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“intermittent analyzer” and “electronic. memory”

That elusive intermittent . . . how many
hours have you spent trying to locate the
source of the problem —how much time
was wasted testing each circuit when you
could have been doing more productive
work? Now, B&K know-how and engineer-
ing genius have come through for you.
Result. . . the intermittent analyzer in
the Model 1450 Diagnostic Oscilloscope.
It will tell you if and where an intermittent
occurs—even without your being there!
The electronic memory will keep the inter-
mittent indicator “on” until you return.
Think of the time and money it saves.

The easiest to use 'sccpe ever built, its
unigue screen gives error-free direct read-
ings of peak-to-peak voltages — it syncs
automatically at any signal level — easily
displays color reference signal. Con-
venient for use as a vectorscope too, all
inputs and centrols are on the front panel.

Deluxe in every respect, the 1450 is
another B&K innovation that will make
your time more profitable in solid state
and color TV service. Years-ahead
planning for present and future use . . .
the best-value all-around ’scope you can
buy. With probe. Net, $279.95

B&K Division of Dynascan Corporation B“K
1801 W. Belle Plaine Avenue « Chicago, lllinois 60613 <

Where Electronic innovation Is A Way Of Life

INTERMITTENT MONITOR. Designed to
supplement the indicators on the 1450,
this plug-in monitor can be placed any-
where in your shop. It flashes and buzzes
when an intermittent occurs . . . and
projects a professional image to your
customer. Net, $24.95

DIAGNOSTIC
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Nine-seventy-five buys you a complete tuner overhaul—in-
cluding parts {(except tubes or transistors)—and absolutely
no hidden charges. All makes, color or black and white,
UV combos only $15.

Guaranteed means a full 72-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That's 9 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised by the world’s largest tuner manufacturer—
Sarkes Tarzian, Inc.

Four conveniently located service centers assure speedy
in-and-out service. All tuners thoroughly cleaned, inside
and out. .. needed repairs made ... all channels aligned to
factory specs, then rushed back to you. They look—and
perform—Ilike new.

“Prefer a replacement? Sarkes Tarzian universal re-
placements are only $10.45, customized replacements
$18.25.  Universal replacements shipped same day
order received. On customized, we must have original
tuners for comparison purposes, also TV make, chas-
sis, and model number. Send orders for universal
and customized replacements to Indianapolis.”

Intermediate AF Amp Osc. Mixer

Part #  Frequency Tube Tube Heater

41.25 mc Sound
MFT-1 45.75 me Video 6GKS 6LJ8

41.25 mc Sound
45.75 mc Video

41.25 me Sound
45.75 mc Video

Parallel 6.3V

MFT-2 3GK5 5LJ8  Series 450 MA

MFT-3 2GKS  5CG8 Series 600 MA

Genuine Sarkes Tarzian universal replacement tuners with
Memory Fine Tuning—UHF Plug in for 82-channel sets—
Pre-set fine tuning—13-position detent—H| gain—Lo noise
—~Universal mounting

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS,
AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU

JUNE 1968

TUNER SERVICE CORPORATION

10654 MAGNOLIA BLVD., North Hollywood, California ..

FACTORY-SUPERVISED TUNER SERVICE

HOME OFFICE, MIDWEST .. ... 817 N. PENNSYLVANIA ST., Indianapolis, Indiana .. .... TEL: 317-632-3493
UNDER NEW MANAGEMENT, EAST 547-49 TONNELE AVE., Jersey City, New Jersey .. ... . .TEL: 201-792-3730
SOUTH-EAST ... ... ......... 938 GORDON ST., S. W. Atlanta, Georgia . ..... ... .. TEL: 404-758-2232
WEST 2. ... 9. % 4. .0, 0.0 SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

CTEL: 213-769-2720
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T Tins for Technicians /||, -

Tips on selling batteries

Just about every customer who walks into your shop,
or whom you see on a service call, is a prospect for
batteries. You can get yourself more sales and profits
from battery business, by recommending Mercury
Duracell® and Alkaline Duracell batteries — the
different high energy batteries made by Mallory.

Here are some facts about batteries that can help
you trade customers up to today’s best values in
portable power.

rremy

Which batteries are best for transistor radios? At the
relatively low drain service in most radios, Mercury
Duracell batteries are generally the best buy. They
actually cost about 159, less per hour of service than
ordinary zine-carbon types. And they give you better
listening; their output voltage stays constant through-
out life, so you don’t drop into the high distortion
part of the transistor characteristic. Next best are
Alkaline Duracell batteries. Both Duracell types
have the {urther advantage of extremely long shelf
life—no appreciable drop in power even after two
years. So they can sit idle in 4 radio instead of dying
even when not used, like ordinary batteries.
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How about cameras? For the electric eye devices which
e automatically adjust exposure, there’s nothing like
Mercury Duracell batteries. They last over a year,
and produce highly accurate voltage required for this
job. For built-in flash and for electric drive of movie
cameras, Alkaline Duracell batteries are far superior
to ordinary types. They drive 4 to 5 times more movie
g TR e e e S e e e footage, and fire about three times more flashes.
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What's good for tape recorders? Motor drive is a fairly
heavy drain job ... ideal for Alkaline Duracell bat-
teries. These outlast zinc-carbon by 2 to 5 times in
portable recorders.

10 ‘ l | l Flashlights? Toys? For ordinary flashlight duty, the
old zinc-carbon is hard to beat. But if you're apt to

- COMPARATIVE CHART | use a light continuously for long periods, Alkaline
MERCURT Ve ZIAC GRS Duracell batteries can give steady lighting for up to

Continuous discharge 10ftirr%es longer than zinc—(};arbon. %Ed tléey’,rte ér_lu(_:h

g L safer for emergency use, because they don’t die in

e a few months on the shelf. Toys are real high drain
duty; here Alkaline Duracell batteries are a real bar-
7% — gain, for they outlast zinc-carbon types by 5 to 8 times.

7

DURACELL batteries, and you’ll make twice as much profit per
I D sale. Get the story on the new Mallory battery

_ Minimum Operating

\ Voltage Level-5.4V

0 4 8 12 16 20 24 28 32 36
Continuous Hours Usage ;

C”
1
()
C%,, MERCURY Sell your customer on the greater value of Duracell
2) N\

v,

merchandise displays from your nearby Mallory dis-
tributor. Or write Mallory Distributor Produects
Company, a division of P. R. Mallory & Co. Inc.,
Indianapolis, Indiana 46206.

®DURACELL is a registered trademark of P. R. Mallory & Co. Ine.

DON’'T FORGET TO ASK 'EM ~PWfat else neceds fexing 7~

.. . for more details circle 121 on postcard
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THE GROWING HOME ENTERTAINMENT MARKET
A lock at the latest in stereo, AM/FM and tape recorders shows con-
sumer trend for a higher order of listening pleasure

EXPLORING ZENITH’S SMALL SCREEN COLOR PORTABLE
A Teklab report on Zenith's first hybrid portable color TV includes
chassis layout and circuit description

SELLING AND INSTALLING MATV SYSTEMS _ _
Part three of this series discusses amplifiers, preamps, mMixers, split-
ters and traps and their use in the system

SEMICONDUCTORS FROM A TO Z
The twenty-second article in this series describes the new breed of
power supply and regulation devices

HOW TO MAKE MORE MONEY AND LIVE BETTER .
This is part one of a two part series defining marketing programs di-
rected at increased profit for you as a TV-radio service-dealer

THIRTY-EIGHT YEARS OF TWO-WAY RADIO
An Oklahoman tells us what the two-way business was in the 1930s
and what it is today

22 LETTERS TO THE EDITOR 66 NEW PRODUCTS

26 EDITOR’'S MEMO 70 ET/D 1968 DIRECTORY
28 TECHNICAL DIGEST 77 NEWS OF THE INDUSTRY
51 DEALERFAX 82 ADVERTISERS' INDEX
58 DEALER SHOWCASE 83 READER SERVICE CARD

62 COLORFAX

COVER

Electronic components and test instruments play a vital role in the eco-
nomic lives of our nation’s service-dealers. These and other items of in-
terest to the service-dealer are on display at the National Electronics Week
(NEW) Show in New York this month.

TEKFAX ¢ 16 PAGES OF THE LATEST SCHEMATICS o Group 190

GENERAL ELECTRIC: Color TV Chassis G-1
MAGNAVOX: TV Chassis T927 Series

RCA VICTOR: TV Chassis KCS136ML Series
SILVERTONE: Color TV Chassis 528.72500
WESTINGHOUSE: TV Chassis V-2660
ZENITH: TV Chassis 14Y33

OJIBWAY PRESS, INC. o e
A Subsidiary of Harcourt, Brace & World, Inc. e

ELECTRONIC TECHNICIAN/DEALER is published monthly by Ojibway Press, inc. Subscription
Rates: One year $5.00, two years $8.00, three years $10.00 in United States and Canada
Other Countries: One Year $9.00, two years $14.00, three years $18.00. Singie Copies, 60
cents. Copyright 1968 by Ojibway Press, Inc

“SECOND CLASS POSTAGE PAID AT WASECA, MINN. AND AT ADDITIONAL MAILING OF-
FICES." Postmaster: Send form 3573 to ELECTRONIC TECHNICIAN/DEALER, Ojibway
Building, Duluth, Minnesota 55802.
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CLAROSTAT REPLACEMENT
POTENTIOMETERS, RESISTORS & SWITCHES
... GUARANTEED TOPS IN PERFORMANCE

. A complete line, immediately available from your local
distributor. Whatever your replacement needs — radio and television — sound
systems — industrial — hi-fi — all the top performers are on tap at your local
Clarostat distributor. Every Clarostat component including composition element,
wire wound and trimming potentiometers, sourid system controls, field assembled
uni-tite controls, power rheostats, adjustable power and wire-wound resistors,
switches, decade boxes — all manufactured to maintain a reputation for engineer-
ing accuracy. If the job calls for a pot, resistor or switch, call your Clarostat dis-
tributor. You'll get components built to maintain your reputation as well as ours.

CLAROSTAT

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 03820
.. for more details circle 111 on postcard
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LETTERS

TO THE EDITOR

ILL — Will Sell

After 20 years of TV servicing |
was unexpectedly laid low by a heart
attack. I am forced to retire and would
like to hear from a good technician
interested in obtaining a reputable
name. [ have a new color bar genera-
tor and other test instruments. plus
a complete stock of tubes which |
will sell very reasonably.

PriLLir CHEUSE

Perth Amboy, N. J.

Needs Back Issue of ET/D

I would like to obtain a copy of
Bob Middleton’s article which appear-
ed in the August 1957 issue of ET/D.
I enjoyed the article “Unique Test
Instruments for Color TV Servicing”
in the October 1967 issue. Our shop
has been using the B&K analyst for
several years.

T. M. KIMBALL

Savannah, Ga.
e The article Mr. Kimball refers io
is “Vectorscope Technique To Service
Color TV™ on page 34 of the August
1957 issue.—KEd.

Help for Old Scott
I have a 1934 Scott receiver and 1
need a schematic and tuning instruc-
tions. Can anyone help me? The only
information 1 have on it is that it is
serial number P-392, according to the
chassis layout. | have no model or
chassis numbers.
J. DOMBKOWSKI
Floral Park, N.J.

Whoops

I have written and asked you for
the address of the company that makes
the Tonfunk WI99K. I need a sche-
matic for this unit and I received no
answer from you. I also need a num-
ber 92 tube for a German WW2 short
wave receiver. Possibly an ET/D
reader can help me.

FRrANCIS J. REES

2 Greebrook Dr.
Levittown, Pa.
19055
e Sorry we goofed on notr answering
your letter, Frank, but we bat very
close to 1000 around here when it
coinies to answering letters and re-
quests from our readers. In fact, we
spend a great deal of i1ime looking
up old schemutics on everything from
TVs to tube testers. If we can’t find an
item we generally let the reader know

ELECTRONIC TECHNICIAN/DEALER
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JUST ASK, ‘““WHAT ELSE NEEDS FIXING ?”’
ON EVERY SERVICE CALL YOU MAKE

A test program initiated by the Electronic Industries Association in a large mid-west
area proved the point. Participating service dealers enjoyed a 7%2% bounce in business.
There's magic in asking!

Put the question to your customers visually as well as verbally.
Apply “What else needs fixing?2" stickers on your caddy and in your store. Request sticker
D-200 from your Sprague distributor, or write: Sprague
Products Co., 65 Marshall St., North Adams, Mass. 01247,

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

sssssss ... for more details circle 134 on postcard
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LETTERS -

TO THE EDITOR

illegible that it is hard 1o even reud
the name or address. For that reason
we strongly wurge that any reader
sending letters 10 us include the ad-

dress label from their copy of ETID

] . ) . —FEd.
it. However, once in a while we slip

and miss one. It helps us a grear deal
if the reader requesting assistance,
types or prinis the material on letier-
size paper rather than hand written
copy on a postcard. Some of the re-

Female Technician Speaks

This is my first year as a subscriber
to ET/D — I want to tell you that it
has been more help to me than all my
quests we receive are very difficult 1o other technical magazines put togeth-
decipher and lack sufficient informa- er. It's what the doctor ordered for
tion 10 enable us to locate the request- technicians who want to keep up with
ed schematic or part. Many times the new improvements and improve
hand written letiers we receive are so him — or herself. I never see letters

Now— Compare CRT Color Guns
AUTOMATICALLY!

