strength until the oscillator or injected
voltage is correctly synchronized. Thus,
there is no simple form of agc or avc
available for use in direct-conversion
circuits.
Rf amplifiers impractical. Although AM
reception requires a strong signal for re-
liable oscillator sync in a synchrodyne,
tubes and transistors are generally non-
linear over a major portion of their op-
erating range and thus tend to cause dis-
tortion. Additional distortion can be
caused by phase shift inherent in inter-
stage coupling networks.

Direct conversion comes of age

Initially, the various forms of dircct
conversion were developed for AM re-
ception. If, for some reason, direct con-
version shouid become a must today,
techniques developed since its in-
troduction could probably be used to
overcome the aforementioned dis-
advantages.

For example, phasing techniques
can probably be adapted to remove
audio images just as they are used to
suppress an unwanted sideband in SSB
transmission.

Simplified phase-lock oscillators
made possible by integrated circuits can
assure that the injection signal is exactly
equal to the incoming signal in fre-
quency and phase. Most of the product
detectors and balanced modulators
(mixers) can, in a direct-conversion sys-
tem, process an incoming signal with

much less distortion than is inherent in
a conventional i.f amplifier/detector
arrangement.

Single-sideband and CW —two
common modes of two-way commu-
nication today—do not require exact
frequency and phase synchronization
for satisfactory reception so simple di-
rect-conversion receivers are adequate
for receiving CW and SSB.

Squelch circuits operated by the
carrier, noise or tones are widely used in
FM receivers. Certainly these can be
adapted to eliminate the annoying
whistle that occurs when the local os-
cillator is not zero beat with the in-
coming carrier.

In SSB the carrier is suppressed
and so audio-derived agc circuits have
been developed to control the gain of rf,
i.f. or af circuits. Such circuits can be
adapted to direct conversion.

Various engineers have shown that
superior performance can be obtained
by feeding the rf signal directly into a
ring modulator, product detector or
similar linear circuit without pre-
amplification. Thus, in direct-con-
version receivers, the amplification and
preselection often used in superhets is
not needed and, in fact, may introduce
intolerable distortion ahead of the
mixer.

An early practical synchrodyne
Many early experimental synchro-
dynes used a simple pentagrid converter
tube such as a 6BE6 electron-coupled
oscillator with the antenna signal fed
directly to the signal grid. Generally,
the oscillator circuits were designed for
good stability but no effort was made
for frequency and phase sync except for
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FIG. 1—SIMPLE EXPERIMENTAL SYNCHRODYNE has loca! oscillator locked to the Incoming car-

rier.
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possible pulling of the oscillator by the
tuned antenna circuit. (Perhaps these
receivers should have been called direct
conversion rather than synchrodynes.)

The circuit in Fig. 1 is one of the
first simple experimental synchrodynes
in which the local oscillator was locked
to the incoming carrier. The circuit was
developed by G. A. French and de-
scribed in The Radio Constructor and
abstracted in the March 1956 issue of
Radio-Electronics.

The detector is a balanced bridge
fed from a cathode follower with a pot
in the grid circuit as a volume control.
Preset tuning in the antenna and os-
cillator circuits minimize tracking prob-
lems and completely eliminates the het-
erodyne whistle that occurs on each
station with continuous tuning. A part
of the incoming rf signal is tapped off
and fed through the sync cathode fol-
lower to the cathode of the oscillator to
synchronize it with the incoming car-
rier.

Only two sets of tuning capacitors
are shown; others can be added. L1is a
standard broadcast antenna coil. You
can use one with a separate primary in-
stead of a tap. The oscillator coil is a
broadcast-type rf coil with the primary
used for L2 and the secondary for L3.
L4 is a winding with enough turns
added to develop about 1 volt across the
modulator.

To adjust the receiver, tune the an-
tenna coil to a strong local station—use
a signal tracer, if necessary. Set the SIG-
NAL-AMPLITUDE control to maximum
and the sync control to minimum. Tem-
porarily short out the 47-ohm cathode
resistor and adjust the oscillator tuning
capacitor for a low beat note. Remove
the shunt from across the 47-ohm re-
sistor and adjust the SYNC control until
the oscillator locks-in and modulation is
clear. Adjust the SIGNAL AMPLITUDE
control and antenna trimmer for the
best results.

Fig. 2 is a partial schematic of a di-
rect-conversion receiver for 80 and 40
meters described by Rick Littlefield in
Ham Radio. Q1 is a simple product de-
tector with the incoming signal applied
to its source and the injection signal
from oscillator Q2 applied to the gate.
The audio signal, developed at the
drain, is passed through a low-pass filter
to Q3, a low-noise preamplifier. The
amplified audio is transformer coupled
to a small printed-circuit amplifier.

The antenna coil (L2) for 80 and 40
meters consists of 36 turns of No. 30
enameled wire on a 0.68” toroid form.
L1is 3 or 4 turns on L2. Oscillator coil
L4 is 22 turns of No. 22 enameled
tapped 5 turns from ground end on 0.68”
toroid form. L3 is 5 turns on L4. The os-
cillator is tuned by a modified two-gang
6.3-123-pF/5.7-78-pF variable capaci-
tor. All rotor plates except six were re-
moved from the large section and all
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How to get into
One of the hottest money-making
fields in electronics today-
servicing two-way radios!

o Purlancy?
635-2232

/m

DULANEY COMMUNICATIONS SERVICE

13 ERAST 15° ST,

LTI

2-WAY RADIO

HE’S FLYING HIGH. Before he got his CIE training and FCC License. Ed Dulaney’s only professional skill was as a com-

mercial pilot engaged in crop dusting. Today he has hls own two-way radio company, with seven full-time employees.

"1 am

much better off financially, and really enjoy my work,” he says. Read here how you can break into this profitable field.

More than 5 million two-way transmitters have skyrocketed
the demand for service men and field, system, and R&D engi-
neers. Topnotch licensed experts can earn $12,000 a year
or more. You can be your own boss, build your own com-
pany. And you don’t need a college education to break in.

OW WOULD YOU LIKE to start col-

lecting your share of the big
money being made in electronics today?
To start earning $5 to $7 an hour...
$200 to $300 a week...$10,000 to
$15,000 a year?

Your best bet today, especially if you

don’t have a college education, is prob-
ably in the field of two-way radio.
Two-way radio is booming. Today
there are more than five million two-
wuy transmitters for police cars, fire de-
partment vehicles, taxis, trucks, boats,
planes, etc. and Citizen’s Band uses—
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and the number is still growing at the rate
of 80,000 new transmitters per month.

This wildfire boom presents a solid
gold opportunity for trained two-way
radio service experts. Many of them are
carning $5,000 to $10,000 a year rmore
than the average radio-TV repair man.

Why You'll Earn Top Pay

One reason is that the United States
Government doesn’t permit anyone to
service two-way radio systems unless he
is licensed by the Federal Communica-
tions Commission. And there simply
aren’t enough licensed electronics ex-
perts to go around.


www.americanradiohistory.com

Another reason two-way radio men
carn so much more than radio-TV serv-
ice men is that they are needed more
often and more desperately. A home
radio or television set may need repair
only once every year or two, and there’s
no real emergency when it does. But a
two-way radio user must keep those
transmitters operating at all times, and
must have their frequency modulation
and plate power input checked at regu-
lar intervals by licensed personnel to
meet FCC requirements.

This mcans that the available licensed
cxperts can “write their own ticket”
when it comes to earnings. Some work
by the hour and usually charge at Jeast
$5.00 per hour, $7.50 on cvenings and
Sundays, plus travel expenses. A morce
common arrangement is to be paid a
monthly retainer fee by each customer.
Although rates vary widely, this fixed
charge might be $20 a month for the
hase station and $7.50 for each mobile
station. A survey showed that one man
can easily maintain at least 100 stations,
averaging 15 base stations and 85 mo-
biles. This would add up to at least
$12,000 a year.

Be Your Own Boss

There arc other advantages too. You can
become your own boss—work entirely
by yourself or gradually build your own
fully stafled service company. Instead
of being chained to a workbench,
machine, or desk all day, vou'll move
around, sce lots of action, rub shoulders
with important police and fire oflicials
and business executives who depend on
two-way radio for their daily operations.
You may even be tapped for a big job
working for one of the two-way radio
manufacturers in field serviee, factory
quality control, or lahoratory rescarch
and development.

How To Get Started

How do you break into the ranks of the
big-moncy carners in two-way radio?
This is probably the hest way:

I. Without quitting your present job,
Jearn enough about clectronics fun-
damentals to pass the Government
FCC Exam and get your Commer-
cial FCC License.

2. Then get a job in a two-way radio
service shop and “learn the ropes” of
the business.

3. As soon as you've carned a reputa-
tion as an eapert, there are several
ways you can go. You can move oul
and start signing up and servicing
your own customers. You might be-
come a tranchised service represen-
tative of a big manufacturer and then
start getting into two-way radio sales,
where one sales contract might net

vou $5,000. Or you may even be in-

vited to move up into a high-prestige

salaried job with one of the major
manufacturers either in the plant or
out in the ficld.

The first step—mastering the funda-
mentals of Electronics in your spare time
and getting vour FCC License—can be
easicr than you think.

Cleveland [nstitute of Electronics has
been successfully teaching clectronics
by muail for over thirty years. Right at
home, in your spare time, you learn
clectronics step by step. Our AUTO-PRO-
GRAMMED® lessons and coaching by
expert instructors mahke everything clear
and ecasy, even for men who thought
they were “poor learners.” You'll learn
not only the fundamentals that apply to
all electronics design and servicing, but
also the specific procedures for install-
ing, troubleshooting, and maintaining
two-way mobile equipment.

Get Your FFCC License. ..
or Your Money Back!
By the time you've finished your CIE
course, you'll be able to pass the FCC
License Exam with ease. Better than
nine out of ten ClE-trained men pass
the FCC Exam the first time they try.
even though two out of three non-CIE
men fail. This startling record of achieve-

ment makes possible the famous CIE
warranty: vou'll pass the FCC Exam
upon completion of your course or your
tuition will be refunded in full.

Ed Dulancy is an outstanding cxam-
ple of the success possible through CIE
training. Before he studied with CIE,
Duliney was a crop duster. Today he
owns the Dulanecy Communications
Service, with seven people working for
him repairing and manufacturing two-
way equipment. Says Dulaney: “I found
the CIE training thorough and the les-
sons casy to understand. No question
about it—the C1E course was the best in-
vestment | ever made.”

Find out more about how to get ihead
in all fields of electronics, including two-
way radio. Mail the bound-in postpaid
reply card for two FREE books, “How
To Get A Commercial FCC License”
and “How To Succeed In Electronics.”
If card has been removed, just mail the
coupon below.

NEW REVISED G.l. BILL BENEFITS:

All CIE courses are approved for fuli
tuition reimbursement under new G.1.
Bill. If you served on active duty since
Jan. 31, 1955, OR are in service now,
check box on reply card or coupon
for G.1. Bill information.

Cleveland Institute of Electronics

(o2
=] |

2 New
CIE CAREER
COURSES

License.”

1. Electronics Technology
with Laboratory . . . Teaches

161-piece laboratory you ap-
ply the principles you learn
by analyzing and trouble-
shooting electronics equip-

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

Please send me without cost or obligation:

Your new illustrated 44-page book, ‘‘How To
Succeed in Electronics.”

Your book on, “How To Get a Commerciai FCC

| am especially interested in:
[ Electronics Technology
[] Broadcast Engineering
[ First Class FCC License

[ Electronics Technology with Laboratory

Name

ment.

2. Electronics Engineering . . . Address__
Covers steady-state and tran-

sient network theory, solid City_
state physics and circuitry,

puise techniques, computer State

1776 East 17th Street, Cleveland, Ohio 44114

[ Electronic Communications
7 Industrial Electronics

[ Electronics Engineering

(PLEASE PRINT)

Zip - __Age

logic and mathematics
through calculus. A coltege-
level course for men already

r
|
|
J
|
|
|
I
|
|
|

you the fundamentals. With a |
I
I
|
l
|
[
l
l
I
l

working in Electronics. }
l

| S ————
r

Circle 11 on reuder service card
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[7] Veterans & Servicemen: check here
for latest G.I. Bill information.
Accredited Member National Home Study Council
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GLOSSARY OF TERMS AS USED
OR APPLIED TO DIRECT
CONVERSION

AM Reception—The in-
coming signal is mixed in a linear
detector with a coherent local os-
cillator signal that is maintained
in proper phase relationship so
the upper and lower sidebands
reinforce each other. If the os-
cillator is 90° away from the opti-
mum phase, the sidebands can-
cel and the detector output is
zero.

Audio Image—Similar to im-
age interference in a superhet.
The audio image frequency is
twice the audio bandpass re-
moved from the local oscillator
freguency.

CW Reception—Local os-
cillator must be tuned to one side
of the incoming carrier. it is usu-
ally tuned to the side having the
least interference.

Coherent Detector—A phase-
sensitive device whose output is
proportional not only to the am-
plitude of the signai being de-
tected but also to its phase at the
instant of detection. Its output is
either negative-going or positive-
going, depending on the in-
stantaneous phase relationship
between the incoming signal and
the reference (local) oscillator.

Coherent Oscillator—An os-
cillator having the same fre-
quency and a fixed phase rela-
tionship with some other signal
source. Its output is a signal with
definite phase, voltage and cur-
rent relationships between identi-

cal wave elements.

Homodyne Reception—No
local oscillator is used. Instead, a
portion of the incoming carrier is
fitered out and then recombined
with the composite broadcast sig-
nal in proper phase to demodu-
late the sidebands.

Product Detector—A linear
device in which the output sig-
nal’s amplitude is proportional to
the amplitude of the input signal
as long as the input signal’s am-
plitude is much lower than that of
the bfo or injection oscillator.

SSB Reception—Only one
sideband is transmitted. In direct
conversion, the sideband being
transmitted (upper or lower) de-
termines on which side of signal
the local oscillator must be tuned.
In SSB reception, the audio im-
age will be on the wrong side of
the re-inserted carrier to be read-
able and will produce only an an-
noying interference.

Synchrodyne Reception—For
AM reception, the local oscillator
is locked in phase with the in-
coming carrier. The af output of
the demodulator has amplitude
proportional to the cosine of the
phase angle (¢) between the in-
coming signal and the local os-
cillator. Output is maximum when
the phase angle is 90°, cos ¢ is
zero and output is zero.

Synchronous Detector—See
Coherent Detector.

Two-Phase Synchronous Re-
ceiver—Uses two  identical syn-
chronous detectors, each fol-
lowed by low-pass filters and af
amplifiers. One synchronous de-

tector is fed a signal from the lo-
cal oscillator that is in phase with
the incoming carrier. The other
detector is fed a local oscillator
signal that has passed through a
90° phase-shift network. The out-
put of the in-phase detector has
maximum aplitude while the out-
put of the 90° out-of-phase (quad-
rature) detector is zero. This cor-
responds to the separation of the
in-phase (1) and quadrature (Q)
sidebands of the 3.58-MHz sub-
carrier in color TV reception.
Thus, in the two-phase synchro-
nous receiver, the in-phase and
guadrature detectors may also be
calied | and Q detectors.

If the local oscillator’s phase
shifts a few degrees, the | detec-
tor output drops in amplitude and
the Q detector -output rises ‘in
proportion to the phase error.

The amplified outputs of the |
and Q detectors can be fed
through an audio phase discrim-
inator to obtain a dc voitage that
can be used as afc to pull the lo-
cal oscillator back into sync.

In the case of interference;
the local oscillator is locked in on
the desired carrier and the | out-
put is maximum and the Q output
is zero. The interference signal
on an adjacent channel causes
the | output to contain the com-
ponents of the desired and un-
wanted signals. At the same time,
the Q output will contain only the
interference signal. Since the in-
terference component is the
same in both channels, it can be
amplified and phase shifted so as
to balance out.

but one removed from the smaller sec-
tion. This results in a maximum capaci-
tance of around 70 pF in the large sec-
tion and about 15 pF in the small onc.
A glossary of terms used in con-
nection with direct-conversion circuitry
and a bibhography of material on the
subject are included. There will be more
on direct conversion in the future. This
includes an equipment report on the
Ten-Tec RX-10 4-band direct-con-
Version communications receiver.
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“Now let me see how it looks on the other
side again.”
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test

instrument
tricks

Measure component values
that are outside your
instrument’s range

By JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
cral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
South, New York 10003.

R-E’s Service Clinic

YOU CAN DO A LOT OF THINGS WITH
“standard” test equipment. Use your
imagination. For example, here are
some typical questions, culled from
the Clinic mailbag:

“How can | mecasure the value of
a 4,000-uF electrolytic, when my ca-
pacitor-checker only goes to 2,000-uF.

Disconnect t, and connect an-
other one in series with 1t, watching po-
larity. If the other one is also 4.000-
#F the combination is now a 2,000-
#F unit and you can read it. If the
extra one is say 1,000-pF the result-
ant capacitance will be somewhere
around 500 pF. Capacitors in series,
formula: roughly half of the smallest.
With this. vou can tell whether the big
onc 1s open or not. and that's what
you want to know (Fig. ).

KNOWN CAPACITOR

SR S
Fig. 1

By the way you can use the re-
verse of this to check a very small ca-
pacitor, if it comes out jammed right
up to one end of the dial. Connect a
known cupacitor across the terminals
of the cap-checker (tuke the test-leads
off). Balance for the widest eye-open-
ing or mecter deflection, which ever
vours does. Now connect the un-
known across this onc, and rebalance
the bridge. You can usually read 3- to
4-pF capacitors by the increase in
rcading needced to restore balance.

Cable breaks

“I've got a long shiclded audio
cable and it’'s open! Is there an casy
way to find out where the break is?”

Yep. Lcave the capacitor-checker
turned on! Connect it right across one
end of the cable. from inner con-
ductor to shicld. Balance the bridge
and note the capacitance rcading. This
is the capacitance between the inner
conductor and the shield. Actual read-
mg isn’t important.

Now go to the other end of the
cable and repeat this test. Most cables
break right at one end or the other, at
the plugs. If you get a good-sized ca-
pacitance reading at one end, and
practically nothing at the other, the
very low-reading end is where the
break is (Fig. 2).

If the two readings are almost the
same, the break is somewhere near the
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center ot the cable. For example;

cable with 1.0-pF capacitance per
foot, and 100 ft long. You read 60 pF
at one end and 40 pF at the other.
The break is 60 fcet from the 60-pF
end. (Notice how | make those figures
come out even?) In actual cables it
won't come out so even, of course,
but the percentage will!

Take the two readings and add
them. This is the total capacitance of
the cable. Now measure the length,
and you'll get the capacitance per
foot. Do the mathematics and youll
find out where the break i1s from ci-
ther end. in terms of the percentage of
total length. (Incidentally, this s
handy for checking out long rolls of
shielded cable, coax, etc., on a reel.
without unwinding the whole thing. In
fact. you can cven use this method be-
tween a good wire and a broken
onc—inside an intercom cable, etc.

Read the capacitance between the
known-good wire and the broken
ends.

“They tell me that the circuit
breaker pops at 1.25-A ac. | haven’t
got an ac ammeter! How can | read
i

Use a Genuine Simplified Ohm's
Law Digital Computer. In other
words, connect a good 1.0-ohm re-
sistor in scries with the circuit. Then
connect an ac voltmeter across the re-
sistor (Fig. 3). Now. cach 1.0-volt ac

1.0 ARESISTOR st
FOWER ‘*—’\‘/(/\/—«r —= —J RADI;]
SOURCE | ‘ e
J
‘ | L
@ ofor o
VOLTMETER
Fig. 3
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read on the meter indicates 1.0 A of
ac current flowing through the re-
sistor. Count it up on your fingers.
That’s where the “digital computer”
comes in.

This same gadget can be used to
read milliamperes. in high voltage dc
circuits. Just use a good 1,000 ohm
resistor. For every milliampere of cur-
rent flowing through the resistor, you
read 1.0 volts Ac or dc; just be sure to
use a high-impedance meter.

Fhe same trick will work in Tow-
voltage dc circuits, but you can't use a
I-ohm  resistor, especially  down
around 6 volts or so. One ampere of
current will cause a 1.0-volt drop across
the resistor, and your set will have
only 5.0 volts left! You can use this if
you have a variable-output dc bench
power supply. Just run the voltage up

until you read the correct input volt-
age ar the set. This will compensate
for the metering-resistor drop and ev-
erything will be normal.

“How can I read the rt output of
a little CB transmitter on my scope? |
get nothing, just a line.”

That’s normal. The average ser-
vice scope doesn’t have much sensi-
tivity at 27.0 MHz! So you're not go-
ing to get a heck of a lot of signal
through your vertical amplitier. Con-
nect a diode across the direct-probe
tip, and then modulate the CB trans-
mitter with some kind of audio signal.
For example, feed an audio oscillator
to a little speaker; tie the push-to-talk
button of the CB transmitter down,
and place the mike close to the
spcaker cone. Then look for the tone-
modulating frequency on the scope.

If you have a crystal-demodula-
tor probe with your scope, use it. If
the pattern isn't high cnough, fasten
about 12 to 15 inches of wire to the
probe tip and couple it loosely to the
transmitter’s  whip antenna. If you
must make tuning adjustments, etc.
tune for maximum pattern height. In-
cidentally, a No. 222 penlight bulb
makes a good “dummy antenna” for

very small CB  transmitters. Won't
glow very brightly, but will glow

enough to be surc that the thing is
putting out rf. Solder the bulb to
regular antenna plug used on set. Re-
move antenna.

There are lots of other ways to
use your “common” test equipment,
to make special tests. Use vour inge-
nuity! You’ll come up with lots of use-
ful ideas. Have fun!

Reader Questions

RED FLICKER

I’ve got an odd problem in an Admi-
ral 25E6 chassis. Colors flicker at a fast
rate; seems to be mostly in the red. Other-
wise OK; this is not loss of color-sync or
barber-pole. Haven't been able to pin it
down.—J.H., Los Angeles, Calif.

There’s one way of finding out.
Eliminate the other two colors! Turn
the Blue and Green screens off. and
check it on a pure red picture or pat-
tern. This type of trouble is often due to
things like an intermittent solder joint,
peaking choke. capacitor or resistor—in
the R-Y color-difference  amplifier
stage, of course.

Another good possibility; check the
wiring of the pix tube socker for dirty
contact, broken wires, etc. “Tap
around” in the R-Y amplifier circuit
with a pencil, looking for loose contacts.

COLOR PROBLEMS, CH. 13 ONLY

The color is OK on all channels but
13, in this G-E GI3 chassis. Sound and
picture are off, too; if I tune for one, I
lose the other. No color, except when I
balance the channel-scelector between 12
and 13.—H.J., Fresno, Calif.

From the symptoms. I’d say

“Tuner”. Everything elsc is common. It

you'll sweep the rf response of Ch. 13
on this tuner, youw’ll probably find some-
thing that looks like a camecl-saddle!
Single-channel problems with these
characteristics are almost always due to
tuner troubles, since this is the only
thing that is “changed” when you
change channels.

BAD ULTOR CONTACT

I get horizontal streaks and flashes
inthis RCA CTC-17X. Video looks pecu-
liar. The streaks are very thin, and inter-
mittent. The higher the brightness, the

worse the streaking. Ive checked all of
the video tubes, voltages, etc., with no
luck. This is a new one. Scope shows noth-
ing unusual in the signal through the video
stages.—K.N., Berkley, Mich.

