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f \ We repair them all. Any make, any
; . model tuner. Cclor, black anc white,
| \\ tube, transistor or electronic/varactor.

\  Youd name it, we can repair it. Quickly.
Expertly. And with one-year limited
warranties. And we rebuild and
exchange modules too!

You might say that with PTS,

you can put all your
eggs in one baske:. Ours.

G |
i
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GUIDE

MIDWEST PACIFIC
Home Office SACRAMENTO, CA 95841
BLOOMINGTON, IN 47401 4351 D Auburn Bivd., P.O. 41354
5233 S. Hwy. 37. P.0. 272 916-482-6220
812-824-9331 SAN DIEGO, CA 92105
CLEVELAND, OH 44134 5111 University Ave., P.O. 6794
5682 State Road 714-280-7070
216-845-4480
KANSAS CITY, KS 66106
119A Merriam Lane, P.O. 6149,
913-831-1222
MINNEAPOLIS, MN 55408
815 W. Lake St., P.O. 8458
612-824-2333
ST. LOUIS, MO 63130
8456 Page Blvd., P.O. 24256
314-428-1299
DETROIT, M! 48235

LOS ANGELES, CA
Paramount, CA 90723
7259 E. Alondra Blvd.

213-634-0111
PORTLAND, OR 97213
5220 N.E. Sandy Bivd.

P.0. 13096

503-282-9636

SEATTLE, WA 98188

988 Industry Dr. {Bldg. 28)
P.O. 88831 - Tukwila Branch

13707 W 8-Mile Ro Tk
313-862.1783 206352533060
GRAND RAPIDS, MI 49501
1134 Walker Northwest
P. 1435
5 NORTHEAST

616-454-2754
CINCINNATI, OH 45216
8172 Vine St.. P.O. 16057
513-821-2298
MILWAUKEE, W1 53218
7211 Fond du Lac
414-464-0789
COLUMBUS, OH 43227
4005A E Livingston 215.352-6609
614-237-3520 PITTSBURGH, PA 15202
INDIANAPOLIS, IN 46202557 Riverview Ave. W., P.O. 4130
1406 N. Pennsyivania Ave 412-761-7648
317-631-1551 E. PATERSON. NJ 07407
DAVENPORT, IA 52803 158 Market St.. P.O. 357
2024 E. River Dr 201-791-6380
319-323-3975 BUFFALO, NY 14214
OMAHA, NE 68104 299 Parkside Ave
6918 Maple St 716-837- 1656
402-571-4800 BOSTON
CHICAGO, IL 60659 Arlington, MA 02174
5744 N. Western Ave. 1167 Massachusetts Ave., P.O. 371

SPRINGFIELD, MA
Westiield, MA 01085
300 Union St.. P.O. 238
413-562-5205
PHILADELPHIA
Upper Darby, PA 13082
1742-44 State Rd.. P.O 207

312-728-1800 617-648-7110
BALTIMORE, MD 21215
SOUTH 5505 Reisterstown Rd.. P.O. 258

ATLANTA, GA 30318 301-358-1186

1240 Techwood Drive N.W
P 0. 93887
404-873-1787
JACKSONVILLE, FL 32210
918 Blanding Blvd.. P.O. 7923
904-389-9952
WASHINGTON, DC
Sitver Spring, MD 20910
8880 Brookville Rd
301-565-0025
CHARLOTTE, NC 28225
726 Seigle Ave.. P.O. 5512
704-332-8007
BIRMINGHAM, AL 35201
210N 9th St . P O. 1801
205-323-2657
MEMPHIS, TN 38118
3614 Lamar Ave . P.O 18053
901-365-1918
NORFOLK, VA 23504
3118 E Princess Anne Rd
804-625-2030
NEW ORLEANS
Metairie. LA 70004
920A Acrline Hwy . P.O 30
504-837-7569
TAMPA, FL 33690
2703 S Macdii. P O 14301
813-839-5521
NASHVILLE, TN 37214
2426 A Lebanon Rd
615-885-0688

MOUNTAIN
DENVER
Arvada, CO 80001
4958 Allison St.. P.O. 672
303-423-7080
SALT LAKE CITY, UT 84106
1233 Wilmington Ave
P 0. 6218
801-484-1451
PHOENIX, AZ 85009
2916 West McDoweil Rd
602-278-1218

SOUTHWEST
LONGVIEW. TX 75601
110 Mopac Rd.. P.O 7332
214-753-4334
OKLAHOMA CITY, OK 73147
4509 N.W. 10th, P.O. 74917
405-947-2013
HOUSTON, TX 77207
4326 Telephone Rd., P.O. 26616
713-644-6793
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David J. Hagelin, Associate Publisher
and General Manager of ET/D Maga-
zine, has been named Publisher, effec-
tive Jan.1, it has been announced by
Tom Greney, Vice President and Group
Publisher of HBJ Publications. Al
Menegus, Publisher since 1971, be-
comes Senior Publisher.

Hagelin, a former Managing Editor of
another HBJ Publication, joined ET/D in
1973 as a District Manager. A graduate
of the University of Minnesota, Duluth,
he has been associated with the broad-
cast and newspaper business and is a
former Executive Director of the Tax-
payers Research Association, Duluth. He
was named ET/D’s Midwest Sales Man-
ager in 1975 and became General Man-
ager and Associate Publisher in 1977.

Menegus, who will complete 10 years
with ET/D next month, is a veteran of
over 25 years in the electronics industry.

Glass to Head New Association;
Program will rival NESDA’s
ISCET

The storm driven waters of the national
association movement swelled to hur-
ricane proportions with the formation of
a new—and third—electronic techni-
cians’ association.

ET/D has learned that Dick Glass,
leader of a faction that split from the then
National Alliance of Television and Elec-
tronic Service Organizations (NATESA)
to form the forerunner of the National
Electronic Service Dealers Association
(NESDA) in the 1960s will head the new
group as president.

Reaction from the two other national
associations was swift, to the point, and
critical. Two officers of the new associa-
tion, Jesse B. Leach and Leon Howland,
who are also officers of ISCET, have
been fired by NESDA President Bob Vil-
lont.

“There was no alternative under the
circumstances, “Villont told ET/D.

In a telephone conversation with
Glass, ET/D learned the new
organization—the Electronics Techni-
cians Association (ETA)—was formed
officially November 10 at a meeting in a
Rammada Inn at Indianapolis. As we go
to press the headquarters of the new
group was listed as Glass’ residence in
Indianapolis, Ind.

A statement released by ETA said the
group’s officers are Leach, Lintheum,
Md., chairman; D.C. Larson, Houston,
Tex., vice chairman; Howland, In-
dianapolis, Ind., secretary, Walter
Cooke, Hampton, Va., treasurer; and
Ron Crow, Ames, la., who will head
ETA’'s newly formed educational divi-
sion.

Crow just quit as executive director of
ISCET. Working with Crow, according to
the statement, will be Edward T. Carroll,
an instructor of electronics technology at
the Indiana Vocational Technical Insti-
tute, Indianapolis. He will be secretary,
treasurer of the educational division.

In statements highly critical of
NESDA, both Leach and Glass said the
move to set up the new association was
triggered by the continuing division of
opinion on whether the educational and
certification programs for the industry
should be separated entirely from a na-
tional association and run independently
and of the desire to form an organization
devoted primarily to individual techni-
cians and secondly to service business
establishments.

Glass made it clear ETA intended to
set up a separate and competing certifi-
cation organization to ISCET. “It's time
the strain and tension between ISCET
and NESDA is ended. It's understanda-
ble they want to retain control of ISCET
programs because they are glamorous,
active, and income producing. They
(NESDA) would have been a lot better
off in relinquishing control instad of fight-
ing this action,” Glass charged.

Glass said ETA would be aimed pri-
marily at the nation’s 300,000 individual
electronics technicians in all fields.
“There never has been a technical as-
sociation devoted entirely to the needs
of the individual technicians. They've
always been combinations of service
dealers and individuals.”

According to Glass ETA will cross all
industry boundaries. “We'll seek mem-
bership through every channel, indus-
trial, computer, military, medical, as well
as home entertainment.”

Membership drives will begin im-
mediately, Glass said. “We now have
people in state associations contacting
fellow members who are turned off with
the activities of the other groups.”

Leach said the “continuing and
deepening rift within NESDA has forced
technicians to seek other opportunities
for a representative association. The
ETA we expect to carry on programs
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On the cover: A nostalgic look
into the past, the radio repair
industry as it existed 40 years
ago. It's still a potential profit
area if handled properly as our
feature on page 20 points

out. However, the technology
has changed and new cost
effective service procedures
are called for.
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MODEL 2010 01

The Sabtronics Model 2010 Digital
Multimeter gives you 6 functions in
31 ranges. This all-new bench/port-
able muitimeter has been designed
to meet all your testing needs with
laboratory standard accuracy.

Professional or hobbyist, you'll find
the Model 2010 an invaluable addition
to your lab or workshop or for field
use. Design features include the use
of a precision laser-timmed resistor
network for greater long-term accuracy
(basic DCV and Ohms accuracy 0.1%).

Other wanted features: current mea-
surements up to 10 Amps AC or DG;
input overload protection to 1200 VDC
or RMS on all voltage ranges. Plus,
the Model 2010 has a ‘‘display hold"
feature you can use with *“‘touch-and-
hold probes' to hold the reading after
removing the probe tip from the test
point.

The unique ''X10"
switch provides a
convenient means of
selecting the next
higher range. And a
convenient 3-range
diode test capability
plus Hi-Low Ohms.

And, of course, with the Model 2010
you have overrange indication, auto-
matic polarity, automatic zeroing, plus
a built-in constant-current regulator
for charging nickel-cadmium batter-
ies with the AC adaptor/charger.

The large, easy-to-read LED display
gives readings to = 1999 with auto-
matic decimal point.

GITAL MULTIMETER

The Model 2010 comes to you com-
pletely assembled and factory tested.
Test leads and probes are included.
(You furnish 'C'* cells). Or order op-
tional rechargeable nickel-cadmium
battery pack, and/or AC adaptor/
charger.

You'd expect to pay much more for a
unit of comparable quality, features,
and convenience. At Sabtronics,
specialists in digital technology, we
use only top-quality, state-of-the-art
components, such as our laser-trimmed
thick-film resistor network, and single-
chip LS| logic. The Model 2010 offers
you the best value-for-money DMM
available today.

Because you buy direct from the man-
ufacturer you get high-quality, pro-
fessional performance at this special
low price.

See for yourselfl Call us with your

Master Charge or Visa order; or use
the coupon to order yours today.

sabtronic

MADE INUS.A
Model 2010 Specifications

DC Volts 100 pV to 1 kV in 5 ranges
(Basic accuracy 0.1% = 1 digit)

AC Volts: 100 puV to 1 kV RMS in 5 ranges
(Basic accuracy 0.5% = 1 digit)

DC Current: 0.1pA to 10 A in 6 ranges
(Basic accuracy 0.5% £ 1 digit)

AC Current: 0.1 pA to 10 A in 6 ranges
(Basic accuracy 0.5% + 1 digit)
Resistance: 0.1Q to 20 MQ in 6 ranges
(Basic accuracy 0.1% + 1 digit)

Diode Test Current: 0.1 pA, 10 pA,

1mA, in 3 ranges

ACV Frequency Response: 40 Hz to 40 kHz
(40 Hz to 1 kHz on 1 kV range)

Imput Impedance: 10 MQ

Input Overload Protection: 1200 VDC or
RMS on all voltage ranges: 250 V (DC or RMS)
and fuse-protected on § and current
ranges

Power Requirement: 4.5 to 6.5 VDC

(4 "C" cells)

Optional nickel-cadmium batteries or

AC adaptor/charger.

Display: 0.36" (9,2 mm) 7-segment LED
Size: 8" Wx65'Dx3"'H

(203 x 165 x 76 mm)

85

INTERNATIONAL INC.
13426 Floyd Circle - Dallas, Texas 75243
Telephone 214/783-0894

To: Sabtronics International, 13426 Floyd Circle, Dallas, TX 75243 ETD-1

Model 2010 Multimeter(s)
AC Adaptor/Charger(s) . . .

Nickel-Cadmium Battery Packs . .
Texas residents add sales tax . . . . . . .

$89.95 §
$ 695 §
..... . $1495 §__
............... $
$ 3.00% §__

Check enclosed [[] Money order ] Master Charge [] V:sa D

Account No.
Name. I = _—
Street . _

City —— State. -
‘Continental U.S. only. AK, HI, or PR, $5.00. Canada $6.50. Foreign, $19.00 Airmail

-
1
'
T
'
'
'
'
1]
'
1
'
'
'
o Shipping & handling, for each unit
)
L]
'
L]
'
'
'
'
H
'
'
'
'
-
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such as certification, serviceability and
educational seminars similar to those
presently administered by ISCET.

“Hopefully, by establishing the gov-
erning body as an elected board of di-
rectors rather than regional allied groups
we will have eliminated the seeds of dis-
sention which have dampened past ser-
vice association efforts.”

The bitterness undermining the plight
of the national associations showed
clearly when one association spokes-
man, who asked not to be identified, told
ET/D “You would think by now they
would have run out of organizations they
want to bust, yet it seems they are-out to
bust another.”

Charles Porter, NESDA executive di-
rector, called the move disruptive at
best. “These efforts are duplicative, trip-
licative, if you will, we've already heard
from many of our state affiliates who are
dead set against it.”

Frank Moch, NATESA head, com-
mented “we have no choice but to let
nature take its course.

“All in all, though, its a regrettable
situation. Rather than unity we continue
to divide ourselves and rather than unity
it appears we are going to divide our-
selves completely out of existence.”

