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There’s a heckuva lot of VTVM units around.

Only the 177 “Professional”

has battery eliminator, mirrored scale,
half volt scale for transistor circuits
and-your name.
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If you're one of the skeptics who think
one VTVM is pretty much like another,
the B&K 177 “Professional’ will
change your mind. This one stands

out from the crowd.

A gigantic 7" mirrored scale reads faster,
more accurately. An extra-sensitive 0.5
VDC range will check transistor circuits.

A zener diode regulated power supply
insures reliable ohmmeter performance.
No batteries required. A single probe
ends cable fumbling. Transit switch
position protects the meter on the road.
The vinyl covered steel case is good-
looking and tough. Its appearance
symbolizes your professional status and,
above all, it has B&K quality.

Any way you look at it, the 177
“Professional” is really different and it’s
all yours —the handle is personalized
with your name. Cost? Just $79.95.

B&K Division of Dynascan Corporation
1801 W. Belle Plaine » Chicago, Illinois 60613

Where Electroric Innovation Is A Way Of Lite
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Nine-seventy-five buys you a complete funer 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 12-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,
sis, and model numbsar. Send
and customized replacements to

also TV make, chas-
orders for universcl
Indianapolis.”

Partz Freasency . Tube Tube - Weater

MFT.L i3 MeSound gy 6Lg  Parallel 6.3V
MFT2 i3 meSound  3ers  5is  Series 450 MA
MFT3 22 meSound gers 58 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—Hi gain—Lo noise

—Universal mounting

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

SOUTH-EAST
WEST . . umeoee

APRIL 1968

TUNER SERVICE CORPORATION

HOME OFFICE, MIDWEST .... .. 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . ..
UNDER NEW MANAGEMENT, EAST 547-49 TONNELE AVE., Jersey City, New Jersey ... ..
938 GORDON ST, S. W. Atlanta, Georgia .........
SARKES TARZIAN, Inc. TUNER SERVICE CIVISION

10654 MAGNOLIA BLVD., North Hollywood, California

FACTORY-SUPERVISED

TUNER SERVICGE

.. TEL: 317-632-3493
... 1EL: 201-792-3730
... TEL: 404-758-2232

.. TEL: 213-769-2720
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IG5 Tins for Technicians /|[|LY, -

“Trading up’ resistors
prevents call-backs

i , 1| )

w

il
4 watt 10K ohms !VIOL:

Load Cycled 1% hours m;, Y, hour off

4000 6000 8000 10,000
HOURS

PER CENT
RESISTANCE CHANGE

_—F

Typical stability test data: 10,000-hour load cycling
test. Average resistance change is less than 1%!

Color television sets eontain some potential trouble
spots for fixed resistors. Sudden overloads or short-
outs of a tube, diode or transistor, or leakage in a
by-pass capacitor may cause enough current surge in
a carbon resistor to cause it to open or to suddenly
increase in value. You wind up with a strange set of
symptoms that take a lot of point-to-point testing
to unscramble.

EXAMPLE: Suppose a tube or capacitor shorts out.
This may cause excessive current drain on the power
supply which may affect a resistor in the bleeder
network. This resistor may increase in value which
would then reduce voltage in subsequent circuits.
When this happens, a number of controls must be
re-adjusted. By replacing the resistor with a Mallory
MOL, the set is brought back to normal operation
and the MOL construction virtually precludes this
type of difficulty happening in the future.

Granted, resistors don’t fail as often as other com-
ponents. But when it happens, you can take out a
simple insurance policy against call-backs by replac-
ing faulty carbon resistors Wlth Mallory MOL’s. For
just a few pennies more, you're putting a world of
extra life and stability in a critical part of the circuit.

In a nutshell, MOL’s are metal oxide film resistors
with stability comparable to wire-wounds, but far
lower in cost. They ecan stand brief overloads of
several times rated wattage without damage. Humid-
ity and vibration don’t bother them. They’re non-
inductive up to 250 me, so you can use them in rf and
if sections without a worry. As for stability, we’ve
run them on load cycle tests up to 10,000 hours and
resistance values hold steady within 19,! No wonder
every major TV manufacturer is using them.

MOL resistors are usually a bit larger than carbon
types, so you may have to bend a few leads to fit them
in. They come in 2, 3, 4, 5 and 7 watt sizes (which is
more than you’ll need in most carbon resistor replace-
ments), in resistance values up to 500K.

Your Mallory distributor stocks MOL’s in the values
you’ll need. And he has an up-to-date cross-reference
list which shows you the Mallory part numbers to
specify for popular TV sets, by manufacturer and
chassis number. See him, or write to Mallory Dis-
tributor Produects Company, a division of P. R.
Mallory & Co. Inec., Indianapolis, Indiana 46206.

DON'T FORGET TO ASK EM— 24t eloe needs fixing ?”
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37 CHASING COLOR TROUBLES WITH A SCOPE
Explains a scope troubleshooting procedure on some of the circuits
in a Philco-Ford color TV chassis

42 SELLING AND INSTALLING MATV SYSTEMS
Part two of this series gives you the fundamentals of distribution sys-
tems, cable routing and the calculation of signal losses

46 MAKING A GO AT TWO-WAY RADIO
Part three of this two-way radio series explains some of the
problems of service and installation, with information on test
instruments used for Citizens Band radio

50 USING AUDIO TEST AND ALIGNMENT INSTRUMENTS
Concluding article in this series introduces you to wow and flutter
causes and the test instruments used to service these problems

53 SEMICONDUCTORS FROMATOZ
Part twenty-one of this series explains the application of photo-
optics in various circuits

58 PARTNERSHIP TO PROFITS
Our ET/D field editor tells how two service technicians combined
their talents to build a thriving TV service-dealer business in one of
our growing midwest communities

62 SERVICE DEALER AND THE B.B.B.
This article explains the advantages of a good working relationship
with the Better Business Bureau. It explains the BBB’s stand on com-
plaints from customers — both justified and unjustified
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Our cover shows a new sales and service shop recently opened by two
TV service-technicians — their story begins on page 58 of this issue,
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ADMIRAL: Color TV Chassis K15
AIRLINE: TV Model GEN-13168A
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PHILCO-FORD: TV Chassis 18J32
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ALIGNMENT OSCILLATORS

DESIGNED TO MAKE SERVICING EASIER
INTERNATIONAL

BOTH NEW FROM

MODEL 812
(70 KHz — 20 MHz)

The Model 812 is a crystal controlled
oscillator for generating standard
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
crystal. Tolerance .001%. Output
attenuators provided. Battery oper-
ated. Bench mount available.
Complete (less crystals) $125.00

Write for catalog

ot M o
4.

MODEL 814
(70 KHz — 20 MHz)

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
Both the Model 812 and Model
814 have positions for 12 crys-
tals and the entire frequency
range is covered in four steps.

INTERNATIONAL
CRYSTAL MFG. CO., INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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EDITOR’S
MEMO

Space-Age ‘Imagineering’

Not all young people today spend
their time at sit-ins. be-ins. mill-ins
or love-ins. Some brilliant young
minds at our technical colleges have
a new  gimmick outfoxing the
telephone company. “The telephone
company calls it stealing.” according
10 a WALL STREET JOURNAL article.

With the cditor's permission, the
following is a paraphrased portion
of the article titled: “Tclephone Op-
crators: Ingenious Young Men OQut-
fox Phone Firms.” which appeared
in a recent issue of the WALL STREET
JOURNAL. ET /D readers may cnjov it.

Take a small group of young. per-
suasive engineers who know the
workings of a computer and the
language of telephone  operators,
and they will tell you they are inter-
ested in proving that “the system”
can be beaten.

The techniques the tree phoners
use are eluborate. In one city. a young
engincer fed all the telephone num-
bers from four local cxchanges into
a computer. The result — a list of all
the phone numbers that weren’t list-
cd. He then dialed all those numbers
until he found out which ones would
get him into open long-distance lines
— lines which. incidentally. werc
leased by various corporations. Then
he used these lines for toll-free calls.

At another meeting of minds. a
few Harvard and MIT boys got to-
gether and devised some methods for
making long-distance calls anywhere
in the world. The methods ranged
from using the tape-recorded sounds
ol a telephone being dialed — which
was used to activate the telephone
company’s  call-placing  equipment
— 10 a scheme designed to foil “Ma
Bell's™ billing computer. They upset
their own applecart though when they
found out how 1o get into the Defense
Dept. lines and began calling SAC Air
Force bases. (In return for telling
AT&T how they did it, it is reported
that the men were not prosecuted.)

Out on the East Coast, another
student built an electronic  gadget
that allowed his triends to call him
free!

One young man, now a research
cngineer at an Ivy League college,
compares the telephone tactics to
scientific  experimentation.  As  he
puts it, “The most enjoyable thing
was when we predicted from our pre-
vious work that certain number codes
do something and then we saw it hap-
pen — which is after all. the pleasure
in all scientific experiments.”

ELECTRONIC TECHNICIAN/DEALER



Join “THE TROUBLESHOOTERS”

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

Suddenly the whole world is going
electronic! And behind the micro-
wave towers, push-button phones,
computers, mobile radio, television
equipment, guided missiles, etc.,
stand THE TROUBLESHOOTERS
—the men urgently needed to in-
spect, install, and service these
modern miracles. They enjoy their
work, and get well paid for it. Here's
how you can join their privileged
ranks—without having to quit your
job or go to college to get the neces-
sary training.

UST THINK how much in demand you would
be if you could prevent a TV station from
going off the air by repairing a transmitter...
keep a whole assembly line moving by fixing au-
tomated production controls...prevent a bank,
an airline, or your government from making
serious mistakes by servicing a computer.

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

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

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

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

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

For over 30 years, the Cleveland Institute of
Electronics has specialized in teaching electron-
ics at home. We’ve developed special techniques
that make learning easy, evenif you’ve had trouble
studying before. Our AUTO-PROGRAMMEDTM
lessons build your knowledge as easily and
solidly as you’d build a brick wall—one brick at
a time. And our instruction is personal. Your
teacher not only grades your work, he analyzes
it to make sure you are thinking correctly. And

he returns it the same day received, while every-
thing is fresh in your mind.

Always Up-To-Date
To keep up with the latest developments, our
courses are constantly being revised. This year
CIE students are getting new lessons in Laser
Theory and Application, Microminiaturization,
Single Sideband Techniques, Pulse Theory and
Application, and Boolean Algebra.

In addition, there is complete material on the
latest troubleshooting techniques including Tan-
dem System, Localizing through Bracketing,
Equal Likelihood and Half-Split Division, and
In-circuit Transistor Checking. There are spe-
cial lessons on servicing two-way mobile radio
equipment, a lucrative field in which many of
our students have set up their own businesses.

Your FCC License—or Your Money Back!
Two-way mobile work and many other types of
troubleshooting call for a Government FCC
License, and our training is designed to get it
for you. But even if your work doesn’t require
a license, it’s a good idea to get one. Your FCC
License will be accepted anywhere as proof of
good electronics training.

And no wonder. The licensing exam is so
tough that two out of three non-CIE men who
take it fail. But our training is so effective that
9 out of 10 CIE graduates pass. That’s why we
can offer this famous warranty with confidence:
If you complete a license preparation course, you
get your FCC License—or your money back.

Mail Coupon for 2 Free Books
Want to know more? Send for our 40-page cata-
log describing our courses and the latest oppor-
tunities in electronics. We’'ll also send a special
book on how to get a Government FCC License.
Both are free—just mail coupon below.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the
new G.|. Bill. If you served on active duty
since January 31, 1955, or are in service
now, chetk box in coupon for G.l. Bill
information.

Cleveland Institute of Electronics

ci

1776 E.17th St., Dept. ET-39, Cleveland, Ohio 44114

1
Cleveland Institute of Electronics :
1776 E. 17th St., Cleveland, Ohio 44114 1
Please send me without cost or obligation: :
1. Your 40-page book “How To Succeed In |}
Electronics’™ describing the job opportu- 1
nities in electronics today, and how your |
courses can prepare me for them. :

]

]

]

]

]

1

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

w~

[ Check here for G.I. Biil information
Accredited Member National Home Study Council
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LETTERS

T

"TO THE EDITOR

WOW — Quality Color
Transmission at Last

In your Editor’s Memo titled *“Color
TV vs the Customer,” (ET/D Decem-
ber 1967) you seem to infer that the
average color receiver is the standard
of the industry. Perhaps you have
never tried matching two supposedly
identical color TV sets. With luck
and patience a close match can be ex-
pected, but it doesn’t last long. Heaven

help the color TV broadcasters if they
have to rely on home receivers to sct
up color cameras.

Our color monitors cost twice as
much as the best color TV, and they
have no RF or IF secctions! The dif-
ference is in the precision circuitry
and stability. This precision monitor-
ing equipment might not be necessary
if it were not for an agency called the

FCC. They take a very dim view of

nonstandard television transmissions.
If TV manufacturers were required
to meet half the standards of broad-
casting, the color TV industry would
be set back five years. If the set owner
didn’t adjust his contrast and chroma

AMERICA'S MOST
RELIABLE TUBE ANALYZER

.DNTlNENTAI_

You don’t need three guesses to tell if a tube is bad — or why. With
the new Sencore MU140 Continental, you know. Right now. And you
simply can’t go wrong. Because it's a complete tube analyzer for 4-way
testing — true mutual conductance (using exclusive 5000 hertz square
wave), full cathode emission, 100 megohm grid leakage, and internal
shorts. Tests all tubes, including foreign — over 3000 in all. Obsolescent-
proof, too — with ‘“new socket” panel, and controls so standard the
switch numbers correspond to the pin numbers in any tube manual.

It it's reliability you want —for years to come — you
need the Continental. It's the best way to be sure —

for only
See America’s most complete line of professional

test instruments — at your Distributor now.

n SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

. for more details circle 133 on postcard
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controls too high, a richly saturated
scene would not bloom. If tuners were
not prone to drift, there would be no
need for AFC.

Our visual carrier is accurate to
within =+ 1kHz, far better than any
TV tuner made. | realize that it is not
possible to match crystal accuracy
with a VFO but don’t blame that on
the broadcast station.

You might be able to correct the
green fleshtone problem if you gave
the broadcasters your help instead of
general criticism. When such a prob-
lem is evident, call the station and re-
port what program was affected and
what program information was involv-
ed in the color shift. Most stations will
welcome a call if a viewer does not
receive a satisfactory picture. But,
the broadcaster can only control the
quality of the signal until it is trans-
mitted.

DAvID G. STORBERG
KSTP-TV
Minneapolis, Minn.

o As Mr. Storberg points out, the FCC
takes a very dim view of nonstandard
television broadcasts—and so do we,
as they affect the service techniciun
who has to train the customer in the
“art of compensation for inconsis-
tency.” We submit that color TV re-
ceivers should not be considered
standards, but what is « standard?
Wihat difference the cost of color mon-
itors and expensive cameras in broad-
cast stations if the levels between these
“standards” are not standard? Re-
member, 100, there is sometimes a big
guap between the transmitter and the
antenna. Myr. Storberg concludes that
they can only control the quality of
the signal until it is transmitted. Won-
derful — that's all we ask. — Ed.

Musi-Pak Tapes?

We have sold several Musi-Pak
tape players, Model 300 and are un-
able to find a source of additional
tapes for this unit. Perhaps an ET/D
reader can tell us where these tapes
may be purchased.

FRANK ScHMIDT
Middleburg, N. J.

Bouquets and Brickbats
Congratulations, you hit the nail
right on the head with your editorial
“Color TV vs the Customer” in your
Editor’s Memo, December 1967. It is
becoming more and more apparent
that in order to see a good color pic-
ture you have to go to the movies.
Something should be done — and fast.
Something should also be done con-
cerning the conditions that Heinz
Neuman told about in his letter to the
editor in the same issue where he

ELECTRONIC TECHNICIAN/DEALER



See your Sprague Distributor for win-
dow-size blow-ups of this message. Or,
send 10¢ to Sprague Products Co., 65
Marshall St., North Adams, Mass. 01247
to cover handling and mailing costs.
Please ask for poster RP-36.

first starts acting up . ..you'll please the family
...and SAVE money in the long run!

ANY, NORTH ADAMS, MASSACHUSETTS FOR. ..

DEALER

MOPON’T FORGET TO ASK YOUR CUSTOMERS ‘“WHAT ELSE NEEDS FIXING?”

. for more details circle 140 on postcard

APRIL 1968 25




non-drift tuner
cleaner

specifically
formulated
by [ S<| for
color TV
tuners

*wiLL NOT M

it
CATALOG No. 8888 J
Suggested Net $1.95

quality in electronic chemicals.

Always insist on [G€]

ELECTRONICS
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Only SPRA-LUBE safely cleans away all oxidation, dust and
dirt, dries quicker, will not harm plastics, and leaves a
fine, light protective lubricating coating essential to keep-
ing color tuners in peak operating condition. Often imi
tated, never duplicated ... SPRA-LUBE s the one proven
cleaner-lubricant for all color TV tuners, the only product
in its field carrying the proud GC label, your assurance of

GC ELECTRONICS

A DIVISION OF HYDROMETALS, INC.
MAIN PLANT ROCKFORD ILL.US.A

ASﬂC

you'll get more for your money, everytime!

$?

Giant FREE Catalog...

Only GC gives you everything in electronics
has for almost 40 years. Match every

part and service need from over 10,000
qualily items. Write for your copy today!

tor more details circle 112 on postcard
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has
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CHEMICALS

TUNERLUB

For quiet TV tuner
operation.

Cat. No. 26-01-S
134 oz. Tube
Suggested Net .99¢

.,

DC-29 Silicone

heat sink compound
Cat. No. 8109 . . .
1-0z. Tube
Suggested Net $2.39

EPOXY GLUE

“‘Super Grip’' ., . NASA
Approved Cat. No. 347
... 2-Tube Kit
Suggested Net $2.50

|

' TO THE EDITOR

i _LETTERS
-

[ g | Proothimana el

pointed out the difticulty of repairing
some of the fiascoes that most of the
manutfacturers are foisting on the pub-
lic. It seems that the only people
happy with most of the new sets are
the stockholders the customer’s
goodwill is a thing of the past. It's a
cinch that somebody has to puay for
the extra time it takes to repair some
of the weird circuits used in the new
sets that are responsible for big repair
bills.

While it is perhaps not fitting that
your magazine become a crusading
agent for the down-trodden service
technician vs the avaricious, money-
mad, ‘‘space brainwashed” manu-
facturers, a “bouquet and brickbat”
column might be a good idea. If the
manufacturers are not more careful
they just might find out that “solid-
state” could become “rigor mortis.”

MURRAY WITTNER
Long Beach, N. Y.

Missing Manual

I recently acquired an Qak Ridge
CRT tester, Model 106. Unfortunately
I did not receive a manual with it and
I'am unable to use it. Can you supply
me with the address of the Oak Ridge
Products Co. (Div. of Vidco Televi-
sion) so that | can contact them for
instructions.

TrHomas H. SEEGER

Hampton, Va.

e We tried 1o locate this one, bui to no
avail. If an ETID reader can send
some information on this unit, we will
see that Mr. Seeger gets it—Ed.

Sweep Motor

I enjoy ET/D very much and |
usually turn to “Letters to the Editor”
first. I hope an ET/D reader can help
me. I have a Simpson FM signal gen-
erator, Model 479, which is in dire
need of a new sweep motor. The fac-
tory can not supply the motor. The
part number is 22-302-118. [ would
be interested in obtaining one, cither
new or used.

Cias. G. Cross

Parkersburg, W. Va.

Schematic Wanted
I thoroughly enjoy ELECTRONIC
TECHNICIAN/DEALER. 1 am  hoping
an ET/D reader may be able to tell
me where | can obtain a schematic for
a Tele-Mate Model MODS00 CB
transceiver.
FRED ARMSTRONG
Reno, Nev.

ELECTRONIC TECHNICIAN/DEALER



The New 1968 Improved Model 257 A R[ VOL” ’. IONAR y N[ W

TUBE TESTING OUTFIT

e Tests all modern tubes including
Novars, Nuvistors, Compactrons and Decals.

i[ fq'% @@@QQ@
| i@®®@@

) &
| 'Y X .} and Color
N X X ANNOUNCING... for the first time

A complete TV Tube Testing Qutfit designed specifi-
cally to test all TV tubes, color as well as standard.
Don't confuse the Model 257 picture tube accessory
components with mass produced ‘‘picture tube adap-
ters” designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-

COMPLETE WITH ALL cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPTERS AND A[[ESSORI[S, tube testers previously produced by us. They were

custom designed and produced to work specifically in

NO "EXTRAS” conjunction with the Model 257.

STANDARD TUBES: BLACK AND WHITE PICTURE TUBES:

u” Single cable used for testing all Black and White Picture

e All Picture Tubes, Black and White

V* Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.
Compactrons and Decals. 1”* The Model 257 tests all Black and White Picture Tubes
¥ More than 2,500 tube listings. ) o for emission, inter-element shorts and leakage.
v Tests each section of multi-section tubes individually
for shorts, leakage and Cathode emission.
v Ultra sensitive circuit will indicate leakage up to 5 COLOR PICTURE TUBES:
Megohms. . el ) . u” The Red, Green and Blue Color guns are tested individ-
v Employs new improved 41" dual scale meter with a ually for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between controf
vibration-less readings. ) grid, cathode and heater. Employment of a newly per-
Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel. tests in the shortest possible time.
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all s so
adapters and accessories, ready to plug in and use. No “extras” to buy. Only.........
We have been producing radie, TV and electronic test equipment since 1935, which means we were making
CE Tube Testers at a time when there were relatively few tubes on the market, ‘'way before the advent of TV. The
Nor model 257 employs every design improvement and every technique we have learned over an uninterrupted pro-
duction period of 32 years. Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

i L e e e e e e e I IR~ W " “
| ACCURATE INSTRUMENT CO., INC. |
| Dept. 567 2435 White Plains Road, Bronx, N. Y. 10467 |
|
|

Try it for 10 days before you buy.
If completely satisfied then send

| . -
.00 and pay the balance at the Please rush me one Model 257. If satisfactory | agree to pay $10.00 within 10 days
$1t0 0? 1(;](?0), th until th | and balance at rate of $10.00 per month until totai price of $47.50 {pius P.P., handiing
rate o $ .00 per month until the | and budget charge) is paid. If not satisfactory, | may return for cancellation of account. |
total price of $47.50 (plus P.P., | % B I
handling and budget charge) is I |
. e Address e e —— = ]
paid. If not completely satisfied, e B stat |
. Y. — __Zone ate.
return to us, no explan ation [J Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping |
necessary. L charges. You still retain the privilege of returning after 10 day trial for fuli refund. _!

for more details circle 102 on postcard
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E. F. JOHNSON CO.

FM Two-Way Radio Model 242-502, 503 — Transmitter and
Power Adapter Circuit Descriptions
The entirely solid-state Johnson FM transmitter uses
nine transistors, two clipping diodes and a varactor diode
modulator. The transmitter will deliver a minimum of 5w
RF power output to a 50 € load. Refer to the schematic
while following the transmitter circuit description.

Audio

The audio section consists of Q18, the Ist audio amp-
lifier; Q19, the 2nd audio amplifier, and Q20, the modu-
lator.

The incoming signal from the microphone is coupled
to the Ist audio amplifier by C92 which also pre-empha-
sizes the audio. Q18 and Q19 raise the audio to a suitable
level for clipping. D10 and D11 because of their “‘soft
knee” characteristics clip and limit modulation with a
minimum of distortion. The audio from the clipper goes
through a low pass filter, L17, C97, L18 and C98, with a
sharp cutoff characteristic beginning just below 3kHz. The
modulating stage, Q20, raises the prepared audio signal to
a level adequate for modulation, with R107 providing
modulation control. Varactor diode, DV, provides direct
frequency modulation and partial frequency temperature
compensation. Bias voltage is supplied by the resistor-
thermistor network consisting of RI124, R125 and RTI.
R 125 serves also as the fine frequency adjustment.

Oscillator
Q21 is the oscillator transistor, serving in a modified
colpitts circuit. C105, C106, comprise fhe frequency and

MICROPHONE

Qi
FIRST 2uDI0

temperature compensating elements. Major frequency ad-
Justment is provided by selection and adjustment of L20.
The actual temperature coefficient values for RT1, C105,
C106 are keyed to the characteristics of the pamcular crys-
tal used (Y3). No oven or crystal heating device is used.

Frequency Doubler

Transistors Q22, Q23 and Q24 function as doublers,
multiplying the crystal oscillator output frequency eight
times. A double-tuned circuit consisting of L24, CI15,
L30 and C130 between the 2nd and 3rd doubler reduces
the fundamental and Ist doubler products.

Driver and Final

Driver Q25 and final Q26 raise the RF power level to
between 5 and Sw. A series L network, consisting of C132,
L29, C133, provides harmonic attenuation and 1mpedance
matching to 50Q . The remainder of the filtering necessary
1s in the power adapter unit, where a scries L network

“tunes out” the antenna relay and provides “peaking” ad-
Justment for small load variations.

Voltage Regulation

To provide consistent performance under changes in
supply voltage and temperature, voltage regulation is used
in the power adapters. An output of 9v regulated is ref-
erenced to a temperature compensated zener diode. This
regulated output powers the transmit audio, oscillator, 1st
doubler stages and the receiver except for the audio section.
A germanium diode is placed in the line to the oscillator to
offset ambient temperature effects on the regulating tran-
sistor. This insures regulation of better than = 0.05v over
the ambient temperature range of —30°C to +60°C.

wasiCeron, L e

.!. 55,r

9 ) wer
|
mz

———

cros

. so; [ﬂm ™
I
330 cms"

_*

+9.0¥DC TRANS 0SC.

