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Look ahead to a $428



million business
Replacement receiving tubes are big busi-
ness today and will continue to be for many
years. For example, we look for an approxi-
mate $428 million market* in 1977.
Why? Because 75% of TV sets produced
last year use tubes. And with all the other
sets in use, there's a potential replacement
base of over one and a quarter billion
sockets.
'Based on current E I A figures and RCA projections. Calculated at RCA's optional Fist prices

RCA has been a leader in receiving tube
development since the industry started. Our
record is more than 3 billion tubes produced
to date.
We're also a leader in the big. profitable re-
placement market. Look ahead with RCA
and get your share.
Over one and a quarter billion tubes are
turning it on.
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Here's everything you'd expect
from a high-priced signal generator.

Except a high price.

The accuracy of your tests
depends on your signal
generator. But you needn't pay
high prices for accuracy -
B & K is proud to introduce our
Model 2050 Solid -State RF
Signal Generator, with
features other companies
charge more for. lust lock at
our specs: 100.% Solid -State
Silicon Circuitry featuring
FET's in RF and audio

oscillator stages for greater
stability and linearity. Sir
bands, with ranges from
100 kHz to 30 MHz with 1.5%
accuracy. 3 outputs: RF,
modulated RF (400 Hz) and
externally modulated RF.
A big mult.-colored, 41/2"
vernier dial, with positive anti -

backlash d:al drive. Zener-
regulated and :nternal fuse -

protected power supply.

You needn't pay high prices
for versatility, ruggedness and
accuracy in a signal generator-
now there's the Model 2050.
It's just what you'd expect
from B & K.

Cortac: your distributor
for full information, or write
Dynascan Corporation.

$9995

ai2 Very good equipment at a very good price.
Product of Dynascan Corporation,' 1801 W Belle lairte Ave.. Chicago. Ill 60613

... for more details circle 104 on Reader Service Card
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EDITORIAL

They CAN Do
Without You!

I am certain
that we have all
experienced peak
business periods
when everything
is going so very
good that we
can't stand it
any longer!
Contradiction?
No!

All too
frequently we forget that we are mere
mortals with minds and bodies that
must occasionally slow down or they'll
break down. Unfortunately our own
egos fail to acknowledge this very
important fact until it becomes too late.
By being too late, I mean that we really
"goof" and unjustly criticize and lose
a faithful employee, we tell a normally
good customer "where to get off," we
accidentally knock the neck off a
color -picture tube, our wife stops
speaking to us, or we just have a heart
attack.

Past editorials have given
considerable praise to the independent
self-employed electronic technician or
service dealer (the majority of our
readers), sometimes (unintentionally) at
the expense of the electronic technician
or salesman that is employed by some
large company. The latter group,
although unable to express quite the
same self pride as the individualist that
sets up his own business, at least
(normally) has the advantage of a
definite vacation plan. (There is still for
them the well justified pride of a
satisfied customer and an interesting
job well done.) And generally he is
forced to take that vacation time,
knowing that unless he does, he'll lose
it and in effect be working from a day
to a few weeks on his own time for the
boss without any extra pay to justify it.

We may be proud to be individuals
capable of starting our own business
and making it a success. There is a
great deal of self satisfaction in
knowing that we are our own boss and

that it is our own brains, sweat and
tears that are now generating financial
success. But in doing so we also tend
to develop the belief that we will lose
considerable business by being away
from the shop for but a day, and that
within a week everything will fold in
our absence. If our business is actually
built on such shaky ground, the best
solution may be to just bolt up our doors
today and quit!

It may make us feel like some "big
shot" to believe that all will fold
without us, but it doesn't make much
sense. What if we were to be hit by a
car tomorrow? We might have insurance
to cover our medical costs, but we must
also have entirely different insurance
to cover our absence from our business.
Self pride may cause us to refrain from
telling our wife or a trusted employee
the facts needed to run the business in
our absence, but it isn't so "smart" to
think we are the only intelligent ones
around. If this means hiring some
additional help, then we must do so!
Consider that the premium for our
second insurance policy, and soon that
extra "insurance" will be paying
dividends in increased business revenue.

Then, don't wait until that heart
attack, try the system out!

We might take a Monday off and just
work around the house, leaving
instructions that we're to be phoned
only if it is an extreme emergency.
After an occasional Monday away, we
might become more daring and actually
leave town for a few days-possibly
visiting relatives or boating.

At last year's Joint Convention in
New Orleans, I met the owner of a
one-man shop who was attending his
first national convention with some fear
and hesitation. He had never been out
of town for any length of time before
-after (as I recall) 15 years in business.
He kept asking himself if he would be
able to maintain his business with just
his wife home answering the phone.
Some weeks later I phoned him. He was
elated. He had never realized how loyal

his customers had become. They
actually said that they would wait an
extra week or so for him to fix their TV
set. (Such loyalty can be generated as
we develop a reputation for honesty
and efficiency in our work.) Next time I
hope he hires an answering service-
they are not really that expensive-
and takes his wife along with him.
Business will still be good!

For some of us our job has become
our life-occupation and hobby-our
sole interest. We are simply bored being
away from the shop. Then maybe the
answer is attending the NATESA, NEA,
and ISCET Conventions in Kansas City,
Mo. next month. One doesn't have to
join any of these associations to attend.
In fact, why not wait until we can see
how the proposed merger develops at
the convention (see page 18) before
making any decision on that matter.
Even if one is not an association man,
there is still a lot to be gained by
attending the JESUP Program (a short
course on servicing new circuitry) or
Business Management School, by
getting acquainted with men from shops
like ours and exchanging tips on
servicing or customer relations, or just
tax loopholes. Those not believing in
associations will have an opportunity to
"spout off." Those not believing in
merger can also express their views.

Whether or not we choose to take a
week off and go to Kansas City, let us
at least grit our teeth and make the
plunge. Dig in the garden (that's what
I do when I get "mad," having almost
completed the job before I broke the
spade in the heavy -clay soil-the metal
part at that!). We all need some outside
interests-besides electronics-and
this is a beautiful summer to develop
them!

6,
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"Contrast is best:' "Brightness is best:'

---Kik

We think Sylvania ChroMatrixT" gives the best of both.

Brightness is great if you don't have to lose contrast.
And contrast is great if you don't have to pay for it with a dimmer

picture.
At GTE Sylvania, we think the best replacement tube is the one

that gives you just the right balance of both.
That's why we developed the ChroMatrix line using a jet black

dark surround and Sylvania bright phosphors.
Our design uses the black surround to get both brightness and

contrast. And it also helps to maintain a uniform brightness across the

entire face of the tube.
As replacement tubes for many of the color sets now coming out

of warranty, ChroMatrix is a line that's hard to beat.
And you can get them now in all large -screen sizes from 19" to

25" diagonal including the popular 23" diagonal size.
Using the replacement line that gives the best of both worlds

might make customers think that you're the best serviceman in this

one. Sylvania Electronic Components, 100 First Avenue, Waltham, Mass. 02154.

CID SYLVANIA
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NOW WHEN YOU
THINK SMALL THINK

Xcelite Mini
driver sets

Smaller than a matchstick. Xcelite's "Mini
Screwdrivers" put product precision in your
hands for fine work. Technicians. servicemen,
assemblers, model -makers, hobbyists welcome
these colorcoded little screwdriving gems.
Instruments, apparatus, machinery, optics,
cameras, watches, clocks ...useful wherever
screws as tiny as 0000 are involved.
Two handy kits in see-thru plastic cases:
M50 -five drivers for slotted screws, tips
from .040" to .100". M60-same plus 00
Phillips driver and piggyback torque -ampli-
fier handle.

REQUEST GENERAL CATALOG 171

nationwide availability
through local
Astributors

01M-1
XCELITE, INC.
14 Bank Street. Orchard Park, N.Y. 14127
H Canada contact Charles W. Pointon, Ltd.

. for more details circle 133 on Reader Service Card

HERE'S REAL
VERSATILITY

unique

ballpoint /Lai')
drives hex socket screws

Iron any a11910
Ever try to drive hex socket screws from an
odd angle? Want an easier, faster way to drive
ein under any conditions?

HERE'S YOUR ANSWER: With unique "ball-
point", you can slip these Xcelite screwdrivers
into hex sockets . . . slick as a whistle and
secure as a vise . . . straight -on or from any
angle...to drive 'em home in a flash! 9 sizes:
050"  3/16". With fixed handles, singly or

complete set in roll up kit, and as inter-
changeable Series 99 blades, singly or with
handle and extension in compact case.

REQUEST BULLETIN 273L
nationwide availability
through local distributors

XCELITE, INC.
14 Bank Street, Orchard Park. N.Y. 14127

In Canada contact Charles W. Pointon, Ltd.

LETTERS

Reader comments concerning past
feature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Circuit Modification Does
Wonders

A customer brought us an Airline
Modular Hi-Fi containing Chassis
#902-06800 0.

The output transistors were blown
out of both channels. We replaced
them with 10a plastic ECG units-
along with adding the emitter resis-
tors, which had been omitted in pro-
duction. We took both speaker cases
apart to discover that open splicing in
production left the possibility of short-
ing the outputs.

But that is not why we are writing
you. This set played poorly on both
AM and FM. The AM problem was
that the rod antenna was mounted ver-
tically in the cabinet. The FM prob-
lem was that it had only one IF tran-
sistor, Q4.

Replacing transistor Q4 with Delco
integrated circuit DM -9 was like an
aphrodisiac. We are enclosing a be-
fore and after drawing of this modifi-
cation. Notice that no new parts are
necessary, and after trimming back the
foil, this unit can be mounted feet
down on the bottom of the hoard (that
is with the feet facing away from the
board). Notice that R20 bias is dis-
connected from C16, as is R31 from
C21.

The DM -9 has tremendous gain, ex-
cellent limiting, and the set is very
stable without any further modifica-
tion. For driving and being driven by
Ceramic Filters, the DM -9 has inter-
nal resistors across terminals 1 and 2,
and across 3 and 5. Terminals 6 and 7
are not used-one is a regulated pow-
er supply output and the other is ap-
parently a feedback connection.

The diode in the diagram is used
where PNP devices would be used in
a B- invert -feed system, and is not
needed in this particular case. Where
the B supply exceeds I6v, a divider is
recommended. The set went from 1.5
stations to 15, which speaks exceed-
ingly well for the DM -9.

ROBERT HENNESSEY
WILKS & ASSOCIATES

BEFORE

AS USEDUSED IN AIRLINE #902-068000

AFTER

FM
IF
TRANS

8 7 6 5

DELCO DM -9

I 2 3 4

IC INPUT 1=250t? APX
OUTPUT Z= MCC APX

NOTE: FOR INVERT B.CKTS,
USE REVERSE DIODE AS

SHOWN. NOT USED W/Bt
SYSTEMS. Es= 10V.I6V

RATIO
DET.

SEE
NOTE

14 81

13 71

12 61

I1 5I

TOP VIEW

. . . for more details circle 133 on Reader Service Card
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Voices Support
Of May Editorial

"Tank you for your May editorial.
Were all involved in the merger to

regularly take a similar humanitarian
stand rather than that of spreading
suspicions and enmity, the cause of
merger would be advanced.

I noted, too, the letter from Tom
Ging in the same issue, and it brought
back recollections. As he said,
NESDA died quickly if it in fact ever
really existed. There was no follow-
up at the time and I was surprised to
note that some one, especially one
who obviously was not bent on mis-
chief, remembered.

FRANK J. MOCH
EXECUTIVE DIRECTOR, NATESA

Completely Appropriate
The Day of Publication

When an editorial written possibly
a number of weeks ago is completely
appropriate on the day of publication,
and in all probability as apropos sev-
eral months hence-such an editorial
reflects good judgment and intelligent
analysis.

I refer to your editorial on page 9
of the May 1973 issue of ELECTRONIC
TECHNICIAN/ DEALER.

Your basic interpretation of the
attitudes of the various segments of
the Independent Electronic Service
Industry clearly defines the problems
that face the Joint Merger Committee.
Quite obviously there is certainly per-
sonal involvement and individual se-
curity entwined into the merger pro-
ject. As Chairman of the Joint
Merger Committees, we have stead-
fastly tried to recognize the under-
standable difference of opinions and
objectives. Our plan from the very
beginning was to endeavor to find a
series of common denominators that
would make merger agreeably accept-
able to both NEA and NATESA, and
if at all possible, favorably consider
the special interests of "paid person-
nel."

I feel that your excellent editorial
will help enlighten not only the gener-
al membership of NATESA and NEA,
but also and equally important the
large group of service dealers and ser-
vice technicians who are not affiliated
and who unhappily fail to recognize
the great value of powerful, intelligent
organization and action at the national
level. We are truly dedicated to this
eventual accomplishment and pay
honorable recognition to your efforts
and support.

MORRIS L. FINNEBURGH, SR., E.H.F.
CHAIRMAN JOINT MERGER
COMMITTEES

continued on page 10

help

UNTIL RECENTLY,
THERE WERE OVER
22,500 TRANSISTOR
PART NUMBERS
TO WORRY ABOUT
IN THE SERVICE
BUSINESS.
Now, onlyonly 47 types

put an end to the nightmare.
Sprague's concise but complete

line of 47 replacement transistors
(24 small -signal, 18 power, and 5
field effect) is designed to do the
work of over 22,500 O.E.M. tran-
sistors. But don't just take our word
for it. The 'Fantastic 47' are on the
self-service Semiconductor 0 -Mart
at your Sprague distributor's, ready
to help you now.

And here's more good news! To keep the most -fre-
quently -used transistors handy in your shop, we've got a new KS -10 Tran-
sistor Assortment. The Keen 18 . . . 10 small -signal transistors and 8
power transistors . . . give you a working inventory that replaces thou-
sands of the most popular domestic and foreign O.E.M. part numbers.
They come in an attractive, blue, durable plastic cabinet . . . you pay
for transistors only . . . cabinet is yours at no additional cost!

See the KS -10 with a special introductory price at your distributor's.
While you're there, pick up a free copy of the 48 -page Sprague K-500
Semiconductor Replacement Manual. Or . . . write to Sprague Products
Co., 65 Marshall St., North Adams, Mass. 01247.

NEW KS-1011MOST0R ASSORTMEtk . REGULARLY 534.11

special
introductory

price . . .

THE BROAD -LINE PRODUCER OF ELECTRONIC PARTS

. . . for more details circle 128 on Reader Service Card
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LETTERS ...
continued from page 9

There Can be Exceptions
To the Rule on Manners

I have just read the article "Cus-
tomers Expect Good Business Man-
ners" by Ernest Fair and am some-
what amazed that Mr. Fair does not
tell us that there can be an exception
to the rule.

I think his article deserves criticism
and am enclosing mine. Hope it isn't
too lengthy for publication.

We hear all the time that the cus-

tomer is always right. (I have yet to
see the evidence.) After reading the
article in the May issue of ET/D, I
am still not convinced. I wonder if
Mr. Fair is a service technician? If so,
surely he never ran into one type of
customer that welcomed my tube cad-
dy into his home. Let me explain this
experience with the question, "What
would you have done?"

About 20 years ago I was working
for a small shop owner and was sent
on a call (a new customer) and was
greeted at the door very pleasant -like
by the gentleman of the house. He di-
rected me to a Magnavox that had no
sync, overloading, plus lack of width.

More and more people
are learning that
a replacement is
an improvement
with Amperex
tubes.

...remember...there's an Amperex
replacement tube for any socket in
any set you're likely to service. TV,
Hi Fi, FM or AM, House Radio,
Car Radio, P.A. System or Tape
Recorder. Imported or Domestic!

Amperex
)))MORROW'S THINKING IN TODAY'S PRODUCTS

A NORTH AMERICAN PHILIPS COMPANY
AMPERE% SUPPORTS

THE INDEPENDENT

SERVICE DEALER

While I was substituting 6SN7's,
6BQ6's, 5U4's, etc., the man sat back
in his recliner, very friendly in con-
versation, talking about the weather
and anything that came to mind. After
substituting the suspected tubes with
no success, I raised myself up from
behind the TV set and (as Mr. Fair
suggests) looked the customer directly
in the eye and said, "Sir, it appears
your TV will have to be taken to the
shop." He replied, "Get your % # $
behind that TV and fix it!" Thinking
he was joking, I asked him if he want-
ed it taken in. Again he blasted, "You
heard what I said, get your % # $ be-
hind that TV and fix it, nobody takes
my TV set to the shop!" I tried to ex-
plain that it could not be repaired in
the home, but his answer was, "He
knew a @ +"& side better and I'd bet-
ter get the job done!"

I reckon then I lost my cool and
asked, "If you knew so @+"% #'
much about it, how come you didn't
fix it yourself, etc., etc., etc."

To cut the story short, I wrote out
the bill for the call and handed it to
him, knowing what was coming, and
it did. Such cussing you never heard.
He wasn't going to pay it, etc., etc.
About this time his wife came in from
the kitchen asking, "What was going
on?" He explained his viewpoint to
her and she replied, "You should have
known better than to call him any-
way." After I stood toe to toe de-
manding payment for the call, she
said, "Pay the man and let him get the
%&$" out of here." Although the
above sounds incredible, the facts are
true, I swear. Getting back to the shop,
I explained it all to the boss and all he
said was, "Ha, ha, ha."

Soon after this I went in business
for myself and since have been the
"boss," sort of independent some
might say. I realize that most custom-
ers should be treated with courtesy,
respect and good manners, as Mr.
Fair suggests; but now and then there
is an "exception," which according to
Mr. Fair does not exist. This "excep-
tion" I do not desire for a customer
and anyone that does is headed for a
"padded cell." When Mr. Fair says,
"Always practice courtesy for there
never is a time when we should act
otherwise"-I wonder if he is mouse
or man?

Mr. Fair says, "No one likes to be
bullied." Shouldn't that include the
service shop operator? When one per-
forms a service to the public, is he
required to stand pat while every nut
in town pounces on him? Not me! On
few occasions I've had an "exception"
say, "I'll never be back here any
more." My answer always is, "Good,
I hope not!"

AMPERE% ELECTRONIC CORPORATION, DISTRIBUTOR AND ENTERTAINMENT PRODUCTS DIVISION, HICKSVILLE, N. Y. 11502
. . . for more details circle 101 on Reader Service Card

10 ELECTRONIC TECHNICIAN/DEALER, JULY 1973

continued on page 12



MEET THE
MONEY SAVERS

Money Savers like oscilloscopes, and power supplies
and oscillators, and meters, plus many many more-
all recognized and respected brand -name merchan-
dise, and all part of our rental and lease inventory.

Some pieces never used, still in manufacturer's
original shipping cases. Many more pieces only
slightly used, having been replaced in our rental and
lease inventory by a newer or more popular model.
And all available now, to help equip your laboratory
or test department at noteworthy savings !

We are The REI Sales Company, an all -new division
of Rental Electronics, Inc., organized especially to
provide you direct access to some of the best money
saving deals ever on highest -quality, scientiticielec-

tronic test equipment.
We sell REI-owned test equipment only-tested to

manufacturer's specifications; some completely re-
furbished and all are available with a fresh calibration
at a slight additional cost. And best of all-every
piece of REI Sales Company equipment comes with
our iron -clad, Money -Back Guarantee: if the equip-
ment you purchase from us is not all we say it is,
just return it to us within ten days ... and all you'll
pay is the shipping.

The coupon below will bring our new Sales Catalog
to you by return mail. We invite you to discover how
you can do yourself and your organization a big favor
-when you Meet the REI Money Savers!

REI SALES COMPANY
Attn: Mr. Tom Fitzgerald,

General Manager

 Please rush me your REI Sales Catalog. I understand there Is no obliga-
tion and that no salesman will call.

99 Hartwell Avenue, Name Title

P.O. Box 223
Lexington, Massachusetts 02173 Organization

a division of
Rental Electronics, Inc. Addresa
A pERSIM LEASING COMPANY

(617) 861-7370 City State lip

I'd like immediate Information on the following equipment

... for more details circle 126 on Reader Service Card
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Call-backs are just what you and your customers' don't want.
Once you install the B -T Horizon VHF two -set ampli-
fier, you can forget it, because it's quality built to be
reliable. It's the mast -mounted amplifier that thou-
sands and thousands of TV installers have found
"stays on the roof:'

What makes Horizon so reliable? Solid-state, trouble-
free circuitry. Four-way lightning and surge protection.
Temperature compensation for all-weather reliability,
and two individual amplifier circuits-one for Ch. 2-6
and the other for Ch. 7-13.

But the Horizon would not stay on the roof long if it didn't perform. And
perform it does. It's back -matched for clearer color pictures. The patented ICEF
circuit delivers wide dynamic range so that strong signals wont overload weak
ones. It delivers more than ample gain for weak to medium signal areas for up
to two TV sets.

