N AE
OCTOBER 1971 [:ll.k WA BRACE JOVANC

TE

WORLD'S .LAR Eq




N

Save the glft point coupons you'll recelve -

with each General Electric tube purchase
from your participating distributor . . .
and earn your great electric gifts.

1. GE Styling Comb, 282 Gift Points
2. GE Tape Recorder, 543 Gift Points
3. GE Marble Clock, 265 Gift Points
4. GE Youth Phono, 459 Gift Points

- Black & Decker ® Drill Set, 412 Gift Points

Shlo; | Electric Shoe Polisher,
DremelElctric Shoe Poisher GENERAL @B ELECTRIC

12 great gifts . . .
calculated to
please you

. GE Portable Vacuum Cleaner, 10. Brothers® Electric Pencil Sharpener,

564 Gift Points 260 Gift Points

. GE Toast-R-Oven™, 608 Gift Points 11. Brothers® Calculator, 4728 Gift Points
. GE Porta-Color® Television 12. Automatic Putting Set, 260 Gift Points

(reception simulated), 4331 Gift Points Tube Products Department, Owensboro, Ky.

288-37
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You can make more money selling
the Sylvania color bright SSXR.

And Olive Oyl will look just as beautiful.

Beauty is in the eye of the beholder. process lets us sell it to you at a lower
And the beauty of the color bright price than any “b ack surround” tube.
85XR is that its picture is in the same The picture will look beautiful to your

league as the more expensive “black sur- customer.

round™ and “black matrix” color tubes. The profit will look beautiful in your
Our bright phosphors make the color  cash register.

bright 85XR real competition for any pic- If that isn’t beauty. what is?

ture tube on the market.

And our simplified manufacturing SYLVANIA
i

) TV Reception Simulated. King Features Syndicate © 1971 World Rights Reserved. {8
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This month’s cover photo, courtesy of JFD Electronics Corp., illustrates one of many
possible techniques for installing their Stellar 2001 Antenna. More details concerning this
antenna are included in the article beginning on page 47.
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48 CHECKING INTEGRATED CIRCUITS
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future is tied to a new lease—by Ernest Fair.
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advantage of the new field of video tape recorders and improve your future profit
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Model310-FET

4

If ou need

'Il TRIPLETT %
J \AODEL 310-FET
4
I
waDE N US.A 1
BLUFFTON. O.

¢ -—’

» / iR
TRIPLETT CORR’ T 2
406138

a high-sensitivity,
hand-size V-O-M...
Buy Triplett’s 310-FET

With a 10 megohm input resis-
tance and a 300 mV DC sensitiv-
ity, Triplett's handy little Model
310-FET can handle practically
any electrical measurement you
may need.

Seventeen ranges (plus 6 AC
current ranges to 300 A with its
optional clamp-on ammeter at-
tachment), 3% DC and 4% AC

1. Hand-size FET V-O-M with 10 megohm
DC input resistance.

2. Low voltage range of 300 mV DC; X1
megohm range.

3. Single range switch; DC polarity-

reversing switch.
mation, or for a free demonstra-
tion, see him or your Triplett
sales representative. Triplett
Corporation, Bluffton, Ohio
45817,

accuracy, a polarity-reversing
switch and a rugged suspension-
type meter to soak up the hard
knocks make the 310-FET the
most convenient and most ca-
pable hand-size V-O-M you can
buy.

It's a real value at $78, so see
it right now at your local Trip-
lett distributor. For more infor-

m TRIPLETT

The World's most complete line of V-O-M's. ..
choose the one that's just right for you

. . for more details circle 129 on Reader Service Card
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LETTERS
e

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

Guest Author Article
Gets Right to the Point

It is apparent that Jack Devinsky of
RCA is very knowledgeable. His arti-
cle “Solid State Replacement—Prob-
lem or Profit” gets right to the point.

However, 1 think something should
be said about the serviceman who
knowingly uses replacement parts that
are not of prime quality. If the part
fails, the serviceman gets a call-back
and charges the customer again for his
time. He mistakenly believes that this
is profitable business.

In addition to Mr. Devinsky's highly
relevant comments, the serviceman'’s
reputation is at stake every time he
makes a service call. “News travels
fast,” particularly between neighbors.
Cail-backs cost the serviceman a loss
of many recommendations and poten-
tial customers. On the other hand, a
satisfied customer is his best salesman.

Sy Winuk
MARKETING MANAGER
ELECTRONICS DEVICES, INC.

Receives Good Response

A couple of months ago you were
kind enough to place an ad for me, as
I have retired from my Television
Sales & Service Shop and had some
equipment for sale. The response has
been very good, and I have sold most
of my test equipment.

Thank you for the wonderful work
you are doing for all of us TV men.
Keep up the good work.

C. Haves

Cartoon Intriguing

On page 28 of the August 1971 is-
sue of your magazine, you have pub-
lished a cartoon with the title: “Every-
time I change channels my neighbor’s
garage door goes up!”

This cartoon is particularly intrigu-
ing to me since I am responsible for
writing the FCC regulations under
which the radio controls for garage
door openers operate. As a matter of
fact, we have recently revised the rules
to require more suppression of spuri-
ous emissions from the receivers used
with these controls.

I would very much like to have a
copy of the full-size drawing from
which this cartoon was prepared. 1
would also like your permission to use

this cartoon in talks on interference

control which I deliver from time to
time.

HERMAN GARLAN

Chief, RF Devices Branch

Federal Communications Commission

Information on Precise

I noted your call for help in the
May issue for information on oscillo-
scopes manufactured by Precise.

The Book “Encyclopedia on Cath-
ode-Ray Oscilloscopes and Their Us-
es,” Rider & Uslan, second edition,
1959, John F. Rider Publisher, Inc.,
New York, pages 23 to 142 contains
a schematic for the Model 300B
scope, and pages 23 to 143 contain a
schematic for the Model 308 scope.
(Library of Congress Card No. 59-
15917.)

WiLLIaM J. UTTERBACK

Safety First!

I am what might be considered a
new subscriber to your magazine.
However, 1 have worked in electronics
for 17 years in my Naval career. |
have seen personnel injured by low
voltage, household voltage (personal
experience added), high voltage, and
what I consider super-high voltage
(anything over 2kv and add me in
again). I have seen injuries caused by
electrical power ranging from direct
current to that in the Gigahertz range.
The results of these injuries range
from busted knuckles to (I am sad to
say) blindness and even death.

Perhaps 17 years as a U.S. Navy
technician, working on everything
from radios to high-power radar, so-
nar and communications transmitters,
does not make me “the old man of
electronics”; but, it does give me
enough experience to recognize the
absence of critical safety information
and the presence of very dangerous
safety violations in the field of elec-
tronics. That is why I am so very sur-
prised that such a valuable and impor-
tant magazine as ELECTRONIC TECH-
NICIAN/DEALER could skip so lightly
over these items.

First, we’ll take the absence of criti-
cal safety information. Maybe com-
mon sense should cover this area.
However, there are those who would
peer through their dark glasses and
disagree or others who would shake
their wrist stubs in anger and anguish
at this suggestion.

The microwave oven can and has
caused blindness and has produced
cripples. If, for instance, there is dam-
age to the door seal, this is not a mere
hazardous situation. It is a downright

22 | ELECTRONIC TECHNICIAN/DEALER, OCTOBER 1971

dangerous burn and eye hazard. Don’t
beat around the bush. Spell it out. The
pin in the perforated door. A definite
burn hazard, but also another source
of eye hazard. An oversize hole be-
cause of a playful ice pick or nail, an-
other eye hazard.

All of this tells the story. There is
a need for periodic radiation tests of
these ovens. If the consumer is made
aware of all the hazards, he may not
buy the product. But for everyone that
you lose, you gain many more that
may want you to do the extraneous
radiation checks. You may also save
someone’s sight.

The door interlocks present another
problem area. Fool proof? Don’t bet
on it. They can and have been defeat-
ed. Defeated by technicjans as well as
the user. A Chicago suburbanite is
missing both hands because of this. He
was a regular worker at one of the
large plants that have microwave ovens
for worker use. He was working in
a cold storage room, handling frozen
food products. His hands became
very cold, so he defeated the door in-
terlocks on one of the ovens and got
a quick hand warmup. A few hours
later, his hands were swollen twice
their normal size. After gangrene set
in, the doctors were not sure they
could save his life, much less his
hands. To get the straight dope on
what can happen by defeating the door
interlocks, ask him. Gigahertz doesn’t
play silly games.

Now we will cover the other safety
violations. Perhaps I am a nit picker,
but the August issue shows a young
lady working on what must be as-
sumed to be a hot TV set. Just what
could happen to her with a wristwatch
on her wrist, a ring on her finger and
that nice dangley pendant around her
neck? That pendant hangs neatly into
the circuits. Let’s hope that if she or
any other technician. that follows such
practices can withstand the load long-
er than the fuse can.

The technician wearing his wrist-
watch on the cover of the July issue
is also asking for trouble. Any metal
object that is normally worn on the
human body and makes contact with
it, is a potential death trap for anyone
working in electronics or electricity.
I saw a young man lose a finger be-
cause of his strict adherence to a mar-
riage vow that he would never remove
his wedding ring. It was only 6v dc
from the positive battery post to the
grounded metal battery box.

I could tell you many stories, all
true, but my letter is alrcady exces-
sively long. Therefore, I will make a
suggestion. Start a “Safety Tips” col-
umn in your magazine. When you run
out of tips, start over again. Safety,

continued on page 26



Now Ford gives you a choice
of swinging or sliding doors.

Only Ford vans have so many better
ideas that make vans easier to drive,
to service, to use.

New Econoline Vans néw offer you a
choice of
conven-
tional
swinging
doorsor a
new gliding
side door for cargo handling in
cramped alleys and beside loading
docks. Three separate tracks, at top,
bottom and center, give bridge-like
support for solid, smooth, one-
hand operation, tight seal.

CENTER

(3 1

Shorter outside, easier to park. Com-
pared to other makes with similar
loadspace, Econoline Vans have sig-
nificantly less overall length. This
means easier parking and better
maneuverability in city-delivery oper-
ations—time saved on every trip.

Easy, out-front servic-
ing. Routine service
points are right at
hand under hood:
water, oil, battery,
wiper motor, voltage
regulator, pltus many
others.

Strong, Twin-i-Beam Independent
Front Suspension—Ford’s exclusive
design smooths the going for both
load and driver. Two

forged steel I-beam ‘ j
axles provide
strength and dura-

bility; wide wheel stance means sta-
bility in cross winds.

Wider a1 top for built-ins. Body sides
are more vertical, wider apart at top
than other vans. Built-in units fit bet-
ter and leave more aisle.

Big payloads. Three series in two

. for mpie details circle 110 on Reader Service Card

Sales leader for 11 straight years.
lengths offer maximum payload ca-
pacity of over two tons.

Engine clear forward. In Ford’s clear-
deck design, en-
gine is forward—
all the way out of
cargo area. Over
8% ft. clear floor
space behind
driver’s seat.
over 10 ft. in the :
SuperVan. Driver can easnly step
from seat into rear cargo area.

~ FORD
ECONOLINE
VANS
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Pick a present with RCA....