20

——
‘ s 2 13,0V TRANS, -
_*3.0V MEG -,

= | 3 ¢
ok nd dae 3 Pl el El be 0w 4+
1087 d N iE LN A a7 - -
. Run | et Ri2 eus mz&
corS cos T~ £100 | cs7 L L) i
seur | AUS 6F | | | 275F N e | |
J 70 O 4 l & & e ® S
x E - ’ »
» 75 ) -
i Saor] Ry
£ -+ T 4
- T 4 828
Rics
Ik 100
RI3S
wwf

| |
E : o 2N
O

el ]

|

L 38¢
A zz -17pF
q22 023 t ‘? s
R L‘Ugr R DOUBLER DORIVER J gg:ls"‘v ‘
S0UBLER G, - ;L’
+t ey ) 1 57 \
pes c‘zlz:‘ 9 ‘1126 l\‘!
w33 S,DF_L | L r & % Riaz ms 2z |
B lese | =~ 108 np
frow | R3S LR :2% (- |
i 1l 390 . | 218 [ e |
| A | 3 cizr
| 1 cowe L al oave il l i o ‘ 98%: | J 00iuF J
! e T T
<1l
|m,l,f+ 00iF ‘ 0OINF 00isF T i 130,"_,*
o
T / A S [
044 GReEn L€ L L3 i3 g VIOLET | L3z GRAY 4 L33 WHITE -
| |

28

ELECTRONIC TECHNICIAN/DEALER



*Oplicna with dealer

RCA’s Headliner: first and finest of the 14-inch portable colorTVs.
First because it's pulled the most sales of any 14-inch diagonal color set made. Finest because it's

got the big features. Like advanced circuitry that won't go haywire. Like true room-to-room portability.
And 2102 sqg. in. picture that's true to fife—and true to the reputation of the picneer name it

bears Sell the first and finest, the Headliner. It's one reason we say: When you're 1
the first name in home entertainment there’s got to be a reason. “ﬂ"
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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

APRIL 1968

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 loss coupling
between the VHF and UHF opera-
tions.

Exclusive ‘‘Impedance Correla-
tors’’. Provide perfect 300 ohm VHF
impedance matchand produce more
signal gathering power per inch of
antenna—and also contribute to

making the SC-1000 extremely com-
pact.

Exclusive Ellipsoidal Boom. Strong-
est boom ever used on a tvantenna.
All elements of antenna are special
aluminum alloy 40% stronger than
used on most antennas.

Long Distance FM & FM Stereo Re-
ception Bonus. Comparable to the
results you get with a 10 element
FM yagi.

Genuine Gold Anodized Finish. The
only permanent gold finish on any
antenna. Sunfast. Protects against
corrosion and fading. Lasts years
longer.

Exclusive Built-In Cartridge Hous-
ing. Integral part of the antenna
3 2 keeps downlead
connection
weathertight.
Accepts Wine-
gard’s solid state
cartridge pream-
plifiers, color spectrum filter, etc. A
truly great Winegard innovation.

Exclusive Winegard Gold Bond Per-
formance Guarantee, Plus A New
2-Year Replacement Warranty.

The SC-1000 Will Change Your En-
tire Antenna Business. We created
the SC-1000 simply because there
was a glaring need for a modern 82-
channelsuper powerful, super fringe
antenna. And performance figures
show that it has far surpassed even
our most optimistic goals. So when-
ever you want to get the last ounce
of clean, brilliant reception from a
new color set—whenever you have a
tough reception problem, install the
new Winegard SC-1000. You'll have
the most satisfied customers in
town. And you’'ll have the best an-
tenna profits in town!

Find Out For Yourself. We want you
to see for yourself that ‘‘the hundred
dollarantenna’’ is everything we say
itis,and more.Sotryone firstchance
you get. Ask your Winegard distrib-
utor for details now. And write for
Fact-Finder #261.

Winegard

ANTENNA SYSTEMS
WINEGARD COMPANY « 3000 Kirkwood Street « Burlington, lowa 52601
© Copyright 1968, Winegard Company, Burlington, lowa

. . for more details circle 142 on postcard
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Transistor Testing...

in or out-of-circuit!

e No guesswork or confusion
e No numerical readings to interpret.

LEAKAGE [wo
; Goop
1

|\

1 .LEcTROTEC"
[‘ MODE r-280

. "EQE
L@ ,
POWER

v.v

NEW ETTECH TT"250
TRANSISTOR ANALYZER
One Year Warranty

IN-CIRCUIT TESTS. Positive Good/Bad in-circuit and out-of-
circuit testing. No numerical readings to interpret. In-circuit testing is
a measurement of dynamic AC gain. No transistor leads to unsolder
or disconnect.
OUT-OF-CIRCUIT-TESTS (BETA OR GAIN). Measures transistor
Beta or Gain on 2 scales: 0 to 250 and 0 to 500. Automatic biasing . . .
no calibration required.
LEAKAGE. Measures transistor leakage. (Icpg) directly in micro-
amperes.
DIODES AND RECTIFIERS. Measures reverse leakage and for-
ward conduction directly to determine front-to-back ratio.
POWER TRANSISTORS. Simple Good/Bad test instantly deter-
mines condition of power transistors. Power Transistor Socket on
panel for ease of testing.
ELECTROLYTIC CAPACITORS. Measures leakage current of
transistor electrolytics at a test voltage of 6 volts.
PNP OR NPN determined immediately . . . no set-up book needed
for testing.
NON-DESTRUCTIVE TESTING. Regardless of misconnections,
you cannot damage transistors or components tested.
SPECIFICATIONS
See your distributor or write . . . DEPT. ET:4
LECTROTECH, INC.
1221 W. Devon Ave., Chicago, lllinois 60626

« Large easy to read 6" meter « 3 color-coded test leads with
self-storing feature « Power and Milliwatt Sockets on panel for
ease of out-of-circuit testing « Zener Diode Regulated Power
Supply » All steel case « Size: 10%" x 7" x 4 « Wt. 5% Ibs. NET
* 115 voits, 60 cycles.
. for more details circle 123 on postcard
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Power Adapter Circuit Description

The Johnson FM power adapters provide transmit and
reccive switching, dc power for operating the transceiver,
and transmit carrier harmonic filtering. The power adapt-
crs come in two versions, ac and dc.

AC Power Adapter

The ac power adapter, model No. 239-200-1 contains a
full wave rectifier power supply that furnishes 13.8 and
9.0v of regulated dc for the operation of all transceiver
circuits. The dc output of the power supply bridge rectifier,
D101 through D104, is connected to the series regulator,
Ql, and the emitter follower, Q2. A sample is taken of the
output voltage. This is applied to the base of Q3 through
R3. The emitter voltage of Q3 is fixed at a constant level
of 10v by zener diode, DZ2. The base voltage, which is
related to the output voltage, is compared with the emitter
voltage. As the output voltage increases, the base voltage in-
creases. This causes an increase in the collector current of
Q3. The increase in current through collector resistor R4
causes the voltage at the base of Q2 to drop. This in turn
lowers the base voltage of Q1 and finally the output voltage.
Any tendency for the output voltage to increase or de-
crease will be opposed by the action of the regulator. R3
is factory-adjusted to provide an output of 13.5v.

Short circuit protection is provided by a 0.5a fuse in the
primary of T1.

Transistor Q4, zener diode DZ!1 and associated compo-
nents form a zener shunt 9v transistor regulator. The output
of the regulator is supplied to transmitter and receiver
oscillators, all other receiver stages except for the audio
section and all transmitter stages up to the 2nd doubler.

DC Power Adapter

The dc power adapter, model No. 239-201-1, is identical
to the ac power adapter in all functions except that a dc
filter is substituted for the ac power supply. A type WSI
lamp in the dc power adapter replaces the 39 (! emitter
resistor of the ac power adapter’s zener shunt transistor
regulator to compensate better for the wide voltage var-
iances of mobile electrical systems.

RCA VICTOR

TV Chassis KCS153 — Vertical Deflection Circuit Descriptions

Transistors now perform all necessary functions of ver-
tical deflection in a transistorized television set since the
frequency of operation and the power required in this cir-

R =
;gc‘_"c“” Q103 VERT.
[ = r-o%o VERT. —
VERT. | output| |voxke
SYNC. . Q505 Q506
INPUT
ACa&DC
FEEDBACK
TO 0SC.
S50 . 4140V, +140
4—-——- KEEPS Q103
s OFF WHEN
504 IS ON
PROVIDES — y g !

) ==l VAR
S CORRECTION c516
SWEEP +30V
cuucnr‘j"‘/

"ANTI" HUNT CIRCUIT ; LIN.CONTROL
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Two new
ways to
make your

Silltir
j”i:‘.iu
A

CB profit

Josuson

v

Messenger 320

picture
brighter!

New! Two great quality-crafted transceivers from
Johnson. Two new ways to increase your CB sales.
Two more reasons why the Johnson line is the most
complete, most respected line in the business!

The 2-channel, 3-watt Messenger 109 (suggested
retail price $149.95), and the solid state, 23-channel
Messenger 320 (suggested retail price $199.50) have
joined all the other famous Johnson transceivers to
give you two new ways to make your CB profit
picture brighter. Naturally, they are FCC Type
Accepted and DOT Approved. And naturally, they

|

APRIL 1968

carry the same mark of superb craftsmanship and
engineering that makes all Johnson products stand
a head taller than the rest of the crowd!

Backed by a comprehensive service program with
over 250 fully equipped Johnson Service Centers
throughout the United States, the Messenger 109
and the Messenger 320 are ready to put your cus-
tomers on the air . . . and keep them there!

When you handle Johnson, you make friends . . .
as well as money!

E.F. JOHNSON COMPANY

8366 Tenth Ave. S.W., Waseca, Minn. 56093
Providing nearly a half-century of communications leadership

for more details circle 120 on postcard
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ALL NEW!

NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR TV

TOTALLY
ENGINEERED FOR
TRAINING

@ Build your own custom color
set in 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “’bite-size”
lesson texts

A comprehensive training plan for the
man who already has a knowledge of monochrome
circuits and wants to quickly add Color TV
servicing to his skills. DEFINITELY NOT FOR
BEGINNERS. It picks up where most other
courses leave off — giving you “hands on” ex-
perience as you build the only custom Color TV
set engineered for training. You gain a profes-
sional understanding of all color circuits through
Jogical demonstrations never before presented.
The end product is your own quality receiver.

TRAIN WITH THE LEADER
This NRI course — like all NRI training — is an
outgrowth of more than 50 years experienee
training men for Electronics. NRI has simpli-
fied, organized and dramatized home-study train-
ing to make it easy, practical, entertaining. You
train with your hands as well as your head, ac-
quiring the equivalent of months of on-the-job
experience. Demand for Color TV Service Tech-
nicians is great and growing. Cash in on the color
boom. Train with NRI—oldest and largest school
of its kind. Mail coupon. No obligation. No sales-
man will call. NATIONAL RADIO INSTI-
TUTE, Color TV Div., Washington, D.C. 20016.

MAIL FOR FREE CATALOG

r~ == - T T T 7
[ /=3 NATIONAL RADIO INSTITUTE |
| Color TV Division |
: Washington, D.C. 20016 14-048 :
| Send me complete information on NRI new Advanced |
[ Color TV Training. (No salesman will call) I
| Name - I Age |
: Address o o i, :
| City_ ___ State__ Zip L s & |
| ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL % . = |
a5 5 W Falw § 2 W L e
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TECHNICAL DIGEST

cuit are well within the capabilities of modern transistors.
Most circuit refinements in a practical transistor television
vertical circuit are concerned with obtaining a high degree
of stability and good linearity.

The vertical circuits of the KCSI153 chassis consist of a
vertical oscillator (synchronized with incoming vertical

VERTICAL

Q103
VERT. BLANKING
ouUTPUT
Q5058 Q308 A
1SOLATES
LOW
1 HEIGHT IMPEDANCE
OF Q103
= FROM CS16
+140V.
Q504 & KEEPS Q103
HVE“"/ OFF WHEN
SYNC | OS¢ Elo% 430V,
INPUT CONDUCTS
AC 8 DC :gi;
N\ FEEDBACK
To
VERT.0SC.
JL
AT
csi6
SWEEP CAPACITOR
+30v.Y MAIN FEEDBACK PATH FOR OSCILLATION +30 V.

sync pulses), a “predriver” stage. a “driver” stage and a ver-
tical-output stage.

The oscillator and output transistors work as a feedback
system and arc grounded-emitter circuits. The predriver
stages are dc amplificrs which are “emitter-followers.” or
common-collector, circuits. A very linear rise in current
through the vertical-deflection yoke windings is accom-
plished by this vertical-deflection system.

The vertical oscillator can be considered as a “switch”
which is closed at retrace time and open during vertical
scan time.

Oscillation is sustained by positive feedback from the
yoke to the base circuit of the vertical oscillator.

Off-time, or that time during which the oscillator tran-
sistor is open, is controlled by the large time constant in the
oscillator base circuit. This corresponds to sweep time. On-
time of the oscillator occurs when the voltage on the verti-
cal oscillator base becomes lower than the emitter. This
happens quickly and lasts for a very short duration. This is
vertical retrace time.

The switching action is employed at the vertical oscilla-
tor collector to connect the sweep capacitor quickly to 30v
at retrace time and permit a linear dccrease in voltage on
this capacitor during scan time or while the oscillator tran-
sistor is off.

The predriver and driver stages perform the function of
isolating the vertical-output stage from the sweep-capacitor
charging circuit.

The sweep capacitor during retrace time is discharged
rapidly because of the 130v flyback pulse. During scan
time, the capacitor starts a gradual exponential buildup.
This buildup, however, is “linearized” by the feedback from
the output transistor, which tends to keep the charging cur-
rent constant. This produces a very linear voltage rise.

The output transistor then drives an impedance-matching
autotransformer to feed the detlection yoke through a dc
blocking capacitor.

Other circuit features of the KCSI153 vertical circuit

Continued on page 85
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Put yourself

in the profit picture

All the items shown are available from your local
participating RCA Tube Distributor with your purchases of

RCA receiving tubes and picture tubes.

RCA TRANSISTOR SERVICING

T GUIDE (1A1673)—This very impor-
tant Guide will be indispensabie
RC&ANsls'l‘ﬂR to you in your understanding of
T vlc]NG transistor theory, amplifier prin-
SEBE ciples and considerations and
GUID servicing!
RCAFﬂ.D'SERVlCEGUIDE.
o
o
o

THE RCA FIELD SERV-
ICE GUIDE FOR RCA
COLOR RECEIVERS B
FOR 1967 AND 1968
(ERT-201) — This
Guide helps you per-
form all adjustments
an 1967 and 1968 RCA Color TV Receivers
that can be performed in the home.

2
~ Receiving Tubes
Picture Tubef_

o}

INDOOR THERMOMETER
(1A1689)

is even better.

WINDOW DBISPLAY ON RCA RECEIVING
TUBES AND PICTURE TUBES (1A1685)—
33%” high; 19%" wide; 6~ deep.

APRIL 1968

PORTAFILES FROM HAM-
ILTON SKOTCH (1A1699)
{1A1700)—The Porta-File
is a great way to organize your important records and
valuable papers. Porta-File and Kabinette combination

FABULGUS ELECTRIC
RAZORS FROM SCHICK
(1A1694M) (1A1694L)
—For men, the Schick
“Traveler”. For ladies,
the “Lady Petite”.

A complete Subscription to RCA
Service Notes for 1968 (1A1687)

RCA HOT CHECK LAMP (1A1677)—Adjust the horizon-
tal output tube current of a color TV set quickly and
easily, to prevent premature tube failure and the
resulting call back.

-~ Expert ‘
 Color TV |
Seryicess’

.

IMPERIAL NON-STICK TEFLON® COATED ~(E‘UTL!ERY
(1A1697) (1A1696) (1A1698)—A 6” French Chef's

knife, a 7%” slicing and carving knife, and a RECE |
spreader-trimmer blade. “Bjs 9 "
*TEFLON is a DuPont approved finish m

TOP QUALITY SERVICE WITH

[ig RCA TV TUBES

REFLECTIVE SAFETY BUMPER STRIP (1D1335)—Offers

SATIN COLOR TV

SERVICE BANNER

day and night visibility for a service message on (1A1686)
back of truck. 3” x 127,
O S e —
VINYL
4 YOUR COUNTER
‘ 7 CHANGE MAT
(1A1684)
DESERVES
TRAINED SPECIAULIZED

Available through your local
participating RCA Tube Distributor
with your purchases of RCA
Receiving Tubes and Picture Tubes.
See him today!

RCA Electronic Components,
Harrison, N.J.
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CHECK DISTRIBUTION COLOR INSURANCE

SYSTEMS COMPARISON

FS134 UHF-VHF-FM Solid State Field Strength Meter

MAKE ANTENNA

.

Ui

\c
-

CHECK SIGNAL
GENERATORS

MEASURE DROP IN
TRANSMISSION LINES

Get in on the lucrative business in distribution sys-
tems, UHF, FM, and VHF antenna jobs with the all
new FS134 completely solid state portable field
strength meter. Calibrated in true microvolts on
all bands: +3DB on VHF-FM/=6DB on UHF.

FS134 Field Strength Meter—The FS134 uses Jer-
rold coax connectors so you can correct problems
on existing systems, as well as install, balance, and
check new distribution systems. Built-in attenuators
of 0, 20, and 40 db (X1, X10, and X100) enable you
to measure signal strength from the amplifier to
the last tap-off in the system. The FS134 is portable
and requires no AC cord; you can take it to the top
of the tower to orient the VHF TV, UHF TV, and FM
antennas for best signal with minimum interaction
between them. Highly sensitive: 30 Microvolts
+3DB on VHF-FM and 30 Microvolts =6DB UHF.
Separate built-in UHF tuner for greater accuracy
in critical antenna work and translator checking.
4" 2% meter calibrated in microvolts and db. Uses

industrial standard for 0 db, often called 0 DBJ or
DBM.

36

Now check db loss in various cables and lines, com-
pare different antennas and amplifiers for db gain,
field intensity surveys, and show a critical customer
why he needs a new antenna for his FM stereo or
color TV set. The audio amplifier and speaker let
you monitor the TV or FM sound signal and aid in
tracking down noise. Besides the Jerrold connector
for 75 ohm cable, the FS134 has a built-in balun to
match 300 ohm twin-lead; no messy adaptors. The
FS134 is powered by easy to get “C” cells or op-
tional rechargeable battery supply (part #39G15),
installed in minutes as cheater

cord receptacie is already riveted

to panel. 10” x 9” x 5”, 9 Ibs.

39G15 Rechargeahle battery sup-
ply (less battery) . ... .. $9.95

SEE YOUR DISTRIBUTOR TODAY

S ENCORE

... for more details circle 134 on postcard

ELECTRONIC TECHNICIAN/DEALER
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CHASING COLOR TROUBLES
WITH A SCOPE

Dust off your scope and make it pay for its keep

APRIL 1968

COLOR COLOR CHROMA X
DETECTOR KILLER FALRRASS —e DEMOD
R~-Y
6oy |10 CRT
B-Y p—
COLOR 3.58 REFERENCE z
BURS PHASE Mz DEMOD
AmP DETECTOR 0sC CONTROL

Fig. 1 — Block diagram of the basic sections of a color TV receiver.

m If you learn how it’s done, you
can locate color troubles fast with a
scope. First, we must isolate the
trouble to the color section of the
receiver. Then, check for a clean
snow-free B/ W picture.

If the B/W picture is good, we
have possibly learned that the
problem does not exist in the an-
tenna, lead-in, tuner, RF, IF or
video stages. If in doubt, feed a
signal from a bar/dot generator
to the grid of the 1st video amplifier
stage. This will determine whether

or not the fault is in the front end of
the receiver or in the color section.

Connect the bar/dot generator to
the set’s antenna terminals. Adjust
the TINT control to the rotation cen-
ter point and advance the color
GAIN control.

Set the channel selector knob to
the same channel as the bar/dot
generator. It is wise to work with
low frequency channels—2, 3, or 4.

The RCA WR64B bar/dot gen-
erator, for example, is preset to
channel 3 and the color receiver
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must be switched to this same chan-
nel. Keep the color gain low. In case
of a weak telecast color picture, it
is possible to get a strong color pat-
tern from the bar/dot generator.
The color generator output level
should be adjusted to match the
strongest, or average, telecast signal.

Adjust the fine tuning control to
obtain a good color bar pattern on
the CRT screen (see Fig. 2).

Be sure the color killer control is
properly adjusted. Many times a
customer will complain of weak or
“breathing” color pictures and the
fault lies in improper color-killer
control adjustment. This is espe-
cially true in weak color signal areas.
When weak or no color symptoms
arise, adjust the color killer control
to maximum before attempting to
isolate the trouble. You will notice
excessive color fringing around the
teatures and excessive color snow if
the color section is performing prop-
erly.

Color Isolation

With the defective color screen
before us, let’s see what color or
colors are missing. Analyze just
what is lacking in the color picture.
Isolate the possible color symptoms
down to a given color stage or
stages, and then scope that section.

Perhaps first it would be best to
see what each color does and what to
look for. See the block diagram of
the color section in Fig. |.
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Fig. 2 — Color bars from a bar/dot generator can help you chase the lost or missing

colors.

A burst amplifier stage simply
amplifies the burst signal. It is keyed
into conduction with a horizontal
pulse. In this stage, check for out-
of-phase color, off frequency color,
no color lock or a loss of color.

The color killer stage is designed
to eliminate color snow on a B/W
picture. Check the color killer stage
for loss of color and drifting color.

The chroma amplitier is a color
bypass amplifier and will separate
the color signal — sending it to the
grid of the demodulator tubes.
Check here for a loss of color, weak
color, no color or loss of color detail
(see Fig. 3).

A color phase detection stage
improves the phase and frequency of
the 3.58MHz oscillator. Also, a
correction voltage is applied to the
reactance stage. Look for missing,
misplaced or out-of-lock color.

The 3.58MHz oscillator stage is
a crystal-controlled reference oscil-
lator and is stabilized by the reac-
tance tube. Check this stage for no
color, weak color, color drift and in-
termittent  color.  Suspect the
3.58MHz crystal and substitute
with a new one.

The demodulator stages must be
capable of detecting both amplitude
and phase of the color signal. These
“X” and “Z” demodulator stages
are coupled to the R-Y, B-Y and
G-Y amplifiers. Look in these
stages for loss of color, misplaced
color or loss of one color.

In the R-Y, B-Y and G-Y ampli-
fier sections, check for a loss of
one or possibly two colors and a
poor B/W gray scale. Watch for
a change in the B/W picture after
the receiver has warmed up. B/ W
gray scale may change from a B/W
picture to a tinted picture.

When the B/ W gray scale will not
adjust properly, also suspect a de-
fective CRT. Check the CRT with a
good tester. The emission of one
color gun may be low enough to
upset the B/W picture. Check the
CRT for intermittent purity and
poor gun convergence.

Applying the Scope
Your wide-band scope, together
with a low capacitance probe, can

Fig. 5 — Waveform taken from the
secondary of the 3.58MHz oscillator
transformer in an RCA CTC22 chassis.

ELECTRONIC TECHNICIAN/DEALER



Fig. 3—A typical screen of a color set indicating loss or weak
color. Even with the color killer wide open, all color tubes

substituted, color signals were still weak.

be used to quickly locate many color
TV circuit taults. After all suspected
color tubes have been substituted,
bring the scope into play. Set the
scope’s horizontal sweep frequency
near SMHz.

Atter the color bar/dot generator
has been connected to the receiver’s
antenna terminals and tuned in,
proceed to locate the color trouble.
For instance, we may get a picture
as shown in Fig. 4. Here we have
little color except a few streaks of
green. When the color contrast con-
trol is advanced, more green comes
into the picture. Don’t jump to con-
clusions — but go direct to the G-Y
aniplifier stage or the green screen
control. From previous experience
this picture tells us that the local ref-

Fig. 6 — Waveform at the secondary
side of the chroma bandpass trans-
former.

APRIL 1968

Fig. 4— Color picture with only a green tint showing. Notice
the extremely green fringing at the left side. Nine times out

ot ten, this condition is caused by the 3.58MHz reference os-

cillator tailing.

erence 3.58MHz oscillator stage is
not functioning properly.

To prove the point, check the
waveform. Place the scope probe
tip to the top winding of the oscilla-
tor transformer secondary. Compare
this waveform with those found on
the receiver wiring schematic (see
Fig. 5).

Many color circuit diagrams have
the correct waveforms on the sche-
matic. Some are located several
pages back — making color signal
tracing a little more difficult. To
solve this problem, simply clip the
waveforms out and paste them in the
proper places on the schematic. Of
course, once you become thoroughly
acquainted with these color wave-
forms, the aforementioned system

is not necessary. You’ll memorize
them.

Check the 3.58MHz waveform
for correct shape and amplitude. A
weak 3.58MHz crystal will result
in a weak color picture or color will
drift in and out. Substitute a new
crystal. Sometimes it may be nec-
essary to try a couple of different
crystals in the reference oscillator
circuit. After locating the color
trouble with the scope, in the 3.58-
MHz stage, a VI'VM negative grid
reading will indicate the oscillator
stage is functioning. A low negative
grid voltage will point out a defec-
tive or weak crystal.

Complete Loss of Color
The causes for no color are fairly

Fig. 7— Red was
missing from this color
picture because of a
leaking coupling
capacitor from the “X”
demodulator plate to

the R-Y amplifier grid.
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Fig. 8 — The primary side
of T703 went open on this
RCA CTC25 chassis.

easy to locate. But locating the
causes for weak or intermittent color
is more difficuit.

Connect the color bar/dot gener-
ator to the receiver antenna termi-
nals. Since all suspected color tubes
have been substituted, make sure
the color killer setting is at maxi-
mum. Go directly to the 3.58MHz
oscillator stage with the scope probe.
Check the waveform and its ampli-
tude at the secondary of the oscilla-
tor transformer.

If everything is OK here, pro-
ceed to the grids of the two demodu-
lator tubes. When both color and
reference signals are present, the
trouble is in the circuit that is com-
mon to both demodulators. In case
the color chrominance signal is
absent, but the 3.58MHz reference
signal is present, check the bandpass
amplifier for loss of color signal.

Touch the scope probe tip to the
ungrounded side of the chroma
bandpass transformer secondary.
You should see a waveform as
shown in Fig. 6. If not, check the
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waveform of the color killer stage.
Then go to the grid of the burst
amplifier tube.

