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As you can see,your Sylvania distributor
has 200 picture tubes in stock.

And they’re all in just five Sylvania cartons.

Because our line of five color bright 85XR¢®
OEM-quality tubes gives maximum coverage of
19V, 21V, and 25V diagonal sets with- a mini-
mum of stock.*

It also means faster service because these Syl-
vania picture tubes are direct replacements. You
replace a kimcode with a kimcode, a bonded
with a bonded.

And then, there is the biggest advantage of all:
You can count all your large-screen color tube
needs on the fingers of one hand.

See your local GTE Sylvania distributor for a
complete replacement list. With needs that you

can count on one hand, you can bet he has the
tube you want in his hands.

Sylvania Electronic Components, 100 First
Ave., Waltham, Mass. 02154.

*XR23VANP2Z/
SRE25BGP22 .. ...... Replaces 53 types
XR23VAQP22
SRE25BHP22 . . ..... . Replaces 27 types
XRI9VABP2Z .. ... .. .. Replaces 22 types
XR18VAHP22 .. ... ... .. Replaces 82 types
XRI8VADP22 ......... Replaces 16 types

(13 SYW/ANIA
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If you've ever said...

“There must be a better way
to earnaliving...

one of our free Career Guidance Booklets may provide the
opportunity you've been looking for.

It happens to all of us, sooner
or later. No matter what kind of
job we have.

One day, it suddenly strikes
home that—Ilike it or not—we're
going to have to work for a liv-
ing, the rest of our lives. And
most of us are horrified at the
thought of forever being locked
into the jobs we now hold.

“Surely,” we tell ourselves,
“there must be a way to earn
enoughextra dollars each month
to balance the family budget.
Surely, there must be a way to
get the kind cof position where
you don’t have to worry about
job security. Surely, there must
be a way to get a job that offers
greater opportunity for advance-
ment, and more job satisfaction.”

“Surely,” in other words, “there
must be a better way to earn a
living!”

If you, too, have been thinking
these thoughts lately, you’ll find
one of our free Career Guidance
Booklets very helpful at this time.
We invite you to send for one.

Your free booklet will describe
the opportunities for higherincome
and greater job security you might

/¢
expect in one of the career fields
listed on the coupon below. It will
also explain why ICS can prepare
you for this new career field...
right in your own home...in your
spare time...regardless of vour ed-
teation or past experience.

In addition, you will receive a
free “Demonstration Lesson” that
lets you see for yourself why pre-
paring for a more rewarding career
—the ICS way—may be a lot easier
than you think.

Keep this certificate when
you mail the coupon for your free
Career Guidance Booklet and
“Demonstration Lesson”

This certificate symbolizes the long and dis-
tinguished record of success that ICS has
enjoyed as a Career Training Institute. It is
your assurance that ICS stands ready to serve
you, just as it is serving individuals, business
and industry of the world

[0 Communications/
Broadcasting/Elec-
tronics Specialist

O Drafting
[ Electrician

[ Accounting

O Air Conditioning/
Refrigeration &
Heating

[ Airline/Travel

[0 Automotive

Mechanics O Electronics
[ Business Technician
Management [ Engineering

O CATV/MATV
Electronics
Specialist

i

Please bear in mind, as you
check off your career choice on
the coupon below, that ICShas a
long and distinguished record of
success as a career training or-
ganization. In fact, more than
8,500,000 men and women have
turned to ICS for career train-
ing, since 1891.

ICS has provided training
programs for various divisions
and branches of companies like
Ford; U.S. Steel; Chrysler;
Mobil; DuPont; etc.

ICS Career Training is ap-
proved for Veterans and Service-
men under the new G.I. Bill, and
is Accredited by the Accrediting
Commission of the National
Home Study Council.

In short, ICS training methods
are valued and respected not only
by ICS graduates...but also by
leaders in Business, Industry, Gov-
ernment, and Education.

Now it’s your turn to discover
how ICS training can start you in
a rewarding new profession. Just
fill in the coupon below and mail it
today for your free Career Guid-
ance Booklet and free “Demonstra-
tion Lesson.”

= e e e e e e e e e e e e
Ins International Correspondence Schools
Scranton, Pennsylvania 18515
Please send me a free Career Guidance Booklet, and a free “Demonstration
Lesson’ for the field I have checked. [ understand I am under no obligation.

XA638X

[ FCC Licensing 3 Restaurant/Club

[ Hotel/Motel Management
Management O TV Repair and

3 Income Tax Servicing
Specialist O High School

3 Interior Decorat-
ing and Design

O Production
Management

Division (For

to earn a High
School Diploma.)

[ Check here for special information if age 16, or under,

O Computer
Programming

Name

Age

O Computer

Address

Servicing

APt. no.

City

State Zip

I
I

|
1
|
|
|
1
1
1
students who want |
1
|
|
1
I
|
|
|
|

Approved for Veterans’ Training. Eligible Institution under the Guaranteed Student Loan Program. Accredited Member National Home Study
Council. Canadian residents use coupon address for service from ICS Canadian, Ltd. In Hawaii: 931 University Ave., Honolulu, Hawaii 96814

Circle 1 on reader service card
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The Tuner People

Pioneers of TV Tuner Overhauling
Originators of Complete TV Tuner Service
Castle offers the following services to solve ALL your television tuner problems .

Universal Replacements from $8.95

STOCK SHAFT LF.
These universal replacement tuners are _No. HEATERS  Min® Mox® Snd. PRICE

all equipped with memory fine tuning CR6P _ Parallel 63v  1%” 37 4125 885
and uhf position with plug input for CRIS  Series 600mA 1%” 3 4125 950
uhf tuner. They come complete with CRS  Series 450mA 1%” 3” 4125 950
hardware and component kit to adapt CReXL Parallel 6.3v 2% 12” 4125 1045
for use in thousands of popular TV CRIXL Series 600mA 25" 127 4125 11.00
receivers. CRIXL Series 450mA 212~ 127 4125 11.00

Castle Replacements $15.95

Castle custom replacements made to fit in place of original tuner. Purchase out-
right . . . no exchange needed. Write for current list of Castle replacements, or
request the part number you require (use number on ORIGINAL TUNER ONLY; do
not use service literature numbers). Available for many of the popular models of
following manufacturers: Admiral, Curtis Mathes, Emerson, GE, Heathkit, Magna-
vox, Motorola, Muntz, Philco, RCA, Sears, Sylvania, Westinghouse, Zenith and
many private labels.

Tandem uhf-vhf replacements NOW $21.95

Avadilable in popular models of: Muntz, Olympic, Philco, Sears, Westinghouse and
private labels.

Overhaul Service 59.95

This is the service pioneered by Castle! We are now in our third decade
of serving the TV Service Industry

Service on all makes and models, vhf or uhf, including transistor and color tuners
. . one price $9.95 (does not include tuners older than 10 years). Overhaul in-
cludes parts, except tubes and transistors.

Simply send us the defective tuner complete; include tubes, shield cover and any damaged parts
with model number and complaint. Your tuner will be expertly overhauled and returned promptly,
performance restored, aligned to original standards and warranted for 90 days.

Dismantle tandem uhf and vhf tuners and send in defective unit only. Remove all accessories . . .
or dismantling charge may apply.

Custom Exchange Service — $17.95

When our inspection reveals that original tuner is unfit for overhaul, and it is not
available from our stock of outright replacements, we offer to make a custom re-
placement on exchange basis. Charge for this service is $15.95 for uhf tuner and
$17.95 for vhf tuner.
If custom replacement cannot be made we will custom rebuild the original tuner
at the exchange replacement price.

&

All replacements are new or rebuilt. All prices are f.o.b. our plant. Add shipping
and handling of $1.25 on all prepaid orders. We will ship C.O.D.

CASTLE TV TUNER SERVICE, INC.
5715 N. Western Ave., Chicago, lll. 60645 ¢ Ph. 312—561-6354

Circle 2 on reader service card
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tadio-Electron

FOR MEN WITH

IDEAS IN ELECTRONICS

More than 65 years of electronics publishing

IS

JUNE 1973

SPECIAL 38 VTR’s—Many Ditterent Systems
FEATURES Home video recording is just around the corner. Compare
the existing systems. by Fred Petras
53 Video Cassettes—Everything You Wanted To Know
The %-inch video cassette and how it works.
by Alfred Zuckerman
BUILD ONE 35 Phone-Sentry Takes Your Calls
OF THESE Add two plug-in cassette tape recorders to complete the
system. by Roger L. Smith
56 Electronic Music Synthesizer
Part 1i—Build the controlier electronics.
by John Simonton, Jr.
A-CHANNEL 44 How SQ Logic Works
SOUND R-E’s Contributing High-Fidelity Editor takes a close look
at how the SQ logic system functions.
by Leonard Feldman
TELEVISION 48 Troubleshooting Logically
Part Ill—Speed servicing technique you'll want to know
about. by Jon Turino
58 Step-By-Step Troubleshooting
Inside modular TV. by Art Margolis
67 Service Clinic
Replacement parts. by Jack Darr
68 Reader Questions
R-E's Service Editor solves reader problems.
TEST 42 11 Ways To Test IC’s With A VTVM
EQUIPMENT Easy to make tests that tell you when an IC is bad.
by Robert G. Middleton
GENERAL 4 Looking Ahead
ELECTRONICS Tomorrow's news today. by David Lachenbruch
26 Equipment Report
Electrix Electrical Kit
50 State-Of-Solid-State
New method of FM detection leads off this month's
article. by Lou Garner
60 R-E’s Guide For Substitution Transistors
Part IV—220 more types are listed—2N684 thru 2N958.
compiled by Robert and Elizabeth Scott
90 Appliance Clinic
Electric heaters. by Jack Darr
DEPARTMENTS 93 Books 92 Next Month
16 Letters 99 Noteworthy Circuits
6 New & Timely 107 Reader Service
89 New Literature 98 Try This
84 New Products

e
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SQ DECODER is made by Sony. Do you know
how It works? . . turn to page 44

VIDEOTAPE CARTRIDGE machine from Pan-
asonic Is one of many entries in the great
home videotape race. . turn to page 38

Hugo Gemsback (1884-1967)

founder
M. Harvey Gernsback, editos-in-chief

and publisher
Larry Steckler, CET, editor
Robert F. Scott, W2PWG CET, technical editor
Jack Darr, CET, service editor
Louis E. Garner, Jr., semiconductor editor
I. Queen, editorial associate
Leonard Feldman. contributing high-fidelity editor
David Lachenbruch, contributing editor
Vincent P. Cicenia, production manager
Nancy Gipson, production assistant
H. Matysko, circulation

Cover photograph by walter Herstatt
Cover design by Louis E. Rubsamen

ttn

Radio-Electronic¢s is indexed in Ap- Kps=g2
plied Science & Technology Index N )
and Readers Guide to Periodical — °,Noifo
Literature. Cucat

Radlo-Electronics, June 1973. Vol. 44, No. 6. Published monthly by
Gernsback Publications. Inc.. 200 Park Avenue South. New York
City 10003. Second-class postage paid at New York, N. Y. and addi-
tional mailing cffice. One-year subscription rate: US.A. US.
possessions and Canada. $7. Pan-American countries, $8. Other
countries, $8.50. Single copies 60¢. ©1973 by Gernsback Pubii-
cations. Inc. All fights reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders, changes, corre-
spondence and 2ostmaster Notices of undeiivered copies (Form
3579) to Radio-Etectronics Subscription Service, Boulder. Colo
80302,

A stamped self-addressed envelope must accompany all sub-
mitted manuscrpts and/or artwork or photographs if their return
is desired should they be rejected. We disclaim any responsibility
tor the loss or damage of manuscripts and/or artwork or photo-
graphs while in our possession or otherwise.

As a service to readers, Radio-Eiectronics publishes available plans or information retating to newsworthy products, techniques and scientific and
technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Eiec-
tronics disclaims any responsibility for the safe and proper furctioning of reader-built projects based upon or from plans or information published in

this magazine.
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Spain going PAL

MADRID—AIlthough Span-
ish government sources con-
tinue to insist that it's still a
wide open race between the
German PAL and the French
SECAM color systems, we
have learned authoritatively
that the decision has already
been made to go along with
Europe’s majority in selecting
PAL as the official Spanish
color transmission system.

After Italy, Spain is the
largest West European coun-
try still in the black-and-white
age. ltaly has broadcast ex-
perimentally in both PAL and
SECAM systems. Spain is
currently conducting test
broadcasts in PAL. Spain's
choice of the PAL system will
leave France as the single
major West European nation
using SECAM. France had
held out economic entice-
ments to induce Spain to
adopt its system, as it is
doing in both Italy and
Greece. Because Spain is a
"bridge’’ between France and
the North African countries
(many of which have selected
SECAM but are still broad-
casting in black-and-white),
Spain's choice of PAL-—al-
though not at all unex-
pected—will come as a bitter
biow to French prestige.

Spain, with two networks
(vhf and uhf) and 32 TV sta-
tions feeding some 5,000,000
TV sets, will take its time in
officially inaugurating color
broadcasting. It's scheduled
now for early 1975. But the
government-operated Televi-
sion Espanola (TVE) which
owns all the stations and puts
on all programs, has had
years of experience in color
TV work—for other countries.
TVE operates one of Europe’s
major color standard con-
verters, used in the Olym-
pic games and other major
worldwide TV transmissions
to change PAL to NTSC

Lcolor. TVE produces taped

programs in NTSC color for
broadcast in Mexico.

50-channel cable

A new hotel and conven-
tion center in Zurich, Switzer-
land, gives hotei guests as
well as conventioneers a
choice of 50 channels of
color television. Both guest
rooms and meeting halls can
dial a wide variety of techni-
cal, commercial, educational
and other programs, as well
as regular television pro-
grams. The system, devel-
oped by Rediffusion Ltd,
uses 50 Philips color video-
tape cartridge players.

Profusion of brands

As in TV's pioneering days
in America, there's a bewil-
dering variety of television
brands available in Spain. Be-
cause of a strict import quota
system, almost all are made
in Spain. Many of the brand
names, however, are familiar
because of technical and/or
ownership alliances between
Spanish and foreign films. An
American sees such familiar
makes as Zenith, Emerson
and GE (called ''GEE" for
General Electrica Espanoia),
Sony and Sanyo. The ever-
present Philips and Tele-
funken are among the best-
selling brands, as are some
100% Spanish makes, such
as Vanguard, Inter, |beria and
Elbe. The number of manu-
facturers has declined from
more than 100 to perhaps 25,
due to the increasing satura-
tion of the black-and-white

market.
Without color, mono-
chrome television has

reached a maximum degree
of sophistication in Spain.
Most large-screen sets (19

and 23 inches) have elec-
tronic varactor tuning and
many are all-solid-state.