When you purchase RCA entertainment receiving and
picture tubes from your participating RCA Distributor

15 gifts for you and your family

1. Bulova Digital Electric 6. Baby's Busy Box Tiny Town Nurse Set
Alarm Clock 7. Mirro-Matic Buttet Dip-A-Flower Maker
2. Love-Me-Baby Doll Server-Fryer Easel Peg Chest
3. Mighty Tonka Crane 8. Drag Stripper Boys Skittle Pins
4. Paint by the Number Bike Atlas Train Set
Set (Not Shown) Mini Miss Girls Drag
5. Tiny Tonka Cars Tiny Town Doctor Set Stripper Bike

Play Santa Claus with your choice of 15 name-brand high
quality gifts for yourself, your home, your children, just in
time for the holiday gift-giving season!

See your participating RCA tube distributor for full details.
RCA/Electronic Components/Harrison, N. J. 07029
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Influencing the Consumer Market

One topic seemed
to be prevalent
during both the
National Service
Conference and
the NATESA
Convention in
Hot Springs, Ark.
It concerned the
problem of

} maintaining an
adequate parts inventory, schematic
library and skilled staff to service all
consumer electronic products.

The average successful shop must be
able to service a well-rounded assortment
of consumer electronic products—B/W-
and color-TV sets; AM, FM and SW
receivers; two-way communications
equipment; antenna systems; audio
amplifiers; phonographs; tape recorders;
intrusion alarm systems; microwave
ovens, etc. However, this is a long list
of sophisticated products. And when you
multiply this list by the number of
manufacturers, the resulting numbers
indicate an impossible situation. it
simply results in too much responsibility
for any one shop to handle.

Then, too, there are the “cheapies,”
those low-priced radios and TV sets that
are sold in some dime stores, drug stores
and discount stores. They are priced low
to sell and may initially work very well.
However, in cutting costs the manu-
facturer generally doesn’t bother with
schematic diagrams, circuit descriptions,
parts lists or those other details that
makes servicing feasible. Either you take
a chance, close your eyes and start
digging in, or you refuse to service
these low-grade products.

As a result of these pressures, it is
becoming increasingly common for
electronic technicians to refuse to
service anything unless it represents
one of the brands that they or their
shop sells.

By restricting one’s work to a few well
designed name brands, it is still possible
to handle a complete product line without
having to resort to excessive inventories
and other servicing problems that
reduce efficiency and resulting profits.
Some shops are now specializing to the
point that each electronic technician
handles but one brand and type of
product. Thus he can become so familiar
with what he services that he needn't
even bother to look up a schematic. It
then becomes almost instinctive that
this fault is caused by that component.
And the dollars come in even easier.

There are quite a few manufacturers
that are very concerned that their
products be serviced as efficiently as
possible. Many of these manufacturers
express this concern by attending the
National Service Conference (described
briefly in this month’s news). Many of
these same manufacturers, plus a few
additional ones, also show this concern
by loaning us consumer electronic
products to be studied in the ELECTRONIC
TECHNICIAN/DEALER lab and later
described to you. Not only do they
advertise in our publication, they also
go to the effort of supplying us with
service dzta, which we pass on to you.

In addition to the efforts that we have
had the opportunity to directly observe,
many of these manufacturers go to the
expense cf sending their technical
literature directly to you. They even go

EDITORIAL

out on the road and offer evening
seminars on electronic servicing in your
area or promote regional training
centers, which are maintained at a
considerable expense to them. Some
trade associations are now even planning
the construction of training centers to
help facilitate these training activities
(again note this month’s news section).

It is only reasonable to assume that the
manufacturers interested enough in their
preducts to work directly with you or
through a trade publication to see that
their products are serviced efficiently,
are also the manufacturers that tend

to listen to your complaints and
suggestions, modifying product circuitry
to make servicing as efficient as possible.
If it is therefore more efficient and
prcfitable to service their product lines,
and if you are going to have a policy

of servicing what you sell, then these
represent the product lines from which
you should select what you are going

to sell to the public. it makes absolutely
no sense to sell additional brands if
they represent products that you will

be less able to service—resulting in
lower long-term profits and poorer
customer relations!

Thiough bad personal service experi-
ences, by word-of-mouth and even
through some forms of advertising, the
public is gradually waking up to the fact
that the consumer electronic products
that they purchase must eventually be
serviced. A customer may save a few
doBars by buying from someone other
than a service dealer, but what value is
this savings if the product cannot be
used for any length of time! There is

continued on page 26
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New Heathkit Dual Trace
DC-15 MHz Scope...$3999%"

Build the Heathkit 10-105 dual trace scope and give your shop a new degree of
sophistication for a lot less than you'd pay for a comparable wired unit. The big 5”
(8x10 cm flatface) CRT provides separate signal display in channel 1 or channel 2
modes, direct comparison display in alternate and chopped modes, x-y mode for
presentation of signals as a function of each other. Has triggered time base with 18
calibrated rates, 0.2 us/cm — 100 ms/cmin 1, 2, 5 sequence, *3%; x5 sweep mag-
nification. Compare the price, compare the specs — then order your Heathkit 10-105
today.

Kit 10-105, 35 Ibs., mailable .......... ... ... ... ..... ... ... ... ... .. .. 399.95*

10-105 SPECIFICATIONS — VERTICAL — Accuracy: #=3%. Input impedance: 1 megohm shunted by 35 pF. Maxi-
mum input voltage: 600 VDC. Sensitivity: AC or DC, 0.05 V/cm. Frequency response: DC to 15 MHz, 3 dB with
4 cm deflection. Verzical windows: 2 minimum. Rise time: 24 ns. Overshoot: Less than 10%. Attenuator: 9
positions in a 1, 2, 5 sequence. 0.05 V/cm to 20 V/cm, 3%, Variable gain (uncalibrated) thru entire range.
Vertical display in sweep mode: Channel 1, Channel 2, Channel 1 & 2 alternately; or Channel 1 & Channel 2
chopped (50 kHz). HORIZONTAL — Time base: Triggered with 18 calibrated rates, 0.2 us/cm to 100 ms/cmin a
1, 2, 5 sequence, =3%. Continuously variable (uncalibrated) within the same range. Sweep magnifier: x5 (time
base accuracy is 5% when the magnifier is being used). External horizontal input: 750 millivoits/cm (uncali-
brated & not adjustable). 100 K ohm minimum input impedance, DC to 100 kHz. X-Y MODE — Sensitivity: 0.05
V/em to 20 V/em, *=3%. Frequency response: —3 dB @ 100 kHz (Channel 2). Phase shift between channels:
*+5° or less from DC to 50 kHz within graticule limits. TRIGGERING — Delay: Approx. 600 ns. Auto: Zero
crossing =2 cm of zero crossing. Norm: Within viewing area. Source: Channel 1, Channel 2, or Channels
1 & 2. Polarity: + or — slope. Coupling: AC or DC. Sensitivity: internai, ¥z cm; external, 100 mV minimum,
7 V max, GENERAL — Blanking in: TTL compatible (Logic 0-blank). Gate out: 3.5 volts minimum. input con-
nections: Vertical, coaxial & BNC; horizontal, binding post; external trigger, binding post on 3" center with
ground. CRT acceleratimg potential: 2200 VDC regulated. CRT type: 8210 cm, rectangular, flatface, D14-107GA.
Retrace suppression: DC coupled unblanking of the CRT. Graticule: 8 cm x 10 cm grid, edge lighted. Power
requirements: 105-125 or 210-250 VAC, 50/60 Hz, 60 watts. Warm-up time: CRT heating time, approx. 30 sec-
onds; for full calibration, approx. 15 minutes. Overall dimensions: 1056” W x 1238” H x 15” D. Note: Specifi-
cations measured at 25° C with 120 VAC line voltage.

------------ SRR Schiumberger [N
: HEATH COMPANY, Dept. 24-10 H
1 Benton Harbor, Michigan 43022 1
: O Enclosed is $ plus shipping. :
1 Please send model(s) )
1 [ Please send FREE Heathkit Catalog. :
1
I Name :
1
: Address :
Order your FRE_E : City State Zip :
1972 Heathkit ] Prices & specifications subject to change without notice. !
Catalog today! *Mail order prices; F.0.B. factory. TE-248J|
L

. .. for more details circle 113 on Reader Service Card
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continued from page 25

plenty of money to be made through local
advertising programs promoting the
security and satisfaction that a customer
can have in buying from a service

dealer that is ready and able to personally
stand behind the product he sells,
providing efficient service when needed!

And when you select the brands that

you will sell as a service dealer, you
needn't be concerned that you have not
included some nationally advertised
brands that feature full-page ads in the
newsstand publications. These advertise-
ments will actually help you, for they
will convince the customer that he or
she must have that new TV set, micro-
wave oven, etc., with all the special
features advertised. They will have done
the big job for you, and all you need

do is show the customer that the
products that you sell have all of these
features—these special features having
merely been given different brand names
—and that you can provide them with
all this in the brand that you are selling
—plus providing the extra advantage

of assuring them dependable service!
You will have no problem in switching
them to the brands that you have
learned are best for you (and therefore
best for them), those produced by
manufacturers that show they care about
servicing, either through direct contact
with you or the information they

provide you through ELECTRONIC
TECHNICIAN/DEALER.

/% A

LETTERSTOTHEEDITOR

continued from page 22

especially in the electronics field, can-

not be pushed too hard. It is very hard

to explain to a wife or mother why

their technician is no longer among us.

WILLIAM FELSCHER

ETCS USN

We would appreciate hearing com-

ments from others concerning this im-
portant subject. Ed.



...new ideas for moving electrical energy

They're exceptional items to find in
szock. But your Belden Distributor
of-ers them. Over 134 new electronic
cazle and cord offerings have been
added to the continually growing line

stock G
anSWerS ‘ of 3elden standards. We like to keep
new standard products coming. To

to keep your wiring make your critical wiring applications
jobs on schedule. easier to cope with. To keep your proj-
| ects. on schedule. Get a copy of the

latest Belden catalog. It identifies and

describes all the new items, plus the

longest, strongest line of electronic

wi-e/cable around. See your Belden

Distributor or write: Electronic Sales

Service Dept., Belden Corporation,

Richmond, indiana 47374. l

Electronic Sales Service Dept. BEULDEN @

134 new

Belden Corporaticn
Richmond, Ind ana 47374
Please send me
\ the latest Belden Electronics Catalog

Name___  —
Title___ P
Company. B

Address_____ R
134 new stock cables and cords for: communicalions »
broadcast audio « sound - data—coax, twinax « controls City_ —— o _Staze_
« instrumentation « strain gages « CCTV cameras « MATV «
retractile cords for telephones, microphones and power. Type of Business_ — S =

8-1-1 . . . tar mere details clrcle 102 on Reader Service Card




Pull sprayheads ~ Insertstemof

b

Withdraw “Slim-Jim"
replace sprayheads

“Slim-Jim™ into large

can and gress down

A “Slim-Jim,” pocket-size tunet spray that fits conveniently
almost anywhere. Shirt pocket. Service Caddy. You name it.

Tne ideal size and shape for service calls. Handy to use. Handy
to store. Handy to carry around. Lets you add to your caddy those
extra tubes you sometimes wish you had.

But that's not all: The “Slim-Jim” is refillable. Fills completely
to service as many as 6 to 10 sets each time.

You save by buying economy, bench-size 24-0z. cans of Tun-O-
Wash, Tun-O-Foam and/or Tun-O-Brite to fill and refill the "Slim-
Jim.” Best of all, there are no special gadgets for transferring
either. Takes just half a minute and is so simple, you’re kound to
wonder, “Why didn’t someone think of this before?”".