In the statement announcing its for-
mation, ETA listed its goals as: expan-
sion and improvement of present indus-
try certification programs for techni-
cians; to provide a professional trade

association for all electronic technicians;
to establish continuing technical educa-
tional opportunities; to set training and
competency standards; to provide an
opportunity for discussion and informa-
tional exchanges; and “to collect, pre-
serve, and distribute valuable technical
information and to promote the interests
of all electronics technicians.”

Nipper’s Back with RCA

The world famous trademark of the
fox terrier listening to “His Master's
Voice" is being rejuvenated by RCA for
use in its consumer electronics advertis-
ing campaigns.

The trademark is patterned after the
painting by British artist Francis Bar-
raud. Painted in 1890, RCA acquired the
Victor Talking Machine Company in
1929 and the American rights to the dog
and phonograph trademark.

It's all part of a new $8 million corpo-
rate advertising program by RCA. €7D
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Multipliers

| from the

N byperts

Thodarson Meissner wrote the book on high
voltage transformers. And now we offer you
Tech-Mate™ high voltage multipliers. At last
you can select exact replacement high voltage
multipliers from the most complete line in the
industry. Iltems that previously were difficult or
impossible for you to obtain.

Quality built, exact replacement Tech-Mate™
high voltage multipliers are here. Your
Thordarson distributor has them. Make your
job easier and be assured of reliable per-
formance. Start using them today.

N A DC THORDARSON
LD B MEISSNER, INC.

Electronic Center/Mt. Carmel, Illinois 62863
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Make the TV receplion conneclion pay off....
with Channel Master accessories!

When you’'re making a TV antenna installation,
don’t miss out on half the sale....with Channel
Master Accessories you could be making greater
profits and improving your customer’s reception.

An antenna alone can’t handle many reception
problems. Channel Master rotors, preamplifiers and
passive devices solve problems and earn you more
money at the same time....and Channel Master
masting, hardware and transmission line assure that
your installation goes up and stays up—that’s what
keeps customers coming back to you for service!

Channel Master has put more than a quarter cen-
tury of electronic engineering experience and the
finest materials available into every product.

There’s a lot of profit between the antenna and
the set....that’s why it pays to specify Channel
Master all the way!

Channel Master

Division of Avnet, Inc.
ETD179, Ellenville, N.Y. 12428

World's largest manufacturer of Communications
Anfennas and Accessories!

Circle No. 108 on Reader Inquiry Card

ET/D - January 1979 /5



puto omplete up-to age
P e ond O eyved O
ee yo
e omplete se O e e e
d efere e to e e D g o
of D Qg O D
D d
O e ereo Bo 84
RO pp O s 820
e PO pag pa

ALLO

Circle Ne. 116 on Reader Inguiry Card

e ed
buto ® e
O D ed one
® ore 0
putor Prod
on of P. R O
D d 46206

RY




fFROM

THE

EDITOR’S

DESK

Once again we mark the beginning of a new year.

And to keep you, our readers, updated on just what is going on at
ET/D, | thought this would be the best time to provide some idea of
our plans for 1979 and how they related to you.

The most important service ET/D can render is to keep you on top
of the new developments “coming down the pipe” insofar as
technological developments in consumer products are concerned.

if we can help you identify the rapid changes having impact upon the
very fluid consumer electronics industry we feel that you will be in a
better position to prepare yourself, and your staff, to handle the
deluge of new and electronically intricate consumer products. | am
speaking, of course, about the whole range of products from the
vastly changed television circuitry, relying as it does on today’s
integrated circuit technology, as well as the maze of microprocessor
controlled devices, ranging from programmable tuner systems and
video recorders, and who knows, perhaps even home computers.

That is why throughout 1979 you will see increased emphasis on
the theory, uses, and general understanding of the microprocessor.
In fact, in this issue we carry the third installment of our series by
Steven K. Roberts on consumer applications of the microprocessor.

However, we all know that technological competence is not enough
if you are the owner of manager of a serviceshop. On the business
side, you need to be kept abreast of the the newest and latest
methods as they apply to managing a modern, profitable,
serviceshop.

ET/D is pleased to announce that, starting with this issue, we will
be bringing to you on a monthly basis the invaluable business
management expertise of Mr. John Gooley, who for the past 14
years has conducted NARDA's well known school of service
management. It is the only school devoted entirely to the efficient
operation of an electronics service business. Mr. Gooley, who is
manager of NARDA's Service Division, as ET/D’s Contributing
Business Editor, will be discussing monthly with you such topics as
inventory control, pricing policies, measuring technician productivity,
and many, many more subjects concerning running and managing a
service business.

Of course, we will be continuing with our practice of covering
developments throughout the consumer electronics industry, in
stereo, CB, communications, marine, and digital electronics.

New and vastly superior test equipment is a mark of our industry,
and ET/D will continue to feature monthly reports on selected pieces
of test gear. We know there are some really sophisticated scopes,
counters, and DMMSs now on the drawing boards of the manufacturers
as the industry moves to meet the challenge of the microprocessor
revolution.

All in all, we at ET/D think 1979 will be one of the most
remarkable, fast-paced, and intersting years in consumer electronics
history. And ET/D wants to be there with you as you meet the
challenge.

Sincerely,

Sl

ETID - January 1979 /7




Color Chassis TS-929—All chassis not equipped with an
‘ERVIGE ‘Emlnnn off-on relay. Set dead when turned on, circuit breaker kicks
\ out, apparently when turned off. Horizontal output tube life

short. Check off-on switch linkage—rear sections may not be
turning off, leaving reduced B + on horizontal output tube, but
M_AM no drive since 20v supply is off.

Color Chassis T982—Top half of picture blanked out at an

angle like a defective yoke. The cause is a defective C243
100mfd 25v or, in early production, a 22mfd 25v capacitor from
pin 16 of vertical IC to ground. = - ' e ~
220,000 e T W e
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o 3 Ing: @ ¥ | Color Model CT978 sets wlith serlal number below
FFYE E MB8550001—Interference In nearby TV sets most notice-
@ '1 able on channel 2 as a 3/4-inch wide disturbance in the center
- == of the picture when CT978 primary switch is on and power
L switch is off—problem disappears when power switch is
turned on. Pulse circuits in the synthesizer tuner are on when

costly
call-
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the primary power switch is on and may radiate enough to
cause this interference. To remedy, add a 220k ohm resistor
across C46 on the tuner board.

SYLVANIA

Color Chassis E21—Severe horizontal tearing. C282
shorted—reads 22 ohms from emitter of AGC Drive, Q212 to
ground

Color Chassis E20—Horizontal tearing—Open C280
1.4mfd 25v. (Refer to circuit of similar E21 above.)

ZENITH

Color Chassis 19EC45—Weak or no color—fine tuning
won’t adjust chroma. Horizontal hold is good. Check resis-
tor R808 on horizontal module 9-90, may have increased in
value from a nominal 330 ohms to 1400 ohms.

This resistor can also at times cause loss of color sync in this
chassis and others of this general series. €7D
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make more money with RCA SKs...

. .. and your customers
will really appreciate
your reliable service.

You eliminate costly call backs
because: with RCA SKs you know
you’'re using the best. RCA guar-
antees it. We’ll replace any
defective SK within one year of
purchase by the dealer. We can
afford to make this offer because
our malfunction rate is one of the
lowest in the industry — less than
one percent.

With RCA SKs you know your
customer is getting the right
semiconductor. Our SK line
includes over 900 replacement
transistors, rectifiers, thyristors,
integrated circuits and high volt-
age triplers that meet or exceed
the OEM standards for the
150,000 domestic or foreign semi-
conductors our SKs can replace.

You save time because you’ll
identify the exact SK you need
quickly in RCA’'s easy-to-use
Replacement Guide with com-
plete installation data. And on
every SK package you'll find all
the necessary technical specifi-
cations, physical characteristics
and terminal diagrams.

All hardware, when needed, is
also included right in the SK
package which saves you extra
trips back to the truck or back to
the shop.

You make more money because:
you can work faster, more effi-
ciently with RCA SKs. And you
virtually end costly call-backs
which means a lot more satisfied
customers as well.

For details on how to order, see
your RCA SK Distributor. Or con-
tact RCA Distributor and Special

Products Division, Deptford, N.J
08096, Attention: Sales Promo-
tion Services.

*‘ eo
‘%@(\ :

SK Solid State
Replacement
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LETTERS

I'm looking for surplus filter capacitors
as used incomputers up to 140,000 mfd
at 30vdc. Can anyone furnish me with
the address of a surplus outlet that may
have some of these at reasonable
prices?

Robert R. Blevins

Box 113ARD 1

Lexington Park, MD 20653

Would you please run this in your maga-
zine? I need a schematic for a B&K 360
VOM. itis no longer available from B&K.
Help from any of your readers would be
appreciated.

K E. Lee

RT. 1 Box 44

Big Rock, VA 24602

! am a recent subscriber to ET/D and
find TEKFAX very useful. | would like to
buy out of print TEKFAX numbers 105,
106, 107, 108, 109 and 111 if anyone
has them to sell.

TR Brown

832 Greenfield Dr. #97

Lynchburg, VA 24501

Help Needed:

I need an operators and service manual
for an old Precision Model 612 tube tes-
ter.

John D. Miller

3704 Bold Bidder Drive

Lexington, KY 40502

We need information and output tubes
(ECLL800’s) for an imported radio
marked on the front glass, IMPERIAL,
and on the back, stereo-korgerttruhe
Granada, M. T. Imperial Volistereo
Grobstuger 864.

C. R. Biles

433 W. Kirwin

Salina, Kansas 67401

ABOUT TEKFAX

The diagrams of TEKFAX are very help-
ful. What would be a big help is printing
the layout of all transistors and IC’s. In
many cases you have the TEKFAX, open
up the set and are lost, not knowing one
circuit from another. In many cases
there is no layout in the set.

C. Nellum

1358 8th Ave.

Terre Haute, IN 47804

EDITOR: We print as much as we can
within the limitations of space and avail-

able material. We do try to print
waveforms and chassis layouts
whenever possible and are constantly
trying to include as much information as
possible in those pages we have set
aside for TEKFAX.

We are in need of any information on
Sears TV. Also troubleshooting and
common failure items of Sears series
string color and B/W sets. Can you or
any of your readers help us?

Lloyd K. Simonson

Fox TV Service Company

507 E. Main

Waterford, W/ 53185

We're
Fighting for
Your Life

American Heart Association

Original Japanese Replacement Parts for TV, Stereo and CB

25.U0P 10:24

25-UP 10-24

28A102
28A473
28A484
2SA495
2SA497
2SA509
2SA562
25A564A
28A634
28A636
2SA643
2SA673
2SA678
25A683
2SA684
2SA695

28C460
28C481
28C482
25C485
2SC495
28C509
28C517
28C535
25C620
2SCB32A
2SCE34A
28C697A
28C710
2sc711
28C712
28C717
28C730
28C732
28C733
28C734
28C735
25C756
2SC756A
2sc778
28C781
25C784
28C789
25C793
2SC799
2sC828
25C829
28C839
2SCB67A
28C900
25C930
25C945 d
2SC1000BL .
2S8C1013 45

28A699A
28A706
285A720
28A733
25A747
28B22
2SB54
2SB77
2SB175
2SB186
25B187
258324
2SB367
2SB405
258407
25B463
25B474
25B507
258511
2sB557
2s8C183
2sC18a
258C372
25C373
25C530
25C382
28C387A
25C33%4
25C458

25C1014
25C1018
2SC1030
2SC1056
2SC 1060
25C1061
25C1096

2sC1114 3.40
2SC1116A 3.20
28C1124 .80
2sC1127 .80
2SC1162 .70
25C1166 .25 -
28C1172B 3.10 .3.
25C1173 50
25C1177 10.90
25C1209 25
28C1226 .50
2sC1226A SO
28C1237

28C1239

28C1306

28C1307

3.60
3.45

28C2072
28C2076
28C2091
25C2092
25C2098
25D72
28D91
2SD92
2SD180
28D187
28D218
28D234
28D235
28D261
28D287
25D291
2SD313
2SD315
28D325
2SD330
28D356
2sD358
28D 359
25D427
2SD525
25D526
28K19
28K23
25K30
2SK33
2SK34
28K41
2SK55

25C1318
25C1364
25C1383
25C1384
2sC1424
2SC1448A
25C1475
25C1509
25C15674
25C1675
25C1678
25C1687
25C1727
2sCc1728
25C1760
25C1775
25C1816
2sC1908
25C1909
25C1945
25C1957
25C1969
25C1973
2sC1974
25C1975
25C2009
25C2021
25C2028
25C2029

35K22vY
3SK35
3SK37
3SK40

145 175 195 410

AN247P
AN274
AN313
AN315
BA511A
BA521
HA1151
HA1156
HA1306W
HA1322
HA1339
HA1339A
LA1222
LA3101
LA4031P
LA4032pP

TA7089P
TA7092
TA7120P
TA7139P
TA7153P
TA7203P
TA7204P
TA7205P
TA7214P
TA7310P
TA7607P
TA7609P
TBAB10SH
TC5080P
TC5081P
TC5082P
UHIC001
URIC002
UHIC003
UHIC004
UHIC005
UHIC006
upCc20C
UPC141C
UPC157A §
UPC554C  1.60
UPCE55H 1,60
uPC572C  3.70
UPC574C .90
UPC575C2 1.25
UPC576 1.85
UPC592HZ .75
UPC1001H21 85
UPC1008C 4.85
UPC1020H 1.85
UPC1025 1.85
UPC1028 1.40
UPC1031H 252
UPC1032H 1.70

WomoaNNODLDDND
NN2aNNN &SN
e ]
Srhamadoo

CUNOOTMOONOROUCO O

spiom

LA4220
LA4400
LD3141
M5115P
M61513L-
MN3001
MN3002
MN3003
PLLO1A
PLLO2A
PLLO3A
SG264A
$G609
SG613
SM5104
STKO11
STK013
STKO15
STK0S0
STK415
STKA435
STK433
TA7045M
TA7055P
TA7060P
TA7061P
TA7062P
TA7063P
TA7074P
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UPC1152H 2.90
UPC1156 1.85 2
upPD277C 8.70
UPDB57C 7.90
uUPD858C 7.00

UPD8EIC 8.70 8.90

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Minimum order $10.00 -

Under $50.00, add $1.00, Canada $1.50.