G2 SCREEN VOLTAGE
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o Simplifies Color CRT Tracking Test
o Tests Each Gun in Color or B&W CRT’s Completely

Now, for the first time, you can test CRT color guns for color tracking
automatically; and exactly according to industry standards. No more
time-consuming logging of each color gun reading at every setting
of the G2 control like other testers.

Only the Sencore CRT CHAMPION has three separate G2 screen
grid controls just like the color TV itself. A color tracking scale right
on the meter makes the all-important tracking test easy, fast, and
accurate. This is most important when claiming credit for a defective
color CRT.

The CHAMPION also makes all the standard color and black and white CRT
tests — short, emission, and life tests. Line Adjust control assures exceptional
accuracy. An exclusive three step Automatic Rejuvenation Circuit lets you save
many a faulty black and white tube or

equalize gun currents in color tubes. Plug-in r
sockets are provided for fast testing and

easy updating. Rugged vinyl-clad steel case
has spacious lead compartment.

CRT manufacturers, set manufacturers,
distributors, technicians all recommend the
CR143 CRT tester as the only tester that
does a complete job. Why not check with
them before you buy.

Sencore CR143 — CRT CHAMPION ...$99.50
L S ENCOR E
"> NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

(o J\ D 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

. for more details circle 128 on postcard
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or articles by female technicians. Are
you prejudiced or is it a lack of such
contributors? I can’t believe I am the
only woman who chose electronics
as a career. | have a TV-radio service
business which I operate part time be-
cause | have a husband and three
children to look after. I don’t do any
advertising, but I have more service
business than I can handle. I find cus-
tomers are considerably more interest-
ed in good service than in the “sex”
of the service technician. However
I'll bet we have problems you men
never thought of! P'd sure like to see
letters from other service gals. You
might get a few chuckles if we service
gals started airing our gripes!

Seriously, I am treated with cour-
tesy by the men in this business. But
it does take a while for people to get
used to a woman appearing on the
doorstep, tube caddy in hand. Accept-
ance comes fast, however, if the ser-
viCe is good.

LAURA LASSITER

Evanston, Wyo.

We enjoy receiving letiers from
rechnicians in the field — especiully
ones with different views of the busi-
ness as Mrs. Lassiter’'s must surely be.
Sorry to say, we do not often hear
from technicians of the opposite sex,
although we know there are a few
around. Come 10 think of i1, it would
he rather different 1o find a woman
standing at your door with a tube cad-
dy in hand — Ed.

Manual for Visual Generator

ET/D has been very helpful to me
for a number of years and possibly
one of your readers can help me with
a problem.

I have a Precision Visual alignment
generator for TV and FM, Model
7008 made by Philco. The instrument
works fine as far as I can tell. But it is
an early unit, possibly WWII, and I
need an instruction manual for it. |
would appreciate a letter from an
ET/D reader who might have one |
could borrow or buy. As it is, the gen-
erator is useless to me without the
manual. Keep up the excellent work
in your fine publication.

HowarD W. JENKINS
536 Lyding Lane
Sebastopol, Calif. 95472

Life-Long Friend

I was surprised and relieved to find
a business company that was fulfilling
its prime responsibility of “service to
its patrons.” You are in a minority
group I'm sorry to say. Your policies
have made me a life-long friend of
ET/D.

SSGT1. DougLAaSs G. CORBETT

Glasgow AFB, Mont.

ELECTRONIC TECHNICIAN/DEALER



How to get into

One of today’s hottest money-making fields
—servicing 2-way radios!

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

OW WOULD YOU LIKE to start collecting

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

Your best bet today, especially if you don't
have a college education, is probably in the
field of two-way radio.

Two-way radio is booming. Today there are
more than five million two-way transmitters
for police cars, fire trucks, taxis, planes, etc.
and Citizen's Band uses—and the number is
growing at the rate of 80,000 new transmitters
per month.

This wildfire boom presents a solid gold
opportunity for trained two-way radio service
experts. Many of them are earning $3,000 to
$10,000 a year more than the average radio-
TV repair man.

Why You’ll Earn Top Pay

One reason is that the U.S. Government doesn’t
permit anyone to service two-way radio sys-
tems unless he is licensed by the FCC (Fed-
eral Communications Commission). And there
simply aren’t enough licensed electronics ex-
perts to go around.

Another reason two-way radio men earn
so much more than radio-TV service men is
that they are needed more often and more
desperately. A two-way radio user must keep
those transmitters operating at all times, and
nust have them checked at regular intervals by
licensed personnel to meet FCC requirements.

This means that the licensed experts can
“write their own ticket” when it comes to
earnings. Some work by the hour and usually
charge at least $5.00 per hour, $7.50 on eve-
nings and Sundays, plus travel expenses. Others
charge each customer a monthly retainer fee,
such as $20 a month for a base station and
$7.50 for each mobile station. A survey showed
that one man can easily maintain at least 15
base stations and 85 mobiles. This would add
up to at least $12,000 a year.

Be Your Own Boss

There are other advantages too. You can be-
come your own boss—work by yourself or
gradually build your own fully staffed service
company. Instead of being chained to a work-
bench, machine or desk, you'll move around,
see lots of action, rub shoulders with important
police and fire officials and business executives
who depend on two-way radio for their daily
operations.

How to Get Started

How .do you break into the ranks of the big-
money earners in two-way radio? This is prob-
ably the best way:

DULANEY COMMUNIATIONS SERVICE

§3 CAST 15° ST,

He’s Aying high. Before he got his CIE training and FCC License, Ed Dulaney’s only professional skill
was as a commercial pilot engaged in crop dusting. Today he has his own two-way radio company, with
seven full-time employees. “lI am much better off financially, and really enjoy my work,’ he says. “I
found my electronics lessons thorough and easy to understand. The CIE course was the best investment

1 ever made.”

1. Without quitting your present job, learn
enough about electronics fundamentals to
pass the Government FCC Exam and get
your FCC License.

2. Then get a job in a two-way radio service
shop and “learn the ropes™ of the business.
All CIE students can use our free employ-
ment service.

3. As soon as you've earned a reputation as an
expert, there are several ways you can go.
You can move out and start signing up and
servicing your own customers. You might
become a franchised service representative
of a big manufacturer and then start getting
into two-way radio sales, where one sales
contract might net you $5,000. Or you may
be invited to move up into a high-prestige
salaried job with one of the major manu-
facturers.

The first step—mastering the fundamentals

of electronics in your spare time and getting

an FCC License—can be easier than you think.

Cleveland Institute of Electronics has been
successfully teaching electronics by mail for
over thirty years. Right at home, in your spare
time, you learn electronics step by step. Our

AUTO-PROGRAMMEDTM Jessons and coaching by

expert instructors make everything clear and

easy, even for men who thought they were

“poor learners.” You'll learn not only the fun-

damentals that apply to all electronics design

and servicing, but also the specific procedures
for installing, troubleshooting, and maintain-
ing two-way mobile equipment.

Get Your FCC License...
or Your Money Back!
By the time you've finished your CIE course,
you'll be able to pass the FCC License Exam
with ease. Better than nine out of ten CIE-

Cleveland Institute of Electronics

cCi
JUNE 1968

1776 E.17th St., Dept.ET-41,

Cleveland, Ohic 44114

trained men pass the FCC Exam, even though
two out of three non-CIE men fail. This star-
tling record of achievement makes possible
our famous FCC Warranty: you'll be able to
pass the FCC Exam upon completion of your
course or your tuition will be refunded in full.

Find out more about how to get ahead in all
fields of electronics, including two-way radio.
Mail coupon below for two FREE books,
“How To Succeed In Electronics” and “How
To Get A Commercial FCC License.”

ENROLL UNDER NEW G.I. BILL
All CIE courses are available under the
new G.I. Bill. If you served on active duty
since January 31, 1955, or are in service
now, check box in coupon for G.I. Bill
information.

Cleveland Institute ot Electronics
1776 E. 17th St., Cleveland, Ohio 44114

Please send me without cost or obligation:

1. Your 40-page book ‘“How To Succeed
In Electronics” describing the job oppor-
tunities in Electronics today, and how
your courses can prepare me for them.

2. Your book on “How To Get A Commer-
cial FCC License.”

(Please Print)

Address_ 00000
City._ R —
State___ Zip

Occupation. — Age
{1 Check here for G.I. Bill information

@ Accredited Member National Home Study Council
k ET-41,

r
|
i
|
|
|
i
|
|
I Name___
|
|
|
|
|
i
|
|
I
i
L

e e e e e e ——— —— ———
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ALIGNMENT OSCILLATORS

DESIGNED TO MAKE SERVICING EASIER
BOTH NEW FROM INTERNATIONAL

MODEL 812
(70 KHz — 20 MHz)

The Model 812 is a crystal controlled MODEL 814
oscillator for generating standard (70 KHz — 20 MHz)
signals in the alignment of IF and
RF circuits. The portable design is
ideal for servicing two-way radios, TV
color sets, etc. This model can be
zeroed and certified for frequency
comparison on special order. Individ-
ual trimmers are provided for each

The Model 814 is identical in size to
the 812. It does not have individual
trimmers for crystals. Tolerance is
.01% . Battery operated. Bench mount
available.

Complete (less crystals) $95.00

crystal. Tolerance .001%. Output Both the Mode! 812 and Model
attenuators provided. Battery oper- 814 have positions for 12 crys-
ated. Bench mount available. tals and the entire frequency

Complete (less crystals) $125.00 range is covered in four steps.

Write for catalog :
INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY. OKLA, 73102

. . . for more details circle 115 on postcard
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Deadly Eliminator

I’s a comfort to know we have
some alert electrical inspectors in our
country. Especially when they discov-
er that a harmless-looking device used
as a battery eliminator in transistor
radios is actually a potentially lethal
killer.

The device was recently discover-
ed by an inspector in Ohio, and the re-
sults published by the International
Ass’n.  of  Electrical  Inspectors
(IAEI).

The unit is manufactured and pat-
ented in Japan and sold all over the
United States. It can be purchased by
any unsuspecting customer to replace
the 9v battery in his transistor radio.
It looks like an ordinary 9v battery
with an ac line cord attached, but the
instruction sheet packed with the unit
indicates its “special features.” We
quote: “This eliminator can be used as
a substitute for 9v batteries, model
006P, Eveready 216, RCA VS3I12
or any other equivalent. It is identi-
cal in size with 006P battery and can
be set in any transistor radio operat-
ed with 9v battery, 006P, or the
equivalent. It operates far better than
a 9v battery and always retains its
good condition as to sensitivity, tonal
volume, etc.

Used as a battery charger, the elim-
inator prolongs the life of the battery
five times as much. The eliminator is
made by a complete shuttered system
and remains in good condition at all
times.”

What the manufacturer fails to men-
tion is that the product can cause a
radio to explode when and if — it
comes in contact with any grounded
object. And worse — any person us-
ing the eliminator while coming in
contact with a grounded object can be
electrocured.

A product of this type available to
millions of transistor radio owners is
a grave threat, as 1AEI points out. It
indicates a lack of proper testing on
the manutacturer’s part. One ponders
how it could ever have been accepted
into this country.

We should have, and neced, more
stringent control regulations on im-
ported consumer goods.

This particular device was not ap-
proved by the Underwriters Labora-
tories, Inc. If electrical equipment
manufactured in our own country
must undergo exacting safety require-
ments — why not that of foreign
manufacturers?
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“Good bandwidth... good gain...
good directivity:... on VHF, UHF and FM.

—with a single lead-in, are the
reasons why we buy JFD Color
Lasers,” says Phillip Van Winkle of
Van Winkle TV Service, Joplin, Mis-
souri.

“We install Color Lasers in all kinds
of locations: fringe, suburban, and
local — and use JFD Color Shield 82
Coaxial Cable on about 95 per cent
of them. That’s why we can guaran-
tee our customers top-notch color
performance.”

“We also like the way the Color
Laser construction stands up against
the high winds, ice and snow we've
got to cope with.”

Installing antennas? Take the advice
of professional installers such as
Phillip Van Winkle. If you're selling
TV — there isn’t a better way to make
hay during (or between) set sales,
than with JFD Color Lasers.

Interested? See your JFD distributor,
or write direct to JFD for form 6828.

Remember . . .

PROFESSIONAL ANTENNA [N-

STALLERS KNOW —the Best An-

tenna for Color TV is The Color
Laser by

®

lICENSED UNDER ONE DR MORE OF U.S. PATENTS 2,958,081, 2.985,879:

11,168: 3,108.280, 3,150,376, 3,210,767, RE. 25,740 AND ADDITIONAL
PAI[NTS PENDING IN USA AND CANADA, PRODUCED BY JFD ELEC.
TRONICS CO UNDER EXCLUSIVE LICENSE FROM THE UNIVERSITY OF
ILLINOIS FOUNDATION

LICENSED UNDER GNE OR MORE OF U.S PATENTS 2,955,287 AND 3,015,821
AND ADDITIONAL PATENTS PENDING,

JFD ELECTRONICS CO. 15 Avenue at 62 Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S A, Avenida Los Haticos 125-97, Maracaibo, Venezuela
.. for more details circle 117 on postcard
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PEARCE-SIMPSON

Citizens Band Radio Companion IV — Circuit Descriptions

This two-way radio is a fully transistorized, 10 channel
Sw transmitter/receiver for mobile use and operates in
the 26.965 to 27.255MHz citizens band.