You asked for it. Chemtronics listens.

off from both cans

Available at your local distributor
in the Transfer Kit

KIT ]L Twa 24 oz. Tun-O-Wash
Twao “Slim-Jim'' Transfer cans

KIT 2 One each of Tun-O-Wash and Tun-O-Brite
Twa "“Slim-Jim* Transter cans

KIT 3 One each of Tun-O-Wash and Tun-O-Foam
Two “Slim-Jim'* Traasfer cans

CHEMTRONICS INC.

1260 Ralph Avenue, Brooklyn, N.Y. 11236

. . fer more details circle 1G5 on Reader Service Card
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READERS’ AID

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

For Sale

1 have a Tape-Athon, model 702,
background music machine for sale.
It is in excellent condition. Parts and
accessory equipment are also avail-
able.

JosEPH EsDALE
Esdale Commercial Sound
1769 Eastwood Avenue
Highland Park, Illinois 60035
312-831-2244

Needs Schematic

I need a Schematic and Service
Manual for an Atwater Kent radio
Model 32, serial no. 62177, of 1920
or 30 vintage. 1 will be glad to pay the
cost for the manual and schematic.

JoHN L. TUCKER
Box 247
Hometown, West Virginia 25109

Needs Schematic

I need a schematic for an Atwater
Kent, Model 46. If anyone has or
knows where I can obtain one, I will
pay for all postage to have a copy
mailed to me.

Ray PiTTS
Route #4, Box 463
Dalton, Georgia 30720

Knobs Needed

I need a set of knobs for a Pilot
TV37 television set. These have the
design of ship’s wheel on them. I
would also be interested in any parts
or information on this set, especially
a 3KP4 picture tube. I am also inter-
ested in pre-1930 radios, parts, tubes,
and literature.

ALVIN HECKARD
Heckard’s TV
RD 1, Box 88
Lewistown, Pa. 17044

sy
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Find SK replacements fast with
the new RCA SK Wall Chart
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A brand new expanded, king-size SK
Quick Selection Wall Chart which shows you
the correct SK replacement when the device
to be replaced cannot be identified is now
available from your local RCA distributor.

Keying all RCA SK types to applications,
and showing terminal diagrams and perform-
ance data charts, this 23" x 35" chart is just
what you need for fast SK replacement.

Also available is the new edition of RCA's
SK Series Top-of-the-Line Replacement Guide
which shows how only 79 RCA SK devices
can replace more that 20,000-OEM solid state
devices in radios, TV's, stereos, tape equip-
ment and other home entertainment equip-
ment.

The new Guide also features 17 industrial
type SK's that replace devices used in power
control and switching circuits and other in-
dustrial applications.

All RCA SK types are accurately cross-ref-
erenced with industry types in this updated
Reptacement Guide which you can use to ad-
vantage on every service call. See your local
RCA distributor for both the SK Quick Selec-
tion Wall Chart (1L1367) and the SK Re-
placement Guide (SPG-202L). They work
hand in hand to make your replacement job
faster and easier.

RCA | Electronic Components [Harrison, N. J.
07023

Fou
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NEWS OF THE INDUSTRY
e e

Manufacturers Meet to Discuss
Technicians’ Self-Regulation

During the National Service Conference and NATESA
Convention in Hot Springs, Ark., executives of a number
of major TV-set manufacturers participated in a discus-
sion with interested electronic technicians concerned with
the feasibility of a self-regulation program. (Tentative de-
tails of this program were described at length in the news
item, “Industry Works 10 Develop Voluntary Self-Regula-
tion,” on page 28 of our September issue.) These discus-
sions were lead by Charles Couch, Jr. CET, chairman of
the Industry Wide Investigative “Self-Regulation” Com-
mittee.

When discussing the need for self-regulation, it was
pointed out that it is estimated that $92 million in elec-
tronic servicing is conducted in’ Florida each ycar—I10
percent of that being fraudulent. With the current public
excitement over consumer protection, there are occasion-
ally exposes that have been challenged by reputable elec-
tronic trade associations. As an example, members of the
NEA and NATESA have given much publicity to a suit
that has been filed against a Miami TV station, which re-
portedly uncovered a dishonest service dealer and presented
its findings to the public. It is claimed that these findings
were not justified and the conclusions of a radio engineer
not experienced in servicing TV sets. The proposed honor
society would make its own evaluation of such incidents
and have the necessary budget to either support or prose-
cute—depending on its findings.

Mr. Couch concluded his introductory presentation to
the group by indicating that those involved should agree
on a uniform method of promotion and publicity. “If done
right,” he said, *“broadcasters, manufacturers and con-
sumer groups would be happy to support this society and
its activities.”

During the following discussion period, one manufactur-
er asked what the inference would be to the general public
concerning those that decided not to join the society. There
are many legal questions that must be answered to keep
out of trouble.

Since membership in the society is to be voluntary, a
leader of one regional servicing association asked what
would happen once a person that joined the society vio-
lated its code. How would you punish, rather than merely
expel the man? Once expelled, wouldn't he continue to
opecrate as before? Could a negative report be turned over
to the news media?

Not personally knowing of some other very important
national socicties—such as the Gem Society—one manu-

facturer wondered if the public would realize the impor-

tance of this new society.

Another manufacturer expressed concern in that it can-
not legally support one small society as opposed to those
outside the socicty. This would constitute restraint of trade.
This manufacturer felt that what was neceded was help
from the outside—maybe the federal government—to make
it effective.

In indicating what the society could do, one technician
told of an unethical service dealer that moved a branch
operation into his town. Soon he and other technicians were
hearing reports of unethical service. They checked with the
Better Business Bureau in the dealer’s home town and
learned more sordid details of his operation. Upon finding
a local customer willing to complain of fraud, they offered
to examine her TV set and provide supporting evidence
(they were not legally able to file suit, while she could).
Upon the successful completion of the case in court, the
unethical service dealer moved out of town.
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Caution was expressed that the society not be formed
merely for the protection of its members at the expense of
others. One association executive indicated that the society
should also be influenced by outside consumers so that it
can fairly deal with members and non-members alike
when investigating their service activity.

It was felt that in addition to a technician’s code of ethics
(something resembling the one in last month’s news item),
a code of ethics should be formulated for the service deal-
er. It should be beyond the requirements for the electronic
technician and include requirements for an adequate ref-
erence library of schematics, adequate test instruments, etc.

The manufacturers present expressed concern in up-
grading the quality of electronic servicing, and for this they
may offer financial support. However, they did not wish to
become involved in such a manner that they would be
treating non-cooperating electronic technicians unfairly.
That would be immoral and illegal.

It was again indicated at this informal get-together that
the members of the Industry Wide Investigative “Self-
Regulation” Committee are open to suggestions concern-
ing the design of an emblem, the wording of a code of
ethics for electronic technicians belonging to the society,
the wording of a code of ethics for service dealers belong-
ing to the society, ways of promoting the society to the
public, ways of obtaining financial and moral support from
manufacturers and the government, and ways of giving the
society effective teeth. (Your comments are again welcome.
Please address your letters as suggested in the September
news story.)

FCC Proposes Regulating
Cameras, Cartridges, Videoplayers

Rules have been proposed by the FCC to limit the
amount of RF radiation permissible from restricted radia-
tion devices (Class 1 TV devices) that produce an RF car-
rier modulated by a TV signal, including inexpensive TV
cameras, and TV cartridge and videoplayer systems. It was
also proposed that these  devices be type approved by the
commission.

The commission said that there was a “beneficial utility””
in coupling TV cameras with standard TV sets for many
special purposes in industry, governmental operations,
schools and homes, but that it wished to avoid uncon-
trolled use of the radio spectrum and harmful interference.

The proposed rules would place an upper limit on per-
missible RF radiation from Class 1 TV devices. The limit
is intended to permit the reproduction of a picture of good
quality when the device is directly connected to a TV re-
ceiver of average characteristics, but the limit is intended
to be sufficiently low that the interference potential of the
device, coupled with a TV set, would be confined to an
area within a few feet of either unit.

National Electronics Service Conference
Conducted in Hot Springs, Arkansas

The sixth National Electronics Service Conference was
held at the Arlington Hotel in Hot Springs, Ark. Very ca-
pably coordinated by Don Martin, the meeting proved to
be a great success.

Those attending the conference were divided into five
groups to discuss in detail the following topics: “Standardi-
zation of In-Warranty Parts and Labor Forms,” “Deter-

continued on page 32
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3C0 ohmr system, VHF-UHF-
FM, 300 ohm input and four 300
ohm outputs using twin lead wire.

List $43.95

75 ohm system 75 ohm system,
VHF-UHF- VHF-UHF-
FM,750hm FM,75 ohm

input and ; input and

four 75 single 75

ohm outputs ohm output

using coaxial cable. using coaxijal cable.

List $46.95 List $45.95

3000hm sys- 75 ohm sys-

tem, VHF- tem, VHF-

FM only, FM only,
300 ohm

input and four - and 300 ohm
300 ohm outputs , inputs and four 75
using twin lead wire. ohm outputs using coaxial

List $33.95 cable. | jst $39.95
WRITE DEPT. ETD-10 FOR CATALOG NO. 20-594.

THE FINNEY COMPANY
11' 34 W. Interstate Street
Bedford, Ohio 44146

. . . for more details circle 109 on Reader Service Card
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NEWS...

continued from page 30

mining Fair Rates for In-Warranty Products Service,’
“Consumerism and the Responsibility of Each Segment of
the Electronics Industry,” "How Can Electronics Parts
Manutacturers Speed Up Development of Universal Parts
for Newly Introduced Products,” and “Ways to lmplement
the National Training Coordinator Program.”
(Unfortunately this conference was held so late in the
month that it is not possible 10 include the resolutions for-
nutated by each discussion group and passed by the con-
ference. We expect 10 include themn in next montl’s issue.)

Consumer Electronics Sales
Increase over 1970 Figures

Total U.S. sales of consumer electronics, reflecting U.S.
produced and imported products, for the first six months
of 1971 showed increases in all categories over the same
period in 1970, reported the Electronic Industries Associa-
tion’s Marketing Services Department. Even stronger sec-
ond quarter activity, indicating a continuing pick-up, was
also noted by Jack Wayman, stafi vice president, EIA,
Consumer Electronics Group.

Total U.S. color-TV sets sales during the first half of
1971 were 42.3 percent ahead of the number sold during
the first half of 1970. (Second quarter total U.S. color-TV
set sales were up 54.3 percent from the second quarter
sales a year ago.) B/W TV-set total U.S. sales for the first
half of 1971 were 21.5 percent ahead of sales in the first
six months a year ago. (Second quarter total U.S. B/W
TV-set sales were up 23.4 percent from a year ago.)

Total U.S. sales of tape players are incomplete because
of the non-availability of total automobile tape player sta-
tistics. Other than automobile tape player sales, however,
increased 44.1 percent for the first six months of 1971
over sales in the same period last year. (The second quarter
increase was 55.4 percent.)

New Monthly Report
Covers ISCET Activities

As a trade journal dedicated to serving your professional
needs, we feel that it is extremely important to emphasize
the activities of various national trade associations directly
related to your work. It is our belief that you should be
kept aware of what they are doing and encouraged to
participate in their programs.

For this reason, we are now making space available
monthly for special reports from the International Society
of Certificd Electronic Technicians. We would be pleased
to give comparable coverage to any similar national or-
ganization.