I know what you might have. IU's
rare, fortunately, but I've seen it happen
three times (once in my own sct)! The
internal connection from the ultor but-
ton on the picture tube may be bad. The
internal dag coating may have broken
loose Irom the metal button

If' this happens, the high voltage
arcs intermittently from button to coat-
ing, and this produces the thin horizon-
tal streaks. Naturally, the higher the
beam current (more brightness) the
worse the arcing.

Check: clean the bell of the CRT
very well, around the button. Fold the
rubber cap back, hook up the lead, and
turn out the room lights, Watch the ul-
tor connector. If this has happened,
vou’ll be able 1o see several tiny red arcs
from the button to the coating, ob-
viously inside the glass! Turn the bright-
ness up and down while you’re waich-
ing (or have someone else do it. This
would take an awfully long arm)! If the
arcing is inside the tube and increases
with an increase in brightness, that's it.

Only cure for this is a new picture
tube, 'm afraid. Before you replace it,
be sure to check all of the connections
in the HV circuit: HV rectifier, socket,
wiring, resistors, elc. A burnt series re-
sistor in the HV lead, or an arced-over
HV rectifier socket, can imitate it very
closely.

NO CONTROL OF BRIGHTNESS

I can set up this RCA CTC-38XL to
make a good picture, but the brightness
control won’t cxtinguish the raster. (I
checked the brightness limiter, too.) The
screen controls won't extinguish the
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beams, cither. Everything looks normal;
voltages pretty close. In Service position,
all I can get is a bright white line, but 1
can juggle the screen controls on a picture
and come out pretty good. Something's
still wrong, though.—T.S., Huntington,
Ww.v.

Youwll find that your pix tube grids
arc too far positive. If the cathode volt-
ages are close, and vary with the bright-
ness controls, as you say, and the screen
voltages are in the ballpark: there’s only
once thing left. The grid voltages, which
are controlled by the color-difference
amplifier stages, are so far positive that
the cathode voltage cannot cut the
beams off.

Needless to say. this will be some-
thing common to all three color-difter-
ence amplifiers. Check plate resistors,
etc.

BLOBS OF COLOR, BUT NO COLOR

This Magnavox T-924 chassis came
in for service with a very small picture,
which soon disappeared. Checking the
power supply, 1 found the thermistor and
varistor in the auto-degausser completely
gone; just 4 wires with blobs of metal on
the end. After replacing these, and one of
the power supply diodes, I got a picture.

However, I have no color. The screen
is covered with big blobs of different col-
ors, but they 're stationary. Color and tint
controls have no cffect. What clse is
wrong here?—N.C., Brooklyn, N.Y.

This kid has been tapped by light-
ning, and hard! When this happens, the
resulting tremendous transient will
magnetize the picture tube, due to the
degaussing coils themselves. It has hap-
pened before.

Try this: degauss the tube very
thoroughly with a big coil, and 1 think

{continued on page 91)
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new products

More information on new products is available from the manu-
facturers of items identified by a Reader Service number. Use the
Reader Service Card on page 103 and circle the numbers of the
new products on which you would like further information. De-
tach and mail the postage-paid card.

SECURITY SYSTEMS, models AL-10, AL-
20, FM-10, LR-10, RR-10, AR-10, PP-10,
SP-10. Line of interchangeable circuit
modules for solid-state electronic security
systems such as perimeter, radar, ultra-
sonic and stress detection types. The
modules can be used individuaily or in

< By
*ﬁ-f i
e 11 e TUAT AL,
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multiples to give warning of forced entry
or fire. Each compact module is produced
on a printed circuit board with all con-
nections made with screw-type barrier
strip for mounting in almost any enclo-
sure.—Detectron Security Systems, Inc.,
Bay Street, Sag Harbor, N.Y. 11963.
Circle 31 on reader service card

MINIATURE FIRE ALARM, Mini-Sentry
CF-2, for homes, offices, stores, schools,
factories. No nails or holes in walls are re-
quired for installation. Place unit on wall
near ceiling and plug into 110-117 Vac
outlet. The alarm activates the buzzer
when ceiling temperature reaches 135°F.

This 3 0z. unit comes complete with 10
foot electrical cord and five adhesive cord
holders. $8.95 for one; $8.45 each for two;
$8.25 each for four; $8.00 each for six.—
Diamond International Industries, Dept. F-
6, 1045 Airport Blvd,, South San Fran-
cisco, Calif. 34080.
Circle 32 on reader service card

ALARM SYSTEM, Defender mode! DS-80.
Designed for the professional security
market, the 915-megahertz microwave in-
trusion alarm system incorporates an in-
conspicuous antenna sensor and ambient

light sensor to monitor relatively large
areas. Protects remote locations by
adding extra sensors. The command mod-
ule performs electronic logic analysis to
verify human intrusion before activating

alarm; the light sensor does a similar job.
Each sensor may be used independently
or together to set off alarm.—Bourns Se-
curity Systems, Inc., 681 Old Willets Path,
Smithtown, N.Y. 11787

Circle 33 on reader service card

OSCILLOSCOPE, mode! 5000A features
25-MHz bandwidth, stable triggering be-
yond 50 MHz, vertical bandwidth from dc
to 25 MHz (—3 dB point). Built-in vertical
delay line provides 50 nanoseconds of dis-
play prior to the trigger point on input
waveform. The 5000A has 3% calibrated
vertical sensitivities from 10 millivolts to 50

[ 2 ]

volts per division in 1, 2, 5 sequence. input
jmpedance is 1 megohm, 30 pF. Sweep
delay circuit allows display of any 10-divi-
sion segment of the 40-division sweep. For
field service, research lab, quality control
and production testing applications.
$595.00.—Hickok Electrical Instrument
Corp., 10514 Dupont Ave., Cleveland,
Ohio 44108.
Circle 34 on reader service card

FREQUENCY SCALER, mode! [B-102.
Used in combination with frequency
counter provides measurement capability
to 175 MHz, and measures vhf region with-
out vhf counter. Divides input frequencies

from 2 MHz to 175 MHz, with the scaled
output fed to any frequency counter with a
1 megohm input. Input circuit of /B-102

triggers at extremely low signal levels.
Front panel sensitivity contro!l and built-in
meter allow adjusting the input signal for
maximum sensitivity. All solid-state.
$99.95 for kit. —Heath Co., Benton Harbor,
Mich. 49022.

Circle 35 on reader service card

ANTENNA ROTOR, mode/ AR-20. Posi-
tive-grip U-bolt clamp for mast mounting,

die-cast upper mast housing, positive
braking system, fully automatic control.
Set direction, unit will stop automatically

and accurately. [lluminated dial face when

system is operating.—Cornell Dubilier

Electronics, 50 Paris St.,, Newark, N.J.
Circle 36 on reader service card

REPLACEMENT MULTIPLIERS. Exact re-
placements for TV high-voltage triplers
and quadruplers. Line of four multipliers
reduce radiation hazards and cost of fly-
back transformers. These units eliminate
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Measurably

Better!

MICRONTA® MULTITESTERS
Soild Only by Radio Shack

.

2995

#22-152

100,000 Ohms/
Voit! 27 Ranges!
4" Mirror Scale,
Fully Protected

Against Burnout.

F£22-049

30,000 Ohms/
Volt! 26 Ranges!
334" Scale,

1% Resistors.

1 595

F#22-022

20,000 Ohms/Voit!
28 Ranges! Mirror
LAl Scale, 1%

[ Resistors.

“

Factory wired VOM's (with batteries
& leads included!) at “kit" prices!
Performance proven by servicemen,
technicians, hobbyists. Try 'em at our
over 1100 stores in 49 states, almost
every town and city. We're in the
phone book. Or we'll ship anywhere
in the USA postpaid.*

Ask for

—— .
RADIO SHALK )
M ranoy ORNORATION o

2725 W. Tth St.
Fort Worth, Texas 76107

*Add your state. local taxes.
Circle 61 on reader service card

FREE
Catalog!

high-voltage rectifier tube and socket,
focus rectifier or tube and socket, shunt-
regulator tube, and high-voltage cage.
The four assemblies meet the specifica-
tions of all major set brands. TVM-026,
$79.95; TVM-108, with separate pix tube

anode connector and a 2500 pF, 10 kV ca-
pacitor, $43.95; TVM-153, with pix tube
anode cap and a 27-in. lead, $39.95; TVM-
778. with anode connector, $39.95 —Inter-
national Rectifier Corp., 233 Kansas St.,
El Segundo, Calif. 90245.

Circle 37 on reader service card

FREQUENCY COUNTER, model 1250.
Portable counter has full range coverage
of 5 Hz to 32 MHz, solid-state LED read-
outs, four ranges with automatic decimal
positioning, and a 1-MHz output at TTL
levels to use as source for trouble-shoot-
ing circuits on a “‘closed-loop” basis. The
counter, designed for bench, field, and in-
dustrial applications, has an input imped-

- TUBE
TESTER

WE HAVE THE
LATEST TUBE *Elcq
L]

DATA AND ; HEA,.H
ADAPTERS = J“‘Ckso
FOR = o KNig N

ER
Don’t let your I.c

tube tester
become
obsolete

CLIP AND MAIL COUPON TODAY

. COLETRONICS SERVICE INC. .
» 1744 Rockaway Ave., 71 *
. Hewlett, N.Y. 11557 e
e [J Enclosed find $3.50 for latest data. .

*
: [J Enclosed find $5.00 for 1.yr. subscription e
H (Latest Data Plus 2 Supplements.) :
o Specify Model No Make .
. [ ]
+ Name 5
s Address 5
¢ City State Zone .
L] L ]

72 RADIO-ELECTRONICS e NOVEMBER 1971

www americanradiohistorv com

ance of 1 megohm shunted by 30 pF and
input sensitivity of 250 mV rms (max. 50 V
rms or dc). $395.00.—Weston In-
struments, Inc., 614 Frelinghuysen Ave,,
Newark, N.J. 07114,

Circle 38 on reader service card

EPOXY GLUE, Minit-Cure. Multipurpose
epoxy with curing time of less than 60 sec-
onds at 75 F (room temperature). Use to
bond metals, woods, plastics, rubber and

glass. For repairs, maintenance, lab work

and production. Tensile strength of 2900

psi,—Tescom Corp., Instrument Div., 2633

S.E. 4th St., Minneapolis, Minn. 55414.
Circle 39 on reader service card

OSCILLOSCOPE, mode/ 572. 7 in. scope
intended for special applications where
high legibility is a critical requirement.
Contains matched, sensitive d-c amplifiers
and balanced attenuators for each axis,
permitting phase comparisons and mea-
surements with very small error. 10 cm x
12 cm viewing area on the display tube.

P

Sensitivity better than 20 mV/cm with
bandwidth of about 2 Hz to 600 kHz-3 dB,
plus a sweep range of 1 Hz to 100 kHz.
Weighs 30 Ibs. $589.00.—Kikusui, c/o
Marubeni-lida (American) Inc., 200 Park
Ave., New York, N.Y. 10017

Circle 40 on reader service card

SCANNING RECEIVER, SCAN 202 HL, is
a multiple-channel monitoring crystal-con-
trolled receiver. Designed for police and
citizens to scan all three public safety ra-
dio bands, the device can be programmed
to tune the field in high band, low band or
uhf frequencies, and monitors up to eight
specific channels. Handles frequencies
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from 25 to 512 MHz FM; covers two main
public safety bands, 152-164 MHz FM and
30-39 MHz FM. Built for 12-volt dc mobile

“00/4§

operation or 117-volt ac use, the scan

comes with power cord, telescoping an-

tenna and built-in speaker. $179.95. —

Pace Div., Pathcom, Inc., 24049 South

Frampton Ave., Harbor City, Calif. 90710.
Circle 41 on reader service card

MULTITESTER, mode/ 51-100, for lab,
plant, and service shop. Features 8.5 pA
meter-movement for 100,000 ohms-per-
volt dc, 10,000 ohms-per-volt ac readings.
Has low dc voltage range (0.3 volt) which

is useful for semiconductor circuits. The
51-100 is pocket-size, has band-suspen-
sion meter movement; overload protec-
tion. Capacitance; 0—0.01, 0.2uF. Deci-
bels: -20 to +58 dB. $30.88.—Weltron
Co., 514 E. Peabody St., Durham, N.C.
27702.
Circle 42 on reader service card

4-CHANNEL HEADPHONES, Quadrafone
model K2 + 2. This headset is engineered
with four separate dynamic driver ele-

ments to reproduce sound from 4-channel
amplifiers. The K2 + 2 is compatible with

conventional stereo amplifiers, as well as
4-channel and augmented 2-channel
stereo, and operates from standard stereo
phone jacks. Features fluid-filled earcup
cushions for isolation of ambient noise
and wearing comfort. Frequency response
is 10 to 20,000 Hz; total harmonic dis-
tortion is 95 dB SPL; impedance 4 to 10
ohms. $85.00 with carrying case.—Koss
Electronics, Inc., 4129 N. Port Washington
Road, Milwaukee, Wis. 53212.
Circle 43 on reader service card

FM STEREO RECEIVER, BRC Ferguson
mode/ RA-288. This 90-watt receiver fea-
tures solid-state circuitry, FET FM front
end, electronic tuning and electronically
activated tuning indicators, black out front
panel, push button switches for

mono/stereo mode, phono (mag or ce-
ramic), tape, FM, FM afc. Oiled walnut
cabinet included. 100 watts total IHF out-
put; S/N better than 60 dB at phono input;

30 to 20,000 Hz response. Capture ratio
2.7 dB; MPX separation 30 d3. Impedance
is 4 to 16 ohms. Operates on 110-120 volts
ac, 60 Hz. $220.00.—Olson Electronics,
260 South Forge St., Akron, Ohio 44308.
Circle 44 on reader service curd

STEREO RECEIVER, model KR-4140. This
80-watt (IHF), FET, IC, FM/AM receiver

TV TUNER SERVICE

'4 . VHF, UHF, FM or IF-Subchassis. . .

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest
and now the largest tuner service company in the
world. Here is what you get.

1. Fastest Service—8 hr.—in and out the same
day. Overnight transit to one of our six plants,
far parts, tuners or (F-modules.

2. All tuners cleaned inside and out, repaired,
realigned and air tested.

3. On IfF-modules all stages checked, all traps set
with high calibre test equipment.

4. Fine Quality! Your customers are satisfied and
you are not bothered with returning your units
for rework!

5. Lower Cost! Up to $5.50 less than other tuner
companies!

6. Friendly, helpful personalized service!

... All Makes

yoige..

Fast § hr. Service!

o1

FIRST TO OFFER 365-DAY GUARANTEE!
COLOR—BLACK & WHITE-—TRANSISTOR TUNERS-

ALL MAKES
GUARANTEED COLOR ALIGNMENT-
NO ADDITIONAL CHARGE

LIKE TO DO IT YOURSELF?

PTS makes all tuner parts available to you.

Send one dollar (redeemabfe) for our TUNER RE-
PLACEMENT GUIDE AND PARTS CATALOG

We offer you finer, faster...

[l Precision

Tuner Service

For fastest service. send faulty unit with tubes, shields and ail broken parts to.

PTS ELECTRONICS, INC.

e 60 pages of top information @ Blow-up of all
tuners e Largest exact tuner replacement guide
e Antenna Coit Replacement Guide o Multi-fit
Replacement Tuner Shaft Guide

VHE-UHF-fM $9.95
uv-comso  $16.95
{F-MODULE $12.50

Major Parts charged at Net Price

CUSTOMIZED REPLACEMENTS AVAILABLL
FOR N(2 95 UPINEW OR RFRUNTI

HOME OFFICE— P.0. Box 272—Bloamington, ind. 47401 Tel. 812/824-9331
SOUTHEAST— P.0. Box 6771—Jacksonville, Fla. 32205 Tel. 904/389-9952
WEST COAST— P.0. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220
EAST— P.0. Box 3189—Springfield, Mass. 01103 Tel. 413/734-2737
SOUTHWEST— P.0. Box 7332—Longview, Tex. 75601 Tel. 214/753-4334
MOUNTAIN— P.0. Box 4145—0enver, Colo. 80204 Tel. 303/244-2818

Circle 62 on reader service card
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delivers an rms power output of 33 watts
per channei at 4 ohms (24 watts per chan-
nel at 8 ohms). Frequency response is 20
to 40,000 Hz (-~ 1.5 dB); power bandwidth
is 18 to 30,000 Hz, with distortion less than
0.5% of rated output. The tuner section is

55 dB; IHF selectivity, 1.8 pV; IHF sensi-
tivity, with a capture ratio of 2.5 dB (IHF).
$259 95. Optional oiled walnut cabinet,
$19.95.—Kenwood Electronics, Inc., Dept.
P., 15777 South Broadway, Gardena,
Calif. 90248.

Circle 45 on reader service card

GLUE GUN KIT.This automatic gun offers
rapid heating, top loading, automatic dis-
pensing and flow control. A built-in light
shows when the tool is ready for use and

illuminates the work area. The hot-melt
glue and caulk sets in 30 seconds and ad-
heres to wood, plastic, rubber, leather,
textiles, concrete, plaster and light metals.
Kit comes complete with carrying case,
supply of glue and caulk sticks, storage
tray, bench stand and manual. $10.95 —
Weller, div. Cooper Industries, 100 Wellco
Road, Easton, Pa. 18042.
Circle 46 on reader service card

SWEEP MARKER GENERATOR, model
SMG-39. This precision ‘jitter-free’ marker
generator provides all needed bias and
linear sweeping signals for negligible error
in alignment of any TV receiver when used
with standard oscilloscope. Features VFO

=
—

* @ =
o g THOMS8800 gy

5 o o l"ef_ ,

/4

variable marker, 4 bias supplies including
—67 volts. All output signals: TV LLF.,, FM
I.F., VSM, chroma, 4.5 MHz and VFO. Ca-
bles, probes and leads come with gener-
ator.—Lectrotech, Inc., 4529 N. Kedzie
Ave., Chicago, lll. 60625.

Circle 47 on reader service card

HI-FI SPEAKERS, mode! 3. One model in
a line of six speaker systems ranging from
$30.00 to $198.00, along with six unitary

factory marking.

IC’'s REMOVED FROM BOARDS

These units were removed from printed circuit boards. All are brand new
{mostly T1) but have soider on leads. All are dual in line with 74-- Series

SN7400, SN7401, SN7402, SN7440, SN7410
SN7473 dual JK flip-flop ............ooiiiiiiin
SN7474 duail-type ‘D" flip-flop ...................c e
SN7482 two-bit binary fuli-adder ..........................

......................... ea. .15
........................ ea. .25
......................... ea. .25
........................ ea. .35

EPOXY TRANSISTORS

DIGITAL SPECIAL

Popular numbers, ail factory-marked with
2N-type numbers. Guaranteed minimum
of 40 pieces of TO-5 and TO-18 mixed.

good.

Ten brand new lon carriers) dual-in-line
JK flip-flops—LU321 with data sheet and

1 two pages of application notes deacribing
Unteated. but sampling indic ates over 85% §

hookups for—divide by three through ten,
and twelve. Also self correcting ring coun-

approximatasly 1-ounce--40+ transistors
for only $1.89

ter hookups, etc.
10 LU321 W/data  $5.00

unit includes board, SN7490, \)
SN7475 quad tatch, SN7447 ” \/
7-segment driver and RCA
“numitron’’ display tube éfz/
W/decimal. 1" x 4.5" module ‘f\//
will mount on 1°' centers.

kit $12--wired and tested $15.

All IC's are new and fully tested —

— kits are shipped within ten days of

on all goods sold.

TY¥L dual-in-hne
7400, 7401, 7402, 7404, 7405, 7410,
7420, 7430, 7440,

7450, 7451, 7453 AN—3 for $1.00

DIGITAL COUNTER MODULE 30mMC % LINEAR IC's (dual-in-line

709 uperavwonal amphhier $ 70

710 volidge comparator 75 ¥ sheer of 3pplication nates coverng the

711 dual comparator .75 ¥ hasic cicuits using op-amps

810 dual operatonal amphfier  1.25 8 < 75 pach

NES525 memory sense amplifer 1.50

7524 dual sense amplifier 1.50
e 0

LED Reda Emitting Lamp 60
leads are plated with gold or solder. 7491 8Lushiftregisie

I 0 7493 4 bt binary counter 1.7% N1283 Signeuc 8 bit scratch pad 1.75
‘::Id;lr:d.":\'d:siig: hmnon’;Ii:gma:; ;:;::;: 74192 up/down decade counter 2,00 8M21 75MC dual JK Hip-flop 1.25
for smaller orders. California residents 74193 up/down binary counte 2,00 7495 4 Lui SHIFT REGISTER 1.75
add sales tax. IC orders are shipped 8220 panty gen/checker 1.00 8H70 UHS tple 3 input NAND 40
within two workdays of receipt of order 8242 4 bit comparator 8HB80 UHS Quad 2 mput NAND 50

(open collector}

receipt of order. Money back guarantee 8280 preset decade counter 2.00 8270 4 bitshift register 2.00

BABYLON
ELECTRONICS

7441 BCD decaoder drniver 1.50
7442 BCD decoder 2,00
7473 dual JK flip flop .85
7474 dual type D FF .B5
7475 quad taich 1.50
7476 dual JK FF .75 SEND FOR
7480 gated full adder 1.00 FREE FLYER
7486 quad exclusive or gate 1.00
7490 decade counter 1.50

LINEAR SPECIAL
Ten (10) Fawchid dual-imn hne 741CN
operational amplifiers with a two-page

Op amp package

10-741's data sheet

and apphcation notes
only $7 00

$1.75 8520 25MCdwvideby N 21015 $2.00

90 8590 8 bushift register 2.00

P.O. Box 85

CARMICHAEL, CA. 95608
(916) 966-2111

Circle 63 on reader service card
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loudspeakers for custom build-ins and do- .
it-yourself work. The systems feature foam
speaker cone suspension; isolation cham-
bers on all direct radiating tweeters and
mid-ranges; four-layer woofer voice calls
and a computer designed crossover net-

work to provide smoothness and tonal

blend. The mode! 3 has a frequency range

of 36-20,000 Hz, with 8 ohms impedance,

800 Hz crossover, 150+ dispersion.

$75.00.—Jensen Sound Laboratories,

5655 W. 73rd St., Chicago, Ill. 60638.
Circle 48 on reader service card

SWEEP GENERATOR, model ASG-200.
The audio sweep generator provides a
source of audio frequency functions: sine,
square, triangle, positive sawtooth with
variable slope control. Frequency is vari-
able from 0.02 Hz to 20 KHz for all func-

tions. Dial accuracy is within 2%. Power
117 Vac, 50/60 Hz. Qutput 0 to 20 voits,
peak to peak. $84.85 for kit; $108.09 as-
sembled. —Phase Corp., 315A Boston
Ave., Medford, Mass. 02155.