And these are the reasons that made the Horizon one of the fastest and best
sellers ever, and once it's sold, forget it. B -T has the industry's broadest line
of home and MATV TV signal amplifiers-indoors and outdoors.
Available from Blonder -Tongue distributors.

For solutions to your reception problems write..
Blonder -Tongue Systems Engineering Dept.
One Jake Brown Rd., Old Bridge, N.J. 08857.

BLONDER TONGUE
... for more details circle 105 on Reader Service Card

LETTERS...
continued from page 10

One thing Mr. Fair is not aware of
is that during the daily grind of putting
on good business manners a certain
amount of animosity is stored up
within a shop owner and this must be
released somehow. Rather than let it
out on the wife and kids, I wait until
some nut comes along that says he is
going to call the BBB because I
charged him $2.50 for repairing a
radio. This has happened, and after I
hand him the phone and suggest he
vacate my premises, then I am in a
pretty fair mood.

When Mr. Fair says, "The custom-
er's beliefs are the important one in
all business matters," I doubt his sin-
cerity, that is unless his address is
"The Snake Pit." My belief is that
anyone following Mr. Fair's advice
soon will reside in some snake pit,
stark -raving mad! About 991/2 % per-
cent of my customers get the Red
Carpet; the other fraction I don't want
for a customer and for the life of me
I see no reason why I should be
courteous to a nut that threatens to
punch me in the nose.

You will recall recently here in
Peoria a shop owner's wife was
gunned down by a dissatisfied custom-
er while she was in the process of re-
turning his money. I am curious as to
how Mr. Fair would have handled
this situation.

I have been a subscriber to ET/D
for many years and couldn't do with-
out it.

H. E. PENNINGTON

In Response to Letter
Printed in April Issue

In response to the letter in the
April 1973 issue of ELECTRONIC TECH-
NICIAN/DEALER, "What Would You
Do?" I have this to say:

I would replace the defective
picture tube free of charge. Next, I
would recheck the seven other tubes
using the same tube tester I had used
before in the presence of the magis-
trate and the customer and show them
the improvement the seven new tubes
made in the set's performance. We all
know that most of those drug store
testers are not accurate, or the cus-
tomer does not know that a tube that
tests good but has leakage or is gassy
is not good at all.

I have made it a habit to call the
customer of any set that will be exor-
bitant to fix before I go ahead and fix
it. I also tell him that he is free to take
his set to another shop if he wishes,

continued on page 52
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t ELECTRONICS, INC.

also available in....-

Q=K
nlVanc_nD

Ynci) LINCO -

'01KVAAVin
PA011nD.PAM
PVZ,Rninc, V
MYYJINA

1011) 011/00...

Nast hr. Service!

ALL PTS BRANCHES are wholly owned subsidiaries of PTS ELECTRONICS, INC. (NO FRAN-
CHISES!) and report directly to the Home Office in Bloomington, Indiana. Only this way can we
guarantee the same quality-PRECISION TUNER SERVICE-that made PTS the leader in this field.

PTS is proud to be the only tuner service to publish a TUNER REPLACEMENT PARTS CATALOG
(80 pages of tuner blow-ups, tuner -antenna coil -and shaft replacement guides available for $1.00).

WE OFFER MORE. SERVICE IS EVERYTHING WITH US. WE ARE DYNAMIC AND FAST.
TRUSTWORTHY.

YOU AND US -A TRUE PARTNERSHIP.

ELECTRONICS INC. is
recommended by more TV manufacturers
and overhauls more tuners than all other
tuner services combined!

for finer, faster,
  Precision
Tuner Service

I'MnA1M

$995

1 YEAR GUARANTEE

color  Black & White  Transistor
 Tubes  Varactor  Detent UHF

All Makes

VHF, UHF or FM $ 9.95
UV -COMBO 16.95
IF-SUBCHASSIS 12.50

Major parts and shipping
charged at cost.

(Dealer net!)
over 4000 exact tuner replace-
ments available for $14.95 up

(new or rebuilt)

rirkflICIRONiCS

HOME OFFICE-INDIANA:
PTS ELECTRONICS. INC.
P O. BOX 272
BLOOMINGTON, INO. 47401
TEL. 812, 8249331

NEW YORK CITY:
PTS ELECTRONICS. INC.
158 MARKET ST.
E. PATERSON, N.J. 07407
TEL. 201. 791-6380

PENNSYLVANIA:
PTS ELECTRONICS. INC.
PO. BOX 16856
PHILADELPHIA, PA. 19142
TEL. 215, 724-0999

PENNSYLVANIA:
PTS ELECTRONICS, INC.
?57 RIVERVIEW AVE. W
P 0. BOX 4130
PITTSBURGH, PA. 15202
TEt. 412-761.7648

MASSACHUSETTS:
PTS ELECTRONICS, INC.
P.O. BOX 3189
SPRINGFIELD, MASS. 01103
TEL. 413, 734-2737

FLORIDA:
PTS ELECTRONICS, INC.
P.O. BOX 6881
JACKSONVILLE, FLA. 32205
TEL. 904. 389-9952

TEXAS:
PTS ELECTRONICS, INC.
P.O. BOX 7332
LONGVIEW, TEX. 75601
TEL. 214, 753-4334

TEXAS:
PTS ELECTRONICS, INC.
P.0 BOX 26616
HOUSTON, TEX. 77032
TEL. 713, 644.6793

OKLAHOMA:
PTS ELECTRONICS. INC.
P.O. BOX 60566
OKLAHOMA CITY, OKLA. 13106
TEL. 405, 947-2013

SOUTHERN CALIFORNIA:
PTS ELECTRONICS, INC.
P.0 BOX 5794
SAN DIEGO, CALIF. 92105
TEL. 714. 280-7070

NORTHERN CALIFORNIA:
PTS ELECTRONICS, INC.
P.O. BOX 41354
SACRAMENTO, CALIF. 95841
TEL. 916, 482-6220

NEW JERSEY:
PTS ELECTRONICS. INC.
158 MARKET ST.
E. PATERSON, N.J. 07407
TEL. 201. 791.6380

COLORADO:
PTS ELECTRONICS, INC.
P.O. BOX 4245
DENVER COLO. 80204
TEL. 303, 244-2818

OHIO:
PTS ELECTRONICS, INC.
5682 STATE RD.
CLEVELAND, OHIO 44134
TEL 216, 845-4480

OREGON:
PTS ELECTRONICS, INC.
P.O. BOX 13096
PORTLAND, OR. 97213
TEL. 503-282.9636

Send faulty unit wit, tubes, shields and all broken parts t2.1

... for more details circle 124 on Realer Service Card
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You'll have
the answer
with SK3018.
Because it's the right replacement
for over 2,800 different solid-state
devices. And we've got the infor-
mation that shows you how. Just
ask your RCA Distributor for the
new SK Replacement Guide
SPG-202N. It cross-references the
complete RCA SK line of 156
devices to more than 51,000 types
they will replace.
RCA I Electronic Components
Harrison, N.J. 07029

RimElectronic
Components

TECHNICAL
LITERATURE

Tools

A I6 -page catalog, No. SD -168,
entitled "Tools & Fixin' Things for the
Contemporary Market" illustrates an
unusual selection of screw holding
drivers, nut drivers, reversible drivers,
offset drivers, magnetic drivers, wire
stripping tools, tapping tools, crimp-
ing tools, impact screw drivers,
refrigeration wrenches, hex -key
wrenches, electrical testers, solderless
terminals, alligator clips, snap rings
and pliers, pow'rivets, and many
more. Vaco Products Co., 510 North
Dearborn St., Chicago, III. 60610.

Test Procedures for
High -Voltage Power Supplies

A 16 -page bulletin, No. STP-473,
entitled "Standard Test Procedures
for High Voltage Power Supplies"
describes high -voltage power supply
loading methods for both constant and
changing load; test set-ups and pro-
cedures for voltage calibration and
test set-ups, plus methods for both
static and dynamic output voltage
regulation, ripple, temperature coef-
ficient and stability. Spellman High
Voltage Electronics Corp., 1930 Adee
Ave., Bronx, N.Y. 10469.

Antenna Rotators
A new brochure is available on all

weather antenna rotators. The new
rotators feature "Automatic Com-
mand" for exacting synchronized an-
tenna positioning to pick up normally
weak signals or neighboring state TV
transmissions. Saxton Products, Inc.,
21 N. Rt. 303, Congers, N.Y. 10920.

Alarm Equipment
A new 80 -page equipment catalog,

designated the M-73, describes over
400 intrusion and fire alarm products.
The alarm equipment offered ranges
from relatively simple kits with in-
structions to the latest ultrasonic, ra-
dar, and infrared intrusion detectors.
Stockroom supplies also are available.
Major product categories include In-
trusion Systems, Fire Systems, Fire
and Intrusion Detectors (Radar, In-
frared, Ultrasonic, CCTV, Switches,
Heat, Smoke), Remote Controls,
Annunciators (Bells, Horns, Sirens,
Oscillators, Lights), Telephone Dial-
ers, Lock Specialties, Tools and

Books. Products are described in
some detail regarding application,
principle of operation and specifica-
tions to allow skilled technicians to
make the right choices. Mountain
West Alarm Supply Co., 4215 North
16th St., Phoenix, Ariz. 85016.

Antenna and Mounting Supplies
An Antenna and Mounting Sup-

plies catalogue, No. 100, features An-
tulized antennas custom colored in
many colors. Also listed is antenna
mounting hardware, pre -assembled
chimney mounts, tools, staple guns,
tars and caulking compound, anchor
bolts for towers, signs, fishing wire,
clamps, mounts, nails and drill bits.
Also featured are coax cables and
combo coax and rotor wire in one
outer jacket and in colors. Antul,
3549 North Elston Ave., Chicago,
Ill. 60618.

Rental Electronics Equipment
A 1973 Instrument Rental Catalog

is available containing prices and
specifications of the complete line of
equipment, nearly 1300 different types
and models offered for rental, including
amplifiers, computers, meters, oscillo-
scopes, power supplies, recorders and
many other instruments from a large
variety of respected manufacturers.
The catalog also includes specific
rental terms and conditions, plus help-
ful guidelines to follow when making
the important rent, lease, or buy de-
cision. Complete information is avail-
able from Rental Electronics, Inc.,
Corporate Headquarters, 99 Hartwell
Ave., P.O. Box 223, Lexington,
Mass. 02173.

Communication Tubes
An 8 -page price list, brochure No.

CT -373, lists prices for more than
1900 types of klystrons, magnetrons,
special purpose tubes, cathode-ray
tubes, receiving tubes, vidicons, image
orthicons, solid-state tube replace-
ments and microwave diodes. JSH
Electronics, Inc., 8549 Higuera St.,
Culver City, Calif. 90230.

Antennas

A 16 -page Citizens Band Com-
munications Catalog is available fea-
turing the firm's complete line of
base -station and mobile antennas.
Also included are trunk lid and deck
mounts, co -phasing harness kits and
other mobile accessories. Avanti Re-
search & Development, Inc., 33 W
Fullerton Ave., Addison, Ill. 60101.
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How to tell which is the largest compact van built in America.
(No matter how you look at it.)

Load 11 -foot
stepladder behind

driver's seat.
Load 12 -foot rolled

carpet behind engine cover.

Remove right front seat
and load 141/4 -foot canoe

or 15 -foot rolled
carpet diagonally.

It You can't close the rear doors,
you haven't loaded a Dodge Maxivan Strong Box.

And you'd better get one.

Dodge Ma xivans give you a lot more than just more room:
Independent front suspension and longer 127 -inch
wheelbase mean better handling and ride. 0 Shorter
turning circle. Even with a big 127 -inch wheelbase, you
get greater maneuverability. 0 Only Dodge has vans
with the Electronic Ignition System as standard equip-
ment. It helps to keep your van running like new longer
than conventional ignition systems do. It decreases the
frequency and cost of tune-ups. And it sends up to
35 percent more starting voltage to each sparkplug in
difficult starting conditions. D Power brakes with discs
up front. 0 Three -speed TorqueFlite automatic trans-
mission.*  Biggest V8 offered. 360 cubic inches.*
ID Power steering.* 0 Air conditioning.* 0 Wind -tunnel
body and curved windows reduce wind -sway effect

0 Front wheels can be inexpensively
realigned on passenger -car equip-
ment. 0 Large hood opening makes
the battery, dipstick, and radiator
easy to reach. 0 Engine can be re-
moved quickly and easily through the
front. 0 Smaller engine cover is easy
to remove for servicing. It also makes
it easier to reach the cargo area. 0

0
Dodge
Dodge Trucks

Extra rust protection on the undersides, 406.
doors, and panels. G Big 23 gallon gas CHRYMOTORSLCORPORAERTION

tank. 0 Full -foam padded front bucket
seat for more driver comfort. CI Front passenger's seat*
does not block side cargo coor entrance. 0 Wider front
doors and steps. 0 Concealed side safety -step offers
firm footing since it doesn't collect rain, snow, or ice.
 Two -stage door checks conveniently hold doors in
two positions. ID And the list continues at your Dodge
Dealer's.
Dodge Maxivan takes the "packed" out of compact vans!

Optional at extra cost.

Extra care in engineering makes
a difference in Docge ... depend on it.

 .. for more details circle 110 on Reader Service Card
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MATV PRODUCTS?

Waldo
telstrom

Start with a full line of antennas,
add hardware, broadband ampli-
fiers, line reducers, tap -offs, Icw-
loss (tr Ark and distribution)
cables plus additional products
required 'o- tv ATV installations.

It adds r. p to one of the most
complete lines of MATV products
on the market. Best of all, theN're
priced to sell- priced fcr you to
make a profit.

Conside- a moment -shoildn't
you chezl. oit Telstremi =or
complete Mfcrmation see your
local dist -ibuter or write:

telstram MATV products

antennacraft
P. 0. Box 1005 Burlington, Iowa 52601

... for more details circle 102 on Reader Service Card

READERS' AID
Space contributed to help serve the
personal needs of you, our readers.

Schematic Wanted
I need the schematic for a Play -

Mate II Model AFP 66M AM/FM
car radio made in Japan.

THOMAS J. MORRISON
31133 Minton
Livonia, Mich. 48150

I would like to obtain a schematic
and operating instruction for a Pre-
cision Signal Generator Model E -
200C.

PAUL W. ABELQUIST
5504 Norlina Rd.
Virginia Beach, Va. 23455

I need Set-up Charts for testing TV
picture tubes with the Model CRA 12
pin and Model CRA110 7 and 8 pin
adapters for an EICO Model 666
Tube Tester.

D. M. HAMMOND
56 E. Beechwood Ave.
Dayton, Ohio 45405

I would like to obtain circuit dia-
grams for an Omega Tuner Model
1650 and Amplifier Model 1600 man-
ufactured by Omega Electronics Corp.,
Phoenix, Ariz.

ROBERT E. MOORE
2922 Portage St.
Kalamazoo, Mich. 49001

I would like to obtain early Tekfax
schematics to No. 1217.

CLARENCE PITARI
Verndale, Minn. 56481

I would like to obtain a schematic
for a Multimeter Model 858, manu-
factured by Precision Apparatus Co.
Inc., Elmhurst, N.Y.

DANIEL A. SARLES
P.O. Box 245
Othello, Wa. 99344

I would like to obtain a schematic
for a Model 546 Hickok Tube Tester.

HUMBERTO HURTADO
26996 Q Drive No.
Albion, Mich. 49224

I need the schematic for a Paralan
Model T90 Stereo Amplifier. It was

manufactured by Paralan Electronic
Corp., 54 S. Long Beach Rockville
Center.

K. J. MODESTE
377 Winona Dr.
Toronto 10, Ontario

Information Needed
1 would like help and information

from readers that are familiar with
Lakeside Industries Picture Tube Re-
building Equipment.

ROBERT L. NELSON
3602 Mt Aclare Ave.
San Diego, Calif. 92111

I am writing a biography about the
Radio -TV Service Business (non-
technical) covering the past 30 years.
I could use anecdotes and information
about wages and hours, unusual em-
ployers, strange customer situations,
working conditions, likes and dislikes,
etc. No names or addresses will be
used.

WILLIAM BURGESS
1254 N. Wheeling
Mt. Prospect, Ill. 60056

A Strange Circuit Characteristic
I have twice now come up with a

real problem with series -string color -
TV sets and have found no solution.
The set operates normally for the first
five minutes and then the plate of the
horizontal -output tube gets red and
blows the breaker. The grid of the
output starts pulling positive and the
yoke and flyback are okay-proved
by replacement. Several different
23JS6 tubes were tried.

I put in a filament transformer and
the proper size resistor to substitute
for the 23JS6A heater and replaced
that tube with a 6JE6.

That's what I call a real band aid,
but that was the only thing that
seemed to fix it. Even a black -and
white output worked (6BQ6).

The two sets were a 1969-70 Syl-
vania and a 1970 Morse.

Maybe one of your readers has a
fix for this. I spent three months on
and off with that bloody set.

BRUCE BAUR
16200 S. E. Harold Ave.
Milwaukie, Ore. 97222

Manuals Needed
I need the operating manuals for

the following instruments: 6 -Meter
Heathkit Model HW-29, Jackson
Audio Oscillator Model 652, Hewlett
Packard VTVM Model 410-B, and
Hickok VTVO Milliameter Model
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OBQ-1-USNAVY.
PIERRE R. TURCHI

1420 Maple Avenue
Haddon Height, N.J. 08035

I would like to obtain some Sams
AR Manuals (used) to complete a
set. I also have two Atwater -Kent ra-
dios and old radio and TV tubes for
sale.

PAULMER WILLIAMS
106 S. Jefferson St.
Lewisburg, W. Va. 24901

I need a manual or other data on a
Philco Visual Alignment Generator
Model 7008.

J. HAUPT
5401 S. 12th
Tacoma, Wash. 98465

I need an instruction manual for a
Precise Oscilloscope Model 300B.

EARL D. KENT
Box 182
Neah Bay, Wash. 98357

Equipment Wanted
I would like to purchase a used pic-

ture tube rebuilding machine.
J. T. BISHOP

1017 Wilson St.
Tupelo, Miss. 38801

I need a Hickok Model 156 Type
Indicating Tacometer (1938-1941)
and a Hickok Model 860 Injecto-
Tracer, Signal Tracer.

ARO ELECTRONICS SERVICE
735 Mills St.
Kalamazoo, Mich. 49001

For Sale
I am retiring after 25 years in one

location. I will sell my radio/TV ser-
vice shop for a fraction of my invest-
ment. Business is good, a large stock
and low overhead. Located in a south-
east Missouri city with a population
of 18,000.

OFFICIAL RADIO SALES & SERVICE
409 S. Broadway
Poplar Bluff, Mo. 63901

I have ELECTRONIC TECHNICIAN/
DEALER Magazines from the year of
1965 through 1972, except the May
1966 issue. Make offer.

NELSON W. BECK
125 Chippewa Dr.
Beaver Falls, Pa. 15010
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NEWS OF THE INDUSTRY

Special Report Released by
Joint Merger Committees

The following special report was released by the Joint
NATESA/NEA Merger Committees meeting at the Shera-
ton Airport Motor Inn in St. Louis, Mo. on May 18-20,
1973.

In Attendance (Voting)
NATESA NEA

LeRoy Ragsdale, Chairman Norris Browne, Chairman
(Secretary) Charles Couch, Jr.

Gerald Hall Virgil Gaither
Cliff Shaw Paul Dontje
George Weiss Emmett Hughes
Edward Gorman

In Attendance (Non -Voting)
Leo P. Shumavon

West Correll
Bob Harrison

NATESA temporary (replacement) appointee (for Ed
Gorman) 5/20/73 Otto Horak

Joint Committees Chairman
Morris L. Finneburgh, Sr., E.H.F.

Many delegates arrived Friday evening, May 18, 1973,
and met in groups (and together) all evening in informal
discussions.

The conference was called to order Saturday, 9:00 a.m.,
May 19, 1973, and as a broad set of guidelines used the
agenda of the Merger Meeting held at Memphis, Tenn. on
Sept. 30, 1972 (plus subsequent developments).

Primary procedure was the meticulous, thorough study
and "preliminary" finalization of the "ARTICLES OF
AGREEMENT," coupled with "TENTATIVE" BYLAWS.
Messrs. Bob Harrison and West Correll were effectively
able to answer all questions and did importantly help solve,
as well as tentatively finalize, acceptable interpretations by
the Joint Committees. Decisions were reached on important
subjects such as:

Procedures
New association name
Membership and classifications-dues
Governing body-Board of Representatives
Constitution-Articles of Incorporation
Officers classifications-Executive Committee
Executive Staff Chiefs-Executive Officers
Emblem-Logo-Voting System
Articles of Arbitration-Preliminary Bylaws
Hawaii Convention-Merger Celebration -1974, etc.