Quantity Discount Prices - Ask for our complete price list -
Manufacturer inquiries welcome - All parts guaranteed.

TOLL FREE TELEPHONE
Nationwide 800/631-1250

HOURS: Mon. - Fri. 8 to 5:30 Sat. 8to 1

N.J. Residents add 5% Sales Tax.
We pay postage for grepaid orders of $50.00 or more,

Local 201/748-5089

CEHNATIONQ
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IMMEDIATE DELIVERY WITHIN 48 HOURS
ON ALL TRANSISTORS IN STOCK

NEW-TONE ELECTRONICS INTERNATIONAL

P. 0. Box 1738, Bloomfield, N. J. 07003
New Jersey Phone: 201/748-6171




| forget now who first asked me, “Who said life had to be fair?” It

‘ I Rlc I L' seems that servicers shoulder more than their fair share of problems.
Two of the most serious are the twin problems of “too much

business” and “too little business” and we are being grievously hurt
B“‘I“E“ by both at the same time.

On one hand, incidence of failure is falling off—drastically. Where

once we might have expected perhaps two service calls in the
course of a year, the new solid state equipment is experiencing a
half-a-call a year. With less demand, there is a sharp decline in
income. Worse, there is no corresponding decrease in expense.
Costs for rent, light, heat go on, as do costs of vehicles and
overhead personnel and even technician wages. It is unquestionably
true that firms are going out of business for just this reason.
Apparently, there is too little business.

On the other hand, we are continuing to face the problem of a
shortage of technicians. Almost invariably, owners and managers
report they would hire a good technician today, if only they could find
one. They yearn to expand or diversify, if they had the people for it.
Apparently, there is too much business ... or at least, servicers are
hard pressed to get the work completed.

It is unfair that servicers should be hurt by both extremes ... but
who said life has to be fair?

There are solutions, but investigating them takes far more space
than we have here. As incidence of failure goes down, the dealer
must look toward servicing more brands, or more products, or move
into new fields. Garage door openers, perhaps? Home
communications equipment? Marine equipment? Hospital equipment?

As the technician shortage pinches, the dealer must consider
training, or cooperative ventures in training, and most certainly,
making the best possible use of every technician’s every available
hour.

For those who would like to meet together and explore these
subjects in depth, an opportunity is available through the NARDA
College of Service Management* On the Sunday night of each of the
meetings, there will be a two-hour session on the problems of
declining business. On the Monday nights, there will be a two-hour
session on the problem of the technician shortage.

Experience has shown that servicers can solve their problems if
they will come together ... think together ... work together.

* The College of Service Management is a four-day meeting for the
express purpose of considering solutions to service problems.
Three “colleges” will be offered—in College Park, Maryland
February 25-28-in South Bend, Indiana February 18-21-n
Albuguerque, New Mexico February 4-7. For details write NARDA,
2 N. Riverside Plaza, Chicago, Illlinois, or call (312) 454-0944.

" Mgr., NARDA's Service Divisiog
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NEWSLINE

"THE FED" BLOCKS GE/HITACHI TV VENTURE. With logic, that on the
face of it seems hard to follow, the U.S. Dept. of Justice has op-
posed the planned GE/Hitachi venture to form a new television set
production company in this country. If the parties go through with
the deal, the Justice Dept. said, its "present intention" 1is to sue.
The reasoning behind the decision, according to the government, is
that is was not persuaded of the necessity of the combo to "maintain
the viability of either party." It would eliminate competition
between GE and Hitachi, the government added.

WOULD HAVE FORMED GTA. Consummation of the deal would have resulted
in creation of a third company, General Television of America (GTA).
The plan had been to jolntly manufacture color television receivers
in this country at present GE faclilities with a pooling of techno-
logical resources. The Justice Dept. said the merger would have
created the third or fourth largest set manufacturer in the United
States. With the ruling, Hitachi remains the only Japanese tele-
vlision set maker wlthout a plant in the U.S.

SHARP ANNOUNCES PLANS FOR U.S. TV PLANT. The Sharp Electronics Corp-
oration of Japan willl build 1ts first manufacturing faclllty in the
United States at Memphls, Tenn. In a year-end announcement, Sharp
sald the plant, tentatively set for completion in the fall, will
initially produce 10,000 TVs and 30,000 microwave ovens per month.
Eventually, Sharp added, '"thls will be a multi-product manufacturing
facllity and we will expand production capabilities" to audio and
business equlpment products. The new, ultra modern facllity will be
located on 88 acres of land outside Memphis and will employ some 700
persons, Sharp contends.

CABLE TV BOOM? Wilth cable TV reportedly reaching 20 per cent of
American homes and the industry 1tself winning Just about every reg-
ulatory bout with the federal government to date, the last impediment
to virtually unrestricted growth remains state legislatures. Here

i1s where the industry will launch its main attack in an effort to
keep states out of their business. The latest count shows some 300
small earth stations in operations to receive satellite transmitted
programming and some 4,400 cable systems in operation.

ATARI ENTERS HOME COMPUTER MARKET. Atari, up to now the TV game
people, will enter the home computer market with two entrles--the
Atari-400 (retailing about $450) and the Atari-800 (retailing at
$900). Backed by a library of softwave including personal financial
management , education, auto mechanics, etc., the systems are user
programmable in BASIC with other programming languages to be made
available on preprogrammed solid state cartridges.

CONSUMER ELECTRONICS TO REMAIN STRONG. The sale of consumer elec-—
tronics products in 1979, coupled with comparatively depressed price
levels, an extensive array of new products, and "hard hitting" sales
promotions--will remain strong in 1979, according to the Electronics
Industry Association. Consumer products sales are expected to
account for more than $l-billion in sales in 1979, compared with some
$700-million last year and $300-million in 1977.

12/ ET/D - January 1979



with triggered sweep. Reliable, versatile
and easy to use. It’s your best scope buy.
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For design, development and serv-
ice of digital circuitry, communi-
cations, audio, TV equipment . . .
in lab, shop or field.

Differential vertical amplifier
stages provide wide DCto 15 MHz
bandwidth with smooth rolloff use-
able thru 27 MHz.

Reliable integrated circuitry, all-
solid-state (except CRT)
Triggering — internal, external,
TVV, TVH, VITS

Automatically shifts between
CHOP and ALTERNATE as you
change sweep time.

See Your Local Electronics Distributor or Write for Bulletin T-837.

| ¥ ] ¥
INSTRUMENTS THAT STAY ACCURATE

AR SR

853 Dundee Avenue, Elgin, Hlinois 60120
(312) 697-2260 e Cable SIMELCO o Telex 72-2416

MODEL 452

24 nanosecond rise time

Front-panel X-Y operation, dual
matched vertical amplifiers.

Displays CH A, B, A&B, A + B,
A-B

0.5V peak-to-peak 1kHz square
wave calibrator

Voltage-calibrated vertical and
horizontal inputs (eleven steps in
1-2-5 sequence)

X5 magnification

Human-engineered front panel
controls

Circle No. 123 on Reader Inquiry Card

KATY INDUSTRIES

INDUSTRIAL
EQUIPMENT

Check logic
including
countdowns and PLL :

Display composite
video and AGC pulse |

Display op-amp i
input/output, A/D
converter

1‘
| |
|

=

— it
27 MHz “CB”
envelope and
modulating signal

Check phase shift
and distortion in
amplifiers
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2% tol 1
R175 . /2
750 ohms w
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Sylvania, of course. And there are 594
more just as good. It's the most complete
line of flameproof resistors in the industry.

Our flameproof resistors come in 4, V2, 1
and 2-watt sizes for use in home entertain-
ment, communications, industrial equip-
ment or any job requiring a fuse resistor.
They can replace carbon composition, car-
bon film, metal film, wirewound and fuse
resistors with tolerances of 2, 5, 10 or 20
percent. And noncombustible ceramic con-
struction provides stable resistance plus
indefinite shelf life.

All Sylvania flameproof resistors come
in color-coded blister packs for easy iden-
tification. For a good look see your nearest
distributor. You can find his location by con-
tacting GTE Sylvania, Distributor and Spe-
cial Markets Div., 1025 Westminster Drive, OF
Williamsport, Pa. 17701. y

SYLVANIA 550




Microprocessor
hardware

A first look

We continue our series on
microprocessors with a look at
the functional limits of the
memory, central processor
and the input/output port.

By Steven K. Roberts

There is an elegance to the structure of a
computer which can be quite beguiling,
especially after years of fighting
transistor circuits and random logic. The
general purpose design and the utter
simplicity of the hardware might leave
you wondering why everything isn't
done that way. Don't worry: it will be.

This is the third article in our series on
microprocessors. In the first, we spoke
of the philosophical basis for their
existence and use in consumer
electronic equipment. In the second, we
created a computer-controlled stereo
cassette deck in our imaginations, and
tore into the program that runs it to
demonstrate some of the concepts
behind software. In this one, our task is
to sketch the fundamentals of hardware
architecture—the gross logic of the
processor itself and the communications
technigues that allow its interconnection
with memory and the outside world.

In the early days of computers—even
of microprocessors (‘'way back in the
early 70's)—the hardware was anything
but simple. The concepts behind it were
similar to those used today, but the level
of circuit integration had not advanced to
the point where one could treat a block
diagram as a schematic. Now thatentire
subsystems and controllers are
available as inexpensive IC’s, it is
possible to concentrate more on the
application of a system than on its
design. It is this, more than anything
else, that is causing the revolution in
digital electronics.

Riding the bus
We will start by looking at Figure 1. This

Address Bus

Central
Processing Memory Input ]
Unit output
(8080)
DATA Bus T
| Ii| |
Control Bus

]
=

Fig. 1-General structure of computer system. The processor chip sends out addresses
and commands, setting up two-way communication on the data bus. Buses can be
extended, as shown on the data bus, to accommodate additions to a system.

is a block diagram of a typical computer
system, representing just about every
microprocessor in use today. The
“brain”, of course, is the Central
Processing Unit (CPU), which actually
performs the instructions and tells data
where to go. The instructions are stored
inthe memoty, in alogical sequence that
allows the CPU to begin executing
somewhere and proceed in an orderly
fashion. Communication with the
outside world (terminal, printer,
hardware being controlled, etc.) is all
lumped together in the block labeled
“input/output” (1/O).

Communications between these
three blocks can be accomplished in a
number of ways, most of which are
represented by the different chip
families on the market. Because of the
personal preferences of the author, the
structure of the Intel 8080 (and all of its
cousins) will be used in this discussion.

One concept that is common to all the
microprocessors in existence is that of
the “bus," basically a group of signals
considered together as a family: there is
an Address Bus, comprised of all the
signals which are needed to define any
of the possible memory or 1/O locations
inthe system, a Data Bus which handles

all communication of instructions and
data, and a Control Bus which is used by
the CPU to direct the actions of the other
elements in the system. In the
8080-style system, the data bus
consists of 8 lines (it's an 8 bit system),
the address bus of 16 lines (allowing
65,536 possible combinations, or
addresses), and the control bus of 5
lines.

There are two ways a bus can be
used. The address bus, for example, is
without exception used to send an
address from the CPU to the rest of the
system. If it is time to fetch a new
instruction from memory, the CPU
places the proper address on the bus,
issues a command on a control line, and
receives the instruction on the data bus.
Hence, the address bus is
unidirectional, as the information flow is
always away from the CPU. On the other
hand, the data bus can be used for either
the input or the output of data, and is
thus spoken of as a bidirectional bus.
This raises the need for a new idea in
logic: Tri-State.

Normally, one thinks of logic circuits
as having one of two possible
states—on or off; high or low; 10or 0. The
TTL IC's that are most familiar recognize
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Take a tip from aman
whose replacements
are as good 48

as his
starters!

Notre Dame
basketball coach,
“DIGGER" PHELPS

A receiving tube
replacement must be as
good as the original.

That's why you
should stock your caddy
with Zenith receiving

Zenith, after all, is the one TV brand name that for years has
won the endorsement of top service technicians just like you.

With anything less than a genuine Zenith receiving tube
replacement, you risk your reputation and your relationship with
your customers.

Sneak in an off-brand replacement and you're laying yourself
open to problems in a day and age when customers are as well
aware of Zenith quality as you are.

Call your Zenith distributor now for replacements as good as
our starters!

For your own reputation and in your
customers’ best interest, always specify Zenith
exact replacement parts and accessories.

®
The quality goes in before the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division
11000 Seymour Avenue /Franklin Park, illinois 60131
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and output only these two states. The
output is often accomplished by the
“totem pole” circuit shown in simplified
form in Figure 2.

The internal logic of the IC, whatever it
may be, informs other circuits of its
activities by turning on one transistor or
the other, issuing either a ‘high’ or a ‘low’
to the output line. Since only two states
are used, one transistor is always
conducting.

Tri-State logic is identical, but with one
exception: in certain modes, neither
transistor is on. As far as other devicesin
the circuit are concerned, the Tri-State
chip has disappeared, since it is pulling
the output line neither high nor low. The
remarkably useful offshoot of this is that
a number of devices can be connected
to drive the same line without conflicting
with each other. Only one is ever
‘enabled’ at a time.

(Incidentally, we could speak of a
fourth state which the output structure in
Figure 2 could assume: both transistors
ON. This would have the immediate
effect of melting the transistors, and
would be useful as a self-destruct
feature.)