Of interest is the rocker type channel switch which al-
lows “touch-tap tuning.” Slight pressure on the right hand
button advances the switch to the next channel with each
“tap” while pressure on the left hand button moves the
switch in the opposite direction one channel for each tap.

Other features include: Push-pull Class B audio output
stage; electronic transmit-receive switching; two RF stages
in the receiver; a filter type IF amplifier mounted on a
printed circuit board; the inclusion of a public address fea-
ture and using a highly reliable transmitter circuit with a
TL filter output circuit.

Of the 13 transitors used, 7 are in the receiver circuit,
3 in the transmitter circuit and 3 used in the common audio
circuit.
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A type 2N2672 germanium transistor connected in a
common basc configuration is used as both the Ist RF
amplifier and AGC amplifier. The high gain and low noisc
characteristic of this transistor makes it ideally suited for
this stage. In addition, its AGC characteristic is excellent,
providing good RF AGC gain control in this stage and at
the same time delivers AGC for the other stages. The in-
coming signal is applied to the emitter and AGC voltage is
applied to the base. The amplified signal appears at the
collector and AGC voltage for other controlled stages re-
sults from the drop across R1 in the emitter circuit. This
voltage drop will vary with change in base bias resulting
from variations in the RF AGC voltage applied at the
base.

A 2nd 2N2672 transistor is used in the conventional
manner as the 2nd RF amplifier stage. AGC voltage is ap-
plied to the base of this transistor and its AGC character-
istic is again used in this stage.

The 2N2672 transistor mixer has both the 27MHz in-
coming signal and the signal from the local oscillator ap-
plied to its base while the collector feeds directly into the
455kHz LC IF filter circuit. AGC voltage provides base
bias.

A 2N3565 silicon transistor is used as the receiver local
oscillator. The circuit is tuned to the crystal frequency by
choice components and requires no service adjustments.

28

Two MPS6517 silicon transistors are employed as con-
ventional IF amplifier stages. No AGC is needed in these
stages as a result of effective cbntrol obtained in earlier
stages.

Since the detector, noise limiter and AGC detector cir-
cuits are conventional in every respect, a description of
these circuits will not be required.

TFP

Squelch action is obtained in Q7, an MPS2716 silicon
transistor in the following manner: The squelch control
(R36) adjusts the emitter bias of the transistor and the
squelch threshold. When a signal is received, dc voltage
is developed across R31, biasing the transistor into conduc-
tion. During no signal periods, R32 provides a slight
amount of bias making it possible to completely unsquelch
the radio. To provide better squelch control, the gain of
AGC controlled stages is adjusted slightly (by the squelch
control) by B+ voltage passing through squelch gate CR6
and into the AGC line. When a signal is received and AGC
voltage builds up above the level of this voltage, the
squelch gate closes and AGC takes control.

A second MPS2716 silicon transistor functions as the
audio frequency driver. Audio from the receiver is coupled
to the base of this transistor through C33 while the micro-
phone output is coupled through C36. During transmit
periods, the receiver is switched off and only audio from
the microphone will reach this stage. Conversely, during
receive periods, a microphone switch opens the micro-
phone circuit and only receive audio will be present.
Output from Q8 is transformer coupled to the audio out-
put stage.

ELECTRONIC TECHNICIAN/DEALER



Zenith Tubes...

life-tested for greater dependability!

e

o

e

ZENITH TV PICTURE TUBES are rigor-
ously tested at elevated line voltages for
\ AR lengthy periods. Just one reason you canbe
§ ' sure of Zenith’s great reliability and long
life that better satisfies your customers.
More than 200 Zenith quality tubes—for
color TV, black-and-white TV, or special
purposes—are in the complete line.

& i ZENITH“ROYAL CREST” CIRCUIT TUBES

. undergo over 1% million hours of life-
. testing every month, Under actual operat-
ing conditions, they must meet the same

quality standards as Zenith original parts—

to perform with unrivaled dependability.

’ Choose from a full line of more than 900
x;“‘ top-quality Zenith tubes.

. b ol . .
Exciting Surprises Order all genuine Zenith replacement parts
for You— £ ‘!? and accessories from your Zenith distributor
and Your Family!
Fun for all! Zenith B&W replacement picture tubes are

made only from new parts and materials ex-
cept for the glass envelope in some tubes

Get the details

H @ which, prior to reuse, is inspected and tested

at your Zenlth i to the same high standard as a new envelope.

Distributor’s 7~ Some color picture tubes contain used ma-

—_— = ; terial which, prior to reuse, is carefully in-

Parts Department. 2] spected to meet Zenilh's high quality stand-
ards.

BEST YEAR YET TO SELL THE BEST

A AR
/R\‘\\ R ’&4";- \
\

(A L —
| 1918 57z 1968 |

3 g ® . .

% | | R The quality goes in

%, ) &

t"’”;sn;f“fi“ before the name goes on

. !or more details cnrc!e !!8 on postcard
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New Dual Purpose
0SCILLOSCOPE / VECTORSCOPE

ITERYITY

T A
VECTORSCOPE CONNECTIONS 0N REAR

R GAIN

vln||;.| ,N,u'

L X ]

e B
ENCoR < fF
=
o —fsleee v PROFESSIONAL wipg 5,
. - OSCIL\OScop‘,VEc, g
ey w
) ¢ (a o Tl M oWy gy
) T :
: ~ (P

s
it 5

. HOREZONTAL FREDUENCY o

= P VETORS(OPE g
G O B B CONNECTIONS RY

A

PS148

L

NOW — YOU CAN HAVE BOTH IN ONE INSTRUMENT:
o A CONVENTIONAL WIDE BAND OSCILLOSCOPE
e J PROFESSIONAL 5INCH VECTORSCOPE

The PS148 wide band scope is identical in features
and specifications to the popular Sencore PS127.
In addition, it provides a vectorscope for complete
simplified trouble-shooting and alignment of color
TV chroma circuits. Now, you can view the vector
patterns as recommended by Zenith or display the
standard “S” pattern as recommended by RCA.
Both methods are at your fingertips with the PS148.
Now, for only $20.00 more than the Sencore PS127,
and even less than other wide band scopes, you
can view vectors and still own a deluxe wide band
scope7 for all other work. Why pay many times
more?

e Converts at the flick of a switch on rear panel
from a professional wide band scope to a large
5-inch vectorscope. All vectorscope connections
and controls are located on rear for ease of oper-
ation and to prevent color demodulator circui
loading.

eSimplified instructions for using the vectorscope
in color TV chroma circuits and for troubleshoot-
ing and alignment are packed with each instru- S
ment. ) Typical Vector
«Comes with special vectorgraph screen which pattern
shows exact degree of chroma demodulation; also
includes viewing hood.

e Use with any standard 10 bar color generator,
such as all Sencore, RCA, etc. Use your present
color generator and save money.

e Vectorscope connections on PS148 rear also 0”‘y

speeds up other work where direct connections to $ 50
the CRT deftection plates are required; such as, 2]9
modulation checks and lissajous patterns for com-

munications or lab work.

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

B SENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

. for more details circle 129 on postcard
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TECHNICAL DIGEST

Two 2N1540 germanium power transistors are used in
the audio output circuit in a class B configuration to pro-
vide audio output signal. Using class B in this stage allows
the no signal resting current to be quite low, while in the
presence of signal, the current required will increase with
demand.

Choice of impedances involved in the output transform-
er makes it possible to have the full 3w power capability
available for modulation and public address operation.
For receive operation, this capability is reduced to lw,
preventing damage to the smaller receive speaker. Modu-
lator gate diode CR7 and diode action of the transmitter
output transistor Q13 open the modulation winding of the
transformer during receive operation. During transmit
operation, a microphone contact opens, thus opening the
speaker winding.

Lh

) =TT
= | |

The crystal controlled transmitter oscillator circuit uses
a MPS706 silicon transistor coupled to the driver stage
through transformer T5. A microphone contact applies
B+ voltage to this stage during transmit periods.

Another silicon transistor, a type S19386, operating in
class C, functions as the transmit driver stage, delivering
a signal to the power amplifier base, through transformer
Tée.

The type PT2677C silicon power transistor, also operat-
ed in class C, builds this signal up to provide a substantial
output signal, which is coupled to the antenna through a
TL network output filter.

Class C operation of the driver and output stages al-
lows the transmitter to be cut off by switching off the os-
cillator. These stages do not function unless driven.

Antenna switching between transmitter and receiver is
accomplished by two back-to-back type IN270 diodes in
series with the signal path from antenna to receiver. Dur-
ing receive operation, these diodes are biased in conduc-
tion by plus voltage through R2.

This allows the signal to pass through these diode
switches. When the microphone button is pressed to trans-
mit, this voltage is removed along with the receiver B+
voltage and these diode switches open, preventing the
transmitted signal from reaching the receiver.

Switching between transmit operation and public ad-
dress function employs a single pole, double throw switch
ganged to the squelch control. In the CB position, one
pole opens the PA speaker circuit while the other pole
closes the B- circuit to the transmit oscillator. When switch-
ed to PA operation, this condition is reversed allowing
the PA speaker to function and by disabling the transmit-
ter oscillator preventing the transmitter from functioning.
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WESTINGHOUSE

Transistor TV Chassis V-2483-1 — Vertical Jitter, Vertical
Instability

Vertical jitter can be caused by combined overloading
and/or critical AGC setting. This condition may vary with
signal levels and may occur intermittently.
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it tells you
how 12 Delco

transistors replace
over 7,500 other types.

- In radios, televisior sets, stereo-systems, tape recordsars.
In cars. In Indistrv. In the home.

Delco DS transistors a-a actuaily designed for both orig nal

- equipment and rep acement use in General Motors car

"~ radios (which gives yesan idea of their quality). But they're

Az capable of replacing over 7.500 other type transistors. And we
- don’t have to el you wha: that means to inventory.
- 'Want the new Delco replacement guide? Drop us a line. We'll
£ send it right out with a free directory of United Delco
: . electronic parts suppliers. They hava our DS t-ansistors

v ﬂh'jnventory,‘a ready to: "ga Delco Radic, Jivision of Ganera Motors, Kekomo, lad ana
Send for it soon though

The best things : L 7
in life may be freg m UmtDeet:llco
. but they don’t last forever. -

MARK 8F <NCEELENCE

i

i TN oy % 3 i
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makes first class
soldering the easiest

The
original Dual Heat
Soldering Guns

Preferred by technicians for their
fast heating copper tips, exclusive
trigger-controlled dual heat, and high
soldering efficiency. Available in 3 watt-
age sizes, each with spotlight.

100/140.watt Model 8200, 145/210-watt
Model D-440, and 240/325-watt Model
D-550. Also in complete kits:

Dependable MARKSMAN Irons
in a size for every job

Ideal for deep chassis work and continuous-duty soldering,
Marksman irons outperform others of comparable size and
weight. All five feature long-reach stainless steel barrels
and replaceable tips.

e 25-watt, 134-0z. Model SP-23 with 14" tip (in kit with extra tips,
soldering aid, solder—Model SP-23K)

e 40-watt, 2-0z. Model SP-40 with 4" tip

« 80-watt, 4-0z. Model SP-80 with 35" tip

e 120-watt, 10-0z. Model SP-120 with 4" tip

e 175-watt, 16-0z. Model SP-175 with 3" tip

25-watt Technician’s lron
for intricate circuit work

J— -
e o ——
1
Industrial rated pencil iron weighs only 134 ounces, yet delivers

tip temperatures to 860°F. Cool, impact-resistant handle. All
parts readily replaceable. Model W-PS with Y4-inch tapered tip.

Also available: A new Battery Operated Iron for use with 12
volt battery or 12-24 volt AC/DC source. Complete with 12 ft.
cord and battery clips. Model TCP-12.

Complete Weller Line at your Electronic Parts Distributor.

WELLER ELECTRIC CORPORATION, Easton, Pa.

WORLD LEADER IN SOLDERING TOOLS

for more details circle 137 on postcard
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TECHNICAL DIGEST

YCHANGE TO

8.2 uf
Q300
v O MV
g MG
R
12v 3%
SR e
AGC_CROSSOVER 2 v ]
CONTROL A0S SERLTE
"%38: uxi’r__l
R30S :
AL NO. 9 == (303
R308 qE 2.9K X300 . 317 10 TERMIN
3 HORIZ OUTPY! 470
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E A X302
) Ra%‘r
< b p €301
e 05 Ta

To correct this problem. change the 5 u f electrolytic ca-
pacitor, C300, connected collector-to-emitter of the AGC
transistor, Q300, to an 8.2 u f capacitor as used in C420
application in the same chassis. In other words. substitute
a new capacitor. C420, 218V063BO1 in place of C300,
218VO60HO04. Use only C420, 218V063BO01 as the replace-
ment since it has special internal resistance characteristics.

If you encounter vertical hold instability, which may act
as one-way vertical roll or the vertical hold may not lock
near center range of the control. add a 0.022 u f capacitor,
5%, in parallel with capacitor. C310. This will extend the
vertical lock-in range. If difficulty continues, you should
check the vertical oscillator transistor, Q303.