While there were divergent views about the "Articles of
agreement for consolidation (merger)"-nevertheless, a
"package" of approximately 60 separate articles of agree-
ment for NATESA/NEA consolidation (merger) covering
all MAJOR ISSUES were generally agreed to with few
reservations. The great majority of motions and resolutions
were passed unanimously. Dissenting votes were few and
usually based upon minor differences rather than on defi-
nite strong, contrary opinions; thus, leaving the feeling
that agreement was well within reach and that serious
roadblocks to possible "consolidation" of NATESA and
NEA had been removed.

To accomplish these results, the Joint Committees kept
foremost in mind the BEST INTERESTS OF THE SER-
VICE INDUSTRY. However, aggressive discussion-a
true spirit of GIVE and TAKE and 28 hours of intensive
conferring (all within less than 48 hours Friday evening
through Sunday afternoon)-were necessary in order to
reach the often referred to COMMON DENOMINATORS
necessary for eventual consolidation (merger) at the Joint

NATESA/NEA Convention in Kansas City, Mo., August
23-26, 1973 at the Crown Center Hotel.

Incidentally, the amazing progress accomplished at this
Merger Committee Meeting should be a great and inspiring
incentive for EVERY NATESA and NEA member to be
on hand at the Kansas City Joint Convention-to express
his views, to voice his opinions, and to be a part of a truly
historical convention, and to celebrate the now quite pos-
sible consolidation (merger) of NATESA and NEA.

Merger is at this time NOT a POSITIVE conclusion,
but with the anticipated and understanding cooperation
between the officers, Executive Vice President, Executive
Director and the Joint Merger Committees, the ultimate
goal is in view.

A special sub -committee, consisting of Messrs. Virgil
Gaither and George Weiss, was appointed to negotiate
certain delicate matters and to report back to the Merger
Committee Chairman at an early date. There of course still
remains many "loose ends" and these will hopefully be
finalized before the Joint NATESA/NEA Convention
August 23-26, 1973.

(L to R) Morris L. Finneburgh, Sr., E.H.F., Joint Committees Chairman;
West Correll, Bylaws Author; Leo P. Shumavon, President of NATESA;
Cliff Shaw; and Edward Gorman.

IL to R) Charles Couch, Jr., President of NEA; Edward Gorman; Cliff
Shaw; Virgil aaither; West Correll; Paul Dontje; Norris Browne; and
Emmett Hughes. (Lower Right) George Weiss and Jerry Hall. Photos cour-
tesy of Bob Harrison, also Bylaws Author.

Due to an early departure time by Committee Member
Edward G. Gorman, Mr. Otto Horak (NATESA), who
was available, was appointed as a "temporary" member
of the NATESA Merger Committee by NATESA Presi-
dent Leo P. Shumavon.

The Chairman and both Committees expressed very
special recognition and appreciation for the intelligent and
untiring efforts of its "guest specialists" on bylaws-
Messrs. Bob Harrison and West Correll. They continue with
the heavy (and time consuming) burden of finalizing the
bylaws, articles of agreement and other procedures-all
necessary for the anticipated presentation of a consolida-
tion (merger) package to the upcoming Joint Convention.

The Chairman is truly proud to pay high compliment
and recognition to both committees for their untiring ef-
forts-patience-liberal understanding of the "other fel-
low's problems and points of view." As often stated: Mer-
ger CAN, and in reasonable probability, WILL be accom-

continued on page 22
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Irs like having a

- license to live better!

Compare what you're doing now-auto mechanics,
assembly line, shop work-with the exciting new op-
portunities you can have as a licensed service tech-
nician!

In just 10 years the number of licensed communica-
tions stations has grown from 100,000 to over 2,000,000
-including those for police and fire departments,
airlines, merchant marine, pipeline companies, tele-
phone companies, taxicabs, railroads, trucking firms,
delivery services! And according to Federal law, no one
is permitted to operate or service such communications
equipment without a Commercial FCC License or
without being under the direct supervision of a licensed
operator.

Industry needs licensed technicians
In addition to communications stations, TV and radio,
think of the opportunities in big industry. At leading
companies like Burroughs Corporation, for example,
"The licensed man is the one called upon to handle
the challenging assignments."

Start your own business
If you don't want to work for somebody else, you can
open your own shop or service business. The basic
principles of Electronics you learn in preparing for your
Government FCC License exam will give you the
know-how-and your License will prove it to everybody!

CIE training really works
Why not start preparing for your FCC License right

Joseph E. Perry of Cambridge, Massa-
chusetts passed his license exam and got
a new job with 40% more pay. "I'm now
an Engineering Specialist with National
Radio Company, Inc., testing prototype
equipment. CIE training gave me the
electronics technology I needed to pass
the exam for First Class FCC License. I'm
already earning 40% more than I could
without my CIE training."

Ralph E. Butler, Columbus, Ohio, signed
up for CIE's First Class FCC License course
and completed it while in the Navy. "Now
I'm responsible for transmitter operations
at both WSPO-AM and WVKO-FM. CIE
meant so much to me, I talked two of my
Navy buddies into taking courses."

More money, better jobs, greater

opportunities...a Government FCC License

gives you a big edge, and CIE has the course

you need to get it...backed by a

Money -Back Warranty.*

now ... in your spare time ... at home . .. with a licensing
course from Cleveland Institute of Electronics? CIE's
training has proven so effective that in a recent survey
of 787 CIE graduates, better than 9 out of 10 CIE grads
passed the Government FCC License exam! That's why
CIE can offer their famous Money -Back Warranty:
* When you complete any FCC Licensing course, you
will be able to pass your FCC exam or be entitled to a
full refund of all tuition paid. This warranty is valid
during the entire completion time allowed for your
course-you get your FCC License OR YOUR MONEY
BACK!

APPROVED UNDER G.I. BILL

All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a Veteran, or in
service now, check box on reply card or coupon for
G.I. Bill information.

Send for FREE book today

Mail the reply card or coupon today and we'll send
you, absolutely free, our information book on how to
get an FCC License. And we'll include our FREE
illustrated school catalog. For your convenience, we'll
try to have a representative call. If
the reply card and the coupon have
been removed, write: Cleveland
Institute of Electronics, Inc.,
1776 East 17th Street, Cleveland,
Ohio 44114.

CIECleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Please send me your two FREE books:
1. Your book on "How To Get A Commercial

FCC License."
2. Your illustrated school catalog, "Succeed in Electronics."

Name

Address

City

(Please Print)

State

Cl Veterans ano Servicemen: Check here for G.I. Bill information.

How to get
Commercial
FCC License

Zip

ET -66

. . . for more details circle 111 on Reader Service Card
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NEWS . -
continued from page 18

plished-now that divergent opinions and roadblocks have
been discussed without reservations and in a spirit of com-
promise, fairness and a mutual determination to serve
above all else-the BEST INTERESTS OF ALL INDE-
PENDENT TV SERVICE.

There is the possibility that still another Joint Merger
Committee Meeting may be necessary well before the
Joint Convention in August. However, due to the amazing
accomplishments and progress of this (St. Louis) meeting,
only a Joint Merger Committees Meeting (a day or two)
before the Kansas City Joint NATESA/NEA Convention
will probably be necessary to prepare for the presentation
of the final consolidation (merger) package. However,
there is the probability of special meetings (in the mean-
time) between the General Chairman, Committee Chair-
man, Bylaws and Article of Agreement Specialists and
the Special Sub -Committee.

By coincidence, the Missouri Electronic Service Assn.
(MESA) was in annual session at the same St. Louis Motor
Inn, and they supplied the coffee breaks for the Merger
Committees. Further, MESA invited the 13 -member Mer-
ger Committee attendants to their Saturday night banquet.
Merger Committee Chairman Morris L. Finneburgh, Sr.,
addressed the group on the subject "Affiliation-The Key
to Security." MESA added cooperation and much warmth
to a long and seriously strenuous Merger Conference.

We hope that the Press will cooperate by featuring this
release-thus encouraging the entire NATESA/NEA
membership to attend the Joint NATESA/NEA Conven-
tion in Kansas City, August 23-26, 1973, and to empha-
size the importantly needed support of the manufacturer

and wholesale distributor segments of our great industry.
Submitted with the approval of the NATESA/NEA

Joint Merger Committees in session at St. Louis, Mo., May
18-20, 1973.

Morris L. Finneburgh, Sr., E.H.F.
Chairman Joint Merger Committees

N.Y.C. Board of Education
Offers Electronics Courses

Free courses in basic electronics, radio, B/W -TV, Color -
TV, and solid-state devices, sponsored by the New York
City Board of Education, will be offered at the William
E. Grady Evening Trade School, located at 25 Brighton
4th Road, Brooklyn, N.Y. 11235, telephone DE2-5000.

Courses are designed to upgrade the technical competen-
cy of adults employed in the electronic field. Persons inter-
ested may register at the school on Thursday and Monday,
September 6 and 10, 1973, from 7:00 p.m. to 9:00 p.m.

Electronics Technicians Assn.
Convenes in Shreveport, La.

The Electronics Technicians Assn. of Louisiana will
have their 1973 convention and trade show July 20-22,
1973, at the Sheraton Bossier Motor Inn in Shreveport, La.
According to A. J. Nicholson, General Convention Chair-
man, some 400 are expected to attend. For further details
contact Phillip Byram, 2739 Linwood Ave., Shreveport,
La., telephone 635-4394.

Parallel to the convention and trade show, the regular
July meeting of the Radio and Television Technicians Li-
censing Board of the State of Louisiana will be held at the
convention site instead of the regular location in Baton
Rouge.

KAY-TOW/VESA/OM LEADS THE INDUSTRY !

WITH THE
REVOLUTIONARY

ALL -NEW

AN
with

ZOOM -CONTROL
'(Patent Pending)

COMPARATIVE CAIN

30

21

II

VET I OR SUE VIII MI is.. SOF OW

-.. -FB----' 32"
29,111

NEW

5.....V.- -
CONVINT/ONAl

N T 12 ELEMENT ANTENNA

- - - s - - " 11---s
SO ElEASINT

.-S-;i. -'''''ss.
ANTENNA

40 TIMES THE SIGNAL -1/2 THE SIZE!
FOR HIE FIRST TIME! Kay -Townes has engineered an integrated
antenna providing a flat 32dB gain across the entire TV spectrum.
(Channels 2 through 83) Half the size of conventional SO element
antennas and more, the ICA produces more than 40 times the signal.
The ICA antenna incorporates a special ZOOM -CONTROL permit-
ting the signal level to be adjusted for specific reception areas.

Utilizing an entirely new design principle*, this compact antenna is
built with commercial quality throughout employing two heavy gauge
square cross -arms and rugged commercial construction. The First
Commercial Quality.Antenna at Consumer Prices!

Write for information on the Sensational KT ICA
"THE NEW STANDARD OF THE INDUSTRY"

KAY-TOWNE'S, INC. P.O. Box 593 Turner Chapel Road
Rome, Ga. 30161 (404) 235-0141
AN ALCO STANDARD PARTNERSHIP

AIL E-..0
( rpurar I

Parinership

. . . for more details circle 123 on Reader Service Card
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We've expanded our replacement guide
to over 75,000 listings.

That's 34,000 more than our last ECG'
2S0.92 Semiconductor Replacement Guide. And

,t, more replacements than you'll find in any
0)

tit'. -s°' 221.45 v.ft, other guide.
c.,

1. We've also made our new ECG 212E guide

''
, more useful by including our industrial re-

..,.' 4,
2.5'' %°

placement types so you can locate commercial
c)c, components with the same ease as consumer

zo?s -,' <,,1" components.
'1.43

<,,,s. You'll also find more imported types listed
4,s0 .i.)

4
o and the proper ECG replacement cross

referenced.
.3".... i 09

o 0- 'o Both the ECG 212E guide and the ECG
qr .1.1.\ ''G. replacement semiconductors are available at

..,'' \ :'
T3

o/ your local Sylvania distributor.0 ,
25°

03
4? And we've made sure that the parts are just

..0ts N as available as the guide.
.?.,.4 ..s

_.

1 2se.4215 After all, when work hard to produce
the biggest and theyoubest replacement guide,

.

o...0.

e

ol you also work hard to make sure the parts are
.\.,°.......,\.

a available when needed.
4,_

....*- °,',
Sylvania Electronic Components, 100 First

,
`'sue

)

1,
Ave., Waltham, Moss. 02154

'..N
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NEW AND NOTEWORTHY

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

COLOR GENERATOR 700

Can be used to check VHF and UHF channels

Introduced is a new Color King color generator, Model
CG169, that generates a signal on all VHF channels

plus 7 UHF channels. The FET type digital integrated
circuitry reportedly permits operation in temperatures as

high as 180°F and as low as -70°F. The low temperature
operation and humidity dry -out are backed by the

company's temperature control that automatically turns
ON at temperatures under 30°F. The instrument reportedly

has an industry first with an RF attenuation firing simulator
control, which allows the technician to check the color -TV

set down to a 10Optv signal to assure proper color
circuit functions in fringe areas. Sencore, Inc.

FOR MORE
NEW PRODUCTS
SEE PAGE 49

HF GENERATOR 701

Pushbutton selection of nine frequency ranges

A new low-cost HF Generator, Model PM5324, features
pushbutton selection of nine frequency ranges from 100kHz
to 110MHz as well as of modulation functions and
calibration frequencies. It is expected to cover wide
applications in AM, FM and multiplex stereo equipment
servicing. The frequency stability is reportedly 1% and
internal crystal calibration accuracy is 0.1%. Electronic
stabilization provides accurately known output amplitudes
in five ranges from 5i.tv rms full scale to 50mv rms full
scale. Output impedance is 7511 on all scales and at all
frequencies. The unit has three special bandspread ranges
to simplify the alignment of radio equipment.
Test & Measuring Instruments Inc.

ANTENNA ROTATOR 702

Eliminates the noisy click -clack sound

The Selecta-Channel Model 10W606 Antenna Rotator
features a moving direction indicator light synchronized

with antenna movement to show the antenna position.
The drive unit has a heavy duty precision worm gear

drive that reportedly provides a strong turning force and
locks the antenna in position preventing any chance of

windmilling. The unit eliminates noisy click -clack sound
when operating. RCA.
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GREATEST TV Schematic Bargain EVER Offered

NOW -Complete TV Schematics for less than each
COLOR TV BLACK & WHITE
Covers ALL Coverage for
Color Sets 23 U.S. Brands
1960 - 1968 1965 - 1968

TV TECH / MATICS-
8 Giant Volumes

Cover 99% of Color TV -4 Years B&W!
Here are FABULOUS savings on
nationally -known TV schematic and
service data. Here is everything
you need to fill your vital service
data needs for TV model years 1965
through 1968 . . . plus COLOR TV
coverage from 1960 through 1968!
What it amounts to is a low, low
cost of less than $9.00 per year for
your TV service data . . . with an
extra 5 years of Color TV coverage
thrown in for good measure!

SERVICE DATA FOR MORE
THAN 20 BRANDS
TV TECH MATICS is the ideal Ser-
vice Data package for today's mod-
ern technician. It includes com-
plete schematic diagrams and vital
servicing data for every TV receiv-
er produced by more than 20 lead-
ing American Manufacturers for
1965, 1966, 1967, and 1968. All dia-
grams and servicing details are
completely authentic, based on in-
formation provided by the original
equipment manufacturers. Each
year's coverage is permanently
bound into two convenient -to -use
volumes which open flat to 11" x
291/2", ready to provide you with in-
stant service data at your work-
bench. Some of the diagrams are
as large as 58" x 22".

EASY TO USE
TV TECH, MATICS is easy to use.
Brand names are arranged alpha-
betically by model year. No more
hunting through several file draw-
ers to find the schematic you need!
And at the special low price, think
of the savings you will enjoy on
your schematic needs . . . think of
the time you'll save by having the
schematics you need right at your
fingertips in handy, permanently -
bound form!
TV TECH MATICS is the ideal way
to cut down your schematic expen-
ses, and to enjoy the convenience
of having all your data needs right
at your fingertips.

HERE'S WHAT YOU GET
You receive 8 BIG volumes in all,
two for each year from 1965

8 BIG Volumes

Regular Price $79.60
... NOW YOURS

for only $34.95
through 1968. Included is a clearly
detailed and annotated TV sche-
matic diagram for each specific
model. You also get complete re-
placement parts lists, alignment in-
structions, tube and component lo-
cation diagrams, plus key wave-
forms and voltage readings . . . all
the information you need to service
over 90% of the TV receivers you'll
encounter!
Compare that with the over $100 a
year you may now be paying for
comparable information.

STREAMLINED AND CONVENIENT
All the information for a given mod-
el is contained on two facing
sheets. The special bound -leaf for-
mat allows pages to lie flat when
open. Each volume is organized al-
phabetically by manufacturer, then
numerically by model number. In
addition, a handy Chassis Model
Finder is bound into each volume.
Regular list price for each year's
coverage -2 BIG volumes - is
$19.90. All 8 volumes normally sell
for $79.60. Your price is ONLY
$34.95... a savings of nearly $45.00!

MONEY -BACK GUARANTEE
You MUST be satisfied that TV
TECH MATICS is the greatest bar-
gain in TV Schematics ever offered.
Drder at our risk for FREE 10 -day
examination. Prove to yourself they
are worth many times the price.
You can return them in 10 days for
full refund or cancellation of in-
voice. No need to send money. But,
the supply is limited, so fill-in and
mail the NO -RISK coupon today to
obtain these time -saving, money-
making manuals.

-CONTENTS-
CONTENTS 1965 MODELS

Covers all 1965 models for: Admiral, Airline,
Andrea, Coronado, Curtis Mathes, Dumont, Elec-
trohome, Emerson, Firestone, General Electric,
Magnavox, Motorola, Muntz, Olympic, Packard -
Bell, Philco, RCA Victor, Sears-Silvertone,
Setchell-Carlson, Sylvania, Truetone, Westing-
house. and Zenith . . plus all color sets 1960-
1965, at no extra cost!
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1966 MODELS
Covers all 1966 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -
co, RCA Victor, Sears-Silvertone, Setchell-Carl-
son, Sonora, Sylvania, Truetone, Westinghouse,
and Zenith.

LIST PRICE $19.90
CONTENTS 1967 MODELS

Covers all 1967 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell,
Philco-Ford, RCA Victor, Sears-Silvertone, Setch-
ell-Carlson, Truetone, Westinghouse, and Zenith.
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1968 MODELS
Covers all 1968 color and B & W models for: Ad-
miral: Airline, Andrea, Coronado, Curtis -Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -
co -Ford, RCA Victor, Sears-Silvertone, Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house, and Zenith.
PUBLISHER'S LIST PRICE $19.90

$3.95
BONUS OFFER

Send remittance with
order and we'll add 5
different SINGLPAK
Manuals (79c list each)!
These are 16 p. reprints

of mfr's. TV data...
yours at no extra

charge

---
LARGE PAGES contain complete circuit schematics, replacement parts lists, alignment
instructions, critical part locations, important waveforms and voltage readings.

NO RISK COUPON-MAIL ODAY
TAB BOOKS, Blue Ridge Summit, Pa. 17214

0 I enclose 534.95 for which please send me your complete 8 -Volume Tech/Matics
Schematic Offer postage prepaid...plus my 5 FREE SINGLPAK Manuals.

0 Please invoice me for 534.95 plus postage. Same return privileges.

Name Phone

Company
Address
City State Zip
(Paid orders shipped prepaid. Pa. res-dent add 6% Sales Tax. Outside USA 10% extra.) E'.73 ,

... for more details circle 107 on Reader Service Card
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Delta Answers
Four Big Questions

About Security Systems
With Their Problem Solver,

The All New Centrally
Controlled System.

Will it detect intrusion, fire, gas. sound alums;
determine power failure, trigger dialers and
sound internal and external alarms?
Yes, the system prctects anything you want
protected.

Can it be installed easily with minirnem wiring?
Yes, the system uses existing AC w ring in the
building?
Is it flexible to use with existing systems?
Yes, the system is completely flexible and can
be used with other existing systems.
Is it affordable? Can you add on to meet new
demands?
Yes, the system is priced to sell. Completely
expandable, it can be used with any other com-
ponents to fit customer needs.