It is this, then, that makes the key
concept of a bidirectional data bus a
possibility. Dozens of memory IC’s and
I/O devices may be connected to the
same set of lines, and only the one that is
actually addressed by the CPU will be
allowed to become active.

With this information, we may now
observe the system’s general operation:

FIRST, the CPU issues a command
on the Control Bus which defines to the
other elements of the system what type
of activity is about to occur.

SECOND, the CPU issues a binary
code on the Address Bus which
specifies the memory location or the /O
device which will be involved in the
activity.

THIRD, data transfer occurs between
the CPU and the selected memory or I/O
location, followed by an internal process
if required (such as an ADD).

FOURTH, the CPU completes the
operation and starts the sequence over
with the next instruction or data transfer.

Memories are made of this ...

Now that we have avenues of
communication among the elements of
the system, we can begin to define some
of the hardware that will be used,
beginning with the memory.

A microprocessor's use of memory
depends heavily upon the type of job
being performed, but every system,
without exception, has one fundamental
need: a program. Programs are



+5V

{Vee)

from internal

[ logic of IC output

OV (GND)

A B FUNCTION
off off | inactive

off on | Logic 0"

on off | Logic 1"

cn on | Self-destruct

1

Fig. 2-Tri-state logic devices. Normal TTL IC’s, to produce two-state output, always have

transistor A or B of the totem-pole output ON.

Tri-state devices allow Party-line use of

data bus by allowing both transistors to be off, making the device logically disappear.

step-by-step sequences of instructions
which completely define the computer’s
task. They are seen by the system as
binary codes in memory, available in
eight-bit chunks.

If a program is to be the heart of a
product which will end up inacustomer’s
home (such as the ET/D
COMPUSETTE 80 we conjured into
existence in our December issue), it is
well to provide for its permanent
residence in the system. This need has
led to a distinction between two major
classes of memory devices: ROM and
RAM.

ROM, or Read-Only Memory, is a
family of parts that do just what their
name implies. Once a program is stored
in the chip, it can be used in a system,
stashed on a shelf, tossed about—all

Glossary of Terms

Request. Allows the other parts of sys-
tem to suspend CPU activity and use
memory directly.
1,2—Phase 1 and 2 of two phase clock
WR—Write command to memory or
{/{e]
DBIN—Data Bus In. Controls direction
of data flow on Bus
HLDA—Hold Acknowledge. Rarely
used. Suspends system operatlon, re-
| leasing the buses. Used with multiple
| processors.
| BUSEN—Bus Enable
INTA—Interrupt Acknowledge. Indi-
cates CPU acceptance of an interrupt
condition from the outside world.
YO R—Iinput/Output Read
| vo W—Input/Output Write
MEM R—Memory Read i
| MEM W—Memory Write !
RDYIN—Ready input 1
RESIN—Reset input |

DMA Reg—Direct Memory Access I
|

without affecting the data within. The
microprocessor cannot change the
contents; it can only look atthem. These
are universally used as permanent
program and data storage for a variety of
‘computer products.

RAM, or Random-Access Memory,
differs from ROM in that the
microprocessor can both read from it
and write to it, allowing data storage
while the program is running. Most
systems use some mixture of ROM and
RAM.

The use of most memory devices is
simplicity itself. In the case of the ROM,
the CPU merely gives it an address and
tells it that it has been selected to speak
to the data bus. Within a few hundred
nanoseconds, the eight bit piece of data
that is stored at the specified location
appears on the output pins. A typical
ROM, the popular 2716, is diagrammed
in Figure 3. From a user’s standpoint,
that's all there is to it: address in, data
out.

The 2716, incidentally, is one of a
handy group of ROMs known as
EPROMs (for Erasable Programmable
Read Only Memory). Whereas the
“classic” ROM'’s have to be
programmed at the factory of their origin,
EPROMSs can be programmed cheaply
and easily by the user. Then, when the
data stored has outlived its usefulness, it
can be erased by a dose of ultraviolet
light, allowing the part to be used again
and again.

The use of RAM in a system is not
vastly different from the use of ROM; in
fact, the process of reading data from it
is identical. When the CPU wishes to
write data into it at some location, it
simply gives it the address, the data to
be written, and a WRITE command. Any

I'VE GOT A SECRET.

D!D YOU KNOW THAT WE ARE ““THE™
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Fig. 3-Simplicity of ROM and
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Fig. 4-Typical inputloutput logic of a system, showing one
buffered input port and one latched output port. Address decoder

and command line from the Control Bus govern the data flow,
injecting or extracting data into or out of the data bus at the

proper time.

future read operation from that location
(until another write or a power failure)
will reveal the data written.

Mail Call

If you have trouble visualizing the action
of amemory, try thinking of it as a wall of
numbered post office boxes. Each of
them contains a slip of paper which may
or may not have something written on it.

Assuming you are the central
processing unit, you go to box #1 and
open it. Removing the slip of paper, you
read, “Get the data in box #1538 and
writeitdown.” You do this, then proceed
to box #2. The note therein says,
“Compare that number to 100. Note
whether it is less than, equal to, or
greater than.” When you dothat, you are
performing a logical operation on the
data. Then, in box #3, you read, “If it
was equal, JUMP to box #62.” Thisis a
conditional test—if the number you got
from box #1538 was 100, then the next
instruction you perform will be in box
#62. Otherwise, you would simply
ignore it and go on to box #4.

That's hardly an elegant way of
looking at it, but it really is that simple in
concept. The microprocessor is only
taking instructions one at a time from
memory, in a sequence that is strictly
numeric except when the program
directs it to do otherwise.

The computer is a servant to its
program.

Iinputs and outputs
In a somewhat similar fashion, the
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processor talks with the outside world.
There is no limit to the types of devices
that can be interfaced with a computer,
and in the field of “control,” some rather
unusual ones may be found. Apart from
the obvious, such as switches and
displays, one may discover temperature
sensors, valves, stepping motors,
optical devices, sound-effects
generators and communication lines.
They all have one thing in common: by
the time they are connected with the
microprocessor they are merely digital
inputs or outputs with defined
addresses. The temperature sensor, for
example, originally produces a voltage
variation as a function of its thermal
environment. This signal is connected to
the input of an analog-to-digital (A to D)
converter, which produces a binary
value that represents the voltage input to
it. This binary data is passed to the
microprocessor on an input port with a
certain address, allowing the value to be
read by the program as easily as data
from a location in memory.

Take a look at Figure 4. This is a
diagram of the 1/O structure for a typical
system, showing one input
port and one output port. The
“threshold” which incoming data
crosses upon entry to the system is a
Tri-State buffer, which performs exactly
the function talked about above: unless
ithas been actively selected by the CPU,
it is completely invisible to the data bus.
The process of selection involves two
actions: the address of the port appears
on the address bus, which, when

Fig. 5-8080 CPU chip is shown with its support logic. This circuit
with added memory and 1/0 is a complete computer. Parts cost
can be as little as $40.

decoded, presents an enabling signal to
the Tristate buffer, and the execution of
an )/O READ function results in that
status signal on the control bus, strobing
the interface chip. The tri-state device
becomes enabled and remains so as
long as both the I/O READ command
and the decoded address are present.

A similar phenomenon occurs in the
Output section of the system. In this
case, the interface chip is alatch (though
it does not have to be in every system),
and when it is strobed with data present
on its inputs, it holds the data on its
outputs until another strobe with
different data occurs. The decoding and
strobing are performed identically with
the input operation described above, the
only difference being the direction of
data flow.

In the case of the 8080-style
microprocessors, up to 256 each of input
and output ports are allowed on the
system. It is a rare computer that uses
more than 10% of that.

Plugging in the “brain”

Having discussed two of the three
mysterious boxes in the diagram of
Figure 1, the Memory and the
Input/Output, we can at last turn our
attention to the Central Processing Unit
itself. This article is concerned primarily
with the hardware of a system, so we'll
save the details of the microprocessor
chip’s internal architecture for the next
installment, concentrating instead upon
the actual interface with the other
components.



Figure 5 is a complete schematic of
the “processor” part of a system—all the
hardware that is responsible for the
existence of the three buses we talked
about before (Address, Data, and
Control). Three IC's accomplish the task
in an 8080 system, but newer CPU chips
do it alone. By way of comparison, the
Intel 8008, the first 8 bit microprocessor,
required a few dozen IC’s to do its job
(and it took over 10 times as long as the
8080).

The prime mover of a computer
system is its clock, and it is here
provided by the 8224. Connection of an
external crystal (usually 18 MHz) allows
the Clock Generator/Driver chip to
produce the 2 MHz two-phase clock
required by the CPU, and while it is
doing that, it handles the READY and
RESET signals, synchronizing them for
the 8080. READY is simply a means of
suspending the processor’s activity by
means of an external condition—when
the line goes low, CPU activity freezes.
This is rarely used except as a means of
synchronizing the system with slow
memory or for allowing a “single step”
mode wherein only one instruction is
performed at a time (very useful for
debugging, when instructions normally
zip by in a couple of microseconds!).
RESET is used to start the processor at
location 0 of memory, and is the
universal method of telling a system to
GO.

Looking at the CPU chip itself, we note
four supply voltages; GROUND, +5,
—5, and +12. The need for anything
other than +5 and GROUND is a pain
from the system design standpoint, and
again, newer processors operate on just
that. (We are discussing the 8080
because it is the most universally used
CPU chip, and many newer units,
including some of the single supply
parts, are based on its design.)

The largest single group of pins on the
8080 is the Address bus, which we have
already covered. In small systems,
these pins may be connected directly to
memory and /O devices, but in larger
configurations, they would be seriously
overloaded if used in that fashion. For
this reason, devices known as “Bus
Drivers” exist which serve the dual
purpose of isolating the CPU from the
rest of the system and increasing the
number of loads that the address bus
can handle.

The directional data bus, consisting of
lines DO-D7, is connected directly to the
8228. This chip buffers the data bus, and
also acts as the “system controller,”
extracting timing information which the
CPU places on its data bus at certain

points in the clock cycle and using it to
create the five signals we have termed
the Control Bus. This approach prevents
the 8080 from needing more than 40
pins.

This standard configuration shown in
Figure 5, coupled with the memory and
I/O structures which we talked about
before, comprises a complete computer
system. Machines that once consisted
of thousands of parts are totally
overshadowed and outperformed by
single printed circuit boards with a few
dozen IC's, most of which are memory.
An early IBM system used “core stacks”
of 64K bytes which were about five feet
tail and two feet square; today’s
state-of-the-art microprocessor may be
equipped with eight 16-pin chips with
identical storage capacity and about 20
times the speed. Small wonder that
microprocessors are so often called a
revolution.

Your own computer?

This might be a good time in this series
to toss up some thoughts about the best
of all possible ways to learn this
technology. We have just covered the
hardware that comprises a
microprocessor system: the most
intriguing insight that you should have

gleaned from this is that there's really
not much to it. Designing the chips would
be a different story entirely, but we don’t
have to worry about that.

There are a multitude of courses,
seminars, textbooks, training aids, and
magazine articles that in various ways
purport to teach the intricacies of
computers. You can make a major
commitment and go back to school, you
can take a week in any major city where
manufacturers regularly hold seminars
on their products, or you can buy all the
books you see advertised and do a lot of
studying. You can get frustrated and
confused very efficiently.

The materials mentioned are
important, providing as they do the
essential information about the subject.
However, most leave out one or two
major ingredients: hands-on experience
and motivation.

Microprocessors, now that they are
cheap and accessible, are the basis of a
rapidly growing “personal computer”
market. A surprising number of people,
from accountants and investors with
business interests, to musicians wishing
to simplify composition, to hard-core
hobbyists scratch-building systems and
using them for countless applications,
continued on page 44
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Table model
radio repair

In 10 easy steps

Generally not thought of as a
profitable areain this day and
age, small radio repair can be
with a systematic approach to
troubleshooting.

By Homer L. Davidson

Although the table and portable radio
have been with the radio-TV technician
for many, many years, a lot of the
independent TV shops will not service
them. Yet there are millions of these
radios in use today, thousands
manufactured each year, and many are
coming in each week for repairs (Fig. 1),
including into my own shop.

We must admit servicing radios is a
small ticket item compared to TV
repairs, but you can still make money on
them. Perhaps with less TV servicing
revenue each year now’s:the time to get
back into the radio repair business. Not
only will it help pay some of those
monthly bills, but it will keep you in
contact with a new or old TV customer.

Servicing the radio chassis can be
made simple, quick and quite profitable.
You don’t have to spend a lot of time
servicing the table or portable radio—in
fact, a half hour, many times, will do.
Simply follow the 10 Steps to Table
Model Radio Repair and see how easily
they are restored.

Step 1/On-off switch

If the defective radio comes in in.a dead
condition, go directly to the on-off switch
(Fig. 2). In case the dial light is on, you
may assume the on-off switch is normal.
If not, with power disconnected, check
for continuity across the switch
terminals. When turned to the “on”
position and the switch contacts are
open, you may assume the switch is
defective.

In many of the small transistorized
radios a standard on-off switch is found
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Fig. 1-A Realistic AM Deskube table model radio (courtesy Radio-Shack).

behind the volume control. If a separate
switch is not handy, pick up a universal
volume control with switch, and install
the new control. You may find a different
type switch in the clock AM-FM radio.
Generally, the switch is mounted with
the on-off clock and alarm function
assembly. These special switches must
be replaced with the original part
number.

Before leaving the switch assembly,
check the ac cord for continuity. Many
times a dead radio is caused by a broken
ac cord. Check both sides of the ac cord
with the VOM. You may find the cord
breaks right at the back of the ac male
plug or where the cord enters the radio
chassis. For possible intermittent
operation, simply flex the cord with the
ohmmeter connected and watch the
meter movement.