There are few truly unique
television products on the

market here, however. One is
a 23-inch battery-powered re-
ceiver by Elbe, its circuitry
composed of five solid-state
modules. Just the thing to
take with you on a picnic
when you don't want to miss
the bulifight in big-screen liv-
ing black-and-white.

Glass cables coming?
T T (WS I M G

The promise of fiber op-
tics—whose commercial uses
up to now have been con-
fined largely to gimmickry—
may soon be realized, on the
basis of development work
being carried on in widely
scattered laboratories around
the globe. The use of a light
beam to transmit messages
through a glass cable theo-
retically could move 100 bil-
lion bits of information per
second, as compared with
100 million for a coaxial
cable or microwave relay sys-
tem.

The problem so far has
been energy loss, or leakage,
which originally came to
1,600 dB per mile. New devel-
opments have reduced this
leakage to as low as 6.5 dB,
well below the figure required
for successful long-distance
transmission. There are still
many problems—such as the
method of modulation and the
light source. One straight-
forward system envisions a
simple and conventional light
provided by one or more
semiconductor diodes. An-
other would use a laser as a
light source.

Among the advantages of
fiber-optics transmission: (1)
Glass is not affected by mois-
ture or temperature. (2) Being
an excellent insulator, glass
would be unaffected by stray
electrical fields; since modu-
lated light is used, the system
would be impervious to mag-
netic disturbances. (3) Gilass
cables could be routed
through existing underground
cable conduits, increasing

their capacity by hundreds of
times.

TR YA
4-year warranty
i TP s gt e ]
The honors (or whatever
you cail them) for the longest
television warranty probably
go to Curtis Mathes. Applying
to 19-, 23- and 25-inch modu-
lar solid-state color sets, the
policy now being tested cov-
ers all components except
the picture tube (which car-
ries a two-year full warranty
and six additional years of
pro-rated warranty). Although
there is no labor covered by
the warranty, the manufac-
turer believes that most re-
pairs will involve merely the
exchange of one of the 14
modules in the set. Defective
modules are returned by the
technician to the factory for
rebuilding.

AT ST S e« D
Move TV upstairs?
R S s

First there was vhf, then
uhf. Will it soon be time to
start a new television service-
way, way upstairs in the GHz
bands. One proposal by a
member of the White House
Office of Telecommunications
Policy's Frequency Manage-
ment Advisory Council sug-
gests that perhaps it will. A
James Ebel, president of
KOLN-TV, Lincoln, Neb., envi-
sioned to his confreres a new
hi-fi TV system with greater
definition, truer color, stereo
sound, and perhaps a 3-D
picture. For this, a 20 to 25
MHz bandwidth would be re-
quired, he reasoned, and
therefore stations would have
to be moved far higher on the
spectrum. To avoid dis-
locations during the transition
period, he suggested that sta-
tions also continue to broad-
cast in lo-fi on their present
frequencies.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR

RADIO-ELECTRONICS @ JUNE 1973
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Top-value capacitors all, from the long Matlory
line. Each with excellent electrical character-
istics, and a choice of leads. Very economi-
cally priced. And you can get ’em now, in
quantities from a single unit to amounts for
any mass-production need.

PVC epoxy-dipped Mylar® and paper dielectric
capacitors. Long life: 500 hours at 125°C with
-50% derated voltage. Excellent moisture re-
sistance. From 100 to 2000 VDC. A wide ca-
pacitance range, up to 2 mfd, depending on
voltage.

EPM epoxy-dipped Mylar dielectric capacitors.

Low dissipation factor, good capacity stability,
high dielectric strength, small size. ldeal for

MALLORY

Microfarads

neverhadit
S0 g00d.

| i _
{i -
et !

radio, TV, general electronics. From 100 to
600 VDC, up to 1 mfd, depending on voltage.

EWF Mylar-wrap, epoxy-end-filled capacitors.
Mylar dielectric provides high insulation re-
sistance, good moisture resistance, excellent
electrical parameters, low dissipation factor,
miniature case sizes. Great for coupling and
by-pass applications. From 160 to 630 VDC,
to .47 mfd, depending on voltage.

SX polystyrene capacitors. Exceptionally high
insulation resistance, very low power factors.
Use them where the utmost in stability versus
temperature and time is needed. From 0 to 609
VDC, up to .47 mfd, depending on voltage.

Write for literature, or see your authorized
Mallory Distributor.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.

Box 1284. Indianapolis, Indiana 462086: Telephone: 317 636-56353

CRIME ALERT® « DURATAPE® « Resistors « Semiconductors » SONALERT® « Switches « Timers » Vibrators

®Registered Trademark E. 1. du Pont de Nemours & Co., Inc

Circle 3 on reader service card
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new & timely

A new experimentai dialing mecha-
nism that uses less than half the space
of the present one is being tested by
Bell Labs scientists at Murray Hill, NJ.
Instead of the electromechanical switch
of the regular pushbutton mechanism,
the new device uses a foil electret, a
sheet of plastic about a thousandth of an
inch thick, which carries a permanent
electrical charge or high voltage be-
tween its opposite surfaces.

(This permanent electric field is
comparable to the magnetic field of a
permanent magnet, and the electret has
been called the electrostatic analog of
the magnet.)

METAL

ADHESIVE ? FRONT COVER ?
NUMERALS . /
@5(03 (== 75
(‘;;\L s
o D - </\ s@
= R FOIL-ELECTRET
— ~ (METAL UP]
f e ./‘,f p
&~ —
PLEXIGLAS /\\\_.‘&»
WSULATOR, 4 S
\‘{( 2

METAL CASE

RECESSED

BACKPLATES
ELECTRET DIALING DEVICE has a foll elec-
tret sandwiched between the metal front cover
and twelve recessed conductive backplate
contacts.

CONNECTORS

The foil, metal-coated on one side,
is stretched over a ‘backplate” of 12
separate conductors. It is covered with a
metal cover having twelve aperatures in
the same positions as the buttons on the
pushbutton mechanism. Depressing the
foil through any of these apertures
moves it nearer the conductor directly
behind it, causing a current to flow in
the circuitry.

The action is practically identical
with that of a '‘condenser’” microphone,
except that the change in proximity and
resultant flow of charges through the cir-
cuit is brought about by finger pressure
instead of by sound pressure. (Micro-
phones are now made with foil electrets,
which carry their own polarizing charge,
making a high-potential supply for the
microphone unnecessary.)

The foil is protected by flexible plas-
tic discs, on which the numbers are
printed. The pushbutton switch assembly

—

is only about one-eighth inch thick.
If the new dialing mechanism proves
suitable for mass use, it can not only
make telephone handsets more compact,
but may be cheaper to manufacture. The
principle may even be extended to re-
place keyboard mechanisms in type-
writers, computer terminals and other
keyboard-operated equipment.

makes plane trips safer

A new type of weapons detector ig-
nores harmless objects like buckles,
keys and cigarette lighters, but sounds
an alarm when a person is carrying a
weapon. Already installed at eight major
airports, one hundred have been built
under contract from the Federal Aviation
Administration by Westinghouse Electric
Corp.

The new gun detector is unlike con-
ventional types, which work on the mag-
netometer principle, simply sensing dis-
turbances in the earth’'s magnetic fieid. it
is an active device, that generates two
electromagnetic fields at different fre-
quencies, one high and one low, in three
planes within the passageway. No matter
where or how the weapon is carried it is
certain to be detected, according to
Westinghouse spokesman R. W. Esary.
“The console of the detector has data
processing circuitry,” he said, "'that ana-
lyzes disturbances in the fields with a
high degree of accuracy. This gives us

the selectivity that cuts down on false
alarms.”

| &4

A new and quick method of detect-
ing gas concentrations in air has been
developed by Bell Labs scientist Lloyd B.
Kreuzer. His method is based on modi-
fications of ordinary gas spectroscopy,
which operates on the principle that dif-
ferent gases absorb light at different fre-
quencies. Thus one gas may have a
strong ‘‘absorption band” near the red
end of the spectrum, another in the
green.

A sample of the air to be analyzed is
held in a specially designed absorption
cell, and a laser beam directed into the
cell. If the pollutant gas is one that ab-
sorbs energy at the frequency
(wavelength) of the laser light, the tem-
perature and air pressure in the cell rise
in direct proportion to the quantity of gas
in the air.

Changes in pressure are registered
by a microphone in the cell, and the re-
sultant electric signal is fed into the
computer, which identifies the pollutant
and records its quantity. The computer
also "tunes’ the laser, sending various
frequencies of light into the absorption
cell to detect different types of poilu-
tants. The computer can handle up to
about 20 different gases simultaneously.

(continued on page 12)

AIRLINE PASSENGER clears new Westinghouse Electric gun-probe tunnel.
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Don’t delay . . . Stop at your Sprague distributor’s
Q-MART today! And while you're there, dcn’t forget to
pick up your tree copy of Sprague’s 48-page Semicon-
ductor Replaczment Manual K-500. Or . . . write to
Sprague Products Co., 81 Marshall St., North Adams,
Mass. 01247.

Sz

MEMBER

Replacement Semiconductors for
Service Technicians, Laboratories,
Hobbyists, Experimenters

Sprague's “Totzl-Capability” Replacement
Semiconductor Q-MART, being installed in
more distributors’ stores with each passing
day, simplifies the selection and purchase of
small-signal transistors, power transistors,
field effect transistors, silicon rectifiers, linear
integrated circuits, and LED devices, with a
product variety that cannot be obtained from
any other single source.

Designed with the service technician/hob-
byist/experimenter in mind, it gives you ready
replacements for over 30,000 original manu-
facturers’ part numbers which are frequently
found in home/mobile entertainment and
communications equipment.

You'll enjoy the ease with which you can
serve yourself right from your Sprague dis-
tributor’'s Q-MART. Every semiconductor is
Individually packaged in a handy, reusable
Kleer-Pak® plastic box (no hard-to-open bub-
ble packs or blister packs) mounted on a card
that gives you a good description of the
device, complete with pinning diagram, elec-
trical parameters, and important cross-refer-
ence replacement information.

What's more, every. device is a popular
device. There are no dogs to waste time
with or cause confusion. Your distributor’s
Q-MART contains only the hottest, fastest-
selling semiconductors based on frequency-
of-use. With this kind of movement, you can be
sure you're always getting factory-fresh stock.

2.2115

SPRAGUE

THE BROAD UNE PRODUCER OF ELECTRONIC PARTS

e e )

THE MARK OF RELIABILITY
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Kit for kit,
text for text,

dollar for dollar, your
g

best home trainin

buy is NRI

NRI “hands on” method gives you as much as 2 years
of on-the-job experience. Pick your field and enroll now!

After over 55 years of training men for Electronics in
their homes, NRI knows that theory alone is not
enough. That’s why NRI concentrates so heavily in
the development of special training equipment. Your
hands must be trained as well as your head, and NRI
gives you both kinds of training in a manner no other
school can match.

You get your hands on professional parts and demon-
strate theory you read in NRI’s unique “bite-size”
texts. You build designed-for-learning Electronic cir-
cuits and complete, operating equipment. You use
what you build to prove out what you read. Elec-
tronics comes alive in the most valuable, practical
manner. You experiment with the same kinds of solid-
state and transistorized and tube circuits you’ll find
on the job—not hardware or bhreadboard hobby kits.

NRI prepares you for your choice of careers in Color
TV Servicing, Communications, Industrial Electron-
ics and the growing field of Computer Electronics.
Many NRI graduates start earning $5 to $7 an hour
extra soon after they enroll, fixing home Electronic
equipment for friends and neighbors in spare time.
NRI’s remarkable teaching method simplifies, organ-
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izes, dramatizes subject matter so that any ambitious
man, regardless of his education, can effectively learn
and profit from the Electronics course of his choice—
and NRI gives you 15 training plans to choose from.

Over three-quarters of a million men have enrolled
with NRI since 1914. Proof of the value and experi-
ence you get when you choose NRI for your Elec-
tronics training . . . proof of why NRI continues to be
the country’s largest Electronics home-study school.
Discover for yourself how easy it is to move into
Electronics and move up in a rewarding career. Mail
the postage-free card for the new NRI Catalog. There
is no obligation. No salesman will call on you because
NRI does not employ salesmen. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

If postage-free card is missing, write to:

NATIONAL RADIO INSTITUTE
Washington, D.C. 20016

GET FACTS ABOUT GI BILL

If you have served since January 31, 1955, ¢. are in
service now, check GI line on postage-free card.
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Earn $5 to $7 an hour spare or full
time in COLOR TV SERVICING

It’s easy to learn as you build, stage-by-stage, the only
custom designed Color TV receiver engineered specifically
for training purposes. You grasp a professional under-
standing of all color circuits through logical demonstrations
never before presented. The end product is a superb Color
TV set that will give you and your family years of viewing
pleasure. NRI gives you the option of selecting either
Color or black-and-white training equipment.

)

Fill technical jobs without a degree
in INDUSTRIAL ELECTRONICS

NRTI’s Electronics Technology course gives you completely
specialized training kits engineered for business, industrial
and military Electronics fields. On completing this train-
ing, competent technical ability can be instantly demon-
strated by you. As you learn, you actually build and use
your own training center in solid-state motor control and
analog computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, even the latest integrated cir-
cuits are included in your home training program.

...first and only school to include
training equipment designed from
chassis up for your education

There’s glamour, success awaiting
Technicians in COMMUNICATIONS

NRI gives you the experience you need to qualify for
jobs in TV broadcasting stations, or operating and servic-
ing mobile, marine, aviation communications equipment.
You build and use a solid-state voltohmmeter; perform
experiments on transmission lines and antenna systems,
even build your own 25-watt, phone-cw amateur transmit-
ter band. In all NRI Communications courses, you must
pass your FCC exams—or you get your money back.