8 NO -PROBLEM COMPONENTS
THAT WORK FOR YOU!

(1) Fire Detector: Detects dangerous gases and
fire. Activation puts computer system in im-
mediate alarm condition by overriding any other
signal. (2) Phase Lock Loop Alarm Transmitter:
Used to connect existing N/O or NT circuits

to computer with minimum wiring. (3) Phase
Lock Loop Emergency Transmitter: Panic/
emergency signal device puts system into in-
stant alarm. (4) Computer: Central control unit
receives signals from Delta's alarm transmitter
via existing AC power lines. thus activating
self-contained horn, Delta's telephone dialer
(when attached) or other alarm devices. Equip-
ped with time exit and entrance delay. The
system will sound an alarm condition should
AC power fail for more than 45 seconds.
(5) Disable Transmitter: Allows the complete
system to be turned on and off from some re-
mote area. (6) Phase Lock Loop Receiver:
Accessory to activate 110V light, bells or other
alarm device. (7) DeltAlert Ultrasonic Detector:
Senses movement of intruder in protected area
causing activation of alarm system. (8) Pro-
jector: All-weather type speaker creating loud
100db noise.
The complete system uses existing AC wiring
as a signal carrier. This advantage is made
possible by Delta's breakthrough in fool -proof
electronic circuitry. Modern technology and
Delta Products now present you with the No
Problem Security System.

. for more details circle 112 on Reader Service Card

If you want a security system that solves prob-
lems instead of creating them, write or call
today, for complete information on Delta's
Problem Solver, the Total Security System with
Central Control.

1000/0 American Made

DELTA

DELTA PRODUCTS, INC
P 0 BOX 1147  GRAND JUNCTION. COLORADO 81501

PHONE 1303) 242-9000

Superior Security at Sensible Prices

Dept. ETD
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TEKLAB REPORT

Panasonic's Model CT -701
Modular Color -TV Set

by Joseph Zauhar

This well -designed chassis

includes handles on modules for easy removal, thus reducing

chances of component damage

 Panasonic is now included in the
growing number of manufacturers
with modular solid-state color -TV
chassis. The TV set was given a
very high rating for accessibility and
serviceability by an independent
service review panel using the NEA
(National Electronic Associations,
Inc.) rating form for all solid-state
modular color -TV chassis.

Called "Quatrecolor" the chassis
is all solid-state with the exception
of the picture tube. A large majority
of the components are mounted on
five individual modular circuit
boards. The boards are designed to
snap in and out of the chassis, mak-
ing component replacements simpler
and faster for the service technician
-minimizing customer problems.

We received for lab purposes a
Panasonic portable color -TV set,
Model CT -701, employing the
ETA -1 chassis. The set has a 17 -in.
(measured diagonally) Pana-Mat-
rix picture tube. Each of the red,
green and blue dots are individually
surrounded by jet black, improving
the contrast of the picture.

There are a number of important
features simplifying the tuning of
the TV set for the customer: A 70 -
channel click -stop tuner is now em-
ployed making UHF tuning as easy
and convenient as VHF tuning. A
Panalock AFT (Automatic -Fine
Tuning) circuit is employed; and by
pushing the Panalock key a better
signal is locked in electronically.

The BRIGHTNESS, CONTRAST and
COLOR SATURATION are simulta-
neously controlled by a PANA-B RITE

control knob located on the front
control panel.

A Q -Lock circuit is used to lock
the function of the COLOR, TINT,
BRIGHTNESS and CONTRAST controls,
by pressing a button on the control
panel for a pleasing picture; or if
you prefer, they can be adjusted
manually.

As we disassembled the TV set,
we noted a number of time saving
features for the service technician:
Upon removing the back cover of
the TV set, all sides of the chassis
are completely exposed, making up-
front components, such as the tuner,
easy to reach if service is required.
If the chassis is laid on its side, the
complete underside of the main cir-

cuit panel is completely exposed.
Tilting of the chassis for easier com-
ponent removal is accomplished by
loosing two screws on the right and
left side of the chassis. If complete
removal of the chassis is desired,
just remove two of the screws and
unplug the connectors to the chassis.

The chassis employs five verti-
cally mounted boards with edge pin
connectors. A convenient plastic
loop handle is placed on the board,
providing a lock to hold the board in
place and a grip for removal. The
boards slide into a groove like a
drawer for support and positive con-
nector pin alignment. Unlike many
color -TV sets, both male and female
connectors are provided, rather than

Panasonic's Model CT -701 Color -TV set employing the ETA -1 chassis.

JULY 1973, ELECTRONIC TECHNICIAN/DEALER 127



attempting connector -type contact
directly to the printed -circuit boards.
The metal module guides provide a
heat sink for a few of the large out-
put transistors.

As we cover some of the impor-
tant circuits employed in this chas-
sis, they may be followed in this
month's TEKFAX Schematic No.
1481 or the simplified schematics
used in the review.

Power Supply Voltage Regulator

The power supply is regulated by
a thyristor-controlled circuit in-
corporating transistor TR801 as a
saw -tooth generator with full -wave
rectified voltage applied to its base.
The pulse generated at its collector
is converted into the sawtooth wave-
form voltage through a network con-
sisting of resistors R806 and R808,
plus capacitor 0807. Detector tran-
sistor TR804 compares the output
dc voltage change with a zener diode
at its emitter, and its collector is

Rear view of the chassis :howlig service controls anc the vertically mounted modules. An
additional board is mounteI horiza rallv on the msi 1 chassis.

Tilting of the chassis for easier component removal if required, is accomplished by loosening
two screws on each side of the chassis.

connected to the emitter of tran-
sistor TR802 through resistor R813.
The sawtooth waveform voltage gen-
erated by TR801 is applied to the
base of transistor TR802 and the
change of the emitter potential of
TR802 changes the phase of the
pulse at point C. The rectangular
waveform voltage is differentiated
by capacitor C808 and resistor
R811 and applied to the base of
transistor TR803.

Of the differentiated waveform,

Alil101i111111101411i1,

The front contro! panel has 3r illiminated
channel indicatcr window for the VHF and 70 -
channel click -step UHF tuier. Also included are
a lever throttle type VOLUME c)rt-ol and key
type switches fair Q-ock, AFT aid 3N/OFF.

The antenna termiral board inclules both 30012
twin -lead and 7512 coax al inp it connectors
with a slide swiich far antenna select on.
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only the positive going pulse applied
to the base of transistor TR803 is
amplified. The fullwave rectified
voltage is stored in capacitor C853
and at the same time applied to the
load. If the parabolic waveform
voltage applied to the anode of the
thyristor becomes lower than the
potential of its cathode, no current
flows into the thyristor and the thy-
ristor stops conducting.

An Active Power Filter (APF)
circuit consisting of transistors
TR806 and TR851 is employed to
eliminate the undesirable ripples
across capacitor C853 and prevents
the picture from fluttering because
of abrupt change of ac power.

DC Tint Circuit
The DC Tint circuit used in this

R G B

285 MADE IN JAPAN

The COLOR SCREEN controls are now mounted
on the picture tube socket, reducing the num-
ber of wires to the chassis.

chassis employs two transistors,
TR601 and TR602, which com-
pose a differential amplifier; and a
part of the CW signal obtained from
Terminal 14 of IC602 is applied
to the emitters of both transistors
through the phase -sifter transform-
er, T603. A fixed potential is ap-
plied to the base of transistor TR-
601. The collector CW signal of
TR602 is added to the collector
signal of TR601 through coil L607,
capacitors C641 and C643. The TINT
control, R691, also controls this sig-

nal by varying the base potential of
transistor TR602.

The CW signal obtained from the
collector of transistor TR602 is ap-
plied to Terminal 3 of IC603 as a
reference R -Y signal, while part of
this same signal is also shifted 90°
in phase by coil L606, capacitor
C639 and resistor R631 and then
supplied to Terminal 4 of IC603
as a reference B -Y signal.

Pana-Brite Circuit
The Pana-Brite circuit simultanc-

The modules employ pin type edge connectors and are mounted vertically in rigid metal guides.

 I?,

A simplified
schematic of the
color process
and color
oscillator circuits.
Courtesy of
Panasonic.
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Module Board "A" contains the Video IF and
Video Amplifier circuits.
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ously controls three functions,
brightness, contrast and color satu-
ration with the PANA-BRITE control
knob.

The brightness and contrast can
be controlled by changing the gain
of the video signal with resistor
R694, connected to the emitter of
the third video transistor, TR303,
through diode D302, resistor R319
and capacitor C331.

Color saturation can be con-
trolled by resistor R693, coupled
with resistor R694, varying the po-
tential of IC601 Terminal 15.

When switches SW681A, SW-
681C and SW681E are in the ON

position, the Pana-Brite circuit is
locked to a narrow variable range.

LuninEnce Circuit
The luminance circuit employs

the second video transistor, TR301,
the blanking amplifier transistor,
TR302, the third video transistor,
TR303, and the video drive transis-
tor, TR304.

The video signal obtained from
Terminal 13 of the video jungle,
IC151, is fed to the base of transis-
tor TR301 through peaking coil
L156, delay line coil TD301 and
resistors 8303 and R305. The re-
sulting video signal from the emitter

The modules incorporate plas:ic loop type handles for easy rermal and reiuce chances of com-
ponent damage.

.111111116/311110 COLOR 1
.011 IT -III MIMI 1114 3IPrZeratriAr orroli= Tina

of TR301 is then fed to the base of
transistor TR303 through resistor
R316 and coil LC301, and that
obtained from the collector of
TR303 is fed to the base of transis-
tor TR304 through resistor R323.
The luminance output signal from
the emitter of TR304 is fed to the
emitters of the R -G -B chrominance
output transistors, TR351, TR352
and TR353.

Vertical and horizontal blanking
pulses are amplified by transistor
TR302 and then mixed with the
luminance signal when fed to the
base of transistor TR303 through

continued on page 44

Horizontal oscillator and drive circuits are
found on the "H" Board. The horizontal drive
transistor, TR504, is located in the center of
the module.

The back cover, sides and top 3= the cabinet are one piece. When removed, the complete chassis
is exposed for servicing_
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Transistor Biasing, from
the Technician's Point of View

By Lambert C. Huneault, CET

About 15 years ago, while operating a radio -TV service business, the

author saw the writing on the wall, decided that semiconductors were here to stay

and enrolled in a correspondence course on transistors. Prior to this, customers

had been politely turned away when they brought their transistor radios to

the shop for repairs. It was a case of unfamiliarity breeding contempt.

 Lesson four of the course changed all that. After
studying the lesson, the author felt he understood those
transistor circuits at last, and was now anxious to have
a go at the next transistor radio that came in to the
shop! What was the subject of the lesson which made
all that difference? . . . Transistor Biasing! After teach-
ing electronics for a decade, the writer feels even more
strongly than ever about the importance of biasing cir-
cuits. When it comes to troubleshooting transistorized
equipment, be it audio, radio or TV, and whether the
symptom is distortion, lack of gain or a dead stage, half

is already won if the technician understands
biasing theory and related circuitry.

Much has been written about transistor biasing in
magazine articles and textbooks, but all too often the
literature on this subject involves so many formulas
and calculations that the average technician quickly
loses interest. This article attempts to present a sim-
plified view of biasing and classifies the various meth-
ods and circuits used.

The Biasing Problem

Bipolar transistors are two -junction devices; in most
circuits, the emitter -to -base junction requires forward
bias, while the collector -to -base junction must be re-
verse biased. The transistors may be either PNP or
NPN, some equipment actually using both types. The
dc supply features either a positive or negative ground;
yet, a single battery or power supply must usually ful-
fill all biasing requirements. In each stage, the bias cir-
cuitry must not only supply the quiescent base current
necessary to turn ON the transistor, but it must also re-
sult in a stable operating point in order to provide the
required amount of gain, keep signal distortion at an
acceptable level and maintain power dissipation within
the transistor's maximum ratings.

Because parameters such as current gain (h. t:), leak-
age current (Ii,,, and and internal base -to -emitter
resistance (Rim), vary widely from one transistor to
another-even if the transistors are of the same type

The author is supervisor of the Electronics Dept., Adult
Retraining Div., St. Clair College of Applied Arts and
Technology, Windsor, Ontario.

(have the same number) and also vary considerably
with temperature changes-the biasing circuitry should
be capable of compensating for such variations. All in
all, then, bias plays an important role in the proper and
safe operation of transistor circuits. Since the majority
of transistors are connected in the common -emitter
(C -E) configuration, this article is mainly concerned
with C -E circuits, for which there are basically six dif-
ferent methods of providing dc bias.

Simple, Fixed Bias
Fig. 1 shows how the base -to -emitter forward bias

and collector -to -base reverse bias can be achieved with
a single dc voltage source (Vcc) in an NPN transistor
amplifier circuit. Recall that forward bias means Nega-
tive voltage on the N side of the junction and Positive
voltage on the P side. Base current (In) flows from the
negative terminal of Vec into the emitter through the
emitter -base junction, out of the base through base bias
resistor RB, and back to the positive terminal of the
supply. This current flow produces a voltage drop
(Vnn) across the emitter -base junction resistance. The
polarity of VIM is negative on the N -type emitter and
positive on the P -type base; therefore the emitter -base
junction is forward biased and the transistor turns ON.

For germanium transistors, Vin should be approximate-
ly 0.1v to 0.3v, and for silicon transistors about 0.5v
to 0.7v.

How much base current does it take to bias a transistor
properly? This varies widely and depends on the nature
of the device. In small -signal amplifier transistors, the
desired operating point might call for a very small base
current in the order of only a few microamperes, while
in a power output transistor a base current of tens or
hundreds of milliamperes may be required! The base
bias resistor, RB, determines the amount of quiescent
base current. RI, is in series with the internal emitter -
base junction resistance of the transistor; therefore
VEB, plus the voltage drop across R., must equal the
supply voltage, Vcc.

If in the more detailed circuit of Fig. 2 we assume
that V:n = 0.6v (silicon transistor) and Vic = 12v,
R., must then drop 11.4v. Assuming that the desired
operating point (base current) for this particular tran-
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sistor is 100µa, the resistance of RR can be calculated
11.4v

from Ohm's law: R = I - 100 x 10-6a - 114,00011

or 114K. (A 120K resistor would probably do the
trick.)

With the transistor turned ON, collector current flows
from the negative terminal of Vcc into the emitter,
through the transistor, out of the collector, through load
resistor RL and back to the plus side of the power sup-
ply. How much collector current flows? This depends
on the hvE (static beta) of the transistor. hrE is defined
as the ratio of collector current to base current; there-
fore, lc = hva x IR. Modern transistors are likely to
have betas anywhere from less than 10 up to several
hundred. In Fig. 2, let us assume a transistor with ht.
= 50. Therefore, collector current = 50 x 100 x 10-6
= 5,000µa or 5 ma. This Ic produces a 5v drop across
the 1K collector load resistor, leaving a potential differ-
ence of 7v between collector and emitter. With the col-
lector 7v positive in relation to the emitter and the base
0.6v positive relative to the emitter, it follows that the
collector is 6.4v positive in relation to the base; and
since the collector is made of N -type material, while
the base is P -type, it becomes readily apparent that this
V,. of 6.4v constitutes a reverse bias.

If the transistor is PNP instead of NPN, the polarity
of the We supply must be reversed; the rest of the cir-
cuit remains unchanged, as shown in Fig. 3. Note that
in a PNP transistor, base current flows into the base
and the collector current into the collector from the Vcc
supply. Emitter current flows out of the emitter, back
to the positive terminal of Vcc. Inside the transistor, of
course, holes flow from the emitter through the base
region to the collector. Assuming identical parameters,
the voltage distribution in Fig. 3 will be identical to
that in Fig. 2, except that voltage polarities are re-
versed.

In summary, then, the collector current depends on
the transistor's current gain (beta) and on the base

R.
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current; the latter, in turn, depends on the resistance of
RR. Therefore RR is an all-important resistor. Should it
become defective, it should be replaced with a resistor
of the same value. If these considerations were the only
criteria to be concerned with, the simple, fixed biasing
circuits in Fig. 1 and 3 would be adequate, and this
article would end right here! But the situation unfor-
tunately is not all that simple.

Base Bias Voltage Divider

As mentioned previously, parameters do tend to vary
widely in semiconductors. For example, a manufac-
turer's data sheets might show that a certain type of
transistor has a nominal beta of 60, but the actual
value for any specific transistor of that type might in
reality be as low as 25 or as high as 100. Likewise, the
base -to -emitter junction resistance (Rim) of a transistor
can vary over a wide range, from unit to unit, and also
with temperature.

Obviously, mass produced radio and TV receivers
call for biasing circuits that can minimize the effects of
these wide spreads in transistor parameters. One of
these circuits uses a voltage divider network to establish
the emitter -to -base voltage-see Fig. 4. Here, a resistor
Rv, has been added. With RR, it forms a voltage divider
across the Vic supply. Rv is in parallel with the internal
RIM of the transistor. If the resistance of Rv is made
substantially lower than RRE, the external Rv rather
than the internal junction resistance becomes the con-
trolling factor, and the bleeder current (Iv) through
the R% -RE divider network determines the operating
point of the transistor; i.e., even if Ran varies from tran-
sistor to transistor, or varies with heat, the emitter -to-
base voltage remains relatively constant. The stabilized
operating point keeps the transistor operating within
the linear region of its characteristics, and distortion is
kept at a minimum.

It can be shown mathematically that the lower the
resistance of Rv and RR, the greater the bias stability;

Fig. 2-Voltage distribution in the

Vcc  12V

OUTPUT

circuit

Fig. 5-Leakage current tends to forward bias
the E -B junction.
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transistor biasing.
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Fig. 6-Emitter
stabilizing resistor prevents
thermal runaway.
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unfortunately, the greater also the current drain on the
Vey supply! In practice, the values selected for Rv and
RE represent a compromise between bias stability and
current drain. And in portable radios, for example, bat-
tery drain is an important factor.

As most technicians know, heat is enemy number
one of transistors! This presents another problem. As
the temperature increases, covalent bonds break down
within the semiconductor crystals, generating increas-
ing numbers of minority carriers (holes in N -type semi-
conductor material and electrons in P -type) which, in
turn, result in leakage currents such as LE. and Of
particular interest in the common -emitter configura-
tion is the leakage current that flows between collector
and emitter, even if the base circuit is open (I-). As
seen in Fig. 5, this leakage current flows through the
base region and produces a voltage drop across the
emitter -base junction. The polarity of this voltage drop
(as shown in the figure) is such as to increase the for-
ward bias that is normally present across that junction
(provided by the external base circuit). As a result,
collector current increases, the increase in Ic being
equal to beta times the increase in leakage current. The
increased Ic produces more power dissipation (heat),
further raising the temperature of the transistor. In
turn, this causes a further increase in leakage current,
forward biasing the E -B junction even more. . . . Ob-
viously, if this process is not checked, Ic will increase
so much that the maximum power dissipation rating
will be exceeded, and the transistor will self-destruct!
Where this sort of thermal runaway is a distinct pos-
sibility, a further improvement in biasing circuitry is
obviously called for.

Emitter Bias Resistor
Thermal runaway can be prevented by inserting a

resistor (RE) in the emitter circuit of the transistor-
see Fig. 6. RE looks like the familiar cathode bias re-
sistor used in vacuum tube circuits. Unlike the cathode
bias resistor, which supplies self -bias to the tube, how-
ever, RE alone cannot bias the transistor because it pro-
duces a reverse bias, tending to make the N -type emit-
ter more positive in relation to the P -type base. Instead,
RE simply produces a small stabilizing voltage (usually
a few tenths of a volt) which only partially opposes the
E -B bias. The forward base voltage applied by the RE-
Rv network is always greater than the bucking emitter
voltage. In the circuit shown, Re makes the emitter po-
tential 0.2v above the common bus, while the voltage
divider puts the base at a potential of 0.8v above com-

o-I
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0- -

Fig. 7-Self-biasing method.

O

0--I
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o I ?.
Fig. 8-Self-biasIng
ac negative feedback.

mon. The potential difference (forward bias) across the
E -B junction is therefore 0.6v.

Should the transistor start heating up due to collector
dissipation or because of a rise in ambient temperature,
increased leakage current within the transistor will
cause the collector current to increase. Since Ic must
also flow through the emitter resistor, the voltage drop
across RE increases, causing Ve to rise to, say +0.3v.
Yen thus decreases to 0.5v, forcing Ic to decrease and
thus offset the original rise in collector current due to
heat.

Thus, slow changes in collector and emitter current
due to heat are fed back as a dc correction to the emit-
ter -base bias. In other words, RE provides dc negative
feedback, which stabilizes bias and prevents thermal
runaway. RE is quite popular in all sorts of amplifier
and oscillator circuits, but is particularly desirable in
power output stages where the danger of thermal run-
away is greater.

Emitter bypass capacitor CH is necessary if ac nega-
tive feedback is to be avoided, but may be omitted if
the benefits of degeneration (less distortion and a bet-
ter frequency response) are desired. In some circuits,
Rv is omitted, the combination of R8 and Re providing
the required degree of bias stability.