Step 2/Dropping resistor

You may find either a power transformer

or ac powered circuit in the radio
chassis. The quickest methodto locate a
dead power supply is to measure the dc
voltage at the positive terminal of the
silicon rectifier and common ground.
Another method is to check for dc
voltage across the large filter capacitor.
If no voltage, suspect problems in the
power supply. When the dc voltages are
real low, either the outside circuits are
puiling excessive current or a problem
lies in the power supply itself.

A few of the larger table model radios
operate directly from the ac power line.
You will find a large voltage dropping
resistor on one side of the ac line (Fig. 3).
(Aiso a high voltage type sound output
transistor is found in these same
models.) This resistor drops the ac
voitage to the required operating voltage
and it can vary in size from 150 to 450
ohms (Fig. 4). Most of these resistors
are of the 5 and 7 watt variety, but should
be replaced with a 10 watt component.
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model LCR200.
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Fig 3-A photo showing the size and where the c voltage
dropping resistor is located in many table model radios.

They normally run fairly hot and tend to
open up. They are also sometimes
destroyed if a silicon diode or high
voltage output transistor becomes
leaky.

Check the condition of the resistor by
measuring the resistance across it. If in
doubt of the reading, clip one end from
the circuit. Many times you can spot a
defective resistor from burn marks.
Before replacing, check the silicon
rectifier with your ohmeter for a leaky or
shorted condition.

If a schematic is not available and the
resistance of the ac voltage dropping
resistor is not known, try a 400 ohm 10
watt type. Now, check the voltage on the
collector terminal of the high voltage
outputtransistor. This voltage should be
somewhere around 75to 112 volts. Ifthe
voltage is too low you will notice
distortion in the audio circuits and if too
high, in time it may ruin the output
transistor. Sub and reduce the

Fig. 2-Check the on-off switch continuity with the VOM, the on-off
switch is located on the clock assembly in this Symphonette
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resistance of the voltage dropping
resistor until the collector voltage is
around 90 volts. This is about normal in
most table models.

Step 3/The transformer

Some table and portable models carry a
small power transformer in the power
supply (Fig. 5). Most of these radios use
full-wave rectification with two small
silicon diodes. In some clock radios the
power transformer also supplies ac
voltage to the digital clock mechanism. If
a transformer is found defective in a
digital system, the original part number
should be ordered. These transformers
may have odd voltage taps supplying
both units and a universal type usually
won't do.

Since the primary winding of the small
transformer opens under excessive
loading conditions, it should be checked
with a VOM. Connect the meter test
leads to the ac plug and switch on the

Fig. 5-Some table and po}tabie receivers have a péwer
transformer to operate the radio and digital clock circuits (Dyn

Fig. 4-A schematic diagram of the ac voltage dropping resistor
(the resistance may vary between 150 and 450 ohms).

o = Cae Tt ’

radio. If no continuity, either the winding
is open or it's the on-off switch. Next
check for continuity across the
transformer winding. In case of a low
ohm reading, the winding is normal and
the switch may be defective. Check for a
loaded condition in the secondary of the
transformer when the primary winding is
open. Generally, leaky sound output
transistors or silicon rectifiers are the
most likely culprits.

To check each silicon diode apply the
VOM leads across its terminals. A good
diode may read under 10 ohms and
infinity with reverse test leads. A
defective diode will have a meter
reading in both directions. Tolerances of
these small rectifiers are not critical and
you can use a diode rated at one
amp/200 volts or more.

Step 4/Capacitors

When excessive 60 cycle hum is heard,
suspect a defective filter capacitor. In
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Fig. 6-A tuneable squealing noise was heard across the entire
band in a Magnavox IR-1201 3-band radio. The finger points at

the defective decoupling capacitor.

the newer table radios, several single
filter capacitors may be used while in
the older models one filter unit may
contain up to three separate capacitors.
When one large filter capacitor is found,
the value may range from 470 to 2200
mifd.

To determine if a filter capacitor is
causing the hum condition, simply shunt
another equivalent one across it. It's
best to tum off the radio and clip the
good capacitor in place; then turn the
power back on. Sometimes a transistor
can be ruined while shunting a
charged capacitor across another one
when the unit is turned on. Shunt
each filter capacitor until the hum
disappears and then remove the old
capacitor and install the new one.

Filter or de-coupling capacitors may
produce weak and squealing reception.
When a squeal is heard along side the
station signal, suspect a defective
de-coupling capacitor (Fig. 6). These
small electrolytic capacitors filter the
lower B + voltage to the RF, IF and audio
pre-amp sections. Again, shunt a known
capacitor across the suspected one to
eliminate the squealing noise.

These de-coupling capacitors may
vary from 50 to 470 mfd’s and they
operate no higher than 15 volts dc. Ifit's
not your day, you may have to dismantle
the chassis to get at the capacitor
terminals. A defective de-coupling
capacitor in the RF and IF section may
also reduce the sensitivity of the
receiver.

Step 5/Dead and no sound

After the power supply voltages have
been checked, go directly to the audio
output stages. If a large power output
transistor is found in the audio section,
you may assume it's of the high voitage
operating type (Fig. 7). Simply touching
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some table model radios a large single power output

transistor is found bolted to a small heat sink.

the center terminal of the volume control
may tell you if the audio section is dead.
The audio section is normal if aloud click
or hum is heard in the speaker.

The high-voltage transistor can be
dead or intermittent. To locate a
defective sound output transistor
measure the collector voltage. Voltage
abnormally high or equal to the supply
voltage indicates the transistor is open
or has an open emitter resistor. When
the voltage is fairly low on the collector
terminal and very high on the emitter and
base terminals you have a leaky
transistor. Since most of these power
output transistors are riveted to the heat
sink, you will have to remove the emitter
and base connections for an in-circuit
leakage test. Next check the resistance
of the emitter resistor.

When the output transistor is found
defective, use a small drill bit to remove
the rivets. You may find the transistor is
bolted directly to the heat sink without
insulation between heat sink and
transistor. If this is the case, the heat
sink isinsulated away from the pc board.
Be sure to replace the piece of insulation
with silicone grease, applied on each
side. The transistor now may be bolted
back into the circuit or pop-riveted into
place.

Step 6/Push-pull sound

Many table and portable radios have
push-pull transistors in the sound
stages. Sometimes, these stages are
transformerless while others carry a
small output transformer (Fig. 8).
Problems found in the audio stages are
dead, intermittent, weak and distorted
sound. When weak reception is noted,
coupled with excessive distortion, it is
generally because one of the output
transistor is leaky.

First check the voltages on both

transistor terminals. It's best to have a
schematic handy with operating
voltages. When an output transformer is
used, all terminal voltages should be the
same on each transistor. With
transformerless output circuitry you may
find one transistor collector terminal
higher than the other. In fact, the
transistor with the zero collector voltage
Q704 will have equal emitter voltage of
the higher collector terminal transistor
Q703 (Fig. 9). Of course, these voltages
are normal when the receiver is
operating perfectly.

When transistor Q703 appears open
the collector voltage may equal the
supply voltage. If transistor Q703
becomes leaky the emitter and base
voltage may be close to the lower emitter
voltage. Also, you will find the emitter
voltage of transistor Q704 to be
somewhat higher. If transistor Q704
opens the collector voltage of Q703 will
be higher than normal, but lower than
the emitter voltage of transistor Q703.
No audio can be the result of a shorted
Q703 or an open transistor Q704. Weak
and distorted conditions can be caused
by either or both output transistors.

Step 7/Intermittent sound

Intermittent sound problems can occur
in the front end or sound section of any
radio. Try foisolate the different sections
or stages with an outside signal tracing
amplifier. Go from stage to stage and
remember that most intermittent
conditions are caused by transistors,
poor board connections and cracked pc
boards.

The intermittent transistor may be
located with the signal tracing amplifier,
coolantor hot air spray. If the intermittent
lies ahead of the volume control, use
coolant and hot air spray on the
suspected transistor.
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Fig. 8-Notice the two small audio output transistors punched near
the audio output transformer in this Lloyds J-627G model.

Fig. 10- The FM oscillator transistor méy be located next to a couple of air-wound self-
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supporting coils and close to the variable tuning capacitor.

Sometimes by probing the pc board
with an insulated tool or flexing the pc
board you can get a poor board
connection to act up. A poor capacitor or
resistor connection can be located by
simply pushing and moving the
component upon the board. Press the
larger components on the pc board to
see if bad solder connections exist
underneath.

A broken pc wiring connection is a
little more difficult to locate. Twisting the
board, or a component, might make the
radio intermittent, but the broken foil
connection canbein an entirely different
section. Check all ground screw and
mounting terminals with extreme care. A
magnifying glass is a great help in
locating possible broken foil
connections. In difficult intermittent

situations the entire board should be
gone over with a light pencil type
soldering iron.

Step 8/No AM

Most of the radio receivers coming in
today for service are of the AM-FM, FM
MPX or muitiband types. Sometimes
two transistors are found in the separate
AM and FM sections, although some
later receivers have one IC chip serving
as the AM and IF section (Fig. 10). In this
particular type, when the audio sectionis
normal and there is no front end signal,
replace the entire IC circuit. Otherwise
the AM and FM transistors must be
located before isolating the defective
AM component. Isolate to see if the AM
section is dead and the FM sections are
normal.

Fig. 9-A schematic of a transformerless sound output stage with
normal transistor voltages.

After locating the suspected AM
transistor make an in-circuit transistor
test. You may have to remove the
transistor for a correct leakage test.
Simply clip the transistor terminals
Ya-inch above the pc board. Then, when
anew transistor is installed, make a loop
over each terminal lead and solder over
the stub end. Not only can this be done
quickly, but in many cases it saves
removing the tuning and dial coard
mechanism to get at the transistor
terminals under the pc board.

In addition to the AM transistor check,
don't overlook the tuning capacitor for
broken leads or poor ground
connections. Also, a broken or cracked
AM antenna ferrite core will produce
very weak reception. Double check the
fragile antenna wires for broken
connections. Unsolder the RF and
oscillator coil connections to the variable
capacitor and check for leakage
between rotor and stator plates. It's best
not to attempt to repair the radio when a
defective tuning capacitor is located,
due to expense and difficulty in obtaining
the correct replacement.

Step 9/No FM

If the AM section is okay and the FM
section is dead, locate the FM
transistors. You will find them near a
couple of open air wound coils. In the
small table model radio you will find at
least two FM transistors and in larger
deluxe receivers up to three transistors.
Separate RF, oscillator and mixer
transistors are used in these models.

Go directly to the oscillator transistor
when the FM stages are dead (Fig. 11).
When only a weak local station can be
heard suspect a defective RF FM
transistor stage. |f aloud rushing noise is
heard check the mixer stage. Generally,
continued on page 45
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A new

chassis for Sony

for ’79

No more GCS

The 1979 Sony line features
improvements in
serviceability, simplified
horizontal sweep circuitry and
lowered power consumption

By Walter H. Schwartz

For several years Sony’s larger screen
color television receivers have had a
unique horizontal deflection system
reportedly due to the sweep
requirements of the wide deflection
angle Triniton picture tubes and the
limitations Sony engineers felt were
imposed by SCR’s and bipolar
transistors. This sweep system used a
GCS (gate controlled switch) and a
separate horizontal output transformer
which drove the yoke and supplied,
typically, an 18 volt source for most of
the low level stages of the chassis, a 200
volt source for the video output stages
and the CRT G2, the picture tube
heaters, and other pulses and voltages,
and a high voltage transformer which
had no other function than the
development of the 25 Kv high voltage
for the anode and the slightly fower
voltage for the convergence plates of the
Triniton. These transformers are both
driven by the GCS. The GCS has a
reputation for excellent reliability, but
requires a definite, carefully observed
procedure for circuit troubleshooting
and checkout (see April '78 ETD).

The “I” chassis using the GCS was
introducedinthe 1976 line. Thiswas a6
circuit board set with many of the
interconnections plugin for convenience
in production and service. The smaller
sets contemporary with the “I” chassis
used the “R” chassis also with GCS
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Fig. 1 The Sony “12" chassis with one board removed. (Courtesy Sony

Corporation of America)

sweep, while the smallest sets used
bi-polar transistor horizontal sweep.

The “lI 2” chassis

A short time ago Sony introduced the
“I2" chassis similar in circuitry but with
an improved mechanical layout as part
of a program to upgrade serviceability of
Sony television receivers. This is a
modular chassis designed for
accessibility: the removal of two
screws, once the back is off, allows the
chassis to slide out backwards into its
service position. All circuit boards
unplug and can be removed after the
removal of two screws. This chassis is
used in the remote control and the 21 in
(diagonal) sets at present. Service

procedures are similar to previous
chassis.

The X2 and Y2 chassis

Sony’s all new chassis used in the
current line are designated the X2 and
Y2. The X2 chassis replaces the R
chassis and is used in the smaller sets
with 12 and 15 inch (diagonal) Trinitrons
except for the 15 inch remote control
model which continues to use the R
chassis. The Y2 is usedinthe larger sets
with 17 and 19 inch Trinitrons. The
actual chassis number series are
SCC-171, etc., for the X2 series and
SCC-174, etc., for the Y2 series. The
smaller Trinitrons, apparently since
length is not as much of a problem, are



90°, deflection tubes, while the larger
Trinitrons are 114° tubes.

The two chassis are similar in many
areas. Sony has returned to single board
construction for both. The new design
has reportedly resulted in a 20%
reduction in components and a
significant reduction in power
consumption.

Electronic tuning system

The tuning system is similar for both the
X2 and Y2 chassis. Both use an
electronic tuning system which Sony
calls express tuning. This uses a twelve
pushbutton mechanically latching
switch, any section of which can select
any VHF or UHF channel depending
upon the setting of its band select switch
(Fig. 2). Each tuning network consists of
the three position band select switch, a
channel indicator lamp and a preset
potentiometer.