-

FIEPREE LI R <N

Prepare quickly for a high pay career
in COMPUTER ELECTRONICS

This may well be the most unique and exciting educational
aid ever developed for home training—a digital computer
with memory you build and use to learn organization,
trouble shooting, operation and programming. It performs
the same functions as commercial computers you encounter
on the job. Lessons stress computer repair. You perform a
hundred experiments, build hundreds of circuits. Your own
solid-state voltohmmeter is included among the ten training
kits you receive.

OVER 50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

JUNE 1973 ® RADIO-ELECTRONICS 11
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The new system can detect gas con-
centrations as low as 1 part in 10 billion,
a much greater sensitivity than needed
in present practical applications. It has
the further advantage that it can identify

POLLUTANTS ARE MEASURED by a blend of
spectroscopic, acoustic and electronic tech-
niques in this laser-computer detectlon sys-
tem developed by Bell Laboratories.

many kinds of pollutants without
changes in instrumentation. Chemical
methods of detection often require en-
tirely different set-ups for different pollu-
tants. The new system can also be oper-
ated by persons not specially skilled in
the particular field.

NATESA Executive Council
discusses convention, merger

After hearing convention chairman
Nolan B. Boone report on the status of
the second annual joint associations
convention, the second 1972-73 quar-
terly meeting of the NATESA Executive
Council resolved to hold the NATESA-
NEA 1973 convention at the Crown Cen-
ter Hotel in Kansas City, Mo, August 24-
26.

Merger Committee Chairman LeRoy
Ragsdale, reporting on the lack of
progress by the combined merger com-
mittee, stressed a need to steer away
from any tendencies toward personality
conflicts and from continued dwelling on
negative aspects. The Council concurred
that positive action toward the goals of
merger was the only sensible course.
Executive Director Frank Moch reempha-
sized that he would not hesitate to work
for the new Association if a realistic and
equitable merger can be effected.

Copies of the by-laws of NEA and
NATESA in side-by-side form, with a
space between for suggestions and com-
ments, have been sent to service asso-
ciations by By-Laws Committee Chair-
man Bob Harrison. He was instructed by
the Council to receive the studied sug-
gestions and incorporate the information
into a completely drafted by-laws pro-
posal, to be submitted as a composite
suggestion to the combined Merger
Committee before the convention in Au-
gust.

Long-playing record
now 25 years old

In June 1948, Dr. Peter Goldmark,
engineering director of the Columbia
Broadcasting System, announced a revo-
lutionary new phonograph record, the
long-playing microgroove disc, playing at
33% revolutions per minute, and re-
corded with 224 to 300 grooves per
inch, instead of the 90 grooves per inch
of the (then) standard 78-rpm record. Fi-
delity equal to—in fact superior to—that
of the high-fidelity 78-rpm record of the
day was made possible, it was reported,
by using a stylus only one-thousandth of
an inch in diameter, one-third that of the
78-rpm styli. This stylus, it was said,
played with a tracking force of only 1/5
ounce (in today's language, between 5
and 6 grams.).

Up to 50 minutes of playing time
could be obtained with a 12-inch micro-
groove record, as contrasted to the 8 or
9 minutes possible up to that time.

DOCTOR PETER GOLDMARK, as he ap-
peared at the announcement of the Columbla
LP Microgroove record in 1948.

Goldmark and others made optimisi—1
tic predictions for the new technique, but
nobody imagined the almost complete
takeover by the microgroove. The tran-
sistor celebrated its 25th birthday a few
months ago, but the tube is still with us.
But more than one of the youthful mod-
ern devotees of high fidelity (or rather hi-
fi) has never seen a 78-rpm record, and
on being shown one, calls it an "‘album.”
Possibly the greatest single factor in
bringing about our age of all-pervading
recorded music, it opened the way to im-
proved recording and reproducing equip-
ment, stereo; four-channel and all the
other features of today’'s audio scene.

L/Cpl Tanguay wins 1973
Hugo Gernsback scholarship

o

Girard D. Tanguay is one winner of
the 1973 Hugo Gernsback Scholarship
Award, given annually to an outstanding
student in each of nine home-study
schools of electronics.

Now 20 years old, Girard was born
and brought up in West New York, New
Jersey. An Eagle Scout and member of
the Order of the Arrow, he also acted as
softball scorekeeper for the Town of
West New York during the summers of
1969 and 1970. He enlisted for 4 years
service with the United States Marine
Corps in October, 1971, and is now. a
Lance-Corporal of the Marines. Enrolling
in Career Academy, Mitwaukee, Wisc. in
October, 1972, he finished all the exam-
inations and experiments by the end of
January, 1973, and graduated with an
A’ average.

L/Cpl Tanguay hopes that his elec-

(continued on page 14)J
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This 7 sample lesson can
start you towards a high-pay career as

ELECTRONICS nons.
TECHNICIAN

The man needed for today’s “world of tomorrow”

Find out how to take the important step from a low-pay, dead-end
job to an exciting future in electronics. LaSalle’s free sample
electronics lesson demonstrates how you can learn at home to earn
big money as an electronics technician. Send for this free lesson.
There's no obligation.

Thousands of technicians in demand!

Each year the electronics field continues to grow, revolutionizing
industry and communications, developing new

ALSO FREE

With your sample
lesson, you will also
receive the free
illustrated booket,
“Your Place in
the World of
Electronics.”

i

applications that reshape our lives. “The world of B 073 e o Do :
tomorrow” is here . . . with electronic crime LN I NN S
detectors, electronic traffic control, electronic
factery automation, electronic medicine ... and MAIL THIS HANDY POSTAGE PAID ENVELOPE
with TV-radio broadcasting reaching new peaks of Cut coupon along dotted lines, fill in your name and address . . . fold, seal (tape,
development. No wonder the electronics tech- paste or staple) and mail. No stamp or envelope is necessary.
nician is the man of the hour — with thousands of l Dept. 90-069
high-pay opportunties to choose from! Why don’t pt.
you get started in this rewarding field? . YES! | want, free of cost or obligation, your sample lesson

Let LaSalle teach you at home and also your two illustrated Booklets, “Your Place in the World

, X y : of Electronics” and "How to Obtain Your Commercial FCC
You don’t need previous experience for LaSalle License.”
training. You learn the basic principles of elec- l o .
tronics under the guidance of experienced I am especially interested in:
instructors. Lessons in this up-to-date course are O Instrumentation Electronics ] Automation Electronics
simply presented, easy to understand. You are led ) ) . )
step-by-step into practical applications — with [ Communications Electronics [J First Class FCC License
emphasis on modern techniques. You actually I
build your own electronic equipment with parts I Mr.
supplied to you. You receive individual attention Mrs. B Age
and you can have additional help by mail when- I Miss (Circie title and please print)
ever you need it. When you have satisfactorily
completed your studies, you are awarded the I
LaSalle dipioma, a respected credential. ACTESS e s — ——— Apt. No.

Training for FCC License included

If your goal is in the field of communications you City - Cstate  zip

will need the Government FCC (Federal Communi- ; —
cations Commission) License. LaSalle training in 038 FOLD HERE (DO NOT CUT) SEAL AND MAIL TODAY — NO STAMP NEEDED
communications fully prepares you to pass the l .
FCC's first class radio-telephone operator license '

exam.
LaSalle has enrolled more than 2,000,000 men

and women in its many career programs. It gives

you a great feeling of confidence to know that your I FIRST CLASS

training is in the hands of a leader in home study.

PERMIT NO. 27
Send for FREE sample lesson right away CHICAGO, ILL.
You owe it to yourself to find out how LaSalle can
prepare you for a big future in electronics. Mail l BUSINESS REPLY MAIL
the coupon today. Seqd now for your free sample No postage stamp required if mailed in the United States
lesson. There’s no obligation. LaSalle, 417 South I .

Dearborn Street, Chicago, lllinois 60605.
—wn. _\  FREE! I
M.o"mma“sg Guide for ]  LASALLE EXTENSION UNIVERSITY
\_\GE FCC A Correspondence Institution
1 [

Postage will be pald by

L
R License. 417 S. DEARBORN STREET

.

Gives complete infor-
g o e T CHICAGO, ILLINOIS 60605
- Federal Communica-

tions Commission Ii-'

cense. Sent with your

free sample lesson and
#elecironics booidet. [l s W N I S — - - - -]
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The first NEW
amplifier design
since

the ORIGINAL
Super Amp

You remember the first super pow-
er amplifier - the Crown DC300. Well, most
of its competitors are still using those six
year old circuit designs pioneered by Crown..
Most every amp but Crown’'s new DC300A -
a totally redesigned amplifier inside and
out. Frankly, the DC300A is not created for
the hi fi mass market, but for demanding
commercial and professional applications.
However, we know there are discerning
audiophiles, perhaps like yourself, who can
appreciate the difference.

The new DC300A has double the num-
ber of output transistors, effectively twice
the muscle of the old DC300 for driving
multi-speaker systems. Each channel has
eight 150-watt devices for 1200 watts of
transister dissipation per channel. Ad-
vanced electronic output protection per-
mits the DC300A to drive the toughest
speaker loads at higher outputs before go-
ing into protection, and even then there are
no annoying flyback pulse noises or DC
fuses to blow.

The new DC300A has unprecedented
signal purity. IM and harmonic distortion
ratings are .05%, although typically below
.025%. Hum and noise rating is 110dB be-
low 150 watts, while typically -122dB. The
difference in increased listening comfort
IS impressive.

Although totally new, the DC300A has
inherited some important traits from its
predecessor:

PRICE — still under $700

WARRANTY — three years on all parts,
labor and round-trip shipping

POWER RATING — 150 w/ch continuous at
8 ohms,; power at clip-point typically 190
w/ch at 8 ohms, 340 w/ch at 4 ohms, 500
w/ch at 2.5 ohms, or plug in two parts for

600 watts continuous mono power at 8 ohms.

There are many new super-power am-
plifiers. But when you buy a Crown DC300A,
you're buying more than just an amp. You're
buying the Crown company — a professional
audio equipmeni manufacturer with a 26-
year reputation for solid quality and lasting
value. There are thousands of Crown amps
in the field still working to their original
specifications, and still outperforming most
new amps. Visit your Crown dealer to hear
the difference. For detailed product data,
write Crown International, Box 1000, Elk-
hart, indiana, 46514.

& crown

Circle 6 on reader service card
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tronic knowledge may help him advance
in the Marines, and will go into some
section of the electronics field—he has
not yet determined which—upon his dis-
charge.

Employment now opening up
for engineering technicians

With the economy apparently on an
upturn, it appears that there are more
openings for engineering technicians
than for full-fledged engineers, many of
whom are still finding the going very
slow. A two-year midwestern college
(Scott Community College of Davenport,
lowa) reports that they have had 56
requests for engineering technicians in
three months, and are having difficulty in
filling the jobs. Letters or calls to gradu-
ates indicate that they, too, are prac-
tically all employed at rates that make
the openings for beginners unattractive.

The positions offered vary from me-
chanical technician on a potato chip ma-
chine to one for work with computers,
and include engineering aid, drafting,
circuit design and industrial electronics.
Whiile most of the jobs appear to be one

tractive enough to interest (at least until ]
something better comes along) those en-
gineers who are still having difficulty get-
ting back into the field.

PICTURED ABOVE Is equipment used in the
Alr Force’s newest airborne radar program,
the Alrborne Warning and Control System
(AWACS). The radar equipment was designed
and built by Westinghouse, winner of a con-
test with a competing design (see Radio Elec-
tronics December 1972, page 14). A high-fly-
Ing, long-range survelllance system to detect
and track aircraft, It can also, in peacetime
emergencies, manage aircraft traffic and di-

cut below engineering, some seem at- rect rescue operations. R-E
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ALL PARTS
INCLUDED

except tubes and transistors

ONE YEAR GUARANTEE

TUNERESERVIGE GORRORATTION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVlSlON Universal Replacement Tuner $9.75.

TUNER REQUIREMENTS. This price buys you a complete new
tuner built specifically by SARKES TARZIAN

REPAIR INC. for this purpose.

All shafts have a maximum length of
VHF Or UHF Any Type $9.75. 10” which can be cut to 1%2”.
UHF/ VHF Combo $15.00.

Specify heater type parallel and series
In this price all parts are included. 450mA or 600mA.

Tubes, transistors, diodes, and nuvistors are
charged extra.

Fast efficient service at our conveniently

located service centers. This price does not Customized tuners are available at a
cover mutilated tuners. cost of only $15.95. (with trade-in $12.95)

All tuners are cleaned ultrasonically, Send in your on:ngmal tuner for com-
repaired, realigned and air tested. parison purposes to:

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE

Backed by the largest tuner manufacturer in the U.S.—SARKES TARZIAN, Inc.

HEADQUARTERS ... 537 SOUTH WALNUT ST, Bloomingtom, Indiana 47401 .......... TEL: 812-332.7251
ARIZONA............. 2629 NORTH FIRST AVE., Tucson, Arizona 85717 ................ TEL: 602-791-9243
CALIFORNIA......... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
#_ 10654 MAGNOLIA BLVD., Nowh Hollywood, Calif. 91601 ..... ..TEL: 213.769-2720
- FLORIDA.............. 1505 CYPRESS ST., Tampa, Flaridh 33606 ...................... TEL: 813-253-0324
VVA_TCH US GROW GEORGIA........... .. 938 GORDON ST., S. W., Atlanta, Georgia 30310 ... ............. TEL: 404-758-2232
INDIANA ............. 817 N. PENNSYLVANIA ST, ledisnapolis, Ind. 46204 ... .. ... ... TEL: 317-632-3493
6833 GRAND AVE., Hammond, Indianc 46323 ................. TEL: 219-845-2676
KENTUCKY ........... 2920 TAYLOR BLVD., Louisvilie, Kentucky 40208 .............. TEL: 502-634-3334
NEW JERSEY ........ 54749 TONNELE AVE., Jorsey City, New Jersey 07307 .. .. ... ... TEL: 201-792-3730
{On U. §. Highway 1 & 9)
TENNESSEE ........ .. 1215 SNAPPS FERRY RD., Greeneville, Tennessee 37743 .. ...... Tel: 615-639.8451
1703 LAMAR AVE., Memphis, Tomnessse 38114 .......  ......... YEL: 901-278-4484
TEXAS ................ 11540 GARLAND RD., Dallos, Toxas 75228 .................... TEL: 214-327-8413
VIRGINIA........ .. .. 4538 PRINCESS ANN ROAD, Norfolk, Virginia 23502 .......... TEL: 703-855-2518
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The GREATEST

TV Schematic Bargain
EVER Offered!