ADD .022 uf 5%

CAPACITOR
1947 302
SYNC SEP VERT HOLD 12¥
RjZb R37/
: Rl e S
= SN |
clzsv [0

I VERT - +1
0.22 1 0S¢ 4 TIOM
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NOW...a full-sized VO VI
in a palm sized “package”

— =
E > - =
2 F—

o 5 —=
s 2 =z =
= = A m_ =
= 5=
—10 —=
E —t T2
= =

= 160 Volt-Ohm-Milliammeter
—20 — Complete with alligator clip
E e leads and operator’s manual.
= - ..$63.00
—25 -
I‘E‘ DN —
—30 —
E35 —
- =
= -
- 40 W=
= ‘
—_ —
= =3
—45 —]
E Sl
—50 = Carrying Case—
= = Cat. No.2225. . ... . $10.00
= == 3=
== e Accessory Leads—
55 P Probe Tip Lead—

Cat. No. 2055. . ..... $3.00
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= 80 = Simpson Handi-VOM gives you the ranges, the time- S
— —— saving conveniences and the sensitivity of a full-sized -
E o — volt-ohm-milliammeter —yet it’s only 3-5/16" wide,
85 = weighs a mere 12 ounces. Recessed range-selector switch v
-;_" never gets in the way . . . polarity-reversing switch saves
90 % fuss and fumble. Self-shielded taut band movement 0
assures high repeatability and freedom from external
— magnetic fields. Diode overload protection prevents burn-
95 -~ — out—permits safe operation by inexperienced employees
—_— and students. The demand is BIG, so get your order in ;
—100 == to your electronic distributor, TODAY!
— 105 — ' |
— =
= i

SIMPSON ELECTRIC COMPANY

DIVISION 5200 W. Kinzie Street, Chicago, lllinois 60644 . Phone: (312) 379-1121

Export Dept: 400 W. Madison Street, Chicago, lllinois 60606, Cable, Simelco

IN CANADA: Bach-Simpson Ltd., London, Ontario

IN INDIA: Ruttonsha-Simpson Private Ltd., International House, Bombay-Agra Road. Vikhroli, Bombay

Representatives in Principal Cities
...See Telephone Yellow Pages

... for more details circle 132 on postcard
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2 E b
*Belden Trademark Reg. U.S. Patent Office tBelden Patent No. 2,782.251 ttBelden Patent No. 2,782,251 and Pat. Pending
.. for more details circle 108 on postcard
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Alliance ®
Tenna-Rotor

REDUCES
COLOR
SET RETURNS

o CUT COSTLY CALL BACKS
e KEEP CUSTOMERS SATISFIED
e EARN MORE PROFITS

Since color reception is so critical, it is important
to have an Alliance Tenna-Rotor and proper
antenna to eliminate color ghosts, snow, and other
interference. With an Alliance Tenna-Rotor, your
customers will enjoy improved Color TV reception,
and you'll be backed by the nationwide

Alliance Service, Advertising and Merchandising **TV’s better Color-Getter’’
Program. There are four attractive models to

choose from. Let us tell you how to take

advantage of this program.

®
@the ALL'ANCE Manufacturing Company Inc.

(Subsidiary of Consolidated Electronics Industries Corp.) ALL'ANCE, OHIO
Maker of famous Alliance Genie® Automatic Garage Door Opener System —_

... for more details circle 103 on postcard
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The Growing

Home-Entertainment

Audio Equipment

Market

Expand your ‘acreage’ and increase your cultivating
efforts in this steadily advancing area of the elec-

tronics field

m Last year an affluent American
public bought over 40 million ra-
dios, phonographs and tape record-
ers for home use. This does not
count radios and tape players used
in autos nor phonos, radios and tape
recorders included in TV combos.
We do not have figures 1o show
how much this represents in retail

-

-

dollars, but it has been conserv-
atively estimated based on fig-
ures supplied by the Electronics
Industries Assn. (EIA) — to be well
beyond $1 billion. The total retail
value of all kinds of consumer elec-
tronics equipment sold last year,
including TVs, came closc to $6.5
billion. Under continuing favorable

1
,

Admiral’s YF1361SA stereo phono is portable, solid-state and has AM/FM-stereo radio.
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Scott’s 348B AM/FM-stereo receiver uses three FETs
in the front end and IC IFs. It is said to have a 1.7uv
sensitivity and 40db stereo separation.

Allied AM/FM-stereo receiver employs 65 semicon-
ductors and is said to have FM IHF sensitivity of 2uv
with 35db separation at 1kHz and 40db separation

at 400Hz.

economic conditions, this figure is
expected to increase yearly at a rate
of about 7 percent.

The market for home-entertain-
ment audio equipment is a big slice
of the over-all consumer electronics
pie (perhaps 16 percent or more).

But what seems equally impor-
tant to service-dealers and techni-
cians who scll and service this equip-
ment, is the accumulating supply of
total radios, phonos, tape recorders
and tape players in U.S. homes.

It is estimated that close to 400
million radios, phonos, tape record-
ers, tape players and other home-
entertainment audio equipment (ex-
cluding TVs) are now in U.S. homes.
No matter how you slice it, this
seems 1o represcnt another big pie,
labeled “service revenue.” And,
as reported in ELECTRONIC TECH-
NICIAN/DEALER every month under
the DEALERFAX section, it is a pie
which many alert and aggressive
service-dealers are now profitably
slicing among themselves.

Some Growth Factors
Much of the recent growth in

- &

Bose 901 direct/reflecting stereo
speaker and solid-state equalizer.

L ——

Keystone 800 CR
cassette tape record-

LN

er operateson 5 “C”’ y
cells. L L
é, - L
%ﬂu-
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home-entertainment audio equip-
ment sales has been fertilized by in-
creases in the number of FM broad-
cast stations, both monophonic and
stereo, plus a substantial increase in
programing and higher quality pro-
grams.

Developments in solid-state tech-
nology are other factors which have
contributed to this growth. New cir-
cuit innovations have come about,
easier-to-operate, lighter-weight,
more convenient equipment has
been designed. High-style, home-
decor - oriented  “package - type”
equipment has come back in style
after more than three decades. This
equipment carries more substantial
markups. And, of course, sales have
been spurred onward by an expo-
nentially increasing population and
a Gross National Product (GNP)
which results in a more affluent
public.

But this aftluent, younger-than-
ever public, has grown more dis-
criminating, too. It is looking for
cven better equipment — demand-
ing a higher order of *“listening
pleasure.” By and large, the R & D,

i ~ =

Sherwood’s S330 all solid-state
FM/stereo tuner has microcircuits
and FETs.

Uher 7000 tape deck.

Philco-Ford solid-state AM/FM table radio.

the design and manufacturing de-
partments have kept tuned-in on the
“message” and seem thoroughly
convinced of its urgent nature. A
few, however, arc still locked-in
on the dead voices of yester-year.
But most service-dealers, especially
those located in interurban, subur-
ban and rural areas, have caught on
fast and have been capitalizing on
the highly favorable objective con-
ditions which have existed for some
years now. Many have learned that
it 1s a lot easier to “sell-up” on
home-entertainment audio equip-
ment today than it was a few years
ago — especially since a wide selec-
tion of upgraded equipment is now
available.

Some Equipment Developments
In addition to the strides made in
developing more compact compo-
nent-type, one-piece AM/FM/
stereo tuner/preamp/amplifier
entertainment systems, other audio
equipment — from small battery-
powered phonos to elaborate “‘the-
aters” to computerized-type “audi-
omated” record-player music cen-

Harman-Kardon’s TD3
three-head stereo
deck.

ELECTRONIC TECHNICIAN/DEALER



Norelco 2500 stereo cassette player deck for use
with an existing Hi Fi system.

ters that automatically play both
sides of up to 50 LP (33 1/3) rec-
ords — has been developed.

Although the field-effect (FET)
transistor concept is older than the
common junction typeé transistor
which is now widely used in home-
entertainment  audio  equipment,
FETs have been developed in the
past year or so which have contribut-
ed greatly to improving FM tuners,
IF circuits and preamps. Additional-
ly, we can look forward to smaller
and smaller equipment having at-
tending improvements as integrated
circuits (ICs) are used more exten-
sively. ICs are now being employed
in a considerable amount of home-
entertainment audio equipment.

A number of improvements have
been made in record-player, tape
recorder, tape player and speaker
design. Equipment power supplies
have been upgraded and refined.
Much equipment, considered “pro-
tfessional” only a few years ago, has
become “common fare” in many
homes. Of course, it goes without
mention, that a lot of “kid-oriented”
equipment is being made which pro-
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SJB’s ST120G
stereo tape play-
er. Types are
available for home,
auto or boat.

Jensen’s PR40CA speaker is rated at 40w.

Uses three speakers in enclosure.

vides little service-potential to serv-
ice-dealers because most of the
equipment, like $5 transistor ra-
dios, falls in the “breakdown-to-
ashcan’ category.

Unique Approach to Stereo
Reproduction

One manufacturer, primarily con-
cerned with government and indus-
trial R & D, has recently come up
with what appears to be a unique ap-
proach to home stereo reproduc-
tion. A speaker is designed which
operates on a direct/ rellecting prin-
ciple. An arrowhead-shaped en-
closure houses nine high-compli-
ance, long-excursion speakers. Eight
speakers, mounted on two rear baf-
fles, supply the reflected audio and
one off-center-mounted speaker on
the tront battle supplies the direct
audio. It is said that 89 percent of
the audio is reflected from a rear
wall and 11 percent of the total
audio is radiated directly. (For ster-
eo, two speaker housings are placed
1 ft in front of the wall.)

The system employs a solid-state
equalizer which contains over 100

Seeburg’s ‘“‘audio-
mated” system allows
up to 40 hours of
continuous listen-
ing.

LEL’s tape cartridge back-
ground music reproducer
provides 10 hours of music
on a single cartridge.

Altec Lansing's
high-style furni-
ture cabinet is de-
signed for hous-

ing receivers, tun-

components. It is used to precisely
control the frequency response over
the audible range. This unit has
front panel controls which enable
the listener to satisfy his personal
taste in compensating for recording
techniques and room characteristics.
It 1s said that the system solves the
long-existing, ‘“‘hole-in-the-middle”
effect problem. In addition to equal-
ization that produces the flat fre-
quency response of the radiated
audio, the active equalizer system is
said to provide the listener with a
choice of 19 additional equatization
contours that can be selected from
the unit’s front panel.

Although the tape-recording and
tape-player segment of the home-
entertainment audio equipment area
is suffering some growing pains, it
seems certain — whether reel-to-
reel, ordinary cartridge, cassetie or
whatever — this segment of the
business appears to be steadily
growing and presents one more po-
tential opportunity to service-deal-
ers and technicians who take the
home-entertainment audio equip-
ment business seriously. m

Concord’s STA12
AM/FM-stereo
receiver with
matching speakers.

ers, amplifiers, rec-
ord changers and

tape recorders.
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Exploring Zenith’'s Small
Screen Color Portable

Understand circuits used in color
portables — sales hit a new

high and more transistors being employed

» We were eager to unpack Zenith’s first small screen
portable color TV. When placing the set on the bench
for inspection it was far from a lightweight unit, but af-
ter reading the article, you will likely agree no corners
were cut in quality.

The 15Y6C15 chassis has most of the features em-
ployed in previous big sets: power transtormer, parallel
tube filaments, automatic degaussing, three stages of 1F
employing transistors, keyed AGC circuit and hand-
wired chassis.

Some of the new features not used in previous circuits
are: HV regulation accomptished by a pulse controlling
the bias voltage on the grid of the horizontal output
tube eliminating the HV regulator tube, two AGC con-
trols, AGC LEVEL and the AGC DELAY control, an ad-
ditional adjustment in the color oscillator circuit, low-
level color demodulation and a new nug control loca-
tion.

All customer controls are in the front panel, including
the AGC DELAY, VERTICAL SIZE and LINEARITY control.
These controls are hidden by a drop-down panel with
magnetic catches. By having the picture adjustments up
front, reaching around or using a mirror to adjust the
picture is eliminated.

The 15Y6CIS chassis has a 14in. (diagonal meas-
urement) or 102sq in. screen and contains hybrid cir-
cuitry, 18 tubes including CRT, 6 transistors and a
number of diodes.

If chassis work is needed, all components can be ex-
posed by removing the back cover, the four screws hold-
ing the bottom panel and laying the set on its side. This
eliminates the need to pull the chassis for shop work
(see illustration Fig. 1).

We will now go into several important circuit features
which are quite different from previous chassis.

IF Amplifier

The transistorized IF section consists of a separate
chassis contained in a shielded metal case to minimize
radiation effects and provide isolation between stages.
The IF chassis is secured within the metal case by four
screws (see illustration Fig. 2). The metal case, which
measures approximately 6 x 2%2 x 15sin,, is held ver-
tically in place by three screws. Electrical connections
consist of plug-on leads.

The IF amplifier system consists of three transistor-
ized stages (see schematic Fig. 3), TR1, TR2 and TR3.
All three stages are NPN types, with the Ist stage AGC
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controlled using *“forward” AGC voltage applied to its
base. An increase in positive voltage at its base will in-
crease the collector current and decrease the collector-to-
emitter voltage, reducing stage gain.