VHF low-channel operation is
accomplished by switching the
band-select switch to L (low). The
channel preset voltage from the preset
control is supplied to the varactor diodes
in the tuner through R111 and R112 to
VHF tuner terminal VC. The AFC
correction voltage is also applied to VC
through R110 (Fig. 3). Current flow
through R114, the neon lamp, and R101
turns on Q101 and applies 18Vdc to
terminal L to power the tuner. Under
these conditions Q102 is off and -12Vdc
is applied to terminal H of the tuner to

reverse bias switching diodes
D151-D154.

VHF high-channel operation is
accomplished by switching the band
select to H (high). This turns on Q102,
supplying voltage through D101 to
terminal L to power the tuner and supply
voltage to terminal H to turn on switching
diodes D151-154 to switch inductances
in the tuner for high channel operation.

UHF operation requires switchingto U
(UHF) with the band select switch. This
turns on Q103 and supplies power to the
UHF tuner and forward biases D155 to
allow JHF tuner output to pass through
the VHF tuner.

To avoid channel lockout and noise
the AFT is defeated and the sound
muted at turn on and during channel
select (Fig. 4). When power is turned on

33vdcis applied to C120 which charges,
producing a pulse at the junction of D105
and D106. The positive portion of this
pulse turns on Q105 and Q106 through
D106 and associated resistors. The AFT
voltage which is across Q105 is thus
defeated. The audio signal is connected
to Q106 and is similarly muted. During
channel selection the discharge of C114
produces a negative pulse which turns
on Q104 to produce a positive pulse
which is coupled through R121 and
R125 to mute the sound and defeat the
AFT as previously explained.

The video IF

The video IF circuitry of both chassis

uses a new |C which contains two video
IF stages, a syncronous detector, noise
immunity circuitry, and AGC amplifiers.
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The input circuitry has been redesigned
and uses an encapsulated helical
bandpass filter which requires no tuning.
The sync separator circuit uses two
transistors connected in parallel. Sync
separator 1 amplifies and separates
both horizontal and vertical sync pulses.
Sync separator 2 amplifies only vertical
pulses to produce a more stable vertical
sync particularly at low signal levels.

AFT and sound

The sound and AFT circuitry of the X2
and Y2 are nearly identical. The AFT
uses an integrated circuit which
contains, as is becoming common with
IC’s, a voltage regulator, and an IF
amplifier, a discriminator, and a dc
amplifier. The sound circuitry consists of
an IC containing the low level stages and
detector and a three transistor AF driver
and output stage. There are only detail
differences between the X2 and Y2
chassis audio.

Chroma

The X2 and Y2 chroma circuitry differ
considerably. The X2 uses an
integrated/circuit containing chroma
processing and a discrete transistor
video amplifier. These, in turn, drive the
three output transistors. The Y2 uses
two IC's for chroma and video
processing to drive an CRT socket
mounted output module much like that of
the X2.

Sweep systems

In spite of the adoption by many
manufacturers of integrated circuit,
master scan oscillator, count down
sweep systems, the Sony sweep
systems consist of fairly standard
oscillator, driver, and output ciruitry,
which does seem to work very well for
them. The Trinitron requires special
pincushion compensation which is
introduced into the yoke circuitry
through a transformer in the X2 and by
means of a GCS in the Y2 chassis.

The high voltage hold down circuit in
the X2 chassis uses a PUT
(programmable unijunction transistor),
(Fig. 5). When the high voltage is normal
the Q509 (the PUT), is off and the
horizontal oscillator operates normally.
When the flyback pulse rises sufficiently
to supply approximately 8.5 vdc at the
anode of Q509 it turns on and turns off
Q501, the horizontal oscillator, and
oscillation stops. The set must be shut
off to restore operation. The shutdown
circuit may be disabled for service by
opening the anode of D517. The Y2
chassis uses a transistor in a similar
circuit.
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The horizontal output transformers
and the high voltage rectifiers are in one.
assembly (Fig. 6), as recently adopted

i i
HV BLOCK '
o 1 by several other manufacturers.

1301 HVR

[340ma Trinitron improvements

— The “L"” type Trinitron plus CRT has
been improved. The phosphor grains
have been made larger and mare
uniform. Sony reports this results in a
30% increase in brightness over
previous Trinitrons and improves
picture contrast.
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Sony reports that many of the Sony
products returned to them for repair
continued on page 45

Fig. 6 Flyback transformer from Y-2
chassis.



rane |

pR—— L bt e I TR

Get ALL
FOUR Of These

Huge Books
For Only
$1.99

Build Your Own Working Robot

Complete instructions — plans, schematics, logic circuits, and
wiring diagrams— for building Buster, the most unique pet in
the world! Not for novices, Buster is a sophisticated experiment
in cybernetics. You build him in 3 phases, and watch his
personality develop as you add progressively more advanced
circuitry to his mainframe. The first-phase robot, Buster I, is
“leash-led,” and dependent on his master for decision-making;
Buster Il has a basic brain; equipped with a wireless mike, he
can enter a room and talk with the occupants. Buster Il responds
when called, and when “hungry” finds his charger, and plugs
himself in. Watch his personality evolve as you build him from
the ground up in a learning experience unparalieled in electronic
construction. 238 pps., 117 illus. List $8.95.

Handbook Of Remote Control & Automation Techniques

A practical, step-by-step guide to designing, building, and
installing hundreds of remote control systems, and scores of
automated devices...from garage door openers to light sensors,
from intercom controls to electromechanical timers —to inter-
facing a microprocessor with household devices. You'll iearn how
to apply electronic and mechanical techniques to remote-controf
with computers, with audible tones, with ultrasonics, with radio
waves, with light beams, with dozens of special systems. You
can build light and power failure sensors, position indicators,
tone-operated systems, tone generators, RC hydraulic de-
vices...and you'll see how to interface mechanical devices,
hydraulic systems, and eiectric motors with electronic systems.
294 pps., 250 illus. List $12.95.

Digital Interfacing With An-Analog World

A GIANT 406-page handbook that shows you how to design
circuits to interface microprocessors, computers, telephones,
and other digital devices with the analog wortd...that shows you
how to really put your microcomputer to work to measure certain
conditions, or to control external devices. Tells you ali about how
to go about it —how to convert energy produced by pressure,
force, position, temperature, etc. into an electrical voltage or
current your microcomputer ¢an deal with. It shows you, tells you,
describes and discusses things you can do with those 1/0 ports
other than connect them up to a prefabricated peripheral! it's
“meaty’" volume chock-full of practical info on a wide range of
topics for engineers, computer hobbyists, engineering techni-
cians, and robotics builders, 406 pps., 277 illus. List $12.95.

The Complete Handbook Of Robatics

How to design and bulld ANY kind of robot...including ones with
microprocessor “‘brains” —PLUS how to interface robots with
computers! It's a single sourcebook that contains all the
techniques you'll need for creating, designing, building, and
operating your own robot from beginning to end...with enough
options to create a whole family. of robotic wonders — controls
can be electrical or electronic; power can be electrical, hydraulic,
or pneumatic; your robot can operate by radio control or with a
full range of sensors to move about on its own. This practical
volume gives ALL the info needed to build a walking, talking
friend and companion, or even a helpful servant. Includes 7
Chapters on advanced robot circuits, controls, and sensors. 364
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Another look
at modulation

How it all happens

Some basic theory followed
by practical troubleshooting
hints and why the FCC is dead
set against those CB linear
amps.

By Bernard B. Daien

The modulation process is used for
many different purposes ... in
transmitters, test equipment, video tape
machines, and instrumentation. Most
technicians know what happens in the
modulation process, but why it happens
is sometimes unclear.

In servicing, when there is no
modulation, the fault is easy to correct,
but when modulation is not quite right,
the problem becomes more difficult.
This article discusses modulation in a
practical way, with applications for
troubleshooting.

There are many ways to modulate a
signal. Amplitude modulation, using
vacuum tubes, can employ plate
modulation, screen modulation, grid
modulation or cathode modulation. Of
course there is also frequency and
phase modulation, single sideband,
double sideband and reduced carrier.
And then there is outphasing
modulation, controlled carrier, efficiency
and absorption modulation. Since we
cannot cover all of these, we will cover
the basic collector (plate) modulation
system of A.M. as a vehicle for our
discussion, but there will be useful
fallout for the other systems.

Some basics

The starting point is the simple sine
wave, which is the only wave shape
consisting of a single frequency. All
other wave shapes consist of a
fundamental repetitive frequency with
one or more harmonics. f we put a
perfect sine wave into a linear amplifier,
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we get a perfect sine wave in the output.
If the amplifier is nonlinear, the output
wave form will be distorted and contain
harmonics. This is called “harmonic
distortion.” Furthermore, a nonlinear
amplifier or device also produces a
“mixing” action, so that if several
different frequencies are applied to the
input simultaneously, they will all mix
together to produce additional sum and
difference frequencies in the output.

In high fidelity and other amplifiers we
term this “intermodulation distortion.”
We use this nonlinearity to deliberately
provide mixing action ... forexample, TV
UHF tuners frequently employ diode
mixers, since the diode accepts an input
of a sine wave and converts it into half
wave output ... and that is real
nonlinearity!

The amplifier

This immediately makes it clear that we
cannot use a linear amplifier as a
modulated amplifier, since the
modulation process consists of applying
an audio (or video) frequency, and a
carrier frequency, to the modulated
amplifier, and getting output of the two
original frequencies, plus their sum and
difference due to mixing action. We want
the carrier (F1), the carrier plus the
modulating frequency (F1 + F2), and
the carrier minus the modulating
frequency (F1 — F2). F1 + F2 is the
upper sideband, and F1 — F2 is the
lower sideband. Since the carrier and
the sidebands are quite close together
in frequency, they pass through the
output tuned circuits, while the
modulating frequency F2 cannot. Oh,
but | forgot ... we can't do this because
we are using a linear amplifier! What
kind of amplifier would be nonlinear?
Class C amplifiers are not only nonlinear
... they are also very efficient. Thus we
will use an amplifier biased Class C.
Where does this biasingcome from? It
can be a fixed bias, or it can be gridleak

bias derived from the RF input signal ...
or a combination of both. Suppose the
bias shifts? The modulation would
certainly be affected ... and since the
bias is often a combination of fixed and
gridleak, both the biasing network and
the RF drive level can severely affect the
modulation.

Since the Class C modulator operates
over less than half the input RF cycle
(definition of Class C operation), the
output RF waveshape is also distorted,
and therefore full of harmonics of the
carrier frequency. These harmonics are
reduced by the tuned circuit(s) in the
output of the modulated amplifier, along
with traps and low pass filters.
Unfortunately we cannot use very
sharply tuned (High Q) filters, since the
tuned circuits must be broad enough to
pass the upper and lower sidebands as
well as the carrier ... and in the case of
video modulating frequencies the
circuits must be quite broad. This
problem of harmonic radiation accounts
for some of the government
requirements for filtering of CB
transceivers.

Transistors

If a transistor is used as a modulated
amplifier, it becomes impossible to
achieve a high percentage of
modulation. This is due to the
characteristics of the bipolar transistor,
shown in Figure 1, which is the usual
curve of collector current versus
collector voltage and base current. You
will note that the collector current
increases when the base current
increases, but for a given base current
the collector current does not increase
as the collector voltage increases. Since
power is voltage times current, changing
the voltage only, does not increase the
power nearly as much as does
increasing BOTH current and voltage.
When we modulate a transistor amplifier
by changing the collector voltage, we do
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not affect the output of the modulated
stage nearly so much as if we were able
to swing the collector current too. This
problem is solved by applying some
modulation to the RF driver, which thus
varies the input base current drive, and
causes the collector current of the
modulated stage to vary.

Those of you who have used pentode
or tetrode tubes remember that this
same problem existed with them.
Tetrode plate current is dependent upon
the grid voltage, and the screen voltage,
and not markedly upon the plate voltage.
Thus, when using tetrodes as
modulated amplifiers it was necessary
to modulate the screen voltage along
with the plate in order to achieve a high
percentage of modulation.

If what we have stated is true, then a
diode should be capable of use as a
modulator. As a matter of fact, a diode
biased so that it operates class C (less
than a half cycle), and fed with the output
of a signal generator and video from a
TV receiver, has been used to provide
signals on UHF, for checking UHF
tuners when the UHF stations are off the
air. Of course, diodes do not provide
power gain, so it is preferable to use a
class C tube or transistor for most
purposes.

Types of modulation

When we modulate the last stage in a
transmitter, so that the modulated
amplifier is the highest power stage
(feeding the antenna or other load), we
term it “high level modulation.” Using

output power.

lower power transmitters, such as CB
transceivers, the system is practical
because the power required from the
modulator is quite small. To achieve
100% modulation, the modulator must
swing the voltage input to the modulated
stage down to zero, and up to twice the
supply voltage. Figure 2 illustrates this.
Thus the peak voltage required from the
modulator must be equal to the supply
voltage applied to the Class C
modulated amplifier. Assuming sine
wave modulation, the RMS value is
therefore 0.7 times (70%) the supply
voltage. Since power is proportional to
voltage squared we get 0.7 x 0.7 or 0.49
(approximately 49%) of the input power
to the modulated state as the required
power output from the modulator.
Suppose we wanted to build a 50
kilowatt broadcast transmitter ... we
would need a 25 kw audio modulator,
and since audio amplifiers cannot
operate class C, the modulator would be
less efficient than the modulated
amplifier. It would require tremendous
input power, the iron cored components
would be very large and heavy, not very
practical.

In such circumstances we use “low
level modulation,” modulating a stage
operating at a low power level, and then
using one or more RF amplifiers to build
up the power to the desired level.
Remember ... we would have to use
linear amplifiers following the Class C
modulated stage, otherwise all the
frequencies would beat together, and
harmonics would be generated. The

Fig. 3A Sine wave modulated carrier (100%).
3B Overmodulated carrier 3C Peak flattening due to
inability of modulated amplifier to provide peak

result would be a useless hodgepodge
of frequencies. It is very difficult to
design a high power RF amplifier that is
almost perfectly linear, which is why the
FCC is trying to eliminate the linear
amplifiers being used by many CB
operators, and which cause severe
interference with other services,
including aircraft and navigational aid
frequencies.