ISCET Report, October 1971

Darry! Widman, CET, the new ISCET chairman, is a dy-
namic young man who will do a great deal to put “ISCET
on the map.” Already some great strides have been made
as Mr. Widman pointed out in his recent speech at the
CSEA (California association) board meeting. A few of
these comments by Mr. Widman, and the list of topics,

continued on page 64

FIND A REPLACEMENT, EVERYTIME

...with IR’s new universal

TRANSISTOR APPLICATION

SLIDE RULE!" - -

REGULAR PRICE: $1.00

INTERNATIONAL RECTIFIER

Semiconductor Division: 233 Kansas Street, El Segundo, California 90245 - (213) 678-6281

with the purchase
of $10 worth of
IR Transistors
from your local
distributor

% ]

ISR |

. .. for more details circie 114 on Reader Service Card
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TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
... All Makes

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest and now the
largest tuner service company in the world. Here is what
you get:

1. Fastest Service — 8 hr. — in and out the same day. Overnight
transit to one of our six plants, for parts, tuners or IF-modules.

2. All tuners cleaned inside and out, repaired, realigned and air
tested.

3. On IF-modules all stages checked, all traps set with high calibre
test equipment.

4. Fine Quality! Your customers are satisfied and you are not
bothered with returning your units for rework!

5. Lower Cost! Up to $5.50 less than other tuner companies!

FIRST TO OFFER 365-DAY GUARANTEE!

6. Friendly, helpful personalized service! COLOR—BLACK & WHITE—TRANSISTOR TUNERS—ALL MAKES
GUARANTEED COLOR ALIGNMENT—NO ADDITIONAL CHARGE

We offer you finer, faster...  vHFurrmm  $9.95
- UV-COMBO $16.95
Precision

IF-MODULE $12.50
a a =N FOR 312,95 UP (NEW OR REBUILT)

i Major Parts charged at Net Price
it CUSTOMIZED REPLACEMENTS AVAILABLE

For fastest service, send faulty unit with tubes, shields and all broken parts to:

LIKE TO DO IT YOURSELF? PTS ELECTRONICS, INC.

PTS makes all tuner parts available to you.
HOME OFFICE—P. O. Box 272—Bloomington, Ind. 47401 Tel. 812/824-9331

@ond one dollag_(redeEn Shin) Few o EAST P. 0. Box 3189—Springfield, Mass. 01103  Tel, 413/734-2737
— . 0. Box —Springfield, Mass. el. -

TUNER REPLACEMENT GUIDE AND PARTS CATALOG WEST COAST— P. Q. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220

%60 pages of top information ®Blow-up of all tuners olargest MOUNTAIN— P. Q. Box 4145—Denver, Colo. 80204 Tel. 303/244-2818

Box 7332—Longview, Tex. 75601 Tel. 214/753-4334

exact tuner replacement guide eAntenna Coil Replacement Guide SOUTHWEST— P. 0.
eMulti-fit Replacement Tuner Shaft Guide SOUTHEAST— P. O. Box 6771—Jacksonville, Fla. 32205  Tel. $04/389-9952

. . . for more details circle 124 on Reader Service Card
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An Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

ANY

May we send you your choice of
any three books on the facing
page as part of an unusual offer of a
Trial Membership in Electronics Book
Club?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics—radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering—you will find
that Electronics Book Club will help
you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (combined values up
to $43.80) for only 99¢ each with your
Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.

S. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

THESE
UNIQUE
BOOKS

SPECIAL FREE BONUS

. . « if you act now!!

Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

TUBE/TRANSISTOR
SUBSTITUTION GUIDE

A completely updated, quick-reference source
for popular tube & transistor substitutions.

Regular List Price $4.95

... yours for only

... with Trial

(Combined List Price $4380) Club Membership

tional .Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.

6. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest . ..
and to save substantially while so do-
ing.

How the Club Works

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

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

99:

promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214,

Typical Savings Offered Club

Members on Recent Selections

Fire & Theft Security Systems
List Price $7.95; Club Price $3.95
TY, Radio & Hi-Fi Hints & Kinks
List Price $7.95; Club Price $4.95
Beginner's Guide to Computer
Programming
List Price $9.95; Club Price $6.95
199 TV Tough-Dog Problems Solved
List Price $7.95; Club Price $4,95
Jack Darr's Service Clinic No. 2
List Price $7.95; Club Price $3.95
Zenith Color TV Service Manual—Vol. 2
List Price $7.95; Club Price $4.95
Transistor Projects for Hobbyists
& Students
List Price $7.95; Club Price $4.95
Electronic Muslcal Instruments
List Price $7.95; Club Price $4.95
Electronic Designer's Handbook
List Price $9.95; Club Price $5.95
Dictionary of Electronics
List Price $6.95; Club Price $5.50
Computer Circuits & How They Work
List Price $7.95; Club Price $4.95
Commercial Radio Operator's License
Study Guide
List Price $7.50; Club Price $5.95
Japanese Color TY Service Manual
List Price $7.95; Club Price $4.95
Solid-State Circuit Design & Operation
List Price $9.95; Club Price $7.95
How to Read Electronic Circuit Diagrams
List Price $7.95; Club Price $3.95
Electronic Test & Measurement Handbook
List Price $7.95; Club Price $4.95
Pulse & Switching Clrcuits
List Price $7.95; Club Price $4.95
Circuit Consultant's Casebook
List Price $9.95; Club Price $5.95
Computer Technician's Handbook
List Price $10.95; Club Price $7.95
Handbook of Magnetic Recording
List Price $7.95; Club Price $4.95
125 One-Transistor Projects
List Price $7.95; Club Price $4.95
Servicing Modern Hi-Fl Stereo Systems
List Price $7.95; Club Price $4.95

AN EXTRAORDINARY OFFER...
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Transistor Circuit Guidebook

Philco Color TV Service Manual

How to Use Vectorscope-Oscillo-

scopes, Sweep-Marker Generators

Regardless of your
niche in the world of
electronics, wyou’ll find
this collection of tran-
sistor and solid-state
circuits of value. Sec-
tion titles read like an
electronic circuit
‘““Who’s Who": tuners
and receivers — ampli-
fiers — test devices —
power - controlling
— light - controlling —
transmitter — audio —
special receiver — auto-
motive — computer — TV circuits, and many,
many others. Within each section is a wide va-
riety of circuits touching virtually every point
of interest. Each circuit is accompanied by a
description of how it works, pointing out un-
usual features and applications. Technicians
who acquire a familiarity with these circuits
will be far better equipped to cope with present
and future equipment troubles. 13 big sections,
104 circuits in all, 224 pps. Hardbound.

TRANSISTOR
CIRCUIT
GUIDEBOOK

List Price $7.95 ® Order No. 470

Electronic Hobbyist’s IC Project
Handbook

Here’s your chance to
become familiar with
those fascinating com-
ponents—integrated cir-
cuits — and have fun
building some useful de-
vices at the same time.
In all, this new book

ELECTRONIC HOBBYISTS

PROJECTS HANDBOOK

describes 50 different

I 1 projects, all based on

i \ 'f;:d using popular IC’s
p which are inexpensive

and available at all
parts stores. Some of
the devices —such as
the l-watt phono amp and IC power supply—
can be built in an evening. More sophisticated
projects—like the electronic organ or the
RDIAA equalization preamp—offer a greater
challenge, You can build practical devices like
the tachometer with bulb alert, or the 50-watt
amplifier, or some “just for fun” gadgets like
the simple memory tester or the miniature
adding machine. 160 pages, 50 projects, 100
illus.

List Price $6.95 8 Order No. 464

Electronic Design Charts

An all-in-one service
guide for Philco color
sets, with 12 complete
e it L el schematic diagrams for
COLOR TV SERVICE MANUAL

chassis 15M90/91 to
20QT88. Here in one
manua]l s complete

service data for all the
color models produced
by Phileco and Philco
Ford (thru 1970), from
the all-tube to the lat-
est hybrid solid-state
chassis, imcluding the
small-screen portable
Model T5062WA. The unique 36-page foldout
section contains 12 complete schematic dia-
grams, representing all the chassis covered.
The profusely illustrated text delves into each
section (video, chroma, vertical, horizontal,
ete.), and points out specific problems based on
the author’s extensive experience. Included
are complete alignment and setup instructions,
detailed in step-by-step form. 160 pps., plus
36-page schematic foldout section. Long-life
vinyl cover.

List Price $7.95

® Crder No. 522

Electronic Circuit Design
Handbook

New Third Edition—A
brand-new, enlarged
edition of the ever. pop-
ular circuit designer’s
‘“cookbook,”” now con-
taining over 600 proven
circuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Now
you can have, at your
fingertips, this careful-
ly-planned reference
source of tried and
tested circuits. Selected from thousands sub-
mitted by distinguished engineers, these
*thought-starters’” are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . . . both
basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 384 pps.,
19 big sections, over 600 illus., 8154” x 117,

List Price $17.95 [ ] Ordzr No. T-101

Small Appliance Repair Guide

— At last, a Dpractical
guide that tells how to
use modern TV test in-
struments. Scope types
and specifications are
covered, including DC
dual-trace amps, and
probes. Thoroughly ex-
plains vectorscopes,
with details on vector
timing charts, demodu-
lated patterns, phase
and frequency mea-
surements ; practical
oscilloscope applica-
tions, encompassing how to make peak-to-peak
and DC measurements, time-base measure-
ments, video and sync waveform analyses;
sine, square, and triangular wave testing; us-
ing the new push-button signal & sweep-
marker generators; vectorscope trouble-shoot-
ing and alignment techniques; how to isolate
defective ICs and transistors, using as exam-
ples more of the current modular TV circuits.
256 pps., over 226 illus.

How 10 use
VECZORSCOPE-0SCILLOSCOPES
8 SWEEP-MARKER GENERATORS

List Price $7.95

Understanding Solid-State
Circuits

This brand-new book
truly eliminates the
mystery of solid-state
circuits and devices.
Written to serve the
interests of anyone at
the sub-engineering lev-
el (service technicians,
hobbyists, students,
etc.), the content thor-
oughly explains semi-
conductor circuit oper-
ation without delving
into electrochemical
physics and high-level
mathematics, Encompasses amplification, feed-
back, sinusoidal and non-sinusoidal oscillators,
gain control, logic circuits, and integrated cir-
cuits. Semiconductors covered include SCRs,
FETs, ICs, light-sensitive and voltage-sensitive
devices. The perfect text and reference on sol-
id-state devices ‘and basic circuit operation.
Even if you have already mastered the impor-
tant. aspects of solid-state electronics, this book
will update and add much to what you already
know. 192 pps., over 150 illus.

List Price $7.95 ®

® Order No. 550

Order No. 513

FET Applications Handbook

Here is a collection of
59 often-needed design
charts, reproduced in
large 8%"” x 11" for-
mat, organized to save
busy technicians and
engineers hours of com-
putation. The graphical
reproduction used elim-
* inates the ambiguity
which results when key

ot M Ot reference scales are not
33 ¢ clearly identifiable. In
many instances, the de-
sign data on which the
charts are based has been presented elsewhere
in forms which are either difficult to use or do
not offer the required accuracy. This volume
takes these factors into consideration, inas-
much as the author has actually tried and test-
ed various presentations to develop those which
provide the most direct and accurate computa-
tions possible. 128 pps., 8%%"”x11”. Comb-bound.