Complete TV Schematics

for less than 5¢ each
COVERS ALL COLOR TV 1960-1968 AND
23 BRANDS B & W FROM 1965-1968

Here are FABULOUS savings on nationally-
known TV schematic and service data—on
everything you need to fill your vital service
data needs for TV model years 1965 through
1968 . . . plus COLOR TV from 1960 through
1968 ! It amounts to a low, low cost of less
than $9.00 per year for your TV service data

. with 5 more years of Color TV coverage
thrown in for good measure!

SERVICE DATA FOR 23 BRANDS
TV TECH/MATICS includes complete sche-
matic diagrams and vital servicing data for
every TV receiver produced by more than 20
leading American Manufacturers for 1965,
1966, 1967, and 1968. All diagrams and ser-
vicing details are completely authentic. Each
year's coverage is permanently bound into
two convenient-to-use volumes which open flat
to 11" x29!%"”, ready to provide you with
instant service data at yvur workbench. Some
diagrams as large as H8" x 22"!

HERE'S WHAT YOU GET

You receive 8 BIG volumes in all. Included is
a clearly detailed and annotated TV schematic
diagram for each specific model. You also get
complete replacement parts lists, alignment in-
structions, tube and component location dia-
grams, blus key waveforms and voltage read-
ings . . . all the information you need to
service over 909, of the TV receivers you'll
encounter !

Each volume is organized alphabetically by
manufacturer, then numerically by model
number. In addition, a8 handy Chassis/Model
Finder is bound into each volume. Regular
list price for each vyear's coverage—2 BIG
volumes—is $19.90. All 8 volumes normally
sell for $79.60. Your price is ONLY $34.95

a savings of nearly $45.00!

MONEY-BACK GUARANTEE

O_rder at our risk for FREE 10-day examina-
tion. Prove to yourself they are worth many
times the price.

The 8 BIG volumes (2 for each year) cover all

black-and-white receivers for model years 1965
through 1968—PLUS Color TV coverage from
1960 through 1968— for these brands: Admiral,
Airline, Andrea, Coronado, Curtis Mathes, Du-
mont, Electrohome, Emerson, Firestone, Gen-
eral Electric, Hoffman, Magnavox, Motorola,
Muntz, Olympic, Packard-Bell, Philco, Philco-
Ford, RCA Victor, Sears Silvertone. Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house and Zenith.

Publisher’s List Price each year $19.90 . . .
Total $79.60. Special price $34.95 only while

they last!

$3.95
BONUS OFFER
Send remittance with
ditterent NGLPAK
Manuais (79 ¢
g a1

LARGE PAGES, 15x11”, open flat to 29%2x11”.
Provides complete schematic diagrams.

NO RISK COUPON—MAIL TODAY

§ TAB Books, Blue Ridge Summit, Pa. 17214
g (! enclose $34.95. Please send me your 1
1 complete 8-Vol. Tech/Matics Schematic
[] Offer postage prepaid...plusmy § FREE 1
[} SINGLPAK Manuals. 1
1 [J Piease invoice me for $34.95 plus postage 1
: Same return privileges :
1 Name - _ Phone... ... 1
1 ]
1 Company |
1 ]
1 Address TR e 1
bgity . ... State... Zip.oo 8
b Foreign, add 10% . Pa. add 6. sales tax. RE-63 1
T ey
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letters

FREE WORLD DX SEALS
To promote the World DX Friendship
Year '73, Radio Nederland is issuing a
gummed letter seal as shown here.

A sheet of 20 seals can be obtained
free of charge from DX Juke Box, c/o
Radio Nederland, P.O. Box 222, Hilver-
sum, Holland.

HARRY vAN GELDER
DX Producer
Radio Nederland
P.O. Box 222
Hilversum, Holland

ORBITS VS ORBITS

Since reading the January 1973 is
sue, | have been planning to write con-
cerning a slight technical inaccuracy
that | believe reflects the lack of under-
standing, on the part of many people, of
a major factor in modern communica-
tions. It's been some time now, but | just
ran across the article again and thought
it may not be too late.

On page 34, in the article on Short-
wave Television, the author mentions the
placing of amateur-use satellites in
strategic locations over the U.S. | have
heard even communication engineers
propose such a thing without really
thinking about what they were saying.

You see, it is not possible to place a
stationary satellite (and that must be
what was implied) over any part of the
United States. Most proposals for sim-
plified satellite communication systems,
including those of the big-time inter-
national services, include the use of a
stationary satellite to obviate the need
for sophisticated tracking equipment.

What many people seem not to real-
ize is that the only place where you can
put a geostationary satellite, that is one
that appears to stay in one place in the
sky, is over the equator. Some kind of
outer-space reflector might be placed
over some point in the U.S., but it will be
a powered vehicle, not a satellite.

www.americanradiohistorv.com

Some who might otherwise know
better have confused the synchronous
orbit sateliite with the stationary one. In
a synchronous orbit the satellite goes
around the earth in precisely one day,
but may be in any orbit plane. If the
plane is over the poles, for example, the
satellite will follow the same path across
the earth every day, but it will not "sit
still”. Only if the orbit is synchronous
and is also over the equator, with the
satellite headed east, will the satellite ap-
pear to hang motionless (except for a
few minor perturbations).

RICHARD H. HOUSTON
Ricardson, Texas 75080

RINGS THE BELL

Your editorial, ''Serviceability—
Something For Everyone' —rings the bell.

May | suggest that you invite tech-
nicians to send in their pet gripes.

Mine is the way backs of portable
TV sets are mounted. Sometimes it takes
a great deal of fiddling to get them re-
mounted. This is an unnecessary waste
of time. Therefore | say—no antenna in-
puts—no speakers—no antenna rods
should be mounted on the backs. Also,
there should be a pilastic panel in the
bottom of the cabinet which can be re-
moved to get at the bottom of the chas-
SIS,

Another sore point is the lack of
standardization of the hardware—in the
same set. Sometimes three different self
tapping screws are used on tuners.

Plastic gears on tuners are another
sore point. All uhf tuners should be sep-
arately tuned—no gearing.

JACK LANE
Los Angeles, Calif. 90046

WATCH OUT FOR ROCK MUSIC

In Mr. Coronado’s article’'s Hard
Rock And Your Hearing, Radio-Electron-
ics, March 1973, the point seems to be
that at the expense of using forty of his
unsuspecting, (or at least trusting) stu-
dents as guinea pigs in a poorly-de-
signed and useless experiment he has
only succeeded in confirming what is
well known about hearing loss attribut-
able to exposure to high noise level.

In fact, had Mr. Coronado been the
employer of his subjects he would be in
violation of U.S. law.

One of the most amazing aspects of
Mr. Coronado’s cruel experiment is the
foreknowledge he expresses in in-

(continued on page 22}
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Don’t let the handy size fool you.
The Serviset E/C is a complete, self contained versatile field test instrument. A
precision-built, reliable, much-used instrument to compliment your VOM, scope or
other equipment, too.
The Serviset E/C is great for servicing all sorts of electronics in the field and on
the bench. Whether you’re a professional engineer working on communications or
EDP devices. An electronics or appliance technician working in radio, television,
hi-fi audio or appliance repair. Or an amateur electronics enthusiast, ham radio
operator or student.
Checks you'll make with the Serviset E/C include: sync, sweep, video, audio
circuits; high or low DC, RF, or pulse voltage supplies; coils, capacitors, resistors,
tubes, transistors, diodes, transformers, speakers--whatever you'‘re trouble-shooting
from stage to stage, or discrete components. What's more, your Serviset E/C is safe:
whatever you check, you won’t blow it.

The Serviset E/C. The $35. Electronic Test Lab (almost) that will follow you
anywhere. One of an advanced line of guaranteed electronic test devices from Lee
that will save you time and effort. Including our CT-1 Condenser Tester and
Leakage Indicator.

*send check or money order. C.0.D., send $2. deposit.

Serviset E/C, $34.95 postpaid *from Lee Electronic Labs.
Available also at electronic dealers and all Olson Stores, nationwide.

The $35.

Electronic Test Lab
(almost) that will

follow you anywhere:

Serviset E/C

Lee ElectronicLabs, Inc.

BOX 78, WATERTOWN, MASS. 02172 {617} 891-8686

Circle 9 on reader service card
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Join the high-paid electronics technicians

who got their start through NTS Home Training.

Your home can become your own
private classroom-workshop. NTS
sends you everything you need to
learn valuable technical skills in
electronics. You get easy-to-grasp
lessons, comprehensive kit manuals,
large fold-out charts, and more. Plus
the finest professional equipment
available today. It's all included in
your tuition, yours to keep.

You'll work with commercially-
designed equipment, and school
training material. Cash in on the tre-
mendous opportunities inthe expand-
ing, exciting world of electronics.

If your field is television, you
might decide to join a first-class TV
repair center. Or start a shop of your
own. Or specialize in industrial ap-
plications of television. Once you
master an area of electronics, the
direction you take is really up to you.
And you'll be able to use the test
instruments you built yourself.

It all begins at home, with NTS
Project Method Training. Check card
or coupon today for free full-color
NTS Catalog and complete details,
No obligation. No salesman will call.

18 RADIO-ELECTRONICS ® JUNE 1973

NTS COLOR AND B&W TV
SERVICING

Build the largest most advanced color
TV made! It's a Heath! Over-all solid-
state design, 315 sq. in. ultra-rectangular
screen, 24 channel detent UHF/VHF
power tuning, matrix picture tube, built-
in self-servicing features, ‘‘Instant On,”
A.F.T., solid-state VHF tuner, and much
more! This is a commercial set, the kind
you'll encounter in the field — and not
for training purposes only. Also build and
keep AM-SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Electronic Tube
Tester. Learn trouble-shooting, stereo
multiplex systems, radio, color and B&W

TV servicing. l
N

s —

Solid-state
B&W TV
74 sq. in.
picture
(cabinet
included)

Learn advanced solid-state circuitry as
you build this B&W TV receiver. Course
covers the full range of home entertain-
ment electronics

WwwWw americanradiohistorv com

NTS AUDIO
ELECTRONICS SERVICING

Solid-state Heath Sterco
Receiver and Speakers

Learn sound theory — how it works in
home radio, 4-channel, and more! Set
up a spectacular music system. Learn
about sound distortion, amplification and
control, loud-speaker baffles, problems
of system installation, etc. Included is
Volt-Ohmmeter. in-Circuit Transistor
Tester and solid-state Radio. Prepare
yourself for great opportunities in the
Home Entertainment Industry!
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New solid-state
315 sq.in. color TV

NTS COMPUTER
ELECTRONICS

Build and operate the exclusive NTS
Compu-Traineri Loaded with integrated
circuits, it teaches you the how, what,
and why of computers — faster, more
thoroughly. You perform all wiring and
patch-cording. No shortcuts! No pre-
wired circuit boards. Also receive an
FET Volt-Ohmmeter and a 5 wide-band
Solid State Oscilloscope.

NTS ELECTRCNIC
COMMUNICATIONS

Gain the prestige and earning power of
owning an FCC First Class Radio Tele-
phone License! Two exciting courses in
the fields of transmitting and receiving.
Experiment with an amateur phone 6-
meter VHF transceiver, NTS exclusive
6-transistor solid-state radio and a fully
transistorized volt-ohmmeter.

5-watt AM b A
transmitter/
receiver.

gin at home.

it l b 2
! 1

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

Systems automation is the future of the
industry — and you can play ar important
role! Enter the age of electronic controls
by training on the NTS Electro-Lab — a
complete workshop. Also

receive a Solid State
5" wide-band profes-
sionally rated Oscillo-
scope. Build five
industrial contrals to
regulate motor speed,
temperatures, pres-
sure, liquid level and
much more.

5" Solid State
Oscilloscope

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training at Los
Angeles in sunny Southern California.
NTS occupies a city block with over a
million dollars in facilities cevoted ex-
clusively to technical training. Check box
in coupon.

APPROVED FOR VETERANS

Accredited Member: National Associa-
tion of Trade and Technical Schools:
National Home Study Council.

The exclusivex
NTS Compu-Trainer

NATIONAL G2 SCHOOLS

Resident & Home Study Schools
World-Wide Training Since 1905
4000 S. Figueroa St., Los Angeles, CA 0037

Please rush Free Color
Catalog and Sample

NTS GUIDE
ELECTRONICS

Lesson, plus infor- .

mation on course .T”Tm i
checked below. No ; C
obligation. No sales- | Lo

man will call. L—‘ 3 L

National Technical Schools
Resident & Home Study Schools
World-Wide Training Since 13905

4000 S. Figueroa St., Los Angeles, CA 90037

Master Course in Color TV Servicing
Color TV Servicing {(For Advanced
Technicians)

Master Course in B&W TV & Radio
Servicing

Master Course in Electronic
Cecmmunications

Practical Radio Servicing

FCC License Course

Mzster Course in Electronics
Technology

0 0o

000 O

[] Automation & Industrial Electronics
] Computer Electronics y
[[] Basic Electronics Dept. 206-063
[ Audio Electronics Servicing
Name Age
Address
City State Zip

[J Check if interested in Veteran Training
under new G.l. bill.
[ Check if interested ONLY in C'assroom
Training at Los Angeles.
e R NN NN WD BN N N A BN NN NN NN BN N AN BN B B B B

P o O S O S g
M T Il T L T Y T T L T T T Y
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AUTOMATIC

STAPLE GUNS

CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

§A¥§! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!

=fY p) ] P))

Q.

(1 Same basic construction

No. T-18—Fits wires up to
3/16” in diameter.

BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR
ALARM
and other low
voltage wiring.

A Uses T-18
/ staples with 3/16” round crown

) =

in 3/8” leg Iength only
») J.)

ﬁio T-25—Fits wires upt
1/4"” in diameter.

and fastens same
wires as No. T-18.

Also used for
RADIANT
HEAT WIRE

Uses T-25 staples &* . =
with 1/4” round crown in 9/32",
3/8”,7/16” and 9/16” leg lengths. / /’ !

T-18 and T-25 staples also available in Monel and

Qlth beige, brown and ivory finish at extra cost.
") 19

No. T-75—Fits wires and cables\
up to 1/2” in diameter.