Most color receiver schematics
list the color waveforms of various
stages. Know what each waveform
represents and where located. Use a
systeinatic method of checking out
the color stages and you will speed
the color servicing process. By
quickly checking the waveforms at
the grid of the burst amplifier,
chroma bandpass transformer, the

V-7034
,, REACTANCE
7% CONTROL

For further improvement, if neces-
sary, check the 3.58MHz oscillator
waveform, burst amplifier and reac-
tance stages.

Actual Cases

Weak color. An RCA CTC25XA
chassis had drifting color. It was in
and out. All suspected color tubes
were  substituted but the fading
condition continued. A scope wave-
form of the 3.58MHz oscillator
showed lower-than-normal

stage

T-703

Cc718

I e

2200pf

3.58 MHz
| O0SC. TRANS.

3.58MHz oscillator transtormers,
demodulator grids, the R-Y, B-Y
and G-Y amplifiers, most color
problems are quickly located.

Loss of Color Sync

When color is out of lock, or
sync, color stripes will show diago-
nally across the screen or a rainbow
pattern will appear. This will be true
alse when color bars are fed to the
receiver antenna terminals. Color
bars will appear horizontally on a
regular color telecast — which indi-
cates the color is out of sync. On
very weak color signals, readjusting
the fine tuning control may lock the
color in. Color lock will frequently
jump out also with shifts in~adver-
tisements or with critical fine tuning
adjustments.

Touching up the reactance tube
plate coil adjustment may be all that
is necessary to lock in the color.
Simply ground the reactance con-
trol tube grid and adjust the reac-
tance plate coil until the picture
moves slowly one way or stands still.

amplitude. We then suspected the
3.58MHz crystal.

Before replacing the crystal, how-
ever, a voltage check was made at
V703B’s grid — the 3.58MHz os-
cillator tube. The potential was
—4v. The schematic showed it as
— 6v. After the crystal was replaced,
we measured —9v.

No color. A CTC22 RCA color
portable came into the shop having
no color. The CRT showed green
streaks in the picture. Adjusting the
color CONTRAST and TINT controls
had no effect on the picture. A quick
scope check indicated the 3.58MHz
reference oscillator was dead.

In checking the oscillator stage
with a VTVM we found a shorted
CR703 voltage-doubler diode in the
SGH8 grid circuit. Replacing the
diode restored color to the small
screen portable.

We ran into the same symptoms
in another similar chassis.

A scope check pin-pointed a dead
3.58MHz stage. The suspected crys-
tal was replaced. Now we had

ELECTRONIC TECHNICIAN/DEALER
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caused intermittent red.

some color but it would drift in and
out. We suspected other color stages.

After wasting precious time with
other waveform and voltage checks,
we ended up where we had started.
Instead of checking out the oscillator
stage waveform atter the new crystal
was installed, we second-guessed the
trouble. Another new crystal was in-
stalled — once again proving that
new components can also be defec-
tive and should always be checked
out first after installation.

Missing color. The red color was
missing from another color set. A
scope check showed the red signal
was on the grid of the X" demodu-
lator tube. But no color showed at
the R-Y amplifier grid. The suspect-
ed trouble was L707 or C733.

A VTVM check indicated a 10K
leakage in C733. The grid voltage
at pin 9 had gone positive. And it
opcerates normally with a negative
voltage (see Fig. 7).

Intermittent color. This nearly
new CTC25 chassis had intermit-
tent color. The set would operate
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R726
2701

Fig. 9—Poor solder connection
on this Sylvania DO2 chassis

+405Vv

TO BLANKER
V707

TO COLOR
KILLER

|
ON BURST AMP
V702

T702 BURST
XFORMER

€&

Fig. 10 — Another intermittent
connection on T702 caused a

weak “barber pole” — indicat-
ing poor color sync.

sometimes for several hours and
then the color would disappear.
Then again, when cold, color would
be missing and within a few minutes
it would “pop” in.

The symptom was a tinted green
and blue screen. The B/ W picture
was tinted blue. When the color
disappeared altogether, adjustment
of the color CONTRAST and TINT con-
trols had no effect on the picture.

After the set operated several
hours on the service bench, the color
disappeared. A scope check of the
6GHS oscillator tube revealed no
reference waveform. A quick vol-
tage check was made on pin 6 and
the color reappeared. After several
attempts to measure the oscillator
tube plate voltage between inter-
mittent conditions, we finally caught
pin 6 with no voltage on it. Now,
either the 6GH8 tube was shorted
or the winding ot T703 had opened.
A few checks revealed that the pri-
mary winding of T703 would inter-
mittently open and then make con-
tact inside the metal can (see Fig. 8).

Intermittent red. When the color
section of this Sylvania DO2 be-
came intermittent, the symptoms on
the screen were predominately
green and blue. The red color was
missing. But a quick scope check at
the 6GY6 “X” demodulator grid
showed a perfect waveform. But red
was missing from the plate of the
tube. “Poking” around the PC board
at L610, the color would go out or it
would return to normal. A poor
soldered joint was discovered at
L610 and R630 feeding to ele-
ment 6 of the “X” demodulator
tube (see Fig. 9).

Weak “barber pole.” A CTC-
25XA chassis had an intermittent
“barber pole” — indicating poor
color lock.

All voltages appeared normal on
the 6GHS, burst amplifier tube. An
intermittent joint turned up in the
secondary of T702, however. This
connection would open on the
grounded side, within the trans-
former, throwing the color out of
sync (see Fig. 10). m

4



42

WALL
OUTLETS

Part two of a series

\

BOOSTERX

COUPLER

Fig. 1—Simple home MATV system in strong signal area uses a
four-set splitter (or booster coupler), four wall outlets and four
matching transformers.

Selling and Installing
MATV Systems

Get your share of this fast-ex-
panding business

m As pointed out in part one of this
series (ET/D February 196%),
MATYV systems are designed back-
ward—we always begin at the dis-
tribution system (output) and work
our way back to the headend (input).
A logical reason exists for this pro-
cedure: The needs of the distribution
system dictate the headend require-
ments. You can’t actually plan a
headend without knowing what kind
of distribution system it will serve.
So, let’s begin with a small distribu-
tion system.

Home Systems

Since you’ll probably want 1o be-
gin by selling and installing home
MATYV systems (this market has a
vast potential), let’s discuss these
small, relatively easy systems first.

The layout of the distribution sys-
tem is determined by the layout of
the house itself. Suppose, for ex-
ample, in a strong signal area, vou
want to provide TV signals to four
sets (see Fig. ). You’ll simply use a
four-set splitter (or booster/cou-
pler), four wall outlets and four
matching transformers. In a small

ELECTRONIC TECHNICIAN/DEALER
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SPLITTER-

Fig. 2—System using small amplifier, a splitter and line tapotts.

system like this, the splitter may be
combined into a single unit or a
booster/coupler may be used with
only the necessary addition of four
wall outlets. If the signals are very
strong it is recommended that 72 Q
cable be used. If the house is under
construction, you can run the cable
through the walls, along with the
clectrical conduit.

In existing houses, you’ll have to
run the cable through closets. along
bascboards—hiding it as best you
can. As for outlets, you can sclect
from a wide variety to meet any par-
ticular need.

Remember also that antenna pre-
amplifiers are a must for deep-fringe
area reception or where one or more
weak signals are mixed with strong
local stations. Preamplifiers can
overcome lead-in loss, establish a
better signal-to-noise ratio and boost
signals enough to operate up to four
TV sets with no additional amplifi-
cation.

The trouble with a distribution
system like that shown in Fig. | is its
lack of versatility. What if a child
becomes sick and the customer wants
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AMPLIFIER

-MJLINE TAPOFFS LINE DROP TAPS——

L —ouTLETS

Fig. 3—Another approach to home MATV system. Three line

droptaps are used with droptaps in series at locations con-
venient to the wall outlets.

to move a portable into the child’s
bedroom? What if the TV owner
wants to watch TV on the patio or
enjoy a bascball game while working
at a basement workbench? Obvi-
ously, more TV outlets are needed.
Why not a “wall-to-wall” job, with
outlets in every room and area
where a TV set might be used? And
some rooms would have dual out-
lets. If you're selling MATYV lor a
home just being built, recommend
this type of system. Point out how
easy i will be for you to run the
cable while the walls are open. Tell
your customer you want to provide
for all present and future needs.

Another system which provides
more outlets for homes is shown in
Fig. 2. Here a small amplifier is
used, together with a splitter and
line tapoftts. These tapofts are avail-
able in surface-mounting boxes for
basement walls or locations where
it is not possible to run the cable in-
side the walls. Cable from the dis-
tribution amplifier is run from one
outlet to the next.

Still another approach is shown in
Fig. 3. Here line droptaps are used.

A trunkline is run {rom the ampli-
frer through the attic or basement
and droptaps are connected in series
at locations convenient to the wall
outlets. Droptaps are available hav-
ing single, double or four-way out-
puts to supply any number of remote
points where feed-through outlets
may be connected.

Larger Systems

It’s a short jump trom the pro-
fessional home MATYV system 1o a
distribution system for a small mo-
lel. As you can see from Fig. 4, the
layout is almost the same electric-
ally, although physically it must con-
form to the configuration of the
motel.

In laying out larger distribution
systems, several factors must be con-
sidered:

I Is the building under construc-
tion or is it finished? A building un-
der construction, of course. makes
the job a lot easier.

2. How will cable or twin-lead be
run? The object is to keep cable runs
short yet hidden. In existing struc-
tures, the cable can be run n air-
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Fig. 4—MATV system tor small motel.

Fig. 5—Small motel or ®partment house MATV
system using one 2-way and two 4-way splitters.
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TO Tv SETS

THRU LINE IN THRU LINE OUT
— i =
N

FROM AMPLIFIER

74 WAY SPLITTERS

2 WAY
SPLITTER

Fig. 7—Through and isolation losses represented in a tap-
off.
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Fig. 6—System for larger motel or apartment house.
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shatts, vents, conduit (if provided),
along ceilings and baseboards or
outdoors. In estimating and quoting
the price of an MATYV job, be sure
you know exactly how the cables
are to be run and that the owner of
the building agrees to this. Some
cable-run methods are much more
expensive than others in terms of
labor.

3. What type ot tapoffs will be
used? A wide variety of tapoffs are
available. Choose the type that best
suits the physical nceds of the sys-
tem you are installing.

4. How strong are incoriing sig-
nats? Within 15 to 20 miles of a
transmitting station, incoming sig-
nals are usually quite strong—de-
pending on the receiving site loca-
tion. [t is possible in this case for the
short length of twin-lead between a
wall outlet and a TV set to pick up
signal. This will cause a ghost on the
TV screen. In these areas, you
should use 75 @ tapoffs, plus a sep-
arate set-mounted matching trans-
former. In more distant areas, you'll
find that it is cheaper and easier to
use a tapotf having a 300 2 output.

6. How many trunkline cabtes
will you need? In general, it’s better
to use two short trunklines than one
long one. You get the necessary
trunklines by using a splitter, 2-
way or 4-way. It pays to use good
quality splitters since they provide
excellent isolation and relatively low
loss. If you use a 4-way splitter to
provide only three trunklines, be
sure to terminate the unused output.
Also, terminate the ends of all
trunklines after the last tapoft.

Two typical distribution systems
are shown in Fig. 5 and 6. Using the
aforementioned criteria and these
examples, you should be able to lay
out any MATYV distribution system.

Calculating System Losses

During the process of designing a
distribution system, you must con-
sider the total losses in the distribu-
tion system. This tells you how much
signal the headend will have to pro-
vide.

Calculating losses is simple—if
you’re willing to overcome any prej-
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udice you may have against deci-
bels. We mentioned decibels briefly
in the introductory article of this
series. Now, let’s explore the subject
a little further.

Decibels are used as an easy
short-cut. You could calculate dis-
tribution system losses by a long
series of multiplications and divi-
sions. But db is a lot easier and fast-
er. All you have to do is add and
subtract. An example will show how
easy it is.

Let’s calculate the losses of the
system shown in Fig. 5. The losses
we’re interested in occur between the
input of the first 2-way splitier and
the output of the basement tapoff.
If we get enough signal to this tap-
off, we’ll get sufficient signal to all
other tapoffs in the system. It is not
necessary to calculate the losses in
the other trunklines. The loss to the
farthest tap from the headend is
known as the total distribution sys-
tem loss.

To calculate this loss, we'll need
manufacturers’ specifications and
they are always given in db. Let’s
begin with the cable or twin-lead
used. We always calculate cabledoss-
es at the highest frequency the sys-
tem will carry. If it’s an “82 chan-
nel” system, covering TV UHF,
VHF and FM, then we figure cable
losses at the high end of channel
83—890MHz.

But, let’s assume our MATV sys-
tem will carry no UHF stations, and
the highest VHF station to be re-
ceived is channel [3. Suppose the
particular cable we plan to use
shows a loss of 3.5db per 100 f1 at
220MHz—the high end of channel
13. Since the distance between the 2-
way splitter and the longest trunk-
line is about 150ft, the cable loss
would be (1.5 x 3.5), or 5.25dh.
Most 2-way splitters have around
3.5db loss and most 4-way splitters
have about 6.5db loss. That leaves
the matching transformer loss (nec-
essary in 75 @ coax cable installa-
tions) of about 0.5db and the tapofft,
which requires a little explanation.

A tapoff, as the name implies,
actually extracts only a small portion
of the signal and passes most of it

on. Two types of losses are associat-
ed with tapoffs: the through loss
and the isolation loss. These losses
are represented as shown in Fig. 7.
Resistor R1 represents through loss
and R2 represents isolation loss.
Typically, isolation loss runs from
12 to 23db and through loss is a
fraction of a db. Some systems use
tilted tapoffs. That is, the isolation
is higher at channel 2 than it is at
channel 13. This tends to comipen-
sate for uneven cable losses. It may
be less complex to use flat tapoffs as
employed in this system.

Let’s assume that we’ve chosen
taps having [7db isolation and 0.4-
db through loss. But here’s an im-
portant point: The signal travels
through the through loss of every
tapoff in the line, but through the
isolation loss of only the tap in ques-
tion. Hence we multiply the through
loss times the number of taps in the
tine, but add the isolation loss only
once.

Now that we have all the ele-
ments, let’s begin at the 2-way splitt-
er and add all the losses as fotlows:

Two-way splitter ............... 35
Four-way splitter .,............ 6.5
L50f1 cable: weron griisarvans 5.25
Through loss of 0.4db

times 7 tapoffs ... 2.8
Isolation 1oss ....................17.0
Matching xformer loss ..... 0.5

Total distribution

system loss ............. 35.55db

To give ourselves a little toler-
ance we can round this off te 36db.
This means that a headend amplifier
that provides 36db output at channel
13, will provide Odb n Vv to the tast
set in the system.

You will recall from the intro-
ductory article of this series that
0d » v is nor zero signal. It is equal
to Ik xv (1000 microvolts). This is
more than sufficient signal to give a
snow-free picture and to drive the
AGC system of any properly op-
erating TV receiver.

The next article in this series will
cover headends. Antennas, filters,
traps and both single channel and
broadband amplifiers will be con-
sidered—with special emphasis on
signal mixing and equalization. =
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Cobra 23 channel base station CB trans-

9 () ceiver. Courtesy Dynascan.
£ Ho. 250. 49
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Don’t overlook
Antenna VSWR indicator. Courtesy citizens band radio
E. F. Johnson.
as a valuable addition

to your TV-radio

service-dealer business

IVIakmg a GP_

m In 1957, the FCC first proposed the
27MHz (11 meter) band for citizens
band radio. In 1959 these (requencies
were officially designated as the Citi-
zen's Band. By July of that year, the
FCC had licensed 54,000 CB mobile

CLAFAYETTE szsc and base stations. And at the end of
' December 1967, this figure had risen
to over 802.000! No wonder so many

- g b TV-radio service-dealers are taking on
CB equipment sales and service. Many
shops are going one step further by ex-
panding to include both CB and busi-
ness/ industrial radio.

Sonar 23 channel CB transceiver.

Sales Know-How

One important thing to learn about
selling CB radio is not to oversell.
Know the equipment and its capabili-
ties. Don’t promise the customer com-
munications ranges ot 30 miles when
you Kknow that under normal condi-
tions the most he can expect in his lo-
cality is 15 miles.
- If you are selling a system to a pre-
R e v vious user and owner of an older trans-

e L j ceiver, it doesn’t do any harm to ex-

—r R plain  equipment design advances
which improve performance. It might
also be advantageous to explain some-
thing about new antenna designs

FRCLU ]

Johnson Messenger 350 single-sideband CB transceiver.
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Fig. 1 (left) — Center roof mounting provides maximum omni-directional radiation.

(right) — Rear deck mounting provides directional pattern.

at Two-Way Radio

Part three of an in-depth series

which may possibly increase operating
range beyond that ot the old antenna.
But don't go overboard and make
promises based on what “John Doe™
claims for a “super-duper sky banger.”

Some CB customers are at the mer-
cy of the dealer when it comes to pur-
chasing equipment. The wise dealer
will first find out what the customer
wants the equipment to do and then
give him honest answers as to whether
CB radio equipment can do the job or
not. A farmer may want to install a
transceiver in his house and a mobile
in his combine. He may know nothing
more about CB radio or how it op-
erates than you would know about
planting soy beans. In many cases, a
practical demonstration is the best way
to educate a new CB customer. You
may want to demonstrate a system in
operation at a customer’s nearby farm.
(Make sure you first arrange for an
appointment.) If the prospective cus-
tomer is going to use the 2-way radio
equipment in a business where an of-
fice girl and perhaps other employees
will be required to operate the unit,
by all means include them in an op-
erational training scssion. Customer
training is even more important when
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the customer is purchasing industrial
communications equipment which we
will get into in a future article.

Installing the Transceiver

Generally, 2-way radio installation
practices follow these three rules:
mechanically secure mounting in an
area which provides safe and conven-
ient operation, proper connection,
fusing and routing of power and an-
tenna leads; and a properly installed
and matched antenna system.

Before starting the installation, it
is best to plan the antenna location.
transceiver mounting and cable rout-
ing ahead of time. In a mobile installa-
tion, the style and location of the an-
tenna may be somcwhat dictated by
the customer. He may elect to use a
combination broadcast/CB antenna
for appearance sake. He may want a
short base-loaded whip rather than a
quarter-wave (108in.) style. Which-
ever antenna is used. point out that the
most efficient radiation is with the an-
tenna mounted in the center of the ve-
hicle’s roof as shown in Fig. 1. The
shorter base-loaded whip is more suit-
able here. The rear deck or fender-
mounted 108in. whip is also quite

common and provides a radiation pat-
tern as shown in Fig. 1. Most CB mo-
bile antennas are supplied with 52,
RG-38/ U coax. RG-58/U is normally
used for mobile installation because of
its smaller diameter. However, RG-
8/ U may be used if desired.

Base station antennas should be
mounted as high as legally permitted
(20 ft above the existing structure) and
clear of trees, power lines and other
obstructions. Because of the longer
coaxial lead-in lengths normaily re-
quired in base station installations,
low loss coaxial cable such as RG-
8/ U should be used.

Plan the installation to provide the
shortest possible length 1o the trans-
ceiver with appropriate routing to
avoid noise generating sources such as
the generator (or alternator), spark
plugs and other electrical accessories.
The same holds true for power leads
to the transceiver. The transceiver,
as well as being convenient for safe
operation, should be mounted clcar of
heat ducts and in an area which will
provide rigid support. In an automo-
bile the normal location is under the
dash panel. In a truck. tractor or oth-
er such vehicle, the transceiver may be
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Antenna matching unit for use
with CB transceiver. Courtesy
E. F. Johnson.

mounted under the dash, on the dash
or overhead secured to the roof. Base
station transceivers follow the same

basic location restrictions—<lear of
heat ducts and noise generating equip-
ment.

Once locations for the transceiver
and antenna have been selected, there
should be a short inventory of tools to
be sure you have everything to com-
plete the job. There’s nothing more
embarrasing than to have a customer’s
vehicle drilled full of holes, the uphol-
stery hanging out the doors and then
suddenly find you need a small drill
bit after the stores are closed. Another
handy item to have around is a main-
tenance manual for the vehicle show-
ing the interior and electrical assem-
blies. Some vehicles have access chan-
nels and cutouts which can save you a
lot of time if you know where they are
located.

Many transceivers have mounting
brackets, either supplied with the unit
or as an accessory. If a bracket is not
available, one can be fabricated from
angle iron or heavy aluminum. The
bracket should be placed in the mount-
ing position previously selected for the
transceiver. Mark the bracket mount-
ing holes. Before drilling the dash pan-
el, check to make sure no cables or
connectors are in the way to be ac-
cidentally cut. If the transceiver is
heavy or long, it may also be neces-
sary to install a support strap at the
rear of the unit. Here again, the man-
ufacturer can often supply the strap,
if needed, or make it available as an
accessory. The support strap may be
secured to the firewall, floor board or
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Pearce-Simpson Companion IV CB transceiver.

Johnson “tone-alert” paging accessory.

other convenient location and attached
to the ground stud on the rear of the
radio chassis. If there is no ground
stud, install one either on the cabinet
or the chassis using at least No. 10
hardware.

After securing the mounting bracket
(and support strap, if needed), tem-
porarily bolt the transceiver in place
with the dc power lead attached. Dress
the power lead to the supply source
and trim off excess wire. The power
lead may be connected to the battery,
starter solerfoid, accessory terminal on
the ignition switch or on the vehicle’s
fuse block. Be sure to place the proper
fuse in series with the primary power
lead and check polarity before making
connection. Most U. S. automobiles
have negative ground systems, some
trucks may be positive ground. Pay
particular attention to the polarity of
farm machinery like tractors and com-
bines. If the customer wants the trans-
ceiver to switch on and off with the
ignition, the power lead will have to
be connected to the accessory (ACC)
terminal on the rear of the ignition
switch or to an accessory terminal on
the fuse block.

Antennas

Next to the transceiver, the antenna
is an important part of a 2-way radio
system. No matter how good the radio
is or how efficient, it will only be as
efficient as the antenna to which it is
connected. A little care and planning
in the antenna installation can save a
lot of time later on.

As previously mentioned, the best
antenna location for mobile operation

is in the center of the roof. This loca-
tion provides maximum coverage in
all directions (omni-directional), see
Fig. 1. The shorter base-loaded an-
tenna can be mounted on the roof of
the vehicle without having to remove
the upholstery in most cases. The an-
tenna normally comes with a mount-
ing template which should be taped
directly to the mounting surface. Use
a center punch to mark the drill hole.
Again, check the area in which you
plan to drill to prevent accidental
damage to wires, etc. In some automo-
biles, the center of the roof may be
very close to an overhead light, so use
caution. Drill the mounting hole with
a smaller drill than the hole requires,
then either ream or rat-tail file it out
carefully to insure a snug fit. The 52 Q
coaxial lead-in can normally be routed
across the roof to the door post or
roof support brace at one corner of
the windshield and then down the
brace to the dash panel.

One method of routing the coax
from the antenna hole through the up-
holstery to the dash panel is (o tape or
tie a length of cord to one end of a
stiff wire (or straightened clothes hang-
er). Remove or loosen the cover on
one of the door posts and work the
free end of the wire up along the roof
under the upholstery to the antenna
hole. Pull the wire out of the antenna
hole until you have the cord taped at
the other end. Remove the cord from
the wire and tie or tape it to the free
end of the coax (transceiver end). Pull
the coax back through the upholstery
with the cord to the door post. Before
pulling the coax too far, be sure the

ELECTRONIC TECHNICIAN/DEALER
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Noise eliminator kit includes shielded
ignition leads and suppressors. Cour-
tesy E. F. Johnson.

other end of the coax is properly con-
nected to the antenna, then secure the
antenna in its mounting.

Route the free end of the coax under
the dash panel to the transceiver loca-
tion. Trim the coax to length and in-
stall the proper antenna connector. At
this point, check the antenna and coax
with an ohmmeter to be sure the an-
tenna has not been shorted to the ve-
hicle frame or that the antenna and
coax are not open. If the antenna
checks normal, replace the upholstery
and the door post cover. Tie or clamp
the coax in place under the dash.

If the antenna is mounted on the
rear of the vehicle, the coax can be
routed through an opening between
the trunk and seat, under the carpet to
the dash or out the bottom of the trunk
along the chassis and up through the
floor to the dash. If an installation of
this type is used, check the vehicle for
existing access holes. Use clamps to
hold the coax in place, and avoid sharp
edges and moving parts.

System Operation

After installing the transceiver an-
tenna, connect a VSWR meter be-
tween the coax lead-in and the trans-
mitter. Switch the transceiver on and
check for normal background noise
and squelch action. If all seems nor-
mal, key the transmitter and check the
VSWR. A VSWR of 1.5 to | is within
the operating limits, however, the ideal
VSWR is 1.1 to | and the closer the
antenna is to this value, the greater the
power transferred to the antenna and
the more range you will have. Most
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Fig. 2—Typical automobile ignition system showing
location of noise suppressor components.

CB antennas are normally designed to
operate over the 27MHz CB band.
However, the VSWR will be higher on
some frequencies in the band than it
is on others because the antenna will
resonate only at or near the center of
the band.

VSWR is caused by mismatch in
the antenna. Since the antenna is res-
onant at only a small portion of the
band, a compromise has to be made
for the rest of the frequency range. If
the transmitter is to be operated on on-
ly one or two adjacent channels, the
antenna may be trimmed for the low-
est VSWR on those frequencies, pro-
viding the antenna to begin with is
electrically longer than the lowest op-
erating frequency. Trim the antenna a
little at a time reducing the VSWR as
low as possible. Further trimming will
cause the VSWR to increase. The main
point to keep in mind about VSWR is
that since it is determined to some de-
gree by mismatch in the antenna, tun-
ing the transmitter will not improve
it. Only antenna tuning can change
the VSWR.