—

‘ELECTRONIC
_DESIGN

3

Learn to repair dozens
of small household ap-
pliances with the use
of this authoritative,
low-cost handbook. Pro-
fusely illustrated, the
text tells how to find
the cause of trouble in
minutes, and how to go
about making the re-
quired - repairs. You'll
~«T™ also pick up helpful

¥ hints on disassembly
and assembly, one of
the real “tricky” as-
pects of many appliance repair jobs. General
troubleshooting procedures are explained to
familiarize you with the techniques of appli-
ance repair. Succeeding chapters deal with
thermostats, skillets, sauce pans, irons, toast-
ers, coffee makers, blankets, mixers, knives,
deep fryers, hair dryers, electric shavers, and
small motors found in countless appliances.
You’ll learn how they operate, and how to make
practical tests and repairs. 11 Chapters, 224
pps. Over 150 illus., Appendix and Index.

SMALL
APPLIANCE
REPAIR
GUIDE

BY WA LEMONS & GALM BONTGOMARY

List Price $5.95 [ ] Order No. 110

List Price $7.95 ® Order No. 515

SE N D No MON EY! Simply fill in and mail postage-paid Airmail card today!

. . . for maore getails circle 104 on Reader Service Cara

This revised 2nd edition
contains a wealth of
data on the FET and
its various applications
in practical circuit de-
signs, material pre-
pared by some of the
most capable engineers
in the field. Early Chap-
ters delve into current-
voltage relationships,
application areas, DC
and AC amplifiers, volt-
age controlled attenu-
ators, and limiter and
circuits. Additional Chapters deal

chopper
with. linear applications, chopper and switch-

ing circuits, integrated circuits and photo-
FETS. Also FET oscillators, describing vari-
ous types and the necessary biasing arrange-
ments, Essential design data includes starting
conditions, - power output, frequency stability,
and efficiency. Information of immediate value
to anyone looking for FET circuit applications,
including numerous practical circuits. 320 pps.,
250 illus., 26 Chapters. Hardbound.

List Price $14.95 [ ] Order No. 240
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NEW AND NOTEWORTHY
e e e e ane. —.

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

TRIGGERED-SWEEP SCOPE 701

Provides either vector
or dual-trace modes

The Model PS163 dual-trace
triggered-sweep scope is designed
for observing Channel A, Channel
B, the two channels alternately, two
waveforms developed by chopping
the dual inputs, or a vector

pattern at the push of a button. A
switch on the front panel provides
a choice of illuminating either a
vector or grid graticule in front of
the CRT. Both channels are said to
have Smv/cm direct-probe sensi-
tivity, there being a 13 position
input attenuator included to read
low-capacitance probe measure-
ments directly without calculations.
Specifications indicate a vertical
bandwidth of dc to 8MHz * 3dB,
the instrument being usable to
20MHz. The time base is said to
be adjustable from 0.1us to 0.1 sec
in 19 ranges, plus TV horizontal,
TV vertical, 60Hz and external
positions. Price $495. Sencore.

FOR MORE NEW PRODUCTS
SEE PAGE 67
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SECURITY
CAMERA 700

No adjustment necessary
once properly focused

The Model PVC829 security
camera is compact, lightweight and
simple in design, reportedly requir-
ing no further adjustment once it is
focused. The camera is said to
have a switchable RF/video output
which enables it to feed both video
monitors and standard home TV
receivers. Specifications indicate a
2/3-in. vidicon, a 525-line random
interlace scanning system, 450-line
resolution, 10-step gray scale, and
a signal-to-noise ratio better than
40dB. Price: $275.00.
Audiotronics Corp.

SPEAKER SYSTEM 702

Permits placing speakers
anywhere for stereo use

An innovative stereo product, Model TRS-17, is reportedly the first speaker
system in the industry to operate without wires. Turning every electrical
outlet in the home into a stereo sound source, the stereo system contains
circuits that permit it to be simply plugged into the wall. Twin matching
oiled walnut, damped bass-reflex enclosures each contain an

integrated receiver/amplifier section. The transmitter has center frequencies
of 2.30MHz left channel, and 3.22MHz right channel and modulation
sensitivity of 1.5v p-p at 400Hz. The speaker assembly has a related response
of 50Hz to 17.5KHz and measures 11 in.W by 14 in. H by 7 in. D with
rotatable accent trim for horizontal or vertical mounting.

Price $129.95. Concept Plus.



PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

VHF Or UHF Any Type $9.75.
UHF/VHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

_Fast efficient service at our four con-
veniently located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.—
SARKES TARZIAN, INC.

All tuners are cleaned inside and out,
repaired, realigned and air tested.

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

Characteristics are:
Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi-Gain Lo-Noise

If you prefer we’ll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST ........ 817 N. PENNSYLVANIA ST., Indianapalis, indiana . . TEL: 317-632-3493
(Home Office)

EAST .2 so25ex e 547-49 TONNELE AVE., Jersey City, New Jersey ... TEL: 201-792-3730

SOUTH........... 938 GORDON ST., S.W., Atlanta, Georgia . . . . . . .. TEL: 404-758-2232

SOUTH-EAST ... .. 1505 CYPRESS ST., Tampa, Florida . . .. . ...... TEL: 813-253-0324

WEST............ SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California TEL: 213-769-2720

.. . for more details circle 130 on Reader Service Card
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TEST HOURS
A MONTH

MEANS THE KIND OF QUALITY, DEPENDABILITY AND FEWER CALL-BACKS
THAT ZENITH "ROYAL CREST REPLACEMENT TUBES GIVE YOU!

We spend a lot of time checking Zenith “Royal
Crest” circuit tubes. To help you avoid embarrassing
and costly call-backs. To give youreplacement tubes
tested for reliability and longevity.

1,500,000 hours of tube testing are logged each
month in Zenith Quality Control Laboratories. And

no tube is passed unless it meets the same rigid
quality standards as the original equipment used in
Zenith products.

Result: a complete line of more than 1,200 ““‘Royal
Crest” replacement tubes . . . each one built with
Zenith quality for fewer call-backs and longer life.

THE QUALITY GOES IN BEFORE THE NAME GOES ON’
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TEKLAB REPORT

Exploring Zenith’s

Titan 110 Color-TV Chassis --

Part 1l

by Joseph Zauhar

Three integrated circuit packages on
two Duramodule cards make up the complete

color processing system

B Last month we reviewed the
power supply, horizontal and video
processor circuits used in the 25CC-
55 all solid-state color-TV chassis.

The color processing circuits used
in this chassis emplcy three IC
packages, and the subcarrier regen-
erator IC is contained in a 16-lead-
ed dual in-line plastic package
known as the DIP package. This is
the same package that has been used
as the sound detector in the 22AB-
55 TV receiver.

_/',

680pf

)|
1

51

TO DEMODULATOR

lOl,uf lollup

—T~ e~

3.02h

68

| 820pf

o
/
\l

As we review these important cir-
cuits, they can be followed in this
month’s TEKFAX Schematic No.
1383.

Automatic Tint Guard

To improve flesh-tone reproduc-
tion from station to station or from
time to time on a given station, this
chassis employs a “Tint Guard,”
which is said to be identical to the
circuit used in the 40BC50 chassis.
The customer is permitted to select
one of two different options of color
demodulator matrix. The selection is
made by pulling out the HUE control
knob located on the front panel to
select the modified matrix. This cir-
cuit will reportedly help the custo-
mer accept the color rendition of
flesh tones without control adjust-
ment.

Modification of the color matrix
is accomplished by closing switch
S, (Fig. 1). When S, is closed, a
680pf capacitor is connected in
parallel with the 820pf capacitor
and 68Q resistor that provide the
terminator impedance for the de-
modulation injection phase shifting
network. The result of adding the
680pf capacitor to the network is an
increase in the angle between the

Fig. 1—A simplified diagram of the Automatic Tint Guard circuit employed in Zenith’s 25CC55
color-TY chassis.
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l—e Rr.v OUTPUT
HROMA HROMA CHROMA
crrgee APLIFIER CHROMA QUTRUT DEMODULATOR —e 8Y OUTPUT
SIGNAL 221.43 TO DEMODULATOR 22146
l—» G.v oUTPUT
COMPOSITE
CHROMA TO
SUBCARRIER 7 b
REGENERATOR INJECTION | INJECTION
ACC. | courunge |
CONTROL PHASE_SHIFTING
VOLTAGE | NETWORK |
ac.c. APC.
DETECTOR DETECTOR
-5
SUBCARRIER COUPLING &
REGENERATOR SUBGARRIERIOTEUT o piiAse SHIFTING
221.42 | NETWORK |
GATE FROM DC
INPUT HUE CONTROL

Fig. 2—Block diagram of the color processing system employing three IC packages.

Zenith Corp.

R—Y and B—Y demodulator out-
puts and a decrease in the G—Y
amplitude.

While viewing a gated rainbow
signal on the TV screen and moving
the TINT GUARD switch from a nor-
mal to the modified position, the
blue bars shift to our right and the
red bars move to the left.

We then turned to a good color
transmission and adjusted the re-
ceiver controls for the best possible
picture with the Automatic Tint
Guard (ATG) switch in the OFF
position. Then the HUE control was
rotated so that the flesh tones were
of a greenish cast. By activating the
ATG feature, the flesh tones
changed from green to a near nor-
mal picture. Again, the ATG was
turned OFF and the HUE control was
rotated to produce a magenta flesh
tone. Then by reactivating the ATG
feature the magenta flesh tones re-
turned to a satisfactory picture.

Color Processing Circuits

The color processing system (Fig.
2) employs three IC’s, each con-
tained in an in-line multi-terminal
package which plugs into an appro-
priate socket. Two of the color pro-
cessing Duramodules (cards No.
9-27 and 9-37) used in this chassis
are shown in Fig. 3 and 4 respec-
tively.

Courtesy of

Card No. 9-27 is color-coded
black for easy identification and
contains circuitry for the color sub-
carrier regeneration functions of the
color processing system. This card
is the carrier for the 221-42 IC. All
of the component parts are mounted
in holes which form rectangular co-
ordinate patterns. The black stripes
trace the copper pattern located un-
der the card.

The IC is symmetrical in shape
and form to prevent misapplication
and damage. Identification before
insertion can be made in the follow-
ing way: A hollow center cavity in
the socket has a pointed configura-
tion (or notch) on one end. The
end of the socket corresponding to
that pointed cavity shape also cor-
responds 1o the pin No. 1 end of the
device, and this pin is also identified
on the integrated circuit.

Sub-carrier regenerator assembly,
No. 9-27 provides the crystal con-
trol oscillator, APC phase detector,
ACC phase detector, and dc hue
control functions of the color pro-
cessing system.

Duramodule No. 9-37 (Fig. 4) is
color coded orange and contains
two IC’s, the 221-43 chroma ampli-
fier and the 221-46 demodulator.
The chroma amplifier IC No. 221-
43 (color-coded orange) is located
to the left on the 9-37 card.
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Fig. 3—Photo of Duramodule No. 9-27 with IC
No. 221-42, which provides the circuitry for
color subcarrier regeneration.

Fig. 4—Photo of Duramodule No. 9-37, color:
coded orange, which contains two IC's, the
221-43 chroma amplifier and the 221-46 de-
modulator.

This Duramodule card provides
the function of ACC gain control
amplification, color killing, dc gain
control amplification, color demod-
ulation, and chroma matrixing of
the color processing system.