RADIANT HEAT
CABLE,
UF CABLE,
WIRE CONDUIT
COPPER TUBING
'i or any non-metallic

sheathed cable.
Also used as

DRIVE RINGS

in stringing wires.

\ s
Uses T-75 staples with 1/2”

flat crown in 9/16”, 5/8” and
7/8” leg lengths.
W

Arrow Automatic Staple Guns save 709% in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specially designed with
divergent-pointed legs for easier driving and
rosin-coated for greater holding power! All-steel
construction and high-carbon hardened steel
working parts are your assurance of maximum
long-life service and trouble-free performance.

Ask your Electrical Supply Dealer
or write for further details.

"ﬁioneers and Pacesetters
For Almost A Half Century”

Circle 10 on reader service card
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LETTERS
(continued from page [6}

troducing the experiment to your readers

. "It is well known that prolonged ex-
posure to sound levels of 100 dB in
some instances may result in permanent
irreversible damage to the inner ear.”

Next he describes his experiment in-
dicating he produced a constant level of
over 100 to 120 dB, for three hours,
even though his survey of discotheques
indicated less severe 90 to 100 dB lev-
els. Finally, Mr. Coronado indicates that
he doesn’t know whether the radically
impaired hearing of his subjects ever im-
proved because he was unable to test
them the next day . . . (or presumably in
the days since.)

Please inform your readers that the
Walsh-Healy act sets a time limit on ex-
posure to sound of 115 dB sound levels
for no more than 15 minutes. | am not in
the habit of writing letters of complaint
but because of my area of work | am
keenly aware of the severity of Mr. Coro-
nado’s experiment and want to minimize
its possibility of repetition by some
young or ignorant reader.

Other than this article, | am and
have been an avid Radio-Electronics
reader.

D. L. MILLER
Harrisburg, Pa.

REPAIR RATES

Service technicians, in general, ap-
plaud the fact that manufacturers are be-
ginning to accept responsibility for their
products. It is a wise decision to employ
the independent service industry to help
in this effort. We recognize that the final
cost of this effort is legitimately passed
on to the consumer.

Dealer views regarding warranty re-
pair vary widely. A sales oriented dealer
might expect to have to subsidize his
service department. Any type of payment
schedule is an improvement for this
dealer who previously received nothing.
Others do warranty work in the ex-
pectation of building future out-of-war-
ranty business. Because of special con-
siderations, others find warranty repairs
profitable. Our view is that repairs must
be profitable whether in warranty or out.

| don’t know the method other deal-
ers use to calculate service charges. My
method is hardly scientific. It is this. We
operate efficiently with  competent
people. We are reasonably provident.
When we have difficuity meeting our fi-
nancial obligations—we increase our
rates.

This simple method of necessity has
imposed the following schedule.

1. A basic hourly charge of $15.00,

with a minimum shop charge of:

B&W portable .............. $15.00
B&W console .............. .$20.00
Color TV ... $25.00

www.americanradiohistorv.com

from parts sales.

2. We have no maximum shop rate,
however, with the exception of
combination models with multiple
problems we have not charged
over $45.00 shop labor.

Our philosophy is that the min-
imum charge be high enough to
compensate for the occasional
tough dog. Insurance companies
operate on this same principle.

3. On home service calls we make a
trip charge of $10.00 plus $15.00
per hour. As an example, Y2 hour
spent in the home would be:

Trip charge...

Home labor ...

We charge by % hour incre-
ments and the customer benefits
from the odd time.

4. For the repair that cannot be
completed in the home and re-
quires shop facilities, the charges
are itemized thus:

Color TV
Trip charge.................. $10.00
Home labor, pick up,
install ....................... $20.00
Shop time....... $25. 00 to 45.00
Total............ $55.00 to 75.00
B&W TV
Trip charge................... $10.00
Home labor, pick up,
install ......................... $15.00
Shop time....... $20.00 to 35.00
Total............ $45.00 to 60.00

We recognize that a warranty repair
can be accomplished more quickly than
a repair on the same TV three years
later. The newer chassis and cabinet do
not require cleaning. Generally, the
alignment is okay. Tuner maintenance
probably is not required. Additional time
is required for warranty paper work and
parts handling.

For all of the above reasons our es-
timate is that we can accomplish an in-
warranty shop repair in about 70% of the
time required for the older TV. | don't
know the exact percentage. Never-
theless, it is an important figure for the
industry to know exactly, because it is
the only one we have in common.

Each servicer has arrived at his own
present customary rate schedule after
years of trial. The process is individ-
ualistic. It is not the result of collusion
with other servicers. It does take into
consideration that income is also derived
It is not the result of
average-time studies.

It is not the manufacturer's role to at-
tempt to change this process. He shouid
cooperate in it to our mutual benefit or
find the “average’” shop to act as his
service agency. A job-rated schedule
that is offered on a take it or leave it
basis is a source of annoyance in a rela-
tionship that should be harmonious.

Dick HoLMES, CET
Dick Hoimes TV Service
Fallon, Nev. 89406 R-E
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Those also serve,
who test or measure
or protect or adapt
or sit around &

tell time.

AC ADAPTER Equips any MITS 1200 Series pocket calcula-
tor for operation from 110 VAC ... . . ... ..... $6.95

DC4/DC6 DIGITAL CLOCKS
6 DIGIT [hours, minutes, seconds}

DCB-E [electronicsonly}. . . . . ... .. $48.50

DCB-K [completekit] . .. .. ... . .. $58.50

DC6-M [fassembled unit] . . ... ... .. $98.50

4 DIGIT [hours, minutes, and 1 sec. pulsed colen}

DC4-E [electronicsonly). . ... ... .. $39.50

DC4-K [completekit] . .......... $4£.50

DC4-M [assembled unit] . ... ... ... $88.50 , .

Specify 12 or 24-Hour Operation on Assembled Units - i v @ @ %
] : |

PS-500 POWER SUPPLY . g l l Q‘

RGE . oe N e e v 2y DR $29.95 :

Assembled ... .. ... ........ $39.85 . . # ik Q

ICT-1800 IC TESTER

< (O $119.95
Assembled . ... ..$169.95

CARRYING CASES

1230/1240 Padded leatherette
or rigid vinyl . . ... .. $9.95

llIlllF.-l

|.h!!!|.p..|l

1200 Series High quality
leatherette carrying 9
CaSEm syl na $5.95

(JENCLOSED IS A CHECK FQR $
or [JBANX AMERICARD #
b or (JMASTER CHARGE #
or (JPURCHASE ORDER #
h INCLUDE 3$5.00 FOR POSTAGE AND AANDLING
MODEL # Okt

CJASSEMBLED G

' ® WRITE OR MAIL COUPON FOR
ADDITIONAL INFORMATION: UOPLEASE SEND INFORMATION (e ecTrRoNIcS J
ON ENTIRE MITS LINE. ;;

‘Micro Instrumentation & s

NAME I

felemetry Systems, Inc. | 2ooves

5404 Coal Ave., S.E., Albuquerque, New Mexico 87108 | staTe = zip !
]

5051’2657553 LMITS /5404 COAL AVE. SE / ALEWQUERQUE, N.M. 87108

Circle 11 on reader serviee card
JUNE 1973 ® RADIO-ELECTRONICS 23

Wwww americanradiohistorv com


www.americanradiohistory.com

A. Build your own Heathkit
25V Color TV...599.95* iess cabinet

The GR-300 is the most advanced TV
you can build. Yet everything goes
together with traditional Heathkit sim-
plicity. And the bullt-in convergence
board and test meter for at-home
maintenance add further savings over
the life of the set. You preset any 12
UHF channels for positive pushbutton
power tuning, and you can scan both
*UHF and VHF channels in either di-
rection. An ultra-rectangular black
matrix tube, voltage controlied va-
ractor UHF tuner, MOSFET VHF
tuner and an exclusive angular tint
control for better flesh tones com-
bine to produce an absolutely brilli-
ant color picture.
Mailing weight, 125 Ibs.

B. Heathkit 18V
Color TV...349.95* less cabinet

Solid-state modular circuitry spells
reliable operation and easy assembly.
And the GR-269 comes with a full
complement of alignment and self-
service equipment — dot generator,
convergence board, test meter and

troubleshooting book. Factory assem-

bled and aligned AFT module for
perfect picture & sound at a touch.
VHF tuner with MOSFET circuitry

Starta

- Heathkit
hobby...

It'sfun,easy, and it
saves you money.

RADIO-ELECTRONICS ® JUNE 1973

and UHF tuner with hot-carrier diode
design for low noise, high sensitivity.
Both tuners & IF assembly factory
assembled & aligned “‘instant-on®’,
switch-controlled degaussing, hi-fi
sound output; 75 & 300 chm antenna
inputs; exclusive Heath Magna-
Shield, standard.

Mailing weight. 100 ibs.

C. Heathkit 14V
Color TV...299.95* includes cabinet

Set aside about a dozen evenings.
Build up 10 circuit boards, prepare
the chassis. Install the wiring harness.
Result: the Heathkit GR-189, with
picture purity at the top of its class.
And you keep it that way — with plug-
in modular circuit boards, trouble-
shooting meter and data bcck to help
you fix it right at home. A “big” little
TV, the GR-169 has all the secondary
controls found in our farger models —

WWW. americanradiohistorv com

color, tint, contrast, horizontal &
vertical hold, height, AGC. color killer,
switch-controlled degaussing. Carry
it room to room or across the country
— this is the portable that bounces
back with console-like performance.
Mailing weight, 69 lbs

D. NEW Heathkit 13V BAW
Portable TV...179.95".includes cabinet

The new GR-1900 is lixe no other
B&W portable! With advanced solid-
state “modular” design — most cir-
cuitry mounts on just 4 plug-in
boards. Just 2 tubes; picture & high
voliage. Total detent tuning on all 70
UHF channels as well ag VHF_ *“In-
stant-on.” Front panel controls of
VHF /UHF fine tuning; brightness;
contrast, master on/cfi; vert. hold;
AGC & height. New ultrarectangular
tube for a full 184 sq. in. view, Other
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“'big” set features are Automatic
Vertical Linearity; dual-controlled
AGC: extra-wide Video Bandwidth;
4-circuit grounded-base VHF tuner.

A kit even the novice can build; both
tuners come preassembled & aligned;
transistors & ICs plug into sockets;
and all chassis wiring is color coded.
Mailing weight, 56 Ibs.

E. NEW Heathkit Pocket
Calculator...92.50*

The new Heathkit [C-20C9 is a fully
portable calculator with rechargeable
nickel-cadmium battery. Or you can
leave it connected to the plug-in
charger for permanent desk-top use.
Weighs just 12 0z. And check over
these features: 8-digit capacity. Four
arithmetic function. Floating decimal.
Constant key. Chain calculation
capability. Clear-entry key. Entry &
total overflow indicators. Low battery
indicator. Battery-saver circuitry. And
you car: build it in three evenings.
Mailing weight, 3 Ibs.

F. New Heathkit Desk-top
Caiculator...79.95*

The Heathkit [C-2108 — a great look-

ing full-function electronic calculator

for home or office. You can assemble

it in two spare evenings. Features

OVER 350 KITS
TOCHOOSE FROM
IN THISNEW *
FREE CATALOG

include: Addition, subtraction, multi-
plication and division functions.
Floating and fixed decimal. Constant
key. Chain calculation capability.
Ciear display key. Entry and result
overflow indicators. Negative answer
indicator. 120 or 240 Volt operation.
Mailing weight, 4 Ibs.

G. New Heathkit Small-engine
Tune-up Meter...39.95*

Kit CM-1045 — for all 2- and 4-cycle
engines, 1 to 4 cylinders, with conven-
tional, CD, or transistorized ignitions.
Great for motorcycles, snowmobiles,
outboard marine engines, etc. Clip-
on leads let you check dwell, volts,
ohms and continuity without tearing
down the engine to get at systems
buried beneath the flywheel. A bullt-
in inductive-pickup tachometer works
with any number of cylinders. Blue
high-impact plastic case stores leads
and three “C" batteries for ultimate
portability.

Mailing weight, 5 Ibs.

H. Heathkit 4-Channei Amplifier
with decoder...359.95" iess cabinet

You select discrete 4-channel, or
switch-in the “Universal’ decoder for
reproduction of all the matrixed 4-
channel discs now on the market,
plus “derived’” 4-channel from con-
ventional stereo. Four solid-state am-
plifiers produce 200 watts (4x50 IHF)
into 8 ohms, with power bandwidth
on all channels from less than 5 Hz
to greater than 45 kHz at 0.25%
distortion.

Circle 100 on reader service card
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*Mail order prices; F.0.B. factory

Kit AA-2010, mailing weight, 37 Ibs.
AAA-2004-1, pecan cabinet 24.95"
Mailing weight, 7 Ibs.

. Heathkit Cassette Deck with
Dolby circuitry...249.95" jess cabinet

The Heathkit AD-1530 is a kit-form
cassette deck utilizing the famous
Dolby® noise reduction system. Ac-
commodates the greater fidelity and
dynamic range of chromium dioxide
cassettes. Independent switches pro-
vide Dolby on/off and regular or
CrO, bias control. Domestic-make
tape transport comes preassembled
for easy kit building.

Mailing weight, 20 Ibs.

J. New Heathkit AM Radio...14.95*

The Heathkit GR-1008 is a smartly
styled, great sounding solid-state
radio that makes a great introduction
to Heathkit building. Eight-transistor
circuiry mounts on one printed board,
big 3% " speaker mounts in high im-
pact plastic case. If you've never built
a kit before you can probably have
this one together in one fun evening.
Uses 9-volt battery (not supplied).
Order the Heathkit GR-1008 for your-
self or the kids.

Mailing weight, 2 lbs.