To sum up, the modulated amplifier
must be nonlinear, while any amplifiers
following the modulated amplifier must
be very linear.

Direct feed

Most of the low to moderate power
amplitude modulated transmitters
employ high level modulation, since the
modulator power requirement is
modest, and linear RF amplifiers are
critical. This means that the modulated
amplifier directly feeds the antenna, or
other load. Frequently problems in the
loading cause poor modulation.
Fortunately such problems are easily
located with the use of a SWR (Standing
Wave Ratio) device. These inexpensive
instruments usually incorporate a power
output meter as well. Connecting the
SWR meter between the antenna output
terminal of the transmitter, and the
transmission line, will quickly reveal
whether or not the external antenna
system is operating properly, but it
cannot tell you if the internal
adjustments are correct or not. The
power meter will tell you if the output
levelis adequate ... but not if the output
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is comprised of less fundamental and
more harmonics than it should be, or if
the modulation is splattering due to
spurious frequencies. The only way to
check if someone has “tweaked” the
internal adjustments is to do an
alignment in accordance with the
service manual ... and unfortunately we
are plagued with home brew mechanics
who have inadequate training,
insufficient equipment, and excessive
zeal!

Misalignment and “redesign” are two
problems peculiar to CB and must never
be overlooked as a possible cause of
modulation problems. It should be noted
here that attempts to increase power
output, in an effort to achieve greater
range are almost entirely futile, for the
following reasons. Let us assume that by
some miracle the “tweaker” was able to
double his power output. This would
result in a 3 decibel increase in power,
which translated into “R” units
(Readability Units) as used by
amateurs, would only raise his signal
one R unit ... from very weak, to weak.

On the other hand, an effective
antenna system ... say going from a
short trunk mounted antenna to a larger
pair of antennae, would raise his signal
from weak to moderate (2 R units), at
less cost ... and would provide the extra
bonus of also boosting his receive
range. In actuality, all such efforts to
raise power output beyond the design
level are generally worse than useless,
and raising modulation beyond the 85%
level is equally foolish, since any
apparent increase in power is due to
spurious frequencies generated by
overmodulation. The most effective way
to increase intelligibility is by means of
speech compression, or limiting, and
automatic volume leveling, and some
form of these is usually incorporated into
well designed communication systems
anyway. The best and easiest way to
achieve improvement is by means of
better antenna systems.

Modulation problems

Modulation problems generally fall into
three categories, undermodulation,
overmodulation, and distorted
modulation, Of course, no modulation at
all is a relatively simple matter and will
not be included here.
Undermodulation may be the result of
insufficient audio output from the
modulator. If the transmitter has a Public
Address mode of operation, a quick
check on the power amplifier
(modulator) can be made by usingitasa
PA system. A better way is to disconnect
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the modulated amplifier(s), and
substitute a resistor of the same
impedance. The value of this resistor is
simple, R = f where E is the supply
voltage to the modulated amplifier, and |
is the collector current of the modulated
amp. If the undistorted output of the
modulator achieves 85% or more of the
supply voltage, we can assume the
trouble is not in the modulator. If some
form of limiting is used in the audio
amplifier preceding the modulator,
distortion may occur on peaks, but this
can be avoided by injecting the test
signal into the input to the modulator
itself. Of course, we are talking about the
modulator output taken from the
modulation transformer output.

Use your scope

Troubles in the speech amplifier and
limiter are not properly modulation
problems, and should pose no trouble
for the technician. Assuming the
modulator is capable of sufficient output,
and also that all supply voltages have
been checked, it is still advisable to look
atthe supply voltages on a scope during
modulation.

The reason is that all power sources
have series impedance in the filter
chokes, dropping resistors, and leakage
reactance in power transformers. Even
battery operated systems have
problems with ground resistance, wiring
drops, etc. During modulation relatively
high current peaks are drawn. Assuming
peaks of four amperes, one ohm of
effective resistance will cause afour volt
drop on a 12 volt supply line! To prevent
this, many transmitters employ large
filter capacitors in the unit itself, which
establishes a low impedance for voice
frequencies. These capacitors are
subject to hard use in the environmental
conditions imposed by mobile service,
and tend to deteriorate. Reduced filter
capacitance means that the supply
voltage will fluctuate, dropping on
current peaks, even though the average
DC read on a multimeter may look good.
The result is poor modulation.

Another cause of undermodulation is
improper antennaloadingon ahigh level
modulated amplifier. While the SWR
meter will show if the EXTERNAL
antenna system is tuned right, it cannot
show if the internal antenna tuning and
loading adjustments are right.
Realignment in accordance with the
service manual should correct this.

Check the drivers

The drive from the RF driver must be of
the correct level in order to achieve

proper Class C operation as previously
discussed. Thus defects in the driver, or
in the driver tuneup adjustments can
drastically affect modulation, while not
noticeably causing other symptoms.

If there is some point available for
monitoring the current drawn by the
modulated Class C amplifier, it can be
used in troubleshooting. One point
possible is the voltage drop across an
emitter resistor, another the drop across
a decoupling resistor ... or you may just
have to open the circuit at the
modulation transformer. During normal
modulation, there should be no change
in the current drawn by the modulated
amplifier (assuming a 1000 Hz sine
wave). This occurs because the carrier
increase on modulation peaks is exactly
equal to the carrier decrease on
modulation valleys.

At 100% modulation, you will recail,
the carrier just goes to zero, and
upwards to twice the unmodulated
amplitude. If operating conditions are
not correct, the carrier may try to go
below zero, and be cut off for some
period of time. During this interval the
modulated amplifier is cut off, so there is
a noticeable drop in current drawn. This
condition is called “Negative carrier
shift” and is positive proof of modulation
problems. On the other handg, if the
modulated amplifier is unable to deliver
full peak power, the peaks will flatten,
and again there will be a change in
current drawn. These conditions are
shown in Figure 3. Remember, a
properly operating modulated amplifier
shows no change in current drawn
during modulation, as compared to the
current drawn with no modulation ...
because with sine wave modulation the
modulation is symmetrical ... i.e., the
upwards and downwards changes are
equal and opposite, and cancel each
other.

Dummy load

A useful device is a good dummy load. If
the transmitter modulates OK with the
dummy load, but not with the antenna
system, you can be sure something is
wrong with that particular antenna
hookup ... perhaps grounding. The
dummy load also provides a good
indication of true output if it has an output
power meter built in.

Defective components can always
cause problems, and we are aware of
this, but substitute parts sometimes just
don’t operate properly, and this is very
true in the case of the modulated
amplifier. It is advisable to use
manufacturers’ recommended
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cameras

Improve your income by acquiring
additional skills as a camera repair
technician. Increasing use of elec-
tronics in cameras is creating still
more opportunities for camera
repairspecialists. Take advantage.

Performance Training

National Camera developed the
first comprehensive technical train-
ing for camera repair technicians in
the '50’s. More practicing techni-
cians have received training from us
than from any other single source.
Now this better-than-ever profes-
sional program is as close to you as
your mailbox. Learn athomel

Complete Package

You get texts, tools, practice
equipment — a complete program
including the latest additions in
photographic electronics — not
available anywhere else.

Free catalog

Find out about great training pro-
grams in camera repair technology.
You can learn at home, keeping
your present job, or at our one-year
resident school in Colorful Colorado.
For free information, use the card in
this publication or write us today.

N\
AV 4

Technical Training Division, Dept. ECA
2000 West Union Ave.,
Englewood, Colorado 80110

National Camera

Accredited member: NHSC, NATTS
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replacements. Lead dress is also
critical, and often the lead lengths are
part of the tuned circuits. If leads are
changad in length or position, instability
may result, and tuneup may be
impossible. Always suspect the
possibility of "home brew" repairs, with
lack of skill and instrumentation! This is
more prevalent in working with
transmitters than it was when working
with TV sets.

If the transmitter frequency runs out of
tolerance, the signal will be distorted due
to improper tuning when received on a
fixed tuned receiver. Changes in the
transistors, or crystals, in crystal
oscillators shift the frequency, but itis a
less known fact that such a simple thing
as replacing a defective biasing resistor
can do the same thing. Resistor
tolerances can cause a shift in collector
current, which changes the internal
capacitance of the oscillator transistor,
shifting the frequency. And different
resistors have different capacitances
too.

Other applications

Although we usually think of modulation
as used in transmitters, the process has
widespread use in industry, and in test
gear. For example, it is very difficult to
amplify very small DC voltages. We
would have to use a chain of direct
coupled amplifiers. Now suppose the
supply voltage to these DC amplifiers
varied ... the changing dc supply could
easily be larger than the signal, and
completely mask it. And then we have
DC drift due to time and temperature,
etc., all masking out the signal.
Finally, DC amplifiers have design
problems in that the collector of one
stage has to be coupled to the base of
the next, and these voltages are not
compatible ... so we have to add voltage
level shifters between stages, or
inverters, and the whole design gets
sticky. We solve this by “"chopping” the
DC into a square wave, which can then
be amplified with great precision by
operational amplifiers. If we choose to
chop, at say 1000 Hz, we can even use
tuned filters to remove all other
frequencies (including most noise), thus
we have arrived at a 1000 Hz amplifier,
which is capable of handiing microvolt
signals! Of course this was made
possible by “modulating” the DC. Yes,
chopping is a form of modulation, with
the chopping frequency the carrier, and
the DC level the modulation. €D
Bernard B. Daienis a B.S.E.EE., C.ET,,

and holds an FCC 1st Class Radio
Telephone License.
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SHEARS & SNIPS
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On the bench or assembly line, in
service kits or the hands of skilled
technicians, experimenters, and
hobbyists, you'll find these Wiss
shears, scissors, and snips keeping
company with the best electronic
hand tools in the business. And no
small wonder:

MOOEL 1570 QUICK-CLIP®

SPEED CUTTERS (above)

Fit palm of your hand. Spring-action, seli-
opening blades. Sturdy, lightweight, Delrin®
frames. Replaceable stainless steel blades.
tdeal for fine wires and filaments. 43" tong.
1Y cutting edge.

MODEL 175-E5
ELECTRICIAN’S SCISSORS |
‘—n’ Thﬁ :
e el E

Hot, drop-forged, high carban

cutlery steel. Hardened, tempered,
nickel-plated. Scraper/file on outer edge.
Double stripping notch for 19 and 23 ga. wire.
Cuts fine wire and tilaments. 5" long. 17’
cutting edge.

MOBEL 3765
CONTURA-LITE® SCISSORS

|

Slender, polished stainless

steel biades. Needle-sharp points

for intricate cutting of tapes. gaskets,

foil, filaments, acetate, insulation, etc.
Compact, see-thru case. 4%" long. 1Yz
cutting edge.

At leading electronic
and industrial distributors

T et |
' 4] TheCooperGroup
8% Electronics Division
WELLER®. WISS®. XCELITE®
P.O. BOX 728. APEX. NORTH CAROLINA 27502, 919/362:7511
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JVC’s high
density audio
video disc

system

A new technology

ET/D takes a look at a new
consumer electronics
technology that is sitting just
over the horizon.

The Victor Company of Japan (JVC)
recently unveiled its new video/audio
high density disc system based on a
laser beam recording technique which
is not yet generally available
commercially. It is a groveless,
capacitive pick-up technique
developed by JVC which—when
connected to an ordinary color
television receiver is capable of
playing a 12-inch groveless plastic
disc.

According to JVC, the disc is
capable of storing one hour of
information on each side and may be
used, as mentioned previously, to feed
an ordinary color TV receiver or it can
be used to play “super hi-fi" digitally
recorded pulse code modulated discs
(PCM).

The system is capable of
reproducing kuminance and
chrominance pandwidths of 3. 1MHz
and .5Mhz respectively with greater
than 230 lines of horizontal resolution,
according to the company. In the
audio mode the bandwidth extends
from 1Hz to 20Khz.

Here, as a first look at this new
technology, is the description
furnjshed by JVC of its new disc
system.

Disc

The disc is designed to record multiple
pits on its smooth, flat surface.
Although the information pits are
recorded spirally, the tracking pits
between them permit a linear playback
signal. The information pits produce
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either video and audio signals or only
audio signals, and the tracking pits
precisely contro! the stylus tracing
along the information pits.

Stylus control

The most important feature of the
VHD/AHD, according to JVC, is the
control of the stylus along the disc
surface to cause the stylus to trace a
single track and to perform variable or
random access playback, it must slide
along a smooth, flat disc surface.
Figure 2 shows the method of
controlling the stylus. it is mounted on
the end of a cantilever pick-up arm
opposite to the end on which the
magnet is mounted. Fixed coils are
mounted near the magnet; a single
coil is wound around but not in contact
with the magnet, and a pair of vertical

coils are mounted, one on either side
of the single coil. They are in phase
opposition to each other.

Thus, the stylus can move
transversely and longitudinally in
response to the particular current
flowing in these coils. The current is
varied by the tracking error signal, by
the time base error signal, or by a
command to move the stylus to a
desired track, permitting various
functions during playback, including
stop action and search.

Recording

Recording is performed using a
master disc made of glass by means
of a special recording device installed
in a clean room. The smooth, flat
glass disc is coated with ordinary
photosensitive material. While rotating
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Fig. 3 Information and tracking signals are recorded optically and are carried to

their destination via split beam laser.

at a speed of 900 rpm, minute laser
beams are irradiated onto the disc, the
source of the beams being moved
radially at a constant speed.

As a result, as shown in figure 1,
fine pits are recorded spirally on the
glass disc.