Duramodule cards No. 9-27 and
9-37, with the peripheral compo-
nents located just off the terminal
strips, comprise the entire color
channel of these TV receivers.

Subcarrier Regenerator Circuit

The subcarrier regenerator used
in the 25CCS5S5 is almost identical to
the one used in the 4B25C19 and
40BC50 color chassis. Low level
chroma information appearing at
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Fig. 5—The chroma subcarrier IC used in the 25CC55 color chassis. Courtesy of Zenith Corp.
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Fig. 6—Schematic of the chroma demodulator circuit, which is contained in an in-line multi-ter-

minal package and plugs into its associated socket. Courtesy of Zenith Corp.

Photo showing the three video output transistors, which plug into sockets on the 25CCS5 coﬂo;
chassis.

Underside of Duramodule No. 9-27 showing
the connecting circuits.

test point Q (Fig. 5) is coupled
through the NORMAL-ALIGN switch
to the junction of the 12pf and 50pf
capacitors and enters the subcarrier
regenerator IC at terminals No. 13
and 14. The capacitors mentioned,
plus associated circuitry, form a
quadrature network to provide the
proper phase of the burst signals for
developing ACC and APC (Auto-
matic phase control) voltages.

ACC voltage, developed within
the 1C, appears across terminals No.
15 and 16 (test points J and JJ).
Normal ACC voltage is very low in
this particular design, approximate-
ly 0.035v. APC voltage, developed
within the IC, appears across termi-
nals No. 11 and 12, and is applied
to the oscillator section within the
IC. Terminal No. 6 is the oscilla-
tor input, while the oscillator output
(3.58MHz CW) appears across ter-
minals No. 7 and 8.

The subcarrier output signal ap-
pears across terminals No. 2 and 3
and is coupled to a phase delay net-
work (47uh and 15uh coils and as-
sociated capacitors).

The subcarrier signal appearing
at the junction of the 15uh coil and
470pf capacitor is of —(R—Y)
phase and is coupled to a 6.8uh
coil, then injected into the demodu-
lator. The 6.8uh coil and 360pf ca-
pacitor delay the subcarrier signal
105° to a —(B—Y) phase and cou-
ple the signal into the demodulator.

continued on page 62
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What’s New In TV Receivers For 1972

More 25-in. black matrix picture tubes,
increased use of modular circuits with solid-
state components, arid prices lowered on some
remote-control units, highlight the features
employed in TV sets for this coming year

B Even with some price increases
in various TV set models, we also
find an increase in sales over the
previous two years. Most manufac-
turers have shown their new line
with a number of features geared to
increase sales by offering better pic-
ture quality, easier customer tuning
and modular circuits for reliability
and simplified tuning.

Some of the manufacturers have
lowered their prices on remote con-
trol units and expanded them to a
greater portion of their new line,
which will now attract buyers who
could not afford this luxury before.

We will see more preset controls
to simplify tuning for customers
who become confused with color
tuning. Some TV set manufacturers
will be using a marker on the con-
trols, while others will have a push-
button with separate preset controls.

Solid-state devices are used in
more than 80 percent of the circuit-
ry and the K-20 chassis employs an
IC sound system in Admiral’s new
color-TV set line.

Electrohome’s color chassis C10
employs a fifth harmonic horizontal
output system and a solid-state high
voltage rectifier.

A new AFC circuit will be used in
the Magnavox T958 chassis to make
the setting of the TINT control less
critical for reproducing flesh tones.

The 60Hz power transformer has
been replaced by a small compact
power supply on a module in Mo-
torola’s Quasar series of color-TV
receivers.

A 7-in. diagonal screen color-TV
portable receiver adaptable for ac or
car battery operation is introduced
by Panasonic.

This article will review some of
the features and circuits employed

in the new TV sets, and a
more detailed circuit de-
scription will be given
each month in the Teklab
Report.

ADMIRAL

According to the Ad-
miral Corp., a new Solar-
color system and 18 new
25-in. consoles, with ex-
clusive color monitor con-
trols and solid-state re-
mote controls, highlights
their line of 37 new color-
TV receivers.

The new TV sets report-

edly have solid-state devices in more
than 80 percent of their circuitry—

this includes the 12-, 16-,

21-, 23-, and 25-in. TV receivers.
The company indicates that its

A color-T¥ set, Model 3L3568, is introduced
by Admiral. It is said to include a 23-in. (295
sq.-in.) Super Brite color picture tube, 25kv
chassis, instant play and automatic fine tun-
ing. Courtesy of Admiral Corp.

combines the black matrix picture
tube with high-gain hybrid video cir-
cuitry to produce a color picture
more than 100 percent brighter. The
hybrid K-20 chassis is said to em-

18-, 19-,

Solarcolor system technologically  ploy an IC sound system—with ca-
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Fig. 1-—Admiral’s hybrid K-20 color
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chassis employs an IC sound system. Courtesy of Admiral Corp.



pacitors, diodes, sound amplifier,
audio pre-amplifier and sound de-
tector in one IC package, as shown
in Fig. 1.

A single touch AFC and COLOR
MONITOR control enables the viewer
to set the flesh tones the way he
wants them. A separate override cir-
cuit corrects the flesh-tone range for
a satisfactory picture, while a
switch “locks in” the preferred shad-
ing on all channels—reportedly
eliminating the need to readjust the
flesh tones when changing channels.

Admiral’s Sonar solid-state, mul-
ti-function remote control is avail-
able on nine of the new models—
controlling the ON/OFF, VOLUME
LEVEL and CHANNEL SELECTOR con-
trols.

Additional features on the new
color models include automatic fine
tuning (AFC), instant play and a
two-year replacement warranty on
picture tubes.

Basic features on the new color-
TV sets include a 22 to 25kv chas-
sis, three-stage IF amplifier, auto-
matic degaussing, two-speed tran-
sistorized UHF tuner, and a Super
Scope VHF tuner with pre-set fine
tuning.

ELECTROHOME

Electrohome’s new main line col-
or chassis, C10, is employed with
the 26-, 22-, 20- and 19-in. screen
sizes.

The chassis uses a fifth harmonic
horizontal output circuit and a solid-
state stacked silicon high voltage
rectifier. According to the manufac-
turer, excellent scan regulation and
low high-voltage impedance (elim-
inating the regulator tube) is made
possible by using VDR feedback.
This system reportedly has high re-
liability without X-radiation. Fifth
harmonic tuning of the flyback cir-
cuit reportedly results in a flat-top
retrace pulse. This stabilizes the
high voltage at greater brightness
levels at a lower beam current than
the higher impedance third harmon-
ic systems.

This chassis also features auto-
matic tint (“Electrotint”) and auto-

Electrohome’s Andorra Color-TV set employing
the C10 Chassis. Courfesy of Elecfrohome,
Limited.

matic fine tuning with electronic
(varactor) manual fine tuning
(“Electrolok™).

A number of the 26-in. models
use varactor tuning (VHF and
UHF) in conjunction with Electro-
home’s own 16 position channel se-
lector and four customer-preset
UHF channel positions.

All models are said to feature
serviceability, with the console mod-
els having a pull-out flip-up chassis
for complete in-cabinet accessibili-
ty. The control panel on the 26-in.
models is designed to :ilt out for ac-
cess from the front to all panel com-
ponents, tuners and dynamic con:
vergence adjustments.

MAGNAVOX

Magnavox reports that it has ex-
panded its Total Automatic Color
(TAC) line to include all models
for 1972, and has added new fea-
tures to create a more complete
TAC system.

An improved matrix picture tube -

is incorporated in many 19-in. and
larger TV sets, containing a rede-
signed hybrid chassis. The Deluxe

The Magnavox table Model C6243 has a 16-in.
(diagonally measured) screen, total Automatic
Color, removable sun shield, remote control
and automatic shut-off. Courtesy of Magnavox
Co.

Total Automatic Color System is
said to include the instant-color tun-
ing features introduced in 1969.

The new Magna-Power hybrid
chassis incorporates: transistors ‘in
most circuits and tubes in the high
voltage applications.

The Model T962 color chassis is
the deluxe model used in the upper
end of the product line. This is a
tube-type chassis with a transformer
power supply, and it is said to be
only used in console and stereo the-
ater sets equipped with the 25-in.
matrix-type color picture tube.

Most of the circuits used in this
chassis are identical to the circuits
used in the T958 chassis. The T962
chassis will employ the new 6EN4
high frequency regulator tube and
circuitry that has been in use in the
deluxe chassis for some years. The
ATC circuit is the basic ATC cir-

-cuit that was used with the T951

chassis.

The Model T958 color-TV chas-
sis is used in a wide variety of appli-
cations, including most entertain-
ment centers in which the T950
chassis was used this past year.

continued-on next page
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Fig. 2—The new Automatic Tint Control circuit (AFT) employed in the Magnavox T958 color chassis
functions to make the setting of the tint control less critical. Courtesy of Magnavox Co.

The Model T958 is a tube-type
chassis with a transformer power
supply and similar to the T951
chassis produced this past year. The
pincushion corrector circuit used in
previous models has been replaced
by a circuit employing a saturable
reactor rather than a vacuum tube.
The vertical deflection circuit has
been modified and the familiar
6GF7 vertical oscillator/output
tube has been replaced by a 6LUS8
tube.

The high-voltage regulator tube
has been changed to a 6EN4 and
the focus rectifier socket is an en-
closed type to give added protec-
tion.

This chassis is also said to have
a new ATC circuit which functions

Motorofa’s Model WT688HW modular table-top TV set, with a 21-in. (diagonally measured) screen
and accessory furniture pieces. Courfesy of Motorola, Inc.

to make the setting of the TINT con-
trol less critical. The circuit is
shown in Fig. 2.

One group of portable TV sets is
designated “small screen” portables
and is available in 12-, 14- and 16-
in. picture tube sizes. Each picture
tube size is associated with a specific
chassis model number. The 12-in.
tube is used with the T956 chassis,
the 14-in. tube is used with the
T936 chassis, and the 16-in. tube is
used with the T957 chassis.

The T956 and the T957 chassis
are reportedly new models recently
introduced, and both are electrically
very similar to the T936 chassis, ex-
cept for minor circuit modifications.

Also, introduced is the T952 col-
or chassis, which will be used in the
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middle of the product line and will
be used in portable models employ-
ing an 18-in. picture tube.

MOTOROLA

A new all solid-state (except for
the picture tube) Quasar* color-TV
chassis includes a compact power
supply on a module and a remote
control that reportedly costs only
$50 more than comparable models
without this feature.

A Quasar Brite black surround
picture tube is employed on speci-
fied models and the one-button In-
sta-Matic* color-TV tuning control
has been extended into all portions
of the color-TV line, except the
model 16-in. and 18-in. (diagonally
measured) Quasar portables. The
1972 all solid-state Quasar series
will include an electronic power
supply consisting of a conventional
rectifier and doubler circuit oper-
ating from the ac line as a power
source to operate the Switch Mode
Power Supply (see Fig. 3).

The dc output voltage of the
doubler circuit is applied to an os-
cillator, operating at the horizontal
scan frequency of the receiver and is
synchronized to it. The driver out-
put operates a transistor used as a
switch from 280v dc to ground. By
making the switch open and close
rapidly, the dc signal is modulated.
The interrupted dc passing through
the primary of the switch transfor-
mer induces a voltage in the second-
ary of the transformer. This voltage
is now rectified, filtered and loaded.