HEATHKIT ELECTRONIC CENTERS—ARIZ.:
Phoenix; CALIF.: Amaheim, £l Cerrito, Los
Angeles, Pomona, Redwood City, San Diego
(La Mesa), woodland Hills; COLO.: Denver;
CONN.: Hartford (Avon); FLA.: Miami (Hi-
aleah); GA.: Atlanta; ILL.: Chicago, Downers
Grove; IND.: Indianapolis; KANSAS: Kansas
City (Mission); MD.: Baltimore, Rockville;
MASS.: Boston (wellesley); MICH.: Detroit;
MINN.: Minneapolis (Hopkins); MO.: St
Louis; N.IL: Fair Lawn; N.Y.: Buffalo (Am-
herst), New York City, lericho; L.).: Roches-
ter; OHIO: Cincinnati (wWoodlawn), Clevetand;
PA.: Philade!phia, Pittsburgh; TEXAS: Dallas,
Houston; WASH.: Seattle; WIS.: Milwaukee.

e =
| HEATH 1-

CL-469

HEATH COMPANY, Dept. 20-6 Séhlumberger |

SEND FOR YOUR  Benton Harbor, Michigan 49022 e |
FREE (7] Ptease send FREE Heathkit Catalog. |
Enclosed is $___ _, pius shipping |

1973 HEATHKIT (] Please send modei(s) _ _ S |
CATALOG Name__ _ e e——— :
— it describes Address - o o |
more than City____ . _statezip_ |

i

]
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LOW COST
DIGITAL KITS

NEW BIPOLAR MULTIMETER:
AUTOMATIC POLARITY INDICATION

Model ES 210K

Displays Ohms, Volts or Amps in 5
ranges ¢ Voltage from 100 Microvolts
to 500 V « Resistance from 100 Milli-
ohms to 1 Megohm = Current from 100
Nano Amps to 1 Amp 0C
Case ex: $12.50 (Optional probe) $5. 00

40 MHz DIGITAL
FREQUENCY COUNTER:
» Will not be damaged by high power
transmission fevels.
o Simple, 1 cable connection to
transmitter’s output.

ES 220K — Line frequency time base. 1 KHz
resolution. 5 digit: $69.50 Case extra: $10

ES 221K — Crystal time base. 100 Hz resolu-
tion. 6 digit: $109.50 Case extra: $10.00

DIGITAL CLOCK:

ES 112K/ 124K o 12 hr. or 24 hr. clock $46.95
Case extra: Walnut $12.00 « Metal $7.50

CRYSTAL TIME BASE:
ES 201K — Optional addition to ES 112K, 124K
or 500K. Mounts on board. Accurate to. 002%.
Kit Price $25.00

1 D REMINDER:

ES 200K Reminds operator 9 min. 45 sec. have
passed. Mounts on ES 112 or 124 board. Silent
LED flash $9.95. Optional audic alarm $3.00
extra.

Dependable solid state components and circuitry.
Easy reading, 7 segment display tubes with clear,
bright numerals. These products operate from 117
VAC, 60 cycles. No moving parts. Quiet, trouble free
printed circuit.

Each kit contains complete parts list with all parts,
schematic illustrations and easy to follow, step by
step instructions. No special tools required.

ORDER YOURS TODAY:
Use your Mastercharge or
Bankamericard

Money Back Guarantee

Cienega * Inglewood, Ca. 90304

(213) 772:6176

Circle 12 on reader service card
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equipment

report

Electrix electrical kit

AELESTR'X .n sl ‘”..
- e

Circle 29 on reader service card

ELECTRIX IS AN ELECTRICAL EXPERI-
menters kit that has been developed
to help the user learn basic electrical
theory. It has been popular with Ger-
man youths for many vcars and is
now available in the US.A. lhrough
Edmund Scientific Co. The kit in-
cludes over 135 precision engineered
components and a 112 page instruc-
tion manual. Its parts includes two
2.7-volt light bulbs, two small
wrenches for making the nut-and-bolt
electrical connections, magnet wire.
solenoids, hook-up wire, magnets. ar-
malture segments, and utihly and gual-
vanometer consoles. The consoles are
plastic bases that are used when as-
sembling most of the experimental de-
vices. They include space for two cells
and holes for components and mount-
ing screws. Catalog No. 71647. $17.95.

Basic eclectricity is taught through
the study of switching circuits, series
and parallel connections, current flow,
magnetism and by experiments in-
volving the construction and use of
such things as sockets, switches, elec-
tric bells and buzzers, electromagnets,
simple motor, generators, earphone,
microphone, galvanomcter and a mag-
netic compass. The manual leals you
step-by-step through each experiment
and explains what it is supposed to
demonstrate. In the front of the man-
ual it states, that all experiments have
been tried and will work as described.
However it was not stressed that you
must do the experiments in the order
that they appear; step-by-step, page-
by-page, chapter-by-chapter. The man-

www americanradiohistorv com

ual starts with a simple experiment
and then just adds more on, re-enforc-
ing what you have already learned.
Try to start with an experiment in the
middle of the book and you are in
deep trouble! You won't be able to
complete it/ I guess that this is what
makes this kit different from others
I’ve had. Most of the others are
mainly for entertainment, this one is
educational as well.

I recommend this kit to anyone
from 11 years old on up who wants to
learn about simple electricity and how
things work. I had a little trouble with
some of the experiments because some
of the parts were not fully illustrated
or described and I needed adult help
in locating some of them.

Working with this kit will help
you understand magnetism, and elec-
tricity when you study them in school.

The Electrix kit includes every-
thing that you need except four C
cells. It comes in a box 24 by 14 by
2% in. with notches and recesses to
hold the various components. It is a
simple kit suitable for the beginner
who wants to learn as he plays. As a
13-year-old, | recommend it to any
boy—or even girl—over this age.—Greg-
ory Scott R-E
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“We'll probably operate Sfirst thing in
the morning and kecp it in the recovery
room a few days to make sure il doesn’t
have a relapse.”
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NEW LOW PRICES
ON WINEGARD QUALITY ACCESSORIES!

st couplers—Z-way spltters—band separaturs-matchmg transformers "Li"?ﬁ“ 3]%

Why buy “second line” TV components
when you can buy the best . ..

Winegard engineered-and-built for less
and get the same high quality and
performance?

%%“ CS-387
75 OHM V-U-FM

BAND SEPARATOR—

Band Separator for making
connection between 75
ohm coaxial downlead
and separate 300 ohm
antenna terminals of TV
set and FM receiver.
Features latest printed
circuit design for low loss,
high isolation and perfect
match. Excellent for
quality color and FM
stereo reception.
% Connector included.

Check with your distributor
for new low pricing
on these items.

ﬁfr °
%%% CS-285
3000HMV-U
BAND
SEPARATOR—
High quality, low loss
Band Separator for
adapting single 300 ohm
downlead to separate 300
ohm VHF and UHF

antenna connections of
TV set. Perfect match

insures perfect ? ) %%§“

CC-482 82 CH. 4-SET
COUPLER—Deluxe low loss coupler
connects four TV-FM sets to a single 300
ohm downlead. Efficient coupler circuit
provides a maximum amount of
signal to each receiver. Specially
designed for color, black and
white and stereo.

SEPARATOR—

Quality 75 ohm
Band Separator for
attaching coaxial cable

color and black
and white

CS-380 300 OHM

reception. V-U-FM BAND to separate 300 ohm
SEPARATOR— antenna terminals of TV

Latest Band Separator set. Features printed

design adapts 300 ohm circuit and [atest

circuitry for low
insertion loss and
perfect color
transmission.
Connector
included.

downlead to separate VHF
and UHF antenna terminals
of TV set and provides
FM stereo thru handy
no-strip screw terminals.
Unique printed circuit
design has extremely
low loss, excellent
match and high

CC-33 82 CH.
2-SET COUPLER—

Inexpensive coupler iso}atitogoflgr “
for connecting two TV perfe r \
or FM sets to a single and FM T-12BLK 82 ¢
300 okm downlead. stereo. CH. MATCHING
TRANSFORMER—

Features handy no-strip
terminals for easy
connection.

~ Compact indoor
Matching Transformer for
attaching coaxial cable to

300 ohm antenna terminals
of TV or FM receiver.
Packed 6 per poly

bag, 8 bags per |
master carton. I ’JJ_
Connectors AN

LS-27 82 CH. LINE
seuTTeR—tigh  NEW
quality fine splitter

for dividing a single

75 ohm coaxial cable

into two trunk lines.

Indoor type with

transformer network

CC-282 82 CH.
2-SET COUPLER—
Efficient 300 ohm coupler connects two TV-FM

sets to a single 300 ohm downlead. Input and
output connections are handy no- strip type for
easy installation. Quality circuitry insures
perfect color and black and white reception.

Circle 13 on reader service card
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features excellent match.
Connectors included. “V
WINEGARD

ANTENNA SYSTEMS
3000 KIRKWOOD ST. » BURLINGTON, I0WA 52601
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ADVANCED ELECTRONICS CAREER TRAINING AT HOME

youre looking for a career
instead of a job in electronics....

It costs millions of dollars to build modern ocean going vessels. The
final design of such ships is based on extensive testing with sophisti-

cated electronic measuring equipment using exact models as shown in the
photo of the Naval Research and Development Center. The engineering tect
nicians who check out, maintain and repair such equipment have to be
experts. Their work is not only interesting and exciting, they also enjoy

top pay in their field.

CREI offers Electronic Engineering Technology programs through
home study. You have a choice of eighteen different program arrange-
ments so you can specialize in exactly the area of electronics you want.
All of the programs, except a brief introductory course, are college-
level.

If you want to qualify for the highest paying level of technical employ-
ment in electronics, we invite you to consider the unique home study
programs of CREI. Here is a list of just some of the CRE| programs:
Communications Engineering « Computer Engineering + Missile &
Spacecraft Guidance » Radar & Sonar  Television Engineering « Nu-
clear Instrumentation & Control » Digital Communications « Industrial
Electronics « Electronic Systems Engineering « Microwave Communi-
cations « Satellite Communications « Cable Television Engineering

For over 45 years, CRE| programs have been recognized by leading
technical organizations as effective home study training in advanced
electronics.

Qualifications to Enroll. To qualify for enroliment in a CREI program,
you must be a high school graduate (or equivalent). You should also
be working in electronics or have previous training in this field.

Send for FREE book. If you are qualified, send for CREI's newly pub-
lished book describing your career opportunities in advanced elec-
tronics. This full color book is filled with facts about career oppor-
tunities for you.

Capitol Radio Engineering Institute
A Division of McGraw-Hill Continuing Education Co.
3939 Wisconsin Avenue, Washington, D. C. 20016

PAEI;:J' Accredited Member, National Home Study Council

H Egg CREl, Dept. E1406D
3939 Wisconsin Avenue
(8287 K% washington, D.C. 20016
Rush me your FREE book describing my opportu-
nities in advanced electronics. | am a high school

graduate. CAPITOL

Name Age_ —= RAD'O

Address — ENG'NEER'NG
City State zIp INSTITUTE

If you have previous training in electronics, check here [J WASH'NGTON DC
5 L 0%

Employed by

Type of Present Work

Veterans and servicemen, check here for G. |. Bill information [J

www.americanradiohistorv.com
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I COUD DO

CHN DO BETTER!

Several years ago, we decided that our next challenge would be to go
beyond the best there was. Our computers told us we had taken the
existing cartridge structure and stylus assembly of the V-15 Type Il Im-
proved as far as we could, and that hereafter, any improvement in one
performance parameter would be at the expense of performance in some
other parameter.

Therefore, over the past several years, a wholly new laminated cartridge
structure has been developed, as was an entirely new stylus assembly with
a 25% reduction in effective stylus mass! These developments have re-
sulted in optimum trackability at light tracking forces (3% — 1% grams), a
truly flat, unaccented frequency response, and more extended dynamic
range than was possible even with the Type Il Improved, without sacri-
ficing output level!

Further, because these factors are held in perfect equilibrium, wherein
each design parameter enhances every other parameter, the total audio
effect is greater than the sum of its individual engineering achievements.
Engineers call this effect a Synergistic Reaction; ergo, we call the Type Il
the Synergistic Cartridge.

If you like its sound today, you will like it even more as time goes on. In
fact, to go back to any other cartridge after living with the Type lll for a

short while is simply unthinkable, so notable is its neutral, uncolored
sound. You must hear it. $72.50.

INTRODUCING THE NEW

s
V-15TYPE III
Super-Track “Plus” Phono Cartridge

Shure Brothers Inc. « 222 Hartrey Ave. » Evanston, {1l. 60204
in Canada: A. C. Simmonds & Sons Ltd.

Circle 14 on reader service card
JUNE 1973 ® RADIO-ELECTRONICS 33
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Here's everything you'd expect
from a high-priced portable multimeter.

Except a high price.

The B & K Solid-State
Electronic Multimeter (Model
277) has 8 important features
that you can get on most other
quality-made units, but not at
prices like ours.

You'd expect to pay quite
a lot for a multimeter featuring
both high and low power ohms
ranges. Both are critically ne-
cessary. The B & K 277, with
its .068 V power source on low
power ohms, will always read
the true value of a resistor
shunted by a semi-conductor
without concern for the semi-
conductor's presence. A con-

ventional ohmmeter with a 1.5
volt supply could cause a shunt
semi-conductor to conduct, giv-
ing a false resistance reading.
The 277's high-power
resistance ranges are useful
in determining whether
transistors are good or bad
simply by first forward biasing
them to make them conduct
and then reversing the leads to
qualify the front-to-back ratio.
The B & K 277 has so
many features you wouldn't
expect at the price: likea .1 V
low-voltage scale for both AC
and DC; a DC current range of

1 A tull-scale for testing sen-
sitive semi-conductor leakage;
the unit is fully protected from
overloads by fuse; input
impedance of 15 M (Qon DC;
1% precision resistors; a

4% inch, 50 1 A mirrored

scale meter, frequency
response to 150 KHz and 59
individual ranges.

Our price alone doesn't
make it a value, but our
features at our price make it
a fantastic value.

$9995

[BI7 Very good equipment at a very good price.

Product ot Dynascan Corporation/1801 W. Belle Plaine Ave., Chicago, ill. 60613

RADIO-ELECTRONICS @ JUNE 1973
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NOW YOU'LL HAVE NO MORE MISSED
phone calls with this home-built
Phone Sentry on the job. It automati-
cally answers the phone for you and
takes the caller’s message.

The Phone Scntry features an
clectronic control unit you can build
yourself. It is used along with one or
two unmodified cassette tape recorders.
When the Phone Sentry is not being
used, vou may use the recorders for
other purposes.