The input circuitry consists of a double-tuned circuit
formed by the Ist IF transformer and the mixer plate
coil in the VHF tuner coupled through the IF cable. The
Ist IF transformer is a step-down coil providing a low
impedance input to TR . Variations in electrical charac-
teristics of the tuner and IF cable are controlled by the
bottom winding adjustment of LIA and LIB trap coil
(winding LIB is the 39.75MHz trap).

A full complement of traps is provided: the 39.75-
MHz adjacent video, 47.25MHz adjacent sound, and two
(input and output) 41.25MHz traps.

The 41.25MHz input trap (L3) and the 47.25MHz
trap coil (L4) form a bridge type circuit which has mini-
mum band pass effect. Two cores are provided in all
trap coils providing adjustment for proper rejection
level.

The first IF transistor (TR1) is biased through the
two 470 Q . series resistors, R2 and R3. Capacitors, C14
and C15, provide filtering.

Capacitor C12 provides dc blocking, preventing the
AGC voltage applied to the TRI base from being
grounded through L2. “Maximum gain” bias is approxi-
mately 4.5v and is applied to the base of TR1 under a
very weak signal condition. “Minimum gain” bias is ap-

Zenith’'s Model Z3508W color portable.
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Fig. 1 — All components are exposed for servicing, by remov-
ing the back cover and four screws on the bottom panel.

Fig. 2 — The transistorized IF section consists of a separate
chassis contained in a shielded metal case.

WHT/BRN

proximately 7v and would be present at the base of TR |
under a very strong signal condition. This minimum
voltage (4.5v) is then held constant by a clamp network
including the AGC transistor TRS.

Transistor TR is coupled to TR2 by the double-tun-
ed interstage transformer (L5) in the TR1 collector cir-
cuit. This circuit also has a unique design providing a
“boost™ of the sound carrier on weak signals. TR2 is
coupled to TR3 through a pi-coupling network (L6,
C25 and C28) providing the necessary “Q” combined
with a low pass characteristic.

Coils L7 (4th IF primary) and L12 (4th IF second-
ary) form a slightly overcoupled, double-tuned circuit
with a 41.25MHz output trap in the coupling network
between L7 and L12. Resistor R23 and capacitor C42
form a partial neutralizing and dc stabilizing circuit for
the TR3 base. Detectors X1, X2, provide detection for
Y amplitier and sync-sound amplification. Approxi-
mately 4v peak appears at test point Cl and approxi-
mately 2v peak at test point C2. Capacitors C39 and
C40 provide a three to one capacity divider which low-
ers the impedance coupling to the 41.25MHz trap, while
capacitors C46 and C47 provide an increase in impedance
for proper detection.

High Voltage Regulation
The horizontal oscillator circuit is very similar to
previous chassis designs. The high voltage circuit of the

LF. ASSEMBLY (150-104) -|
o €33 Ca0 R24 Cas ca7 (1]
ATH LF. | PRI SOPF 100PF 12 6 ipF |
— AW
4 ca3 Ca3
£ ) = 42565 o 8,808
SEK (334 2259 | 2.25PF P

6PF

3 AT

aw  s2see | 2

Lo
423K,

Fig. 3 — Schematic of the transistorized IF amplifier system.
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Fig. 4 — Schematic of the HV circuit with HV regulation accomplished by a pulse
controlling the bias voltage on the horizontal output tube grid.
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Top view of chassis showing transistors employed, except IF
transistors.
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The HV sweep transformer is shielded
by a metal cage and sealed in polyester
resin which is protected against mois-
ture and corona discharge.

I5Y6C15 chassis differs considerably from previous
designs. HV regalation (see schematic Fig. 4) is ac-
complished by a pulse controlling the bias (drive) volt-
age on the horizontal output tube grid. For example,
if the CRT beam current increases to cause an increase
in load on the sweep transtormer, the HV pulse will de-
crease, causing a decrease in high voltage. This decrease
in pulse amplitude causes a decrease in the 200v pulse
coupled to a REGULATOR ADJUST control (R85) through
C153. This causcs a decrease in the horizontal output
tube grid bias which results in a greater output tube con-
duction thus increasing the HV pulse and the high volt-
age. The REGULATOR ADJUST control is normally set for
21.5kv. A voltage regulator is not used in this chassis.

Noise Gate-AGC-Sound-Sync Amp

With transistorized IF stages, a slightly smaller out-
put signal amplitude is obtained from the video detec-
tor (approximately 4v peak as compared to tube IFs that
produce about 6v peak). Because of this, the signal fed
to the sync-AGC tube input grid (V4) is taken from
cathode follower tube plate (V1A) employing the extra
gain of that stage.

Noise pulses of relatively large amplitude will cut off
V4, which could cause the IF amplifiers to be at full
gain (lack of AGC action) and could cause “lock-up,” a
sustained overload condition. Under such a large signal
condition, however, the video coupled to the sound-sync
amplifier, V3A, will also be sufficient to cause cut-off
and thereby increase the screen voltage. This sudden,
momentary increase in screen voltage is coupled through
C67 as a positive pulse which allows V4 to conduct and
prevent “lock-up”.

The negative (or positive) AGC voltage developed
at the plate (pin 3) of V4 is applied to the tuner RF
stage through a 2.2M resistor and to the TRS base
through a 680K resistor. The AGC voltage for the Ist

ELECTRONIC TECHNICIAN/DEALER
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Front view showing controls and front panel removed for
servicing, by simply removing knobs and prying panel off.

VERTLIN

IF, however, must be a positive voltage since it is an
NPN type. To decrease the gain of an NPN transistor
amplifier, the base voltage (positive) must be increased.
Thus, the AGC voltage produced by V4 must be em-
ployed in a manner that it will control a positive Ist IF
amplitier AGC voltage. Under a “no” signal condition,
the AGC tube (V4) is cut off. Thus, the base of TRS
is approximately 5 to 6v positive formed by a voltage
divider consisting of a 2.2M resistor (from 270v, V4
plate), in series with a 680K and a 120K resistor to
ground. The voltage at the tuner under this condition
is approximately 1.0v positive. The 5uf capacitor
(C59) located in the TRS base circuit is a non-polar-
ized type since the base voltage of TRS may be posi-
tive or negative depending upon signal strength.

Transistor TRS is also across part of another volt-
age divider consisting of a 1.8K and a 560 resistor in
series with a 250Q AGC DpELAY control. The positive
base voltage of TR is approximately 4v depending
upon the setting of R44 (AGC DELAY). Under a given
weak signal condition V4 will conduct and the voltage
at TR5 base will decrease (less positive) to approxi-
mately .Sv or only slightly positive. Transistor TRS
will conduct less and the voltage at the base of TRI
will increase slightly, thus reducing its gain accordingly.

Under a given strong signal condition, the tuner AGC
voltage may become highly negative, driving the TRS
base voltage negative causing it to cut off and resulting
in a positive voltage of approximately 7v at test point E
and at the TR1 base. With 7v positive at the base of
TR, its gain is substantially reduced. (The “range” of
AGC control on TR1 is adjustable by the setting of
R44, AGC DELAY control).

Burst Amplifier-Phase Detectors

The burst amplifier (V [4) separates burst informa-
tion and couples this signal to the ACC and AFC
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phase detector stages. The circuitry of V14 (see
schematic Fig. 5) is also similar to previous chassis de-
signs with the exception of the new HUE control loca-
tion. The phase detector coil (1.45) approaches a coarse
hue adjustment providing a tolerance of —30deg
and +45deg on the total tuning range. The V14 sup-
pressor grid is returned to the cathode rather than to
ground for additional stability.

The ACC phase detector employs two silicon diodes
with the color oscillator phase injection voltage “in
phase” with burst. The 1K resistor in series with the
sample voltage injection path filters out any 3.58MHz
radiation which might otherwise be caused by diode
switching transients.

The AFC phase detector also employs two silicon
diodes in a similar circuit with the injection (sample)
voltage coupled to the diodes through a K resistor for
3.58MHz radiation suppression.

Color Amplifiers
Chroma (color) information is coupled to the grid of

the Ist color amplifier (V1B) through a 12pf capacitor

from the 4.5MHz trap (test point C1). The color signal
is amplified and coil L25, Ist color amplitier plate coil
is adjusted for minimum transient response. The output
of VIB is also coupled to the burst amplifier, V14, for
burst separation.

The chroma output of VIB is coupled to the HUE and
COLOR LEVEL control circuitry, and to the base of the
2nd color amplifier, an NPN transistor. Coil L25 is
tapped in the output circuit to provide impedance
matching for the transistor input.

The circuitry of the HUE control provides nearly 90-
deg phase shift of color throughout its range. The nue
control has a linear taper and the COLOR LEVEL control
a non-linear taper. Thus, the action of the COLOR LEVEL
control provides a smooth increase and decrease of col-
or level without excessive overload or saturation at max-
imum color level control setting.

The 2nd color amplifier (transistor TR6) is properly
biased from a regulated (Zener controlled) 24v source
in the power supply.

The output of TR6 is coupled to the grid of V6B (3rd
color amplifier). Input tuning is fixed by L26, C107
and capacities of TR6 and input capacity of V6B. The
cathode of V6B also accepts the positive horizontal
pulse from the blanker stage to cut off VOB during this
period providing zero color output during horizontal
blanking.

Color killer action is similar to previous chassis de-
signs with killer voltage being applied to the grid of the
3rd color amplifier.

Color Oscillators

The color oscillator, although similar in circuitry to
previous design, contains an additional adjustment
(L48) which is tuned for maximum oscillator output.
The tuning range is very broad and not critical. =
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Blonder-Tongue broadband
amplifier. These amplifiers are
generally easier to use than
single channel strips.
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with tubed units in output ged directly into single
capability and are considered channel headend strip. i

Jerrod single channel amplifier.
These units provide high out-
put capability and may include
AGC.

more maintenance-free. Courtesy Winegard.
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JFD mast-mounted preamp.

Selling and
Installing
MATV
Systems

Understand the essen-
tials of headend design

Part three of a series

a4

1

Blonder-Tongue transistorized

UHF converter/amplifier.

m Part two of this series (ELECTRON-
IC  TECHNICIAN/DEALER,  April
1968), explained how to design and
lay out MATYV distribution systems.
We will now discuss MATV head-
end equipment — amplifiers, pre-
amps, mixers, splitters, filters, traps,
attenuators and provide a word
about antennas.

Until recently, equipment was not
available for distributing UHF sig-
nals through a large master TV sys-
tem. In the past the practice has
been to convert UHF into VHF be-
fore distribution. This article will
deal only with VHF systems. A
forthcoming article will cover 82-
channel systems having on-channel
UHF distribution.

MATV Amplifiers

MATYV amplifiers are classified
into two groups: 1) single channel
and 2) broadband.

Broadband amplifiers are gener-
ally casier to use, especially with
broadband antennas. Single channel

amplifiers, however, can provide
more output per channel and sim-
plify signal equalization.

Until recently, tubed amplifiers
outperformed solid-state units. But
the state-of-the-art has now advanc-
ed significantly. Solid-state ampli-
fiers not only provide very high
gain, they are more reliable.

The two main criteria for select-
ing an MATV amplifier are gain
and owtput capability. Gain is easy
to understand. Suppose, for ex-
ample, that you put 100 x v into an
amplifier and measure 10k 4 v at
the output. Obviously, the signal has
been amplified 100 times. Accord-
ing to the chart shown in part one of
this series (ET/D, page 45, Febru-
ary 1968), 100 times voltage is
40db. This amplifier would then
provide 40db gain. To express this
mathematically, we can say: G (gain)
=Vp (output voltage)/V, (in-
put voltage).

Now, suppose we have a distribu-
tion system which has a 50db loss.

ELECTRONIC TECHNICIAN/DEALER
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tem. tors.
TO DISTRIBUTION
SYSTEM
HYBRID Winegard’s transistorized VHF/FM
SPLITTER

T0
AMP.

Will an amplificr that provides 50db
gain handle this system?

Unfortunately, it’s not quite that
easy. To choose an MATV ampli-
fier, we have to consider the ourput
facror. For example, if we have an
input to the amplifier of only
500 pv, or —6dbmv, the output
will be only 44dbmv — not enough
to provide good signals throughout
the system.

Even if we do have an input of
1k w v (Odb) and a gain of 50db,
this amplifier may not work. This
brings us to the concept of owrput
capability. Try to get too much sig-
nal from a given amplifier and it
will overload. If a broadband ampli-
fier overloads, you get intermodula-
tion (between channels) and if a
single channel amplifier overloads,
you get sync compression. Overloads
show up on a TV screen as poor
sync, beats or “windshield-wiper-
effect.”

Manufacturers invariably specify
the output capability of their ampli-

JUNE 1968

fiers, but these specs can be confus-
ing. Some manufacturers give you
total veltage output ol all channels
combined. Others give you output
per channel. Some give it to you in
dbmv and others in microvolts. It’s
confusing to say the least. Today,
many manufacturers give you speci-
fications in dbmv per channel, as-
suming seven channel operation
(three low and four high bands) and
these are easiest to use.

In choosing an amplifier, make
sure that it has enough gain and out-
put capability to give you at least
as much output as the distribution
system loses. For example, if your
system loses 54db at channel 13,
you need an output of at least
S4dbmv at channel 13.