Another way that the VSWR may
be decreased is by using a matching
device between the transmitter and the
antenna. An antenna matching unit
simply acts to make the transmitter
see the impedance it requires, and
matches this impedance to the imped-
ance of the antenna (much like an
adapter between two different sizes of
pipe). Some of these matching units
can correct VSWR's as high as 5.1 to
1. Still, the most efficient system is
one in which the antenna is tuned to
the operating frequency and matches

the impedance of the transmitter. Re-
member, the customer expects a cer-
tain performance from his system. And
the only way to guarantee satisfaction
as far as the system itself is concerned,
is to make a good installation of prop-
erly matched and operating compo-
nents.

Eliminating Ignition Noise

A mobile unit is continually subject
to noise from passing vehicles and
noise generated within its own system.
The amount of noise a vehicle gener-
ates varies with each vehicle and may
be checked by removing the antenna
lead from the transceiver. Run the en-
gine at different speeds and listen to
the receiver with the volume up and
the squelch open. A whine which in-
creases with engine speed is generally
caused by an alternator or generator.
Spark plugs cause a “popping” noise
which also changes speed with the en-
gine. Other noise generating culprits
are the voltage regulator contacts,
ammeter gage and sometimes wheel
static.

Complete ignition system noise sup-
pression kits with detailed installation
instructions are available to eliminate
or reduce most of the noise problem.
In addition, suppressors are available
for the spark plugs and distributor coil.
An RF bypass capacitor can be in-
stalled on the generator and 0.1 u f by-
pass capacitors can be placed in series
with the leads to the armature and bat-
tery terminals of the voltage regulator.
A typical automobile ignition system
with noise suppression components

installed is shown in Fig. 2. =
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Part five of a series

Using Audio Test and Alignment Instruments

Gotham Model ME102
wow and flutter meter.
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Amplifier Corp. Of America
Model 590A wow and flutter meter.

° “........ &
"0 ®

Sentinel Model FL3D flutter meter.
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Use a specialized instrument for rapid,
accurate indication of wow and flutter.

u Part four of this series covered the
ac voltmeter, distortion analyzer and
how they were used in various appli-
cations. We will now cover a very
specialized instrument, the wow and
flutter meter.

The wow and flutter meter is a
complex test instrument which may
not be the most popular, but as high-
quality Hi Fi stereo equipment in-
increases in use, the meter will be-
come even more valuable.

This extremely sensitive measur-
ing device was engineered to comply
with standards set by the Society of
Motion Picture Engineers for wow
and flutter.

This instrument employs a rapid
and accurate method of visual in-
dication of wow and flutter content
of all types of tape recorders and
playback equipment including 33-
1/3, 45 and 78 rpm discs and 16
and 35mm audio tilm mechanisms.

Causes of Wow and Flutter

Wow and flutter are cssentially
similar distortions, except that wow
is low-frequency FM and flutter is
higher-frequency FM variation in
tone reproduction. Both wow and
flutter are caused by mechanical
drive systems in the player.

Experts in the tape recorder field
use the word “stiction” meaning a
type of friction that causes the tape
to chatter rather than to pass across
the heads smoothly. Stiction at a
lower frequency is known as flutter.

National Assn. of Broadcasters
standards specify that flutter shall
not exceed 0.2 percent when record-
ing and playing back on the same re-
corder. Many of the better quality
recorders will even exceed this spec-
ification.

According to standards, the take-
up reel should have a constant ten-
sion of 5.50z. This tension can vary
on a 7in. reel having a standard
2.25in. diameter core. The pull at
the start of the takeup can be as
much as three times as strong as it is
when the tape reel has been filled
with tape.

The type of recording tape and
thickness adds to the problem of
flutter. Plastic recording tape has a
tendency to be elastic to a certain de-
gree.

The control of the speed and
smooth movement across the tape
head should be one of the most im-
portant points in holding wow and
flutter to a minimum.

Even if the motor speed is kept
constant, irregular operation of the
mechanical parts in the deck can re-
sult in wow and flutter.

Mechanical parts, such as the
tape deck, capstan bearings and
head bracket should be rigidly de-
signed to reduce tape displacement
during operation. The tolerances
between the capstan shaft and shaft
bearing must provide smooth rota-
tion of the capstan shaft. Also, the
shaft must be round and a flywheel
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Fig. 1—Block diagram of Sentinel Model FL3D flutter meter.

must be square with respect to the
shaft to prevent wobble which will
cause wow and flutter.

Circuit Operation

We will now explore the circuits
of a typical flutter and wow meter,
the Sentinel Mode! FL3DI.

The circuit employs the basic
principles involved in the detection
of FM signals. This includes using
a limiter amplifier to prevent the
amplitude modulation components
from producing an indication in the
output circuits. AM, for example,
may be introduced by drop-outs in
the magnetic coating of recording
tape, clicks and pops in records and
light fluctuations in photo recording.
A frequency discriminator demodu-
lates the flutter signals and presents
them to an averaging-type meter cir-
cuit calibrated to read the RMS
value of sinewave modulation. Suit-
able filters are provided to examine
the wow and flutter spectra separate-
ly. A regulated power supply and in-
ternal 3kHz carrier oscillator com-
plete the circuit sections. The meter
functions are illustrated in the block
diagram shown in Fig. |

A two-section highpass RC filter
connects the INPUT terminals with
the SET LEVEL control. The function
of the filter is to remove the low
frequency components from the in-
coming flutter modulated 3kHz
tone. The network attenuates fre-
quencies below 1kHz. The signal is
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next amplified in a Class A ampli-
fier stage and feeds a symmetrical
double diode limiter. This circuitry
has been designed for symmetrical
clipping of the signal to avoid in-
troducing phase modulation com-
ponents on the main signal because
of changes in the zero-axis crossings
associated with  nonsymmetrical
limiting.

The limited signal is amplified
and fed into the pentode section of
the 6U8 which acts as the amplifier
of the Foster-Seeley discriminator.
The detected flutter signal is taken
from the 6ALS detector and passed
through appropriate filters to re-
move the carrier signal. A front pan-
el control, DISCRIMINATOR CENTER-
ING, is provided to allow the dis-
criminator secondary tuning to be
adjusted to the frequency of the in-
coming signal. Under most condi-
tions, this control will be adjusted
for 3kHz operation which is the fre-
quency of the factory-calibrated in-
ternal-carrier oscillator. The con-
trol may require adjustment when
using a prerecorded signal that is be-
ing played back at a slightly differ-
ent speed, resulting in off-frequency
operation. The bandwidth of the dis-
criminator is such that a flutter mod-
ulation signal of 250Hz is attenuat-
ed no more than 3db from a refer-
ence frequency of 15Hz. Sufficient

response is available to identify fre-

quencies to 350Hz with an oscillo-
scope.

The demodulated flutter signal is
amplified and fed to a selector
switch which permits the wow, flut-
ter or over-all wow, plus tlutter com-
ponents, to be measured. The cath-
ode of this amplifier tube is also
connected through an isolating re-
sistor to the test point on the rear
apron for recording purposes. While
a small positive quiescent potential
is on this point, it can be bucked off
by the appropriate centering con-
trols on the direct recorder amplifier
or by using a small series battery.
This dc response is valuable for drift
measurements.

The filters to separate the wow
and flutter components consist of
three section RC filters designed to
give the sharpest knee characteris-
tics. The crossover frequency is 6Hz
which is in accordance with the
1EEE standards.

After the signal has passed
through the filters, it is again ampli-
fied and fed to a diode averaging
circuit. Full scale meter sensitivi-
ties of 2.0 percent and 0.5 percent
are provided.

The selector switch for the flutter
range also provides a position for
monitoring the input signal for
proper level setting and for connect-
ing the meter across the discrimina-
tor to indicate proper center fre-
quency adjustment.

The 3kHz carrier oscillator is a
standard Hartley circuit. Through
using toroids and stabilized tech-
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niques, the stability of this oscillator
is remarkably good. The output of
the oscillator is available on the
front panel for recording purposes.
Approximately 2.0vac is generated
across a load impedance of 200 Q.
The frequency of the oscillator has
been factory-adjusted to 3kHz. It
may. however, be changed by the
screwdriver control shatt on the rear
of the unit. This control is normally
locked in ptace with cement prior to
shipment.

Regulated high voltage is provid-
ed by a voltage-regulated tlow dis-
charge tube and will provide stable
operation of the meter over line
voltage fluctuations of plus or minus
I3 percent from |17vac. The power
transtormer will operate on a 50 to
400Hz input power {requency.

Putting the Meter to Work

This particular meter operates
by measuring the degrec of frequen-
cy modulation which is present on
the 3kHz signal fed to the INnruUT
terminals. Hence, it is necessary
first, to employ the instrument, that
a 3kHz signal be obtained which has
been passed through the recording
and reproducing media to be tested.

In the case of a tape system, the
3kHz signal can be obtained in a
relatively simple manner. With the
usual tape recorder, the output from
the oSCILLATOR terminals on the
front panel is fed to the input of the
tape in the normal manner. The tape
is then rewound and the output sig-
nal from playing the recorder tape
is fed to the INrpUT terminals of the
meter. In this way the inherent flut-
ter both of the tape recording proc-
ess and the tape playback process of
the particular tape machine being
checked will be measured.

If the tape machine has a monitor
head, the measurement of flutter is
made even simpler. The procedure is
as follows: The output trom the os-
CILLATOR terminals is fed to the in-
put jack of the tape recorder and is
recorded on the tape at normal amp-
litude. Then the output from the
monitor provision of the tape re-
corder is fed to the INPUT terminals
of the meter. In this way the tlutter
of the tape system may be measured
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at the same time that the signal is
being recorded.

To make a flutter measurement
on a disc or film system it is normal
that the 3kHz signal be recorded on
a machine separate from the play-
back instrument. Thus, two prob-
lems are interposed: (1) the difficul-
ty of obtaining a disc or film record
that is actually on 3kHz and (2) iso-
lating the flutter of the recording
media from the flutter of the play-
back media. This is to say that it is
extremely difficult to make a record
in which the flutter recorded into the
record is less than 0.1 percent. Also,
it is less difticult to make the flutter
lower than 0.1 percent in a disc
playback turntable, than it is to
make a recording system having an
equivalent flutter level. This is true
simply because the variable force
components of a disc recording sys-
tem are much greater than in the
cquivalent disc playback system.

Making a Measurement

Switch the instrument on and al-
tow it to warm for at least three min-
utes for a flutter measurement.

I. Connect the INPUT terminals of
the meter to the tlutter modulated
3kHz output signal of the recording
or the playback system to be check-
ed. With the function control on
LEVEL position, adjust the SET LEV-
EL control until the meter reads mid-
scale. The input terminal potential
required is approximately 0.1v. This
will provide limiting of ptus and
minus 20db. If the input signal is
below this level, satisfactory opera-
tion may be obtained with a signal
indicating 0.1 percent on the 0.5
percent scale with a corresponding
amptlitude modutation.

2. Rotate the function switch to
the pisc position to check for dis-
criminator center frequency tuning.
Zero meter deflection indicates the
discriminator is tuned to the incom-
ing signal frequency. A positive in-
dication means the input signal is
above the discriminator center fre-
quency, and a below zero reading
shows a lower incoming frequency.
Adjust the DISCRIMINATOR CENTER-
ING control for zero reading.

3. The function switch may be set
to the 2.0 percent or 0.5 percent po-
sition to measure the wow, flutter or
over-all wow and flutter frequencies
with the desired setting of the band-
width switch. The indicated flutter
is measured in terms of the RMS
frequency deviation of the flutter or
wow, expressed as a percentage of
the average signal.

General Information

It should be pointed out that the
instrument will give a meter indica-
tion when the INPUT terminals are
open and when the SET LEVEL con-
trol is adjusted up. This is caused by
extraneous signals picked up by the
INPUT terminals. This condition is
characterized by a steady meter
reading or when the ouTPUT signal
is observed on a scope, a random,
evenly distributed noise spectrum is
seen.

The same effect sometimes occurs
as a result of meter amplifier therm-
al noise when the 3kHz signal is
absent. When the signal is applied,
however, the signal plus noise-to-
noise ratio allows only the flutter to
be indicated. This phenomenon can
casily be veritied by observing the
tlutter signal with a scope and then
removing the 3kHz input signal
leaving the amplifiers connected to
the INPUT terminals.

In those cases where the incoming
signal frequency is higher than the
3kHz internal oscillator, it is pos-
sible to obtain an estimate of the in-
put frequency by first connecting
the OSCILLATOR output to the INPUT
terminals and adjusting the pISCRIM-
INATOR CENTERING control to a zero
meter reading. The function switch
should be in the piSC position. Next
substitute the frequency to be meas-
ured for the carrier signal. An indi-
cationot 0.1 percent on the 0.5 per-
cent scale means the signal is ap-
proximately 22 percent higher than
the 3kHz reterence.

Because the meter discriminator
coils, response is relatively broad
and because of the CENTERING con-
trol range, signals that vary up to
+ 5 percent away from the 3kHz
input frequency may be accepted
with little affect to the reading. m
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Semiconductors from A to Z

Understand new photoelectric applications and your future servicing will be easier

Fig. 1—Some of the optical-electron-
ic insulators now on the market con-
tain an incandescent lamp and pho-
toconductive cell combined as a
single component.
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Fig. 2—Reducing the resistance be-
tween the battery and incandescent
lamp increases the brightness of the
lamp and reduces the resistance of
the photoconductive cell.

g._

=1¢2)

PO | .|

Fig. 3—An incandescent coupler and
resistor can be made to function
somewhat like a potentiometer voltage
divider.

APRIL 1968

m The last three articles in this se-
ries described photosensitive semi-
conductors, photoemissive semi-
conductors and basic optical sys-
tems. These can be combined to per-
form interesting functions in new
electronic products that are already
on the market or may soon be placed
on the market.

Incandescent Couplers

Incandescent lamps and pholo-
conductive cells have been combined
into a single optical-electronic in-
sulator component (Fig. 1). These
couplers prevent the transmission of
virtually all signals from their out-
put to their input, climinating unde-
sirable signal radiation or interfer-
ence at the input. Since there is no
electrical connection between input
and output, there is generally no
need for concern with differences in
potential between the two.

A voltage applied across the in-
candescent lamp (Fig. 2) causes the
lamp filament to glow, and the light
emitted reduces the resistance of the
photoconductive cell. Within the
limits of the lamp’s rated capacity,
the greater the applied voltage, the
smaller the output resistance.

An incandescent lamp cannot be
heated to its full brightness the in-
stant the maximum voltage is appli-
ed, nor can its brilliance diminish as
rapidly as the applied voltage. The
incandescent lamp’s slow response
time restricts its use as a variable
light source to the lower audio fre-
quencies (generally below 200Hz).

The 21st article in a continuing series

This is lower than the frequency re-
sponse of the photoconductive cells,
and therefore generally no reason
exists for producing incandescent
couplers with photosensitive semi-
conductors designed for a higher fre-
quency response.

TekLaB studies indicate that in-
candescent lamps can produce noise
at higher frequencies than their fre-
quency response. When exposing a
photofet to an incandescent lamp
used in a tlashlight, we found that by
tapping on the flashlight a micro-
phonic audio signal was produced at
the lamp filament’s mechanical res-
onant frequency. This problem can
be eliminated by diffusing the light
(breaking up the image of the fila-
ment) before it strikes the photocell.

The incandescent coupler can be
used in place of a potentiometer
(Fig. 3) in such applications as a re-
mote receiver’s volume and tuning
controls. (Volume controls are
shown in almost all radio receiver
schematics, while a radio tuning
potentiometer is shown in Fig. 12 of
the December 1967 article.) Po-
tentiometers (left portion of Fig. 3)
generally function as voltage divid-
ers. and their total internal resis-
tance remains relatively constant.
By moving the potentiometer tap
across the resistive material, the tot-
al resistance is divided into two
parts, and it is the ratio of the tap-
ped resistance to the total resistance
that determines the portion of the
applied voltage present at the tap.
This is quite similar to the function
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Fig. 4—Two incandescent couplers can be
used in a Wheatstone bridge circuit to op-
erate a stereo balance indicator.

of a voltage divider containing an in-
candescent coupler and a resistor
(right portion of Fig. 3). Although
the total resistance in this circuit
(R, + R.) does not remain con-
stant (the value of R. changes
with light intensity), it is the ratio
of one of these resistances to the
total resistance (like the ratio of
resistances in a potentiometer) that
determines the portion of the appli-
ed voltage present at the common
lead. A remote potentiometer can al-
ter the voltage applied to the incan-
descent lamp, which in turn alters
the voltage drop within the voltage
divider circuit.

A stereo balance indicator (Fig.
4) can be designed by combining two
incandescent couplers in a Wheat-
stone bridge circuit. Each incandes-
cent lamp in the indicator is connect-
ed with a capacitor to the output of
one of the amplitiers in the sterco
system. The amplifier’s audio out-
put signal lights the corresponding
incandescent lamp, and the stronger
the signal, the brighter the lamp and
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the smaller the photoconductive re-
sistance.

When the same signal is applied
to both inputs of the stereo amplifier
(a monophonic record, tape or radio
program), the output of both chan-
nels and the resulting photoconduc-
tive resistances will be equal when
the stereo amplifier is balanced.
Under these conditions the Wheat-
stone bridge circuit is balanced and
there is no deflection of the balance
indicator meter.

When the stereo system amplifies
the same signals and the amplifiers
are not balanced, the output of both
channels and the resulting photo-
conductive resistances will not be
equal. Under these conditions the
Wheatstone bridge is out of balance
and there is a corresponding deflec-
tion of the balance indicator meter,
showing which amplifier has the
greater gain. The meter deflection
will be reduced to zero as the amp-
lifier gains are adjusted so that their
outputs are equal and both incandes-
cent lamps are of equal brightness.

Fig. 6—Contactless meter relays have been designed to switch
circuits on and off without making electrical contact with the

Fig. 5—A luminescent coupler (left) can be made
small enough to be considered part of an inte-
grated circuit (right). Courtesy of Texas Instru-

Luminescent Coupler

The frequency response of opti-
cal-electronic insulators can be im-
proved by using a light-emitting
diode instead of an incandescent
lamp. One luminescent coupler com-
ponent currently on the market re-
portedly has a frequency response
exceeding 60kHz and as much as
Skv input-to-output insulation.

A small (gallium-arsenide light-
emitting diode/silicon light-sensi-
tive diode) optical-electronic insula-
tor has been designed to function as
part of an integrated circuit (Fig. 5)
and transmit ac or dc signals while
providing = 100v input-to-output
insulation. When functioning as a
broadband pulse transformer, the
optically coupled integrated circuit
reportedly has a frequency response
extending from dc to 100kHz.

Luminescent couplers can elimi-
nate a problem frequently encount-
ered with present electronic scope
switches. The two scope switch in-
puts do not have separate tloating
grounds; and ground leads basically
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must be connected to the same por-
tion of the circuit being tested.
With such scope switches it is not
yet possible to compare signals
across two resistors biased at differ-
ent potentials above ground. By us-
ing luminescent couplers however,
an electronic scope switch can now
be designed having separate float-
ing grounds. The input leads are
connected to ungrounded conven-
tional voltage-divider circuits and
the signal is amplified by a battery-
powered  field-effect  transistor
(FET) before passing through a
luminescent coupler to the conven-
tional, common-ground,  scope
switch amplifiers. (Batteries or a
power supply driven by an RF
transformer is required for this
application since using a conven-
tional ac power supply would tend
to reduce the desired high impe-
dance between the two tloating
grounds by capacitively coupling
them to the common ground.)

Contactless Meter Relays

Optical meter relays have been
on the market for only a relatively
short time and may still be merely
a curiosity for some technicians. Any
meter reading on an optical meter
relay can be used to switch circuits
off or on. Their possible applica-
tions are numerous: If used in a
VOM or VITVM, it can automati-
cally switch oft the circuit whenever
the meter needle is detlected beyond
a predetermined point. When con-
nected to a power supply, the meter
needle may be used to disconnect
circuits when the needle falls below
a certain point and reconnect those
circuits when the needle rises above
a certain point.

The basic meter movement in
a contactless meter relay resembles
that of a conventional meter (left
portion of Fig. 6), with the excep-
tion of a tightweight disk (central
portion of Fig. 6) that is secured to
rotate with the meter needle. Half
of the disk is black to absorb light,
while the other half is white to re-
tlect incident light.

The optical system (right portion
of Fig. 6) is secured to the meter
case behind this disk. A pair of
flexible fiber optics are secured to
each of two supports, which are ro-
tated by pinions secured to knob
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Fig. 7—Equivalent terminal resistances in a con-
factless meter (A) when the meter reading is be-
low a minimum value, (B) when the meter reading
is between minimum and maximum values and
(C) when the meter reading is above a maximum

value.

shafts. By turning the knobs, the
pinions move the fiber-optics sup-
ports, changing their relative posi-
tion behind the black-and-white
disk.

When the meter needle, black
and-white disk and fiber-optics
supports are in their present posi-
tion, light, passing through the cen-
tral pair of fiber optics from the
light bulb, is retlected on the white
surface of the nearby black-and-
white disk. The reflected light passes
through the outer pair of fiber optics
and illuminates a pair ol photocon-
ductive cells, reducing the electrical
resistance of these cells.

When the meter needle moves
left of center, the attached black-
and white disk must also move.
Under these conditions, the left pair
of fiber optics is then exposed to a
black surface and not enougl light
is reflected to reduce the resistance
of the left photoconductive cell,
while the right pair of fiber optics
is exposed to the white surface and
enough light is reflected to reduce
the resistance of the right photocon-
ductive cell.

When the meter needle moves
right of center, the attached black-
and-white disk must also move
again. Under these conditions, the

left pair of fiber optics is exposed to
the white surface and enough light
is reflected to reduce the resistance
of the left photoconductive cell,
while the right pair of fiber optics is
exposed to the black surface and not
enough light is reflected to reduce
the resistance of the right photocon-
ductive cell.

When the meter needle is right
of center, the left photoconductive
cell is not exposed to light and its
resistance is at a maximum (R, +
R.), while the right photoconduc-
tive cell is exposed to light and its
resistance is reduced to a minimum
(Ry). (The electrical equivalent of
this situation is shown in Fig. 7A.)
When the meter needle is centered
(Fig. 7B), both photoconductive
cells are exposed to light and their
resistance is reduced to a ninimum
(R2 and Ry). When the meter needle
is left of center (Fig. 7C), the
left photoconductive cell is exposed
to light and its resistance is reduced
to a minimum (R:), while the right
photoconductive cell is not exposed
to light and its resistance is at maxi-
mum (Rg + Ry).

Pointers are secured to the two
fiber-optics supports, and they in-
dicate on the meter needle scale the
readings at which the meter will
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Fig. 8—Retlections that occur when light is focused ver-
tically onto the surface of a phonograph record.

35
GROOVE WIDTH

Fig. 10—The type of image proauced by the grooves ot a
78rpm phonograph record. Hertz measurements are ap-
propriate for grooves 9in. from the center of the record.

switch electrical circuits on or off.
The position of these pointers and
the fiber optics is changed by the
knob-connected pinions.

Needleless Phonograph

An optical system has been de-
veloped that shines light vertically
onto the surface of stereo and mono-
phonic records (like those in current
use) and produces an image of the
record groove that can be converted
into an audio signal by photosensi-
tive semiconductors.

When light is focused vertically
onto the surface of a phonograph
record (Fig. 8), some of the light is
reflected vertically — reflected from
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Fig. 3—Basic arrangement of components in an optical system
designed for playing phonograph records. (Protected by
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the horizontal surface adjoining the
groove, from the horizontal center
of the groove and from multiple re-
flections on the sides of the
groove that total a vertical reflec-
tion. Only the vertically reflected
light returns through the optical sys-
tem. The light reflected vertically as
a result of multiple reflections along
the sides of the record groove be-
comes polarized as it is reflected and
can be removed with a polarized
fitter. Only light reflected from
horizontal surfaces remains.

An optical system designed to
perform the function described is
shown in Fig. 9. There a pair of
lenses (top of figure) is used to

French Patent No. 1,502,418. United States, Canadian, British,
West German and Japanese patents pending.)

HERTZ OF GROOVE'S LENGTH

GROOVE WIDTH

Fig. 11—The type of image produced by the grooves of a
33 1/3rpm stereophonic phonograph
measurements are appropriate for grooves 8in. from the
center of the record.

record. Hertz

focus the lamp’s light into a nearly
parallel beam (a beam of nearly
infinite focal length). This light is
reflected downward and through an
objective lens by a mirror, or prism.
A second mirror, or prism, casts its
shadow over a portion of the objec-
tive lens and light from the lamp
passes through only slightly less
than half of the lens.

Light reflected vertically from the
record passes through both halves
of the objective lens, but the second
mirror, or prism, is positioned so
that it reflects only the light that
passes through the shadowed por-
tion of the lens. Light passing
through that portion of the lens
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Fig. 12—A pair of fiber optics is used
to split the groove image and trans-
mit a portion of the image to each
photocell.

does not contain reflected images
of the light source but merely the
less intense image of the record.

From Fig. 7 and 9 in the March
1968 article we see that the shape
of an image tormed at the lens’ focal
length (now the light focused on
the record) is not affected by reduc-
ing to less than half the portion
of the lens used to form it, and
nearly half the light normally pas-
sing through a lens (now the light re-
turning from the record) can be
blocked without affecting the quality
of the image it forms. By using a
single lens, rather than two lenses,
to perform this dual function, we
are able to project and receive vir-
tually a vertical beam of light.

The light reflected by the record
and second mirror, or prism, passes
through a polarized filter to remove
light retlected by the sides of the
record groove. The remaining
light then undergoes further magni-
fication, and the image of the record
is focused on a set of fiber optics.

The central portion of Fig. 10
shows the type of image obtained
from a 78rpm record. Each broad
black band is formed by the record
groove. The irregular white bands
are formed by the flat surface ad-
joining the grooves, and the narrow
white lines are formed by the bot-
toms of the grooves. The scale
superimposed beneath the groove’s
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Fig. 13—Difterent pat-

Fig. 14—Only the seg-

Fig. 15—The amount of

terns are used to il- ments of the 33 1/3 light exposed to the left
lustrate the portions pm record groove and right photocells
of a 33 1/3 rpm rec- seen at various ran- changes at various in-
ord groove seen by dom intervals of time tervals of time according
the two photocells— are shown. to the waveform of the
a different view for 33 1/3 rpm recorded
each photocell. sound.

image indicates the groove’s ac-
tual physical dimensions, while the
vertical scale indicates the Hertz
(cycle per second frequency) corres-
ponding to the length of recorded
sound waves at a distance of 9in.
from the center of the record.