Self -Biasing (Collector -to -Base Bias Loop)
Another biasing method sometimes used is illustrated

in Fig. 7. 11, may or may not be used in this self -biasing
arrangement. Note that base bias resistor RE is con-
nected to the collector instead of directly to the Vcc
supply. This dc negative feedback loop stabilizes the
base bias against the effects of temperature variations.
Should leakage current-and therefore collector cur-
rent-increase due to heat, RL drops more voltage,
lowering the positive voltage at the collector. Since the
collector acts as the source of dc voltage for the Re-Rv
base bias network, the base voltage likewise drops,
forcing Ic to decrease. This collector -to -base feedback
loop also provides signal feedback (ac negative feed-
back). If degeneration is not desired, maximum gain
can be achieved by modifying the circuit as per Fig. 8.
RE is split in two (RBt + RB2), and a bypass capacitor
CE is connected between their junction and the emitter.

Thermistor Bias Stabilization
A further improvement in bias stabilization can be

achieved by using a thermistor. A number of biasing
arrangements are possible but the one shown in Fig. 9
is most widely used. Here, negative temperature coeffi-
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Fig. 9-Thermistor bias stabilization.
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cient thermistor Rv is part of the base bias voltage di-
vider network. As the temperature rises, the Ic of the
transistor tends to increase. However, the resistance of
Rv simultaneously decreases, causing the base voltage
to drop, effectively reducing forward bias and forcing
Ic to decrease. The thermistor is often located in physi-
cal contact with or in close proximity to the transistor.
It can thus "monitor" the temperature of the transistor
quite effectively. In audio amplifiers, output stages
often feature thermistor bias stabilization. In these cir-
cuits, the thermistor is frequently shunted with an addi-
tional fixed resistor, the parallel combination in series
with RE resulting in a more accurate selection of the
operating point and better temperature compensation.
An example is shown in Fig. 10. Note that bias is
further stabilized by RE in this circuit. This is desirable
in power amplifiers.

Diode Stabilizing Circuit
While the use of a thermistor brings about a much

improved bias stabilization, a further improvement can
be achieved by using a stabilizing diode, see Fig. 11.
Here, Di replaces the Rv portion of the voltage divider
network. Compare Fig. 9 and 11. The negative tem-
perature coefficient of the semiconductor diode and of
the transistor can be made to "track" very well, achiev-
ing excellent bias stability even under very high tem-
perature conditions. As the temperature increases, the
junction resistance of Di decreases because thermal
energy generates more electron -hole pairs in the for-
ward biased diode. The resulting decrease in base volt-
age stabilizes the collector current in the same manner
as did the thermistor in Fig. 9.

In solid-state home entertainment equipment, the
biasing method using the emitter bias resistor with the
base bias voltage divider is most popular, while simple
fixed bias is the least frequently used. Anyone of them
is likely to be encountered, however, and the technician
should be able to recognize the circuits for what they
are.

Positive Ground vs Negative Ground

In the schematic diagrams discussed so far, ground
symbols were purposely avoided-ground is not needed
to explain any circuit! In practice; however, most dia-
grams make use of the ground symbol to indicate con-
nections to the chassis or the "common" side of the
power supply. In vacuum tube equipment, "ground"

Fig. 10-Bias stabilization of an AF power -out-
put stage.

virtually always refers to the B -minus side of the power
supply. In transistorized equipment, however, either the
positive or the negative terminal of the power supply
may be connected to "ground." This may tend to con-
fuse the uninitiated!

Let us look at Fig. 6 again. If the negative terminal
of the Vcc supply is connected to ground, then so are
the bottom leads of RE, CE and Rv; Ra and RL are both
returned to Vcc+. The circuit may then be redrawn as
in Fig. 12. This is sometimes known as the "conven-
tional" configuration. Note the dc voltages (relative to
ground) at the three electrodes of the transistor.

Now, referring again to Fig. 6, assume that the posi-
tive terminal of the supply is ground. This means that
both RE and RL are returned to ground, and that Rv,
Ca and RE are connected to the negative Vcc terminal,
as illustrated in Fig. 13-a configuration sometimes re-
ferred to as "inverted." As far as the transistor is con-
cerned, Fig. 13 is identical to Fig. 12-currents are the
same, voltage drops across the resistors are identical,
and potential differences across the transistor junctions
are the same, i.e., VEE = 0.6v (forward bias) and VCB
= 5.2v (reverse bias) in both figures.

Insofar as electrode voltages in relation to ground are
concerned, however, the two circuits differ drastically.
This the technician must understand because he usually
measures transistor voltages relative to ground. Note
that base and emitter voltages are both low (close to
Ov) and positive in Fig. 12, but they are both high
(close to the full supply voltage) and negative in Fig.
13. The collector load drops 3v in both cases, but the
collector voltage actually reads +6v in one case and
-3v in the other. Should the collector load happen to
be a low -resistance coil, such as an IF transformer pri-
mary, the dc voltage drop across it would be negligible;
this means that in Fig. 12 the collector voltage would
measure +9v, whereas in Fig. 13 it would read Ov! To
the oldtimer accustomed to working with vacuum tubes,
Ov on the plate would definitely indicate a defect (e.g.,
an open coil), but in transistor circuitry, as we have
just seen, Ov on the collector may or may not indicate
an entirely normal condition.

NPN and PNP Transistors in the Same Circuit

NPN and PNP transistors are sometimes featured in
the same equipment. If there is only one power supply
or a single battery, one type of transistor must ob-
viously be connected in the "inverted" configuration,

Fig. 11-Dioie bias stabilization.

IN

Fig. 12-Conventional
configuration for an NPN
transistor.
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while the other type is hooked up in the "conventional"
configuration. Fig. 14 shows such a circuit featuring a
couple of germanium transistors and a positive ground.
Transistor 01 is "conventional" and transistor 02 is
"inverted." From a troubleshooting standpoint, it is im-
portant to note that the relative positions of the "RB"
and "Rv" voltage divider resistors are switched around
in these two configurations. Thus, R2 corresponds to R5
(essential "RB" base bias resistors) and R1 serves the
same function as Re ("Rv" voltage divider bias stabiliz-
ing resistors). Thus, the all-important "RB," without
which the transistor could not turn ON, is R2 that re-
turns the base to the power supply in stage 01, whereas
in stage 02 it is R5 that returns the base to ground!

We had it so good before transistors came along! . . .

Good old vacuum tubes!

Series -Fed vs Shunt -Fed Bias

When a signal is transformer -coupled to the base of
a transistor, the dc base bias can be applied either in
series with the signal source, i.e., through the trans-
former secondary, or in parallel with it. Fig. 15 illus-
trates an audio output stage with series -fed bias. The
RB-RV network establishes a dc voltage of lv at point

IN

INO

Fig. 13-Inverted configuration for an NPN transistor.

0

Fig. 14-PNP and NPN transistors in the same circuit.

Fo
OUT

OUT

DR VER
XFMR

UDIO OUTPUT

OUTPUT
XFMR

"A." From that point, the voltage is applied through
the secondary of the driver transformer to the base of
the transistor. The base current flowing through the
low -resistance winding causes an additional drop of
0.1v. RE raises the emitter voltage to 0.3v, resulting in
a forward bias voltage of 0.6v across the emitter -base
junction. Bypass capacitor CI effectively returns the
bottom of the secondary to the emitter, thus preventing
degeneration.

Fig. 16 shows an IF amplifier stage with shunt -fed
bias. The bias voltage (from the junction of RB and Rv )
and the signal voltage (from the IF transformer secon-
dary) are fed in parallel to the base. Coupling capacitor
Cl is necessary to prevent the dc voltage ( -0.7v) from
being shorted to ground through the transformer secon-
dary. A PNP germanium transistor is illustrated here,
with a VEB of 0.2v. Both methods find widespread ap-
plication, but series -fed bias is the more popular of
the two.

Common -Base and Common -Collector Circuits

All amplifier circuits discussed so far were hooked
up in the popular common -emitter configuration. Oc-

continued on page 46
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List Price $7.95  Order No. 553

How to Use Vectorscope-Oscillo-
scopes, Sweep -Marker

Generators
Ilovc to use modern
TV test instruments.
Scope types and spe-
cifications are cov-
ered, including DC
dual -trace amps, and
probes. Thoroughly
explains vector -
scopes. with details
on vector timing
charts, demodulated
Pattenia phase and

frequency measurements: practical
oscilloscope applications; encompas-
sing how to make peak -to -peak and
DC measurements, time -base mea-
surements, video and sync wave-
form analyses; sine, square, and tri-
angular wave testing: using the new
push-button signal & sweep -marker
generators; vectorscope troubleshoot-
ing and alignment techniques. 256
pps., over 225 illus.
List Price $7.95  Order No. 550

EIMSCIPICIIISCIPLS
LANEMINI101111111S

CATS' System Maintenance
A practical guide on
all phases of main-
taining a CATS' sys-
tem, with adequate
technical data oil
system design to en-
able run-of-the-mill

and installing
engineering work re-
quired in planning

addi-
tions and extensions.
The major emphasis
is on maintenance-
providing a wealth

of information on how to locate and
correct equipment failures, including
tips on bow to eliminate various
types of interference at the head -
end. Step-by-step maintenance charts
help to isolate and correct the more
common head -end problems. Sections
on plant construction and mainten-
ance provide valuable "how-to" in-
formation on pole -line mechanics
and distribution techniques. 192
ips Leatherette cover.

List Price $12.95  Order No. 82

Gary
fromo1410".

199 TV Tough -Dog
Problems Solved

Here is a master col.
lection of actual
case -history solutions

-answers to many of
the nick -it challenging
tough -dog TV prob-
lems on both color
and B & W sets-
overing all powder

makes from Admiral
tic Zenith. This
sack is organized 811

that you can quickly
find the solution to

part kola, problems. To enable you
to find information relative to a par-
ticular problem in a specific set. a
cross-reference of troubles by brand
name and chassis is included. The
content is organized into trouble
symptom sections. Several different
circuits are included; thus, the infor-
mation provided will apply to similar
circuits in other models. 256 ups_
199 illus. Hardbound.
List Price $7.95  Order No. 559

199 TV TOUGH
DOG
PROBLEMS
SOLVED

104 Easy Projects For The
Electronics Gadgeteer

A varied assortment
of TUBELESS and
TRANSISTORLESS
devices that are use-
ful in the home andcar-and fun to
build! These special-
ly -designed one -eve-
ning projects require
no tubes, transistors,
or IC's, yet fre-
quently outperform
more sophisticated
designs. There's an

anemometer. a hygrometer, a light
meter, flashgun tester, darkroom
timer, automatic slide projector, an
electric combination lock, dry -cell
rejuvenator, tape recorder tone com-
pensator, tone generator, telephone
intercom adapter, an electronic coin
toss, a "worm turner" and many,
many more. Any project in the book
can be built for under $5.00. 160
pos. hardbound.
List Price $6.95  Order No. 524

Handbook of Semiconductor
Circuits

Contains 124 exam -
ides or standard
transistor circuits.
complete with opera-
tional data for am-
plifiers, oscillators,
logic and switching
circuits. power sup-
plies. and carious
'mutineer circuits.
The broad range of
circuits included were
selected on the basis
of application and

practicality. A design philosophy
section is included with emit group
of circuits, thereby providing a basis
for lerstanding circuits other than
those seltstts1 as examples. Tlds is
a cones -00n of practical circuits
which have wide application. Each
circuit description includes data con-
cerning any unique design or opera-
tional data. Hundreds of illhISITat lolls
and diagrams. 448 pits_ 6" x 9".
Hardbound.
List Price $8.95  Order No. 6-30

Audio Systems Handbook
Complete reference
and guide to audio
system design, en-
compassing home en-
tertainment, com-
mercial sound and
studio installations.
Chapter 1, covering
amplifiers and am-
plification, explains
db anti impedances,
level limitations. in-
sertion gain, plus a
host of other basics

necessary for practical system de-
sign. The author goes to great
lengths to impart an understanding
of these vital ingredients as they
apply tic Ioperation. The
same may be said of the treatment
in succeeding Chapters on equaliz-
ers, mixers. filters. distribution sys-
tems, program sources, cominercial
systems. studios. and loudspeaker
systems. 192 pps., 125 illus. Hard-
bound.
List hke $7.95  Order No. 494

Electronic Circuit Design
Handbook

New Fourth E4ition
-A brand-new, en-
larged edition of the
ever popular circuit

SILLITilee designer's '--"

1%1
'cook-

book." now contain-
ing over 600 proven
circuits. for all types
of function's. selected
from thousands on
the basis of original-
ity and practical ap-
plication. Now you
can have, at your

fingertips. this carefully planned ref-
erence source of tried and tested cir-
cuits. Selected on the basis of their
usefulness, this detailed compilation
of practical design data is the an-
swer to the need for an organized
gathering of proved circuits . . both
basic and advanced designs that can
easily serve as stepping stones to
almost any kind of circuit van might
want to build. 416 pps., 19 big sec-
tions, over 600 illus. 81/4" x 11".
List Price $17.95 Order No. T-101

Model Car Racing By
Radio Control

A complete hand-
book on one of to-
day's most fascinat-
ing hobbies--encom-
Passing everything
you need to know to
get started and ad-
vance to competition
status. Written by
one of model rac-
ing's pioneers, it ex-
plains the basic con-
cepts of model cars
and the mesas used

to control them remotely. Also in-
cluded are detailed chapters on the
engine, power train, suspension sys-
tem. and chassis. You'll learn how
to put a car together, either from
"scratch" or from one of the many
kit types available. Next, you'll
learn how to prepare for a race. how
to "drive" a model racer, and the
etiquette of the sport. 224 pos., over
250 illus Hardbound.
List Price $6.95  Order No. 592

tA, "Neoax

',rand
. .

Handbook of Electronic Tables:
2nd Edition

Here is the Second
Edition of a book
that has proved to
be one of the most
popular electronics
texts ever published.
It offers fast and
accurate solutions to
all the common and
uncommon electron-
ics and related math
Problems. All you
have to' do is bring
y our to

right tahle-and that'svalu aes lmost ryas
easy as looking up a word in the
dictionary. But you get more than
just answers: Preceding each table
is an explanation of the formula
from which the tabular data was do-
rived-along with examples that
show you explicitly how to set up
your problem. This book can be used
for daily reference. 224 pos., 73
tables. Ilardbound.
List Price $7.95  Order No. 125

Dictionary of Electronics
You'll fluid this huge
volume extremely
useful in whatever
connection you have
with electronics. This
dictionary of elec-
tronics defines most
all of the electronic
terms you will run
across in your every-
day reading ... from
alpha Particles
through zoom lens
. . . defines the

terms you need and use most often,
including those found in radio. TV,
con iiiiii 'mations. radar, electronic in-
strumentation, broadcasting, indus-
trial electronics. etc. It provides full.
complete and easily -understandable
explanations of thousands or specific
electronics terms (such as transistors.
acoustic feedback, alpha particles,
heat tweillator. final anode, electro-
static lens. nonlinear resistance, etc.).
420 pits , 487 illustrations. II a ril -
boun d
List Price $8.95  Order No. 300

Installing & Servicing
Electronic Protective Systems

I lere's everything you
need to know to
break into this dial-
lenging field! Covers
the installation and
servicing of virtually
every electronic fire
and theft security
system, tells how to
estimate costs, and
contains data on
how to build your
business. Over 160
photos and illustra-

tions. i 'chiding complete schematic
diagrams of many protective devices.
Discusses sensing and detecting
methods. then covers specific types-
electromechanical, photoelectric. ul-
trasonic, microwave, proximity, audio
and visual, seismic, vibration and
stress intrusion systems, night view-
ing devices, vehicular, etc. Federal
Crime Insurance regulations, glossary,
and list of manufacturers and sup-
pliers. 256 pps. Hardbound.
List Price $7.95  Order No. 605

Philco Monochrome TV
Service Manual

This all -in -one sche-
matic servicing man-
ual contains all the
data you need to re -

MONOCHROME pair all Philco black
SERVICE MANUAL and white TV sets,

front 15G20 to 20V-
:15 ("N" through

different chassis des -

one compact volume,

"T" line). Covers 42

ignations! In this

you have all the
basic information

needed. Included are full-size sche-
matic diagrams, PC board layout
drawings and photos, adjustment
and alignment instructions, and
parts lists. The foldout section has
24 full-size schematic diagrams.
196 pos., including 36 -page fold-
out section. 8 %" x 11".

PHILCO

List Price $7.95 Order No. 564

AN EXTRAORDINARY OFFER...
... for more details circle 106 on Reader Service Card



Fig. 1-Hewlett Packard's 10528A Logic Clip, used for observing digital -signal conditions present
in the integrated circuits.

Fig. 2-Partial schematic showing connections
between Decade Counter IC, Buffer -Storage IC,
Decoder -Driver IC and display tube in Heath's
IB101 Frequency Counter. Courtesy of Heath
Co.

Basic Digital Circuitry
This, the sixth and last in a series of articles on

digital circuitry, is concerned with buffer -storage

and decoder circuits by Phillip Dahlen

 This series of articles has been
primarily concerned with the func-
tion of Heath's IB101 Frequency
Counter and has covered its process-
ing of applied signals for digital ap-
plication (page 56, November
1972), the use of flip-flop circuits
for decade counting (page 45, De-
cember 1972), obtaining time con-
stants (page 48, January 1973),
and sequencing the reset, gate and
transfer regulating pulses for proper
control of circuit functions during
the 1kHz mode (page 30, February

+ 3.5v A A' B B'

16 15 14 13 12 11 10

BUFFER -STORAGE IC

1 2 3 4 5 6 7 8

9

C C D D'
a,
C

I-

Fig. 3-Terminals of the Buffer -Storage IC as
viewed from the top.

1973) and the 1Hz mode (page 36,
May 1973) of operation. This
month we conclude the series by
showing how the Buffer -Storage cir-
cuitry functions for maintaining the
digital readout during the counting
interval, plus showing the function
of the display decoder circuitry.

Buffer -Storage Circuitry

All of the Buffer -Storage IC's in
this instrument (IC12, 13, 14, 15
and 16) function in the same man-
ner (Fig. 2). Many binary numbers
are fed to their inputs as the decade
counters complete their count. How-
ever, only after the count is com-
pleted is a transfer pulse applied to
these Buffer -Storage IC's, causing
them to accept the applied count oc-
curring coincidental with this pulse.
Thus flip-flop circuits within each
IC are allowed to switch to an out-
put state corresponding to the final
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Table I

Comparing Two Systems for
Counting from 0 to 15

Base 10 Base 2

0 0000

1 0001

2 0010

3 0011

4 0100

5 0101

6 0110

7 0111

8 1000

9 1001

10 1010

11 1011

12 1100

13 1101

14 1110

15 1111

Table II-Buffer-Storage Conditions

Applied
Base
-10

Binary
Input

(IC Pin No.)

Binary
Output

(IC Pin No.)
No. 6 3 11 14 7 4 10 13

0 0 0 0 0 0 0 0 0
1 0 0 0 A 0 0 0 A'
2 00130 0 0 B' 0
3 00BA 0 0 B' A'
4 ()COO 0 C' 0 0
5 OCOA 0 C' 0 A'
6 OCB0 0 C' B' 0
7 OCBA 0 C' B' A'
8 D 0 0 0 D' 0 0 0
9 D 0 0 A 13' 0 0 A'

10 or 0 0 0 0 0 0 0 0 0

input state (there being four inputs
and outputs for each IC). The out-
put then remains unchanged until
another transfer pulse permits the
acceptance of an updated count.

As a review, Table I (previously
printed in the December 1972 arti-
cle) compares binary and decade
numbers from 0 through 15-al-
though none of the individual cir-
cuits within this instrument handles
any number greater than 10, which
is generally treated as zero. This in-
formation can be applied to the
data in Table II, which is used for
comparing binary inputs and out-
puts at the buffer -storage IC as dif-
ferent numbers are applied. (The
letters A, B, C and D, and A', B', C'

Fig. 4-Clip readout when Buffer -Storage IC

digital output is ze..o.

Fig. 5-CI p readout *hem Buffer -Storage IC

digital output is one.

Fig. 6-Cli3 reacout when Buffer -Storage IC

digital outcut is two.

Fig. 7-Clic readair *fel Buffer-StoraEe IC

digital output is tepee.

Fig. 8-C ip readout when Buffet -Storage IC

digital output is leer.

and D' are used merely to help
identify the components of each
binary number when applied to the
IC in Fig. 3).

Some of these signal conditions
can be determined at a glance with
the use of Hewlett Packard's

Fig 9-Clip readout when Buffer -Storage IC

digital output is five.