Preamps

The ability of a TV signal to pro-
duce top-quality color reception de-
pends on several factors:

1) The signal amplitude at the
antenna’s output.

booster/coupler/amplitier.

2) The signal-to-noise ratio.

3) The amount of interference
present.

Preamplitiers not only increase
the signal amplitude, but they can
improve the system’s s/n ratio.
Every antenna picks up a certain
amount of noise — along with the
signal. In a strong signal area, the
signal is considerably stronger than
the noise and you have no problem.
In a weak signal area, however, the
s/n ratio may be poor and the noise
may be almost as strong as the sig-
nal.

It is generally agreed that a 28db
s/n ratio is required for good TV
reception. If the ratio falls much be-
low 28db, you get a snowy picture.
And here’s an important point to
remember: If the headend has a low
s/n ratio, no amount of amplifica-
tion directly at the distribution sys-
tem input will improve it. Because
the noise is in the same passband as
the signal, it is amplified along with
the signal.
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The output of the antenna system
determines the s/n ratio. But a long
lead-in, or one having excessive loss,
can cause signal attenuation. Un-
fortunately, since the noisec covers a
broad frequency range, it is not at-
tenuated as much by the lead-in as
the signal is. The result is a low sig-
nal-to-noise ratio.

Precamps are designed to over-
conie this problem. They are proper-
ly mounted on the mast directly at
the antenna output. Thus the signals
are amplified before they can be at-
tenuated by the lead-in — maintain-
ing the best possible s/n ratio. Most
preamps are remotely powered —
an indoor power supply sends power
up to the preamp through the same
lead-in that pipes the signals down.

Mixers and Splitters

You don’t always have to use a
broadband amplifier with a broad-
band antenna or single channel amp-
lifiers with single channel antennas.
There are often good reasons for
mixing and splitting signals. Sup-
pose, for example, that you have
four channels coming from one di-
rection and one channel coming
from another direction. You might
use a single channel antenna mixed
with a broadband antenna as shown
in Fig. I. Similarly, to mix four
single channel antennas into a
broadband amplifier, you can use a
hybrid splitter as shown in Fig. 2.
A unit designed to mix tour high
band channels into a single lead-in,
is shown in Fig. 3. It is casily com-
bined with a similar low band unit,
to produce a seven channel system as
shown.

Filters, Traps And Attenuators

So far, we've assumed that all
channels are received at about the
same strength. This is seldom the
case. In an MATYV system, it is easy
tfor one channel to interfere with an-
other, especially if adjacent channels
are included. To eliminate or mini-
mize interference from one channel
to another, we use filters, traps and
attenuators.

Filters are relatively broadband.
Their passbands are about 6MHz
and they attenuate frequencies
above and below this passband. Un-
fortunately, they are not too selec-
tive. For example, a channel 3 filter
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will generally pass channel 2 and
channel 4, attenuating them only
about 6db. And mixers can actually
act as filters as well as mixers.

To eliminate adjacent channel in-
terference, traps are required. Traps
give you sharp attenuation, only a
few kHz wide. You can buy traps for
any VHF sound or video carrier fre-
quency.

Attenuators are not frequency
sensitive. Their job is to reduce
strong signals.

A rather complex headend, us-
ing mixers, filters, traps and at-
tenuators is shown in Fig. 4. The
adjacent channels are 2, 3 and 4.
Because it is so weak (only 300 g v),
channel 3 will cause no problems to
2 and 4. However, 2 and 4 can cause
severe interference on 3. To climi-
nate this interference, we trap out
the two carriers closest to channel 3
(two sound and four video) using
two traps in series as indicated.
Next, we use a single channel pre-
amp to build up channel 3. Notice
that the traps precede the preamp.
This is because neither the single
channel antenna nor the preamp are
selective enough to reject channels
2 and 4. The traps attenuate the of-
fending carriers by 50 or 60db be-
fore they are amplified by the pre-
amp.

The attenuators on channels 2,
4 and 9 are used to bring these sig-
nals as close as possible to the level
of the other channels. For best re-
sults, the inputs to a broadband am-
plifier should be equalized in this
way.

Automatic gain control. Many
modern single channel amplifiers
are equipped with AGC (automatic
gain control). AGC is used to insure
that output signals remain constant
in spite of fluctuations in input sig-
nals. AGC is cspecially important
tfor large MATYV systems in metro-
politan areas where signal fluctua-
tion may be severe.

UHF converters. Earlier, we
mentioned that UHF channels can
be converted to unused VHF fre-
quencies for easy distribution. Therc
is a danger in this, however. Con-
version requires an oscillator with
fundamentals and harmonics that
can cause interference in a given
system. Choose your converter [re-
quencies with care. 1Us a good idea

to rely on your manufacturer’s rec-
ommendation and to use no more
than two UHF channels in any sin-
gle MATYV system. UHF converters
are available that plug directly into
a single channel headend panel.

Any of the headends shown here
can be combined with the distribu-
tion systems covered in part two of
this series to make a complete VHF
MATYV system. The trend, however,
1s to 82 channel systems — distrib-
uting UHF without conversion.

Antennas

We already know that antennas
are essential and critical compo-
nents in any communications sys-
tem. The antenna determines the
amount of incoming signal available
at the headend and MATV-type an-
tennas ditter considerably from the
typical home-type TV antennas with
which we are most familar.

But it must be admitted that or-
dinary home-type TV antennas will
work in MATV systems. In fact,
some antennas are specifically de-
signed and recommended for home
and various other small MATYV sys-
tems.

The real difference between
home-type TV antennas and those
used for large MATV systems in-
volves time and money. You can af-
ford, for example, to spend more
time and money on the antenna used
for 200 sets than for one used on a
single set. (For detailed information
on antennas, see the article series,
“Antennas — Sans ‘Bafflegab’ and
‘Bushwa’ ” which began in the Sep-
tember 1967 issue. The second and
third parts appeared in the March
and May 1968 issues.)

A typical MATYV antenna is usu-
ally more ruggedly constructed than
home-type antennas. Large MATV
systems use a separate, high gain an-
tenna for each channel. Smaller sys-
tems can often use an all-channel
broad-banded antenna. Single chan-
nel antennas are more costly and
usually more difficult to install.
They frequently are necessary, how-
ever, when TV signals do not all
come from the same direction. Re-
member, you can’t use a rotor in an
MATYV system!

Part four of this series will cover
82 channel MATYV, both headends
and distribution systems. m
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The 22nd article in a continuing series

demiconductors from A to Z

Technicians must understand a new breed of semiconductors to

effectively service modern power supplies and power regulating circuits
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Fig. 1 — The structure of a unijunction
transistor.
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Fig. 2 — A simple
unijunction transistor
switching circuit.
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m All of the semiconductor circuits
described in the previous articles
have required dc bias supplies. Most
of these circuits can tunction in a
fairly satistactory manner with bat-
terics, but greater stability, and fre-
quently greater convenience, results
when they receive their bias from ac-
driven power supplies.

Many of the newer power sup-
plies and power regulating circuits
require semiconductors that have not
yet been described in this series.
These semiconductors must be un-
derstood if new power circuits are o
be cffectively serviced.

Unijunction Transistors

Although the basic structure of a
unijunction transistor (Fig. 1) may
appear somewhat similar to that of
a field-effect transistor, this semi-
conductor operates on an entirely
different principle, somewhat re-
sembling that of a tunnel diode.

When the two bases (B; and B.)
of a unijunction transistor are con-
nected in a circuit (Fig. 2), current
flows through the transistor from
base-one to base-two and the re-
sulting voltage drop between the two
bases (Vgepr) is dependent on the
amount of current through the chan-
nel of N-type material (1j;2) and the

total resistance of that channel (ryg).
Just as the voltage drop at a poten-
tiometer tap is less than the total
voltage drop across the potentiome-
ter, the voltage drop at the P-N junc-
tion (the voltage drop in the N-type
material at the junction, not the volt-
age drop across the junction) within
the semiconductor channel is less
than the total voltage drop across the
channel. The junction is, therefore,
more positive than base-one, while
less positive than base-two.

When a capacitor (Cg) connect-
ed to the transistor’s emitter (Fig. 2)
is discharged (both plates at the
same potential), the emitier (con-
structed of P-type material) is less
positive than the conductive chan-
nel (constructed of N-type material),
and virtually no current flows be-
tween the conductive channel and
the emitter (the diode tormed by the
P-N junction is reverse biased, and
virtually no current flows through
the diode).

As a small current flows through
resistor Rg, the voltage across the
capacitor increases (resistor-capaci-
tor time constants for increasing or
reducing the voltage across a capac-
itor are described with Fig. 2 in the
September 1967 article), and once
the charge across the capacitor be-
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Fig. 3 — Emitter, base-one and base-two voltages Fig. 4 — Structure of a reverse-biased field-

present in the switching circuit, effect diode.

comes so great that the P-type ma-
terial is more positive than the N-
type material, the diode formed is
forward biased and current will flow
from base-one to the emitter. (The
emitter is still less positive than
base-two, so the current must flow
from the more negative base-one to
the emitter.)

Once a current flows between
base-one and the emitter, the semi-
conductor material between base-
one and the emitter behaves like the
material in a tunnel diode. The flow
of current between base-one and the
emitter reduces the resistance of this
semiconductor material. The reduc-
tion in resistance reduces the voltage
drop between base-one and the emit-
ter, which in turn further reduces the
material’s resistance. (This condition
is indicated by the negative resist-
ance slope of a tunnel diode charac-
teristic curve shown in Fig. | and 2
of the February 1967 article.) The
current flowing between base-one
and the emitter reduces the poten-
tial drop across the capacitor (Cg)
to zero. When the emitter is no long-
er more positive than base-one, the
current ceases to flow through the
emitter, and the capacitor again be-
comes charged by resistor Rg.

While current was flowing from
base-one to the emitter, the resist-
ance of N-type material near basc-
one was reduced. As a result of this
reduced resistance, more current
flowed not only to the emitter but
to base-two as well. The base-onc to
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emitter current increased the base-
one to base-two current.

The entire channel of N-type
material conducts more current
when the emitter voltage exceeds a
peak-point voltage (V,). The emit-
ter, basc-one and base-two voltages
that result are shown in Fig. 3.

Field-Effect Diodes

Field-etfect, or current-regulating
diodes (Fig. 4), are very similar to
the field-effect transistors described
with Fig. | in the December 1966
article of this series. The basic dif-
tference is that the diodes are only
double-lecad components and the
gate material in field-effect diodes
1s connected to the same lead as the
end of the conductive channel desig-
nated the source. (Another ditfer-
ence between the two particular ex-
amples shown is that in the transis-
tor the gates are shown as being
made of N-type material, while in
the diode they are shown as being
made of P-type material—the type
of material for the conductive chan-
nel having also been changed.

If the diode gates were not con-
nected to the source lead and the P-
type material was made more nega-
tive than the N-type conductive
channel, the P-N junctions would be
reverse biased. The greater the re-
verse bias, the greater the effective
junction size and the smaller the re-
maining N-type channel for con-
ducting current. The opposite con-
dition would occur if we were to re-

verse the polarity of the applied bias
voltage.

The December 1966 article (Fig.
2) shows the characteristic curve of
a junction FET. With the gate and
source connected to a common lead,
there is no gate-to-source voltage
(Vg = 0); and from the “Vg = 07
curve we see that as the drain-to-
source voltage varies between 8.5v
and 25v, the drain current remains
a virtually constant 5.8ma. (The
polarity of the voltages and currents
for the diode are opposite those tor
the transistor since the arrangement
of P- and N-type material has been
reversed.) The current regulating
diode maintains a nearly constant
current as the applied voltage chang-
es.
As indicated in the December
1966 article, the source is where
current enters a FET’s conductive
channel, while the drain is where the
current leaves the channel. The
source and drain can be interchang-
ed by reversing the applied voltage
and the resulting current through
the channel.

By reversing the voltage across
the field-effect diode shown in Fig.
4, we are in effect changing the di-
ode so that the gates are connected
to the drain rather than the source
(Fig. 5). The P-type gate then be-
comes positive with respect to the
source and N-type channel. The P-
N junctions are then forward biased,
reducing the effective size of these

junctions and increasing the effective

ELECTRONIC TECHNICIAN/DEALER



SOURCE
(=)

Fig. 5 — Structure of a forward-biased field-

eftect diode.

size of the N-type channel—permit-
ting it to conduct more current.

The curve in Fig. 6 indicates the
characteristics of the tield-effect di-
ode just described. When the anode
is more positive than the cathode,
moderate changes in anode-to-cath-
odc voltage results in nearly insig-
nificant changes in diode current.
Wtren the polarity of the applied
voltage is reversed, much greater
changes in diode current result from
changes in diode voltage.

Zener Diodes

The physical structure of a zener
diode (Fig. 7) is basically the same
as the structure of a conventional
diede. In fact, when forward biased,
both types of diodes conduct current
in the same manner — both then
having the same general forward-
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bias  characteristic curve.

Within certain limits, zener di-
odes and conventional diodes also
conduct current in the same manner
when reverse biased—both again
having the same general character-
istic curve.