A somewhat similar image is ob-
tained from a 33 1/3 rpm stereo-
phonic record (Fig. 11). Standard
stereophonic records are cut in such
a manner that one recorded audio
channel can be seen on one side of
the groove, while the other recorded
audio channel can be seen on the
other side. This is most clearly dem-
onstrated by the third groove from
the left. Because 33 1/3 rpm
grooves are cut much finer than
78rpm grooves, the central por-
tions of these smaller grooves are
not normally visible unless the op-
tics are critically adjusted.

The two scales in Fig. |1 are
basically the same as those shown
in Fig. 10. The horizontal scales
differ mainly because of a different
degree of image magnification,
while the vertical scales differ also
because of different record speeds.

We observed that black-and-
white images were produced by
these vertical retlections even when
red, yellow or transparent records
were substituted for the regular
black ones. Since, as indicated in the
March 1968 article, there is no need

for having the semiconductors re-
spond to more than one color of
light, a color filter can be used to
eliminate the need for achromatic
lenses — the current model uses
these lenses.

When the image of one of the
33 1/3 rpm grooves shown in Fig.
11 is focused on a pair of fiber op-
tics (Fig. 12), the resulting image
is split in two and each photosensi-
tive semiconductor sees only a por-
tion of the groove. (Fig. 16 and 17
in the March 1968 article showed
how light from various portions of
an image can be transmitted to dif-
ferent locations by fiber optics.)

As the record rotates (Fig. 13),
each photocell sees only its portion
of the record groove— designated
by different patterns in the illustra-
tion. For simplicity, Fig. 14 shows
only the segments of the groove seen
at different random intervals of
time. The left and right portions of
these segments are split by the fiber
optics (Fig. 15), one portion being
seen by one photocell and the other
portion being seen by the other
photocell.

From Fig. 15 we see that the
amount of light exposed to each
photocell changes at various inter-
vals of time according to the wave-
form of the recorded sound. The re-
sulting changes in photocell output

Continued on page 82
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Chuck Peterson demonstrates console TV and stereo combination to customer in their
new showroom.

Arlin Sorenson points out the features of a stereo tuner and amplifier.

DEALERFAX

ADVERTISING/MERCHANDISING/SALES/BUSINESS MANAGEMENT

PARTNERSHIP TO PROFITS

A PARTNERSHIP—

The relationship existing between two or more
competent persons who have contracted to place
their money, effects, labor and skill in lawful com-
merce or business with the understanding that

there be a communion of profits between them.
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s Chuck Peterson and Arlin Soren-
son, owners of Badger TV in La
Crosse, Wis., are the first to admit
that being a good technician does not
necessarily make you a good busi-
nessman. But our ET /D reporter on
a recent visit to that city reports that
these two men themselves expose
that idea to be “all wet.”

Chuck and Arlin are proof that
two experienced technicians can
make good businessmen—and their
growing annual gross income proves
it. They didn’t start out to be busi-
nessmen, but they did realize that
they had one heck of an advantage
—their combined knowledge of
home entertainment equipment.
That knowledge gave them the tool
they needed to get started in a prot-
itable sales and service business.
And who is better equipped to know
the problems in this field than the
man who has to service it. Granted,
he may not be a salesman. But, as a
service technician he knows the
product and what it has to ofter.

It All Began When—

Badger TV was purchased by
Chuck and Arlin in June of 1962.
Arlin Sorenson had been a techni-
cian at Badger TV for five years at
that time, while Chuck Peterson
worked at a competitor’s shop.

“We had been fishing partners for
some time,” Arlin smiles, “and one
day we decided we should go into
business for ourselves. When the
opportunity to purchase Badger TV
came along, we took it.”

That was almost six years ago. At
the end of 1962 the store was gross-
ing about $30,000. By 1966 this fig-
ure more than doubled. But 1967
has been the best year so far with a
gross business of over $80,000! Not
bad for a couple of technicians, huh?

In December of 1967, Badger TV
was moved to new and larger quar-
ters. Chuck and Arlin leased a
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2000-sq-ft building to increase the
size of their over-crowded service
and display areas. The new store,
which is only two blocks from their
previous location, provides custom-
er parking and by working into the
wee hours of the morning they man-
aged to have it open in time for the
Christmas rush.

“We did our own interior finish-
ing,” Arlin Sorenson says, “and it
was quite a job for a couple of ama-
teurs. We learned to do paneling,
lay carpet and install floor tile—
much to our wives’ delight. Now we
can't get out of doing the same job
at home.”

Sales Volume Increased
With Additional Franchise

“We did not find it difficult to do
a profitable selling job with the one
name brand line of TV sets which
we sold for yeurs. But we felt that
the addition of another -brand
would provide our customers with a
greater selection,” answered Chuck
Peterson when our ET/D reporter
asked him if they considered it a

handicap to sell only one brand of

TV, particularly since the general
public’s taste in style and decor are
so varied. “We didn’t consider it a
handicap at all,” Chuck answered.
We came to know the product quite
well. We knew what to expect from
it and from the manufacturer in
terms of operation, service problems
and warranty. However, the added
franchise gives our customers more
to chose from and our sales volume
goes up every year. That’s a good
indication that our customers are
happy with the merchandise. Be-
cause we sell only two brands, our
knowledge of the product is greater
than if we had many—and especial-
ly service knowledge. The fact that
we both service the sets we sell is a
definite advantage to the customers.
Neither of us would dare make any

promises that would stretch the cap-
abilities of our service or our prod-
uct.

“About half of our customers
coime here because we were recom-
mended by customers we serviced or
sold equipment to,” adds Arlin Sor-
enson. “We spend an average of 4
percent on advertising, which s
done mostly on the radio. We ad-
vertise seasonal sales in the news-
paper. All of the advertising is on a
co-op basis with the manufacturer
and normally costs us about 25 per-
cent and the manufacturer 75 per-
cent except for radio which is split
50-50. We don’t advertise for serv-
ice work, but we have plenty of it.”

Bench Time Is Night Time

“It’s not really funny, but we're
happy,” Arlin smiles as he explains
their overloaded work bench. “A lot
of our bench service work is done at
night because we are too busy (0
handle it all during the day. We
could sure use at least one more ex-
perienced full-time technician if we
could find one. We try to work it so
that one of us is on the bench all the
time while the other is taking care of
sales. But with sales, antenna in-
stallations and service contracts it is
pretty hard to stick to that kind of
arrangement. We do a lot of antenna
work in this area and an antenna in-
stallation is almost a sure bet with
every color TV sale. Many of the
older TV sets around here are op-
erating from rabbit ear antennas, a
carry-over from when we had only
one local station. When channel 13
became available from about 90
miles out, many people added an
outside antenna just for that. Then
channel 10 came along, also from
some distance away, SO we were
busy adding another bay to the ex-
isting antennas. Consequently, many
sct owners have rabbit ears on the
set or a two-channel antenna out-
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A rare moment—Chuck and Arlin combine their efforts to check a problem on
a color TV chassis.

The joy of bookwork is one of the responsibilities
of Badger TV's smiling secretary, Janice Heitkamp.

If we weren’t sure Arlin knew what he was doing, we could almost
bet he would be saying something like “Holy circuit boards, the
spot I'm looking for has to be here someplace.”
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side. Now there are four channels
available in the area, none of which
can really be considered local, and
for color the old antenna systems
can’t provide a good enough signal.

Our ET/D reporter asked the
boys what they normally charged for
bench repairs, antenna work and
service calls. “Our bench rates are
not really fixed,” answers Chuck
Peterson. “We work on so many
Kinds of equipment, some tube op-
erated and some transistorized. On
some of the transistorized and hy-
brid equipment that we take in for
repair, we don’t feel justified in
charging the normal bench rate. On
the other hand, we charge more for
work on a complicated circuit than
we do for a simple tube-type house
radio. We do have a bench rate of
$4 to check a B/W tube type set,
and a minimum rate of $10 for one
hour on the bench. But here again
it depends on the circumstances.”

“Our service call charges are
$6.50 for B/W and $7.50 for color
for the first hour. After that the rate
is $6 per hour. Our antenna installa-
tions are usually figured as a pack-
age price when they are sold with a
TV set. Otherwise, we do them on
a time and material basis and charge
$6 per hour. The service contract
work we do is limited. We service
about 200 TV sets tor a leasing com-
pany who rents to a local hospital.”

Chuck Peterson and Arlin Soren-
son have worked in La Crosse as
technicians for over 12 years. They
have become familiar with the area
in terms of surrounding terrain and
what kind of TV or FM signal can
be expected in various locations, so
they can design their TV and an-
tenna sales to give the customer sat-
isfaction. As both technicians and
businessmen they are proving that a
combination of efforts and skills can
result in a gratifying communion of
profits. =
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COLOR GENERATORS

OR EYERY NEED

4 reasons why Sencore is your best buy
in professional test instruments

LOBOY CG10

America's lowest priced professional
quality standard color bar generator.
All solid state. Battery powered for
maximum portability.

LOBOY CG12

AC operated version of the CG10. Also
has 4.5 MHz crystal controlled signal
for fine tuning adjustment.

$109.95
$89.95

COLOR KING CG141

Absolute stability assured by exclusive
“Temp Control” and new timer cir-
cuitry. All standard patterns, plus new
movable single dot and single cross.
Analyzing features too.

COLOR ANALYZER CA122B 4

The complete analyzer for color and
B&W—far more than just a color gen-
erator. Has variable RF and IF outputs,
composite video, chroma, and hori-
zontal and vertical sync pulses.

$187.50

$149.95

--------

| o+ RE
Iy seENCO
3 Q"‘

Whatever the need, Sencore has the color gen- Each is triple tested for guaranteed accuracy.
erator that is just right for you. Each has the Each is steel encased with chrome panel. See
built-in quality you expect from Sencore. Each your distributor for more reasons why Sencore is
has standard RCA licensed color bar patterns. your best buy, always.

S s E N C O R E NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE. ADDISON. ILLINOIS 60101
... for more details circle 135 on postcard
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Service-Dealers and the BBB

Working with the Better Business Bureau to solve customer complaints

= Better Business Bureaus through-
out the country have registered an
increase in complaints about TV
sales and service since the advent of
color, notes Al Limberatos, partner
in  Alco-Paramount  Electronics
Corp., San Jose, Calit.

As past president of the Santa
Clara County Better Business Bu-
reau, Mr. Limberatos believes that
service-dealers have much to gain by
working closely with the BBB to

] help solve the problems presented
Al Limberatos, past president of the by the rising tide of complaints.
Santa Clara County BBB, works closely- “All the service-dealers in our
with the bureau in raising TV sales and county belong to the BBB”’ says

ervi 1 .
S CRetand RS Al Limberatos, “so we’ve been able

to work together through the bureau
to improve considerably the sales
and service standards to the benefit
of all service-dealers.”

Improvements Made

In cooperation with the BBB,
the dealers have established a code
of advertising ethics endorsed by the
San Jose Advertising Club, the news
and other communications media
and the district attorney.

The code is an effective lever in
screening ads to eliminate extrava-
gant warranty claims and price
gimmicks. Objectionable ads are re-
fused.

The bureau also proved helpful
in establishing some control over
“transients” and ‘“moonlighters.”
Many of these operate without a
business license and some make up
for their seemingly low service
charges by billing the customer for
parts not installed and services not
performed.

The bureau, investigating as an
impartial agency which has the con-
fidence of the public, is proving a
considerable force in publicizing and
reducing these unethical practices.

Mr. Limberatos and service manager Tom Conner check
out a component failure. Too much shop time, Mr. Limb- e .

eratos contends, is consumed in handling component Unjustified Complaints
failures. “The bureau also performs a use-
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We've rectified
high-voltage rectifiers.

How it used tobe.

Take a look at our new ‘‘Posted filament” design.

There’s no delicately suspended heater-cathode
system. There’s no need to heat up a metal sleeve
and then an oxide coating.

It takes less than a second for the 3CUS3 to start
rectifying full swing.

In case of a break, there’s no way for the 3CU3’s
filament to fall against the anode, creating a short
and knocking out other components in the circuit.

The 3CU3’s filament is always perfectly centered.
It emits electrons uniformly in every direction. From
a much larger surface than in the old design. There’s
no suspension post in the way to create an “‘electron
shadow” that cuts down the plate current.

The uniform electric field around the rigid support
reduces high voltage stresses. Arcing and its result-
ing troubles are eliminated.

The 3CUS3 is interchangeable with 3A3 and 3A3A
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Our new 3CU3

high voltage rectifiers. And it’s made
exclusively by Sylvania.

The 3CUS3 is just one of a new
“posted filament” family which in-
cludes the new 3BL2 and 3BM2.
They’re designed for use in new color
TV sets. These tubes are especially
good for transistorized TV where
their fast warm-up fits in with the
‘‘instant on” feature of solid state
circuitry.

The new construction has higher
reliability and longer life and should
give you fewer and less troublesome
callbacks.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

From the outside
you can hardly
tell it’s changed.
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Service Dealers. ..

ful service to the dealers who re-
ceive unjustified complaints,” Mr.
Limberatos says. “When a com-
plainant is unreasonably wrong and
we know we’re right, we suggest that
the dealer lodge a tormal complaint
with the BBB so that an impartial
investigation can be made. In this
period when there are many un-
justified complaints, that function
alone makes the BBB an important
asset tor dealers.”

Howard Emerson, secretary of the
Santa Clara County Better Business
Bureau, says his bureau is getting
tewer complaints on TV sales and
service than in most other areas. He
attributes this to the active program
that the TV service-dealers have de-
veloped through his office

“At the same time, our statistics
show that much more must still be
done,” he adds. “We get more com-
plaints on TV sales and service than
on any other type of business.

“In the first nine months of 1967,
the Santa Clara BBB received 122
written complaints about TV sales

and service. Approximately half of
these were cases of misunderstand-
ing,” Mr. Emerson says.

“But nonetheless, complaints on
TV sales and service were 20 per-
cent ahead of the number two cause
of complaints, which is auto re-
pairs,” he says. “Other appliance
sales and service was third on the
list of complaints.”

Handling Complaints

A complaint is registered only
when a customer fills out the BBB’s
rather lengthy form giving all the de-
tails of the transaction.

In the nme month period, the
Santa Clara bureau received 52,000
calls (the county’s population is ap-
proximately one million). TV-radio
sales and service led the list with
1620 calls.

Of these, 555 were queries, ask-
ing for recommendations on reput-
able dealers and service shops. The
bureau prepares a “‘reliability re-
port” on retailers in the county, a
service which is of value to both con-
sumers and service-dealers.

According to a recent article in
THE DEALER, published by the Pa-
cific Gas and Electric Co., eight Bet-

ter Business Bureaus in northern
California report that the 1966 total
of TV-radio sales and service com-
plaints rose 12 percent over 1965.

“All eight of the BBB offices re-
corded increases in the number of
TV-radio complaints during 1966
while sales and service complaints
on appliances showed an over-all
decrease of 11 percent,” THE
DEALER reports.

Quality Controls?

Mr. Limberatos says that failures
during the period of this survey were
mostly related to the picture tube
whereas more recently it’s been com-
ponent failures.

“It’s apparent that quality control
at the manufacturers’ level still
needs quite a bit of improvement,”
he declares. “The service-dealer has
a lot of money invested in his service
department and frankly, it’s costing
us too much to take care of manu-
facturers’ mistakes.”

One simple procedure that manu-
facturers could follow which would
help the service-dealer, is to update
their service bulletins regularly and
issue the needed technical informa-

Continued on page 88

3 ZENITH
WAVEMAGNET

original parts

INDOOR TV ANTENNAS

built to the quality
standards of Zenith

Zenith has designed these Wavemagnet antennas for sensitive
reccption in color or B/W. Fully adjustable telescopic dipoles.
Six-position selector switch for top performance on each
channel. Handsome molded base of high-impact styrene.
Individually packaged for effective sales display.

Order now from your Zenith distributor.

BEST YEAR YET &™7"# TO SELL THE BEST

[

DELUXE
ALL-CHANNEL
Part No. 973-56
Two full-size UHF
loops develop high
front-to-back ratios
equal to many
outdoor antennas.

VHF ONLY
Part No. 973-58

ECONOMY
ALL-CHANNEL

Part No. 973-55

The quality goes in
before the name goes on
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ONE TV Repair Shop in your lo- “TV REPAIR”” PROMOTION SUPPLEMENT —

cality . . . will soon stand out head

and shoulders above every other showsyou:
competitor in town. It could be How to outsmart (instead of out-spend) the competition!
YOU. ... Why most ads fail . . .

The ONE BIG SECRET of successful TV Repair advertising.
... The Greatest Compliment any ad can Pay You.
. The mistake that is made by 98 out of 100 local advertisers.

Want to know HOW? Very simply:

by using a regular series of clever, inex- . . 94 examples of enticing “come on in” copy (distilled from thousands).
pensive ‘column’ ads in your local news- . 26 Merchandising Ideas that you can adapt, to stimulate business.
paper! You doubt it? Well . . . ... 37 Tllustrations that enliven the ad, attract the eye.
- A TV shop in Maryland had
to hire more help within 3 weeks after Here are “Big Time” ideas at “small time” prices. Prepared by a $25,000 copy
starting their series! group . . . but your cost is less than 40¢ per week!

; A dealer in Montreal has had
people come in from all over Canada,
from his ads.
: An enterprising repair man in
Louisiana has acquired 4 other places
in his area from the surge of busi-
ness that his series brought.
.. Two cousins in a New England You'll see how to have people looking forward to your ads—wondering what
community attribute 75% of their  you will say next!
business to these ads.
You can see their secret . . . adapt their You run very little risk, if you accept this opportunity—because we GUARAN-
method . . . improve your business... TEE that any one using these ideas six months or more who does NOT hear
gain an immediate edge on competition  favorable comment—who does NOT think his own staff has been stimulated—
.. . and develop a friendly, permanent who does NOT see direct results at lower cost—can simply say so, and we’ll
clientele . . . by judiciously using the REFUND 100% of every penny you paid us!

same inexpensive idea! . . . . ]
Our nevIvJ folio—which we'd like you We think this offer is unique We dare to make it only because we KNOW

to try out for six months—is called this will prove profitable to you.
“How to Double Your Business with
Unique ‘Column’ Ads.”

It shows how others have done it . . .
replete with case histories. Write or wire us TODAY. Use the handy blank below.
It shows how you can do it, too.

It shows how and when, where and
why—the whole fascinating story of

Youw'll refer to this for years—every time you need copy to promote special
occasions . . . or an idea for a layout . . . or an eye-catching border .
or a good illustration!

You’'ll see how to establish your name as an outstanding source: as helpful
.. . friendly . . . sincere . . . intelligent ... courteous . . . dependable.

Who in your community will benefit by this? Will YOU? Better advise us
at once.

this cheapest means of advertising . . . Suppose YOU spent 3 weeks with an advertising agency . . .
. " \
with most effCC.llVC RESULTS! .HCI'C . . . developing o year's program for your business that would make you well known—give
are ads that will attract attention— you a competitive edge . . bring customers to your door . . . stimulate your sales .
stimulate curiosity . . . arouse inter- ;clve wlasn:d_effor?fs on unp.n':ducﬁve.prom{’z':ian.d % B g ‘
. ersonal service, of course, is expensive. e od agency's fee wou e abuo ,000, plus
est, amuse readers and make YOIJ your traveling ond maintenance expenses.
known and remembered for quality But we have completed just such an intensive 3-week conference . . . and you may have the
. service . .. integrity . . . de- results for a tiny fraction of that cost!
endabilit let me ask: how is your present ad program geing—now? Was it prepared well in advance,
p 5 .y' | by a '‘pro’'? Or do you promote your services, catch-as-catch-can, when you can spare a
All at trivial cost! moment?
Among the Advantages you wil] learn PT:e difference kl’efween h'he h'wo |I'ne'hods c‘ofn meur:| a doublingd of your annual gross.
i . & erhaps you've always thought, ‘'I can't afford o high-priced ad man."’
k how to create inlerest among But surely, you COULD afford him if he cost you only 40¢ a weekl
pr(_)SpfﬁlS who never even knew you AndI if that 40¢ weekly expense brought you $7,500 a year—you couldn't afford to be without
existed! him
9 H “‘True'', you say, '‘IF it is so good as all that."
ol ht(:)wytoou;ntf)ll‘l]sei?]gispg(r)pslgr\t/(i)ces'wmm We think it is. But we want YOU lo bo the judge.
I L Try the ideas for the next six months. Then—& months from now—if you don't expect to get
. . . how to create excitement—even !)clcll: ci\(t flecxs: ﬁl,9<:5 for your $19.95 investment (a return of 100 to 1—or better) simply send
though your business seems dull and itfbackforgiull_lund:
Could anything be fairer?
drab!h th t t of Since there's no obligation, why not accept? Promotion-wise, | doubt if you'll EVER get an-
. . . how to get e most out of your other opportunity to equal it. But . . .
promotional dollar (something most Better act TODAY. This offer may be withdrawn when our supply of coples run out. So write
. ire NOWI
business men never learn!) or wire
. . . how to get your customers to
“work™ for you!
: ‘e.slt’lowtt'o get fast action from a $3 .------------------------------I
nv ment:
how o dkedep in_teg'est sustained I H. K. SIMON, Advertising Co. 1
over an extende periog’ I Box 236, Dept. ET-41
'3 how to 'nll'lake people ISUghk b IHasQings-on-Hudson, N. Y. 10706 :
and agree with you... and seek to
meet you personally! | r
. . how to get maximum assistance IKdey s‘end HOW TO DOUBLE YOUR BUSINESS WITH UNIQUE ‘COLUMN' ADS"I
without charge from the newspaper Iolong with your “'TV REPAIR" PROMOTION SUPPLEMENT to: :
staff!
" how to develop continuing ideas! Nwame N — : o i 1
]
ADDRESS I
And, above all — 1
ICITY, STATE S S - - . = I
A Special “TV REPAIR” PROMOTION e ) i
SUPPLEMENT! I
I We enclose our check for $19.95. 1
H. K. SIMON ADVERTISING : It fs understood that if we use your ideas for six months or more and are not fully I
BOX 236 satisfied, every cent will be' re'funded. [ |
HASTINGS-ON-HUDSON [ | REFERENCES: Any publication in the U.S.A. ® Rated by Dun & Bradstre®t ]
NEW YORK 10706 L------—-------------------—--‘
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FM Stereo Tuner 700

A solid-state FM stereo tuner fea-
tures a silver-plated 3-FET transistor
front-end and IC IF strip. The Model
312D includes the tollowing additional
features: Front panel meter switch ai-

lows tuner meter circuit to be used for
signal strength, zero-center tuning or
multipath indication; front panel con-
trols to vary the level of both phono
and amplifier outputs independently,
a circuit for fool-proof silent automat-
ic stereo switching, not affected by
momentary changes in signal strength;
interstation muting control for com-
plete quict between FM stations; com-
puter-type push-button switches; front
panel output for direct tape recording
without a separate amplifier; ultra

wideband FM detector circuit for
minimal distortion and oscilloscope
output for laboratory-precise correc-
tion for multipath distortion. Usable
sensitivity is said to be |.7u v; capture
ratio, 1.9db; cross modulation rejec-
tion, 90db; selectivity, 46db; stereo

separation, 40db; Price, $319.95.
Scott.
Stereo Cartridge Player 701

A home-type cartridge player ac-
cepts all eight-track and half-hour
four-track tape cartridges. The unit
features preamp outputs, said to ease
tie-in to existing home Hi Fi systems.

DEALER SHOWCASE

For additional information on products described in this section, circle the
numbers on Reader Service Card. Requests will be handied promptly

Other features include fully automatic
cartridge and track selection, six head
positions for exact track alignment,
computer-styled program indicator
lamps and easy-eject cartridge relcase
button. Unit with brushed aluminum
front panel is housed in an attractive
walnut-finish case. The unit plays up
to 80 minutes with eight-track twin
packs. Tape speed is 3% ips. Specifi-
cations say wow and tlutter are less
than 0.25% wrms; signal-to-noise
ratio better than 45db; frequency re-
sponse 50 to [0kHz; channel separa-
tion better than 40db; cross-talk better
than 50db. Unit contains 9 transistors
and 7 diodes. Size 9Y2 x 4 x 9in.
Weight 9.6 Ib. Craig.

Fathometer 702

A Fathometer depth sounder that
combines a graphic recording with a
digital read-out has been developed.
The portable unit is developed espe-
cially for detailed depth surveys for
charting, salvage, underwater con-
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Collect these items
with your purchase of
Raytheon receiving tubes.
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Ask for them at your distributor’s—each time

you buy Raytheon receiving tubes. They're an

receiving tubes.

“EXTRA PLUS"” for you—just like the extra
reliability you get with
famous Raytheon

... for more details circle 131 on postcard
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FINCO

the company that brought you the
famous Color Spectrum Antennas

now brings you a

complete line of
VHF & 82 channel
MATYV equipment

Over 200 items including:

Preamplifiers

Amplifiers

Passive Networks

Wall Taps

Test Equipment

MATV Heavy Duty Antennas

Finco will work with you to plan your MATV installations at no charge.
Send for FINCO’s 45-page illustrated catalog and layout information forms.

Mail this coupon tgday Send FREE 45-page illustrated catalog of MATV
Equipment and FINCO layout information forms.