Fig. 10-Clip reado..t %%hen Beer-Stcrage IC
digkal output is six

Fig. 11-Clip readout when Burn -Stomp IC
digital output is seen.

Fig. 12-Clip readoi.: when Buffer S:orage
digital output is

Fig. 3-Clip readout when Buffer -Storage IC

digital output is nine.

10528A Logic Clip (Fig. 1). This
extremely small instrument (also
shown on this month's cover) con-
tains 16 light -emitting diode indica-
tors and a set of 16 electrical con-
tacts. When clipped over an
integrated circuit (like a clothes
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+3.5v D C 8 6 4 2

1 1 1 1

14 13 12 11 10

go

I I

16 15

1

DECODER -DRIVER IC

2 3 4 5 6 7

7 5 3 1 A B

9

8

9

Fig. 14-Terminals of the Decoder -Driver IC

as viewed from the top.

Fig. 17-No light is emitted by the Logic
Probe when IC terminal voltages are less than

1.5v.

Fig. :5-Since the Logic Clip is unable :o
handle voltages in excess of 7.ftv, placing it
across excess voltages on the Decoder -Driver
IC causes most of its digital readouts to glow.

Fig. 18-Light is emitted by the Logic Probe
whet IC terminal voltages are greater than
-i 1.5v.

Table III-Decoder-Driver Truth Table

Binary Input
(IC Pin No.)

Output
(IC Pin No.)

15 14 7 6 1 13 2 12 3 11 4 10 5 9

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 A 0 0 0 0 0 0 0 0 1 0
0 0 B 0 0 0 0 0 0 0 0 2 0 0
0 0 B A 0 0 0 0 0 0 3 0 0 0
0 C 0 0 0 0 0 0 0 4 0 0 0 0
0 C 0 A 0 0 0 0 5 0 0 0 0 0
0 C B 0 0 0 0 6 0 0 0 0 0 0
0 C B A 0 0 7 0 0 0 0 0 0 0
D 0 0 0 0 8 0 0 0 0 0 0 0 0
D 0 0 A 9 0 0 0 0 0 0 0 0 0

pin), the light emitted by the diodes
indicates the presence of digital sig-
nal voltages (as well as bias volt-
ages) within the integrated circuit.
The instrument obtains its power
from the IC circuit under test by
automatically locating the Vec and
ground pins of the IC, and will pro-
duce a "high" glow if the IC pin un-
der test is +2.0v and a "low" glow

if the IC pin under test is below
+0.8v.

By clamping the Logic Clip on
one of the Buffer -Storage IC's, we
can observe the presence of binary
numbers zero through nine at its
output (Fig. 4 through 13), al-
though in each case the inputs ap-
pear to indicate the binary number
15. Actually, the Logic Clip is dis-

Fig. 16-The loading effect of the Logic Clip,
when excess voltages are applied, causes all
numerals in the neon indicator lamp to glow
simultaneously.

Fig. 19-Rapidly pulsating digital signals cause
the Logic Probe light to either appear to flicker
or glow less brightly, depending upon the pulse
rate.

+ 5.0v f g a b c de
I I I 1 1 1 1 1

16 15 14 13 12 11 10

DIGIT DECODER IC

4 5 6 7 8

11111
B C

1.7c

cri

D A

Fig. 21-Terminals of the Digital -Decoder IC

as viewed from the top.

playing the hundreds (or possibly
thousands) of binary numbers ap-
plied to the input during the count-
ing interval, the count occurring so
fast that all the diodes correspond-
ing to input signal conditions ap-
pear to glow simultaneously. Thus,
there is nothing wrong with the
Logic Clip, one must merely under-
stand the signal conditions observed.
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A , D96 95

12 013 014 0015 16 08

1C -141ST DIGIT LATCH
4 C93 802 10

A A A
OUTPUT OF DECADE COUNTER

1.34,49946

UPOILTE HULSE

Fig. 22-Lamp
configuration in the

digital readout of
Magnavox's Model

1500 DTI Receiver. e
Courtesy of Magnavox.

a

d

Table IV-Indicator Lamp Conditions

Number
Observed

0

1

2

3

4

5

6

7

8

9

10 or0

Lamps Illuminated

a bcdef
b c

a b d e ga bcd
b c f g

a c d f gcdefg
a b ca bcdef g
a b c e fa bcdef

Decoder Circuitry

The Decoder -Driver IC shown in
Fig. 14 is designed to conduct current
between ground and any one of its
10 output terminals-depending up-
on the corresponding binary number
applied to its input. A "truth" table
showing its inputs and related out-
puts is provided in Table III.

Fig. 20-Partial schematic showing
connections between Digital -Latch IC,

Digital -Decoder IC and indicator lamp circuits
in Magnavox's 1500 DTI Receiver.

Courtesy of Magnavox.

Table V-Digit-Decoder Truth Table

Ap-
plied Input
Base (IC Output
10 Pin No.) (IC Pin No.)
No. 6 2 1 7 13 12 11 10 9 15 14

0 0000 abcdef0
1 00 OA Obc 0000
2 00130 a b 0 d e0g
3 0 0 B A a b c d 0 Og
4 ()COO 0 b c 0 Of g
5 OCOA a 0 c dOf g
6 OCB 0 0 0 c d e f g

7 OCBA a b c 0 0 008 0000 abcdefg
9 DOOA a bc 0 Of g

10 0000 a b c d e f 0

With this circuit we must also un-
derstand the limitations of the Logic
Clip. Although designed so that it
will not normally load down an in-
tegrated circuit, this c i is unable
to handle voltages greater than
+7.0v-voltages that do occur in
these integrated circuits as they
drive the neon indicator lamps.
When such misuse of the Clip is at-

tempted, 14 of the 16 light -emitting
diodes are observed to glow simul-
taneously (Fig. 15) and the result-
ing load causes the corresponding
display tube to simultaneously indi-
cate all numbers-zero through
nine (Fig. 16).

In order to obtain a visual indi-
cation of circuit functions, we sub-
stituted Hewlett Packard's 10525A
Logic Probe (shown being used in
Fig. 17, 18 and 19.) This instru-
ment operates in the same basic
manner as the Logic Clip, but re-
lies on an external 7v power supply
and uses an incandescent lamp near
its tip to indicate the presence of
voltages in excess of +1.5v. Al-
though the instrument is shown
being used in another portion of the
frequency counter, it can also be
used to observe which IC output is
driving the neon display tube, and
the corresponding binary input con-
dition.

Anotier Decoder
Up to now we have restricted this

series of articles to those circuits
found within Heath's IB1O1 Fre-
quency Counter. However, we feel
that it might be useful to conclude
this series with a practical applica-
tion in one of the consumer prod-
ucts that you may be called upon
some day to service-Magnavox's
Model 1500 DTI Receiver, featured
in our July 1972 issue (page 40).
This receiver contains Digit -Latch
IC's (Fig. 20) much like the Buffer -
Storage IC's described previously in
this month's article, which feed their
signal to digit decoders. Unlike
the Decoder -Driver IC in Fig. 14,
which has one output for each num-
ber, this IC (Fig. 21) is designed
to provide outputs that, upon ampli-
fication, drive lamps to form the
shape of the decade numeral fed it
in binary form. (These lamps and
the patterns that they produce are
shown on page 44 of the July 1972
issue.)

Fig. 22 contains a sketch of the
bars that, if all illuminated at once,
form a figure eight. Table IV lists
the lamps that must be lit to form
the numerals zero through nine.
With the information in this table,
plus our knowledge of binary num-
bers, we can compile a "truth" table
(Table V) showing the output con-
ditions that will result with the ap-
plication of various binary numbers.
All of this data is confirmed in Fig.
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Fig. 23-Clip readout wive inpet and output
of Digital -Decoder IC are zero.

Fig. 24-CI p readout wfei inplt ard output
of Digita -D:cocer IC are cue.

Fig. 25-Clip readout win input ani output
of Digital -Decoder IC are twa.

Fig. 26-Clip eadout when input aid output
of Digital-Eecoier IC are three.

Fig. 27-Clip readout when input ard cutput
of Digital-Deccder IC aro four.

23 through 32 with the use of the
Logic Clip.

Conclusion
There are so very many digital

circuit applications now in use that
this series of articles has barely
"scratched the surface." However,

Fig. 28-CIF readmit when irput aid output
of Cigita-Deccder C are Fee.

Fig. 29-C'ip readout when input and cotpu:
of Iligita.-De:odar LC are s;,.

Fig 30-Clip ram out when in3ut and output
Digi4.ellecocer IC are seven.

Fig. 31-CI p readout when input and output
of D gital.Iecoder IC are richt

Fig. 32-Clip eadout when input and output
of Digital-Decoieu IC are 'line.

we hope that these fundamentals
have at least provided a helpful in-
troduction to a rapidly growing area
of electronics. We expect to print
future articles, from time to time,
which will expand upon these ap-
plications using the fundamentals
described in this series. 

TEKLAB
continued from page 30

resistor R313 and coil LC301.
The brightness and contrast can

be controlled simultaneously by the
BRIGHTNESS control, R694, which
varies the gain of the video signal
with the blanking pulse, while the
SHARPNESS control, R332, changes
the video frequency response.

ACC and Color Killer

A burst signal from Terminal 6
and a CW output signal from Ter-
minals 4 and 14 of 10602 have a
90° phase difference and are sup-
plied to the phase detector circuit
No. 1 (shown in simplified schemat-
ic of 10602).

An output signal from phase de-
tector No. 1, which is proportional
to the amplitude of the burst signal,
is amplified by amplifier No. 1. A
part of the amplified signal for the
ACC control signal is obtained from
Terminal 8 and is smoothed by re-
sistor R612 and capacitor C618.
Also, the amplified ACC reference
signal is obtained from Terminal 7
through the clamp circuit No. 1

where the amplified signal is
clamped at the reference standard
level. The ACC standard reference
signal and ACC signal are supplied
to the ACC amplifier through Ter-
minals 7 and 9 of 10601 respective-
ly.

One of the output signals of the
ACC amplifier, which varies in pro-
portion to the amplitude of the burst
signal, controls the gain of the
chrominance BPA, the other signal
of the ACC amplifier is used for func-
tioning killer action in the chromi-
nance amplifier through the color -
killer amplifier.

CW Oscillator

The voltage controlled oscillator
(VCO) produces the continuous
wave oscillation with a 3.58MHz
crystal and is controlled in phase
and frequency by the burst signal,
called AFPC (Automatic Frequen-
cy and Phase Control)..

The VCO output is obtained from
Terminal 14 of 10602 which is 90°
different from the burst signal in
phase. A part of the output CW
signal from this terminal is shifted
90° in phase through coil L603,
capacitor C633 and resistor R627,
then supplied to Terminal 3 of

continued on page 47
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TEST INSTRUMENT REPORT

Leader's Model
LDM-815 Dip Meter

by Phillip Dahlen

Puts to modern use an old basic instrument design

Leader's Model LDM-815 Portable -ransistorized
Dip Meter. For more details circle 900 on the
Reader Service Card.

 In our rush to make use of some
of the more complex instruments
being developed, we sometimes tend
to forget the many practical applica-
tions available with the use of some
of the early stand-by circuits devel-
oped for electronic servicing. One
such instrument was the old grid -dip
meter, which has long been used by
some veteran electronic technicians
as both a signal generator and a fre-
quency meter. A modern adaptation
of such a basic instrument is the
Model LDM-815 Transistorized
Dip Meter.

An explanation of such an in-

strument is probably in order for
some of the newer electronic techni-
cians not experienced with such an
instrument. When using the instru-
ment as a frequency meter, one ex-
poses it to a signal of unknown
frequency and then tunes the instru-
ment oscillator until it is function-
ing at precisely the same frequency
-that is when the two signals of the
same frequency "beat" together to
cause a dip in the reading of a meter
included in the instrument. The
audio beat frequencies produced
while tuning to match RF frequen-
cies can also be heard with a pair
of earphones-the volume being
greatest and the pitch lowest as the
unknown frequency is approached.

In a similar manner this instru-
ment can be used to determine the
resonant frequencies of antenna sys-
tems and other tuned circuits-in-
cluding LC network circuits and
wave traps.

This RF test instrument is said to
be ideal for short-wave applications
as well as TV and radio service
work and is offered in a sturdy,
punishment -proof case. It is also
said to facilitate easy, rapid check-
ing of receivers, transmitters and
antennae in the 1.5 to 250MHz
range. Other applications reportedly
include use for receiver alignment
and the location of parasitic oscilla-
tions.

Specifications indicate that the
LDM-815 has a 310° calibrated
dial, an indicating meter, six pre -
adjusted plug-in coils, a three -posi-
tion function switch, SENSITIVITY

control and an earphone for modu-
lation monitoring. The instrument
utilizes a 9v battery, weighs 1.2 lb
and measures 7 in. H by 2% in. W
by 2 in. D. 
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COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

MAGNAVOX

Color -TV Chassis T952-Service Tips

The March issue of Magnavox Service News contained
a service tip regarding replacing flyback transformers on
the T952 color -TV chassis. The information was incorrect
regarding the chassis versions in which each of the two
flybacks were used. The T952 chassis is used with two
types of picture tubes-the bi-potential type and the
Einzel-lens type. The bi-potential picture tube requires
25kv anode voltage and about 5kv focus voltage. The
Einzel-lens type picture tube uses a lower anode voltage
and a much lower focus voltage.

Two parts lists are contained in the Color -TV chassis
T952 service literature (Manual 7328)-Sections 5.1 and
5.2. The chassis versions shown in Section 5.1 use the No.
361385-1 transformer, a 31LQ6 horizontal output tube
and an Einzel picture tube. The chassis versions shown in
Section 5.2 use the No. 361461-2 transformer, a 30MB6
horizontal output tube and a bi-potential picture tube.

If the wrong transformer is installed in the T952 chassis
using the bi-potential tube, the high -voltage rectifier will
receive too much filament voltage and fail in a short time.
In addition, the picture tube anode voltage will be too low.
If the wrong transformer is used in the chassis with the
Einzel tube, a condition of "no high voltage" will exist be-
cause of too little heater voltage applied to the high -volt-
age rectifier tube. Obviously, the correct transformer must
be used in both instances to obtain proper and safe opera-
tion.

RCA CORP.
Color -TV Chassis CTC48-Intermittent Color as Control Bin is Opened
or Closed

In those instances where intermittent color is encoun-
tered as the auxiliary control bin is opened or closed, the
following procedures are suggested:

Examine wiring between chassis, auxiliary control as-
sembly and ACM switch (J/P103 and J/P4001) for in -

Step 2

BEND IN SLIGHTLY

To

ACM
Swi tch

(****"..--

Step 1

Check all interconnections

J/P40O1

Step 3

TAPE

To

Auxiliary
Controls

rt..- J/PI n3

termittent connections.
Ensure positive plug and jack connections by bending

(slightly) the female pins in P103 (auxiliary control as-
sembly -to -chassis) and P4001 (auxiliary control assembly -
to -ACM switch).

Tape the mentioned plugs to their respective jacks.

PHILCO-FORD

Color -TV Chassis 3CS90/3CY90-Video Ringing in Weak Signal Areas

In the event a condition of video ringing appears in weak
or fringe signal areas, the addition of a ground lead to the

SOLDER TO T
OF SHIELD

1.1. U. 41. 31

ACTC (B)

CT PHYSICAL
PLACVAENT OF
ADDED LEAD

SOLDER HERE
ON COPPER SIDE

TOP COMPONENT viEs

ACTC module (B) (Part No. 69-1000), between the top
of the shield and terminal ( IL) should correct the problem.

TRANSISTOR BIASING
continued from page 35

casionally, however, the technician runs across com-
mon -base circuits, such as VHF RF amplifiers in FM
and TV receivers. In this role, C -B amplifiers are popu-
lar because of their stability-they do not tend to oscil-
late, even without neutralization. Technicians are also
likely to run into common -collector circuits (usually
referred to as emitter followers). For example, the
video amplifier circuitry of color -TV sets and the out-
put circuitry of FM tuners sometimes feature emitter
followers. They are used chiefly as impedance -matching
devices.

How are these C -B and C -C amplifiers biased? To
complete our survey of transistor biasing circuitry, let
us have a quick look at a couple of these circuits. As
seen in Fig. 17 and 18, the same biasing resistors are
used as in C -E amplifiers. In the C -B circuit, RE pro-
vides emitter bias stabilization in addition to serving as
the input resistance of the circuit. CB returns the base
to ground, for ac signals. In the C -C configuration, note
that the collector is tied directly to the power supply;
the emitter resistor serves as the output load and also
provides bias stabilization.

Conclusion

Although understanding of transistor biasing circuits
is the first step toward faster and more efficient trouble-
shooting, and it is hoped that this review of the subject
will help some readers to achieve that goal, here is a
final suggestion: The next time you look at a schematic
diagram, examine the transistor circuits and try and
decide which of the six biasing methods are used, and
also whether the transistors are hooked up in the con-
ventional or inverted configuration. A little time spent
practicing may prove rewarding. The TEKFAX Sche-
matics attached to this issue are handy, so why not
start right now? Good luck! 
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TEKLAB
continued from page 44

IC602 through capacitor C631. A
part of this CW signal and the burst
signal from Terminal 6 are supplied
to the phase detector circuit No. 2
in the IC, where the phase of both
signals are compared. The output
signal from phase detector No. 2 is
amplified by the amplifier No. 2 and
obtained from Terminal No. 12,
where it is smoothed and then sup-
plied to the VCO. A part of this
output signal is supplied to the VCO
through the clamp circuit No. 2,
where the signal is clamped at the
reference standard level. The first
input signal to the VCO varies from
the reference standard level in ac-
cordance with frequency difference
between the burst signal and the
CW signal. Therefore, the output
signal of the VCO (CW signal) is

compensated in phase and frequen-
cy by both of the input signals of
the VCO.

Chrominance Circuit
The three IC's perform the fol-

lowing functions: Integrated circuit
IC601 includes a chrominance sig-
nal band-pass amplifier, a color
killer amplifier, an ACC amplifier
and a burst gate circuit. Integrated
circuit IC602 functions as a color
process circuit (a CW oscillator
with phase and frequency controller
and an ACC drive signal generator)
and IC603, functions as a chromi-
nance demodulator.

Chrominance Signal
Band -Pass Amplifier

The chrominance signal is fed to
Terminal 10 of IC601 and the am-
plified signal is obtained from Ter-
minal 11 and 12 through a differen-
tial -type chrominance signal BPA
(Band -Pass Amplifier). Chromi-
nance signal from Terminal 12 is
then supplied to Terminal 1 which
is the input Terminal of the chromi-
nance amplifier through transform-
ers T601 and T602. The output
chrominance signal of the chromi-
nance amplifier is obtained from
Terminal 3.

The color saturation control sys-
tem differs from a conventional cir-
cuit because of the dc control. DC
"color" saturation control is accom-
plished by changing the dc bias volt-
age of one transistor in an IC dif-

The "V" Board contains
and drive circuits.

ferential amplifier by variable re-
sistors R692 and R693 connected
to Terminal 15. Sync pulse from the
collector of the sync amplifier tran-
sistor TR401, is fed to Terminal 16
of IC601 through resistor R403,
capacitor C619 and coil L602. The
horizontal pulse is then shifted in

continued on page 52

the vertical oscillator

ANTENNA POWER

RMS`STAR-TRACIrTm
#SK -1117 VHF/UHF/FM
COLOR ANTENNA...
Performance proven for Suburban and
Semi -Fringe Areas. Similar design to
Space Tracking Antennas- 6 UHF Disc
Directors, 11 VHF Cut -to -Channel
Elements, 1 Driven Element, and 10
Corner Reflector Elements. 28 Element:
for maximum reception- Up to 125 miles
on VHF, and up to 75 miles on UHF.
With VHF / UHF Splitter for single
down -lead. Suggested Retail.... $55.95

Breaking All Sales Records..
since their introduction- 6 performance
proven models for all areas- See Yow
Distributor.

RMS ELECTRONICS, INC.

50 Antin Place, Bronx, N.Y. 10462
Tel. (212) 892-6700

. . . fir more details circle 127 on Reader Service Card

FR
Heathkit

@Maio!
...describes the new Heathkit solid-state
DC -15 MHz Scope at only 329.95'; 120
MHz Frequency Counter with 8 -digit
readout, just 299.95'; 31/2 -digit Multi -
meter for measuring AC & DC voltage,
current & resistance with automatic
switching for DC polarity, 229.95';
portable FET VOM with 53 ranges
on 4 scales, 79.95'; FET/Transistor
Tester, just 49.95'... plus many,
many more Heathkit test instru-
ments-all designed for easy assem-
bly and kit -form savings. Send today
for your free Heathkit catalog, world's
largest selection of electronic kits for
every interest-test, marine, ham, color
TV, stereo hi-fi, automotive, home
appliances, educational, and more.