As indicated in earlier articles,
when a P-N junction is reverse bias-
ed, a barrier is formed between the
P- and N-type material and only a
nearly insignificant amount of leak-
age current is permitted through the
barrier and the component. If this
reverse bias becomes too great, how-
ever, the barrier breaks down and
the current becomes considerably
greater in both zener and conven-
tional diodes. The basic difference
between these two types of diodes is
the stability of this barrier break-
down voltage.

“-—————REVERSE VOLTAGE
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1
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Fig. 7 — Symbol
for a zener diode.

EXAGGERATION OF
KNEE REGION

Fig. 8 — The characteristic curve of a zener diode.
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Fig. 6 — The characteristic curve of a field-

The resistance of P- and N-type
material in regular diodes is not as
great as that of the material used in
zener diodes (there is a slight chemi-
cal difference), and the resulting
junction barriers formed are not as
thin in regular diodes as they are in
zener diodes. The electric field de-
veloped across a thin junction (zener
junction) is greater than that devel-
oped across a wider junction (regu-
lar diode junction). It is the inten-
sity of this electric field in zener di-
odes that is the primary cause of its
junction breakdown, while in the
wider junction of less resistive semi-
conductor material (regular diodes)
the electric field is not as great and
the temperature of the semiconduc-
tor material has a direct effect on the
junction breakdown. (The strength
of an electrical field developed
across a P-N junction is the strength
of the mutual attraction of positive
and negative charges across the di-
ode barrier. This condition is ex-
plained in the September and Octo-
ber 1967 articles.)

Zener diodes are used (instead of
regular diodes) for voltage regula-
tion since their breakdown voltage
remains nearly constant—heat hav-
ing very little effect on the break-
down voltage.

Many zener diodes generate noise
when their reverse bias current near-
ly equals the current encountered
during  junction-barrier  break-
down—the “knee” region of the
zener diode characteristic curve
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Fig. 9 — Symbol for a
temperature-compensat-
ing diode (with letters
TC) or a thyrector (with-
out those letters).

L

(Fig. 8). This is true because the
breakdown current does not increase
suddenly, but increases in incre-
ments as the breakdown voltage is
reached. To reduce zener diode
noise, the resistance in a zener di-
ode circuit should be low enough to
permit a zener diode current great-
er than the current encountered dt
breakdown.

Complex Diodes

Just as there is no limit to the pos-
sible assortment of designs for inte-
grated circuits, there is no limit to
the assortment of stacked P-N junc-
tions that can be fabricated to pro-
duce diftferent types of complex di-
odes. Rather than attempt to de-
scribe every possible variation, the
balance of this article and the fol-
lowing article in this series is re-
stricted to six complex diodes most
frequently encountered in power-
supply and power-regulating cir-
cuits.

The characteristics of these com-
plex diodes can be more readily un-
derstood by studying their more sim-
ple diode and/or transistor cquiva-
lent circuits. 1t would, therefore, be
merely repetitious to also discuss
the arrangement of junctions within
these complex diodcs.

TC Diodes and Thyrectors
Untortunately, both temperature-
compensating diodes and thyrectors
are occasionally identitfied by the
same symbol (Fig. 9). Unless the
letters “TC” are shown to the right
of the symbol (Fig. 9) to indicate
that a temperature-compensating
diode is being used, technicians must
identify the component by checking
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Fig. 10 —
Equiva -
lent  structure
of a tempera-
ture - compen-
sating diode.
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Fig. 12 — Equiv-
alent structure of
a thyrector.

the function of the circuit or a parts
list.

Temperature-compensating  di-
odes, sometimes called reference di-
odes, are an improved and more
complex version of zener diodes.
Earlier in this article it had been in-
dicated that, compared to regular
diodes, heat had very little effect on
zener diode breakdown voltages.
Measurements, however, do indi-
cate that the breakdown voltage of a
reverse-biased zener diode actually
increases slightly as the diode’s
temperature  increases.  Similar
measurements also indicate that the
small voltage drop across a forward-
biased regular diode decreases
slightly as the temperature increases.
These two opposing characteristics
can be combined, and a tempera-
ture-compensating diode is formed
by connecting one or more forward-
biased regular diodes in series with
a reverse-biased zender diode (Fig.
10). As the temperature increases,
a reduction in the voltage drop
across the regular diodes equals a
corresponding increase in the volt-
age drop across the zener diode, and
the total voltage drop remains near-
ly unchanged.

When the voltage across the tem-
perature-compensating  diode  for-
ward biases the regular diode (it
then being capable of conducting
current) and reverse biases the ze-
ner diode, both the regular diode
and zener diode will conduct current
once the zener breakdown voltage
has been reached. Under these con-
ditions the temperature compensat-
ing diode will function as though it
was merely a zener diode—except
for greater temperature stability (the

Fig. 11 — The characteristic curve of a
temperature-compensating diode.

Fig. 13 — The characteristic curve ot a
thyrector.

left portion of the characteristic
curve shown in Fig. 11).

When the polarity of the voltage
across the temperaturc compensat-
ing diode is reversed, the zener di-
ode will be forward biased (it then
being capable of conducting current
as indicated by the right portion of
the characteristic curve shown in
Fig. 8) and the regular diode will be
reverse biased (it then being inca-
pable of conducting any significant
current). Under these conditions,
only a very small current flows
through the temperature-compensat-
ing diode (the right portion of the
characteristic curve shown in Fig.
HD.

Thyrectors, sometimes called
surge protectors or trigger diodes,
contain the equivalent of two zener
diodes (Fig. 12) connected so that
one is reverse biased when the other
is forward biased.

When the top lead (Fig. 12) is
more positive than the bottom lead,
one zener diode (d,) is forward bi-
ased while the other (d.) is reverse

Continued on page 82
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ADVERTISING/MERCHANDISING/SALES/BUSINESS MANAGEMENT

How To Make More Money and Live Better

Design a ‘road-map’ to better money management and increased profits

As a TV-radio service-dealer, you
have probably never paid much at-
tention to “marketing programs.”
The fact is, most of you already /ave
a program, but you don’t call it mar-
keting. You merely consider it “run-
ning a business.” But effective busi-
ness management requires a detailed
and clearly defined total basic pro-
gram — written on paper.

What’s a Marketing Program?

For a variety of reasons, most
businessmen think of the word
“marketing” as a term reserved for a
production-type business. It is high
time that we all realize that any
business, regardless of its nature,
must have a set of clearly defined
goals and a profitable operating
plan. To leave these factors to
chance is to invite trouble. Far too
many businesses today are not busi-
nesses at all — in the true sense —
but are simply refuges for those who
would otherwise be completely with-
out work. If this statement seems
strong and sharp, it is meant to be.
Only one justifiable reason can exist
for being in business — and that is
to make money.

Of course, we all know that
business provides employment, pro-
duces a useful product or provides a
necessary service, and helps to dis-
tribute wealth the basis of our
ecenomy. But a business is first and
foremost a profit-making institu-
tion. To forget or ignore this fact is,
indeed, to court disaster.

So, a business must make money.
This, we are sure, comes as no great
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Part one of a two-part series

surprise. But, what is more impor-
tant — a point you may not be con-
scious of — it is entirely possible
that you are not moving in this di-
rection effectively.  Additionally,
things being what they are in today’s
business world, just making a profit
is not enough. Business is full of un-
certainties, variables, unpredict-
ables. Hence, we have to conduct a
business to make as much profit as
possible — within the framework of
approved ethical practices.

Even though a business continues
from one year to the next and even
shows a profit, it may not be making
as much profit as it should. When
you get down to brass tacks, it is al-
most as bad to settle for a small or
minimum profit as it is to settle for
no profit. A businessman must do
more than just show a net gain at the
end of the year. He must continual-
ly strive for maximum possible
gains. In short, he must seek to ob-
tain maximum profits in every
conceivable way. This is what a
marketing program is for.

Marketing can be considered the
science of running a business. It in-
cludes every aspect of the business
and every person within the busi-
ness. Because it is fundamentally a
science, marketing can take a lot of
guesswork out of running any enter-
prise. It can provide management
with answers to previously unan-
swerable questions. It can eliminate
costly errors, reduce worry, sooth
the pains of many headaches. And a
marketing program doesn’t cost you
a dime. It can be set up within the

existing framework of a business
and not disrupt anything. How then
can a program of this type be adapt-
ed to a TV-radio sales-service busi-
ness?

The answer will depend largely
on the degree of confidence you have
in a marketing program. If you are
willing to try a few innovations and
make a few changes, you can look
forward to corresponding improve-
ments in your business. Basically,
what we want to do is take some of
the hit-and-miss out of the sales-
service business and replace it with
proven, scientific — and often ex-
acting — methods.

In a nutshell, a service-dealer
marketing program should:

I. Set realistic goals for the busi-
ness.

2. Establish a budget and deter-
mine the firm’s break-even point.

3. Improve operational organiza-
tion.

4. Provide a “service-mix” anal-
ysis.

5. Provide a cost and pricing
analysis.

6. Re-evaluate the advertising
and sales promotion role.

Realistic Goals

Essentially, what we want here is
an outline of basic directions and ob-
Jectives. This should be done in the
short run, on a monthly and yearly
basis. In the long run, it should be a
master plan for future growth and
expansion in the years to come.
Every businessman should have a
marketing plan and should stick to it
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More Money . . .

as closely as possible. Allowances
must be made, of course, for innova-
tions and changes in the industry
and in national and local economics
— but the plan must be there and it
must be used.

Budgeting and the Break-Even
Point

Once the ultimate goals of the
business have been set down, the
next job is to establish the frame-
work for carrying out and pursuing
these goals. This framework should
properly be called a budget and it
should be written down — not mere-
ly recorded mentally. This budget
should set forth a schedule of ex-
pected expenses, both operating and
sales, including fixed labor expens-
es, rent, trucks, insurance and tax-
es (assessments, water tax, real es-
tate taxes, etc.).

Although a budget may seem to
be unnecessary in a sales-service
business, this is not so. Any busi-
ness must know what it expects to
spend in a given period, so it will
be able to gage its break-even point
— the point at which a business
takes in enough money to cover its
expenditures. Once this point has
been reached, all additional money
taken in can properly be considered
profit.

In attempting to set up an operat-
ing budget for a TV-radio service-
dealer, we are immediately con-
fronted with a difficulty: There’s no
such thing as an *“‘average opera-
tion.” Variations are extremely
wide, and include: Sales and service
of electronic home-entertainment
equipment; service only, contract
service,; diversitied service; diversi-
fied service and sales — commer-
cial audio, two-way radio, audio-
visual. The cost, income, manpower,
all vary greatly.

To come up with a significant
budget example for this article, ET/
D decided, considering the absence
of specific facts, to confine itself to a
basic budget for a service-dealer op-
eration employing 32 persons. (For
this information, we are indebted to
Mr. Frank J. Moch, executive di-
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rector of the National Alliance of
Television & Electronic Service
Assns. (NATESA). Mr. Moch cau-
tions that there’s no such thing as a
“typical” service-dealer and that
variations in operation exceed by
far the famed 57 varieties.”)

ANNUAL BUDGET —
312 -Man Operation

Salaries (Owner) 9,160
Technicians (2) 12,480
Part-Time Office (2) 4,160
Rent 1,500
Office Supplies, Forms, etc. 360
Utilities 840
Phone 480
Vehicle Expense 2,160
Insurance 960
Taxes 460

Repairs and Maintenance
(Plant) 300
Accounting and Legal 450
Depreciation 600
Advertising and Promotion 480
$34,390

Although it is possible for a busi-
ness to make money without an es-
tablished budget, it seems much wis-
er to spend a little time and find out
at what point a protit occurs. Why
take a chance when you can be sure
by investing a small amount of your
time? This point becomes especially
clear when you want to analyze why
your business is nor showing a prof-
it. If you have a written budget, you
can use it as a valuable tool to de-
termine the cause of your problem.
It can be an jnvaluable tool to the
profit- and marketing-conscious
service-dealer.

For example, suppose your op-
eration fits this 3%2-man organiza-
tion and its budget; let’s see what
you’ll have to do if you barely re-
main in business.

Assume that you have kept care-
ful books on your operation, profit
on TV set sales, radio sales, bat-
teries, profit on service, etc., and
you tind that you are operating on
an average markup of 28 percent.

What must your gross yearly intake
be to break even? It seems simple:
You must take in $122,821.43. This
is your break-even point. Twenty-
eight percent of $122,821.43 is
$34,390 — your total operating ex-
penses. If your annual gross rises to
$150,000 and your operating costs
remain the same, you end up the
year with a gross profit (before tax-
es) of $7610.12 on your capital in-
vestment, including what you have
spent for technical education and
keeping up with the technological
explosion.

Operational Organization

The next step in a service-dealer
marketing program should be the
proper organization of everyday
business activities. This includes
proper delegation of responsibilities,
a simple and efficient routing
scheme, a schedule of the work for
the day and a simple system of re-
cording and categorizing customer
service calls.

Work should be planned so little
or no overlap occurs. Two men
working on the same chassis, for ex-
ample, put a drain on your labor
price. Only one man is productive.
Of course, consultation should take
place on sticky problems, but this
should only be advisory. If a tech-
nician is “stuck’” on a set, it would
be better for him to turn it over to
another technician and go on to
some other job. If two men spend
half an hour each on two different
sets, you get a total of one hour’s
worth of productivity. If two men
spend half an hour on the same set
together, however, you only get a
half hour’s productivity. You, as a
businessman, should be able to take
it from here. Basically, what you are
striving for is maximum. daily ef-
ficiency. This leads, ultimately, to
maximum daily productivity.