Name

THE FINNEY ©m™— -
FINCO company —

s e ity S Zi
R0 P ANTE 34 W, Interstate S, Dept. 110 Bedford, Ohic 44146 il — ik

THE W
é\ of THE WORL( rg,
\é
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struction and oceanographic and seis-
mic studies. As the depth is graphed
and displayed numerically it is also
presented as a four-bit digital code
output for direct use with computers,
analyzers or devices that will actuate
other equipment dependent on the
water depth. With a range of 0 to 240-
ft or fathoms, the depth sounder is ac-

iz
//////////FEET

curate to within 3in. at 100ft and 30-
in. at 1000 ft. It is said that excellent

Any skilled cabinetmaker could
build one Argos Hzeutige speaker
in 7 hours for about $65. ..
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Argos’ skilled cabinetmakers build them
in about 11 minutes. That’s why you can
buy one for as little as $11.95.*

)

Finest materials! Se-

Incomparable crafts-
lected hardwoods and

manship! All joints

electromcally glued— veneers, hand rubbed

stronger than mate- oiled finishes, Other

rial. models in tough, wood-
grain vinyls.

If it’s crafted by ARGOS ... it"l stay sold.

68

* Model PB-508CS, dealer get cost

Other speakers as low as $7.95

Guality Audio Com-
ponents, including
Jensen or custom-
designed dual cone

speakers.
PRODUCTS @ COMPANY

600 So. Sycamore, Genoa, Itlinois 60135

Instant Enstallation!
Speedy mounting
clips, removable front
panels.

. tor more details circle 107 on postcard

bottom profiling 1s accomplished by a
narrow transducer beam pattern op-
erating at a frequency of 90kHz for

optimum signal-lo-noise ratio. Ray-
theon.
Compact Phono/Radio 703

Announced is the SC740 which
combines a 60w AM/FM solid-state
FM stereo receiver; a turntable and
two air suspension speakers having
10-in. high-compliance woofer and a

3v2-in. curvelinear tweeter. The com-
plete unit is contained in a cabinet of
handrubbed oiled walnut. Suggested
list is East $550, West $560. Harman-
Kardon.

Vidicon Camera 704
Introduced is the model 6104 vidi-
con camera having a built-in retlex

,

lens viewfinder. Price $300 (less lens).
Craig.

Solid-State CB 705

Announced is a compact citizens
band transceiver—designed with fre-
quency synthesizing circuitry for full
23-channel operation. Designated the
Model 777, it is said to meet all FCC
and DOT standards and will be type-

ELECTRDNIC TECHNICIAN/DEALER



We don’t carry everything!

A giraffe can stick his neck out. But we
know better. There are some things we
just can’t ship by Greyhound Package
Express. But, chances are, whatever
you’ve got in mind will fit very nicely.*
Try GPX. We’re a whiz at getting your
shipment where you want it, in a hurry
...usually the very next morning. Your

It’s there in hours and costs you less

shipment is loaded aboard a regular
Greyhound bus traveling on fast, fre-
quent passenger schedules. Your ship-
ment goes wherever Greyhound goes.
And Greyhound goes almost every-
where in the U.S.A. and Canada, too.
Ship anytime, 24 hours a day, 7 days
a week, weekends and holidays. You’ll

For Example  Buses Daily Running Time 20 Ibs. “30 Ibs. 40 Ibs.
LOS ANGELES cco | 22 | onrs.15min. | 210 | 245 | 280
DAgﬁSANTONw 10 7 hrs. 0 min. 2.10 2.40 2.70
A 13 | 2hrs.30min. | 185 | 210 | 240
R 10 | 2nrs.55min. | 200 | 230 | 265

Rates subject to change.*Other low rates up to 100 ibs. Lot shipments, too.

APRIL 1968

find GPX saves you money and time.
Take your choice of C.0.D., Collect,
Prepaid or open a GPX Charge Ac-
count. For complete information about
service, rates, schedules and routes, call
Greyhound or write: Greyhound Pack-
age Express, Dept. 53-D,10 South River-
side Plaza, Chicago, 1ll. 60606.

GREYHOUND PACKAGE EXPRESS

*If we can’t carry it, call Greyhound Van Lines, the nationwide moving service of diversified Greyhound Corporation.
... for more details circle 113 on postcard
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318 YU any ea
HOW Mmany ways
Jou canuse {hs

flandle?

as a screwdriver. ..

for slotted. Allen hex, Phillips. Frearson.
Bristol, Clutch Head, Scrulox® screws

as a nutdriver...
T o, =
& ‘ :

> ¥ P — [

~ !

for hex nuts. screws, and bolts

as an awl/scriber and reamer

PR

It accommodates 49 interchangeable blades of
various types and sizes.

Its patented spring device permits quick blade
insertion and removal.

It's shockproof, breakproof (UL) plastic. Comes
in three sizes — regular, junior, stubby — also
Tee type.

It's available in a great variety of i
sets from 39-piece roll kits to
compact, pocket cases.

For information on
time-saving, space-
saving Xcelite 99" too! kits
and sets, request Catalog 166.

XCELITE, INC., 14 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charigs W. Pointon, Ltd.

for more details circle 143 on postcard
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accepted under pending regulations for
U. S. CB equipment. The solid-state
transceiver is packaged in a 62 x 2 x
10-in. low-profile case. It can be dash-
mounted for vehicular communica-
tions or placed upon an optional ped-
estal-mount power supply for home
or oftice. Amphenol.

General Purpose Lantern 706

A hand lantern is introduced which
is said to throw a powerful light beam
for half a mile. The light comes with

an auxiliary red alert flasher which has
its own switch. It is made of molded
Cycolac which outshines and outlasts
metal, according to the manufacturer.
Suggested retail is $15.95 with battery.
Burgess.

Cells and Charger 707

Cells that reportedly can be recharg-
ed 1000 times or more and a simple
automatic battery charger are the ele-
ments of a “perma cell” system. The
nickel-cadmium cells come in popular
sizes (AA. C and D). Operating on
1 17vac, the flip-top automatic charger
can charge two or four AA, C or D or
any combination, simultaneously.
G-E.

(T8 TV TS TlAT L

349

PHONO GARTRIDGES!

NEW! PHONO AND TAPE RECORDER
WHEELS, DRIVES, BELTS!

That’s how many models are
» listed in the current Electro-
Voice phono needle and cartridge
catalogs. With more being added as
you need them.
No other single source offers
such variety—all built to the highest
industry standards. All are exact
replacements that install quickly, to
give your customers ‘‘like new”’
performance—or better!
Electro-Voice models are listed
in your Photofact files, or ask your
E-V distributor for free copies of
the E-V catalogs. It’s your guarantee
of complete customer satisfaction!

ELECTRO-VOICE, INC,, Dept, 487T
663 Cecil Street, Buchanan, Michigan 49107

EleclhoYores

SETTING NEW STANDARDS IN SOUND

ELECTRONIC TECHNICIAN/DEALER




Twist-resistant
square boom

Golden Armor Coating
for superior corrosion
resistance

Meet the snhappiest
300-ohm convertibls

The New Jerrold Paralog 300 Plus Antenna. Developed
from and incorporating the finest features of the famous
Paralog Plus series. And where conditions require the
superior performance of a Coloraxial 75-ohm installation
the change can be made in a snap ... with a snap-on
transformer. The results are superb.

e Sharp directivity eliminates color ghosts

e Flat response (+1 dB per channel) for optimum
color fidelity

e Exclusive bi-modal director system for extra gain
e Compact parasitic array permits quick installation

Paralog 300 Plus snaps together in short order and stays
together.

New snap-on transformer converts Paralog 300 Plus to
75-ohm Coloraxial performance.

Combines low loss and unexcelled impedance match with
quick, easy installation. Just snap it on the boom, push

Indoor antennas Home preamplifiers

APRIL 1968

Distribution equipment

Exclusive bi-modal
director system

Fully assembled snap-together
construction

Vibration-proof,
point-contact

Rugged Cycolac insulators element locks

add strength

around

into contact with lead bolts,
and screw down. New
weatherproof connector . ..
no cable fitting needed.
Simply strip the
cable, push into
the transformer,
and tighten.

Model STO-83*

Paralog 300 Plus comes in seven models,
for metropolitanto deep fringe areas, with
list prices ranging from $15.95 to $79.95.

So pull in more profits with the VHF
antenna that packs the most pull around.
In signal reception. In customer recep-
tion. The Jerrold Paralog 300 Plus An-
tenna. See your Jerrold Distributor today
or write Jerrold Electronics Corporation,
Distributor Sales Division, P.O. Box A,
Philadelphia, Pa. 191085,

*Model STO-82 also available with "' F" fitting.

JERROLD

Focusing on one thing...
better reception

a GENERAL INSTRUMENT company
. . for more details circle 119 on postcacd
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% COLORFAX

WESTINGHOUSE

Color TV Chassis V2655 — Demodulator
Circuit Description

The demodulator system is a two-
stage circuit that consists of V306,
called the “X” demodulator, and
V305, called the “Z” demodulator
and their associated components. Both
demodulators employ 6HZ6 tubes.

Referring to schematic, it can be
seen that the 6HZ6 is a multi-element
tube. It has two independent control
grids. (Pins 1 and 7), each demodula-
tor requires two input signals. The two
inputs are:

1. The output signal of V302B, the
bandpass amplifier (waveshape 14).
This is the chroma information sent to
the grids, pin I of both demodulators.

2. A 3.58MHz CW signal from V3-
10B, the local oscillator (wave-shape
15 and 16)

The purpose of the demodulator is
to convert the phase and amplitude
differences of the two input signals in-
to information that the color differ-
ence amplifier circuit can accept and
enlarge to magnitudes necessary for
driving the CRT grids. The output of
tube V306 and **X” demodulator stage
(waveshape 17), is shown after the
3.58MHz component has been filtered
by coil, .504, and capacitor, C518.

As the filter network operates the
same in all instances narrated, it will
not be mentioned each time, but all
outputs of the demodulators referred
to will be after passing through the
filter network.

When the color signal input and the

¥3028

ocal oscillator signals are in phase, the
output of the demodulator is at maxi-
mum negative amplitude. When the
two input signals are 180deg out of
phase, the output amplitude reaches a
maximum in the positive direction. A
90deg phase shift between the color
signal and the local oscillator signal
results in zero output. Any phase angle
difference that lies between the points
referenced above will result in some
output.

The local oscillator signal that is ap-
plied to pin 7 operates as an on/off
switch to the demodulator tube. When
the applied signal is in the positive
half cycle, the tube conducts and when
the signal is in the negative half cycle,
the demodulator tube is shut off.
Therefore, if the incoming color sig-
nal at pin 1 is in phase with the local
oscillator signal applied to pin 7, the
demodulator tube is conducting during
the cntire positive half cycle of the
color signal. As a result, the average
plate current increases and the average
plate voltage becomes less positive
than when the demodulator is cut off
and is shown in the output as the most
negative point. When the incoming
color signal reaches pin 1, 180deg out
of phase with the local oscillator sig-
nal present at pin 7, pin | and 7 be-
come negative—allowing the demodu-
lator tube to conduct. The result is a
lower average plate current flow and
that means a more positive plate volt-
age in comparison to the previously
described conditions. When the incom-
ing color signal is 90deg out of phase
with the local oscillator signal, the de-
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modulator tube is conducting during
half of the positive cycle and half of
the negative cycle. As the plate cur-
rent of the demodulator tube increases
and decreases equally during this con-
dition, the average plate current shows
no change. No change in current
means no change in voltage and the
output is zero.

“H" 3.5V P-P
Pin #1-V306

“H'* 25V P-P
Pin #7-V306

O,

“H'" 25V P-P
Pin #7-V305

“H'" 15V P-P
‘Pin #2-V307A

()
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makes first class
soldering the easiest
part of any job

=
\\“}‘\' Weller

BATTERY OPERATED

Iron for field servicing

Now get controlled 700°F tip temperature from a battery!
Lightweight TCP-12 iron features Weller's patented
“Temperature Sensing” system, clips to any 12-volt’
battery or 12-14 volt AC/DC source. Also available for
24-28 volt operation (Model TCP-24). A must for mobile
communications work.

Efficient MARKSMAN Irons
for continuous-duty soldering

Ideal for the bench or caddy, Marksman irons outperform
others of the same size and weight. Five models feature
long-reach, stainless steel barrels and replaceable tips.

» 4-0z, 80-watt Model SP-80
» 10-0z, 120-watt Model SP-120

« 1% -0z, 25-watt Model SP-23
» 2-0z, 40-watt Model SP-40

Dual Heat

Soldering Guns for

dependable maintenance
and repair

The most widely used gun in the electronics
field. Available in three wattage sizes, each
with Weller's exclusive trigger-controlied
dual heat, pure copper tip, and spotlight.

« 100/140-watt Mode! 8200 « 145/210-watt Mode! D-440
» 240/325-watt Model D-550
25-watt Technician’s lron
for intricate circuit work

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 Yg-inch tapered tip.

Complete Weller Line at your Electronic Parts Distributor

WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TOOLS
... for more details circle 141 on postcard
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the last time you used a 'scope,
did you really need more performance
than these Heathkit® models provide ?

-

Heathkit 10-17
...new 5 MHz

3’ ‘scope . - . only

10-17 SPECIFICATIONS — VERTICAL CHANNEL: Input impedance: 1 megohm shunted
by 25 pf; x 50 attenuotor position 1 megohm shunted by 15 pF. Sensitivity: 30mV P-P/div.
{uncalibrated). Frequency response: 5Hz ta 5SMHz =3 db. HORIZONTAL CHANNEL:
Input impedance: 10 megohm shunted by 15 pF. Sensitivity: 300 mV P-P/div. Frequency
response: 2Hz to 300 kHz =3 dB. HORIZONTAL SWEEP GENERATOR: Sweep gen-
erator: Recurrent type. Frequency: 20Hz to 200 kHz in four overlapping ranges. Retrace:
Blanked by a pulse from blanking omplifier. Synchronization: Automatic type. GEN-
ERAL: Tube complement: (1) 3RPI cathode ray tube, medium persistance, green trace;
(3) 12AU7; (1) 12AX7; (1) 6GH8; (1) 6BHé; (1) 6BQ7. Power requirements: 105-125
volts 50/60 Hz or 210-250 volts 50/60 Hz. Power consumption: 60 watts. Overall di-
mensions: 975" H x 515" W x 1434" L. (Dimensions include hondle, knobs, etc.). Net
weight: 12 Ibs.

Heathkit 10-14

... DC to 8 MHz
"’scope...

triggered sweep
... 0.25 usec

wdelay line input .. ..
assembled

$399.00

kit

$259.00

10-14 SPECIFICATIONS — (VERTICAL} Sensitivity: 0.05 V/em AC or DC. Frequency
Response: DC to 5 MHz — 1 dB or less; DC to 8 MHz — 3 dB or less. Rise time: 40
nsec (0.04 microseconds) or less. Input impedance: 1 megohm shunted by 15 pf. Signal
delay: 0.25 microsecond. Attenuator: 9-position, compensated, calibrated in 1, 2, 5
sequence from 0.05 V /em to 20 V/em. Accuracy: =3%, on each step with continuously
variable control {uncolibrated) between each step. Maximum input voltage: 600 volts
peak-to-peak; 120 volts provides full 6 cm pattern in least sensitive position. (HORI-
ZONTAL) Time base: Triggered with 18 calibrated rates in 1, 2, 5 sequences from 0.5
sec/cm to 1 microsecond/cm with =3% accurocy or continuously varioble controt position
{uncalibroted). Sweep magnifier: X5, so thot fostest sweep rate becomes 0.2 micro-
seconds/cm with magnifier on. {Overall time-base accuracy =5% when magnifier is on.)
Triggering capability: Internal, external, or line signals may be switch selected. Switch
selection of + or — slope. Variable control on siope level. Either AC or DC coupling.
""Auto” position. Triggering requirements: Internal; 0.5 cm to 6 em display. External;
0.5 volts to 120 volts peak-to-peak. Triggering frequency response: DC to 2.5 MHz
opprox. Horizontal input: 1.0 v/cm sensitivity (uncolibrated) continvous gain control.
Bandwidth: DC to 200 kHz =3 db. Power requirements: 285 watts. 115 or 230 VAC
50-60 Hz. Cabinet dimensions: 15* H x 1014” W x 22" D includes clearance for handle
ond knobs. Net weight: 40 |bs.

HMEATHKIT 1968

@ o i

FREE 1968 CATALOG

Describes these and over 300 kits for stereo/hi-fi,
color TV, amateur radio, shortwave, test, CB, ma-
rine, educational, home and hobby. Save up to
50% by doing the easy assembly yourself. Mail
coupon or write Heath Company, Benton Harbor,
Michigan 49022.

r =) sxmaTEzcT ol
I HEATH COMPANY, Dept. 24-4 - I
Benton Harbor, Michigan 49022
| O Enclosed is § e ., plus shipping |
| Please send'model (s)_____ 1
| [ Please send FREE Heathkit Catalog. |
| [ Please send Credit Application. |
| Name. I |
(Please Print)
I Address - T — I
I City ___State . Zip i
L Prices & specifications subject to change without notice. TE-178 ]
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ELECTRONIC TECHNICIAN’S BOOK CLUB INVITES YOU AS PART OF TRIAL MEMBERSHIP TO

ake This Brand-New Book for only $1%!

Publisher’s List Price

$7.95

YOURS

for only

$'99
with Trial Member-
ship in  Electronic

Technician's Book
Club.

May we send you this unique new book

as part of an unusual offer of a Trial
Membership  in  Electronic  Technician’s
Book Club?

Now you can have, at your finger tips,
this GIANT 448-page working guidebook
on practical semiconductor circuits of all
types.

This  handsome, hardbound book is
indicative of the many other fine offerings
made to Members important books
to read and keep . . . volumes with your
specialized interests in mind.

How the Club Works

Forthcoming selections are described in
the FREE monthly Ciub News. Thus, you
are among the first to know about, and
to own if you desire, significant books.
You choose only the main or alternate
selection you wish (or advise if you want
no book at all) by means of a handy form
enclosed with the News. As part of your
Trial Membership, you need purchase as
few as four books during the coming 12
months. You would probably buy at least
this many anyway without the sub-
stantial savings offered through Club
Membership.

How You Profit From Club Membership

This is just a sample of the help and
generous savings the Club offers you. For
here i a Club devoted exclusively to seek-
ing out only those titles of interest to you
as an electronic technician. Membership
in the Club offers you several advantages:

1. Charter Savings: Handbook of Semicon-
ductor Circuirs carries a retail price of
$7.95. But it can be yours for only $1.99
with your Trial Membership.

2. Continuous Savings: The Club guaran-
tees to save you 15% to 75% on all books
offered through the Club News.

3. Wide Selection: Members are annually
offered well over 50 of the new and
authoritative books on electronic servicing.

Limited Time Offer!

Here, then is an interesting oppor-
tunity to enroll on a trial basis . to
prove to yourself, in a short time, the ad-
vantages of belonging to Electronic Tech-
nician’s Book Club.

To start your Membership on these at-
tractive terms, simply fill out and mail
the Postpaid Trial Membership Coupon
today. SEND NO MONEY! If you are
not delighted with the book, return it
within 10 days and your Trial Member-
ship will be cancelled without cost or
obligation. We take all the risk.
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RECT-COUPLED AMPLIFIERS
Single Unbalanced Stoges
Balanced Caonfiguratians
Baolanced Difference Amplifiers
Modulation

List of Selected Circuits

LOW-FREQUENCY AMPLIFIERS

HI

Transistor Characteristics
Circuit Considerations
Thermal Considerotions
Distortion

Negative Feedback
Basic Amplifiers

List of Selected Circuits

GH-FREQUENCY AMPLIFIERS
Equivalent Circuits

Power Gain and Stobility
Neutralization

Noise

Automatic Gain Cantrols
Tuned Amplifier Interstages
Yideo Amplifiers

List of Selected Circuits

PARTIAL LIST OF CONTENTS

HANDBOOK OF SEMICONDUCTOR CIRCUITS
cirauits. It contains literally hundreds of diagrams, schematics, and illustrations, complete with
operational data for amplifiers, oscillators, logic and switching circuits, power supplies, etc.
These are practical circuits which have wide application.

is a GIANT collection of 124 transistor

Frequency Stability
Types of Oscillators
List of Selected Circuits

SWITCHING CIRCUITS
Basic Flip-Flop Designs
Symmetrical Circuits
Triggering Methods
Blocking Oscillator Designs
Direct-Coupled Transistor Methods
Negative Resistance Circuit Methods
Other Circuit Methods
List of Selected Circuits

LOGIC CIRCUITS
Basic AND-OR Gates
Counters and Shift Registers
High Speed Gating
List of Selected Circuits

AC TO DC POWER SUPPLIES
Unregulated Power Supplies
Regulated Power Supplies
List of Selected Circuits

POWER CONVERTERS
Basic Transistor Oscillator
Other Connections for Basic Circuits
Starting Circuits
Basic Power Converter Designs
De-Spiking Networks
Transistor Selection
Transformer Selection and Design
Modified and Improved Circuits
Regulators and Protective Circuitry
Thermai Considerations
List of Selected Circuits

SMALL-SIGNAL NONLINEAR CIRCUITS
Modulators
Mixers and Converters
Detectors
Frequency Multiptiers
Frequency Dividers
List of Selected Circuits

(The Club assumes postage on all prepaid orders)

T-48

i
|
— |
|
FIRST |
CLASS | |
Permit No. 9 | |
Blue Ridge Summit, Pa. [ |
t
— | pne }
BUSINESS REPLY MAIL |
‘No Postage Stamp Necessary If Mailed in The United States :
|
|
Postage Will be Paid By !
|
|
ELECTRONIC TECHNICIAN'S BOOK CLUB =
Monterey & Pinola Ave’s. :
Blue Ridge Summit, Pa. 17214 ;
]
I
DO NOT CUT HERE 4\ JUST FOLD OVER, SEAL AND MAIL—NO STAMP OR ENVELOPE NECESSARY I
. . p— |
Send No Money! Simply fill in and mail Trial Membership Coupon Today! |
!
ELECTRONIC TECHNICIAN’S BOOK CLUB, Blye Ridge Summit, Pa. 17214 :
Please open my Trial Membership in Electronic Technician’s Book Club and send me a |
copy of Handbook of Semiconductor Circuits, (billing me only $1.99 plus a few cents postage
and mailing expense.) If not delighted, I may return the book within 10 days and owe |
nothing. Otherwise, to complete my Trial Membership, 1 agree to purchase at least four |
additional monthly selections or aiternates during the next 12 months. | have the right
to cancel my membership anytime after purchasing these four books, :
N
Name Phone No. ‘ I
Address |
NOTE: check if [] home or [] business address |
City State Zip ’ :
Company |
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GENERAL ELECTRIC

Porta-Color TV — New 14in. CRT

G-E’s exclusive “in-lin¢” CRT sys-
tem will be employed in a new 14in.
(picture diagonal) color TV soon to
be introduced.

In announcing the new color
portable, W. A. Estrabrook, gencral
manager of the company’s personal
television department, predicted the
“in-line” system would eventually ob-

CONVERGENCE DEFLECTION
CIRCUITRY CIRCUITRY

ORDINARY
COLOR

T
A 1ON
CIRCUITRY NEW G-E

PORTA-COLOR

=

solete the now widely used “delta™
system in color portables.

The in-line design — referring to
the arrangement of the three cathode
guns in the neck of the CRT — is sub-
stantially less complex than the tri-
angular or delta systems used in other
color picture tubes.

The three electron guns are placed
in a horizontal row instead of a tri-
angle. This means convergence can
be accomplished in the horizontal axis
— one of the axes used in deflection.
Thus, the two functions of conver-
gence and deflection can be handled
by one set of circuits, eliminating
much of the circuitry that ordinary
color receivers reguire. Result — less
weight, smaller size. lower cost.

APRIL 1968

Here’s a remarkably stable,
completely portable,

all solid-state,

battery operated voiltmeter.
Naturally it’s an RCA
VoltOhmyst’

Eliminate warm-up time! Eliminate zero-shift that can occur in
tube-operated voltmeters! RCA’s new Wwyv-500A VoltOhmyst is an all
solid-state, battery operated, completely portable voltmeter that is

ideal for service, industrial, and lab applications. Seven overlapping
resistance ranges measure from 0.2 ohm to 1000 megohms. Eight
overlapping dc-voltage ranges measure from 0.02 volt to 1500 volts
(including special 0.5 dc volt range), ac peak-to-peak voltages of complex
waveforms from 0.5 volts to 4200 volts, and ac (rms) voltages from

0.1 to 1500 volts. Input impedance of all dc ranges is 11 megohms.

All measurements are made with a sturdy, wired-in, single-unit probe
with fully shielded input cable. The probe is quickly adapted to either
dc measurement or ac and resistance measurement by a convenient
built-in switch. And an accessory slip-on high-voltage probe is also
available to make possible measurements up to 50,000 dc volts.

See your Authorized RCA Test Equipment Distributor, or write
RCA Electronic Components, Commercial Engineering Department,
Section D46-WA, 415 South Fifth Street, Harrison, New Jersey.

Solid-state reliapbility and convenience for only $75.00*.

*Optional distributor resale price. Prices may be slightly higher in Alaska, Hawaii. and the West.

.. for more details circle 129 on postcard
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series with a rectifier diode to the fo-

Y cus electrode. A capacitor and coil HV RECT

C‘. COLORFAX network (see §chemal|€) is connected e ——
between the diode output and the B+ OUTPUT 5000V
boost terminal. STAGE 8C404 £+ +i000v

The complete focus coil network, —
L408, employs three windings, an in- ==
SYLVANIA put winding (L3), output winding
Color TV Chassis D02,D10 — Focus (L1) and a common winding (L2). SFIL

Voltage and HV Circuits
Focus Voltage Supply

An adjustable intermediate high
voltage of about Skv is required for
the color CRT focusing electrode.
This voltage is developed by using {ly-
back pulses at a suitable tap on the fly-
back transformer and applying it in

These coils are mounted on a common
form. A 100K damping resistor is
placed across the L1 and L2 windings.
The focus coil output is coupled by
C446 to the focus rectifier cathode.
This capacitor, in addition to supply-
ing a reference pulse, also serves as the
focus supply filter capacitor.

BOOSTED
BOOST
VOLTAGE

A powdered iron core slug in the
coil torm (focus control) varies the
effective pulse voltage division at the
junction of LI and L2 by differen-
tially varying the coupling of L1 to the
other two coils.