Another winding on the transfor-
mer (regulator winding) also has a
voltage induced in it that is rectified
by a diode and used as a control
voltage for the driver circuits. This

continued on page 73
* Trademark of Motorola.
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New Solid-State Antenna

by Phillip Dahlen

Printed circuit, etched from solid copper, replaces
the many tubular elements found in standard antennas

B A 5-1b, solid-state TV antenna
has just recently been unveiled
which measures 34'8 by 28 by
3 13/16 in.

According to the news release,
this antenna—the Stellar 2001—
was perfected after three years of
experimentation at the JFD Re-
search and Development Labora-
tories in Champaign, 1ll. According
to these reports, comprehensive field
tests in various parts of the country
have indicated satisfactory recep-
tion of stations up to 70 miles from
transmitters, depending on signal
strength.

The manufacturer indicates that
a high signal-to-noise level is main-
tained by providing antenna direc-
tivity, amplifying the received signal
at the point of reception, properly
matching the input of the amplifier
to the impedance of the receiving
element, using amplifiers that pro-
vide a linear transfer characteristic,
and separating frequency bands by
reactive filters so that the overload-
ing of active elements is virtually
non-existent.

Specifications indicate that the
new antenna offers a gain over the
half-wave dipole on the low-VHF
band of 5 to 9dB, high-VHF band
of 10 to 15dB, UHF band of 2 to
6dB; front-to-back ratio on the low-
VHF band of up to 7dB, high-VHF
band of 15 to 25dB, UHF band of
12 to 24dB; the front-to-side ratio
being greater than 20dB.

This antenna is said to be
shipped complete with mounting
brackets, solid-state power supply
and a two-set coupler which can be
attached to the back of the TV set.
A 75Q coaxial cable is used to safe-
guard the quality of the color-TV
signal from the antenna to the TV
set. To operate a second TV set, a

of comparable power

twin-lead can reportedly be used in-
side the home.

From the illustrations shown in
this article, we can see that quite a
variety of mounting arrangements
are possible with the new antenna.

We installed a Stellar 2001 an-
tenna in an attic about 10 miles out-
side of Duluth. The resulting recep-
tion of Channels 3, 6, 8 and 10 (we
have no UHF channels) was ex-
tremely clear and no ghost image
was apparent.

Only one word of caution should

R T i N

(-)n~attic rafters,

//

On chimney mounts (with or without rotor).

s

be given those installing this anten-
na. The coupler for a seccond TV set
is intended to be used. When left
disconnected, a herringbone pattern
was observed on all channels and
could not be eliminated by adjusting
the TV set AGC control. Merely
placing our fingers across the output
terminals for a second TV set loaded
the antenna amplifier down proper-
ly, and the problem was completely
eliminated by connecting a short
wire between the two 3004} terminal
screws. l

Ay

On attic N/
//

0n walls (with or without rotor).
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Checking Integrated Circuits

by Jud Williams

Techniques for observing the signature patterns of

linear integrated circuits

B The saga of the dynamic transis-
tor curve tracer goes on. . . . First
its application was restricted to in-
dustrial and engineering use—for
sorting and classifying transistors
and for circuit design. Then, it was

Fig. 1—The Model A curve tracer teams up
with a general-purpose scope to become a
complete semi-conductor testing facility.

b

Fig. 2—Leads of sufficient length are connect-
ed to the IC socket so that the curve-tracer
clips may be attached.

discovered that transistors could be
checked in-circuit with the dynamic
transistor curve tracer by using a
technique very similar to that used
when testing them out of circuit. By
displaying the so-called “signature
pattern” of an in-circuit transistor,
its condition can rapidly be deter-
mined. This technique has been so
fully developed that it is now being
added to the service literature of at
least two TV-set manufacturers.
As a logical next step, the same
technique has been applied to inte-
grated circuits. This article will ex-
amine the technique used on the
Motorola T1V, a dual differential
amplifier similar to the RCA CA-
3054 in a dual inline package. This
IC was chosen because of the ac-
cessibility of the transistors within
the unit. Some IC’s contain voltage
regulating circuits, making it impos-
sible to effectively check the internal
circuits with the curve tracer. The
IC under consideration here may be
checked as a three-terminal device,
just like an ordinary transistor. The
terminals on the IC are attached in
two different configurations so that
both transistors are made to turn on.
In order to understand the action

® ® O ® ®

Q2 Ql

Q3

®

SUBSTRATE

® ® 6 @O ©

Q4

@,

Fig. 3—Manufacturer’s schematic of circuitry equivalent to its TIV differential-amplifier IC.

Courtesy of Motorola.
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that takes place during these tests,
it is necessary to know how the
curve tracer functions. The dynamic
transistor curve tracer develops two
signals. One signal sweeps the col-
lector-to-emitter of a transistor with
a 120Hz pulsating dc, while a sec-
ond signal supplies the base with
steps of current from a staircase
generator. The voltage that develops
across the transistor is applied to the
horizontal axis of a scope, and the
signal that develops across the col-
lector current sensing resistor is dis-
played on the vertical axis of the

Fig. 4—Family of curves for current-regulat-
ing transistor Q3 in the Motorola T1V differ-
ential-amplifier IC.

i

Fig. 5—Family of curves showing the combined
effects of two transistors (02 and Q3) in the
differential-amplifier IC.

I

Fig. 6—The collector avalanch region of tran-
sistors Q2 and Q3 in series becomes apparent
at a Vog setting of 70v.

Fig. 7—Collector breakdown voltage of one
half of the differential amplifier (transistor
Q2).



scope. The resulting display is a Lis-
sajous pattern (Fig. 1).

The Jud Williams Model A curve
tracer used in these investigations
comes equipped with a cable termi-
nating in three alligator clips. The
signals produced by the curve tracer
appear at these clips, and when con-
nected to any three-terminal semi-
conductor device, a family of char-
acteristic curves will be displayed on
a scope. When testing integrated
circuits, it is necessary to insert the
device into a suitable test socket
that has leads long enough to clip
onto (Fig. 2).

Referring to the manufacturer’s
diagram of the IC (Fig. 3), the first
connection is made so that the col-
lector lead from the curve tracer at-
taches to Pins 1 and 2, so that the
base and collector of transistor Q2
are tied together. The curve tracer’s
base lead is attached to Pin 3 (the
base of transistor Q3). With the last
connection, the emitter lead of the
curve tracer is attached to pin 3
(the emitter of transistor Q3).

With the curve tracer adjusted to
provide a collector-to-emitter volt-
age of 20v and a base current of
10ua per step, while the polarity is
switched to NPN, a family of curves
(like those shown in Fig. 4) is pro-
duced. To test this portion of the
IC further, the connections between
the curve tracer and IC remain the
same while the jumper between Pins
1 and 2 is moved to between Pins 2
and 3 of the IC. Since this ties the
bases of the two transistors (Q2 and
Q3) together, the base current must
be increased to 100ua per step, or
more, to obtain the display shown in
Fig. 5.

The same procedure may be used
to check the remaining circuits in
the IC. When testing this kind of
circuit, if a family of curves does not
appear there may be a shorted junc-
tion—which appears as a single ver-
tical line on the scope—or an open
junction—which appears as a single
horizontal line.

When checking the breakdown
voltage, with no signal applied to
the bases, the circuit may be tested
with the bases connected together or
floating. In our tests, the negative
resistance avalanch point (break-

continued on page 62

Semi-Tips

by Jack Jaques

The third in a series that is intended to clarify and simplify the usage
of specific semiconductors. This month's article refers specifically to
diodes that are used in applications other than power rectifiers.

B Any attempt to cover the entire
field of small-signal diodes would be
a monumental task due to the many
and varied “exotic” types (tunncl
diodes, hot-carrier diodes, tuning
diodes, etc., etc.). Therefore, this
article will deal only with the types
that are commonly encountered in
today’s radio and TV service indus-
try. The most common usage for
these devices will be found in the
following areas:
AM and FM Radios

Second detector (usually ger-
manium)

Ratio detector, discriminator
(usually germanium, howev-
er, late models are using sili-
con)

Biasing (silicon, frequently will
use low-voltage, low-current
power rectifier)

Noise limiter (usually silicon)

AGC (usually germanium)

AFC (usually germanium)

Tuning (silicon)

TV Sets

UHF mixer (germanium or sil-
icon, most late models are
using silicon and “hot-car-
rier” diodes)

Ratio detector, discriminator
(usually germanium, how-
ever, late models are using
silicon)

Biasing (silicon, frequently will
use low-voltage, low-current
power rectifier)

AGC (usually germanium)

AFC (usually germanium)

Horizontal phase detector (se-
lenium or silicon, usually
dual units)

Video detector (usually ger-
manium )

Blanking (usually silicon)

The author is HEP technical manager of
Motorola Semiconductor Products, Inc.,
Phoenix, Ariz.

DC restorer (silicon)
Tuning (silicon)

Although these specifications can
serve as a useful guide, there are
several electrical characteristics that
must be considered when making re-
placements. For example, almost all
UHF tuners utilize a diode mixer
and require a device that will oper-
ate at the high frequencies involved.
Two of the important characteristics
that must be considered for this ap-
plication are the diode capacitance
(Cr), which should be less than 1pf,
and the series inductance (Ls),
which should be less than 10nh
(nanohenries). While there are sev-
eral good diodes available for this
purpose (probably the most popu-
lar being the IN82A), the newer
“hot-carrier” diodes, such as the
HEP RO700, offer a much lower
noise figure and will operate at fre-
quencies in excess of 1GHz. This
device will also give excellent results
in detector, ratio detector and dis-
criminator circuits.

Another circuit that can be quite
troublesome is the horizontal phase
detector. As stated in an earlier ar-
ticle, selenium exhibits an aging
characteristic very similar to the
weakening process of vacuum tubes,
and these circuits can be greatly im-
proved by using dual silicon devices
for replacement.

Electronic tuning—another appli-
cation that is growing quite fast—
utilizes the voltage-variable capaci-
tance diode (tuning diode or varac-
tor). These devices operate in a cir-
cuit under reverse bias conditions
and the diode junction capacitance
changes as the applied reverse volt-
age is changed. For example, the ca-
pacitance of the HEP R2505 will
vary from 50pf to 175pf when the
applied voltage is varied from 30v

continued on page 73
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Move Slowly on that

New Lease

Signing a lease may be the most important step an
electronic technician or dealer ever takes. The

lease must be executed properly and to his advantage.
But there are many pitfalls to watch for in a bad lease.

by Ernest Fair

B No technician or dealer should
ever sign any lease without legal ad-
vice, for the lawyer’s fee is just so
much insurance that all rights are
protected in the lease. The entangle-
ments of modern rental and lease
law are such that no layman can
hope to keep up with them.

The lease should be written and
recorded in the county clerk’s office.
Difficulties always arise over oral
leases. Unrecorded leases may result
in troubles in the establishment of
credit or other business operations.

In signing any lease, the closest
consideration should be given to the
period of time in the future that will
be covered by the lease. For if
agreeing to terms that are profitable
with today’s good business condi-
tions, a reversal during the life of the
lease can easily force the tenant into
bankruptcy. That is why so many
firms, as well as landlords, prefer the
percentage type of lease—it gives
them protection against unforeseen
bad business conditions.

Also make certain of the physical
property actually leased and have
those portions of the lease describ-
ing property and building checked
most closely. Just taking for granted
that the lease description covers
such an important point is no assur-
ance that such protection is therein.