Several recent developments have
made this Phone Sentry possible and
practical: inexpensive cassette record-
ers, an endless loop cassette on which
you record your “answer message”,
two new integrated circuits. and highly
reliable yet low-cost reed relays. With
the Phone Sentry, the equivalent of an
expensive phone answering service is
available to the smallest businesses
and even for home use at a fraction
of the cost of units now on the mar-
ket. If you build the unit yoursclf, the
parts will cost you $29.50, or you can
buy an assembled and tested unit for
$49.50 (assembled price includes a 30-
sccond endless loop tape).

The heart of the Phone Sentry is
an clectronic control unit that “an-
swers” the phone, sequences the tape
recarders, and “hangs up” after the
caller’'s message is recorded. The unit
15 triggered by the telephone ring. A
relay s energized which turns on the
answer tape player. At the end of the
answer message. a pre-recorded tone
signal causes the answer player to be
turned off and the message recorder to
be turned on. The message recorder
remains on for 30 seconds to record
the caller’s message, then it and the
entire unit is automatically turned off.
The Phone Sentry is then ready to re-
cewve the next call.

Building the control box

Mount the four reed relays, the
two integrated circuits, transistor Ql,
the neon lamp, capacitors, and resis-
tors on the printed circuit board as
shown in the pictornial diagram. Ob-
serve capacitor and diode polarities
and proper oricntation of ICI and
IC2. Pin I of ICI and 1C2 can be de-
termined by the dot or depression in
the top of the case. Mount the neon
lamp on the foil side of the board and
bend the leads so it lies flat against
the board.

Connect 2-foot 2-wire lcads to T!
and T2 (these will go to plugs Pl and
P2) and to RY3 and a six-inch twin
lead to RY4 (these will go to P3 and
PLAYBACK switch). Using 3 6-inch
leads. connect a spdt pushbutton
switch (this will be the TONE button)
as follows: the common terminal to
C6, the normally closed terminal to
ground, and the normally open termi-
nal to the primary of T2. Conncct a

spst pushbutton switch using (wo 6-
inch leads to TeST terminal (near R1)
and to normally open contact of SI-6
(ON/orF switch): this will be the TEST
bution.

Connect a 6-foot twisted pair
cable to common terminal (near C2)
and to onN/OFF switch Sl-a. Connect
the other side ot S1-a to RY1 terminal
with a 6-inch lead. Use another 6-inch
iead to connect S1-6 to RY2 and con-
nect the other side of S1-6 to positive
lead from the battery holder. The neg-
ative lead from the battery holder
connects to common (near C2).

Mount the printed circuit board
and battery holder in the case. Con-
nect a 2-foot twin lead to N.O. termi-
nals of the pLAYBACK switch (goes to
P4). The 2-wire lead from RY4 is al-
ready on these terminals. Bring out
the five leads and solder the proper
plugs (PI-P4) to their respective ca-

bles. Place a piece ol white tape
around the cables to Pl and P3 and
mark on the tape ANSWER UNIT No. |
Put a similar tape on the cables to P2
and P4 and label it MESSAGE
RECORDER UNIT No. 2. A four-pin
telephone plug, or any plug to maich
your phone jack, can be mounted on
the LINE cable. Mount the four
switches te the front cover of the case.

After you assemble the control
unit, record your answer message on
the endless loop cassette. The follow-
Ing message is just one example:
“Hello. This is Roger Smith. Your call
is being answered by an automatic
Phone Sentry. This is because I am ei-
ther away or unable to answer the
phone at this time. However, I would
like to return your call. Will you
please leave your phone number or
message at the sound of the tone, and
I will call you back as soon as pos-

build a phone sentry

to take

your calls £

A simple adapter
mates inexpensive
cassette recorders
to phone line.

by ROGER L. SMITH

www.americanradiohistorv.com
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TO PHONE NO.1 NO.2

NO. 1 NO.2
LINE SPKR MIC REMOTE REMOTE
P3
PLAYBACK
o—8
TONE DETECTOR/ S4
GENERATOR
+17 10/25V
—1 1 o~ sphb—
C9 4\ + > R10 R9
2 11 1p—o
L 2 I_ﬁ NE567 Lo L %s.a 3es
= ds m— ST
ToP
W 4 VIEW 5§ RG
6 4.7K
3 o Miks \L,.
= 1.5K i [
Y | © —
-
= C14 03} JEEE p4
1.0 o RY3 RY4
D5 Y
30 SEC. TIMER
d1 e~ sgh—o oo
L
Ld2 2 ;5 2970|< ca T 10
NESS55 218V | scHEmATIC DiA-
J—cz v NEl —q3 _, sp- g 4 GRAM of the Phone
L —14 5 b entry. This device
I?gov 470K VIEW ) matches the record-
1 = %51 L ers to the phone line

All resistors % watt
R1—3900 ohms
R2—470,000 ohms

R3, R5—1500 ohms
R4—5600 ohms

R6—4700 ohms
R7—-380,000 ohms
R8—1000 ohms

R9, R10—6.8 ohms
R11—220 ohms

R12—100 ohms

C1—.47 uF, 100V Mylar
C2—20 pF, 150V electrolytic
C3, C13, C14—1.0 uF, 25V electrolytic
C4-—50 uF, 18V electrolytic

C5—.01 uF, 25V disc

C6—.001 uF, 25V disc

C7. C10, C11—.1 puF 25V disc

CB8—10 uF, 25V electrolytic

C9-2 uF, 25V electrolytic

C12—10 yF, 16V electrolytic

NE1—NE-2 neon lamp

RY1, RY2, RY3, RY4—4 reed relays, 6-volt
coil, spst (Electronic Applications)

IC1—NE 567V tone decoder IC (Signetics)

1IC2-NE 555V timer IC (Signetics)

T1—Miniature audio output transformer (1,000
ohms to 8 ohms impedance)

T2—Miniature driver transformer (10,000 ohms
to 2000 ohms, ct)

— and controls them.
D1-D6—1A silicon diodes, IN4001 or equal
Q1—npn, 2N5129 or equal

P1, P2, P3, P4a—phone piugs (type as req'd)

S1, S4—dpst slide switch

S2, S3—dpdt push button switches

MISC: PC board, 2-conductor speaker cable
(18’), solder, endless-loop cassette tape
(TDK type EC-30S or equiv.), plastic battery
holder for 4 “C'" cells, plastic instrument
case (6 x5 x 2)

NOTE: A kit of all of the above parts except
the endiess loop tape can be obtained for
$29.50 (plus postage for 1'%z [b.) from
Southwest Technical Products Co., 219 W.
Rhapsody, San Antonio, Texas 78216

sible. Remember, leave your phone
message at the sound of the tone.
Thank you for calling.” The answer
message should be about five seconds
shorter than the playing time of the
endless loop (30 seconds in this case).
Now, insert plug P2 from the Phone
Sentry into the microphone jack of the
answer unit No. I, and plug P3 into
the REMOTE jack. Turn the Phone Sen-
try on, place the recorder in the
RECORD mode and momentarily de-
press both the TEST and TONE push
buttons, then turn off the Phone Sen-
try. Now turn off recorder and remove
P2. You will now have a short tone
signal of the proper frequency re-
corded at the end of your answer mes-
sage on the endless loop tape. When-
ever you make a new answer message
and tone signal, be sure the Phone

36 RADIO-ELECTRONICS ® JUNE 1973
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Sentry is disconnected from the phone
line. You may have to check your
watch closely when making the
recording so you don’t overlap the end
of the message or the tone with the
beginning of the message.

You are now ready to test your
Phone Sentry. Connect the answer
player unit No. 1 to plugs Pl and P3
(plug Pl to the “earphone” jack and
P3 to the “remote” jack). Turn on the
player to the “play” mode. Connect
the message recorder unit No. 2 to

If anyone experiences trouble with the mes-
sage recorder coming on instead of the answer
player, add a 1-uF capacitor to the bottom of the
PC board between pins 1 and 8 of IC2, the
NES555. Connect the plus lead to pin 8 and mount
It as close as possible to 1C2. C12 provides fil-
tering for IC1 but Is not close enough to IC2 to
bypass transients around it.
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INTERCONNECTION WIRES TO BOARD

TO
PLAYBACK ,
SWITCH TOS OI";'(?HFF
TO TO P3 e
TONE TO TEST
SWITCH SWITCH

£l
=% e—RN—=

%

3 6" TO TONE

LINE CABLE

BLACK({-)

TELEPHONE LINE
1
= S o 2| receptacte
Pl P2
SPKR
P3 P4
REMOTE
ENDLESS LOOP
CASSETTE
ANSWER TAPE
UNIT NO.1
iN “PLAY” MODE |
TONE  TEST
O O
PHONE
SENTRY
(i\l PLAYBACK
| OFF

SYSTEM INTERCONNECTION

BATTERY
LEAD

A

REM

30 MINUTE OR
L LONGER CASSETTE

MESSAGE RECORDER
UNIT NO.2
IN “RECORD"” MODE
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FOIL PATTERN (at left) for the Phono Sentry
Is fullsize. Parts are placed as in the middle
illustration. Watch dlode and capacitor polar-
ities. The bottom diagram shows Phone Sen-
try connections to two unmodified cassette
recorders and phone line.

piugs P2 and P4 (plug P2 to the "mi-
crophone” jack and P4 to the REMOTF
jack). Turn on the recorder to the
RECORD mode. With ON/OFF switch of
the Phone Sentry on, depress the TEST
button. The answer player should run
for thirty seconds until the tone signal
turns it off and turns the message
recorder unit on. The message
recorder should run for about 30 sec-
onds and then both units should go
off.

If all seems well. you can connect
the LINE cable to the red and green
(or L1 and L2 or T and R) terminals
of the phone line. Your telephone
junction box may have 3 or more
wires, but connect only to the two
mentioned. Have a friend call you to
test the unit. As soon as the Phone
Sentry acquires the line. the answer
plaver should start and you can moni-
tor the call by picking up your re-
ceiver. A little experimentation may
be necessary 1o arrive at the proper
volume control setting for your cas-
sette recorders.

If your unit doesn’t operalc prop-
erly, check all connections and verify
proper plug placement. Be sure all
batteries are new since a balky
recorder will cause a malfunction.
Check the circuit theory section and
schematic to help you track down
your trouble. Also, try reversing the
leads to the phone line.

Battery life using regular “*C”
cells should be 2 months (based on 20
calls per day). You should check your
batteries or rcplace them periodically
to insure trouble-free operation. The
Phone Sentry can also be used with
recorders that have ac battery elimi-
nators.

The endless TDK loop cassette
tape is highly recommended for use
with the Phone Sentry becausc it sim-
plifies the operation. Although it costs
about $4, the investment is well worth
it. Also available are endless loop cas-
settes of | minute, 3 minutes, 6 min-
utes and 12 minutes. These would be
uscful for special cases where an an-
nouncement only is desired. As you
may have noticed, any type of tape
recorder that has a remote on/off fea-
ture can be used as the message
recorder unit No. 2.

It is possible that you do not
need to record the caller’s message in
your particular application. This
would be the case of a theatre. adver-
tising message, or store hours an-
nouncement. In such instances, simply

(continued on page 82)
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by FRED PETRAS

Astute observers are quick to tell you
that in addition to colossal, spectacular
achievements, the home electronics industry
is noted for colossal egos and spectacular
ego-complications. To name some of the
latter: The battle of record speeds of the
late forties, Columbia with its LP, RCA
with its 45-rpm disc; The hassle between
Columbia and RCA over a color TV
broadcasting system in the early fifties; The
struggle between GE, Zenith and others to
get acceptance of their individual ap-
proaches to FM stereo broadcasting, early
in the sixties; The war of “convenience”
tape Formats—RCA/Lear versus Muntz,
then RCA/Lear/Muntz versus Norelco—
that flared in the mid sixties: and the con-
flict of quadriphonic sound, now raging be-
tween RCA/Panasonic/JVC ganged against
Columbia and Sansui, plus Columbia ver-
sus Sansui. There’s also the battle of the
video record/play formats between several
companies, which started in the mid sixties
and still rages hot.

Each conflict represents an engagement
of individual and/or corporate egos, each
struggling for dominance, each wanting to
be “The Champ.” Each battle represents
waste on a grand scale: waste of money,
time, human energy, talent and resources,
and other elements. But until some “super-
psychiatrist” comes along and resolves the
Champ syndrome, freeing the companies to
realistically function fogether, the waste will
continue. And the matter of standardization
that the VTR segment of the electronics in-
dustry needs to make it a household word—
and a mass-market product—will also re-
main unresolved.

Standards: Whose? Which?

In fact, the problem of VTR standard-
ization seems even further from resolution.
Consider the proliferation of systems: 1,
Those now in the marketplace; 2, Those on
the way in the near future, and; 3. Other
systems farther off in the future.

Standardization is no longer the rela-
tively simple matter of 1966 when it was
primarily a decision as to which tape width.
Today it’s far more: a matter of “Which
system?’ and “Which system within a sys-
tem?” For instance, if you opt for the con-
venience approach, you have to decide if
it’s the half-inch, three-quarter-inch, or
one-inch cartridge. If you decide on the

FULL HOUR PLAY OR RECORD from Inter-
national Video’s VCR-100. Operator Inserts
cartridge and pushes the PLAY button.

STUDIO PRODUCTION VTR for recording and
playback Is Internatlonal Video’'s new YCR-
100, useful for both recording and playback.

half-inch size, then it’s a matter of deciding
“Which cartridge—Omnivision, VCR, or
Cartrivision?” The situation is further com-
plicated by variations in terminology. Pan-
asonic and Cartridge Television Inc. refer
to their half-inch convenience formats—
Omnivision and Cartrivision—as a cartridge.
Norelco refers to its half-inch VCR maga-
zine as a cassette. The three-quarter-inch
Sony U-Matic is also called a cassette.
RCA’s upcoming MagTape is called a car-
tridge. International Video Corp. (IVC)
calls its one-inch convenience format a car-
tridge. If you decide to go the video disc
route, you again face up to “Which one?”,
with your choice encompassing three in-
compatible close-to-reality concepts, Teldec,
Disco-Vision (MCA) or VLP (Video Long
Play) (Norelco).