The coils. L2 and L3, operate in
mutual opposition so an additional
pulse input of adjustable amplitude
and polarity may be applicd to the rec-
tifier cathode. This control affects the
amount of “switch-on’ bias of the rec-
tifier and therefore, the amount of fo-
cus voltage developed. By adjusting
the slug, a waveform similar to that
shown in illustration A and B may be
obtained at the cathode of diode
SC404.

Coil L408 windings are connected
in such a way as to make the pulse
across the series winding either aid or
oppose the main pulse from the focus
tap “P.” About lkv of focus voltage
variation is available when the focus
slug is adjusted with a nominal value
of 4.8 10 5.2kv.

you get them FREE with
these BRITENER PACKS

When the sun is bright, vou’re un-
comfortable—so Perma-Power gives
you sun-glasses. When the TV pic-

gives you Vu-Brite and Tu-Brite. i
For brighter TV pictures and |
brighter customer smiles, relv on

HV Automatic Protection Circuit
This circuit consists of interconnect-

ture is faded or dull, your customer the Brite line. Install easy to use :lng bias ngtworks that sel:ve‘lhe follow-
is uncomfortable—so Perma-Power Perma-Power Briteners. ng f“nC"O”_S In case 91 h_'gh voltage
regulator failure or misadjustment of
this circuit (see simplified diagram):
\ {(a) reduce horizontal output drive by
W ' 1" 1 increased bias, (b) decrease CRT con-
Man fl'om Mlllan. duction by biasing off the final video
high-style Italian import e
men’s sunglasses—FREE reoor %
with any of 7 Britener Packs: e on e Taans. |
‘ anl | S wE,
C202, C212 and C222 Tu-Brites Lt ey
in paCkS of 4 . .. S895/pack BoosTED - :G" o L *gg;:::sv
C401 Parallel, C402 Series Vu-Brites i B
- R460A -
in packs of 12 ... $9.95/pack PO e+ Lban
Bo0sT mect 80T SMUNT REG,
C411 Parallel Vu-Brites b
in packs of 6 . . . $8.95/pack SR - A
C412 Series Vu-Brites amplifier, (c) provide over-voltage pro-
in paCkS Of 5 S895/pack tection tor ﬂyhack, CRT and hlgh
voltage components.
Under normal conditions the shunt
SEE YOUR DISTRIBUTOR NOW FOR THESE SPECIALS. regulator is conducting through diode

SC408. The positive voltage at SC408
anode is coupled through R480 to

PERMA-POWER COMPANY

76 ELECTRONIC TECHNICIAN/DEALER

5740 North Tripp Avenue, Chicago, !Ii. 60646
Phone (area 312) 539-7171 '
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drive the horizontal output grid in a
positive direction. Full power will
then be delivered to the horizontal
transformer and associated circuits.

If the HV regulator should stop con-
ducting, its cathode will become less
positive and SC408 will become re-
verse biased and cut off. When this
happens, the positive polarity influ-
ence of R480 is removed and the high
grid leak bias from the blanker stage
reduces conduction of the horizontal
output stage. The extra bias is also ap-
plied through R<431 to the video
output stage grid. The video output
stage delivers less video, its plate volt-
age rises and causes the CRT guns to
go almost to cutoff.

The result of this biasing is a dim
picture, reduced horizontal drive and
no excessive high voltage.

It should be noted that the HV reg-
ulator grid received a correction bias
automatically as a function of the
boost B+ voltage, horizontal output
tube and video output grid bias.

GENERAL ELECTRIC

Color TV Chassis KC/KD—Using CRT
25XP22 To Replace 25AP22A

Color CRT type 25XP22 may be
used to replace type 25AP22A in the
KC and KD chassis. When this is
done, the 25XP22 may not match the
drive ranges in the chassis.

The 25XP22 is made to match the
drive ranges in the KC and KD chas-

YELLOW LEAD wiTH BLUE
TRACER (BLUE DRIVE}

TeRuINAL

S
YELLOW LEAD MITH RED
TRACER (RED SRIVE)

sis by interchanging the red cathode
lead with either the blue or green cath-
ode lead, when necessary.

The need to interchange leads is de-
termined only after the CRT has been
installed and the grey scale (color
temperature) adjustments.

If the grey scale is incorrect after
the adjustments have been completed,
interchange the leads according to the
following rules:

. If the completed grey scale -is
yellowish in the highlight areas, inter-
change the red and blue cathode leads
at the drive control bracket. In this
instance the blue control adjusts the
red drive and the blue drive is not ad-
justable. Green drive is normal.

2. If the completed grey scale is red-
dish-purple in the highlight areas, in-
terchange the red and green cathode
leads at the drive control bracket. In
this instance the green control adjusts
the red drive and the green drive is not
adjustable. Blue drive is normal.

The illustration shows the rear view
with drive leads normally connected.

YELLOW LEAD WITH GREEN
TRACER (GREEN DRIVE)

APRIL 1968

Test this signal transistor™-
at 1mA collector current...

and this power transistor « ==
at 1Amp collector current...
or any collector current you
select, from20uA

to1 Amp with the

WT-501A in-circuit/out-of-
circuit transistor tester

Battery operated, completely portable, RCA’s new WT-501A tests
transistors both in-circuit and out-of-circuit, tests both low- and
high-power transistors, and has both NPN and PNP sockets to allow
convenient transistor matching for complementary symmetry
applications. The instrument tests out-of-circuit transistors for dc beta
from 1 to 1000, collector-to-base leakage as low as 2 microamperes, and
collector-to-emitter leakage from 20 microamperes to 1 ampere.

Collector current is adjustable from 20 microamperes to 1 ampere in
four ranges, permitting most transistors to be tested at rated current level.
A comptete DC Forward Current Transfer Ratio Curve can be plotted.
Three color-coded test leads are provided for in-circuit testing, and for
out-of-circuit testing of those transistors that will not fit into

the panel socket.

See your Authorized RCA Test Equipment Distributor, or write
RCA Electronic Components, Commercial Engineering Department D46-WB,
415 South Fifth Street, Harrison, New Jersey.

Extra features... RCA reliability...for only $66.75".

*Optional distributor resale price. Prices may be slightly higher in Alaska, Hawaii, and the West.

$
§ " IRANSISTOR TESTER
N GG UTEAOUT - OF ~CC T
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NEW_PRODUCTS

For additional information on products described in this section, circle the
numbers on Reader Service Card. Requests will be handled promptly

Desk-Top Calculator 708
Announced is a high-speed clec-
tronic calculator, 130S, which s

said to take up less space than a stand-

e e

——— s

~27711,555_550c;xoq

ot TV 4

ard clectric typewriter. Features in-
clude: grand totals; reverse key which
is used for interchanging the dividend
and the divisor in division; direct cred-
it balance, constant in both division
and multiplication; negative multipli-
cation; automatic floating decimal;
overflow warning light. Canon.

MATV Power Supply 709

A 17vdc power supply capable of
handling up to five MATV amplificrs
is announced. Designated Model SL-
6514, the unit is an addition to the re-
cently introduced “Smoothline” of

MATYV equipment. The supply is said
to be regulated so that output voltage
will not vary by more than 2% during
load changes up to 10:1 and line volt-
age swings of = 10% . Designed for in-
mounting, the

door power supply

41/2" Lx15/8"wx2 34"
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sends 17vde to remotely located amp-
lifiers along the same coaxial cable
that carries RF signals. RF signals
from 54 to 890MHz pass through the
unit with negligible loss, the manufac-
turer says. JFD.

Radar Detector 710

Announced is a miniature micro-
wave receiver which clips to car sun
visor to alert drivers of approach to a
controlled radar speed zone well in ad-
vance of critical clocked area. The de-
tector weighs 120z, operates on two
penlite cells, is said to have up to a

RADAR DETECTOR 4§

two-mile range and is completely
transistorized. Device picks up radar
signal from police vehicle and emits a
stcady beep to warn driver to slow
down to posted limits before he reach-
es the critical zone where his speed is
clocked. The detector is said to have
no radiation of its own, will not inter-
fere with any transmitting beam and is
completely noiscless when not picking
up transmitted radar signals. Solar.

Mini-Scope 711

Weighing just 5lb and measuring
only 134 x 72 x 14in. a dc to 10MHz
scope is said to be small enough to slip
into a briefcase on field trips. The
solid-state scope is said to be ruggedly
constructed to withstand rough handl-
ing and features a dc vertical amplifier
and integrated circuitry. Input im-
pedance is IM at 75pf. The hnear
time-base is repetitive with a range
from 0.5Hz to S00kHz in six steps and
automatic synchronization. The dis-
play tube is a | x 2V2in. rectangular
CRT scaled in 0.25in. squares, with
Ikv accelerating potential, P31 phos-
phor with polaroid filter standard (oth-
er phosphors are available as options).

Power

requirements are |15/230-
vac at 25va, 50 to 400Hz, through a
threc-wire grounded line cord. Op-
erating temperature range is from
—40° to 131°F. Availablc accessories
include a fitted leather carrying case,
plus half-rack or tull-rack brackets for
rack mounting. Price $339. Measure-
ment Control.

Temperature Regulator 712

Announced is a temperature regu-
lating stand which is said to prevent
soldering irons from overheating. sav-
ing tips and minimizing warmup time.
The stands hold irons at preselected
temperatures when the tool is idle or
being used intermittently-—the periods
when almost all overheat damage is
done to irons and tips. Stands are
available in two sizes, with or without

safety guards; one for irons up to 85w.
(No. 476), the second for irons be-
tween 85 and 660w, (No. 475). Amer-
ican Beauty.

Cable Clamps 713

Announced are clamps. for holding
cable, tubing, small parts, ctc. Thirteen
sizes of both plain and insulated metal
clamps are available from stock and
range in size from Y8in. to | in. dia-
meter. Clamps are made of 0.032in.

ELECTRONIC TECHNICIAN/DEALER



steel and zinc plated. It is said the de-
sign permits: clamps to be closed with-
out being supported and the clamping

circumference remains round. All
clamps are 2in. wide. Holub.
Microloy Tipped Cutters 714

Designed for micro miniature work
in the electronics field. these “Micro-
loy” (a super hard and tough tool
steel), tipped cutters are said to have a
lifetime five times that of ordinary
cutters. The 45deg Yain. long minia-
ture head reaches easily into the most

€ — |

.,M‘ CROT,

\

complex and hard-to-get-at circuitry,
producing a square, flush cut. They
are well suited for cutting nickel rib-
bon and soft fine wire. All cutters are
supplied with comfortable Plastisol
grips and nonjamming return springs.
Microtechnics.

Miniature Relays 715

A complete stock of RA type 4PDT
relays is announced. These relays are
made in Vienna to highest technical
standards, the manufacturer claims

and are designed for a wide range of
applications in the computer, com-
munication and instrumentation
fields. Other relay types are also offer-
ed. Schrack.

IETROLE

The Original Control
and
Switch Lubri-Cleaner

U

The oldest. most
reliable and efficient
product obtainable for
positive lubrication and
cleaning of TV Tuners.
Controls and Switches.
Harmless to plastics
and metals. Zero effects
on resistance and
capacity. Non-inﬂan'.u-
mable—non-conductwe—
non-corrosive.

The Choice of Better
Servicemen, Everywhere.

For Color and
Black and White

Available in Aerosol or Bottle
e Product of

: QUIETROLE

COMPANY
Spartanburg, South Carolina
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0% 2.70Q 10%
1/2 WATT

£ RC20 | MILR-11 STYLE RC20

ESISTOR | CARBON COMPOSITION RESISTOR

PAK

Original Equipment Part

APRIL 1968

SNAP PAK

revolutionary new
resistor package from

B ¥
SRR =
i
3 2
i

Snap Paks save time and eliminate lopse -
parts and clutter in the shop or on the job. b
Handy five-card strip fits shelves, bmsc,‘dor g
racks. Belongs in every tool kit or tube caddy oy
i e

The next time you need resistors, order IRC s
Snap Pak packages. They're available now Gy
at all IRC distributors. 5
- J
i
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ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to help build your income immediately!

COLOR TV add profitable color

TV to your skills with this home
training course, newly revised to
include information on the latest
techniques, receiver circuitry and
equipment. Train under the direc-
tion of RCA Institutes...experts
in Color TV home study training.

AUTOMATION ELECTRONICS

Trains you for the many applica-
tions of automation electronics in
industry and government including
Photoelectronics, Digital Computer
Techniques, Synchros and Servo-
mechanisms, Automatic Control
Systems, and many more!

TRANS|STORS You get the nec-

essary background for semiconduc-
tor technology including character-
istics of tunnel diodes, rectifiers
and other solid state devices. Tran-
sistor trainer also available.

MOBILE COMMUNICATIONS
Trains you to service and main-
tain 2-way radio communications
on land, sea, and air! Gives you

the technical foundation for space
communications!

[ e S s s 4,50

' NEW PRODUCTS

Alignment Tools 716
Announced are == AL(GNME'_{T TOOLS & SERVICE AIDS
distributor  dis- 2 @ o
plays of align- 4 HRT TR =
ment tools for ’ M 4 I I J 'Pi"
{

e 35 ALIGNMENT TOOLS 2 SERVICE AIDS
ans. s
said that the tools I

and service items
selected were

%

1| ] ol e

R e L

based on a re- ] %‘W
cently completed ] | ﬂ :
computeriz- ] H‘ 4l
ed survey of serv- (3J ;
ice tool needs. ‘_d_‘__”"

The displays in-
clude TV align-
ment and adjust-
ment  screwdriv- A
ers, Delrin  hex

wrenches, hex tools, double end iron core tools and duplex
aligners. In the field of service aids such items as inspection
mirrors, fuse pullers, solder aids, voltage testers, pocket
oilers, burnishing tools and wire strippers are included.
All items are attractively carded, clearly identified by name
or use, and prepriced showing both a suggested list and a
coded net price. GC Electronics.

4

Take advantage of RCA's Liberal Tuition Plan. You only pay for
lessons you order; and have no long-term obligations. Licensed by
New York State Education Department. Approved for Veterans.

I BN = SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION B HM m
RCA INSTITUTES, INC. Home Study School, Dept.ET-48
320 West 31st Street, New York, N.Y. 10001
Without obligation, rush me free information on the following RCA Home Train-

ing Course: COLOR TV TRANSISTORS MOBILE COMMUNICATIONS -
AUTOMATION ELECTRONICS

Name

Address

City__ e = ZONE S A
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Discriminate Betwee
Desired Signal and ;
Unwanted Noise

Investigate now!

$£4 Eloetroniee Ine.

Manufacturers of the TARGET ANTENNA
Phone 419-693-0528
204 West Florence Street Toledo, Ohio 43605
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Miniature Torch M7

Announced is a torch for welding
metal smaller than 0.002in. and up to
16ga, approximately. It is claimed to
be 1deal for heat bonding, welding and
soldering applications requiring a
small, intense flame. It uses oxygen
and fuel gas (acetylene, hydrogen, LP-
gas or natural gas) to produce a flame

temperature of 6300°F. It is said to
operate at 2 to dpsi, and uses gas at
0.023 to 2.54cth. It is equipped with
five different-sized tips that swivel
360deg for handling case. The two
smallest tips have sapphire jeweled
orifices that are said to prevent oxide
contanmination in the joint and provide
extra precision and durability. Special
accessories are also available. Tescom.

Ratchet Wrench 718

Announced is a set of five ratchet
box wrenches with openings ranging
from Ya to 34in. Made of durable ma-
terials and nickel-chrome plated, the
wrenches are said to provide turning
ease to stubborn, hard-to-reach hex
nuts and bolts. The largest wrench No.
2024, has % and 3ain. double hex

openings and is 8%8in. long. Modet
No. 2022, has 38 and 11/ 16in. double
hex openings and is the same length.
The next largest wrench, No. 1618,
has Y2 and 9/ 16in. double hex open-
ings and is 7'2in. long. The fourth
model, No. 1214, has 38 and 7/ 16in.
single hex openings and is 6'4in. long.
The smallest wrench, No. 810, has 12
and 5/16in. single hex openings and
is only 4'21in. long. Vaco.

Cassette Heads 719

Announced is a tape recurder head
for cassettes. Designated the model
09CR2PX4, this sterco record/play

&
.. E;L ‘:j

cassette head has laminated pole pieces
for extended frequency response and
premium shielding for maximum
cross-talk rejections, it is said. Glass-
filled molding material is used for
longer life. Michigan Magnetics.
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MIL-R-11 STYLE RC20

GARBON COMPOSITION RESISTOR

SNAP
PAK

Original Equipment Part

APRIL 1968

SNAP PAK

takes the guesswork
out of resistor
identification

Exposed teads for

rod-
Eoripietes? gasy in-package

uct identification

—no reading of testing
color code

istors stay put Indexed scale for
F—z—e\?vlon't fally I()Jut accuratein-pack-
even if one is age lead cutting
removed

Confidence in
original parts—
no ‘‘make do’’
substitutes

helpful replace-
ment information

/

e

Technical data or =
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IRC, Inc., Philadelphia, Pa.
|

ERFORMANCE ADVANTAGES
YOU GET ONLY FROM IRC
o Greater moisture protection
o Stronger lead assembly t
olower operating temperature _

e Superior high frequency characteristics

o %

REPLACES

GBTY, SR EB
RC20 RC20GF

T ITOIID
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For the really hot ideas
in CB antennas, stick with A/S!

(for instance:)

NEW

MODEL M-178

STICK SHIFT

PERMANENT-OR-TEMPORARY
MOBILE CB ANTENNA

s‘m:H ...for permanent mount/

Double-faced adhesive ring
creates weld-like bond with
roof or “runk. Cable may be
concealed by feeding through
small hcle in car surface.

SH"T ...far temporary mount!

Powerful magnet feature lets user shift

position, change vehicles, etc. Cable

feeds through accessory hole in base.

= High-performance, true coil, completely con-
cealed in low-profile hase.

= Triple chrome plated metal (not plastic) base.
Won't de-tune or reduce range of antenna in
presence of ice, water, snow.

u Fine-tuning adjustment. VSWR 1.5:1 or hetter.
= 17-7PH stainless steel whip. Length, just 38”!

% the antenna

°/"specialists co.
" Div. of Anzac Industries, Inc.
12435 Euclid Ave., Cleveland, Ohio 44106 (ENENEEED

‘sinipes of Buali
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Continued from page 57

S

Fig. 16 Some needleless
phonographs may use a third
set of fiber optics to view the
white line formed at the very
bottom of 78rpm record grooves.

corresponds to the audio signals re-
corded on the record. Once ampli-
fied, these signals are like those pro-
duced by a conventional phono-
graph.

When the photocells are properly
tracking a record groove, the
average amount of light exposed to
each photocell remains equal. By
connecting the photocells to a dc
amplifier (direct-coupled analog in-
tegrated circuits are becoming rel-
atively inexpensive and should lend
themselves well to this application),
the average dc output from each
amplifier is cqual when the photo-
cells are properly tracking the rec-
ord groove.

The Wheatstone bridge circuit
shown in Fig. 4 can be used in con-
junction with the photocells for
tracking the record groove. The
lamps in this circuit are connected
directly to the amplifiers, their aver-

Fig. 20 — One ex-
perimental model
of a needleless
phonograph with
all the optics en-
closed at the end
of the tone arm.
(No licensing

agreements have
yet been announc-
ed.)

Fig. 17 — Different pat-

terns are used to illus-
trate the portions of a
78rpm record groove
seen by the three pho-
tocells. A slightly different
view of the record groove is
transmitted to each of the
three photocells.

age brilliance depending on the
amplifiers’ dc output, and a motor
with speed-reducing gears is substi-
tuted for the meter. If the groove’s
image is right of center on the fiber
optics, one photocell sees more
light than the other, one amplifier
has a greater dc output than the
other, the lamps are no longer of
equal brilliance, the Wheatstone
bridge becomes unbalanced and the
motor receives power to center the
phonograph tone arm over the re-
cord groove. This function of the
Wheatstone bridge circuit in the
phonograph is similar to its func-
tion in the stereo balance indicator
described earlier.

A third set of fiber optics may be
used in some needleless phono-
graphs (Fig. 16) to view the’ white
line formed at the very bottom of
78rpm record grooves. (This por-
tion of the groove is generally pro-

ELECTRONIC TECHNICIAN/DEALER



Fig. 18 — Only the seg-
ments of the 78rpm rec-
ord groove seen at var-
ious random intervals of
time are shown.

tected by its sides trom surface
scratches normally found on old
records — distorting their sound on
conventional  phonographs.) A
graduated filter is located in front

Fig. 19—The amount of light
exposed to the central pho-
tocell varies with the rela-
tive position of the central
line—after its image passes
through a graduated filter.

tion. For simplicity, Fig. |8 shows
only the segments of the groove seen
at different random intervals of
time. As in Fig. 14, the first two
photocells see the left and right por-

Electronics
Data Guide

Want help in working out those tricky elec-
tronics calculations? Send for our FREE
Electronics Data Guide. This heavy-duty
plastic guide fits right in your shirt pocket
—gives you instant reference to over 40
indispensable electronics formulas...plus
conversion factors, color codes and deci-
bel table as well. Saves you time and the
trouble of memorizing or ’looking it up.”
A "must’ for every man interested in elec-
tronics—provided as a service by CIE.
Why not get your FREE Data Guide today?
Just fill in your name and address below,
then cut out this ad and mail it to:

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

: o § 2 Name__ —
of the third photoeell. tions of the groove and are used in {Please Priny
As the record rotates (Fig. [7), tracking the record. The third photo- bkl
each photocell sees only its portion- cell sees only the central portion City
of the record groove — designated of the groove (Fig. 19). i Zip
by different patterns in the illustra- Because of time delays in the Accredited Member National Home Study Councit. 911
L-----_Bg--—-----‘
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Look for this handy self- 7
service rack at your dis-
tributor, or write IRC
for name of nearest
Snap Pak distributor.
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“I was TROUBLE-SHOOTING

in the DARK il Sencore’s Scope
Showed Me What Color Waveforms

Really Look Like.”

Only

50 | Lo ow
199" | % s

@ g,
W U Feiougney

SENCORE

o

Technicians everywhere are talking about the
PS127 5” Wide Band Oscilloscope. Try one and
you, too, will send us comments like these—

“So easy to use! With my Sencore scope | can read high or low
frequency signals without band switching. As easy to use as a
voltmeter."—R. L., Portland, Ore.

),

ve only had my PS127 a couple of months, but it's more than
paid for itself already with the extra jobs I've been able to handle.”
—S. 0., New Orleans, La.

“With the direct peak-to-peak readout | can compare voltage read-
ings to those on the schematic without wasting valuable time
setting up my scope with comparison voltages.” —J. M. F. Ply-
mouth, Michigan.

“Those Sencore exclusives really sold me, like the extra 500KC
Horizontal Sweep range and the free high voitage probe.”—D. N.,
Brooklyn, N.Y.

You'd expect a wide band scope of this quality to cost at least
double.”—W. L., Chicago, Il

“With the PS127, | find | can trouble-shoot those tough ones twice
as fast as before—especially color TV."—F, C., Burlingame, Calif.

“Once | compared the specs, | knew Sencore had the best buy in
scopel_§. We now have three PS127's in our shop.”—J. S., Ft. Lauder-
dale, Fla.

SPECIFICATIONS
Vert. Freq. Resp. 10 CPS to 45 MC = 1 db, — 3 db @ 6.2 MC « Rise
Time .055 Microseconds e Vert. Sens. .017 Volts RMS/inch « Horiz. Freq.
Resp. 10 CPS to 650 KC « Horiz. Sens. .6 Volts RMS/inch « Horiz. Sweep
Ranges (10% overlap) 5 to 50 CPS, 50 to 500 CPS, 500 CPS to 5 KC, 5 to
50 KC, 50 to 500 KC e Input Impedance 2.7 megohms shunted by 99 MMF,
27 megohms shunted by 9 MMF thru low-cap. jack « High Voltage Probe
g(l)oo Volts Max. e Dimensions 127x9”x1512”, Wt. 25 Ibs. « Price Complete
99.50

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

S ENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

... for more details circle 136 on postcard

'PS 127 5 WIDE BAND
0SCILLOSCOPE

tracking system, the third set of
fiber optics is positioned at the
average left-to-right location of
the groove’s center. As the image of
the line seen by the third photocell
appears to move left or right of cent-
er, the image is seen through less or
more dense portions of the graduat-
ed filter and its brightness appears
to vary as its relative position shifts.
This apparent motion of the
groove’s central line changes the out

put of the third photocell and prod-
uces an audio signal.

The  needleless  phonograph
shown in Fig. 20 uses prisms rather
than mirrors for reflecting light
within the optical system. Addi-
tional prisms were used to contain
the optical system in an enclosure at
the end of the tone arm.

By inserting fiber optics between
the lamp and objective lens and ex-
tending the length of the fiber op-
tics shown in Fig. 9, the lamp and
photocells can be contained be-
neath the phonograph and only a
relatively small tone arm — without
moving parts or electronic circuits
— can be positioned above the
record. The tone arm can be con-
nected to the light source and pho-
tocells with a relatively inexpensive
cable of plastic fiber optics like the
one shown in Fig. 12 and 13 of the
March 1968 article. This will per-
mit the construction of needleless
tone arms no larger than tone arms
in current use.

Records played with a needleless
phonograph will experience virtually
no wear, and the frequency response
of recorded music need not be limit-
ed by the mass of a vibrating needle
and related components.

The next article in this series will
describe the characteristics ot uni-
junction transistors, field-cttect di-
odes, zener diodes, temperature-
compensating  diodes, thyrectors,
four-layer diodes, SCR diodes, diacs
and triacs. The function of these
semiconductors in power supplies
and power regulating circuits will
be described the following months.

MOVING?

Be sure to let us know your
new address. Please enclose
a complete address label
from one of your recent
issuves.
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TECHNICAL DIGEST

Continued [rom page 34

include a VDR across the output transistor which protects
it from the large flyback pulse. A VDR is also used to sta-
bilize the bias voltage of the oscillator transistor.