Be certain that the amount of
rental is clearly stated, that the
length of the lease is set forth be-
yond dispute, and that the exact
time when rental payments are to be
made is set forth—the latter cover-
ing provisions for any possible de-
fault of such rent. The fewer condi-
tions secured on the last point, the

better protection had against unfore-
seen reverses.

It is also wise to specify tax re-
sponsibilities in the lease, clearly de-
fining those to be paid by the land-
lord and those that the tenant must
pay. A similar division of responsi-
bilities should be included concern-
ing building and property repairs,
and insurance. The more detail in-
cluded in the lease, the fewer causes
for dispute during the life of the
lease, and the better the protection
for the technician’s or dealer’s busi-
ness.

Provisions for a possible sublease
should also be part of the agree-
ment. If possible, reserve some
rights in this respect since they may
be of some advantage to the busi-
ness in the future.

Since the percentage-type lease is
a common one, give thorough con-
sideration to the pros and cons of its
advisability, as well as the features
therein which can be worked to the
tenant’s advantage. Any proposal
from a landlord for such a lease
should be closely checked over.

Percentage leases are good for the
average technician or dealer since
they offer protection from a high,
fixed rental on inflated property
values. They also have an advantage
to the tenant in that his net income
is somewhat stabilized since he will
have to pay less rent should present
business conditions turn bad during
the period covered by the lease.

The lease should very definitely
contain clauses giving the tenant the
right or privilege to erect a building
or change the present premises if he
so desires. Long term lecases of this
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nature should provide for alteration
of the premises by the landlord in a
definitely prescribed manner.

Such a provision, if desired by the
tenant, should set forth the time or
circumstances when this shall be
done—as a landlord may put off
such alterations during high-percent-
age rent time, claiming that his rent
return is so low that alteration is
impossible. The inclusion of as defi-
nite a date as possible is, therefore,
of distinct advantage.

The lease should also set forth the
obligation of the landlord to repair
any damage by fire or other causes,
or to construct a new building im-
mediately if the old one is destroyed.
Provisions concerning the rental
percentage during such a period
should be part of the agreement and
not left to chance for setting at the
time it occurs. There should also be
a clause setting forth the rights of
the tenant should the building be
condemned.

There are four types of percent-
age leases in wide use in this coun-
try today. These call for payment
of. a stated percentage of sales or
service revenue with no guaranteed
minimum rental payment; a stated
percentage of revenue with maxi-
mum and minimum payments stat-
ed; and a percentage of all profits
arising from occupancy.

The first method has a disadvan-
tage in that it generally requires a
higher than usual percentage rate,
while with the second method the
guaranteed minimum is generally as
much as 75 percent of what would
be considered a reasonable fixed
rental. The percentage in any lease
of this type should never be so high
that it becomes a real burden at any
time business drops below a good
level.

The third method described has a
disadvantage in that few landlords
are willing to accept a reasonable
minimum amount during bad years
in view of limited increase provi-
sions.

The last method listed is becom-
ing more and more popular, but is
one of the most dangerous to the
technician or dealer. If the lease is
drawn up improperly, it may result
in partnership liability since the
sharing of profits is recognized as

continued on page 71
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VTR Careers

by Ernest Khouri

In professional football, one of the basic rules is to look ahead to the
next play. The same rule holds true for the electronics technician. If you
want to stay in the first division in your profession, you've got to look

ahead to what products will be important up the road.

B Although no one in the industry
knows for sure what video tape re-
cording system will ultimately tri-
umph in the home marketplace, or
even whether one system will pre-
vail, now is a very good time to
make a move into the expanding
VTR service field.

The reason is simple—you don’t
have to wait for the coming boom in
home unit sales. The video tape re-
corder closed-circuit TV markets
are booming right now. Banks, ele-
mentary and secondary schools, col-
leges, universities, offices and facto-
ries ail are present users of this
equipment. For the most part, they
have been successful with its use
and will be adding more elements to
their systems in the future.

All of these users demand from a
dealer that he have the capability
not only to install, but also to fully
maintain and service the system.

For the TV technician, this means
the time is right now to start getting
some basic knowledge about VTR/
CCTV. Then, when the demand be-
gins to accelerate for technicians, in
about a year or so, you’ll be ready
to step into a higher paying area of
electronics, because you’ll have
some basics under your belt.

The key to getting on the first
rung of the VTR career ladder is to
prepare yourself for the transition
from TV sets to video tape record-
ers. This transition will be much
more complex than the move from
B/W-TV sets to color-TV sets.

One reason is that you probably
will be having your first encounter
with tape transports and the me-
chanical drive systems that are im-

portant elements of VTR. Second,
the technology of video recording
and playback signal processing no
doubt will be a new area for you.

In VTR’s, adjustments of motor-
speed control, video-head synchro-
nization, tape-speed controls and
tension are critical elements in
maintaining compatibility between
a number of machines in a system.
The tolerances in VTR equipment,
in comparison to home TV sets, is
much narrower. A slight maladjust-
ment in a TV set may go completely
by the home viewer’s eye, but in a
VTR/CCTYV system it may disrupt
all the elements of the installation.
When you are servicing a VTR sys-
tem that is responsible for security
in a bank or office building, your
margin of error is much narrower
than for a TV set tuned to a rerun
of an old movie.

The technician who wants to get
into VTR work can start to broaden
his technical knowledge of tape
transport systems by becoming fa-
miliar with audio tape recorders.
This route will help you understand
tape transport systems and the re-
lationship of torque and tension on
the take-up and supply reels, as well
as how drive mechanisms relate to
wow and flutter, the alignment of
heads, and other key elements of
signal recording.

In addition to getting some first-
hand knowledge of tape systems by
working with audio recorders, the
technician also can find valuable in-
formation about the new technology
via trade publications and books
available from technical publishing
houses.

Upon joining Panasonic in August 1967,
Eraest Khouri first served as a Long Island
Cily service manager, and has since become
their national service manager. Prior to that,
he worked for Admiral Corp. where he pro-
gressed from technician through shop super-
visor to branch manager of Long Island
City operations. He has also been an
instructor in color-TV set repair for Admiral
Corp. in the New York City area. Mr.
Khouri is shown in the photo (left) discuss-
ing the servicing of a Panasonic video tape
player with Werner Boecker, servicenter
sepervisor—VTR/CCTV, at the service
division's headquarters in Long Island

City, N.Y.

Another important thing to re-
raember is to make known your de-
sire to get into VTR/CCTV work.
At Panasonic, we try to upgrade our
present technicians into the VTR
service area. Ultimately, we hope to
have each of our technicians capa-
ble of servicing all the products we
make—from multi-band radios to
VTR’s. For the technician who
voices a desire to get into VIR
work, the chances are very good that
he can be trained to become a more
professional and higher paid techni-
cian.

For the most part, the number of
VTR openings at the manufacturer
level will be limited because most
companies generally upgrade from
their consumer products group. But
for the technician who is already
working for a manufacturer’s con-
sumer products division, showing an
interest in VTR can be very impor-
tant at this stage of the game. There
may not be an opening now, but
within a year or so things are ex-
pected to change considerably.

On the other hand, numerous
openings are expected to develop at
the dealer level in the next year or
two.

By showing an interest and devel-
oping some basic knowledge via au-
dio recorders and keeping up on

continued on page 62
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TEST INSTRUMENT REPORT

Digital IC Color Generators

H Although we seldom feature
more than one test instrument in
each monthly report, this time an
exception was made due to the simi-
larity of these two instruments—
B & K’s Model 1243 and Model
1246 Digital IC Color generators.

The parts list sheet that is includ-
ed with the instruction manual for
each color generator is about as in-
teresting as the generators them-
selves. Realizing that some electron-
ic technicians are still not well ac-
quainted with digital circuitry, in
addition to printing a complete col-
or-generator  schematic, the manu-
facturer has printed a schematic of
each integrated circuit, plus a full
page of well drafted waveforms
showing how the signal from a 189,-
800Hz +0.005% -crystal-controlled
oscillator is counted down to pro-
duce the instrument’s 15,816Hz
horizontal sweep frequency (within
4.2% of the 15,750Hz sweep fre-
quency used by TV stations—a very
adequate approximation) and its
59.9Hz vertical sweep frequency
(within 0.15% of the 60Hz sweep
frequency used by TV stations).

These waveforms also show the
digital formation of the composite
video signal containing the horizon-
tal sync pulse, blanking pedestal
(back porch), reference white level,
reference black level, vertical video
line pulses, vertical sync pulse, and
horizontal video line pulses.

The manufacturer’s schematic al-
so shows a 3,563,705Hz *0.001%
(*35.6Hz) crystal-controlled oscil-
lator being used to produce the col-
or signal supplied by the generator.

Although both instruments con-
tain virtually identical countdown
circuitry, they differ in that one is
designed for producing six video
patterns (Model 1243) while the
other is designed for producing nine
video patterns (Model 1246). Also,
the former one is said to be factory
tuned to Channel 3 (61.25MHz
+0.5% ). and tunable through Chan-
nels 3, 4 and 5; while the latter is

said to have a crystal-controlled RF
output that can be switched between
Channel 3 (61.25MHz *0.005%)
and Channel 4 (67.25MHz

by Phillip Dahlen

circuit for accurately fine tuning a

TV set, and color gun killers.
Manufacturer specifications that

apply to both instruments include

*0.005%), a 4.5MHz oscillator  the following:
Patterns
Purity .. eieeeee.Clear raster
Dots ... 29X 9
Crosshatch . ~.1 X 1 Crosshair
9 X9
Color Bars ... __Gated Rainbow: 10 bars at 30° intervals from burst.
R—Y, B—Y, —(R—Y): three bars gated at 90°,
180° and 270° from burst.
Line Width
Horizontal One horizontal line (54us)
Vertical ... Preset to 0.25us, internally adjustable from 0.1
to 0.8 us.
Chroma

Offset subcarrier system utilizing a frequency of 3.579545MHz—IH (or
15,816Hz) = 3.563729MHz * 0.001%. Also, the 10 bars and R—Y,- B—Y,

(R—Y) are produced by gating with 189kHz and 63kHz signals respectively.
The subcarrier level is adjustable from 0 to 200% with a front-panel control ad-
justment.

Signal Synthesis

The composite video signal approximates TV standards.

Sync (H = 63.22us) Frequency Pulse Width
Horizontal 15,816Hz 0.08H (5.4us)
Vertical 59.91Hz 4H (253 us)
Blanking Total Front Porch Rear Porch
Horizontal ~ 0.145H (9.2us) 0.06H (3.8us)
Vertical 16H (1012us) 4H (253 us) 8H (506us)
RF Output
Level ... 10mv typical.into a 300Q) load.

Power Requirements
100 to 130v ac, S0/ 60Hz
Internal power supply is transformer isolated, full-wave rectifier and transistor-
zener regulated to provide a constant and ripple-free supply voltage.
Operating Range
From —20°F to + 140°F with no pcrformancé degradation.

B & K's Model 1246 (left) and Model 1243 (right) digital color generators. For more details circle
900 on Reader Service Card.




Celebrate your independence every day of the year.

You don't have to wait till next 4th of
July to get glorious gifts.

Order them today out of your “Protits
for Independents” award book. Pick A
from page 1. Or B from page 20. Or any
of the hundreds of gifts in between. (If
there's something you want that’s not in
the book, your distributor may be able
to help.)

You couldn't get these gifts from 