Circle 49 on reader service card

METAL-ETCHING INSTRUMENT KIT,
model 17 Marking System, marks metal
tools and equipment. The tool eiec-
tronically etches marks, names or num-
bers into flat or round metal surfaces of
any thickness, and can be used on office
equipment, tools, -and parts. It is safe, si-

lent and vibration-free. The unit operates
on 117 Vac and will make a permanent
mark within 10 seconds. Packaging in-
cludes the marking tool, etectrical cord,
ground plate, electrolyte solution, adapter
clip for deep etching, and instructions.
Materials supplied will mark up to 2000
items. $24.95 —Jensen Tools and Alloys,
4117 North 44th St., Phoenix, Ariz. 85018.
Circle 50 on reader service card
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new it

All Booklets, catalogs, charts, data sheets and other literature
listed here with.a Reader Service number are free for the asking.
Turn to the Reader Service card on page 103 and circle the num-
bers of the items you want. Then mail the postage-paid card.

SMOKE & HEAT ALARMS, fiyer A-103. This de-
scriptive flyer explains the need for smoke de-
tection in the home and describes Smoke Alert

ELECTRONIC PRODUCTS CATALOG, 19771-72.
Completely illustrated listing with prices of the
entire line. Features antennas, anode con-

erature

nectors and wire, chemicals, capacitors, color
TV components, resistors, transistors, diodes,
switches, yokes, etc.—Oneida Electronic Mig.
Co 843 N. Cottage St., Meadville, Pa. 16335.

Circle 56 on reader service card

PRECISION TUNER SERVICE MOVES TO NEW
PLANT. The management of Precision Tuner
Service announces the new address for their
West Coast factory and offices. They can now
be reached at Precision Tuner Service, P.O. Box
41354 Sacramento, Calif. 95841.

models HS-T and RR-1. Complete specifications
and installation directions are given.—Func-
tional Devices, Inc., P.O. Box 368, Russiaville,
Ind. 46979.

Circle 5i on reader service card

YOU MAY BE MISSING
THE MOST VALUABLE
TOOL ON YOUR BENCH

RCA

ALARM EQUIPMENT CATALOG, 7977 Space
Age Security. This 64 page catalog describes
over 350 intrusion and fire alarm products, many
UL listed, of use to alarm installers, dealers, and
skilled industrial electronic and electrical tech-
nicians who need local alarm systems, parts,
and accessories. The items range from ‘‘open
loop’’ hardware to the latest ultrasonic, radar,
and infrared intrusion detectors, and include fire
systems and detectors, remote controls, bells,
horns, sirens, lights, telephone dialers, lock spe-
cialties, and books. Fully illustrated.—Mountain
West Alarm Supply Co., 4215 N. 16th St., Phoe-
nix. Ariz. B5016.

Circle 52 on reader service cird

A SUBSCRIPTION INCLUDES
A COMPLETE “FILE” YEAR OF:

© COLOR TELEVISION DATA
® B & W TELEVISION DATA
® RADIO DATA

® PHONOGRAPH DATA

® TAPE RECORDER DATA

® SERVICE TIPS

SMALL PARTS CABINETS, Professional Line
Catalog, shows complete line of small parts
storage cabinets, all 22" high, 12" wide and
available in 6, 8, 12, 16, 24 and 48-drawer mod-

els. Catalog is in full color and demonstrates

several examples of stacking and applications. ® PARTS TIPS

The drawer specifications are shown in line ® PERIODICAL ISSUES OF
sketches and explain how the drawer can be di- “PLAIN TALK”

vided for visibility and inventory control. —Raaco
Corp., 370 Ely Ave., South Norwalk, Conn.
06854.

® “GOLDENROD' BULLETINS
® SERVICE DATA INDEX

Circle 53 on reader service card

SEMICONDUCTOR CROSS-REFERENCE
GUIDE, 1971. More than 31,000 semiconductor i v
devices are cross-referenced in the catalog. In- =3
cluded are 1N, 2N, 3N, JEDEC, manufacturers’ ~5
regular and special "*house’ numbers and many - !
international devices, with particular emphasis . ! -
on Japanese types.—Motorola HEP, Semi- gl = =
conductot Products Div.,, 5005 E. McDowell
Road, Phoenix, Ariz. 85036.

Circle 54 on reader service card

Plain Talk

ana Tochvucal

Service
Data

Consumer
Electronics
Products

SWITCH CATALOG, No. AS-71, 24 pages of =l
miniature electronic switches and keyboard as-
semblies. Features six lines of miniature tog- -

gles. Each product group described in detail. | DON’T DELA y" SUBSCR/BE TODA y" — 0 : : i

g PR . . . | f, i bscription:
Electrical specifications, dimension drawings, Please‘ acmow'idge L (RIS (‘"; serZV'bcedDalaj: 955 E
and prices are shown.—Alcoswitch, Div. Alco I e e L Amount enciosed: $

Electronic Products, Inc., P.O. Box 1348, Law- “File—1971" Service Data subscrintion $14.95 I
rence, Mass. 01842, (3inders available separately—$2.95 each) Number desired _

Circle 55 on reader service card

1 - o

NAME. _— — S F== —
STREET ADDRESS = = e —

TUNER REPLACEMENT GUIDE & PARTS
CITY__ L _STATE - —

CATALOG, No. 1, for service technicians. Lists
uhf-vhf-FM tuner parts, channel strips for drum
type tuners, spring clips, screws, detent balls,
gears, wafers, fine-tuning gear assemblies, |
coils, plungers, antenna coil replacements with {
guide. Fully illustrated.—Precision Tuner Ser- 1
vice, P.O. Box 272, Bloomington, Ind. 47401.

ZIP CODE

@ Your order will be processed promptly upon receipt of your check

or money order in the amount indicated above. SEND TO: !
RCA SALES CORP., 600 N. Sherman Drive, Indianapolis, Ind. 46201 :
ATTN: Technical Publications, 8-106. 1

it il

Circle 64 on reader service card
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UNBEATABLE| [ RADAR
PRICES

While the Supply Lasts A Microwave Motion Detection System,

SPACE SWITCH

designed to provide total premise protec-

7 tion by giving an alarm due to forced entry
B RAN D N EW |c S through roof, wall, door, or window.

FULLY TESTED

45¢ SN 7400

45¢ SN 7401
45¢ SN 7404
45¢ SN 7410
45¢ SN 7411
45¢ SN 7420
45¢ SN 7440
45¢ SN 7450
85¢ SN 7472
85¢ SN 7473

2.00 SN 7483
3.00 SN 74192

Quad 2 input NAND

Quad 2 input Open
Collector NAND Gate

Hex Inverter

Triple 3 input NAND Gate
Tripie 3 input AND Gate
Dual 4 input NAND Gate
Dual 4 input NAND Buffer
Dual 2 wide 2 input
Expandabte

J-K Master Slave F.F.
Dual J-K F.F.

Quad Bi-Stable Latch
BCD to Nixie

5 Bit Shift Register

4 Bit Binary Full Adder
Bi-Directional Counter BCD

-

Model 7100

Designed to be interconnected with existing
installations, other systems, or additional

Output Space Switches. Two stage digital filter sys-
3.00 SN 74193 Bi-Directional Counter tem eliminates false alarms. Complete tam-
4 Bit Binary per proof ON/OFF switching circuit. May
be powered from 110 Vac or 12 Vdc. Small
POT PC Boards Crammed size, easy to camouflage. Solid state, single
W',th Dual  Inline PC Board, constructed for easy mainte-
[} LUCK IC's and Diodes nance. $119.00 Each
Decade Counter Kit with
LED. Readout 11.95 RN T
Cash with order for these special s
prices—We pay the postage a rt ron |x|~c
SRR AT et T
ELECTRONICS SURVEILLANCE
P. 0. Box 120%.' 94401 716 Hanley Industrial Court, St. Louis, Mo. 63144
San Mateo, Cali. 344 L Area Code 314 Phone 644-2456 |

Cirele 65 on reuder service cuard

\ Circle 66 on reader service card

a
new

PHASE

in electronics

The Phase Comparative Analyzer { PCA) Four PCA-200
Trace Pre-Amp is a highly flexible unit used

in conjunction with an ordinary oscilloscope.

It provides the capability to compare up to four ' actory Assembled

separate waveforms at a glance through the use
of time sharing techniques. The PCA will be

and Tested

found useful in checking and testing logic $164.65
circuits, digital systems, audio equipment, and

television. You will find the Phase Comparative .

Analyzer an invaluable tool in the electronics it $129.39

test area.

Send Today

for complete information & specifications on our complete ling of
electronic test equipment - assembled or kits - that feature unique
functions - quality & low cost.

other models available

3154 Boston Avenue,

Medford, Massachusetts 02155

Circle 67 on reader service card
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APPLIANCE CLINIC
(continued from page 17)

Millivolt systems

Newer systems, especially on the
small home-type hcaters, operate on
nothing but the minute voltage devel-
oped by the thermocouple. For obvious
reasons, these are called millivolt sys-
tems, for that’s what you’ll read; milli-
volts! Gas valves are built with specially
designed coils, so that they will open on
very small currcnts. One that we
checked, an ITT B60, nceded only 30
mA dc from the thermocouple!

The valves themselves are specially
designed, with a very light diaphragm,
usually of a special construction called a
bleeder diaphragm. With it, the gas
pressure itself actually helps to open
and close the valve. The diaphragm is
operated by the plunger (core) of the
solenoid, and a light spring helps to
push the diaphragm closed when the ex-
citation is removed. Like all gas-valves,
they are normally closed. If power is
taken away, they close, to shut off the
gas. (Fail-safe!) Since the home gas-
lines work at a pressure of only a few
ounces (4-6 oz is typical) this kind of
operation is practical.

The drawing again shows the stock
scries circuit arrangement. The room
thermostat closes when the temperature
falls below the set level. The HIGH-TEM-
PERATURE LIMIT SWITCH is normally
closed. If the plenum temperature rises
above a certain level, it opens, shutting
the system down. (Plenum: the metal
box above the main heater which circu-
lates the heated air to the room.)

Any of these units can be checked
for proper clectrical operation with a
standard vom, 20,000 ohms-per-voit or
better. Il the controls won’t start the
burner and gas pressure is OK, check
the pilot flame. Also, sce that the
thermocouple body is right in the
middle of the flame. If so, and the main
burner refuses to light, start checking
the electrical circuitry.

Take a millivoltage reading across
the output terminals of the thermo-
couple, on the top of the control unit.
Set the vom on an 0-1 volt range
(0-1000 millivolts) and look for a min-
imum reading of about 70-80 mV. Most
home-type thermocouples will have an
output from this level up to perhaps
150-175 mV. There are high power
thermocouples which have outputs up
10 800 mV or more, but most home-type
stufl’ will probably be in the 150-mV
range.

If you get no output at this point,
disconnect the leads from the control
unit, and take a reading right across
them. The meter can be left on the 1-
volt range or switched to the 3- or 30-
mA range. Here you should get an out-
put of up to 30 mA if the thermocouple
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is in good shape.

No reading at all across the
thermocouple leads probably indicates
a defective thermocouple. Try a new
one. (Be sure that the original did have
enough heat; that it /s right in the
middle of the pilot flame!) Incidentally,
although this is dc, these units are not
polarized. Leads can be connected ei-
ther way. If some devices do need po-
larization, it will be indicated by color-
coded leads, red for positive, etc.

If you do get what looks like a nor-
mal output from the thermocouple (Still
hooked up) but the gas valve won’t
open, take a voltage reading across the
leads to the room thermostat. With such
minute currents and voltages, as you
can readily see, we can’t take any per-
ceptible resistance in either switch-con-
tacts or wiring! So if you read more
than about 10 mV. across the (presum-
ably) closed contacts of the thermostat,
look out! Go to the thermostat itself,
take the cover off. and read the contact
resistance. If it is very low, short the two
leads together, go back to the control
unit, disconnect the leads, and see if you
get more than 1-2 ohms across the
wires. If you do, there is probably a
twisted splice somewhere in the wiring!
Hunt it down, and solder it.

Contacts on the thermostat itself
can be cleaned with a piece of plain pa-
per. As a rule, never use emery paper,
etc. on contacts in a millivoltage system.
If they're so bad that they have too
much resistance, replace the thermostat.
The same test can be used on the limit
switch, which is exactly the same as the
thermostat, but works at different tem-
peratures,

Quick checks

One good quick-check for thermo-
stat or limit switch, or wiring troubles is
1o jumper their contacts on the contrdl
unit. If" this lets the main burner come
on normally, you have located the cause
of the trouble. Same old process of
elimination used in all electrical and
clectronic troubleshooting. DO NOT
leave jumpers in place across safety de-
vices such as limit switches, ctc! This is
very dangerous.

After the process of elimination,
you will have the faulty part pinned
down. Replace the defective parts and
recheck. The thermostat, limit switch or
thermocouple are fairly casy to replace,
if directions (always packed with the
new unit) are followed. [f all of the
other things are working, but the main
burner refuses to come on, the valve it-
self is defective.

CAUTION! The valve can some-
times be taken apart and cleaned, or re-
placed. This job should be handled by a
licensed gas-plumber. Do-it-yourselfing
here could lead to danger, unless you
are an experienced pipefitter, and take
every precaution to check out the whole

system for gas-leaks! Use soap-bubbles
and a small brush. Even at these low
pressures, any gas-leakage is potentially
very dangerous! However, the electrical
parts of the system can be checked by
any competent technician, once he
knows what the normal reactions are,
and this is what we’ve tried to give you
here.

If you are in doubt about your mil-
livoltage reading, whether it actually in-
dicates low output or not, check with
your friendly gas-appliance repair man,
giving him the make and model-num-
ber of the unit. He will be able to tell
you just what the normal output of the

People InTrouble

Need Your

UNITED GIFT

If you don’t do it,
It won’t get done

thermocouple should be.
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SWITCHES

for 00
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w122
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& 12 for $100 %l
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SLIDE

TRANSISTOR

REPAIR KIT
$700
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transistors, transformers and var-
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w107
o
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RADIO &
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w
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FREE CATALOG

EDLIE ELECTRONICS,
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EDLIE

HIGHEST QUALITY

KITS
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PRODUCTS

EXCELLENT MIXTURE

SURPLUS
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FULL
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GUAR.
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1, WATT CARBONS

)
100 or $700

All standard ohmages, some 5%.
Standard makes. w150

I, =
CARBON RESISTORS
for $700

Most with cut leads (long enough
for soldering), some pre-formed.
Most all 5% or 10%. w136

POWER RESISTORS
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35 ror $100

Consists of standard makes such
as Clarostat, Sprague. etc. As-
sorted ohmages & wattages

DISC CAPACITORS

——

":‘k ™ R -
60 ror 3190
Assorted capacitances from 0001

to .1. Different voltages, mostly
600 volts N.P.0. N750. w140

) |
MINIATURE TRANSISTOR
ELECTROLYTES
10 for 3700
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mixed voltages. w121

—

— D —
1 WATT CARBON
RESISTORS

10 ror 3700

All standard ohmages, some 5%.
Standard makes. w14

AP2 MINIATURE ¢y

pors 11 ]

12 for $100
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& e

N CRYSTALS
for $] 00

Some for receiving or transmit-
ting; some CB, some Ham, some
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w144

holders.
4 RELAYS [
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S 8 ror 5700
Assorted types, from 6 volts to
110 volts. Some sell for as mijgh
w
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15 new heath-giit ideas

Meet the second generation AR-15
...new Heathkit AR-1500!

From the AR-15, hailed at the time of its introduction in 1967 as
the most advanced receiver of its kind, comes the AR-1500...
with impressive improvements in every critical area! 180 Watts
Dynamic Music Power, 90 watts per channel (8 ohm load); 120
watts dynamic music power per channel under 4 ohm load, with
less than 0.1% intermod distortion, less than .25% harmonic
distortion. A 14-ib. power transformer and massive output tran-
sistor heat sink are mute testimony to the power at your com-
mand. Direct coupled output and drive transistors are protected
by limiting circuitry that electronically monitors voltage and
current. FM selectivity greater than 90 dB, better phase linear-
ity, separation, and less distortion are the result of two com-
puter-designed 5-pole LC Filters. An improved 4-gang 6-tuned
circuit front end offers better stability, 1.8 uV sensitivity, 1.5 dB
capture ratio, and 100 dB image and IF rejection. Four ICs are
used, three in the IF and one in the Multiplex. Patented auto-
matic FM squelch is both noise and deviation activated, fully

New Heathkit Stereo New Heathkit

Cassette Recorder

11995*

Stereo-4 Decoder

100 0 W 1

¥ W \2110

adjustable for sensitivity. Vastly Superior AM, an “also ran'
with many receivers, has two dual-gate MOSFETS in the RF
and Mixer stages, one J-FET in the oscillator, 12-pole LC Filter
in the IF, and broad-band detector. Result: better overload
characteristics, better AGC action, and no IF alignment. Greatly
simplitied kit construction. Ten plug-in circuit boards, two wir-
ing harnesses and extensive use of pre-cut wiring with installed
clip connections make the AR-1500 a kit builder's dream. Built-
in test circuitry uses signal meter to make resistance and volt-
age checks before operation. Other advanced features include
Black Magic panel lighting that hides dial markings when set is
not in use; flywheel tuning; pushbutton function controls; out-
puts for two separate speaker systems, bi-amplification, oscil-
loscope monitoring of FM multipath; inputs for phono, tape,
tape monitor and aux. sources — all with individual level con-
trols. Versatile installation in optional new low-profile walnut
cabinet, in a wall, or black-finish dust cover included. Join the
“NOW?" Generation in audio technology...order your Heathkit
AR-1500 today!

Kit AR-1500, iess cabinet, 42 |bs.
ARA-1500-1, walnut cabinet, 6 Ibs.

..349.95*
24.95*

New Heathkit Stereo
Phonograph with AM Radio

gsy 10995°

Frequency response of =3 dB, 30-12
kHz, brings your stereo system into
the cassette age. Features built-in
bias adjustment to accommodate the
new chromium dioxide tape; counter;
automatic motor shutoff, preassem-
bled and aligned transport mecha-
nism. The AD-110 offers fidelity re-
cording and playback of stereo or
mono when used with your stereo sys-
tem.

Kit AD-110, 10 Ibs.

119.95*
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Compatible with your present stereo
system and FM receiver, lets you hear
all Stereo-4 material currently being
broadcast by a number of stations
across the country. Additionally, im-
parts a 4-channel effect to your exist-
ing stereo library. Requires second
amplifier and 2 speaker systems for
installation with conventional stereo
system.

Kit AD-2002, 5 Ibs. 29.95*

1971
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Gets it together in a portable package
with a purple plum snakey skin that's
as far out as today’'s sounds. Solid-
state 18-watt amplifier, fold-down
4-speed automatic changer and
swing-out high compliance speakers.
Speakers can be separated up to 5.
A flip of the mode switch and you're
into AM radio! 45 spindle adapter in-
cluded.

Kit GD-111, 50 Ibs. ..109.95*
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for a heathkit Chrlstmas

Heath’s finest color TV, now
available in optional new
hide-away wall mount

Here’s the inside story:...the
Heathkit 25" solid-state color
TV with exclusive MTX-5 ultra-
rectangular tube to bring you
the largest color picture in the
industry! The etched, bonded
tube face cuts glare, increases
contrast for sharper picture,
purer colors, more natural flesh tones. But the true story of
color TV reliability starts in the solid-state modular circuitry

. 45 transistors, 55 diodes, 2 silicon-controlled rectifiers, 4
ICs containing another 46 transistors, 21 diodes, and just two
tubes (picture and high-voltage rectifier). Major circuit functions
are contained onirdividual plug-in glass epoxy boards (see chas-
sis inset above) to simplify assembly, service and adjustment.
And, of course, only Heathkit color TV offers you the money-
saving advantages of home-serviceability ... with the built-in dot
generator and tilt-out convergence panel to let you perform the
periodic adjustments required of all color receivers.

Other advanced design features incluue solid-state VHF tuner
with MOSFET for greater sensitivity, lower noise and cross

New Heathkit Solid-State
Wireless Intercom

S

2995*

New Heathkit Solid-State
Shortwave Receiver

‘l..o

modulation; solid-state UHF tuner with hot-carrier diode design
for greater sensitivity: 3-stage solid-state IF for higher gain and
superior picture quality; Automatic Chroma Control for con-
stant color quality under different signal conditions; adjustable
video peaking; adjustable noise limiting and gated AGC; “‘In-
stant-On""; VHF power tuning on 13 channels plus one prese-
lected UHF channel; Automatic Fine Tuning; Tone-Control; and
an output to your stereo/hi-fi system for the ultimate in sound
reproduction.

And to wrap it all up...custom install your Heathkit GR-371MX
in the exciting new Heathkit TV Wall Mount. Push the button
on the picture frame — or on your optional GRA-70-6 Wireless
Remote Control — and the carefully crafted tambour doors
silently glide open to reveal your color TV with turned-on pic-
ture and sound. Another touch of the button and the doors slide
closed, turning off the set. The Custom Wall Enclosure is avail-
able in either walnut or unfinished versions. Kit includes trim
frame, sliding tambour doors, electric motor assembly ~— forms
completely self-contained enclosure with tilt-out speaker baffle
and convergence panel mount, slides easily into prepared open-
ing. Also can be used to conceal wall safe, built-in bar, etc.
Cabinet measures 23%," H x 38'%," W x 22%" D. Frame meas-
ures 261" H x 39%," W x 1%,” D.

Kit GR-371MX, TV only, 1251bs. ... ... ... ... ... ... . 579.95*
Kit GRA-402-25, TV Custom Mount (finished), 50 Ibs. . .114.95*
Kit GRA-407-25, TV Custom Mount (unfinished), 50 Ibs. 109.95*

New Heathkit Automatic
Battery Charger...

Charges 12-volt tatter-
, ies automatically. 10

P amp max. charge rate.
|mpossnb|e to hook up wrong. No
charge setting to make . .. can be left
hooked up indefinitely. Meter monitor
charge. Kit GP-21, 13 Ibs. .. . 29.95*

Plug two of tnem into standard 105-
130 VAC outlets for 2-way communi-
cations. Three channels let you carry
on 3 conversations in a 6-unit system,
call one unit without disturbing the
others in a 3-unit network. Intercoms
have channel selectors, spring load-
ed “'talk’ button, slide-action volume
control, and ‘‘dictate” for extended
one-way communication.

Kit GD-113, 5 |bs. . ... . each 29.95*

Four over-lapping bands provide con-
tinuous coverage from 550 kHz to 30
MHz, giving you local AM plus inter-
national, amateur, marine & weather
and citizens band broadcasts. Fea-
tures band-spread tuning for close
station separation; BFO control for
receiving code; signal meter; front-
panel headphone jack; noise limiter;
built-in AM antenna.

Kit SW-717, 10 Ibs.
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New Heathkit Automotive
Timing Light...

Completely self-con-

tained. Bright flash lets

you work in sunshine.
Adapter for connecting to distributor.
Hi-impact plastic case.

Kit C1-1020, 3 tbs. .. ... ...... 19.95*
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theres a heathRil present

,\.

New Heathkit Solid-State
Digital Multimeter...

Here's a breakthrough in instrumentation. The new Heathkit
IM-102 gives you a true digital multimeter for about half what
you'd pay for comparable wired DMM's! And with an accuracy
that's better than many wired digital units on the market...de-
cidedly superior to most analog type instruments. This great
new meter measures AC and DC volitages and currents, and
resistance with no need to change probes or switch for changes
in DC polarity. Automatically displays a positive or negative DC
voltage and current, indicating the correct amplitude and
polarity. Five overlapping ranges measure voltage from 100 uV
to 1000 V on DC (either polarity); five ranges cover 100 uV to
500 V on AC; 10 ranges measure 100 nanoamperes to 2 am-
peres on AC or DC, and six ranges show resistance from .1 ohm
to 20 megohms. Input impedance is exceptionally high — ap-
proximately 1000 megohms on 2V range (10 megohm on higher
ranges), with overload protection built-in on all ranges. Deci-
mal point is automatically placed with range selection and over-
range is indicated by a front panel light.