Send
for your

FREE
Heathkit
catalog,
NOW

r
HEATH COMPANY, Dept. 24.7
Benton Harbor, Michigan 49022

 Please send FREE Heathkit Catalog.

HEATH

Schlumberger

Name

Addrese,

City State Zip

Mall order prices; F.O.B. factory. TE282
J

. . . for more details circle 117 on Reader Service Card
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TECHNICAL DIGEST
The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

SYLVANIA

15,700Hz Visual Whistle Detector

On occasion there are complaints from consumers that
they are being "driven out of their bird" by a loud squeal
or whistle emanating from their color TV receiver. Some
cannot hear this "squeal", and consequently may think the
customer is some kind of a nut, and the "squeal" is only
a figment of his imagination or something that is concocted
in the dark, deep recesses of his "demented" mind.

Actually, most customers are not "nuts", and the
"squeal" (15,750Hz) is real and not imagined.

Since some of us cannot hear this 15.75kHz whistle or
squeal, it is difficult, if not impossible, to determine its
source and come up with a solution to the problem.

This whistle or squeal is usually due to a mechanical,
sympathetic vibration somewhere in the horizontal circuit
of the TV set. It may emanate from any one of a number
of sources such as: (a) flyback transformer, (b) pincush-
ion transformer, (c) deflection yoke, (d) damper tube,
(e) chassis -support rails, (f) RF chokes in damper circuit
and associated high -voltage wiring and components, or the
(g) tripler.

If we can find the source of the whistle, we may be able
to correct the problem.

Since the writer has difficulty in hearing this whistle, he
experimented a bit and found a simple way of testing for it.

TUBE

1/4"

TRANSDUCER

O

FIG. 1:

FIG. 2:
PROBE

1/4" HOLETt
1/2' 7/8" 0.D

1/2"
HOLE

The device used is nothing more than a transducer (used
in Sylvania remote systems) part number 12-23768-1,
mounted in the end of a Vs in. ID tube which has been
flattened on one end to make it directional.

A metal tube was used (because it was conveniently lay-
ing around in the junk box). The tube was wrapped with
Mylar insulating material to make it shock proof, since it
will be used to probe around the high -voltage section. A
plastic tube would be better for safety purposes. The end
of the plastic tube can be fitted with a cone shape head to
make the unit directional.

The transducer output is fed into the scope's vertical
input using approximately .1v/cm or .2v/cm calibration.
Take off the 10:1 attenuator and use direct feed. The
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15.750kHz can now be seen on the screen. The 15.750kHz
will be evident on the scope even when the "whistle" or
"squeal" cannot be heard. However, when the whistle is
audible (due to mechanical vibration) the amplitude of
the signal displayed on the CRT screen increases consider-
ably. The visual whistle detector will help pinpoint the
source of the whistle, since it is quite directional.

The transducer probe, as previously noted, may be fed
directly into the scope. However, if you want to add so-
phistication to the unit, and happen to have an old remote
control receiver laying around, it is fairly simple to change
the resonant frequency of one of the tank circuits to bring
the frequency down to 15.75kHz.

A RC -11 remote receiver (part number 02-33669-2) was
used. Using the VOLUME down driver circuit (Q1062) . . .

volume up or channel driver could have also been used .
C1068 (680µµf) was removed and replaced by a 3,000pf
(.003p,f) Mial capacitor. The coil (L1054) was then
resonated at 15.75kHz. The output signal to the scope's
vertical input can be monitored across the common emit-
ter resistor, R1080 (18,11). Of course, with amplification of
the signal, the scope vertical attenuation will necessarily
have to be increased.

Once the source of the squeal has been located, the next
problem is the cure. Below are listed some possible sources
of whistle and some possible cures:

SOURCE OF SQUEAL POSSIBLE CURES

a) Flyback Transformer 1) Tighten flyback clamp
retaining nuts on flyback
at chassis mounting
bracket.

2) Wedge a sliver of wood
between flyback core
and winding.

3) "Drip" hot glue from a
"hot glue gun" between
core and winding.

4) Shock mount flyback on
cork pad or rubber
grommets.

5) Change flyback.

b) Pincushion Transformer
(mounted on convergence
board)
(mounted on chassis)

c) Deflection Yoke

d) Damper Tube

e) Chassis Support Rails

f) RF Choke on Damper Tube
High Voltage Wiring

g) Tripler

1) Resolder tabs holding
transformer to board.

2) Replace transformer.
1) Tighten hold down

screws.
2) Replace transformer.

1) Tighten yoke clamp.
(Be Careful! Don't
overtighten. Those
CRT's are expensive.)

2) Replace yoke.

Replace tube with one of
the new solid state direct
plug in devices.

Bend tabs where they pro-
trude through chassis, and
solder to chassis.

Reposition.
Reposition.

1) Mount cork pads
between tripler and
chassis.

2) Replace tripler.



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

ANTENNA 703

TV/FM antenna designed
specifically for color

Introduced is a new series of high -
gain all -channel TV/FM antennas de-
signed specifically for color. Called
Super VU -Finders, the antennas are
said to provide more gain and flatter
response, which is essential in provid-
ing top-quality color reception on all
VHF and UHF channels. Reportedly

made of heavy gauge aluminum with
a golden armor coating to minimize
corrosion, they are easy to mount be-
cause they employ positive locking
fold out elements, a single U -Bolt
mast locking assembly and center -of -
gravity balance. An especially impor-
tant feature of the antennas is that
they are electrically grounded to the
mast. This provides a safety factor and
makes it easier for technicians to test
downlead continuity. Jerrold Elec-
tronics Corp.

FREQUENCY COUNTER 704

Frequency range from
5Hz to 175MHz

A six -digit electronic frequency
counter, Model EC -175, is said to en-
able the operator to measure crystal

/ I_ 0 0
* 4e.141-

 C -171I SLAICTRONIC COUNT1.

frequencies without mathematical
computation. The counter reportedly
reads out frequencies ranging from

5Hz to 175MHz. A five position range
switch-with gate times of lms, 10ms,
100ms, lsec and 10sec-reportedly
allows direct measurement of any in -
range frequencies to within .1Hz. The
six -digit LED display is said to fea-
ture automatic blanking, automatic
decimal point positioning, and lead-
ing zero suppression. There is an
overrange LED indicator for readings
over six digits and a separate LED in-
dicator for count rate. A built-in
100kHz harmonic generator for direct
calibration to WWV is reportedly in-
corporated. Other features are said to
include a 10.7MHz crystal oscillator
for AFC locking and IF alignment
work, and a built-in MOSFET preamp
that provides a sensitivity of 100mv
at 100MHz. The unit measures 61/2
by 2% by 91/2 in. and weighs 41/2 lb.
Regency Electronics, Inc.

TEST 1'.G ADAPTERS 705

Assortment of yoke adapters and
convergence loads for test jigs

A yoke adapter package, called
Redi-Rack, is a recommended assort-
ment of yoke adaptors and conver-
gence loads used in color -TV service
work in conjunction with reportedly
any make of test jig. The package

offers ready access to an adaptor in
the shop or on the bench, saving shop-
ping time and delivery waiting time
for a particular adaptor. The package
is complete with mounting boards,
hooks and complete cross reference
to thousands of color -TV chassis.
TeleMatic.

DESOLDERING IRON 706

Features power
indicating light

A Model 510 pencil desoldering
iron with safety power indicating light
features a three-way on -idle -off switch,
and supporting bracket to insure prop -

continued on page 50

AND NOW. ..
FROM TECH SPRAY
A Better Way to Polish
Tuner Contacts

BLUE PADS
WHAT ARE BIDE PADS FOR?
Blue Pads fit in the bottom of
drum type tuners and actively
polish the contacts every time
the channel selector is changed.

WHAT DOES THE POLISHING?
Blue Pads are untreated-con-
tain no polish. Just apply a little
foam type permanent cleaner.
Of course, if you want the best
you'll use BLUE STUFF FOR
TUNERS.

HOW CAN I MAKE MONEY
WITH BLUE PADS?
Blue Pads make your customer's
set run better, longer, Therefore,
you can rightfully charge for
installing Blue Pads. Many tech-
nicians charge between three
and five dollars for pads of this
type.

HOW ARE BLUE PADS
INSTALLED?
Simply peel the Blue Pad away
from the paper backing. The pad
is self adhesive and will stick
firmly to the inside of the tuner
cover if it is clean.

WHAT DO BLUE PADS COST?
AND WHERE CAN I GET THEM?
Blue Pads come in bags of five
pads for 51.95 [39e /pad] and are
available at most distributors. If
your's doesn't have them let us
know and we'll see that he gets
them.

BLUE PADS
FROM TECH SPRAY

Makers of BLUE STUFF for Tuners,
BLUE SHOWER C BLUE FROST

P. 0. Box 949
SPRAY Amarillo, Texas 79105

In Canada: Available from
Superior Electronics, Dorval, Que.

JULY

... for more details circle 130 on Reader Service Card
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P7IVCIL7
Handy -Helper

DOLLY
For MOVING and LIFTING

 TV APPLIANCES  FURNITURE  LARGE CARTONS

Model TC-1 DEALER NET 9700
WRITE FOR CATALOG 20-621

The FINNEY Co.
34 West Interstate Street

Bedford, Ohio 44146
.. for more details circle 114 on Reader Service Card

ANTULANT EN

DUNAPRODUCTS

Model 3240-P-$19.00

riarat, OVER 20 COLORS
 Exclusive ANTUL -Antulized

Antennas
 T.V. Antennas-custom colored in

many colors Amulized
 Antenna Mounting Hardware
 Pre -assembled Chimney Mounts
 Tools
 Staple Gun
 Tars and Caulking
 Anchor Bolts for Towers
 Signs

Fishing Wires
 Clamps, Mounts, Nails

Drill Bits, etc.

Metropolitan area antenna in

"camouflage" three shades of

green to blend with trees. Model
3230-C-$19.00

FM stereo all -directional antenna in patri-
otic red, white and blue. Model 3400-P-
$7.50

SEND FOR OUR FREE CATALOG
3549 N. ELSTON AVE., CHICAGO, ILL. 60618

312-463.4428

NEW PRODUCTS...
continued from prux 49

er alignment. The iron reportedly
operates at 40w and idles at 20w for
longer tip life. The built-in light in-
dicates operation at both heats with a
different intensity for each. Other
features are said to include a cool,
unbreakable polycarbonate handle,
flexible, burn -resistant neoprene cord
and eight tip sizes to handle virtually
any job. Enterprise Development
Corp.

MATCHING TRANSFORMER 707

Combines economy with
interference rejection

A 7511-to-300fl matching trans-
former is developed for use in Master
Antenna TV (MATV), Cable TV and
home TV antenna
systems. Reported-
ly capable of han-
dling UHF, VHF
and FM frequen-
cies, the Model
T-4000 matching
transformer is said
to be superbly bal-
anced (40dB) to
reject direct pick-
up. An important
mechanical feature
is that it provides
an exclusive con-
nector which mates
with standard F
fittings as well as the new snap -fit
SF -9 connector. The transformer in-
sertion loss is reportedly less than
0.6dB at VHF and 1 dB at 500MHz:
The unit is said to provide ac/dc
blocking of up to 500v. Jerrold Elec-
tronics Corp.

TEST INSTRUMENT 708

Eight of the most commonly
used test instruments

The Versatester 1 is designed to
take the place of eight commonly used
test bench instruments in one unit.
Pulses, sinewaves and sauarewaves are

reportedly signals generated by the in-
strument, plus dc power. Signal fre-
quency, dc voltage and dc resistances
can be measured. The following func-
tions may reportedly be selected for

display on the instrument's four -digit
readout. Totalized count of externally
applied random events without dimen-
sion; frequency of externally applied
repetitive signals in Hz, kHz or MHz,
with autoranging; amplitude of ex-
ternally applied signals in dc or ac
volts; or dc resistance of an externally
applied unknown in Kohms or Mohms;
the frequency of its pulse, sine or
squarewave output; its rms amplitude
sinewave output; polarity and ampli-
tude of the upper level (top of posi-
tive -going pulse or baseline of nega-
tive -going) or the amplitude of the
lower level (top of negative -going
pulse or baseline of positive -going
pulse) of its pulse or squarewave out-
put. The unit measures 31/2 -in high
by 163A -in. wide by 163A4 -in, deep.
Systron-Donner Corp.

SPEAKER 709

Features a 90°
angle of distribution

A Model FC-104 speaker has a spe-
cially designed ceramic magnet with a
reported flux density of 10,500 Gauss;
high compliance for fine, low -frequen-
cy reproduction; and a consistently
smooth extended frequency response

that could only be previously achieved
with much larger speakers. The speak-
er is said to feature a 90° angle of dis-
tribution, making economical place-
ment of speakers possible. The speak-
er is 43/s in. square by 21/2 in. deep.
Soundolier, Inc.

. for more details circle 103 on Reader Service Card
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OSCILLOSCOPE 710

A portable instrument
weighing just 3.4 lb

A portable dual -trace, 500kHz
scope, Model 212, is said to be double
insulated, permitting safer high -voltage
measurements. Integral I M probes

are reportedly stored in specially de-
signed compartments when not in use.
These probes are color -coded with the
vertical deflection controls to mini-
mize measurement error. Trigger con-
trols are said to be simplified to one
rotary control. Up to 5 hrs. of opera-
tion are reportedly provided from re-
chargeable internal batteries. The
scope measures 3 by 51/4 by 9 in. and
weighs 3.4 lb. Tektronix.

TUNER CLEANING PADS 711

Continuously cleans and polishes
strip -type TV tuners

A new innovation in tuner care
products is introduced called P.P.P.
(Permanent Polish Pads). Placed in

the cover of
each can of the
company's Blue
Stuff is a strip
of self-adhesive
pad, enough for
two tuner ap-
plications. After
mounting, a gen-
erous amount

of Blue Stuff for tuners is saturated
into the pad. As the tuner drum is ro-
tated, the treated pad cleans and
polishes the contacts of the tuner.
Tech Spray.

TAPE TENSION GAUGE 712

Measures tension of moving
or stationary magnetic tape

A hand-held Tape Tension Gauge
which measures tension of moving or
stationary magnetic tape, is said to
lend itself to nearly all applications
for measurement of tape tension. Two
models, currently available, accommo-
date in. to 2 in. tape widths and
are reported to be easily inserted onto
the tape. Ranges presently offered are
3, 12 and 20 oz (100, 350 and 600

continued on page 52

We just made
Zenith Replacement
Semiconductors a

local buy...
everywhere!

Now you can buy replacements for the most popular
Zenith semiconductors right at your local International
Rectifier distributor. Besides cutting days from the
usual ordering -shipping cycle, they're priced locally
too - 40% off the Zenith list price.

Like everyone, we recognize Zenith's equipment is
top quality, and we're not about to compromise their
name, or ours. We analyzed circuits and devices for
five months before we guaranteed that these units will
match and meet or exceec Zenith's electrical and pnys-
ical parameters in all applications.

Right now you can pick up an IR kit of 23 guaranteed
Zenith replacement semiconductors*, and save an ad-
ditional 10%.

Add it all up: Local availabili!y. Local price. Guaran-
teed Zenith replacements. You can't lose.

*13 -Transistors; 5 -ICs; 3-Rectitiers; 1 -Diode; 1 -Crystal.

INTERNATIONAL- RECTIFIER
Semiconductor Division IOR

233 Kansas St., El Segundo, California 90245  (213) 678-6281
... for more details circle 119 on Reader Service Card
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NEW FINCO
I

G-922

iUU ohm
system.

VHF.UHFFM.
300 ohm input and

four 300 ohm outputs
using twin lead wire.

List $46.15

HOME TV/FM
MULTIPLE SET
SOLID-STATE

AMPLIFIERS
Amplifies TV/FM signals

for distribution to
every set in the house!

 Five different models for
every reception requirement.

 For Color... Black &White...
FM/FM Stereo.

WRITE DEPT.
C L ()G NO. 20-594.

THE FINNEY COMPAN
34 W Interstate Street
Bedford. Ohio 44146

. . . for more debits circle 115 on Reader Service Card

T & T
VALUE SALE
RAYTHEON NEW JOBBER -BOXED TUBES

80% off LIST
6GH8 5 for $3.50 6DW4 5 for $4.10

0 61E6 5 for $9.65  3A3 5 for $4.40
TRANSISTORS EQUIV. TO - SO% OFF UST
SK3004-HEP250 (list $1.90 ea.) 5 for $1.90
SK3006-HEP235 (list $2.35 ea.) 5 for $2.35
SK3010-HEP641 (list $2.10 ea.) 5 for $2.10
SK3018-HEP709 (list $2.25 ea.) 5 for $2.25

(2 SK3020-HEP50 (list $2.20 ea.) 5 for $2.20
O SK3021-HEP240 (list $3.15 ea.) 5 for $3.15
O SK3024-HEP243 (list $3.30 ea.) 5 for $3.30
p SK3025-HEP242 (list $4.50 ea.) 5 for $4.50
0 SK3026-HEP241 (list $3.00 ea.) 5 for $3.00
L SK3040-HEP712 (list $3.75 ea.) 5 for $3.75
O SK3041-NEP245 (list $4.20 ea.) 5 for $4.20

BSK3052-HEP642 (list $3.90 ea.) 5 for $3.90
SK3122- (list $2.20 ea.) 5 for $2.20

PHONO CARTRIDGES EQUIV. (BOXED)
ASTATIC GENERAL ELECTRIC

133 $2.25 C100 $3.95
142 $1.95 C200 $4.15
146 $1.50 C650 $3.95
153 $3.95 C660 $3.95

Irish Cassette Tape, 90 min. .. $1.00
2.5 Amp. 1000 PIV HEP170 20 for $3.00
6500 PIV ITT Color Focus Rect. . 5 for $2.00
19" X 25" CRT Booster ea. $3.95
Standard Coil (Sarkes) Tuner, incl.
6017, 6HA5 $5.95
Zenith 175-1177 as -is 4G17, 2H45 $4.95
1000 UF 20V Radial Leads 4 for $1.00
1000 UF 30V 3 for $1.00

FREE GIFT WITH EVERY ORDER!
Minimum Order $30-F.O.B. Brooklyn

Catalogs $1 -Refundable upon your order

4802 AVENUE K
BROOKLYN, N. Y. 11234

Phone: (212) 241.5940

NEW PRODUCTS ...
continued from page 51

gram) full-scale configurations. Log-
arithmic scales provide improved

readability for low tensions; reading
of ±.05 oz at 1 oz are said to be easily
obtained on the 12 oz model. Tentel.

TEST CLIP 713

Permits assembling of test
leads for specific requirements

A do-it-yourself "Grabber" has
been added to the popular series of

Mini Test Clips. The product, Model
3925, permits the user to quickly as-
semble his own test leads for specific
testing requirements. The unit is com-
pletely field serviceable and will, re-
portedly accept any wire up to .090
in. in diameter. The unit features a
plunger -action contact hook designed
to connect with and firmly hold com-
ponents leads or terminals without
damage. The specially constructed
probe tip slips down over a .025 in.
square Wire -Wrap pin to make posi-
tive connection. The body and cap are
said to be molded of Lexan polycar-
bonate to provide greater strength and
resistance to melting while soldering.
Pomona Electronics, Co.

TEKLAB
continued from page 47

phase by an integral circuit consist-
ing of resistor R611 and capacitor
C616 to form the burst gate pulse.
A burst signal is made from a part
of the output signal of the chromi-
nance amplifier by a burst gate pulse
in the burst gate circuit. A burst sig-
nal is obtained from Terminal 14 of
10601 and applied to Terminal 6 of
the color oscillator 10602.

Horizontal Deflection and
High -Voltage Rectifier Circuits

The horizontal oscillator circuit
and driver stages employed in this
chassis are quite similar to other
conventional transistorized color -
TV receivers.

The horizontal -output transform-
er is connected to the collector of
the horizontal -output transistor
TR551. Capacitors C554 and C555
regulate the high voltage and may
be open circuited at the collector of
the horizontal -output transistor
when the high voltage is less than
26.5kv at no beam current.

A full -wave solid-state tripler
D554 is used for high -voltage recti-
fication.

Summary
We felt that the chassis is well

designed for serviceability. The
modules are vertically mounted in
rigid board guides to allow for a
compact chassis and yet easily re-
moved. We found the handles on
the modules an excellent feature
for easy removal reducing chances
of component damage, the first we
encountered on a modular chassis.

The excellent picture, screen size
and the features found on this color -
TV set should place it in popular
demand. 