Anyone trying to get a “fix” on the
VTR field finds that after a lot of research
the feeling is that reel-to-reel VTR will
eventually be confined largely to the broad-
cast field, and will be a highly specialized
format. The encased magnetic tape formats
will be bought by those wanting a choice of
record/playback or just playback facilities.
The disc formats will be for those wanting
only playback of pre-recorded program ma-

terials. .
According to Alvin Barshop, assistant

general manager of Panasonic VTR/CCTV

wWWWwW americanradiohistorv.com

AT TOP RIGHT ls RCA’s SelectaVision Mag-
Tape color fape player/recordier with XL-100
TV recelver as a monitor and signal source.

sales, “There are certain parallels to be
drawn berween the VIR and the film, an-
dio tape, and other industries. In VTR,
each cariridge/cassette video format is
unique and has its advantages and features,
and each serves a certain need in the mar-
ketplace. Each has its negatives. We at Pan-
asonic are not here to set standards, but to
serve the market what it needs.” The com-
pary produces both formats, plus reel
equipment. Barshcp went on to say that the
three-quarter-inch videocassette would serve
well where 60 minutes of playing time and
twe sourd tracks were essential, as in home
entertainment programming The half-inch
carrridge format with its half-hour plaving
time and single sound track, and impor-
RECORD AND PLAYBACK verslon of a three-

quarter imch viceo tape cassette. This Is the
modal 2120 from Panascnic.
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VIR's-
many different
systems

Home video recording is almost here. Compare the
different systems described and see if
you can pick the industry’s standard of tomorrow.

tantly, EIAJ standardization for broad use
on a variety of machines, would serve well
for the industrial market where 90% of all
programming is under 30 minutes.
Proponents of the disc system point
out that the playback equipment will be
cheaper than for tape playback equipment.
Discs will also be cheaper, because the ma-
terials will cost less, and because mass pro-
duction techniques can be used to make the
end product. The predictions are that video
disc costs will be in the same ballpark as
high-end stereo records, overall. Further,
the discs will be easier to mail. Mass distri-
bution of video discs is likened to selling a
newspaper. In fact, there is talk that some-
day a video disc will accompany the daily
newspaper for special purposes . .. like
capsule rundowns of key stories of the day,
in sound, plus motion, in full color.
Opponents of the video disc note that

while it may achieve a high level of popu-
larity, that popularity will be related to pro-
gram availability. To be a success, the for-
mat will require tremendous supplies of
program material—possibly beyond the ca-
pacity of the software industry. If con-
sumers sense the supply will be inadequate,
they may decline to invest in the equip-
ment.

Many crystal-ballers—taking a cue from
the current home elcctronic product scene
with its multiple-system ownership am-
bience—-see the same happening in the VTR

COLOR AND BLACK-AND-WHITE are re-
corded on Norelco video cassette machine at
lower left.

CARTRIDGE VIDEO RECORDER below is the
model NV-5120P from Panasonic.

HALF-INCH TAPE Is In the cartridge for the
compact color and black-and-white video
recorder at right. The model is Panasonic’'s
NV-5125,

www americanradiohistorv com

field. They envision homes with mo VTR
systems. one strictly for playhack, the other
for recording and playback. The first will
be the video disc. the latter magnetic tape
in some sort of magazine.

Other industry ohservers take the view
that each system has its merits. They sug-
gest that instcad of being concerned ahout
which system—or systems—will. or may,
predominate, the potential purchaser of a
VTR should stop waiting and direct his
concern to studying the individual ap-
proaches actually available now, and settle
on one that appears best for his particular
needs and desires. They add that the pur-
chaser should be aware of “future shock,”
and not necessarily consider his purchase to
be a life-time proposition. They equate a
VTR system to an automobile, asserting
that the average buyer of a car does not
buy it with finality in mind. Rather, the car
is thought of as “the latest” in an on-going
technology, and that it is but one of a se-
ries of purchases.

Recent happenings

A chart of VTR products was pub-
lished in the July, 1972 issue of Radio-Elec-
tronics. It was devoted to some 75 models
in the under-$4,000 price range, actually in
the marketplace. Absent were any EIAJ-
recommended-standard color versions of
the half-inch cartridge concept. That con-
cept hit the market late in 1972, and there
are now several models in retail stores, with
more on the way in the near future.
Among key companies with half-inch EIAJ-
recommended-standard  color cartridge
models are Panasonic (Matsushita), JVC,
Shibaden, and Sanyo.

Last year’s chart showed JVC, Sony
and Wollensak as having U-Matic type cas-
sette machines. That list has expanded to
include models from Panasonic and Con-
cord. Upcoming are U-Matic sets from the
MGA division of Mitsubishi International
Corp.

The roster of companies committed to
Cartrivision has decreased by two—Emerson
and DuMont. Both have left the home en-
tertainment product field. The concept is
actively being marketed by Admiral, Mont-
gomery Ward, Teledyne Packard Bell, and
Sears Roebuck.

North American Philips has started re-
tailing its “*VCR” (Video Cassette
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Recorder) system mentioned as “on the
way” in our previous wrapup. Ulilizing
half-inch magnetic tape in a twin-reel car-
tridge, the concept uses a rotary two-
headed helical-scan system and a tape
speed of 6.75 ips. Playing time is a top of
50 minutes per cassette using 17-micron
tape. A one-hour cassette using thinner tape
was said to be possible. A blank 50-minute
tape costs $32.50. The cassette measures 5%
x 5 x 1% inches.

The VCR record/playback deck sells
for $1,295. (A playback-only version may
be along later, at a lower price.) It offers
horizontal resolution of 240 lines, audio
bandwidth of 120 to 12,000 Hz within 6 dB,
and signal/noise ratios of 40 dB in video
and audio. The unit looks like, and oper-
ates much like an audio cassette deck. It
measures approximately 18% x 13% x 6%
inches.

N. V. Philips of the Netherlands has

PHILIPS VLP SYS-
TEM uses a vinyl-
coated metal disc
with microscopic
pits carrying the
necessary vldeo
g4 and audlo Informa-
tion. At left is sur-
tace of VLP as
seen through scan-
ning electron mi-
croscope.

10 licensees for VCR in Europe, onc in Ja-
pan (Shiba Electric) and is negotiating with
several potential licensees in the U.S.

Since our wrapup last July another
video cartridge tape format—totally un-
heralded—appeared. It's from International
Video Corp. (IVC), Sunnyvale, California.
Claiming to be “the most compact configu-
ration of any VCR on the market, while
providing the highest performance in the
VCR field,” the new VCR-100 series uses
self-threading one-inch video tape cartridges
that are rape interchangeable with over
10,000 other IVC open-reel videorecorders
now in use.

Tape in the cartridge is connected to a
leader and threads itself automatically onto
a permanent reel inside the recorder much
the same as film in an automatic-threading
film projector. The cartridge is designed for
the standard 8-inch, one-hour NAB reel.
Tapes made on IVC cartridge recorders can
be removed from the cartridge and played
on existing IVC one-inch open reel record-
ers. Tapes produced on master recorders

40 RADIO-ELECTRONICS ® JUNE 1973

can be casily placed in an IVC cartridge by
the user, for playback. Running speed of
the tapes is 6.91 ips. Playing time is a maxi-
mum of one hour. Standard or high-energy
tape is used. It is made for IVC by 3M Co.

Three models are available: a color
playback version at $1,900; a color
recorder/player priced at $2,700; and a
monochrome recorder/player for $2,300.
The portable-cased units measure 17% x
12'%4 x 7% inches and weigh 45 pounds.

For the moment, IVC is running alone
with its format. No software program per
se is under way, a company official told us.
He noted that software would be developed
by users of the VCR-100 series. and if du-
plication was required, it could be handled
by specialists such as Consolidated Video
Systems. He added that the format was en-
joying strong acceptibility in the cable TV
field, with Teleprompter, for one, standard-
izing on the IVC one-inch format for all its
program production. IVC also has a half
dozen VTR’s in one-inch reel form in pro-
duction in the $1,800 to $4,000 range.

Among other noteworthy recent addi-
tions to the VTR product scene is a versa-
tile new half-inch reel model (EIAJ Type
One standard) from JVC. model KV360,
priced at $1,060. It records and plays at 7%
ips, but can additionally play back at
slower speeds, for slow-motion studies of
sports activities, etc.

Another versatile newcomer is Sanyo
model VTR-1200, a half-inch reel model
(EIAJ Type One standard) with four fer-
rite-crystal video heads. The unit has five
operating modes: standard (7% ips) speed,
slow-motion, accelerated-motion. seven-
hour recording, and stop-motion/frame-by-
frame advance. It is priced at $2,395.

On the color camera front, Akai has
brought out a six-to-one zoom modcl with
300-line horizontal resolution. The 5%-
pound unit has a built-in microphone and
employs a %-inch separate-mesh vidicon for
its luminance channel. The tube is con-
tained in the camera'’s vertical hand grip.
The camera is compatible with any color
video tape system currerftly sold in the U.S.
industrial markef. The camera, model
CVC-150, comes as a system complete with
power supply and adaptor, at $3,495.

EVR—electronic video recording—is ap-
parently not near the demise predicted for
it on the heels of CBS’s abandonment of
production and marketing of the concept in
the U.S. EVR is actively being marketed in
Japan, Canada, Australia. and some Arab
countries by Mitsubishi Electric Corp. of
Tokyo. The firm is also test marketing EVR
in the U.S. through its MGA division in
Chicago, but plans for actual marketing
have not been concluded. Mitsubishi is part
of a partnership called Nippon EVR, Ltd.,
formed in Japan last fall, and includes Tei-
jin, Hitachi. and Mainichi Broadcasting “to
exploit the EVR system world-wide” ac-
cording to a brochure prepared by the orig-
inal EVR Partnership of Imperial Chemical
Industries, Ltd., of the United Kingdom,
and CIBA-Geigy Ltd. of Switzerland. Tosh-
iba is also reported to be marketing EVR
in Japan.

Our chart last year showed Motorola
to be marketing an EVR player in the U.S.
It is no longer doing so. However, the firm
is continuing to produce program materials
for EVR via its Teleprogram Center. The
same programming is also available in the
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Sony U-Matic. plus Super-8 and 16-mm
film formats.

Last year we talked about several
video film systems, some under devel-
opment, others at the talk stage. Little has
happened in this medium, judging by the
lack of publicity since last summer. How-
ever, vague rumors persist that a video-
player attachment using Super-8 movie film
will appear—when, no one seems to know.
It may be based on Kodak’s “feasibility”
model detailed in these columns earlier, or
based on a system developed by Polaroid.

As for the much-talked-about Holotape
laser beam, half-inch vinyl film, play-only
system announced by RCA a few years
ago, it is “pretty much on the shelf” for the
moment. according to an RCA spokesman.
But the company is still continuing rescarch
on the idea.

In the works

Last July we stated that RCA’s “Mag-
Tape” three-quarter-inch color video car-
tridge system was on the way, likely to see
the light of day this year. That’s still true.
RCA says MagTape will be in commercial
production by year's end. Pilot enginecring
runs of some key MagTape components are
under way. We saw prototype MagTape

MYLAR DISCS are the medlum used in
MCA’s Disco-Vision. Laser scanning cuts
record wear.

models and they were impressive. We saw
the system function in a variety of ways,
and operate through five different brands of
TV sets. The recorded picture quality of
MagTape was virtually indistinguishable
from original off-the-air broadcasts and air-
shot dubbings from two-inch broadcast
tapes, in terms of color quality, resoiution,
and brightness. There was no streaking,
thanks to a built-in drop-out compensation
circuit. The quality of sound was A-1, in
both mono and stereo—the latter via op-
tional stereo amp and speakers. As for on-
the-spot recordings, they came off beau-
tifully.

The target price for a recording deck is
$795. including a one-hour blank cartridge.
(A playback-only version will be available
at a lower price.) The 35-pound deck mea-
sures 24 x 16% x 5% inches. The cartridge
measures 9% x 6% x 12 inches. The unit
records and plays at 3 ips. It runs for one
hour on 918 feet of %-inch magnetic tape
one-mil thick. Longer lengths will be avail-
able. A one-hour cartridge is expected to
cost $29.95. The system uses in-cartridge
scanning, with four heads. Tape contacts
the headwheel in a 90° wrap (see illustra-
tion) as opposed to the 120° or 240° of the
omega technique. This approach eliminates
threading and reduces strain on the tape, it
is claimed. Thus, headlife is longer—about
2,000 hours.
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A special feature of MagTape is its
ability to record a program via built-in
tuner while the user is watching another
TV program.

RCA will offer a black-and-white cam-
era as optional equipment. at about $250.
The firm also has a color camera under de-
velopment, to be offered, hopefully. in
1974. The MagTape system will be mar-
keted by Bell & Howell, and may also ap-
pear under the Magnavox brand name. If
so, Magnavox will offer a “low-cost” color
camera with its version of the concept.
MagTape will appear north of the border,
bearing the Westinghouse of Canada and
Electrohome Limited brand names.

The Video disc

The Teldec Video Disc mentioned in
our last article is still on the way. It will ar-
rive in the U.S. early in 1974. The company
actually has production prototypes and has
assigned a model number—2001. Some ad-
vances have been achieved over the original
concept. Now the system offers 10 minutes
of playing time in color with stereo sound
on an eight-inch disc, versus five minutes
for the initial prototype disc. As a result of
the playing tume extension. the company
envisions a somewhat simpler and cheaper
automatic changer, at a vague price point
under $400. The greater playing time per
disc obviates the need for a very high speed
change cycle, a spokesman explained. A
single-play deck is expected to sell for
around $220.

The Teldec system uses plastic discs
that play at 1,500 rpm (1,800 in the U.S)
Video/sound information is contained in
“hill-and-dale” modulations of the disc
grooves, rather than the side-to-side, lateral
modulation of audio records. A pressure
pickup is used. The discs are reproduced
through a color or monochrome TV set to
which the Video Disc player is attached
(via the set's antenna terminals).

With litile preliminary fanfare, N.V
Philips of the Netherlands last September
debuted its prototype “VLP” (Video Long
Play) television disc technique, which will
be marketed in the U.S. by North Ameri-
can Philips Co. (Norelco). To be available
“in a few years”” the concept employs
metal vinyl-coated discs and a playback
unit using a low-powered (one-milliwatt)
helium-neon laser light source instead of a
stylus. and an electro-optical pickup which
plays the record without direct contact—
completely eliminating disc wear. Recording
information is in the form of microscopic
“pits” rather than grooves as in an audio
disc.

Disco-Vision

A new video disc system from MCA,
Inc., Universal City. California, was shown
in prototype to a select audience last De-
cember. The approach—called “Disco-Vi-
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>