New Heathkit
Vector Monitor...

49°s

Designed for use with the
Heathkit I1G-28 Pattern Gener-
ator or similar units which dis-
play either “rainbow’ (offset
carrier) or NTSC patterns, the
10-1128 vector display helps
you perform fine tuning, static
and dynamic convergence,
purity, 3.58 oscillator, reactance coil, phase detector
transformer, demodulator angle check, and chroma
bandpass adjustments. Represents exactly the color sig-
nals fed to CRT guns.

Kit 1G-1128, 10 Ibs. ... ..

49.95*
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Ends parallax and interpolation errors! There's no mistaking
a digital display — everyone reads it the same way. High qual-
ity precision components, 3'2 digits and ease of calibration
contribute to the IM-102's lab-grade accuracy. Analog to digi-
tal conversion is accomplished by a patented, dependable Dual
Siope Integrator that does not depend on a stable clock fre-
quency for accuracy. A Heath-designed and assembled pre-
cision DC calibrator is furnished with each IM-102. An internal
circuit and transfer method provides accurate AC voltage cali-
bration. The all solid-state design incorporates cold cathode
readout tubes and a ‘“memory” circuit to assure stable, non-
blinking operation. Features include detachable 3-wire line
cord (no batteries needed), dual primary power transformer,
isolated floating ground and completely enclosed, light-weight
aluminum cabinet with die-cast zinc front panel and tinted
viewing window. Kit includes standard banana jack connectors
complete with test leads. Assembles in approximately 10 hours.
The new Heathkit IM-102 Digital Multimeter wili be the pride
of your bench!

..... 229.95*

Kit IM-102, 9 Ibs., mailable ..

New Heathkit =
Electronic Switch... 3995

Provides simultaneous
visual display of 2 input
signals on a single trace
oscilloscope. Has DC
coupling and DC-5 MHz

3 dB frequency re-
sponse. Conventional
binding posts permit fast
hook-up. Can be left connected to scope. Ideally suited
for digital circuit work; amplifier input and output for
gain and distribution checks; simultaneous monitoring
of 2 stereo channels.

Kit ID-101, 6 Ibs. . ..

wwwW americanradiohistorv com
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for every age, every hobby!

New Heathkit “Minimizer”
kitchen waste compactor...

Today's most modern refuse handling method in easy-to as-

semble kit form! Now you can own the most exciting kitchen
appliance on the market for less than you'd pay for any other
comparable compactor. The Heathkit Minimizer lets Mom throw
out the unsightly waste baskets and garbage cans for the latest
in clean, convenient, odor-free disposal. The Minimizer han-
dles all normal household trash — food wastes, glass and
plastic containers, tin cans, wrappings, boxes, floor sweep-

ings, light bulbs, etc. The packing ram descends with 2,000-Ib.

force to reduce refuse to almost Y4 of its original size, pack-
aging the material in a strong disposable bag — one bag holds
an entire week’s trash for a family of four! When the bag's full,
Mom simply folds over the top and removes a neat, dry pack-
age for normal rubbish pickup. And the Minimizer deodorizes
the contents each time the drawer is opened and closed. The
sanitation man will love Minimizer, too!

Simple, safe operation! To use, Mom merely inserts a Minimizer
plastic-lined bag in the drawer and starts the compacting cycle.
In less than a minute the ram forces down the trash, returns to
its normal position, and the Minimizer shuts itself off. For maxi-
mum safety, the Minimizer uses a key lock switch and an inter-
lock which automatically turns unit off if drawer is not fully
closed or is accidentally opened during cycling. Your Heathkit
Minimizer can be built-in under the kitchen counter or left free-
standing. Its bright white enamel finish with marble-tone vinyl-
clad top complements any decor. And you can build it yourself
in 6 to 10 hours. Has long-life ¥4 hp motor, plugs into 110-120
VAC conventional household outlet. Kit includes 5 plastic-lined
bags, one 9 oz. aerosol can of deodorant. Minimizer measures
34%" H x 15" W x 25%2" D.

Kit GU-1800, 203 Ibs.
GUA-1800-1, 15 plastic-lined bags 5 lbs .....

199.95*
4.99*

New Heathkit Slotless
1/32-Scale Raceway

1299

You race up to 4 GT cars
— each with independent
acceleration, deceleration
and steering! Make all the

1999%"

New Heathkit Electronic
Workshops

Completely self-con-
tained electronics labs
teach youngsters the
basics of electronics.

maneuvers of real high-
speed drivers. You can
even turn around com-
pletely and backtrack. Kit includes track sections for 8'x4’ oval,
power transformer, 2 cars and controllers.

Kit GD-79, 13 |bs., mailable . 129.95*
Kit GDA-79-1, extra car and controller, 3 Ibs mailable. .21.95"*

SEE THESE KITS AT YOUR LOCAL HEATHKIT ELECTRONIC CENTER...

CALIF.: Anaheim, 330 E. Ball Road; EI Cerrito, 6000 Potrero Avenue; La Mesa, 8363 Center Drive; F= - T T Tssssssssss==="=
Redwaod City, 2001 Middlefield Rd.; waodland Hills, 22504 ven-
Atlanta, 5285 Roswell Road; ILL.: Chicaga,
MD.: Rockville, 5542 Nicholson Lane;
MICH.: Detroit, 18645 W. Eight Mile Rd.; MINN.: Hopkins,
Fair Lawn, 35-07 Broadway (Rte. 4);
15 Jericho Turnpike; New York, 35 W. 45th Street; OHI0: Cleveland, 5444 Pear|
Rd.; woodlawn, 10133 Springfield Pike; PA.: Philadelphia, 6318 Rooseveit Bivd.; Pittsburgh, 3482
Willlam Penn Hwy.; TEXAS: Dallas, 2715 Ross Avenue; Houston, 3705 Westheimer; WASH.: Seattle,

Los Angeles, 2309 S. Flower St.;
tura Blvd.; COLO.: Denver, 5940 W. 38th Ave.; GA.:
3462-66 W. Devon Ave.;
MASS.: wellesley, 165 Worcester St.;
101 Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.).:
N.Y.: Jericho, L.1.;

Downers Grove, 224 Ogden Ave.;

2221 Third Ave.: WIS: Milwaukee, 5215 Fond du Lac

Retail Heathkit Electronic Center prices slightly higher to cover shipping, local stock, consulta-
tion and demonstration facilities. Local service also available whether you purchase locaily or by

factory mail order.

Each contains basic electronic components in easy-to-
work-with module form. Kids simply follow the instruc-
tions, arrange the blocks on the board to form actual
working circuits for code flashers, timers, alarms, etc.

Kit JK-1033, 36 experiments, 11lbs. .. .......... 29.95*
Kit JK-1322, 25 experiments, 81bs. . ............ 24.95*
Kit JK-1011, 12 experiments, 61lbs. .. ... .. ... .. 19.95*

or send for FREE catalog!

HEATHXIT

HEATH COMPANY, Dept. 20-11
Benton Harbor, Michigan 43022
[J Enclosed is $ .

Please send model (s) - = -
(] Please send FREE Heathkit Catalog.

Name
Addvess -

City State Zip.

“Mail order prices; FOB factory.
Prices & specifications subject to change without notice.
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FREE! New '72 Edition
Radio Shack Electronic
Accessories & Parts Catalog

1000’s of
Products

100’s of
Exclusives

THE buying guide
for kit builders,
CB’ers, installers,
experimenters,
hobbyists, elec-
tricians —anyone
in electronics in | ~
any way! i

Electronics from A to Z— Antennas, Batteries, Capacitors, Diodes,
Educational Kits, Fiber Optics. Grille Cloth, Hi-Fi Speakers, IC's,
Jacks, Knobs, L-Pads, Mikes. Needles. Oscillators, P-Boxes, Quad-
racs. Resistors, Semiconductors, Telephones, Ultrasonic Alarms,
VHF Antennas, Wire, Xenon Strobe, Y Adapters, Zener Diodes plus
our Science Fair kits and Knight-Kits —and much more!

Get your FREE copy at our nearby
store —or mail in coupon today!

RAU/USM[/() Dept. RE-8

N EONPANY

2725 W. 7th St. Fort Worth, Texas 76107
Send me your FREE 1972 Catalog #2156

Piease PRINT Clearly

Name. Apt #

| Street or Rte. & Box
| City

20
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CATALOG
ON REQUEST

o
TYMETER-®

17 Tume At A Glencs

MHOUR
S8 D

CLOCK MOVEMENTS

DIGITS RESETTABLE INDIVIDUALLY

Avoilable in 50, 60 cy., all vaitages, AC. UL
appraved matar, card. One Year Guarantee.

F£100-24H

24 Hour

CLoCcK

Made in US A,

Complete Line:
and Cycle Timers, Digital Computers

PENNWOOD NUMECHRON CO.

Delay, Interval

TYMETER ELECTRONICS

7249 FRANKSTOWN AVE.. PITTSBURGH, PA. 15208
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ELECTROLYTIC FILTER CAPACITOR
GRAB BAG.

Capacities to 2500 Mfd. Voltages to 600 VDC.
Single & Multiple sections Leading Mfgs. Entire
assortment for less than government cost of a single
pILCL 12 Piece Assortment

COMPUTER GRADE CAPACITORS
12062 40,000 mfd. 10 volts 3%, ""x44” 1.25 ea.
J2118 70,000 mfd. 10 volts 31" 4‘/4" 1.75 ea.
j2117 6 000 mid. 55 volts 214"x44” 1.50 ea.
12116 3,750 mfd. 75 volts 21,”x4'4” 1.75 ea.
All above are brand new and include terminal hardware.

LIGHT ACTIVATED SCRs (LASCR)

STOCK | PRV | PRICE
115 | 30 | .50
Ja116 | 60 | .75
4117 | 100 | 150
J4118 | 200 | 2.00 .
14119 | 300 | 3.00 |

HONEYWELL COMPUTER BOARDS

Honeywell Computer boards, 4¥2” x 12, Tran-
sistors, diodes, zeners, capacilors, precision
resistors, heat sml\s trimmers etc. 2 Different
boards $1.00. Stock No. J9082.

PROGRAMMABLE UNIJUNCTION

TRANSISTOR (PUT)

STOCK NO. J4212 Similar to DI3T1. Comes
with 2 part magazine article reprint, loaded with
application data. . ... ....... 1.45 ea. 4/5.00

MINIATURE RELAYS

24vDC
DEDT XY
ACTUAL SIZE
Stock No. J9130 ... 2/1.00 5/2.00

PHOTO ELECTRIC ASSEMBLIES

H7001

H7000

H7000
Contains cadmium sulfide photo cell. potentiometer,

relay, lamp & Fairchild 2N2657, %" <« 114"
original used as exposure meter control. (omplelc
with circuit diagram & application data ... .$1.25
H7001

Contains cadmium suifide photocell. 2-500 J1. vari-
able resistors, & Fairchild 2N2240. Change in light
changes bias on transistor. Useful for all types of
light sensing & alarm devices ............. 75 ea.
3 ea. H7000 & H7001 5.00

$1.00 FREE WITH $10.00 ORDER
MINIMUM ORDER $3.00

Lots of other items—send for free flier:
chandise fully guaranteced.
excess will be refunded.

A HCC RN,

all mer-
Pleasc include postage;
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INSTABILITY IN HEATH V-7A
VTVM

Over a period of many months
this meter gradually became very erra-
tic. It would not slay on zero and the ca-
libration would not stay set. Both
drifted up and down quite randomly. |
have two of these meters, and onc day |
just happened to notice that the defec-

| tive one always deflected the pointer the

instant it was turned on. but the good
one did not. This was the clue, and a
check of the schematic showed only one

path for meter current through the
12AU7 bridge tube. Of course this

means that the meter should not deflect
at the instant it is turned on. Since that
part of the circuit has only one chassis
connection. [ reasoned something must
be leaking to chassis. The ZERO ADIUST
potentiometer proved to be the culprit
so it was replaced. Now I always walch
the meter when I turn it on.—David P.
Smith

FUSE WIRE FOR ADMIRAL
HEATER CIRCUITS

In the past, we have not supplied
the fuse wire used o protect heater cir-
cuits in TV chassis on the supposition
that such wire was easily available from
local sources. We have found. however,
that this wire 15 not always so “‘casily”
available and that incorrect size wire is
sometimes substituted. thus resulting in
inadequate protection for the heater cir-
cuit.

We are now stocking this wire in |-
foot lengths with instructions regarding
proper replacement to provide the orig-
inal adequate protection.

The following sizes have been used
in Admiral chassis and are stocked at
25¢ cach.

PART WIRE
NUMBER GAUGE USEDON
98A 136-1 20 B& WTV
98A136-2 22 Color TV
98A136-3 24 B& WTV
98A 136-4 26 Color TV
98A 136-5 30 B& WTV
Admiral Service News Lerter
BELL RP 120

As the IM3/DMT70 level indicators
in these preamps get weak. their oper-
ation becomes intermittent. The best so-
lution for this is to replace them, but
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they are usually very hard (o get. I have
found that it is often possible w0 get
them going again by increasing (he
lM3/DM7ﬂ .
|

R43
330K
R44
150K
R47

560

B+
14V

plate voltage. To do this, snip out R43
(82.000 ohms) and replace it with a
330.000-ohm YA-watt unit. In some cases
you may not need this resistor at all.
Gary McClellan
20G5 & 50A1 STEREO

If you encounter audio distortion
or decreasing volume in models
STC731. STC741, STC751 & STC76l
using the 20G3 and SO0A1 chassis. check

technotes

tor a defective or improperly positioned
output trunsistor biasing diode.

If the condition persists with cor-

recly positioned diode, replace with a
2093A41-57.

On the STC761, we recommend
adding diode 93A86-1 ucross R555 &
R556 (o further avoid possible over-
heating of output transistors and power
transformer. —Admiral Service R-E

weus..  PB 1984

4
g i

A

S,

THE 70“?4 ¢“¢

The TOUGH GUY PB 1984 Environmental
Camera by Nelson-Hershfield will rake all
the punishment you con dish out and
thensome . Put the PB1984 to the acid test
The TOUGH GUY scoffs at 1adiation, acid

fumes ond oll other industiial climates. A
gainst the elements, the TOUGH GUY per
forms better thon the modern day postmar

functioning in rain, sleet o1 snow tempeio
tures tanging from -20°C . to 160° No
will Mr. TOUGH GUY be slowed by the
dark of night . His shorp piercing eyes have
a sensitivity 1o 0.1 foot candles, 10,000 1
I ALC and ahigh 1200 line horizonta! reso -
lution at multiple scanrates complying with
RS343 standoids. Let the TOUGH GUY do
thediity work . . . you'ie in complete con-
ol flom aremote cential connolunit. Hice
the TOUGH GUY, the PB1984 from Nelson-
Heishfield Electionics

o Kl o

1848 WEST CamPBELL AVE PHONE
PHOENIX ARIZONA B5015 602 264 1348
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4 B&K
Precision
Model 1460
Triggered
Sweep Scope
$389.95

B &K Precisions new 1460 Triggered Sweep Scope...

The one that’s been worth waiting for.

You won't believe how easy it is to sync TV-V and TV-H
signals until you've actually tried it.

Trouble shooting complex TV cir-
cuits takes enough time without hav-
ing to fiddle with dials and controls
to adjust to the proper wave form.

That’s why the new B&K Triggered
Sweep Scope features the TV-H and
TV-V positions. These are the two new
positions you've always needed for
quick one-knob selection of horizon-
tal or vertical TV signals. Exclusive
sync separator circuit. No compli-
cated and time-consuming adjust-
ments . . . just flick a single knob.

Fully automatic triggered sweep
lets you view the entire complex TV
signal or any part of it. Including the
VITS (vertical interval test signal).

And the “back porch” of the horizon-
tal sync pulse, with color burst in-
formation. All locked in rock steady.

All solid state with 6 FETS. Runs
coolest. Vertical sensitivity (10mV/
cm) and writing speed of 0.1 micro-
second/cm (using.5X multiplier). Fea-
tures usually found in expensive lab
scopes. Complete with direct/10 to 1
probe. 19 sweep speeds and 11 volt-
age calibrated ranges,DC to 10 MHz.

Pinpoint your problems quickly and
accurately with the new 1460 Trig-
gered Sweep Scope. The only thing
you'll have to adjust to is having more
time on your hands. Ask your dis-
tributor or write for our free catalog.

There is a difference in test equipment—ours works!

/B

Product of DYNASCAN CORPORATION
1801 W. Belle Plalne / Chicago, I!linols 60613
Circle 74 on reuder service card
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ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engincering Mathematics
for the electronic industry.

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
Lo rhousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

you can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied you don't pay, and there are no
strings attached.

Write today for more information and
vour outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-11, P.0. Box 1189, Panama City, Fla. 32401

Circle 75 on reader service card

noteworthy chts

HIGH-POWER PA LOAD

In the March 1966 issue, Mr. Wil-
liam Kernin described a high-power
dummy load for PA systems. He used
six 25-ohm, 25-watt resistors and a spdt
switch and offered a choice of 8 ohms at
75 watts and 16 ohms at 150 watts OR 8
ohms at 75 watits and 4 ohms at 150
watls. He suggested that you take your
choice or build two units to cover the

Jt 2‘(56)\.25W
Ca —
- |
[~ i |
EEREN |
I t [
|| | |
L ? |

]

|| ! |
L | | x
L | K l
b :.,/’/I 4 |
2 || 8P

three load values.

The diagram shows how. by substi-
Lluting a 3-position double-pole switch,
you can have a single 3-in-1 load for 4,
8 and 16 ohms. instead of (wo separate
units. The solid lines show the original
wiring. the dashed lines indiciate wiring
changes. Power ratings arc un-
changed. —Edward Naylor.

SWEEP SYNC FOR EICO 460 SCOPE

One of the things that has always
annoyed me while testing various de-
vices on my hobby bench is loss of
sync when the scope signal level drops
helow a certain level. The scope, an
Eico 460, is otherwise quite satisfac-
tory, but seemed woefully inadequate
after using triggered-sweep HP and
Tektronix scopes at work. Since most
of my tests used the Heath [G-82 sine-
square generator as a signal source, |
devised a simple but most eflective
hookup which other experimenters
and technicians may find useful.

The audio signal generator deliv-

Buying Days Are Here Again

FREE $1 BUY WITH EVERY 10 YOU ORDER

Only applies
to /31" Buys

FREE GIFT WITH EVERY ORDER

[ 2 — COLORBURST QUARTZ- 70° COLOR TUBE BRIGHTNER $9.95 1 — VACO MONO CARTRIDGE $
O UJ
SARKES TARZIAN TUNER CRYSTAL REPLACEMENT For Model TO- 4': ................
41me | hn:.gst Color TV Sets . 3579.545 51 .89 D 90° COLOR TUBE BRIGHTNER 54 95 ]orzégP)E(:KEl'!"EJQxIH?'lq)m 10 53 e
3’ JUMPER CABLES Male RCA ¢ .19 80 aooae o o0 T o i
Latest Compact type Plug on Both knds. 9 For 1 :EECA?{LEEL{EYOOEQILVOR FOCUS $1 TRAN5|5T.QR RADIO asst type S4 50
od. bad. broken. -is. potluck
ikl e, }D 20 e MIERGT AL SRS 1 ??JBJL AS 'é A;”A‘fog&”ﬁ? -1 TAPE RECORDER. assoricd types 4
% all 41 me TV's. 2_G.E. PIECES OF EQUIPMENT $1 rieps axtal Leads——Most g o5/ — goml. bad. broken. as-is. potluck ..
D stacked with over 200 useful parts popular values . ... ........ 3 D 300 — ASST. Vo W RESISTORS
% I Top RBrand, Short l.eads, Excellent
BRAND NEW 0 — SHURE M7D DIAMOND $§ : - - ' | d e iy
; (O] B A e T 3] COLORTV RECTIFIER — Seloction <« -« enrietrnis
NEEDLE exact replacement ... .. Used in mast calor :-0'.:—6500 <4 .95 1
SHURE M44 SERIESDIAMOND S 4.69 KV o 1 100—ASST V4 WATT RESISTORS $9
D NEEDLE exact lteplacement . . 1e $ST. ROTARY § | CHES (- stand. choice ohmages, some in 5%
0] &3, y0iT Morors B sg [ 18 S, ST SOTARY AWHTCHES ST 1007 ASST, )5 WA RESSTOR: 57
Best TUNER “SARKES TAK- et o o 15 — G.E. #NE-2 TUBES s — _
B e e ot word o | (] 0TSO s ock (] 187 S NI, . L) 707 ASSL L, WAL Reseions o
stability, definition smootbness o i Ty [ 0 — 0033 DISC CER MIC -
O D i w1V R o eHED PAIRS TRANSISTORS ) CAPACITORS cio . CoRAnC SR 35 < ASST 2 WATT RESISTORS 51
1IMprov: iy (2N.252.2N2 ) =
cole e aater o gy | L oW & Dpne TS0 59 7 a-eLEeTROLYTIC coNpensers s ) sp - eRecisioN Resistons 51
; LU ]D RONETTE STEREQ CARTRIDGE §|(] 7 _ TV ELECTROLYTIC CON- 59
D UHF TUNER — TRANSISTOR 534951 latest dual sapphire flipover type . . DENSERS desirable types .. . KNOB SPECIAL
TYPE Used in all TV sets .. 0 6 — TRANSISTOR RADIO EAR- $1 O 12—MINIATURE ELECTROLYTIC ) 100 — ASSORTED RADIO
STANDARD TUNER — TRANSIS- PIECES ‘vires complete with plug CONDENSERS For Transistor & 51 KNOBS All standard types ... 51
0 Jor (GUIDED GRID) s1 ] Lo - FINEST NYLON DIAL 51 i riatareRtorkl B EEn LT o e e
4 Channel closed circuit . ....... | CORD best size. .028 gauge . ... 1 _ MINIATURE 456KC IF 50 — TV KNOBS — POPULAR §
COLOR POWER TRANSFORMER 10 — SETS PHONO PLUGS & D TgANSFORMERS Exceptional value § ‘ D TYPES For most sets ... ...... 1
D — Good for most sets 26R150 56'95 PIN JACKS RCA type ........ RC== Y= = N iay gerwf] 8 A 1 25 — VERTICAL LINEARITY
List Price—$36.75 ... .. .. [] 3-PRINTED CIRCUIT F TRANS- 51 S e B [ A et Front §q
D 5 ASSORTED GLOBAR VARI- FORMERS 1-l.ug. 456 KC ...... l[] PILOT BULBS 5000 tours . . . ga | mount . miniature assortment
SISTOR Topular replacements for §9 2(5”‘—0390_0 OHM-7w RESISTOR $ Sume a8 #HT «eeneiiis s 1 30 — VERTICAL LINEARITY
most 1.0R e 109 Corning glass ........... KNOBS . - - Side mount . . . §
[] 0-ASSORTED SLIDE SWITCHES $§ [ 20 — .47-600V_ CONDENSERS 51 ] UHFNS %R YszFim P ATCHING o mm,m, SIZER) o R 4 e 1
SPST, SPDT. DPDT, ete. ....... | White Ceramic C.D.-American . .. . _TR:Q“ ‘E RME P P 51' — 25_KNURLED RADIO KNOBS S1
D 20 — DIPPED MYLAR CAPACI. 51 D 13 Pe. SCREWDRIVE‘RP & 54 5o . s - L mm B det “Rest selection
TORSEO 600, dNeAissus ST NUTDRIVER SET rei: 8.1 [[] 3-FLECTROLYTIC CONDENSERS $9 | — 40 — DELUXE RADIO KNOBS
D 20 — DIPPED MYLAR CAPACI- 51 D 20 — DIPPED MYLAR CAPACI- $ 9 S OIS ween | Choice assortment . . . Popular 31
TORS -033—600V ... ... . TORS 047—300 V. ... OUNE (7] STEREO HEADPHONES . YmOS] s Shmrs b mendben E 1T
e . $4/ ] 20 — ASSORTED WIREWOUND s fg” [ AmRas g
ggRS _%LZ%E_D,SI(%L@R, CAPACI 51 D RESISTORS, 5, 10. 20 watt ..... $ with Stereo plug ... ... ..... ANY 6 KITS FOR $5
IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost. ~ NaM® «rvorrorerrm e ;‘)’s;:‘ ____________
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter el iy i e—— T I T Shipping
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. ;s(;fﬂal:ed .........