LETTERS ...
continued from page 12

because I anticipate that he will be-
come suspicious in such a case -
especially if he is a new customer.

I agree with what you told the tech-
nician about there being no release
that would have protected him
from such a situation. What the tech-
nician should have done was to phone
the customer and let him know how
much it was going to cost to fix his
set and get his approval before going
ahead with the repair.

Louis MONTOYA
. . . for more details circle 129 on Reader Service Card
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DEALER SHOWCASE

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

TAPE STORAGE

Cases revolve on
swivel bases

714

A tape turntable storage unit, Mod-
el 1505, is designed for holding 48
cassettes. The unit is said to be fin-

ished in a walnut grain decor
made of molded plastic with deep
compartment trays to store and pro-
tect tapes. The cases revolve on ball
bearing swivel bases. R MS Electron-
ics, Inc.

STEREO HEADPHONES 715

Features wind-up
self -storing cord

A pair of stereo headphones has
been introduced that is designed to
combine listening pleasure with an ex-
clusive new feature-a wind-up reel

which stores a 9 -ft cord inside the
earcup. The cord pulls out to desired

length and is said to be easily re-
tracted into the earcup with a

hand crank to eliminate tangled, un-
tidy cords when the headset is not in
use. The Model HS -2000D Stereo
Headphones reportedly have all the
features of top-quality headsets, in-
cluding reflex ports for flat bass re-
sponse, well padded earcups and head-
band, slide VOLUME controls and at-
tractive appearance. Pfanstiehl.

TV MONITOR 716

Will operate
on ac/dc power

A new 12 -in (measured diagonally)
B/W TV receiver/monitor comes
equipped with built-in EIA-J-Type
connector and will reportedly receive
VHF and UHF as well as closed-cir-
cuit signals. For remote use, the

Model P-43 will operate on a car or
boat battery or from an optional bat-
tery pack, as well as on ac. Hitachi
Sales Corp.

COLOR -TV CONSOLE 717

Features module
design concept

Introduced is the Model San Diego
color -TV set featuring a solid-state
chassis (with the new super module
design concept) and an Electro-
matic control series for AUTOMATIC
TUNING, BRIGHTNESS, TINT and COLOR,

plus CENTER/DETENT controls for CUS-
tomer-preference tuning. The 26 -in.
screen (measured diagonally) console
highlights Spanish styling in its cabi-
netry. Electrohome.

Your
Centralab

distributor has
just the right one,

or all of them

Your Centralab distributor has
the most complete line of ce-
ramic capacitors available.
He's your best supplier of just
the right capacitor for fast,
reliable replacement service.

Choose from low voltage,
transistor circuit, general pur-
pose, high voltage and Gap -
Ka pTM Ceramic disc capacitors.
Available with voltage ratings
from 3 V to 6000 V, in values
from .75 pF to 2.2 mF.

Your Centralab distributor
stocks other highly reliable
special purpose ceramic capac
itors including feed-thru, vari-
able trimmer and transmitting
types. He's also your source
for a wide range of polystyrene
capacitors and miniature elec-
trolytics in both axial and PC
lead styles. Check your parts
stock, then call your Centralab
distributor. He has just the
capacitors you need.

DISTRIBUTOR PRODUCTS

411111\
4111/11

CENTRALAB
Electronics Chvision
GLOBE -UNION INC

. for more details circle 108 on Reader Service Card
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WORKMAN
Subsidiary of IN rEcnirotar
1100 3828 SARASOTA ILA 335r8 PRODUCTS, INC.

MOM
for TV and RADIOS

OCTAL NOVAR PRINTED
CIRCUIT  TUBE and MINIATURE
SOCKETS. SEVEN, NINE, TWELVE
PIN PLUG SOCKETS with NUVIS-
TOR, TRANSISTOR, SILICON
RECTIFIER, CRYSTAL AND
GENERAL PURPOSE SOCKETS.

roc-1<cood for peghoord display

Ask For CROSS REFERENCE X68.
... for more details circle 132 on Reader Service Card

BRAND NEW FROM ENDECO

the soldering
iron with a
light r,;

Exclusive new safety light
shows when power is on

MODEL 540S $10.95 NET

Two heats -20w and 40w-to handle any job
 On -off switch Cool, unbreakable polycar-
bonate handle Ironclad tips for longer life

Burn -resistant neoprene cord 81/2" long,
2 oz Converts to a desoldering iron with
low cost attachment  Also desoldering irons
and soldering/desoldering kits.

See your distributor or write

5127 EAST 65TH ST.
INDIANAPOLIS,
INDIANA 46220
PHONE 317/251-1231

enterprise
sieve
corporation

... for more details circle 113 on Reader Service Card

READERS

SERVICE

INDEX

ADVERTISER'S INDEX

101 Amperex Electronic Corp. 10

102 Antennacraft 16

103 Antul Antenna 50

104 B&K Div., Dynascan Corp. 4

105 Blonder -Tongue Laboratories 12

106 Book Club-Tab Books 36-39

107 Book Club-Schematic 25

108 Centralab Distributor Products 53

109 Chemtronics, Inc. 17

110 Chrysler Corporation 15

111 Cleveland Institute of Electronics 19.21

112 Delta Products, Inc. 26

113 Enterprise Development Corp. 54

114 Finney Company, The 50

115 Finney Company, The 52

116 Fordham Radio Supply Co., Inc. 54

GTE Sylvania Consumer Renewal 7

GTE Sylvania Consumer Renewal 23

117 Heath Company 47

118 Heath/Schlumberger Scientific
Instruments 47

119 International Rectifier Corp. 51

120 Jensen Tools 54

123 Kay -Townes, Inc. 22

121 Leader Instruments Corporation Cover 3

122 Mountain West Alarm 54

124 Precision Tuner Service 13

125 RCA Electronic
Capabilities Cover 2 & Page 3

RCA Electronic Semi -Conductor
Dist. Products 14

126 Rental Electronics 11

127 RMS Electronics, Inc. 47

128 Sprague Products Company 9

129 T & T Sales Company 52

130 Tech Spray 49

131 Triplett Corporation Cover 4

132 Workman Electronics Products, Inc. 54

133 Xcelite Incorporated 8

NEW PRODUCTS

700 Color Generator 24

701 HF Generator 24

702 Antenna Rotator 24

703 Antenna 49

704 Frequency Counter 49

705 Test Jig Adapters 49

706 Desoldering Iron 49

707 Matching Transformer 50

708 Test Instrument 50

709 Speaker 50

710 Oscilloscope 51

711 Tuner Cleaning Pads 51

712 Tape Tension Gauge 51

713 Test Clips 52

TEST INSTRUMENT

900 Leader's Model LDM-815 Dip Meter 45

ICC/Mullard Tubes Specials
Catalog & Prices on Request

FORDHAM Radio Supply
Company, Inc.

fak 558 Morris Avenue, Bronx, N.Y.
77,, Tel: 1212) 585-0330 RC/1
DISTRIBUTORS OF ELECTRONIC SUPPLIES

... for more details circle 116 on Reader Service Card

FREE ALARM CATA
Full line of professional burglar
and fire alarm systems and sup-
plies. 80 pages, 400 items. Off -
the shelf delivery, quantity
prices.

mountain west alarm
4215 n. 16th st., phoenix, az. 85

... for more details circle 122 on Reader Service Card

FREE CATALOG
HARD -TO -FIND PRECISION TOOLS

Lists more than 1700 items-pliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also Includes four pages of
useful "Tool Tips" to aid in tool selection.

Ei3jEIVw r-TOOLS
4117 N. 44,1, Street, Phoenix, Aria 81018

TOOLS

. for more details circle 120 on Reader Service Card
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SYMBOL DESCRIPTION ADMIRAL COLOR -TV PART NO.

R109 75K. horiz, holdcoarse ,,,,,,, 75A177.2
R110 20K, horiz hold fine 75A177-2
R112 500K, high voltage, adjust 75A159,12
R121 -12M, focus control 75A157-14
R123 750K. vert hold control 75A135-46
R127 volume control . 75A135-46
R509 3.4M. vert hn, triple cont 75A155-8
R517 100K, vert height, triple cont 75A155.8
R734 100K, red grid, triple coot 75A155.8
R739 1.5M, blue screen. triple cont 75A155 1
R740 1.5M, green screen, triple coot 75A155.1
R741 -1.5M, red screen, triple Cent 75A155-1
RV101 VDR
RV102-VDR ............... 61A46.13
RT101 thermistor (degauss) . ...... 61A57.5
RV500 -varistor vert 61A65.1
C109A-80 n, 175v, electro 67A15-410
C109B 100 n. 400v, electro 67A15-410
C109C 300,400v, electro 67A15.410
C1090- ion . 150v, electro . 67A15.410
C110A-120n . 400v. electro 67A15-409
C1106 200, 400v, electro 67A15.409
C110C 100 n , 150v, electro 67A15-409
C110D -4 300v, electro 67A15-409
L105 filter choke 74A31,1
L106- yoke, deflect 94A379-4
L201 -sound quad coil 72A366-1
L306-4,5MHz trap coil 72A367,1
L501A, B-horiz freg sinewave coil 72A373.1
TIO1 -power xformer 80C116-1
7102-vert output xformer 79D153-5
T103 horiz output xformer 79D162-2
T200-4.5MHz driver xformer 72A361.1
T201 audio output xformer 79A151.1
7700 -chrome takeoff xformer 72A368.1
CB101 circuit breaker 84A17-16
F101 -4a fuse 84A7.12
F102 .35a fuse 84A28-8
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OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the reCe. ver AGC control adjusted for an approximate peak -to -peak output of two volts
at the video detector. using an air signal. Do not reset AGC control when using color bar generator. All monochrome voltages
taken with average air signal and all chroma voltages taken with a color bar generator connected to the antenna input termi-
nals. The chrome peak -to -peak voltages were taken with the chrome control set for 0.3V peak -to -peak at center tap of chroma
control or M102 and the tint control.set for proper color bars 'approximately mid -range). color bar generator output set for +1.5
VDC at M109. all other controls set for normal viewing. The frequencies shown are those of the waveforms not the sweep
rate of the oscilloscope. All voltages taken with a wide band scope having a 5 MHz bandwidth similar to MK Model 1050.
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PHILCO-FORD
Color -TV Chassis
3CY80

SYMBOL DESCRIPTION PHI LCO FORD PART NO.

C204A thru D--2000 f/200v, 1508 1
350v, 20 Lt f; 200v
50m I/200v. 131 filter

30-2616-11CB200-powerac circuit breaker
IC91 IC -8, aud/IF/det

30-2616-11-11

2180

IC92-IC-21 osc/react/det 6-5002-21
L17-4.5MHz trap
L41-HorIz hold 32-4891-2
L92 -sound quad

32-4869-3

32-4876-1
L94 -burst trans 32-4931-1
L95 -chrome TO 32-48793
L 101 -bandpass 3
RT200-degaussing 332:1937269-.16
RV55- horiz bias 38-1379-2
Ti -audio output

322 151T3 -Vert output
T4-horiz output (E.P.I

:1011747:13
.32-10130-5

T4-horiz output (L.P.I 32-10147-1
T5 -power (E.P.I .3
VR92- color killer
VR201 12M. focus adj

323-150612548-61

VR202- 2.5K, tint, preset &

K, vent. hold 500n

.33-5631-24

vA&R2013-5mAan5utt
33.5644-14

horiz hold
VR206 25K. volume
VR207 10 n, vert cent

33-5644 16
33-565

VR208-500 n , preset &
3

6-1
3-5609-1

A&B manual

brightasst'. 7

VR209- 100 n . contrast
VR212 CRT bias, IM

333,5-566445-5153

363- -5146430931- 80

CRT SOCKET WIRING-3CY80 CHASSIS

H.O.T. WIRING-3CY80 CHASSIS

 1 4 VOLTS P/P.
15.750 HZ

649

I 9 VOLTS P/P,
PIN 5
IC92
3.58 MHZ
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1481
PANASONIC
Color TV Chassis
ETA 1

JULY 1973

BOT - RG - D
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COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 4 NEW SETS
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These waveforms were taken with the receiver AGC control adjusted for peak -to -peak output of 1.8 Volts at the test point of TP-A6. All monochrome voltages were taken with normal signal and all chroma voltages were

taken with a color bar generator connected to antenna input terminals. Chroma peak -to -peak voltages were taken with the color control set for 1/3 turn (approximately) of its control range, tint control set for proper

color bars (approximately) mid -range and all other controls set for normal viewing.

C) 1.5 Vp-p 15.75 kHz

9 3.5 Vp-p 15.75 kHz

g 12 Vp-p 120 Hz

2 3 Vp-p 15.75 kHz

1.0 Vp-p 15.75 kHz

C) 3.5 Vp-p 120 Hz

FIC

5 Vp-p 15.75 kHz

11) 0.3 Vp-p 15.75 kHz

19) 20 Vp-p 60 Hz

4 10 Vp p 15.75 kHz

villa ill
i

'

it 6 Vp-p 15.75 kHz

Z4 6 Vp-p 60 Hz

C) 20 Vp-p 15.75 kHz

4 4 Vp-p 15.75 kHz

21 1.2 Vp-p 60 Hz

* 0.1 Vp-p 15.75 kHz

-N-Apook444--utiwe

14 1.6 Vp-p 15.75 kHz

7t 100 Vp-p 60 Hz

250 Vp-p 15.75 kHz

7 0.5 Vp-p 15.75 kHz

4°\1! PITN
L

Is 100 Vp-p 15.75 kHz

Ts 10 Vp-p 60 Hz

31 15 Vp-p 15.75 kHz

1.5 Vp-p 15.75 kHz

g 140 Vp-p 120 Hz

z4 40 Vp-p 60 Hz

800 Vp-p 15.75 kHz
100 Vp-p 60 Hz 26 80 Vp-p 60 Hz zi 10 Vp-p 15.75 kHz Ai 150 Vp-p 15.75 kHz (fi 35 Vp-p 15.75 kHz
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PANASONIC
Color -TV Chassis
ETA -1
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PANASONIC
Color -TV Chassis
ETA -1

SWEEP ALIGNMENT OF VIDEO I -F

PREPARATION STEP

1. Set channel selector to an unused channel.

2. Connect oscilloscope, sweep and marker generator as shown in figure 28.
3. Supply bias voltage 4±0.2 V between TPA1 (Positive side) and ground on A -Board (See figure 28 and 63).

4. Connect the TV power source to outlet and set the power switch to "ON" position.

5. Adjust sweep generator's output level by attenuator to get the appropriate waveform, about 1 Vp-p '16 cm,

oscilloscope.

E[

VHF TUNER

AGC TP-1
0

75n

0.0111F

0

SWEEP
GENERATOR

A -BOARD (TNP71107)

1 st VIDEO I -F

TP-A1t-_

410.2V

BIAS
SUPPLY

MARKER
GENERATOR

TP-A6

1 10K12
VA--

IC 151 AN328

OSCILLOSCOPE

(Fig. 28)

V

41.25 47.25 MHZ

41.65 3.20% I
45-510

42.17

42.75

ALIGNMENT PROCEDURE

45

45.75
1Vp-p

(Fig. 29)

CHROMA BAND-PASS ALIGNMENT

PREPARATION STEP

1. Set channel selector to an unused channel.

2. Set Q -Locke switch to OFF position.

3. Set KILLER control (R608) in B -Board fully conter clockewis (See figure 61).

4. Set PANA-BRIGHT control fully clockwise.

5. Set COLOR control fully clockwise.
6. Connect jumper between TPB2 and TPB3 (See figure 61).

on 7. Supply bias voltage 4±0.2 V between TPA1 (Positive) and ground (See figure 63).
8. Connect oscilloscope at TPB6, detector, sweep and marker generator at TPB1 as shown in figure 34.

9. Connect the TV power source to outlet and set power switch to "ON" position.

1. Adjustment of T103, T104 and T105 (See figure 63).
2. Adjustment of T191 on A -Board (TNP71107).

The three cores in T191 can change the maximum gain and incline of waveform. Normally, T191 does not need

realigen, if it not replaced.

3. Adjustment of traps.
T106 is trap for 41.25 MHz and L192 is for 47.25 MHz.

0.01 /iF

MARKER
GENERATOR

75n

A

B -BOA RD, TNP71408

TP-B1

IIC601 AN234

- - - - -
IC603 AN342

t 0
10602 AN236 TP-B6 I

D606

0
TP-B5

D605

L -
SWEEP
GENERATOR

ALIGNMENT PROCEDURE

0 G 0

(Fig. 34) OSCILLOSCOPE

1. Adjust T601 and T602 on B -Board (See figure 61)

for response as shown in figure 36. 3.08 MHz

and 4,08 MHz markers are almost equal and

maximum gain.

2. Observe that the waveform disappears, when con-

trol is in clockwise position. Turn the color killer

control (R608) clockwise, then return it to its

original position.

Detector

(Detector)

001

0--4f
0A900

0A90 G

[A 4711

WA 0

lok*

I
1000P

0

3.08 MHz

(Fig. 35)

4.08 MHz
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LBO -502 $529.95

1HE NEW

LEADER LBO -502

5"SOLID STATE

TRIGGERED SCOPE

MAKES VOLTAGE READINGS

AS EASYAS...

The 3 segment "A","B","C" scale
on the lighted graticule is another

example of Leader know-how to
help you save time, labor and

money. For this solid state.
15MHz bandwidth performer

delivers push button convenience,
too - triggering source, slope,

mode and other functions. Add to
this a rectangular bezel, frost
panel adjustable illumination,

scale tilt adjustment and a sepa-
rate on -off triggering light. Now,
consider the lab grade perform-

ance and the broad range of uses
in most every electronic area ...

the LBO -502 is also a vectorscope.
Basic specifications include: Auto-
matic and Triggered sweep ranges

from 1µsec/cm to 0.5sec/cm, 17
steps calibration; magnification is

5X, max sweep 0.2usec/cm and
vertical sensitivity is from

10mVp-p/cm to 20Vp-p/cm; band-
width is DC to 15MHz and the

rise time is 35 nanoseconds. Com-
pact, lightweight and complete
with probe, adapter and leads.

222m1,30n
"Put us to the test" Ili

INSTRUMENTS CORP.

151 Dupont Street
Plainview, New York 11803
516-822-9300

 "A" Scale
For readings in multiples
of 2. from 0 to 6 ( and -)
peak to peak.

 "B" Scale
For readings in multiples
of 5, from 0 to 15 (+ and -)
peak to peak.

 "C" Scale
For readings in multiples
of 1, from 0 to 3 (  and -)
peak to peak.

. . . for more details circle 121 on Reader Service Card
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BATT CHECK

FET Input Circuit -which Triplett
pioneered in the Model 600.
LP(.!' Low Power Ohms -which
Triplett pioneered in the Model 601.
Auto -Polarity - which Triplett pio-
neered in the Model 602.
IMP' Triplett Micro -Power -which
Triplett is pioneering in the Model
603.
In fact, the Model 603 FET V -O -M
combines all 4 of those pioneering
features to make it the most feature -
packed V -O -M that Triplett or any-
one else has ever offered.
The new innovation -Triplett Micro -
Power - is a revolutionary V -O -M
circuit with such a tiny power con-

LP OHMS MICRO POWER
LITO POLARITY

sumption that the service life of its
ordinary carbon batteries is equal to,
or longer than, their normal shelf -life.
Imagine a V -O -M which needs bat-
teries only once a year.
And the Model 603 has a simple, un-
cluttered dial with just four scales to
cover 44 ranges, a null -type zero
adjustment for quick setting with no
parallax error, a suspension move-
ment that soaks up the shocks of
everyday bench and field use, end
a built-in overload protection that
shrugs off overload.
This great, new, feature -packed tester
...Triplett'sModel 603 FET V -O -M
is available for immediate delivery
for more details circle 131 on Reader Service Card

Model 603 $165
1. Exclusive TRIPLETT MICRO -POWER -
IMP'"" provides battery life in excess of
a year for carbon batteries.
2. LOW -POWER OHMS-LPI".2'."--6 ranges
with 70 mV power source for in -circuit
measurements without component damage.
3. FET V -O -M WITH AUTO -POLARITY -
convenient and time -saving, always reads
up -scale.

through your local Triplett Sales/
Service/Modification Center or dis-
tributor for $165: For more informa-
tion, or for a free, no -obligation
demonstration, see him or your Triplett
sales representative. Triplett Corpora-
tion, Bluffton, Ohio 45817.

For full details, dial toll -free
800-645-9200 for nearest Triplett

Representative ... New York State ...
Call Collect 516-294-0990

TRIPLETT
BLU FTON. OHIO 45817

The Worlds most complete line of V-0.M's
choose the one that's right for you.