(The second and concluding part
of this article will appear in a forth-
coming issue of ELECTRONIC TECH-
NICIAN/DEALER and will cover
service-mix analysis, cost and pric-
ing, and the role of advertising and
sales promotion.) m
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m Cherry’s Radio Communications
Service is one of the busiest and
most modern two-way radio service
shops in Oklahoma City. And it is
the oldest. Cherry’s Radio has been
in the same block of downtown Ok-
lahoma City since 1935, but R. B.
Cherry’s interesting career dates
back to the days of oatmeal box coils
in the 1920s.

“I started my two-way radio serv-
ice business in October 1935 by
renting 400sq ft of tloor space in an
old garage,” says “RB” Cherry,
owner.

Our reporter, not yet born when
Mr. Cherry first started in the radio
business, was impressed and wanted
to hear about the “old days.”

In the Beginning

“Well,” “RB” chuckles remi-
niscently, “let me tell you how 1 got
started in the two-way radio busi-
ness.

“It really began back in the spring
of 1940. I did some two-way radio
work for a pair of revenue agents
who had long been on the trail of
some moonshiners. When | had their
gear all rigged, | remember how the
agents ‘bellied’ their way up a slop-
py. muddy hillside overlooking a
small valley. The moonshiners were
meeting in the valley and the agents
planned to surprise and capture the
entire group.

“Each agent had a walkie-talkie, a
rather uncommon luxury in 1940.
They had planned to go up opposite
sides of the hill. And when they got
into position they were to radio each
other to rush down and surprise the
moonshiners.

“Dragging the bulky radios with
them through the mud was cata-
strophic. By the time they had slosh-
ed their way to the hill top, the mi-
crophones were so clogged with
mud they wouldn’t key the trans-
mitters. The only thing left to do was
stand up and shout to each other to
close in — which they did. Moon-
shiners ran off in every direction.

“Early the next morning when 1|
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Successful service business began in 1935 with

$2000 annual gross

Mobile installation of two-way radio
takes team work.
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Installation technician mounts transceiv-
er bracket to dash panel.
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Technician checks out mobile transceiver
in shop equipped van.

arrived at work, 1 found two very
muddy and disgusted revenue agents
sitting on the curb in front of my
radio shop. They looked like a cou-
ple of soldiers who had just gone
through an obstacle course after a
four-day rain. The outcome of my
first two-way radio venture was
rather disheartening.”

Early Years

“But we’ve come a long way since
those days,” “RB” continues. Two-
way radios were big then — bulky,
low frequency, battery-operated
tube units. They were as heavy and
rugged as tanks.”

“RB” was also one of the first in
his area to work on TV sets when
they were introduced in the late
1940s. He moved his shop to a larg-
er building at 410 N.W. 4th in 1938
when auto radios became popular.
The new place had 950sq ft of floor
space.

“And | used every square inch of
it,” Mr. Cherry says. “In fact, before
long I had to add a balcony for stor-
age because | couldn’t expand any
other way.”

At that time Cherry’s radio had
one technician and an office girl.
When WWII broke out, Mr. Cherry
was asked to train armed forces
personnel in aircraft radio for near-
by Tinker field. He worked in his
radio shop during the day and taught
classes from 4 to midnight for about
a year. Then he was called to the
East Coast as a civilian to train
Army officers in the fundamentals of
radar service. During his absence
from the shop a local engineer took
care of his business. For the dura-
tion of the war “RB” taught and
serviced radar equipment. Ten days
before “D” day he was sent to Eng-
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land to service radar for Doolittle’s
8th Air Force group. He returned
to his radio business in 1946, and in
1947 became an authorized Moto-
rola service station.

Strictly Two-Way Service

Oklahoma City got its first TV
station, WKY-TV, in 1950 and
Mr. Cherry took on the installation
and service of TV sets because he
was about the only man in the arca
who could do it at the time. His
two-way and TV-radio business
grew until 1959 when he decided
TV and two-way were too much of
a load. He sold the TV service busi-
ness. His first love was two-way
radio, so in 1959 he moved to his
present location a few doors away
from the old shop and concentrated
on service and installation.

Cherry’s Radio Communications
Service grossed $30,000 the first
year in its new location. He had two
technicians for service and installa-
tion, and his wife took care of the
office. The new location had 3800sq
ft of floor space and has since been
expanded by an additional 460sq ft
which is used for mobile installa-
tions. The service shop area takes
up about 1000sq ft with the remain-
ing space devoted to storage and of-
fices.

“We have parking space in the
rear to accommodate 13 cars,”
“RB” adds. “We also have three
vehicles of our own equipped with
two-way radio. One is a van loaded
with test instruments which we use
for field service.”

Besides “RB” and Mrs. Cherry,
the shop has four technicians and a
building maintenance man. One
technician specializes in installation
work. “We average about 80 to 100
service calls a month,” “RB” con-
tinues. “But it’s hard to really de-
termine how many calls we get in a
month because they sometimes come
in batches. We also make a number
of routine calls each month that are
simple frequency checks as required
each year by the FCC. I’d say about
one-third of all our service is on con-
tract. We maintain equipment for
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some local government agencies, in-
cluding several FAA radio systems,
the Air Force station and the In-
ternal Revenue Service. All the
government service is on contract.”

Inventory and Installation

Cherry’s Radio stocks enough
small parts to handle the bulk of the
service jobs that the shop is called on
to do.

“We stock very few new system
components,” Mr. Cherry smiles.
“Since we are not in the selling busi-
ness, we only inventory the items we
need for service plus a few things
like mobile antennas, speakers and
cabling. When a Motorola salesman
sells a system, it generally includes
the antennas and other necessary
parts to complete the installation.
The salesmen also know what we
charge for a given standard installa-
tion and this is figured in the sys-
tem selling price. They usually send
the entire system package to us when
we are to do the installation job. If
the system is to be something other
than a standard one, if it is to have a
remote transmitter, paging system
or other additional units, the sales-
man contacts us and we give them
an estimate of installation costs.

“Towers are normally put up on
a contract or bid basis,” Mr. Cherry
continues. “We farm out tower in-
stallations over 1 70ft. A normal tow-
er installation consists of the tower,
antenna and cable connected to the
transmitter. If there is to be a mul-
tiple antenna system on the tower,
as many of the towers over 100ft
have, there is obviously an extra
charge. | guess one of the reasons
many businesses put their antennas
on someone else’s tower is because
of the paper work involved in au-
thorizing a certain antenna location
and height.

“The FAA has to authorize tower
installations, and because of the
nearby airfields, many of the towers
are required to have marker lights.
For these reasons, businesses will
often rent antenna space at a cost
of 20 to 30 cents per foot of tower
height per month. A renter will pay

at least $ 100 per month for space on
top of a 500ft tower. (20 cents
times 500)). Sometimes as many as
eight or nine antenna systems are
installed on a single tower and con-
nected to transmitters operated by
remote control over leased telephone
lines. Two local TV towers have
such antenna systems now.”

Cherry’s has performed many
mobile and base station installa-
tions over the years. “RB” tells our
ET/D reporter that “we did mobile
radio installations as far back as
1938 — before they even had base
stations. Then they could only com-
municate mobile to mobile. In those
days the only ones who had mobile
two-way radios were the govern-
ment agencies. We installed a num-
ber of mobile radios in cars for the
FBI at that time and what a job it
was. We couldn’t mount the antenna
on the outside of the car because it
would be too conspicuous. So, we
made a snap-on connector on the
body of the car to which the antenna
could be quickly connected. When
the antenna was not being used it
was hidden inside the car by clips
that held it in place in a horseshoe
loop next to the upholstery on the
roof. Remember, they had long an-
tennas then because of the low fre-
quency they operated on. Every time
they wanted to transmit to another
car they had to un-clip the antenna
and rush outside to connect it.

“In those days our radio service
charge was $1.50 per hour and a
technician had to know a lot more
than just radios.” Cherry’s Radio
Communication Service has grown
over the years to an $85,000 busi-
ness in 1967, with an even better
outlook for 1968.

Service, Design and Training
“RB” says “our actual range of
service work covers as much as a
120-mile radius from Oklahoma
City, but there’s hardly a county in
the state that we haven’t done some
service in.” As a service shop, Cher-
ry’s not only has some of the most
modern test instruments available,
but even a number of special test
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R.B. Cherry, owner of Cherry’'s Radio, figures antenna matching system.
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Jigs he built himself. “RB” is well
known for his ability to design spe-
cial systems for special jobs. He was
called upon to design a remote mon-
itoring system which would tell a
maintenance engineer miles away
if a pipeline valve at a petroleum
pumping station was opening and
closing properly. He designed the
system using a single transistor-bat-
tery-operated transmitter with a re-
lay to light an alarm lamp on the
maintenance control panel. At that
time transistors were still in their
infancy.

“It was quite a challenge” Mr.
Cherry states, “and it’s still work-
ing.”

He has built other units for simi-
lar applications and still gets calls
for special designs from local gov-
ernment agencies as well as petrole-
um companies.

He once built a remote trans-
mitter for the Secret Service which
was used to round up a gang of
counterfeiters. “That one wasn’t
used in the mud, however,” he
smiles.

Mr. Cherry is also well known tor
his willingness to share his knowl-
edge of electronics. He gave up his
business during the war years to
train many good technicians for the
armed forces, and in 1965 he was
asked by the FCC in Washington to
train a man from the Republic of
Samali in two-way radio. Mr. Cher-
ry readily accepted. Hassan Ali
Abdisalam arrived at Oklahoma
City in February 1966. He was
sponsored by the Agency for Inter-
national Development (AID) who
paid his transportation, medical
care and living expenses during the
seven months he was at Cherry’s
Radio. “RB” taught Hassan every-
thing he could about two-way radio
from installation to service. Hassan
was a Lieutenant in his country’s
police system when he came to the
United States. When he returned to
Samali he was pronioted to Captain.
Of all the technicians Mr. Cherry
has helped to train, Hassan Ali
Abdisalam will probably be his most
memorable. m
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Introducing the
hundred dollar
ntenna
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plus a not so short story about why Winegard’s new SC-1000 is worth
every penny...why it's the most powerful 82-channel antenna ever
created for civilian use...and how it can change your antenna business.

Every once in a while a new antenna
comes along that's more than just
“new’ and ‘‘different looking’* and
“bigger’ and ‘'better’” and ‘‘more
powerful'’. Once in a while, maybe
once in a lifetime, an antenna is
created that makes all the ‘‘usual
claims’’ and then supports every
one of the claims with performance.
That's our hundred dollar antenna.
The SC-1000. The top of our Super
Colortron line. The top of any an-
tenna line ever created.

This VHF-UHF-FM super fringe an-
tenna has undergone exhaustive
testing and tuning refinements—
and proved that it delivers perform-
ance worthy of its name, and it's
price. Take, for example, an instal-
lation in Houston—41-feet above
ground, equipped with rotor and 75
ohm downlead (no preamplifier.)
The owner* writes that with the SC-
1000 he is now receiving superior
reception on stations ranging from
60 miles away (Bryan, Texas) to 200
miles away (Alexandria, La. and La-
fayette, La.) Now that's what we call
results. And it's why the SC-1000 is
already being called ‘‘the long dis-
tance antenna.’’ Because it pulls in
the farthest away, toughest chan-
nels—and always better than ever
before.

Yes, feature for feature and dollar
for dollar (even a hundred dollars)
there has never been an antenna
like the SC-1000. Let's take a look
at the features.

*Name supplied upon request.

Exclusive New Compact ‘“Wedge”’
Design ... Plus New Vertical Beam
Phasing On Each VHF Channel. Ver-
tical Beam Phasing on all VHF chan-
nels means there is no signal pickup
from above or below the antenna. It
means interference from such
sources as airplanes, cars and dia-
thermy machines are shut out. And
it means that ghost signals are high-
ly rejected. And that's not all. The
VHF capture area is doubled and
power gain over a conventional sin-
gle bay is doubled. The vertical
beam is flattened and elongated and
spurious vertical lobes are elimi-
nated. All that, and the SC-1000,
with its unique ““Wedge'' design, is
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still vastly shorter and more me-
chanically stable than any other con-
figurations would have to be to come
close to the gain of the SC-1000.

Vertical Beam Phasing

““NOT THIS

New ‘““Constant Focus’’ UHF Screen.
Concentrates all signal on Tetrapole
collector element, provides as much
signal capture area as an 8-foot
parabolic, and ata fraction of a para-
bolic's size and weight.

New ‘‘Interlaced UHF Resonant Re-
flectors’. Form a high density mag-
netic screen with all current fields
in phase and working -together for a
new high in parabolic reflector effi-
ciency.

Exclusive Patented* VHF Director
System. Absorbs VHF signal and
focuses it onto the collector ele-
ments. Helps give the SC-1000 pin-
point directivity to knock-out ghosts,
smear and snow. *U.S. Patent No.
2700105, Canada No. 511984,

New ‘‘Tetrapole’” UHF Collector
Element. Has larger signal absorp-
tion area )

than standard
UHF dipole.
Maintains con-
stant 300 ohm im-
pedance and allows no foss coupling
between the VHF and UHF opera-
tions.
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