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Minimum Order $3.00
Please specify refund on shipping overpayment desired: (] CHECK ] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP,

wwWwW americanradiohistorvy com

487 Columbus Ave., New York, N. Y. 10024

212-874 5600
TELEPHONE
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ers sine and square-wave outputs si-
multaneously. The addition of three
extra components and a binding post
to the output of the square-wave cir-
cuit provides a constant-level sync sig-
nal for the scope. This greatly im-

2
0oo@oo ]

shows the hookup. No sync ground
line is shown: the nced for one de-
pends on the conditions surrounding
the equipment under test. You ma

need one on your setup.—Goeffrev R
R-E

J. Sale

EQUIPMENT HORIZ INPUT
UNDER SELECTOR SET
TEST TO EXT SYNC

AF SIG GEN
NEW
FROM SQ « BINDING
O/P AMPL | 10K l/2w  POST,
—— g ',
50V 10K I/2W
S .
§ STEP
AMPLITUDE | ATTEN @2
EEEREEE < RANGE
1 ©
3
1= SYNC OUT
B 3= GROUND
proves the sync with low-level test
signals.
The compornents added to the

generator's square-wave output circuit
are marked with astarisks in the par-
tial schematic. The block  diagram

2= SQUARE WAVE OUTPUT

LEAVE NEW SYNC LINE
PERMANENTLY CONNECTED

Coming Next Month

Build a tic-tac-toe computer that
can’t be beal. Don Lancaster shows
how 1o it’s made with printed circuits
and IC’s.

I e ———

| ANOTHER SUPERB
VALUE

fromQlson

Electronics

225200

iy

DELU)(E
CLOSED CIRCUIT
TV CAMERA

Nothing keeps your family or business as
safe as closed circuit TV. Now it’s priced
to fit every budget. Easily connects in
minutes to any TV set so that you can
see what's happening. Complete with noth-
ing else to buy.
Olson Electronics, Dept. LW
260 S. Forge St., Akron, Chio 44308
I enciose $200, plus $1 for postage

and handling. Send me the TV-132
Closed Circuit TV Camera.

DSend me the next seven issues of
the Olson Catalog, without cost or
obligation. FREE

Name
Address
City
I State Zip

L————————-——-—-—-ﬁ
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CANADIANS: Ordering is easy — we do the puperwork — try a small order

COMPUTOR 2V2" — 225' ..$ 7 77— 24000 ..., ... $1.79
WESTINGHOUSE ALL TRAN- :&L IBM scctions: | 3 — aae e |l 77— 3600 4
8 assorted Unl
SISTOR HOME/OFFICE . - Oy e e 3% _ 300'.. .27 || CASSETIE 60 minutes gg
MESSAGE CENTER e : \;.;..ﬂ(e.x , \\':Ilh p:\;:r 34— 600° -q CASSETTE 90 ininutes 1 54
50 valuadle rta. .. oS )
Bl 3 ! A CASSETTE 120 minutes | 97
| e : 57— 600' .. .62
Leavkes /mgssag%s fo;-f otl;efk (or; replay . . . BuiltRin 'Q (I-',',';‘,l‘;e,,,.e':;?"sé:ﬁ: 57— 900 80 2Va" TAPE R.EEL = 05
speaker/microphone for talk-into convenience . . . Re- — - tors. Heat Sinks, - o o FNTF
cords]uphlo 3 m}inutes of messages . . . I]]urginate? ﬁé O Diodes, Ete. 5 _1200° .. .97 3"  TAPE REEL .... 06
signal shows when a message is waiting. Contro - oo - Var
adjusts playback volume without affecting recording Sy s 8 for 51 5,, IBOOI sl 3”/‘ TAPE REEL ... .07
Capstan Driv - e 7 — 12000 .. 77 5 TAPE REEL .... .14
volume s nst. e 57.95 jon - 100 $10
BRAND NEW SOLD AS IS et for 7' —1800° .. 1.2 7' TAPE REEL .... 15

—— SHANNON MYLAR RECORDING TAPE_._

D WESTINGHOUSE FM TUNER $299 RCA 110° FLYBACK TRANSFORMER D
(RS ) 2o s We scooped the Market:
[7] WESTINGHOUSE FM TUNER SRS SR I
#476-V.015D01 . Transis- § % .99 . i
SRR e R A 3 Roae dosienl of Sl
E rl adequate width
[[] 300 — ASSORTED HEX NUTS  $q Tnel Senematie Diagram| [ |
2/56. 4/40. 5/40, 8/32. 8/32 .. i application for any TV
List price $13.90
[[] 250 — ASST. SOLDERING LUGS $4 e O
best types and sizes .. .. .. .. . ) 53 D
your price . .
250 — ASST. WOOD SCREWS  §
D finest popular selection ......... 1‘ oot [y 105 o3 D
D 250 — ASST. SELF TAPPING $1
SCREWS #6, #8. etc. ......... D 110° TV DEFLECTION YOKE for 53
all types TV's ine! schematic ...
D 150 — ASST. 6/32 SCREWS 51‘
and 150 6/32 HEX NUTS ... .- \ r ""COMBINATION SPECIAL" ]
—/ RCA 110° FLYBACK S
150 — ASST. 8/32 SCREWS $ o
[ Rt 2o 5 ity s Ve L plus 110° DEFLECTION YOKE
D 150 — ASST. 2/56 SCREWS 51[] 90° FLYBACK TRANSFORMER 52
and 150—2/56 HEX NUTS - .- for all type TV's incl schematic . . [
D 150 — ASST. 4/40 SCREWS $1 D 90° TV DEFLECTION YOKE 52 E
and 150—4/40 HEX NUTS - ---. tor all type TV's incl schematic . .
A 70° FLYBACK TRANSFORMER S
[ 189, AS8r o700 sCREws s ] 2 e T o, 52
. 70° TV DEFLECTION YOKE $
[] soo — assortep rivers s [ 727N BERECIONSONE. . *2 »
most usefu: selected sizes ...... T
2 — TV CIRCUIT BREAKERS A9t
[j 500 — ASSORTED WASHERS 51 D Rated 4.2 TO 5.0 AMPS, ete. 51
most useful selected sizes ......
[j 70° COLOR YOKE 512495
D 100 — ASST. RUBBER BUMPERS 51 For all round color CRT's _
for cahinet hottoms & other uses . . D
90° COLOR YOKE For all
100—ASSORTED RLIBBER GROM- 31 Rectangular 19 to 25 Color slo .95 |
D METS best Sizes .......oo...... D CRT'S .\vvvrennnnennnnn. | J

oS naie, ant i <1 MARKET SCOOP COLUMN

10—ASSORTED DIODE CRYSTALS 31
IN34. IN48, INSO. IN614, etc. .

3 — TOP BRAND SILICON REC- 31
TIFIERS | amp. 100

20 — ASST. PILOT. LIGHTS
#1416, 17, 51,

4-50° HANKS HOOK-UP WIRE 51 D

assorted colors

100’

2 cond. mini zip. clear. 101 uses

10 — ASST. RADIO & TV TUBES 59 l

Every Tube a good numher
5 — I.F,
456-ke for Transistor Radios

5 — AUDIO OUTPUT TRANS- §
FORMERS Sub-niin for Trans Radios [

TV TWIN_ LEAD-IN 300 ohm 51
$7 100'—$1.50 50’ —

co AX CABLE RGS9U grey or 52

black 250'——=%0 100'—8$3.69 50'—

4 — TV ALIGNMENT TOOLS 51 \

most useful assortment #1 .

4 — TV YOOLS 49
AIUGNMEN'I' 31 D

For Color

6 — TV COLOR ALIGNMENY 52.79

TOOLS Most poputar type ..

5 — PNP TRANSISTOR 51
general purpose. TO-5 case ... .. .

5 — NPN TRANSISTORS 51
general purpose. TO-5 case ......

UNIVERSAL TV ANYENNA 31,98

Back of set Mounting
5 section rods

S0 — ASSORTED YRANSISYORS 51

hig factory scoop—sold as-is ..

RCA COLOR FLYBACK Part 512495
#113382 (Stancor #H0-601C

Circle 77 on reader service card
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12 UNIVERSAL SPEAKER. Top
s10 ¢
—SPOOL SPEAKER WIRE $9.50 -

COIL TRANSFORMERS 51 1

6" UNIVERSAL SPEAKER
Top gquality  Special  buy 51_29 Ea.
5 for $5

uality lLarge Magnet

4
10” PHILCO SPEAKER 32.69
Top Quality . . . Large Magnet

8" UNIVERSAL SPEAKER — $4.49

lLarge Magnei—Special Buy .

5" UNIVERSAL TWEETER 5129
1 0z Magnet ... ......
UNIVERSAL 4”7 PM SPEAKER S

with 500.6 Output Transformer ..
212" x 4” SPEAKER Ea.
Qp/e.?u'\)l( Buy 10 For $5— 69¢ @
3" — ROUND SPEAKER

&peicml Buy 59‘
4" X 6" "QUAM' 16 OHM
SPEAKER T.arge magnet . . . 51'79
Special BUY (10 for $15.00) ..
CRYSTAL LAPEL MICRO.-

PHONE Iitigh imped. 200- 59“30.
6000 cps .- 10 for $5 - -

MONO PHONO ARMS - - -

Most popular type — Used in

most Transistorized

PPlayers (10 for $11)

CAR BURGLARY ALARM —

12 VOLT Easy to install . . .
Step-hy-step Insl. ........
SPECIAL TUBE BUY
(61.J8-1213117-12DT8-128G7-
12FN50 N
ALL AMERICAN TUBE KIT
12AVG6- 1 2BEG-12BAG-35W4-
50C5) °
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TELEMATIC
TRANSVERTER

NOW!

Service Solid State
Color Television with
your own color test
jig and Telematic’s
plug-in Transverter.

YOUR COLOR
TEST JIG

-~

Also available a complete NET
line of solid state yoke
adaptors and cables. Ask your distributor for information

Buy the Transverter, and
make a solid state Color
Test Jig.

® Plug-in for transistor TV TELEMATIC DIV., UXL GORP.
® Un-plug for tube TV 2245 PITKIN AVE., BKLYN. N.Y."11207

Circle 78 on reuader service card

%

AR guarantees

its published '~ Unusual
age - i b Ii':.
specifications .+_ tools hard- &

At Acoustic Research we believe
that the publication of complete

performance data on our high fi- ‘|
I delity components is obligatory. |
} Otherwise, our guarantee would

Send for

have little meaning. i &
. . ‘ ' -
Find out just what AR guarantees free cat alog‘ .-
that its products will do. Mail the §
| coupon below, and detailed tech- | Diversified,
nical literature will be sent to you ‘é u collection-
free of charge. 1 $ohe. _
[ 18 laee - tools of all kinds
‘E‘; iy __precision instruments
_______________ &. | nm ¢ essential shop items
" ~i ® | '
Acoustic Research, Inc. ¥ et o I ;
24 Thorndike Street § S8 M 1w MGV EESIIE
Cambridge, Mass. 02141 IR one-stop shopping
Dept. RE-11 ] % oo from your desk.
Please send measured performance data
on AR products to NC
Name - 2\ National Camera

V Dept. GBA
Address.

} Englewood, Colorado, 80110
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EQUIPMENT REPORT
(continued from p(lge 7’)

The basic repeater consists of a re-
ceiver whose audio output is fed into
the modulator of a transmitter on an-
other trequency. When a signal is
picked on the input frequency. the re-
ceiver’s squelch circuit turns on the
transmitter and keeps it on until the re-
cetved carrier drops out.

When AM s the operating mode,
several stations may occupy the same or
closely adjacent frequencies and yet
have a fair chance to get their messages
across. Sharp filters along with vernier
tuning help separate the stations. Not so
with FM. When two stations transmit
simultancously the stronger will “cap-
ture” the listeners’ receivers and com-
pletely climinate the weaker signal.
Only one station can use a channcl at a
time. Thus, 1 the interest of gentle-
manly operation and consideration for
fellow hams, 2-meter transmissions are
kept short.. Hog a channel with long-
winded nonscnse and you can be sure
that there is someone with enough ef-
fective radiated power to clobber you.

To discourage long-windedness.
some repeaters have built-in timers that
cut off the transmitter section it any one
transmission runs longer than. say, 1%
to 3 minutes. Most repealers are set up
and controlled by groups or ham clubs.
Some. called “open™ or “open-access”
repeaters, are turned on by the first car-
rier received on the input frequency.
Limired-access repeaters are used to re-
strict operation 10 a particular club or
group: or when several local repeaters
have a common input frequency. say
146.76 Mhz.

These repeaters are gencrally
turned on by a tonce burst on a precise
frequency in the range of 1650 to 2850
Hz. After turn-on. carrier control 1s used
until the repeater has been without car-
rier input or a short period (usually 15
to 30 seconds).

Now, the nitty-gritty

For the tests. [ selected a Hy-Gain
MMG 150 %-wavelength whip with
magnetic base (order No. 710) for
simple no-holes mounting on the car
top. deck or trunk hid. A Mosley DI-2
%-wavelength  ground plane antenna
was selected for mounting on a 34-foot
tower for tests at the home station.

The Simpson Model A is a neat
tittle package that can be fitted neatly
under the dashboard of almost any car
(I sure wish that ['d measured it before
some thief stole the car). The mounting
bracket is designed so the rig can be ad-

justed to a convenient operating angle

or slipped in or out as desired by loos-
ening lwo thumbnuts. I stuck a cigar-

fcontinued on page 96)
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your color will come back. The actual
prohlun here is that the tube is so badly
“out of purity” that none of the colors
will register!

SCOPE PROBLEMS

In the horizontal sweep output am-
plifiers on my scope, one of the plate load
resistors gets very warm, and the other
doesn’t. Tube OK. Dc¢ voltages on the
plates don’t balance and they should.
Truce looks funny too. Sometimes it goes
completely out, then won't focus, then
brightens up. Which part is causing
this?—M.C., Baton Rouge, La.

Would you make that “parts™ You
have **double trouble!”™. The over-
heating plate resistor in that push-pull
horizontal output stage is probably
caused by a leaky coupling capacitor lo
ihe grid of that stage. Check the de grid
voltage with a vtvm. Too much positive
bias will make that half of the tube
draw 100 much plate current and over-
heat the load resistor.

Second trouble is very apt to be a
drifting resistor in the network of resis-
tors from the HV supply to ground.
Since these supply all of the voltages 10
the tube cathode, grid. focus clectrode,
ete.. any change of resistance will upset
the grid-cathode voltage and the bright-
ness, or the focus. or all of them at once.

Hint from a confirmed *“old-scope
rebuilder”™: always check for leaky cou-
pling capacitors and resistors that have
changed valuc. These cause practically
all of the trouble. Fix them and your
scope will be as good as new.

NOT ENOUGH HEIGHT,
ZENITH COLOR

This one sounds easy, but somewhere
along the line I'm missing something!
This Zenith 20Y1C48 came in with no
vertical sweep. The 6HES vertical output
tube was cracked, a 470-ohm resistor was
burnt, and the 100-pF electrolytic in the
cathode circuit had blown up.

I replaced all these parts, and got a
good picture, color and all, but now [
don't have enough height; all I can get is
about % of a normal raster. What did 1
overlook?—I.E., Penn.

Same thing I overlook. at too-regu-
lar intervals! The rest of that vertical
output cathode circuit. In a color set,
this has “more to it than mects the eye!™
Beside the regular bias resistor and by-
pass capacitor. the cathode circuit goes
sneaking off over to the convergence
board, and goes to ground there
through several low-resistance controls.
etc.! So. your cathode circuit is actually
a complex series-parallel network!

If you'll check the cathode voliage
on the 6HES. I expect you will find 1t
high. Excess voltage at this point in-
dicates 700 miuch resistance—in other
words. something is open, over on the
convergence board!

REPLACEMENT
PARTS &
ACCESSORIES

WELTRON'S §
GOT 'EM!
DO YOU?

plugs & jacks * stereo switches *
universal replacement antennas &
bases * volt meters * cables * mi-
crophones * power supplies * auto
stereo accessories * high precision | |
mators * synchronous motors * ‘
shaded 4-pole motors * ‘

COMPLETE GATALOG AVAILABLE.
CALL YOUR DISTRIBUTOR NOW!

Fleltron

COMPANY, INC.

514 EAST PEABODY STREET, DURHAM, N.C. 27702
919-682-0333

Circle 82 on reader service card

"CUPER”
15 THE WORD FOR
WORKMAN COLOR TV
CRI_ BRIGHTENERS

WE START WITH A STURDY
MOLDED PLASTIC CASE. NOW WE
FiLL IT WITH A HEAVY DUTY
TRANSFORMER. THIS WILL DELIVER
THE HIGHEST POSSIBLE VOLTAGE
FOR MAXIMUM BRIGHTNESS. OUR
SUPER-BRIGHTENER WiLL STAY
COOL FOR LONGER-LASTING,
EFFICIENT PERFORMANCE.

ASK FOR OUR COMPLETE LINE OF

BRIGHTENERS IN A FREE VEST
POCKET SIZE CROSS REFERENCE
No. X62.

lechatic

PRODUCTS. INC.

MANUFACTURED BY

WORKMAN

P OBOX 3328 SARASOTA, FLORIDA 33578

Circle 83 on reuder service card

Build this magnificent
Schober Theatre

*Inciudes finished walnut console. Amplifier,
speaker system, optional accessories extra.
Only. $1256 if you build your own console.

Organ for
only $1730!*

You couldn’t touch an organ like this in a
store for less than $3500—and there hasn't
been a musical instrument with this
vast variety of genuine Theatre Organ
voices since the days of the silent
movies! Haunting tibias, biting strings,
blaring reecs—the whole A to Z gamut
of real pipe sounds that make the sim-
plest playing a thrilling experience and
give the professional organist every-
thing he needs. If you've dreamed of
the grandeur of authentic big-organ sound in
your own home, you won't find a more satis-
fying instrument anywhere—kit or no kit.

H

S . You can learn to play it. And you can build it,
| Déﬂéel l from Schober Kits, world famous for ease of
| E%;Ztilst sme?fﬁf:ﬁf&‘: E.ev’ftiggézb | assembly without the slightest knowledge of
| | electronics or music, for design and parts qual-
I O ?‘ease.“"‘{"_“e Schober Organ Catalog and | jty from the ground up, and—above all—for
i ree 7-inch ‘‘sample” record. | the highest Aya . e h

] [ Enclosed please find $1.00 for 12-inch L.P AL 21165 RS EMUOMATUSHCINS SR XSS
i record of Schober Organ music. | Send right now for your copy of the full-color
[ | Schober catalog, containing specifications of
] NAME | the five Schober Organ models, beginning at
l ADDRESS | $499. 50. No charge, no obligation—but lots of
1 | food for a healthy musical appetite!

| ary STATE ZIP— |
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new books

PRACTICAL WAYS TO PREVENT BUR-
GLARY AND ILLEGAL ENTRY, by Val
Moolman. Cornerstone Library Publica-
tions, distributed by Simon & Schuster,
630 Fifth Ave., New York, N.Y. 10020. 192
pages, 5% x 8% in. Softcover, $1.45.

An easy-to-read and highly engrossing
book on the ways to prevent burglars from
entering your home or business. Includes
preliminary sections giving details on the
crime rates in our country. the types of crimi-
nals who “go in” for burglary. their methods
of operation. Then the book examines the
primary defense moves a citizen-may take.
when to use what kinds of locks, alarms, bar-
riers, auto-protection devices. It closes with a
section on basic thefl-preventive measures
for when you are away from home. -MCL

FIRE & THEFT SECURITY SYSTEMS, by
Byron Wels. Tab Books, Blue Ridge Sum-
mit, Pa. 17214. 176 pages, 5% x 8% in.
Hardcover, $7.95, softcover, $4.95.
Guidebook for selecting, installing and
generally maintaining home and business se-
curity systems. All available systems, from
simple door and window switches to ultra-
sensitive microwave sensing systems. are de-

scribed. Complete with photos and diagrams,
the guide also discusses fire, water and intru-
sion detectors. and all commercial security
equipment now on the market. Special sec-
tion on selling and installing the devices for
the service technician who wants fo branch
out to this field.

SILENT SENTINELS, by Robert Kraske.
Doubleday & Company, Inc., Garden City,
N.Y. 127 pages, 6% x 9% in. Hardcover,
$4.50.

This is a history of the development of
locking devices from simple key locks to
combination safes to burglar alarms and new
electronic devices which see. feel. and hear
an intruder even in total darkness. The book
is illustrated with photos and diagrams. and
deals with the many unusual ways man has
tried to guard his property, from ancient cur-
ses and booby traps to the pyramids, and the
modern “thief proof™ locks, safes and vaults,
banks and burglar alarms.—MCL.

DESIGN FOR SECURITY, by Richard J.
Healy. John Wiley & Sons, Inc., 605 Third
Ave., New York, N.Y. 10016. 309 pages, 6
x 9 in. Hardcover, $12.50.

Many photographs and schematic draw-
ings bring to life this text on the protection or
sccurity of assets of the industrial organiza-
tion against non-business losses. The book
defines the hazards each business must face
and describes in detail how defenses can be
planned. showing how designing physical fa-
cilities to raise the level of security can in
many cascs also reduce the costs of protec-
tion.

INTRODUCTION TO PROGRAMMING AND
COMPUTER SCIENCE, by Anthony Ral-
ston. McGraw-Hill Book Co., 330 W. 42nd
St, New York, N.Y. 10036. 6% x 95/16 in.,
513 pp. Hardcover, $9.95.