The over-all performance of the vertical circuits of this
chassis delivers a linear. stable vertical scan. Circuit re-
finements insure good noise immunity, freedom from line-
voltage variations, independence from varying transistor
characteristics and full control of the vertical-sweep wave-
form with the usual height, linearity and hold controls.

Service can be performed on transistor vertical-defldc-
tion circuits by using signal injection. The circuit can be
treated as a 60Hz amplifier, and when 6.3vac is fed through
a blocking capacitor (5 uf to 10 »f) to various points, an
isolation to a particular stage can be made. Voltage and re-

sistance readings are then used to isolate a component.

NEWS OF THE INDUSTRY

Visual Electronics Introduces
1-Inch Vidicon for Color Cameras

Visual Electronics Corp. announces the availability of a
serics of 1 in. electrostatically focused vidicon tubes fo1
transistorized film and live broadcast color cameras, mili-
tary and space systems and for medical and industrial ap-
plications. The tube series uses an electrostatic focusing
electrode requiring virtually no current, eliminating the
need for a focus coil and its associated.bulk and high power
consumption, it is said.

Sangamo, Microsonics To Merge

Sangamo Electric Co., Springfield, Ill., and Microsonics,
Inc., Weymouth, Mass., have reached agreement whereby
Microsonics will be merged into Sangamo through an ex-
change of stock.

The plan calls for one share of Sangamo common stock
to be exchanged for six shares of Microsonics. At present,
Sangamo owns 76 percent of Microsonics. The agreement
is subject to the approval of shareholders of Microsonics.

Microsonics manutactures specialized clectronic com-
ponents and is recognized as a leading producer of ultra-
sonic delay lines, crystal filters and related electronic sys-
tems.

Zenith Enters Small-Screen Color Market

Zenith Sales Corp. announces its entry into the small-
screen color TV market with the introduction of two 14in.
diagonal screen personal portables.

Walter C. Fisher, Zenith Sales Corp. president, says the
new small-screen color sets with a 102sq. in. picture, “add
a fourth rectangular screen size to our 1968 color line and
broaden the range of choice in our color receivers.”

APRIL 1968

New Dual Purpose
0SCILLOSCOPE \IO]ORSPE
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NOW — YOU CAN HAVE BOTH IN ONE INSTRUMENT:
o A CONVENTIONAL WIDE BAND OSCILLOSCOPE

o A PROFESSIONAL 5-INCH VECTORSCOPE

The PS148 wide band scope is identical in features
and specifications to the PS127. In addition, it pro-
vides a vectorscope for complete simplified trouble-
shooting and alignment of color TV chroma circuits.
Now, you can view the vector patterns as recom-
mended by Zenith or display the standard “S” pat-
tern as recommended by RCA. Both methods are
at your fingertips with the PS148. Now, for only
$20.00 more than the PS127, you can view vectors
and still own a deluxe wide band scope 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 circuit
loading.

e Simplified instructions for using the vectorscope f«
in color TV chroma circuits and for troubleshoot- |
ing and alignment are packed with each instru-
ment.

eComes with special vectorgraph screen which P
shows exact degree of chroma demodulation; also Typical Vector
includes viewing hood. pattern

e Use with any standard 10 bar color generator,

such as all Sencore, RCA, etc. Use your present

color generator and save money.

®Vectorscope connections on PS148 rear also 0”ly
speeds up other work where direct connections to

the CRT deflection plates are required; such as,

modulation checks and lissajous pattern's for com- $2I 950

munications or lab work.

\ NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

{
O SENCORE
- 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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FTC Action on
Stereo and Stereophonic

The Federal Trade Commission an-
nounces it will take steps to prevent
deception in using the words “stereo”
or “stereophonic” on phonograph rec-
ords, and in the future will require
members of the phonograph record in-
dustry to conform more strictly with
the provisions of Rule 16 (a) of the
trade practice rules for the phono-

T T

CRT Rebhuilder

Rebuild your own CRT's. Av-
erage cost B/W $1.50—Color
$8.50 Easy to operate.

Requires only 4x8feet of space.

Increase your income by $1,000
or more, per month.

Supplies for vour first 50 pic-
ture ubes free!

Write or call

LAKESIDE INDUSTRIES

5234 N. Clark St. Chicago, lll. 60640
Phone 312-465-2881

for more details circle 122 on postcard

graph record industry. The mentioned
rule provides:

“No member of the industry shall
use the words ‘sterco’ or ‘stereophon-
ic’, or any other word or phrase of like
meaning, to describe or refer to a re-
cording that does not have two dis-
tinctly separate modulations derived
from an original live recording in
which a minimum of two separate
channels were employed; except that
such word or phrase may be uscd in
connection with a recording having
two distinctly separate modulations de-
rived from an original monophonic
recording if a clear and conspicuous
disclosure 1s made, in immediate con-

junction therewith, that the recording

has been altered, changed, or re-re-
corded to simulate stereophonic re-
production.”

This action by the commission was
in the form of guiding instructions to
its staff in the discharge ot the com-
mission’s responsibilites under the
Federal Trade Commission Act which
are aimed at the prevention of unfair
methods of competition and untfair or
deceptive acts or practices in com-
merce.

Mosley Appoints Reps

Mosley  Electronics  announces
the appointment of two new manu-
facturer’s representatives. Thomas
Shelby and Co., 17 S. Walnut St., New
Bremen, Ohio, newly represents Mos-
ley in Ohio, western Pennsylvania, and
West  Virginia. Steve Fisher Sales
Corp., 121 Cedar Lane, Teaneck, N.
J., represents Mosley in northern New
Jersey and metropolitan New York.

Jerrold Appoints Regional
Manager

Wendell Woody has been appointed
Midwest regional manager by the Dis-
tributor Sales Div. of Jerrold Elec-
tronics Corp., Philadelphia. In this
position, Mr Woody is responsible

for the sale and promotion of Jerrold’s
home TV antennas, TV reception aids,

master antenna TV systems and edu-
cational TV systems throughout the
Midwest. He is headquartered at Jerr-
old’s Kansas City facilities.

Astatic Buys Euphonics Patents

Patent rights and all production
tools, materials and equipment in-
volved in the manufacture of ceramic
cartridges and needles by Euphonics
Corp., San Juan, Puerto Rico, have
been acquired by The Astatic Corp.,
Conneaut, Ohio, it is announced by
James Ross, chairman of the board of
Astatic.

Astatic has been a leading producer
of microphones, cartridges and phono-
graph needles for over 35 years.

Johnson Announces New Two-
Way Line

The E. F. Johnson Co., Waseca,
Minn., manufacturers of electronic
components and two-way radio equip-
ment, announces a new line of com-
mercial single-sideband (SSB) radios
for long-range communications will
be introduced (o the international mar-
ket in early 1968.

Also scheduled for introduction in
1968 are several new CB radio prod-
ucts and industrial electronic com-
ponents designed to fill the require-
ments of newly developing portions
of these markets.

IC Sales Climb

U.S. factory sales of semiconductor
integrated circuits (1Cs) totaled $183
million during the first 10 months of
1967, climbing 59 percent {rom sales
of $116 million during this period in
1966, according to the Electronic In-
dustries Assn.’s Marketing Services
Dept.

Philips Appoints Reps

Philips Electronic Instruments ap-
points Burlingame Associates as sales
representatives for the Northeastern

ADD-A-U UNIVERSAL UHF ANTENNA

GET A BETTER PICTURE FROM ANY SET WITH A KAY-TOWNES ANTENNA

2 S

— S
/] AAU-21G ,%W

Used in combination with a 28 ele-
ment VHF antenna, equals in gain
a 50-element, coventional inline
See it at the : combination antenna. Complete with

| band-splitter and connecting har-
ness—no extras to buy! Can be used
for UHF reception alone.

\

June New York Electronics
Show - Booth 1030

KAY-TOWNES ANTENNA CO.
P.O. Box 593, Rome, Georgia 30162
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United States to handle a new line of
Norelco electronic measuring instru-
ments. The territory includes Maine,
New Hampshire, Vermont, New York,
Massachusetts, Connecticut, Rhode
Island, New Jersey, Pennsylvania,
Maryland, Delaware and Virginia.

3M Centers Extend Background
Music Franchises

The 3M Co. announces its business
products centers will offer franchises
to audio system dealers to sell its back-
ground music unit.

Previously available only from the
corporation’s network of 200 3M
business products centers, the 3M
brand “Cantata” 700 background mu-
sic system will now be available also
from audio system dealers: who will
operate under franchises from these
established 3 M distributors.

Home News Service Makes
Debut

An all-clectronic news service tor
home TV sets is being used by more
than 8000 residents in the Grand Is-
land, Neb., area. The service, “Alpha-
matic News,” is said to be the first in-
stallation of its kind in the Midwest.

The system brings to home TV sets
UPI world and local news 24 hours a

day directly from the worldwide fa-
cilities of United Press International.
Simultaneously, at the bottom of the
screen, the symbols and prices of the
New York Stock Exchange appear,
on a 15-minute delayed basis.

The system has been installed by
Television Presentations, Inc., a sub-
sidiary of Sterling Communications,
Inc., and Multi-Vue TV Inc., a CATV
system available to Grand Island, Neb.

Hickok Extends Digital Meter
Warranty

The warranty period on Hickok
digital measuring systems is now one
year, a major change from the pre-
vious standard 90-day warranty.

According to Ken Petersen, vice
president of marketing, “Field per-
tormance of the system, deliveries of
which began in 1966, has been so out-
standing that an extension of the war-
ranty on all new systems being shipped
is in order. Our customers should be
provided with this additional protec-
tion.”

Jerrold Names Rep

The  Jerrold  Electronics  Corp.
names Fisher Sales, Minneapolis, as
its manufacturer’s representative.

The firm, headed by Lowell Fisher

THE BEST ANTENNA INSTALLATIONS START WITH . . .

- 22 quaLiTY
MOUNTING ACCESSORIES

THE MDST COMPLETE LINE IN THE INDUSTRY

=

SEND FOR COMPLETE CATALOG

*

S A ALUMINUM

GUY WIRE

B Special Alclad process provides pro-

o

ALCLAD

High quality, 7 strand, 17 gauge,
high strength, tight twist, tempered
and normalized for maximum flex-
ibility.

Breaking strength: Over 500 Ibs.
Tight twist keeps wind effect to a
minimum.

tection against corrosion, weather-
ing, chemical fumes and salt air.
Pre-set curvature on each loop pre-
vents snarling and keeps wire under
control during installation.

£

AT SOUTH RIVER QUALITY IS OUR MOST IMPORTANT PRODUCT
SOLD THROUGH DISTRIBUTORS
SOUTH RIVER METAL PRODUCTS CO.,INC. /SOUTH RIVER,N. J.08882
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New
sensitivity
for
transistor
servicing

The new Model 870 Millivolt Com-
mander from Amphenol is a low-cost,
field-effect transistor instrument; it's
designed with the needed low ranges

for servicing transistorized equip-
ment. Never before have such sensi
tive measuring capabilities been avail
able in an instrument under $100.

With the portability of a VOM and the
accuracy and input impedance of a
VTVM, the Millivolt Commander offers
extreme versatility, with a price that
will fit almost any budget.

The Model 870 Millivolt Commander’s
measuring capabilities are:

e 1/10 to 1000 volts DC, full scale,
in 9 overlapping ranges, within +=2%
accuracy.

e 1/100 to 300 voits RMS AC, full
scale, in 10 overlapping ranges,
within 3% accuracy.

¢ —40 to +4-50 db in 10 steps of 10
db. Resistance from 10 chms center
scale to 10 megohms center scale
within 43 degrees of arc in 7 over-
lapping ranges.

Other features include: battery life

equal to shelf life; elimination of warm

up time; automatic shut-off when lid

is closed; and a sturdy, single-unit

probe with a built-in DC/AC-OHMS
switch and shielded cable.

The Amphenol Miltivolt Commander

is 9% inches wide, 5% inches high

and 6% inches deep and weighs only
five Ibs with batteries.

Suggested list price of Model 870

Millivolt Commander is only $99.95.

Amphenol Corporation, Department
ET2-48, 2875 South 25th Avenue,
Broadview, lllincis 60153.
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NEWS

=.l OF THE INDUSTRY

will represent the TV antenna and dis-
tribution equipment firm in Minneso-
ta, North and South Dakota and west-
ern Wisconsin.

“Because of Fisher Sales’ broad
experience at the factory, distributor
and dealer levels,” commented Milt
Dienes, sales manager of Jerrold's dis-
tributor sales division, “the new repre-
sentative will strengthen the firm’s
marketing program in the North Cen-
tral states.”

RCA Increases Two-Way Mobile
Prices

Price increases of 5 percent on most
items of two-way mobile radio equip-
ment are announced by RCA. The new
prices became effective Feb. 1, 1968.

New Jersey Specialty Prexy
Jersey Specialty Co., manufac-
turer of TV wire and related cables.
announces the election of Robert A.
Foster as president of the firm, suc-
ceeding Peter Hagedoorn who recently
passed away. Mr. Foster has been

with Jersey Specialty for 32 years,
working closely with Mr. Hagedoorn
as executive vice president.

SERVICE DEALERS. . ..

Continued from page 64

tion—particularly when detects are
discovered.

“Six months ago, for example, we
discovered a component failure in
one of the major lines we carry,”
Mr. Limberatos says. *“We prompt-
ly informed the manufacturer, and
yet there’s no information on this in
his recent bulletin and there prob-
ably won’t be for another six
months.”

Qualified Technicians?

Mr. Limberatos notes that a com-
mon reply manufacturers make to
dealer complaints is that there is a
shortage of technicians who are
qualified to handle color. Techni-
cians, he contends, are much better
qualified today than they ever were.

“We operate 25 service trucks and
employ up to S0 service techni-
cians,” he says. “We have no prob-

lem finding qualified technicians so
I can’t accept the lack of good men
as a reason for failures.”

Alco-Paramount operates a block-
long store in downtown San Jose.
Mr. Limberatos and his partners,
Jim Nelson and George Akers, are
all oldtime service technicians.

They came out of the Navy to-
gether and opened a car radio serv-
ice shop. As their business expand-
ed, they found that a central prob-
lem was lack of public confidence in
the service work performed.

Consequently, they took the prob-
lem to their local BBB and helped
the bureau develop a program which
Mr. Limberatos asserts has raised
the quality standards of service-deal-
ers in Santa Clara County well
above the national average.

“It appears that service-dealers
throughout the country are not do-
ing enough about the growing numb-
er of complaints involving our in-
dustry,” he continues.

“Sooner or later, we’re going to
get a lot of government regulation
unless the legitimate dealers work
together for self-regutation. In our
experience. the BBB is the place to
begin.” m

SAVES

your back...

SAVES

your time...
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just 47 inches high for STATION WAGONS
) and PANEL PICK-UPS r

-IN
ON THE PROFITABLE
2-WAY RADIO SERVICE BUSINESS ?

% Motorola will train you for this rewarding, elite profession

% Send for our FREE EVALUATION EXAM. Prove to yourself that
you are ready to learn FM 2-way radio servicing.

Designed for TV, radio and appliance

men who make deliveries by station

wagon or panel truck . the short

47 inch length saves detaching the i[
I

Opportunities in 2-way radio servicing are virtually unlimited.
W Just one of the hundreds of successful Motorola Service
Stations writes, *we would be pleased to interview any graduate
of your school that has received some training in 2-way radio
maintenance. We are an established firm, 10 years old, with
a promise of expansion governed by our ability to obtain com-
petent technicians.” B Get all the facts today. There is no
obligation and no salesman will cail.

set for foading into the '‘wagon'' or
pick up. Tough, yet featherlight alu-
minum alloy frame has padded felt
front, fast (30 second) web strap I
ratchet fastener and two endless rub- | '
ber belt step glides. New folding |
platform attachment, at left, saves
your back handling large TV chassis f

FOLDING PLATFORM

15V’ x 242" top. YEATS

e Snaps on or off. o yaple models. Call your YEATS Model No. 5
J[YY MOTOROLA TRAINING INSTITUTE | | 535" deser o e et . Heioh 477
. eight s,

4545 West Augusta Bivd. « Chicago 51, lilinois « Dept, AEH814

O Send me FREE entrance exam.

[0 Send tull details on Home Study Course on FM 2-way Radio
Servicing

2, Evenlast” cover AND PADS

YEATS semi fitted covers are made
of tough water repellent fabric with

: 5 adjustable web straps and soft,
Send me details on how you can help me prepare for an FCC TS R CErr] Ieares A

License. shapes and sizes — Write =
Name Occupati — TV COVER
APPLIANCE DOLLY sALES COMPANY

Address.

City. Zone State. 1313 W. Fond du Lac Avenue « Milwaukee, Wis.
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CATALOGS
_l hND BULLETING

Education Brochure 400

This brochure contains seven case
histories of industries using job-related
correspondence instruction programs.
A wide range of companies is covered.
Some are large, others relatively small,
each with its own particular problem.
In some cases, a dollars-and-cents
yardstick was used to determine pro-
duction savings. But, in each case, the
results are indicative of the growing
role of correspondence training in
modern industry. ICS.

Antennas/Accessories 401

A 23-page catalog lists a variety of
outdoor and indoor antennas, antenna
kits, couplers, splitters, lead-ins,
mounting hardware and other asso-
ciated items. Audiotex.

Silicon Transistors 402

A 65-page catalog describes more
than 350 different high reliability sili-
con transistors. Specifications are tab-
ulated for transistors used as general
purpose, medium and high-speed am-
plifiers, low level amplifiers, UHF
amplifiers,  ultra-high-speed logic

switches, core drivers, choppers, dif-
ferential, dual and Darlington ampli-
fiers. Raytheon.

Circuit Protection 403

A data sheet describes a surge ar-
restor for multiple circuit protection.
The device is designed to protect com-
munications and other circuits subject
to over-voltages resulting from light-
ning, mechanical or electrical failure
or other causes. Raytheon.

Semiconductors 404
A 55-page guide cross-references
12,000 transistors, rectifiers, zener

diodes, dual diodes and SCR semicon-
ductor devices of interest to hobbyists,
experimenters and professional serv-
ice-dealers. Listings are in alpha-nu-
meric order. Motorola.

Home Study 405

A folder lists over 100 schools
which offer a large variety of courses
supervised and approved by the Na-
tional Home Study Council’s Accred-

iting Commission. National Home
Study Council.
Test Instruments 406

A catalog lists a complete line of
service test instruments; includes ro-
tary scale clamp-on volt-amp-ohmme-
ters. Amprobe.

MID-STATE TUNER SERVICE

Satisfied with second best? Mid-State offers abso-
lute satisfaction and 24-hour service a necessity.

Ugg EJOOR

COMBO’S — $17.50

Major
charged at Net Price

Parts, Tubes,

Distributors-Wholesalers
Write for Price Sheet

APRIL 1968

Transistors

Mid-State is as close as your nearest
post-office or United Parcel Service
outlet. Al units tracked and aligned to
factory spec’s, with crystal controlled
equipment. Ninety day warranty. Muti-
lated or damaged tuners may take
slightly longer if major parts are not
in stock. Send complete with model
and serial numbers and all damaged
parts.

Put your confidence in Mid-State to
take care of your tuner problems. “Re-
member” there is only one ““Mid-State
Tuner Service.”

MID-STATE
TUNER SERVICE

Mid-State Tuner Service T-8
1504 So. College, Box 1141
Bloomington, Ind. 47401
Tel: (812) 336-6003

. . for more details circle 125 on postcard

Amphenol’s

new 857 tests
for second anode
leakage to

CRT gun structure.

Have you ever checked a color CRT that
read ‘‘good,” but actually the tube was
bad? Now you can check for that hidden
problem—internal high voltage leakage
—at actual operating voltages . . . right
in the customer’s home. The CRT
Commander, Model 857, can test every
performance characteristic of a picture
tube. Black and white or color.

There are many outstanding features
that set the CRT Commander, Model
857, apart from the rest. [t's the only
CRT tester thatfunctions as a voltmeter
capable of measuring O to 1000, O to
5000, to 50KV (DC) with optional 857-9
probe. It's the only CRT tester that per-
forms 2nd anode test. It reads gas
direct on sensitive 50 u/amp meter.
The CRT Commander rejuvenates
tubes, too. Tubes you may have thought
were beyond hope. The CRT Com-
mander comes in a professional lug-
gage-type case. Only $99.95.

See the new CRT Commander, Model
857, now. Write for all the details and
the name of your local distributor. Dept.
ET4-48, Amphenol Distributor Division,
2875 South 25th Avenue, Broadview,
Illinois 60153. Then go to your Am-
phenol distributor.

@AMPHENOL
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THERE'S ONLY ONE

COLOR LUBE®

That's
CHEMTRONICS
INSIST ON IT!

ACCEPT NO IMITATIONS

NEW! i

COLOR

"OLORIFT TyNgR GLENYF

Sate For plastics

"'ci| L AMIABLE L
Hally g ctoae ¥,

' " o T,
" MIRACLE TC'S

\ g e

S

NON-DRIFT
COLOR TV
TUNER CLEANER |

@

TEST AFTER TEST HAS PROVEN
COLOR LUBE
e To clean better

e To be safe on plastics used in
TV sets

e Non-flammable
e To cause no drifting $ 39

NET

NO,
CL.8

Aunother Fe /)
SUPER

L SuPER FROST AID
:@Sﬁ’@ Cools Faster ® Leaves

No Liquid Residue
SUPER FROST AID is a faster
circuit freezer designed to

= locate intermittent compon-
- - ents . . . without leaving a
liguid residue.

BROOKLYN N. Y. 11236
for more details circle 108 on postcard

90

ADVERTISERS’ INDEX

Accurate Instrument Co. ................ 27
Amperex Electronic Corp. ... 3rd Cover
Amphenol Distributor Div. ... 87, 89, 90
Antenna Specialists Co. ... 82
Argos Products Co. ..o 68
B & K Div., Dynascan Corp. ... 2nd Cover
Chemtronics, INC. ..o, 90
Cleveland Institute of Electronics ... 23, 83
Electro-Voice, InC. ... 70
ET/D Book Club ... 14
Finney Co. oo 67
GC Electronics Co. ..o 26
Greyhound Lines, Inc. ..o 69
HEATh| COr  mimseate oot ttionmnt st ns 13
International Crystal Mfg. Co. ... 22
IR I G i st e, 79, 81, 83
Jerrold Electronics Corp. ..o n
Johnson Co., E.F. o 33
Kay-Townes Antenna Co. ................. 86
Lakeside Industries ... 86
lectrotech,: INC.  womimmiummsimtessespormsps sovenim 32
Mallory Distributor Products ........... 20
Mid-State Tuner Service ..o 89
Motorola Training Institute ... 88
National Radio Institute ... 34
Perma-Power Co. ..o 76
Quietrole C0. .ot 79

Radio Corp. of America
RCA Electronic Components &
Devices ... 4th Cover, 35, 75, 77

RCA Institutes, InC. ..o 80

RCA Sales COrp. .o, 29
Raytheon Co. ..o 66
S & A Electronics ...ocooiniiiiniceen 80
Sencore, Inc. ..o 24, 36, 61, 84, 85
Simon Co., HK. 65
South River Metal Products Co. ... 87
Sprague Products Co. ... 25
Sylvania Electric Products, inc. ... 63
Tuner Service COrp. ..o 19
Weller Electric Corp. ..o 13
Winegard CO. ..o e 30-31
XCElitR), TNC. " 755 i wbuniemmpin b ammiroemnss S amess 70
Yeats Appliance Dolly Sales Co. ... 88
Zenith Sales Corp. ..o 64

NOW...a
complete color
bar generator
for the pro’s.

Amphenol’'s NEW Deluxe Color Com-
mander, Model 865, incorporates ad-
vanced features for your protection
against obsolescence . . . and to save
you time!

Three color patterns: (1) exclusive
single-bar, (2) exclusive three-bar, (3)
familiar ten-bar gated rainbow. Plus,
six line and dot patterns. To top it all
off—instant pattern stability from 0° to
+125° without using old-fashioned
heaters. True AC/DC operation.

The simplified controls on the Color
Commander reduce the time you must
spend working on the customer’s set
and increase the number of set repairs
you can complete. That means more
profit for you!

Other features that separate the Am-
phenol Deluxe Color Commander from
other color alignment equipment: color
coded control panel. Two preset chan-
nels. Built-in gun killers with lead pierc-
ing clips. Laminated gloss-epoxy circuit
boards. Storage space for leads and
tools. Automatic shut-off. Luggage-type
case measures 83%" wide, 7%" high,
51," deep and the whole unit weighs
only 4% pounds. Runs on AC line or
batteries.

There’s a lot more you'll like about the
Deluxe Color Commander. Only
$189.95. Stop at your nearest Am-
phenol distributor and ask to see it.
Don’t know who your Amphenol distrib-
utor is? Write Dept ET3-48 Amphenol
Distributor Division, 2875 S. 25th
Avenue, Broadview, lll. 60153. We'll
give you his name.

@AMPHENOL
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One out of every five
professional servicemen ' |
has switched to Amperex
TV replacement tubes .

f:; ‘

It takes a lot of quality to change the buying habits
of 20% of the most knowledgeable technicians in
the business. These servicemen are following the
pattern set by the leading TV manufacturers, who are Keotras it
designing more and more of their quality lines around uicnon @
tubes originated by Amperex. The Amperex line of
popular types is expanding all the time. Look for the B

green and yellow cartons atyour distributor's or write: -
Amperex Electronic Corp.. Hicksville, L. L., N.Y. 11802. ‘E
%.
Amperex

TOMORROW'S THINKING IN TODAY'S PRODUCTS




RCA HI-LITE...

the replacement
picture tube with
“new set”’quality

Offer your customers a replacement color picture tube
that truly meets OEM specs! RCA HI-LITE picture
tubes are RCA'’s best...the same quality...the same
tubes...that go into original equipment sets...with

all new glass, gun, the works. And because they
incorporate the latest technological advances of the
world’s leading color picture tube manufacturer, they
offer picture brightness and color fidelity at its finest.
Serving your needs with the broadest line of types

in the industry, including 15-inch, 19-inch, 22-inch and
25-inch rectangular and 21-inch round tube types.
RCA Electronic Components, Harrison, N. J.