Four languages—Fortran. Algol, PL/1,
and Cobol—are discussed with the corre-
sponding features of each compared, in line
with the main concern of this book. using
procedure-oriented languages on digital com-
puters. Other topics explored include num-
bers and number systems; Polish notation
and the compilation of arithmetic ex-
pressions: recursion: Boolean algebra and
logical design: hardware characteristics of in-
put. output, and auxiliary memory devices.
MCL R-E

V
save up to

2/3rds on

flameless
heat

much in

to 800°.

service.

any ang

N
W)

L 4

catalog
blowers

Racine, WI 53403

Onily MASTER offersso\

priced as much as
2/3rds less than others! \
Adjustable orifice con-
trols temperature up

motor for continuous

sturdy base. Mounts in
any position, adjusts to

bility. Twelve basic
models to meet

spot drying, shrink
tubing, auxiliary
“ |, space heater, or fan.
Write for FREE 12-page

) HEAT BLOWERS

heat blowers,

YOU CAN WELP SO MANY... |

Heavy-duty

.. WHEN YOU GIVE THE

UNITED WAY!

Removable

le. Easy porta-

any application
... blister pack,
parts assembly,

on flameless
, torches, guns.
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coming next

DECEMBER 1971

B R-E Builds Heath AR1500
Discover what it’s like to build what may
be the best hi-fi receiver kit you can buy
today. Full specifications too.

B Build Tic-Tac-Tronix
Don Lancaster shows how you can
make a computer that will beat your
friends or tie them, every time.

® Windshield Wiper Control
Get the same kind of wipe-pause-wipe-
pause control for your old car that you
can buy on Detroit's newest models.

B Liquid Crystal RF Wattmeter
Measure rf watts by looking at the color
of a liquid-crystal readout

PLUS:

All About Scanning Monitor Receivers
Reed Switch Logic In Action

Jack Darr’s Service Clinic

Stereo Amplifier Design

Model FC-100 Fall Safe

wmer? 34-9 S Pvased |.. ;

e Start your custom
Burglar/Hold-up/Fire Alarm
System with the FC-100.
Add on Sensors, Alarms :
and Accessories to suit your | g

“Do-it-Yourself”” Installers

Handbook included. No

technical knowledge needed —

No soldering.

100% Professional in Design, Reliability,
Performance.

Fail Safe-SYSTEM BY EICO

A New Concept in"Do-it-Yourself” Home Protection

own needs. o) &
4

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service

Card or send 25¢ for First Class mail service. ®
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m

Circle 86 on reader service card

Designed and manufactured in U.S.A. i

NEVER pr—
A BURNouUT |

NOBODY ELSE BUT EMC
DESIGNS IN SO MUCH VALUE!

+ Professional quality and versatility « Life-
t me protection against electrical abuse = No
meter burnout, needle damage, or fuse replace-
ment

VOLOMETER

Model 109A Factory Wired & Tested $29.95
Model 109AK Easy-to-Assemble Kit $21.65
20,000 ©/v DC sens. 10,000 /v AC sens.
4Y,", 4012 meter, High impact bakelite case.
5 DC voltage ranges: 0-6-60-300-600-3000v.
5 AC voltage ranges: 0-12-120-600-1200-
3000v. 3 DC current ranges: 0-6-60-600ma.
3 AC current ranges: 0-30-300ma; 0-3A. 3
resistance ranges: 0-20K, - 200K, - 20 megs.
5 db ranges: —4 to 4-67db. With carrying
strap. 5%” W x 63%” H x 2%~ D. =" ""-"-TTommmmmossoomomsssess

POCKET SIZE VOLOMETER | S¢nd FREE catalog of complete EMC line
and name of nearest distributor.

! i
0 V
! 1
Model 1024 ' REAT |
Factory Wired & Tested $17.95 : e '
Model 102K o Name. = i
Fasy-to-Assemble Kits $14.95 | address___ _ = |
3%2”, 2% accurate 800ua D'Arsonval 1 :
type meter. One zero adj. for both | City — !
res. ranges. High impact bakelite | '
J i

case. 5 AC voltage ranges: 0-12-120- Rl Al
600-1200-3000v. 5 DC voltage ranges: :
0-6-60-300-600-3000v. 3 AC current
ranges: 0-30-150-600ma. 4 DC current
ranges: 0-6-30-130ma; 0-1.2A. Resist- ELECTRONIC MEASUREMENTS CORP.
ance: 0-1 Kr 0-1 meg. 3%” Wx6%"”H 625 Broaoway, New York, N.Y. 10012
x 2” D.
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Midget
RATCHET SETS
PLUS ADAPTERS

IN A FULL RANGE
OF SIZES AND STYLES

5 DIFFERENT HEAD STYLES
DO THE JOB FASTER.

Designed to function in con-
fined space, Chapman Tools
are a must for anyone who
deals with small to medium
size screws, bolts and nuts.
Economy priced sets are
available in a wide range of
assortments covering Allen
Hex, Metric Hex, Slotted,
Phillips, Bristol and Reed
and Prince sizes. Ratchet
requires only 18° working
arc.

Ratchet Works in
Confined Space

Kit No. 6320 only $12.9

THE CHAPMAN MANUFACTURING COMPANY

DURHAM, CONNECTICUT K 06422
Circle 87 on reader service card
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ALARM SYSTEM SELECTION
(continued from page 27)

removed. Also available are such special security devices as
hold-up foot rails. a hold-up foot switch and hand switch, and
even a money clip that closes a switch if paper money is re-
moved from tellers windows, cash registers or cash boxes
when the system is activated. A streamlined vibration contact
unit can be mounted on walls so forced entry would set ofl in-
trusion detection networks.

The complete supervisory system includes provisions for

MULTISTATION ALARM INSTALLATION may call for a central control
box. A Westinghouse system is being installed here.

standby batteries to maintain security functions in the event
of power failure and until main power is restored. Automatic
alarm and alarm reset are time-shared so that one alarm does
not inactivate the rest ol the system. The system provides fa-
cilities for notilying preassigned personnel or security officers
and finally evaluates sensor information as to the type of
emergency existing and notifies the proper authorities. In ad-
dition, the supervisory system recognizes an order of impor-
tance ol the emergencies, assuming more than onc comes up
at one time and automatically notifies authoritics in the pre-
programmed order of their urgency. All circuits are of course
fully supervised and tamper-proof. provide both local and re-
mote monitoring of the supervisory system. and are relatively
free of electronic jamming such as is possible with units using
rf transmission (cither AM or FM) as the commmunication link
between sensors and central control unit. Video systems fea-

’ " \“
* >

AUTOMOTIVE ALARM SYSTEM USES A SIREN to warn of tampering. The

system shown is made by Technical Product Development Company.

turing various closed-circuit television arrangements are
frequently demonstrating their value in burglar identification
and subsequent prosecution.

Telephone lines, because they already form an intricate

www.americanradiohistorv.com
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communication network, are the natural choice for notifying
a central security oftice. Direct dialing equipment wired 10 a
leased line or lines transmits a prerecorded message. the na-
ture of which depends on the type of emergency. Special cod-
ing is used to indicate the complete nature of the alarm.

The sccurity systems discussed here deal mainly with
burglary from ouside the plant. An efficiently designed and
installed system 1s of small usc if' hittle or no emphasis is
placed on internal security. It starts with an evaluation of just
exactly what must be protected and where the company can
be hurt by thievery from within.

PUSHBUTTON SWITCH INSTALLED inside a door jam will detect anyone
opening the door. This switch is part of a Westinghouse system.

HEAT AND SMOKE DETECTOR added to Westinghouse system protects
against fire in addition to basic intruder protection.

SMOKE
DETECTOR

MULTIPURPOSE ALARM made by James Electronics checks for smoke
and fire. It also contains a panic alarm.

Training programs and security drills will help families
and employces become security minded and go a long way
toward assuring you that you are getting the most for your se-
curity dollar. R-E

[ ]

[ ]

AND €
RO "0 ,
HE INDUST ~
DOWEST-PRICED =
PROFESSION/ B N

e A\ %L_”_

.. %\

Use the battery powered Solid State EICO 239 on your
bench or in the field. Check semiconductor and vacuum
tube circuits. 11 Megohm DC input impedance. Read AC
rms and DC voltages in seven steps from 1 to 1000 volts
on large 4%2” meter. Measure and read peak-to-peak AC
to 2800 volts. Check resistance from 0.20 to 1000MQ on
seven ranges. Provides a total of 28 useful ranges on 12
accurate scales. Automatic battery check. Includes exclu-
sive DC/AC ohms UniprobeTM. Factory Assembled, $59.95.

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service

Card.
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m
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Kieps 40 %’
Kleps 30 Kleps 1 -
- Kleps 10 - 20
Kieps 10 , “
HeGs 20 ‘ y Pruf 10

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded).

Kelps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. $1.19
Kleps 20. Same, but 7" long. $1.39
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.47
Kleps 40. Completely flexible. 3- segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.

Accepts banana plug or plain wire. 6Ya" long. $2.39
Kleps 1. Economy Kleps for light line work (not lab quality) Kleps 1
Meshing claws. 4Y2" long .99

Pruf 10. Versatile test prod Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch pin fits banana
jack. Phone tip. 5%2" long. .79
All in red or black—spec;fy For additional information,
write for complete catalog of — test probes, plugs, sockets, ot
connectors earphones, headsets, miniature components. II|

Avuailable through your local — prut 19 i

e y distributor, or write to.
l‘ye RYE INDUSTRIES INC.
130 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd.
Circle 88 on reader service card
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IMPEDAVERTER ™ IMP 1

® Improves Microphone Performance @
1. Converts high to low impedence.

2. Use cables to 500 feet. with mini-
mum loss of response, and mini-
mum hum.

3. Switchable gain/loss and phase.

4. Quick disconnect stand clamps

provided.

$29.95

+4-$1.25 postage

N

MULTI-MIXER ™ TMS-1

HANDLES UP TO THREE RECORDERS

RUSSOUND | FMP

DEPT. R
P.0. BOX 204
STRATHAM, N.H. 03885

1. Record or play back any
or all simultaneously.

2. Eliminates jury-rig multi-
ple connections.

3. Establishes a main con-

INTRODUCTION trol system for multiple
PRICE usage.
$19'95 4. MTG BKTS provided for

+ $1.25 postage permanent instaliation.

WRITE DEPT. R
FOR NEW PRODUCT RELEASES

Circle 89 on reader service card

Then use Quietrole . . . the choice of
better servicemen everywhere for
cleaning and lubricating ali T.V. mov-
ing parts.

Spray Pack guarantees silent, smooth
operation, with absolutely no harmful
aftereffects for both color, and black
and white sets. ~

Also available in bottles

if you prefer.

Product of

- QUIETROLE

s COMPANY
Spartanburg, South Carolina

-

Semiconductor Suermart

o MOTOROLA e RCA @ FAIRCHILD e NATIONAL e HEP e

DIGITAL READOUT

e Will tast 250.000 hours.

POPLAR IC’s

MC1550 Motorola RF amp d $1.80
CA3020 RCA > W audio 3.07
CA3020A RCA 1 audio $3.92
CA3028A RCA RF ampt 1.77
MC1306P Motorola '4 W audio 1.10
MC1350P High gain RF amp, IF amp 1.15
MC1357P FM IF amp Quadrature det 2.25
MC1496 Hard to find Bal. Mod. 3.25
MFC 9020 Motorola 2-Watt audio 2.50
MFC 4010 Multi-purpose wide-band amp. 1.25
MFC 8040 Low noise preamp 1.50
MC1303P Dual Stero preamp $2.75
MC1304P Fm multiplexer stero demod . 4.95

TRANSISTORS

MPF102 JFET $ .60
MPF105/2N5459 JFET .96
Mi"F107 '2N5486 JFET VHF UHF $1.26
MPF121 Low-cost dual gate VHF RF .85
MFE3007 Dual-gate $1.98
2N5188 - .79
3N140 Dual-gate 3 . $1.95
3N141 Dual-gate $1.86

MOST MOTOROLA, FAIRCHILD, RCA. HEP &
NATIONAL INTEGRATED CIRCUITS, FETS,
OTHER TRANSISTORS AVAILABLE. WRITE
WITH YOUR NEEDS.

HEK-2 FET EXPERIMENTERS KIT Contains
HEP-801, HEP-802. HEP-50. HEP-51 and_In-
structions for 9 Projects $3.95

Circle 91 on reader service card
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SPECIAL OFFER

At a price + Digital readout 709 Op. Amp 70

everyone $3.70 * BCD o 7—Segment 741 Op. Amp $1.25

can afford pecaden;diiver 723 V. Rer. $1.75
s 7490 Decade Counter

» Operates from 5 VDC Only $8.50 £ener "oV 50

» Same as TTL and DTL Zener 12 V .50

SUPER BUYS

Zener 5 V

INSTANT CIRCUIT BOARDS

Instant Circuit Boards—NO ETCH-—NO MESS
—NO FUSS CIRCUIT-STIK is a complete sys-
tem of component subelements and materials
designed to work together to produce instant
circuit boards that are as durable as regular
circuit boards. CIRCUIT-STIK ELIMINATES:
drilling, photo work, and etching. Just stick
the pressure sensitive sub-elements down on
pattern G Vectorboard. They stick down firm-
ly, withstand soldering temperatures, yet can
be picked up and moved for circuit changes.
In fact. they make building projects with in-
tegrated circuits and transistofs a real breeze.
Sub-elements are available for 8. 10, and 12
lead IC's. dual in-line IC's, 21l transistors, plus
pressure sensitive copper tape. etc. Applica-
tions data available. Starter Packet Assort-
ment $5.50. Super Packet $7.95

Please add 35¢ for shipping

CIRCUIT SPECIALISTS CO.

Box 3047, Scottsdale, AZ 85257
FACTORY AUTHORIZED
HEP-CIRCUIT-STIK
DISTRIBUTOR

www.americanradiohistorv.com

EQUIPMENT REPORT
(continued from page 88)

lighter plug on the power cords to avoid
making connections under the dash.

On the go, the Model A and the
Hy-Gain whip make a powerful team.
The 3-dB antenna gain brings the 6-
waltl transmitter output up to a respect-
able  12-watt  (cffective) level. In-
cidentally, Hy-Gain says that the an-
tenna will withstand speeds up to 90
mph. I’ll drink to that!

On trips into upper New York state
and then down into the Carolinas, [
found 2-meter FM spotty. I could drive
for hours without having a signal open
the squelch on either 146.94 or 146.76
MHz (channel frequencices are spoken
of as simply “nine-four”, “seven-six”
cte.). At other times, I'd run into lots of
activity. I was able to check in with
most stations that [ heard, cither sim-
plex on 94 or duplex (through repeat-
ers) on 34. FM is lots of fun and just the
thing to prevent “turnpike hypnosis™ on
long drives. On the next trip—if I re-
cover my car and the 2-meter gear—I’ll
take along a small clipboard and cas-
sctie recorder to help with the log-keep-
ing.

At the base station, we hung the
Model A across a 12-volt storage battery
(Oops, I forgot to measure the current
drain when transmitting—Simpson says
itis 250 mA on standby and 450 mA un-
squelched) and tied on the Mosely
ground-plane. When conditions were
right, we talked to stations in Con-
necticut, Massachusetts, New Jersey and
Delaware; through repeaters or direct. |
could get to like the 2-meter FM game
as much as I do DX’ing on 20- and 15-
meter SSB.

The Model A is built like a battle-
ship with two G-10 glass-ecpoxy plug-in
boards, one for the transmitter and the
other for the receiver circuits. Tt features
diode crystal switching and 1C’s in its
solid-state design. All metering and test
points and tuning adjustments can be
reached by removing the top and bot-
tom cover plates

The receiver is a double-conversion
superhet (10.7-MHz and 455-kHz i.f.’s).
Sensitivity is 0.6 V for 20 dB quieting. A
455-kHz ceramic filter provides selectiv-
ity of 13 kHz at 6 dB down and 36 kHz
at 60 dB down. Squelch sensitivity is
0.25 pV or less.

The transmitter uses mode 16F3
(phase) modulation for =35 kHz devia-
tion for 100% modulation at 1 kHz. The
modulation circuitry consists of a basic
6-MHz crystal oscillator phase-modu-
lated by a variable-capacitance diode.
The oscillator is tollowed by a doubler,
tripler and two more doublers to mul-
tiply the crystal frequency by 24. The
‘speech amplifier (audio) circuits include
a clipper/limiter followed by a low-pass
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filter providing a sharp roll-off above 3
kHz. The chipper/limiter is adjusted so
no limiting occurs at normal voice levels
but sharp voice peaks are limited so de-
viation does not exceed =5 KHz. The
final amplifier—two cascaded rf power
amplifiers—delivers 6 watts to the an-
tenna. A low-pass filter and pi network
match a 50-ohm antenna while elimi-
nating harmonics.

The Hy-Gain whip with its mag-
netic mount provided a swr of around
1.2:1 on 94 without pruning. However,
they should add about 4 more feet to
the coax lead-in so it will reach from the
dash to rear deck on Fury’s and Im-
pala’s.

[ hope that ’ve given you guys with
“California Kilowatts” some idea as to
what 2-meter FM is all about,
you are planning a long motor trip.
you'll consider taking along a rig such
as the Simpson Model A. It’s just the
thing for getting in touch with hams in
cach town as you approach it—some-
thing you may not always be able to do
on 1he lower amateur bands.

As soon as the insurance company
replaces the car and hands me $249.00
to replace the Model A, $26.00 for the
Hy-Gain whip and $11.75 for the
ground-plane, you’ll find me monitor-
ing '94 evenings on Long Island. On
most National holidays, I spend around
26 hours on 1-95 between New York
and Darlington. S. C. I monitor 94/76
and hope 1o say Hello to some of you as
[ pass within range. Till then, 73’s. R-E

Technicians
Meet

Here is the rundown on the key
resolutions passed by the National Elec-
tronic Association membership at its
annual meeting in Portland, Oregon.

The NEA recommends the install-
ation of interference rejection circuits
in all TV receivers to reduce the prob-
lem of FM interterence in TV recep-
tion.

They ask the Federal Trade Com-
mission to adopt the California law re-
garding the grading of picture tubes as
a national regulation as part of their
current rules regarding the disclosure
of what is new or what is used in the
manufacture of picture tubes.

They recommend to all State
afliliates of NEA, and all other service
organizations to consider and endorse
the new RCA solid state training con-
cept of joint service association/dis-
tributor/ manufacturer technician up-
grading training seminars.

The NEA commends Mr. M. L.
Finneburgh, Sr., EHF, and Mr. Donald
J. Martin for their efforts on behalf of
the service industry in directing the
activities of the S.I.S. program, 1970-
71. R-E

and if

IMPOSSIBLE? BARGAINS IN SURPLUS ELECTRONICS AND OPTICS

LOGIC AND NIXIE POWER SUPPLIES

05 volt, 5 ampere supply
1% line, 1% load, 0.1%
ripple. Built by Bluline
for integrated circuit
applications. Fantastic
value. brand new. $29.50

5 volt 3 ampere supply. with 170 volts at 50 Ma for Nixies,

similar to above, except 170 volts is unregulated.
05 volt 3 ampere supply, built by Powertek. Low profile for easy

build-in to instruments.

circuits,

Price .

Price .. ..

..$29.50

..... $25.00

CINIXIE— READOUT DECADE COUNTER

KIT, including 7490 and 7441 integrated

readout tube, compiete etched

circuit and instructions.

Would you believe . .. . $8.95
{Add $2.00 for 7475 latch)

[ Burroughs 5441 tube and socket only

................ .. 8475

L Ampevex B1000R tube only

-$295

SURPLUS TTL INTEGRATED
CIRCUITS, BRAND NEW IN ORIGINAL
MANUFACTURERS CARTONS

B & F has one of the worlds largest
inventories of surplus integrated
circuits. All are new, meeting all
manufacturers

specifications, and in
packaging. The low prices should
speak for themselves. Manufactured
by Texas Instruments, National,

original
tactory

Signetics or Philco, no choice. All
packages are 14/16 lead silicone Dual In-Line Pak.

NEW LOWER PRICES!

ITEMS @ 40¢

7400 Quad 2-Input NAND

74617 Quad 2-Input Open Collector
NAND

7402 Quad 2-Input NOR

7404 Hex Inverter

7405 Open Collector Hex [nverter

7408 Quad 2-1nput

7409 Ouad 2-input AND, Open
Collector

7410 Triple 3-input NAND

7411 Triple 3-Input AND

7420 Dual 4-lnput NAND

7421 Dual &-Input AND

7430 8-Input NAND

7440 Dual &-lnput NAND Buffer

7450 Dual 2-Wide 2-1nput
Expandable

7451 Dual 2-Wide 2-Input A O-|

7453 4-Wide Expandable 2.1nput
A0

7454 4-Wide 2-Input A-O-

7460 Dual 4-Input Expander

1TEMS @ 95¢
7406 30 Volt Hex Driver laverter
7416 15 Voit Hex Driver Inverter
7407 30 Vott Hex Driver
7417 15 Volt Hex Driver
7426 Open Collector Hi Volt
NAND Quad 2-Input
7470 J-K Flig-Flop
7472 J-K Master Slave Flip Flop
7473 Dual JK Flip-Flop
7474 Dual O Flip-Fiop
7486 Quad 2-input Exclusive DR
74121 Monostable Multivibrator
{one-Shot)
74122 One Shot
B162 One Shot
ITEMS @ 31.75
7442 BCD to Decimal Decoder
7443 Excess 3 to Decimal Decoder
7444 Excess 3 Gray to Decimal
Decoder

ITEMS @ $1.75
7475 Quad Bi-Stdple Latch
7480 Full Adder
7490 Decade Counter
7494 4 Bit Shift Register
7495 4.-Bit Right-Left Shift Reg.
7496 5-Bit Shift Register
74151 8-Bit Data Selector with
Strobe

ITEMS @ $2.00
7448 BCD 1o 7 Segment Decoder
Driver
7492 Divide by 12 Counter
7493 4 Bit Binary Counter
74180 8-Bit ODD-EVEN Parity
Generator/Checker
ITEMS @ $2.50
7447 BCD t0 7 Segment Decoder.
Driver
7445 BCD to Decimal Decoder
Driver
7483 4-Bit Binary Full Adder
74145 BCD to Decimal Decoder
Driver
ITEMS @ $2.75
7441 BCD to Decimal NIXIE
Driver-Decoder
7491 B-8Bit Stift Register
ITEMS @ $3.75
74154 & to 16 Line Decoder/De-
Multiplexer
74192 Bi-Directional Counter BCD
Output
74193 Bi-Directional Counter 4-Bit
Binary
7485 Comparator
ITEMS @ $9.75
7489 64-Bit Random Access
Memory
7488 256 Bit Rom ASCII to
EBCDIC
74181 Arithmetit Logic Unit

20% discount on alf orders for 100 or more integrated circuits. Al
1.C.'s postoard, with FREE air mail on orders over S50.00. We
strive ta shig |.C.'s by return mail. Free data sheets an alf irems.

CIRCUIT BREAKERS

amperes rated 115 voit 60

(71 3/3/5 amperes
[0 5/5/5 amperes .

FIBER OPTIC LIGHT GUIDE

Our floors are groaning with circuit
breakers, and we are clearing them out at
a qive-away price. Breakers come in
banks of three, designed to control three
power supplies and cut the power to all
three should one breaker blow. Tie rod
between sections can easily be removed
to make three separate circuits. Two
sizes available 3/3/5 amperes and 5/5/5
. Either type $2.00

$2.00
$2.00

Experimental kit with 10 feet

of 200 fiber guide in PVC jacket, shrink tubing and instructions
for making larger diameter guides and branches ....%250

LINEAR INTEGRATED CIRCUITS
New Lower Prices

709 Operational amphfier ... ... ... .. ... ... .......% 90
711 Dual comparator . . S— 125
741 Operational Amplifier wuh bu:h in compensation . .. .. 1.60
723 Voltage regulator ... ... ... . T e 1275

Dual 741 Two compensated operanon ampl:hers in one dual

iniine package .. ... . ...

.......... o A D neane & 202D

= . ] Large Size Readout
{Mus. A} ... .. ....8395
~ ¢ U] Low Current Version

" SPECIAL! — DISCONTIN-
¥i-||”l”|||”]|l“ UED MODEL SHARP
. CALCULATOR.

This model was originally
$375.00. 1t is hand held
size, and is superceded by
the new model which is
wdentical, but pocket sized!
We think the slightly larger
sizeé 1s an advantage, as
unauthorized persons are
less likely to pocket it. This
calculator has sixteen digit
capacity with eight digit
display. By special
arrangement with Sharp we
are bringing this t0 you at
half its original price,
$187.50. Don't forget, you can charge this as well as other
items to Mastercharge or Bank Americard. Fully guaranteed by
Sharp and B & F.
[ Sharp Electronic Calculator . ................... $187.50

TEXAS INSTRUMENTS LIGHT

EMITTING DIODES (LED's).
Use as logic readouts, either on panei
!E} or right on cards. Infinite life.
(12 tor $1.50
110 for $7.00

THIS MONTH'S SUPER SPECIAL!

A ’ 7 Segment Readouts. Two

? types are available, a large size
model with wire leads for P.C.
Board Mounting illustrated at
(A} and a small size
fow-current version in a Dual
In-Line type package for
miruature battery operated
instruments illustrated at (B).

(Mus. B} . .. ....$375
IComplete counter kit,
including 7490 decade
counter, 7447 decoder and
printed circuit board, and
choice of either readout
Pricelawrs ol $8.75
[] Complete counter as above,
with 7475 latch, for storage.
Price ...... $10.75

Complete Bidirectional counter, with 74192 instead of
7490, for up- down counting . - .$511.75
(] Complete Bi-directional counter, wnth latch |ar storage
(74192-7475-7447) . cee...81275

SPECIAL SALE ON DIODES AND TRANSISTORS
The recession in the electronics industry is the gain of the
electronics er iast. Discrete are now lable at
prices that are a fraction of the large volume price. Every unit
listed is 3 brand new device, with full lead length, and in original

manufacturers boxes. Guaranteed to equal or exceed

manufacturers specifications.

ZENER DIODES, 5% Tolerance, Mfgs. List $1.71 each.

1N746A 3.3 Volt IN754A 6.8 Volit

IN747A 36 TN755A 75

1IN748A 39 IN756A 82

IN749A 4.3 IN757A 91

IN7S0A 47 IN758A 10

IN751A 5.1 IN759A 12

TN752A 5.6 14 Volt, 3 Watt

IN753A 62

Specify Number: 3 for $1.00 10 for $2.50 100 for $225.00
Mix or Match

TRANSISTORS

2N3055 87.5 Watt Hi-Power Silicon .$1.25

2N242 60 Watt Germanium Hi-Power . . . 2/$150

2N3819 N Channel FET . .. .. .. ....210or$1.00

2N2484 NPN Silicon Amplifier TW, Lo Nolse _..3for $1.00

2N2907 PNP Silicon Amp-Sw, Hig, 200 MC .3 for $1.00

2N2222 NPN Silicon Amp-Sw, Hij, 250 MC . .3 for $1.00

2N2369 NPN Silicon Amp-Sw, Hig, 500 MC ..3for $1.00

2N2219 NPN Silicon Amp-Sw 3W ... . . .3for $1.00

2N2905 PNP Silicon Amp-Sw 3W . 3for $1.00

NPN Silicon TO-18 Transistors marked wnh RCA house numbers
100-200, P = 0.3 Watts 10 for $1.00, 100 for $7.50
Same as Above, but 1 Watt TO.5 . .. 10 for $1.50, 100 for $10.00
Same, 0.3W PNP TO-18 10 for $1.50, 100 for $10.00
Same, 1.0W PNP TO5 . .. .10 for $2.00, 100 for $15.00
PNP Germanium transistor, RCA house number same as 2N 404

Price . ~........12for $1.00, 100 for $6.00
DIODES

IN4004 400PIV. 1Amp ... ............. .....5for $1.00
Epoxy F.W. Bridge Rectifier 400DIV, 2 Amps . . ..... .. $1.00

80 PAGE CATALOG - Free with any order or send $0.25

ALL ITEMS POSTAGE PAID IN THE US.A.
Charges Welcome: BankAmericard — Mastercharge — $10.00 mun.
B.& F. ENTERPRISES

Phone {617) 532.2323
P.0. Box 44, Hathorne, Massachusetts 01937

Circle 92 on reader service card 97

www.americanradiohistorv.com


www.americanradiohistory.com

e B e N I
TUBES

Radio and TV Tubes 33¢ each. One year guar-
anteed. Plus many unusual electronic bargains.
Free Catalog. CORNELL 4217-E University, San
Diego, Ca. 92105

SAVE MONEY ON PARTS AND TRANS-
MITTING-RECEIVING TUBES, FOREIGN-DO-
MESTIC. SEND 25¢ FOR GIANT CATALOG. RE-
FUNDED FIRST ORDER. UNITED RADI!O
COMPANY, 56-R, FERRY ST., NEWARK, N.J.
07105

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, ALL Brands—Biggest Discounts. Tech-
nicians, Hobbyists, Experimenters—Request
FREE Giant Catalog and SAVE! ZALYTRON,469
Jericho Turnpike, Mineola, N.Y. 11501

HIGH FIDELITY

MAKE YOUR OWN SPEAKER SYSTEMS. SAVE

Y2 THE COST. WRITE FOR CATALOG. McGEE
RADIO COMPANY, 1901 McGEE ST. (RE)
KANSAS CITY, MO. 64108

PLANS & KITS
S ———————— ——=~.--|

Mini-COMPUTER plans-uses integrated cir-
cuitry to add, subtract, multiply, or divide num-
bers in nanoseconds. Detailed plans $3.00.
BUCKLEY, 927 Marco Place, Venice, Ca. 90291

FREE 250 Wwatt Linear Plans. 25¢ Handling.
ROBERTS, Box 403, Whiting, In. 46394

LED ARRAY COUNTER KIT. Seven segment
display, 7490, 7475, 7447 Circuit Boards, In-
structions . . . $10.95. SUPER VALUE KITS,
Box 1364, Cupertino, Ca. 95014

LIGHT EMITTING DIODES. Five Diode Kit, In-
structions . . . $2.95. Free Catalog. SUPER
VALUE KITS, Box 1364, Cupertino, Ca. 95014

HIGH SPEED COUNTER KIT, 7490, 7475, 7441
Circuit Board, instructions. . . . $5.95. SUPER
VALUE KITS, Box 1354, Cupertino, Ca. 95014

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or services).

. minimum 10 words.

90¢ per word . .

NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 60¢ per word

- ho minimum.

FIRST WORD and NAME set in bold caps at no extra charge. Additional bold face at 10¢ per word.

Payment must accompany all ads except those placed by accredited advertising agencies.

discount on 12 consecutive insertions, if

10%

paid in advance. Misleading or objectionable ads not

accepted. Copy for Jan. issue must reach us before Nov. 1.

advertising
agency 28

200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003

[_ ___________________________________ -/
| CLASSIFIED ADVERTISING ORDER FORM 1
| |
|
I 1 2 3 3 5 |
I |
| 6 7 8 ] 16 }
|
|
: 11 12 13 14 15 |
I |
| 16 17 18 19 20 l
|
{ z1 2z 23 2 5 :
|
I 26 27 28 29 30 |
| ]
|‘ 31 32 33 34 35 I
| ________ _{ @ .60 Non-Commercial Rates} —3 I
| No. of Words | @ .90 Commercial Rate i
| @r)) rlaf Words in bold caps NAME .. |
. =% i
: Total Enclosed  §3 EODRESS == |
I 7 . Payment must ac- CITY STATE |
Insert _time(s) company o;der un- |
less placed
I through accred- SIGNATURE = g—- w— |
: Starting with issue ited MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT., l
L

www.americanradiohistorv.com

ADVERTISING
INDEX

RADIO-ELECTRONICS does not assume
responsibility for any errors which may ap-
pear in the index below.

READER SERVICE CARD NO PAGE
79 Acoustic Research ... 88
61 Allicd Radio Shack. 72
70 Allied Radio Shack. 84
66 Artronix Surveillance. 76
92 B.F. Enterprises... B ———_ 0
74 B&K. Division Dvndsuan Cnrp
63 Babvlon Electronics... -
77 Brooks Radio & TV Corp
10 BSR/USA...
87 Chapman Mfg. ... 94
91 Circuit Specialists... .96
11 Cleveland Institute of Electronics .. 64-67
Coletronics........... on
CREI, Division of the a
Continuing Education Co 46-49

72 Delta Electronics....
5 Delta Products ...

68 Edlie Flectronics...
86 EICO, Electronic In:
Inc... .

EMC. Electronic Measurement Corp

65 G&J Electronics ..o,

.93.94, 95
. 93

3 Grantham School of Engineering ..
GTE Sylvania Electronic
Components ...
69 Heath Co..._...

75 Indiana Home Study Institute ...
93 International Crystal Mfg. Co.............

81 Lafayette Radio Electronics....
1 Leader Instruments ................

85 Master A
2 McGraw-

liance...
ill Book Co....

80 National Camera.........
National Radio Institute
Nationa! Technical Schools.

73 Nelson-Hershtield Electronies ...

76 Olson Electronics ......c.oocoooovovvniccccn. 87
7 Panasonic.. ” 15
71 Pennwood Numechron . 84
67 Phase Conr'w . 76
62 Precision Tuner Service 73
90 QUIETTOYe. . oot 96
RCA Electronic Components,

Tube Division .. 5

RCA Institutes . 18-21

64 RCA Sales . 75
89 Russound ... 96
88 Rye Industrics..... 95
4 Sams and Co.. Howard W. .. 7/
84 Schober Organ............ 91
94 Shure Brothers. .Covu m
6 SIUTAZC . oo oo e - T - s 14
78 Telematic... ... 88
8 Telex. 16
82 Weltron .. L 91
83 Worknmn Eleuronu Products.... 91
9 Xcelite 17
MARKET CENTER .. .98-101

97 Edmund Suumﬁc Co
Lakeside Industries

95 Meshna Inc.
Music Associated

98 Polypaks

96 Solid State Sales
Southwest Technical Products
Surplus Center

SCHOOL DIRECTORY .. SER—
Valparaiso Techni cal Tnstitute
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U.S. GOV'T ELECTRONIC SURPLUS GET INTO READOUT FACKAGE.
Amperex Tube
s Nationally Known-World Famous SURPLUS CENTER offers ELECT Ro N Ics 7 P

flnest, most expensive, Government Surplus eltectronic units ank Brand new SN 7490
components at a fraction of their original acquisition cost. $3.00 ea. SN 74141

10/$25.00 All above $6.75

V.T.I. training leads to success as
technicians, field engineers, specialists
in communications, guided missiles,
computers. radar and autemation. Basic
& advanced courses in theory & lahora—
tory. Electronic Engineering Technol-
ogy & Klecironic Technology curricula
hoth availahle. Associate degree in 29
mos. B.S. alse ehtainahle. G.I. ap-
proved. Graduates in all branches of

IBM COMPUTYER POWER SUPPLY

NIXIE TUBE POWER SUPPLY
From used eqpmt, OK.
115V input, solid state.

$4.95

. (ITIM #22-934) - - Evpensive, egu-
unit, Fine for college labs, research
-n 5., Bervice shnps, ete. Pire DC over a wide
rnge of voltages. DC autput vollazes 6. 12,
48, etc. Wide range of AC voltages nvailible.

8 Finest tmasformers, filters. trnsislor load

regalation system. Independent af line voltage electronics with major companies. Start 2N404 3/1.00 2N990 2/1.%
L T Scpt.. Feb. Dorms. campus. Iligh 2N706 3/1.00 2N2222 2/1.00
e cant - hich can, e eaglimak of cae schaol graduate or equivalent. Catalog. 2N2218A  2/1.00 2N2907A  3/1.00
mmb'yd-oa:soscm: Dasm ?sd c(xrcmllnlzﬁr‘uu\ finid VALPARAISSTOTLET%HNICAL 709 OP AMP  75¢ 741 Op Amp  1.00
INST! B " 5 —

ot gor't $24.95 Dept. C, Valparaiso, Indiana 46383 MM500 Dual 25 bit shift register $2.50
0 NCE-IN-A-LIFETIME SPECIAL MMS502 Dual 50 bit shift register 3.50
{ MEM 51_1 MOS P-channel FET 1.00

BURGLAR-FIRE ALARM SYSTEM pE. e i iﬁﬁgg

PRI e NOW GET “MUSIC ONLY" FM PROGRAMS 2 G TETEE WY (AR SV2%00
Operates on [I5-VAC, Control unit. 2- COMPUTER ENCODER PC board, wired, with
P e it diodes & IC's. Removed from ASKIl key-

wite tastenctions. 847« ' x 3 (1 1be) Convert ANY FM TUNER to receive uninterupted boards. $5.00 each.
commercial free music being broadcast by many | 6"40 WIRED CORE MEMORY
STANDARD DIAL TELEPHONE stations, $5.00 per frame

® (ITEM#7I5) - - Standard,  commercial
tolephone same as used throughout U.S.A. Attrac-
tive polished bdlack, like new conditlon. Lse #s
pxtenston phone to private systemS or connvrl Cont
several phones together for local ity com Ry -

lem. Full instructions are lymished. Wt. 9 Ibs. 52430 $7.49

STEP-BY-STEP TELEPHONE SWITCH

o (ITEM #7-906 ) ~- Amazing telephone selector
swilch. Great experimental item. when used with lwn-
wire telephone dial will select any sumber from © ta 104l
Make intercom or private system. Use tu lum on remote
ll l:(s 6man§ mn(mrs ete. Completr with contact bank.

New three transistor plus “Phase locked loop” IC
circuit gives you perfect reception. No tuned Circuits,
or critical adjustments. The 1 1/2” x 4" circuit

2 16 1bs. } Cost over $90.00 $6.29 . board is powered from the tuoer supply. +9 to 12
f@’w PRV A - Volts DC @ 10 Ma. required. COMPUTER KEYBOARD $30.00
=T SL28 i MAGNO:;’:IZ?:d:r s&on(::u:‘::;mom
R~ v
MAGNETIC DIGITAL COUNTER({121018-VDC) Free list of FM Stations with SCA authorizations Magnostrictive delay line good for approx.
: 0. CITEM 120958) - e 1o coupt stecircany. included. (List alone $.25) 7000 bit storage. Details included. $25.00
ot mambcr of imea oot {5 apried aiter
T R e, R
orir: :“ns( R ns“;“;“;' w.n-’:. i Wired and tested $25.00 + post. & ins. e e ToTaboval e
oversiaon  Facn $L. T’ $4.99 THOUSANDS SOLD Please add postage for above items
South Technical Prod c i Send 25¢ for Surplus Catalog . . .
200 AMP., 50 VOLT, SILICON DIODE outhwest Technical Products Corporation
,” 83 ' . Box 32040 San Antonio, Tx. 78216 | JOHN MESHNA JR. ELECTRONICS
e ey s Rt exteeut o o 1508 Bl P.O. Box 62 E. Lynn, Mass. 01904
fast chargers, hith current puwer supply systems, ele.
2 X 1% X B =16 SAK mannting threads. { Lb. ) ] —— - — - 95 ad N d
E List Ovet 415,00 $4.99 Circle on reader service car

AC PROGRAM TIMING CLOCK

o (ITEM #158) - - Zenith 115-VAC umt. Use
for penoic signiling. work breais, classes. lom

radio, elc. Adj, cllps pennit ON-OFF swlu‘lllnﬂ
ﬂny time 10 24 hour penod, Alsu has “'skip-a-dav'’
leature. Can‘be mulliple progranmed. 15w, Con-

INTEGRATED CIRCUITS,( RECTIFIERS

SEMICONDUCTORS S TRIACS

tacts. B x 64 x We can supply Japanese transistors,
Gost vt $15.75 rectifiers, and SCR's in quantity. | NIXIE TUBES ‘ DECADE
Phone or send type numbers or Similar to Raytheon 8754 COUNTER KIT
' SNAP AROUND VOLT-OHM-AMMETER specifications t | with socket & data sheet CONSISTING OF:
LT IO s A s o 2N3819 General purpose 2200 11| YN Tuse and socker
l :'r':lu‘l;dnl‘z:’:x‘):vl{:.llrl‘?:ll(!““l’s’run:‘nh it 25 to 125 N-Channel FET'S $45 TTL IC SERIES 1—7499 1—7475 1—7441
. I3 oSt k Specially priced at $7.50
;] e s Wi case. tend eade. T v AT v H PROGRAMMABLE UJT’s | 7441 BCD DECIMAL :
\/ $36.90 [ R (2 Ibs. similar to D13T with data DECODER ... $2.00 ' Controlled Avalanche or
. sheet $.75 | 7475 QUAD BISTABLE o Epoxy Rectifiers | AMP.
SPECIAL SALE —— LATCH ..o menss sz a1 PRV | PRV
i “"’,“ P = 6, 12 or 24V 500 MW s ST ol L
Correspondence || = It ! l. 1.'?h Py zeners $.30 ea, | 7476 DUAL JK MASTER- 100 | .06 500 |
Course In P F TS ER900 TRIGGER DIODEé Th . SLAVE JK FLIP FLOP $1.00
8 T =~ | J ese 200 | .07 800 |
ELECTRICAL $8.79 vepitmusa 4/ </ biodirectional trigger diodes are one | 7490 DECADE COUNTER $1.85 } 400 | .09 1000 | .20
ENGINEERING ’ Y of the best and cheapest methods to = 7492 DIVIDE BY TWELVE $1.85 ' e S
$10.7 9 Outside Us.A trigger SCR's and triacs . .4/$1.00 7481 16 BIT MEMORY | LINEAR CIRCUITS
o (ITEM HAIBnL-nmm leclmh:nl training at luw"::l:cl:l‘:;:l‘m‘ UGHT EMITTING DIODES (LED’S) ELEMENT $2 00 709C operational Amp .$ .70
2'..’??334‘5?.’.‘1‘5“.“1,'53‘.“5.'1'L‘i!‘;'.”.!..".'...ﬁ‘iﬁ'.h‘f-.‘! e A ConeRe ey Infra red 7404 HEX INVER'I'"E.F'(.S. """" $ ‘a0 | 741 Operational Amp ..$1.00
FpA gl A N R Visible MLD 600 ........$1.20 ;427 BCp TO SEVEN |2 L Gl e
Tench fumished at no exlr cost. 7447 BCD TO SEVEN 723 Voltage regulator . . $1.25
Photo detectors for each $ .70 DECODER DRIVER .$2.50 | Silicon Control Rectifiers
RUNNING TIME METER dMaRrﬁn}ﬁgnShOto g 75| 14192 glnm%mm sago | |V 3A] 7A | 208] T0A
& . ] U rrseescsenniarananane . OUN ______________ 1 I
S e e 14 Pin DIP | ABLE ||501.25] 28] BO]
devices nuch as relrigecatars. fumaces, ete. 74121 MONOST [ 30| 3
R!cglg;glggalhhnms lenths ot Inlum;rlmuml u sockets ..o 3 for $1.00 MULTIVIBRATOR ..$1.25 100} . | .38 | .85 I 35D
n nues.” Uor vo n<yctes. iy
Stze 14 3" 52", Shipping weight 2 Ihs $4.39 .. o TRlACS B ; Sitican Power Rectifiers 200 l .50 | .60 | 1.10 ] G 50
[PRV] 1A| 10A| 15A720a%|| PRV | 3A | 12a | s0a | | 3001.60] 6811301
COMPUTER TRANSISTORS ON HEAT SINKS 100| .40} .70(1.00|1.20 | 100 | .09 | .24 | .40 | :ggl.;gl .;g“.gg| 9.50
L T T ) 200] 70]1.10[1.40] 160 || 200 | .12 | .28 | .80 | | 2 | - : I II .
tu ”,’..’;Sf"3;;,:1:,"ﬁ.":":;::;'ﬁ",r.;,:fg 300| 901135180200 ||| 400 | 16 | .35 | g0 | | 6001901 20] 19011100
aluminum  heat sink. Many experimenta 3 , b
nea (113 KSI 99 400]1.10 11.601220/240 || 600 | .20 | .50 | 1.10 | , Send check or Money Order. Include
EETe S IEN 500]1.502.00|260]2.80 | 800 | .28 | .70 | 1.40 f;s;gz%OAéeg%e Moo packsze
P Loy i o an *Press fit 1000 | 35 | .90 | $3.00 N

diodes, capacitors, resistors, eiC. on heavy.
nbibed Alummum heat sinka. Ideal [0F use as
motor 8peed control. (4 Ihs.)

Cost Gov't Over 133,00 $4.91

Send for our fall catalog featuring Transistors and Rectifiers; 325 Elm St., Cambridge, Mass.

OLID ALES

Post Office Box 74D Somerville, Mass. 02143 Tel, (617) 547-4005
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP!

. ~AMAZING SCIENCE BUYS

Excguim
for

MAS

for FUN, STUDY or PROFIT

NEW ELECTRONIC CALCULATOR-—5199.50

Really terrific imported
value. Loaded with big ma-
chine capabilities. 1st _truly
personal electronic caleula-
tor. Absolutely silent an-
swers in millisecconds. Use
it anywhere-AC /D¢, Only 3
Ibs.-6x9x2” high. Add. sub-
traet, multiply, divide, per-
form mixed caleulations. 8
digit entry & read-out w/16
digit eap. Anto, precise to the decimal. Features under-
tdow, zero suppression, minus signul for true credit balance,
errar correction, Keyboird roll over memary. Solid state re
liability, modular consir. 1 year guar for normal use.

Stack No. 78,000EH . $199.50 Ppd.

PSYCHEDELIC LIGHTING HANDBOOK

1oy inforumation packed
pages! Fully explains latest
h psychicdelie lighting
equipuient, techniques, de-
cclopments. Covers all facets
of  psychedelic light-show
proc Iucuon including strobes,
i Hights, projectors,

= il LNS(’\I: srganie slides, mir-

m rors. color urgans. pelarized

lor, light hnxes Musie-

Vision, etc. 8‘4” x 11” looseleaf paper for 3 ring binder.

Stock No. 9100EH P s — $3.00 Ppd.
INFRA RED SENSOR ALARM KIT

% % Make a sensor alarm w/

& ’ new low cost experimental

[ kit. When infra red hit

v solid state semsor’s LANUHK

b f (Light  Activated  Silicon

Controlled Rectitier) it ae-

tuates the integrated ecire.

tone generator. Qscillations

tien amplitied into  loud

speaker. Incls. 16ohm 2307

dia. spkr., perf, hd., batt, ¢lip & holder: 247 020 dia,

u[u_ ie fibreoptic Hght gd. w/ infra red ftilter: wire;

resistors: capacitors . transistor NPN. Reqgs. 4 A cells

not ined, Tistrs, w/ o exps. & abbs

Stock No. 41.595EH ........... 3 ..$6.95 Ppd.
1st LOW-COST VACUUM PUMP!

Notliing Jike it! Top-quality

AN hand-held pump produces &

B maintains 25" of vacuum.

s instant release tab, 187

dinm. stainless gauge (0-

30”1, 100°s of uses—siphon

noxiaus fluids. evaeuate bell
jars and castings, clean. re-
trieve. lift sterile ohiects,
demonsirate Magdehurg
hemispheres. bleed fuel

lines, check leaks, ete. Lifis 40 Ths. with included ¢

Lifter (2 h ru(. niueh nore w I,mu- oup.

Stoek No. 7[ .............. 12.00 ppd

No. 71.300EH (wuhoul gauge/Tifter) 5.50 Ppd.

CHROMATIC “MACHINE-GUN"” STROBE
Red, Green & Blue light
harrage the eyehalls every
6 seconds  with  this  low
031 top-quatity mechanical
irobe  than can run con
tinuously  without fear of
hurning up. Dazzling eitects
over 500 fi. su. area {'reated

by rotating cetor wheel in
front of 100W, 120V reflec-
tor tloudlamp  (incl.)—ele-

ments seem fo fash on & off as colors fluetuate. Turns
store windows, posters, parties iunto Hashing. pulsating
productions. Cenvection cooled. Rugged wrinkle finish metal

house current
$32.75 Pnd.

case. Adjustable h.lm,er bracket, Reg
No. 71.423EH (9”7 x 97 x 67)

BUILD A WORKING CRYSTAL RADIO

Iiring the 20°s back with
the fun of a modernized
evarphone crystal set that
receives 1 or more sta-
tiong! Ko simple you can
have it working in less
than an hour. Connects
to 4 permanently fixed
germanium  crystal. Wit
incls: 4-3%; X 6-3% X %7
thick plywood hase. high-
diode, variahle condenser, all

Q tuning coil, germanium

radio parts, earphone & holder plus diagram & simple
instrs. A charming conversation piece. great fun at
parties and ideal gift.

Stock No. 71.313EH ..$5.95 Ppd.

MAIL COUPON FOR GIANT FRE' CATALOG

148 PAGES—1000's OF BARGAINS
rompletely new 1472 editioen. New items.
categories, illustrations. ldozens of electti-
cal and eleciromaknetie parts. accessories.
Enormous selcetion of Astronomical Tele-
scones, Unique lighting items. Microscopes,
BBinoculars. Magnitiers, Magnets, Lenses,
P'risms.  Many war surplus items. Mail
oubon for catalog ““EH™

EDMUND SCIENTIFIC CO.

300 EDSCORP BUILDING
BARRINGTON. N.i. 08007

NAME
ADDRESS
CITY

STATE zIP

EDMUND

AMAZING NEW WANKEL ENGINE KIT!

Thrill to the tun of building
your own see-through mo-
torized rmade]l of revolution-
ary pistonless tvpe engine
. only engine  experts
think economieally modifi
able to neet new pollution
dards. Replaces piston
imder.  crank  assemblies
with rotating i {sections
rt-nlmed for firing cham-

h('r Stauller than conventional :

”

fewer parts, greater re-

ility. same speed w/less horsepower. Feat: flashing

rhl[., ruhher {m belt. stick xhift on-off switeh. Rea.
n Ly

No. 7I 424EH a (4%" x 5" x 9) $6.75 Pnd.

NEW! ELECTRONIC DIGITAL COMPUTER KIT!
Rglve problems, play games

predict weather with this
actual  working  model  of
gh clectronie brains.
Amazing pew fun way o
learn about  computer
DrogTamming logic,
decimal,  hinury  systems
TLaws af Sets—even do yvour
after con

Wi rog mnlmlng
feting simp 1
step-hy-step
Readout fron

116 page

kler sembly dia

nstruetive 1

Includes

grams, Circuits easily changed. illnninated
mrnl panel. Req. 2 1" hatt. (not inel.), Best maodel

we've seen for hionmie, school, industry

No 71,434€H (1" x I2/2 x 4" $31.50 Pnd.

3-CHANNEL COLOR ORGAN BARGAIN!
Creale Lremendous variely of
unusual & beautiiul lighting
etfects  with this low-cost
top-quality 1500-\Watt unit
(500 W. per channel). Com
pire with others selling for
twice the price. ilas pilot
light. plus individial sensi
tivity controls and channel
indicator lights. Can operate
ten 150 W. ‘'spots’’ or 200
(Christmas lights. I'ses reg
house current—attaches to audio source w/RCA-type Dhone
plug. 5% " x 63;7 x 21%”. 2% Ihs. ‘Thermal setting plastic

case, 6-ft. cord. Including complete instructions.
Stock No. 71.223EH ............. ... ... $44.50 Ppd.
BLACK-LIGHT MIGHTY MITES
s Relatively small (12%) fix-
tures give  surprisingly
[ bright blacklight. Mirror-
finished retlector makes in-
stant Starting 8-watt, high-
intensity  hulb look like
40-watter. Up to 5.000

hours of safe, long-wave
{36604 ) black-light to really
turn-en parties. light &
theatrical shows. nsychedelic
decors. holiday decorations,
Shockbroof end-caps remove for safe. easy replacement of

bulb and starter. Stands upright ar horizontal. Alum. case.
Stock No. 71.274EH ... ... .. ........... $14.95 Ppd.
DELUXE OUTDOOR/INDOOR MODEL

Stoek No. 71,299EH ..$19.95 Ppd.

1st QUALITY OPAQUE UNDER $200
Terrifiec Buy! Top Quality!
Projects brilliant, sharp 4%
ft. sa. image from 8’ using
up to 5°x3” color, b&w f{l-
tustrations. Retains all ori-
ginal colors, preportions. §
iwnlarges drawings. coins,
mans. ete. Revolutionary
peanut-size «uartz Halogen

lamp (50 hr. life). 200mt

anastigmatic lens (3.5 87

F.I,.) unique internal re-

fleeting  sys give maximmum brightness, entire field
focus. ¢'an he used upside down. ‘Turho-cooled. 5% fi. cord.
Stock No. 71.272EH (Wt. 11% 1bs.) ...........

NEW LIGHT-EMITTING-DIODE KIT

Bargain kit ideal for eco-
nomieal experimenting with

Y amuzing L.12.D.s, the tiny
i solid  state  monochromatie
n i P lamps that use low voltage

DHY last ub to IMM  hrs.
Used in card-tape readers.
character recognition. hi-
speed detectors. all kinds of
electro-ontical applieations.
Kit incls 3 [ E.1).s: gal-
MY A0, ML 430) 0 2 visible

arsenide (MLED 600,

red  cwiiting (G600 A°); 1 infra-red emitting (9000
A # resistors: 17 2omm plastic tihre optic lighi pipo:
instrs,

Stock No. 41.597EH ... ... i $5.95 Ppd.

WAR SURPLUS ELECTRIC GENERATOR
bBrand new Nignal Corps
Model. Up fo 00 velts by
turning erank. Use in high
impedance relays. Charge
ground & bring up night
erawlers for bait or study
2 Alnico Magnets alone nuw
worth more than original %15

OVt cos
No. 50. 225EH (2 Ibs.). .
$8.50 Ppd.

NEW 3” ASTRONOMICAL REFLECTOR

TELESCOPE
See moon shots,
orbits, stars.
craters! 60  to
180X. De-Luxe
features at econ-
omy price. Amuz
ingly priced

Apollo Space Ex-
plorer hrings the
wonders  of the
tniverse up close.
37 aluminized &

overcoated f/10 4
mirror.  Reuches -

hearetical limits of resolution & dtﬂllll on. 60X standard
size 11477 0D evepieve, '»” F.L. 3X adjustable Barlow,

6N tinder telescope:
ount W,
PRk
value ever!
Stock No. 80.162EH .....................
No. 85,050EH 3” Reflector Telescope ...
No. 85.105EH 4!4” Reflector Telescape .
No. B5.086EH 6” Reflector Telescope

high impaet plastic tube; metal fork
positive locking. 36” hardwood triped, Ineluded
72 n. Handbook, Star Chart, Instructions. Best

..$59.50 Ppd.
..$34.50 Ppd.
...$94.50 Ppd.
....... $239.50 Pnd.

NEW 18" BLACK-LIGHT STROBE
It's a versatile strobe . . .
and it’s hlack-light! Adjust-
able flush rate from as slow
as 1 flash per several secs.
to a coutinuous glow heyond -4
visual  flicker  perception
(1.500 flashes a minute)
ean he used as reg. light
source. Top gquality, solid
‘tate unit has hi-polish re-
flector. long lump life. Jdeal
for parties. blaek-light posters.

combhe’s, decoration and

caused by changes in emo-
tional state. Needle move-
meni  indicates emotional
response (not whether favor-
able or unfavorahle). Effec-
tiveness sends on questions asked and interpretatiof.
Unigue 10-0z. set intended sirictly for entertainment, edu-
catinn. Gireat fun at parties. Incls. 9v battery, compl. instrs.
Stock No. 41.422EH _....................... $15.95 Ppd.

experiments. Inels, ‘i” black-light tube, 4% ft. cord.

Approx. 3 X 7 x M

Stock No. 7I 480EH ................... ..$42.95 Ppd.
EMOTION METER “TESTS” YOU

Amazing lie detector ty¥De

device that really works.

Reveals hidden tikes. dis E

likes. Easy to use. Nensitive r

and accurate., Measures

changes in hody resistance

POWER HORN BLASTS A MILE
Frighten prowlers, muggers.
vicious dogs with 118 deci
bels. Just press and this
Freon powered pocket-sized
metal horn can be heard a
mile away to signal for help
or fun. Great for hoating
(it floats). hiking, camping,
hnnting.  scashore. rooting
for your team. Can be heard
over traffic and constr. neises
1o sound five drill. lunch break or emergeney. Weighs only

3 oz hut eontains up fo 100 mile-piercing hlasts. A real
bargain.

Stock No. 41.423E $3.25 Ppd.
2 Refilt Cartrs. (P- 4I 424EH) .$2.75 Ppd.

18” FLEXIBLE FIBERSCOPE
Hi-resolution image-trans. §

mitter tets you see into re
note, inaccessible illumi-
nated areas: through pipes.
tubes or any 34”1 opening
no  matter how intricate.
Provides clear. wide sight-
ing. TX magnifving eyepiece
foctises from less than %~

from xubject to infinity.

ldeal for nmnitoring hazard . i

ous processes, surveillunee instrument. demonstrate fiber
optics O\er 1.000 coherent glass fihers (.002”7), 34" dia.
semi-rigid gooseneck sheathing.

Stock No. 60.857EH ............cooiiiiiinns $40.00 Ppd.

3-HEADED TREASURE FINDER!
Rest value solid-state metal

detector we've  seen.  Ix- p
tremely versatile—easily at-
tarhed search heads: 10—

for guick. large areva cover- "
age: 7" -general search: 37 oy !

—extreme seusitivity. Tele-
seoping aluminum red (16" ﬂ

10 30°). Sep. velume. tuning a

coittrol set for 1 hand oper- N -
ation. Al fit  snugly  in

handsome locking toamlined attache ease. Tnel: 9V trans.
hatt., earphones, instruct., 196 pp. hook.
Stock No. 71.446EH .. ............... ..$49.95 Ppd.
SAME BUT ONE 5”7 HEAD, NO CAS
Stock No. 71,447EH ...... PEYY PR P YV L $29.95 Ppu.

ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE

300 EDSCORP BLDG.

SCIENTIFIC CO.
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COLOR organ Kits $7.50. IC's $.25. Catalog.
MURPHY, 204 Roslyn Ave., Carle Place, N.Y.

-
-
[5,]
puiy
s

WANTED

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send tist now!
BARRY, 512 Broadway, New York, N.Y. 10012,
{212) WALKER 5-7000

TAPE AND RECORDERS

FIRST BREAKTHROUGH IN RECORDING
TAPE. Originally made by America's leading
tape manufacturer 2400° MYLAR, 7'’ reel, $2.29;
1800’ MYLAR, 7" reel, $1.69; 1200' ACETATE,
7" reel, $.79. Write for quantity prices. AAE, 218
Columbia St., Utica, N.Y. 13502

RENT 4-track open reel tapes—all major fabels—
3,000 different—free brochure. STEREO-PARTI,
55 St. James Dr.. Santa Rosa, Ca. 95401

FOR SALE

B & K, Sencore test equipment, discount
Prices. Free catalog and price sheet.
FORDHAM RADIO, 265 East 149th St., Bronx,
N.Y. 10451

SAMS PHOTOFACT LIBRARY FOR SALE. 600
‘sets less than half price. FREEMAN TV SER-
VICE, Rt. 8, Reidsville, N.C. 27320

Speciai Clearance Sale: Rectifiers, Transistors,
small motors, electronic parts. Lowest Prices.
Free Catalog. GENERAL SALES COM-
PANY(713-265-2369) 254 E. Main Street, Clute,
Tx. 77531

INTEGRATED CIRCUITS-Factory Prices, Cata-
log 10¢. SILLING Co., Box 6257, Seattle, wa.
98188

DISCHARGE Ignition, Photoflash. Free catalog,
parts, kits. TRANSPARK, Carlis!2, Ma. 01741

HOW To Break Into Radio Television Broad-

casting book $2.69 1.Q. ENGINEERING, Box |

374, Canoga Park, Ca. 91305

CONVERT any television to sensitive big-screen
oscilloscope. Only minor changes required. No
electronic experience necessary. IHustrated
plans $2.00.RELCO-A25, Box 10563, Houston,
Tx. 77018

FREE ELECTRONICS CATALOG. Tremendous
bargains. EDU-KITS, Department C-266G, Hew-
lett, N.Y. 11557

< AT ) T S
ELECTRONICS ENGINEERING
AND INSTRUCTION

MEMORIZE,STUDY: 1971 Tests-Answers'' for
FCC First and Second Class License.-plus-
"Self-Study Ability Test."” Proven! $9.95. Satis-
faction guaranteed. COMMAND, Box 26348-E,
San Francisco, Ca. 94126

TV TUNER REPAIRS Complete Course Details,
12 Repair Tricks, Many Plans. Two Lessons, all
for $1. Refundable. FRANK BOCEK, Box 3236

(Enterprise), Redding, Ca. 96001

BUSINESS OPPORTUNITIES

JAPANESE NEW PRODUCTS MONTHLY!
$1.00. Refundable. DEERE, 10639 Riverside,
North Hollywood, Ca. 91609

INVENTIONS & PATENTS

INVENTIONS WANTED. Patented; Unpatented.
GLOBAL MARKETING, 2420-At 77th Ave.,
Oakland, Ca. 94605

GOVERNMENT SURPLUS

MANUALS for surplus electronics. List 25¢
BOOKS, 4905 Roanne Drive, Washington, D.C.
20021

JEEPS Typically From $53.90 Trucks From

$78.40 . Boats, Typewriters, Airplanes, Mul-
timeters, Oscilloscopes, Transceivers, Elec-
tronics Equipment. Wide Variety, Condition.

100,000 Bid Bargains Direct From Government
Nationwide. Complete Sales Directory and Sur-
plus Categories Catalog $1.00 (Deductible First
$10.00 Order From Our Separate Inciuded Cata-
log).SURPLUS SERVICE, Box 820-REL, Hol-
land, Mi. 49423

:

Give Happiness

The United Way

—

Rebulld Your Own Picture Tubes?
With Lakeside Industries precision
equipment, you can rebuild any
picture tubel

For complete details, send name,

address. zip code to:
LAKESIDE INDUSTRIES
5234 N. Clark St.

Chicago, Ill. 60640

T'hone: 312-271-3399

ENJOY THE “MUSIC ONLY” FM PROGRAMS

M. A. D.

MUSIC ASSOCIATED'S DETECTOR

for continuous, commercial-free music
with ANY FM tuner or receiver

Kit $49.50 Wired $75.00 Cover $4.95 List of FM
programs

stations that transmit ‘‘Music Only’'
$1.00. For complete information -write or call:

MUSIC ASSOCIATED
65 Glenwood Rd.,
Upper Montclair, N.J. 07043
phone 201-744-3387

NOVEMBER 1971
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CHOOSE ANY SINGLE
ITEM SELLING FOR
$1.00 OR LESS

FREE WITH ANY $10 ORDER

TTL “IC DIP”
PRICE SLASHES!

*Factory Guaranteed!

*Factory Tested!

Buy Any 3 — Take 10% Discount!
Largest inventory of high qu: ality integrated cxrunl»
at the luowest possible prices in the United Stut
COMPARE OUR PRICES! OUR (;UAR\\’TI:L\' WE
GIVE SPEC SHEETS, too! Made by Fairchild, Texas
Sprague. Nationil. ete.
Type Function Sulbe
[J] SN7400N Quad 2 input NAND gate $ .39
[ SN7401N SN7400 with open collect ! .39
[] SN7402N Quad 2 input NOR gate . .39
-] SN7404N Hex inverter .45
SN740SN Hex inverter, open collect .45
SN7410N Triple 3 input NAND gate .39
SN7420N Dual 4 input NAND gate .39
SN7430N 8 input NAND gate .39
SN7440N Dual 4 input NAND buifer .39
SN7441N BCD-to-Decimal driver 1.50
[ SN7446N BCD-to-7 seg. dec./driver . 2.25
[] SN7447N BCD-to-7 seg. dec./driver 2.25
] SN7472N J-K Master slave flip-flop .69
SN7473N Dual J-K Master slave flip-flop 88
SN7474N Dual D triggered flip flop .69
SN7475N Quad bistable latch . . 1.50
SN7476N SN7473, with preset-m-clear a8
SN7481N 16-bit memory (scratch pad) 1.50
SN7483N 4-bit binary tull adder 2.25
SN7490N Decade tounter 1.50
SN7491N 8-bit shift register 3 . 1.50
SN7492N Divide by 12 counter 1.50
SN7493N 4-bit binary counter 1.50
SN7494N 4-bit shift register S 1.50
SN7495N 4-bit register right-N-left 1.50
1 SN74154N Divide by 16 3.45
[ SN74192N Bi-directional counter 3.45
] SN74193N Binary up-down counter 3.4s
LINEAR Brand new! Spec sheets.
AMPLIFIERS Buy 3 — take 10% discount
Type Funetion Shi
[1 709C* Operational . $ .59
] 710C* Hi-speed Dif. Comparatof .59
711C* Dual Comparator .59
723 Voltage Regulator 1.19
741 Freq. Comp. 709 .95
709-709 Dual 709's 1.49
] 741-741 Dual 741's 1.98
State case desired: DIP, TO-5. FLAT PaAK
[J 18 TRANSISTOR IC  oniy
““BEEP” GENERATOR $2.98
By Motorola -— micro-miniature! Designed for

photographlic “'audtble timing alarm’’. Excetlent gen-
erator of square waves. Use for intrusion, burglar,
and fire alarms. Complete with Instructions, sche-
matics.
R e T e LR e T
N
“FIRE ALARM™ IRLASCR _NgZ23)~
OPTICAL SENSOR 7 —-—
Only d N
$2.98 \
Originally used in Homeywell Fire Atarm systems.
WIith bullt-in Infra Red Lens. Sensitive at 10,000
angstroms. LIGHY ACTIVATED SILICON CONTROL
RECTIFIER. Rated 1 Amp 200 PRV, TO-18 case,
sensitive gate. Combine with ''beep” generator,

makes excellent intrusion and fire alarm basic.
Complete with schematics, Instructions,

With Spec Sheets

. G-E 3.5W AUDIO /
“IC DIP” AMPI

Type PA-263, 3

ont. duty, 9- to 30v $3 95
supply. for phono, tape, 3 for $10
w(ereo

PR-263

709-710- 711
AMPLIFIER SET

3-pc.
Set

$1.19

PRICE SLASH
RTL ICs

75¢ 3 for $2.00

10 sets $10 Type Description

*Factory Guaranteed! _| 909 Buffer
] 911 4 In. Gate

Includes one 709 oper | 912 Half Adde.
:uion&ml, one 710 High #[] 913 Shift Registar
Speed Differentinl. and B/
ne 711 Dual Compars- ¥ 333 DJ‘,'("'F'Z. In. Gote
tors. Flat pak case - ip Flop
Branduness ] 960 Dual Buffer

Semi's, Parts

315¢ CATALOG on Fiber Optics, 'ICs

Terms: add postage. Rated: net 30, cod’s 25
Phone Orders: Wakefield, Mass. {(617) 245-14K829
Retall: 211 Albion St., Wakefield, Mas

P.0. BOX 942R

POLY PAKS iRz

01940

Circle 98 on reader service card

® RADIO-ELECTRONICS 101


www.americanradiohistory.com

INTERNATIONAL F r e UQHCQ
 meter

# Tests Predetermined Frequencies
25 to 1000 MHz

© Extended Range Covers 950 MHz
Band

® Pin Diode Attenuator for Full Range
Coverage as Signal Generator

® Measures FM Deviation

~ FM-2400CH

%

a )
The FM-2400CH provides an accurate

frequency standard for testing and adjust-
ment of mobile transmitters and receivers
at predetermined frequencies.

The FM-2400CH with its extended range
covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency chan-
nels of operation and/or the intermediate
frequencies of the receiver between 5
MHz and 40 MHz.

Frequency Stability: -+ .0005% from 4-50°
to +104°F.

Frequency stability with built-in thermom-
eter and temperature corrected charts:
+ .00025% from +425° to +125°
(.000125% special 450 MHz crystals
available).

Self-contained in small portable case.
Complete solid state circuitry. Recharge-
able batteries.

FM-2400CH

(meter only) ... . $595.00
RF crystals (with tem-

perature correction) ... 24.00 ea.
RF crystals (less tem-

perature correction) ... 18.00 ea.
IF crystals..._........... catalog price

INTERNATIONAL

CRYSTAL MFG. CO., INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102

WRITE FOR CATALOG

Circle 93 on reader service card
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Our town

The sun never sets in our town, nor do our microphones and sound systems
get any rest. “Our town” is the mecca for sound specialists, and here, Shure
Microphones and Vocal Master Sound Systems handle it all: you'll hear
them in hotel show rooms and lounges used by famous professional enter-
tainers whose livelihoods depend on sound excellence; you’ll hear them in
hotel convention halls, in club after club, in casino after casino; and you’ll
hear them ’round-the-clock as keno scores are announced. Why? Because
the predictability and reliability of Shure microphones and sound systems
simply make everyone’s job a lot easier. The Shure sourd is the Las Vegas
sound — and we’re proud of it.

222 Hartrey Ave., Evanston, 1ll. 60204. i% SHURE
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You can make more money selling
the Sylvania color brlght 85XR.

' :
' And Olive Oyl will look just as beautiful. 3
| ;

Beauty is in the eyc of the behaolder. process lets us sell it to you at a lower
And the beauty of the color bright price than any “black surround” tube. A, T
i 85XR is that its picture is in the same The picture will look beautifultoyour }
' league as the more expensive “black'\sur-  customer. !
round” and “black matrix” color tubes. The profit will look beautiful in your |
4 Our bright phosphors make the color  .cashregister . 1
bright 85XR rea’ competition for any pic: If that isn’t beauty, what'is?
A ture tube on the market. : |
‘jt : And our simplified manufacturing SYLVANIA '
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