The laser beam is actually split in
two, one half for the information
signals, the other for the tracking
signals. The information and tracking
pits are recorded simultaneously by
these beams. A metallic master disc is
then produced from the glass master
by the conventional process.

Playback

Several combinations of the player
and auxiliary units provide different
video and audio functions. In the case
of video operation (VHD), Normal

(back and forth), Special Effects (still,
slow, quick motion: back and forth)
and Fast Search (back and forth)
modes are performed by the player
itself. The system is capable of
locating a preselected single track so
that recorded materials can be played
back automatically in preprogrammed
order by the user, including special
effect modes as mentioned.

In the case of audio operation
(AHD), digitally recorded stereo music
can be enjoyed by connecting the
PCM decoder to the player. In
conjunction with a random access
unit, the system plays music recorded
on the disc, automatically searching
programs preselected by a user.
Wireless control of the random access
unit by a remote controller is also
available for use with the system.

—
Specification

VIOEO

Signal modulation
Luminance bandwidth
Chroma Bandwidth
Horizontal Resolution
Video S/N Ratio
Audio Signal

Audio Bandwidth
Audio S/N Ratio

AUDIO (PCM)
Number of channels
Audio Bandwidth
Harmonic Distortion

Single Carrier FM Format
3.1 MHz

0.5 MHz

> 230 lines

> 40 dB

2 Channels

20 KHz

> 60 dB

2
1 HZ 20KHz (= 0.5 dB)
less 0.05%

Dynamic Range > 90 dB |
Wow-flutter range of crystal 1
Sampling Frequency 44 056 KHz

Quantization (Recording) 14 bits |
Error Correction V-Format

Recording Method FM Format ‘

Signal pickup

Information and tracking signals are
simultaneously picked up electronically
as capacitance variations between the
disc surface and an electrode on the
tracking stylus.

The cantilever arm which holds the
stylus is servo-controlled to track the
imaginary grooves on the disc and to
correct for the time base error of the
disc by an electro-tracking system.

There are no actual mechanical
grooves on the disc’s surface. Instead,
the stylus slides along the surface and
is guided electronically to pick up the
recorded signals. This feature enables
the pick-up arm to move freely over
the entire surface of the disc, and
permits the special effects such as
random access, still, slow and quick
motion to be achieved. £TD
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BULLETIN

BOARD

“How to Repair Video Games” is the title
of a new TAB book authored by Good-
man. It covers basic digital troubleshoot-
ing techniques and home pinball ma-
chines, as well as video games. Games
covered are those by Radio Shack,
Magnavox, RCA and Atari and the
families of games which use the game
microporcessors made by General In-
strument and Texas Instruments, and
the video game system developed by
National Semiconductor. The book _is
very well illustrated with schematics,

layouts, service adjustment locations,
and timing diagrams and voltage charts.
“How to Repair Video Games,” by
Goodman, paper $7.95. from TAB
BOOKS, Blue Ridge Summit, PA 17214,

A brochure describing communica-
tions accessories and filters is now
available from J. W. Miller. The four page
pamphlet describes the CN-720 direct,
simultaneous reading SWR, forward
power, reflected power meter, the
Moden RF-440 speech processor,
models CS-201 and CS-401 coaxial
switches and a line of high-pass, low-
pass and audio and ac line filters. For a
free copy or more information contact
Jerry Hall, Operations Manager, J.W.
Miller Division, Bell Industries, 19070
Reyes Ave., Compton, CA 90224.

A new CATV Coaxial Cable Guide has
just been published by Belden. This 20-
page catalogue lists over 60 styles of
59/U-type and 6/U type drop cables,
converter and accessory cables. Physi-
cal specifications include various shield-
ing methods and suggestions for match-
ing them to the cable environment. Elec-
trical ratings including complete attenua-
tion ratings are given. An excellent ex-
planation of the methods used to analyze
shielding effectiveness is given. For a
copy. of the guide, Publication EL 10-78
write Manager, Marketing Communica-
tions, Belden Corp., 2000 Batavia Ave.,
Geneva, IL 60134.

A new full color CB Antenna product
catalog has recently been announced
by Pal Antenna Corp. ltfeatures aseries
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inthe Pubic Schools.

of fiberglass rod top loaded CB Antennas
for marine, RV, automobile, truck, van,
or motorcycle and a wide variety of
mounting hardware, brackets, quick dis-
connects, cables and springs. ltincludes
information on CB base and commer-
cial/ham VHF antennas. Copies are
available free of charge from Pal An-
tenna Corp., 2614 E. Adams, Phoenix,
AZ 85034.

The new fifth edition of “FM Atlas and
Station Directory’ contains a com-
prehensive listing of the FM stations of
North America. The book’s maps show
cities with FM Stations, their call letters
and frequencies. Station directories are
arranged by geographical area and fre-
quency and give station format, network,
coverage, whether the stations are

stereo, Dolby, have vertical polarization
or have SCA subcarrier. Geographic
primary and secondary coverage in
miles is also listed. This 112-page atlas
is available from FM Atlas Publishing
Co., Adolph, MN. 55701. The cost is
$3.95 post paid.

A new catalog, 4800, of panel meters,
and test equipment has recently been
published by Simpson Electric Com-
pany. It covers an exceptionally wide
range of panel meters; voltmeters, mil-
lammeters, elapsed time meters, fre-
quency meters, pyrometers, controllers
and meter relays; digital and analog test
equipment from the latest version of the
old-faithful Model 260 to insulation
testers, noise level meters and digital
voltmeters and counters; and oscil-

loscopes, color television pattern
generators and chart recorders. It also
offers accessories such as probes,
leads, and cases. Copies are available
free from Simpson distributors, or:
Simpson Electric Company, 853 Dun-
dee Ave., Elgin, IL 60120.

A wire and cable products catalog has
recently been released by Remee Pro-
ducts Corp. The catalog covers a broad
line of coaxial cables, rotor cables, twin
lead, speaker cables, muiti-conductor
cables, and alarm system cables. Their
pricing structure is reportedly advan-
tageous to OEM'’s, installers and securi-
ty distributors. The catalog can be ob-
tained by contacting Remee Products/
Wire and Cable Division, 41 Bridge St.,
Florida, NY 10921. €Tp

Now it’s readin; 'ritin’. .
through television.

Educators in Montgomery Coun-
ty, Maryland, believe strongly in the
effectiveness of television as a class-
room teaching tool. Each of the
County’s 186 schools is equipped
with a TV distribution system for
both off-the-air and closed-circuit
programming.

Though the school system does
not have over-the-air broadcasting
facilities, it does have a complete
studio with commercial quality color
cameras, lighting and props. Gen-
eral and custom-tailored classroom
programs are produced there on 1-
inch video tape, then reproduced on
Va-inch reel-to-reel and video cas-
settes for distribution to the schools.

There are several schools that
have TV studio facilities, too, for
producing their own black and white
closed circuit programs. Interested

.and training

Don Morar, MATYV Contractor

~FioWER VALLEY SCHOOL

MONTGQMEBY QOUNTT SCHOOLS
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students are trained in various phases
of television production, and many
go on to careers in the TV industry.

A few years ago, the Maryland
public broadcasting network began
transmitting on UHF channel 22.
Few of the Montgomery County
schools were equipped for adequate
reception of this important educa-
tional channel, so the decision was
made to begin modernizing the
antenna systems. MATYV contractor,
Don Morar, of Woodbine, Mary-
land, was awarded the bid. To assure
meeting reception specifications,
Morar selected various combinations
of Winegard antennas and pream-

plifiers to fit each reception location.
A favorite combination Morar uses
for difficult UHF reception areas is
Winegard’s CH-9095 antenna with
an AC-4990 preamp. “I have found
this setup does an excellent job,’
Morar said, “and as we all know,
nobody makes a more reliable an-
tenna preamplifier than Winegard.”
It is interesting to note that more
and more educators are using TV
as a positive influence and valuable
aid at all levels of education within
our nation’s school systems. And
Winegard reception products are at
work to help them achieve better
education from coast to coast.

WINEGARD WORKS...Everywhere!

\V WINEGARD

The Winegard Company e 3000 Kirkwood Street e Burlington, lowa 52601
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TEST

INSTRUMENT

REPORT

The Gould OS255 is an excellent exam-
ple of what has perhaps become the
standard general purpose oscilloscope;
a 15Mhz dual trace. instrument. How-
ever, even while using a full 8 x 10cm
display CRT, it is small enough, 5% x
12 x 16%2in., and light enough, 15 Ibs.,
to be very conveniently portable.

The display modes include single

Fig. 1 The Gould 0S255 Oscilloscope Circle number 150

The Gould 0S255
dual trace
oscilloscope

Full featured yet portable

By Walter H. Schwartz
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Reader Service Card for more information.

trace from either channel 1 or channe 2,
dual trace, either chopped or alternate,
the mode switches by means of the time
base switch between .5 and 2ms/cm,
and X-Y which permits the use of the
08255 as a vectorscope for color de-
modulator, amplifier servicing. Addition-
ally, channels 1 and 2 can be added
algebraically and with channel 2 in-
verted algebraically subtracted. The in-
verted channel 2 also simplifies com-
parison of 180° out of phase waveforms.

Sweep speed is switchable in 18
ranges from .2sec/cm to .5usec/cm with
x5 expansion available. The variable
control can slow each range by 2.5t0 1,

allowing a slowest sweep speed of

.5sec/cm. The trigger system includes
an active sync separator for TV work,
plus or minus slope selection, and a
bright line feature which allows the
sweep to free run, in the absence of suf-
ficient trigger signal, for ease in locating
the trace.

Opening the case shows how the
08255 can be as light in weight as it is.
(See Fig. 2.) Since the entire instrument
draws a rated 40VA, the power trans-
former is small and light. The only other

large component in the instrument is the
CRT. The major portion of the 0S255's
circuitry is contained on one large circuit
board with the input attenuators and
time base switch on another, smaller
board. Integrated circuits appear to per-
form most of the functions in the trigger
and sweep circuits, notably, these plug
into sockets. Good circuit board compo-
nent identification and a very complete
manual should make maintainence and
any necessary service straight forward.
The OS255 is easy to use, as any
good test instrument should be. Control
layout is convenient; triggering is satis-
factory; input protection limits the user to
400Vdc, ac peak, or sum, so care is
necessary. A viewing hood, an available
accessory, is very useful, indeed really
necessary in brightly lighted rooms. The
probes are easy to handie but the hook
tips are too large to get between a half-
watt resistor lead and a circuit board.
The price of the Gould OS255 is $795,
including probes and a 2-year warranty.

Specifications

DISPLAY

8 x 10cm rectangular mono-acceleration
CRT at 2kv, trace rotation by front panel
reset.

VERTICAL DEFLECTION

Two identical input channels.

Bandwith (-3dB); dcto 15Mhz (2hz to 15Mhz
on ac).

Sensitivity: 2mV/cm to /10Vem in 1-2-5
squence.

Accuracy: +5%

Variable Sensitivity: 2.5:1 range allows
continous adjustment of sensitivity from
2mV/cm to 25V/cm.

DISPLAY MODES

Single Trace: CH1 or CH2

Dual Trace: Chopped or alternate modes
automatically selected by the TB switch
between 0.5 and 0.2 psec/cm. Chop
frequency 500Khz.

Add: CH1 and CH2 added to give the
algebraic sum of the two channels.

Invert CH2: CH2 may be inverted. When used
in conjunction with add mode, it giues the
algebraic difference of the two channels.
X-Y: CH1 input gives Y deflection and CH2
input gives X deflection. Bandwidth (-3dB) dc
to 1Mhz with less than 3° phase shift at
50Khz.

HORIZONTAL DEFLECTION

Timebase: 0.5usec/cm to 0.2sec/cm, 18
ranges in 1-2-5 sequence.

Accuracy: +%

X Expansion: X5 pushbutton gives fastest
speed of 100ns/cm, with no loss of accuracy.
Variable Sweep: 2.5:1 allows continuous
coverage from 0.5usec/cm to 0.5sec/cm.

TRIGGER

Variable level control with bright line off/on
facility, with bright line on, the time base free
continued on page 45



DEALER'S

SHOWCASE

Wireless Extension Telephone
Circle No. 140 on Reader Inquiry Card

A remote extension telephone has just
been announced by Pathcom, Inc. The
Pace “Ez phone” is a wireless extension
telephone resembling the hand set of a
Trimline telephone. The base unit also
functions as a charger for the remote.
The Ez phone operates unlicensed, in
two ranges—1.6 to 1.8Mhz and 49.8 to
49.9 Mhz, because of its low transmitter
power. The base unit can be used with
either dial or touchtone systems while
separate remote handsets are made for
the two different systems; the touch
tone pad on the dial unit sends rotary
dial pulses to the base unit.

Operating range is about 300 feet and
the remote will ring even with the an-
tenna collapsed.

The suggested list price is $169.96
per unit: model 8502 dial system remote;
model 8503 touchtone remote; 8510
base unit.

Business Band Radio
Circle No. 141 on Reader Inquiry Card

A unique, frequency synthesized, busi-
ness band transceiver, capable of oper-
ation on two simplex channels or one
semi-duplex channel in the VHF high
band without crystals has recently been

announced by GENAVE (General Avia-
tion Electronics Inc.). Called the Syn
Com, it can be set up on one frequency
and then changed to another frequency
and retuned without changing crystals,
making it ideal for short term lease or
loan. The power output is rated at 25
watts. The transceiver has a panel size
of 3% x4 34 in. x 12in. deep and weighs
6 Ibs. The special introductory price is
$495.00.

Sound Detection Alarm
System
Circle No. 142 on Reader Inquiry Card

Micro-Mag by Magnum Products is a
new crime deterent system which de-
tects sounds associated with breaking
and entering and sounds a horn and
turns on a light in the trouble area. The
system simply plugs into a 120V outlet
(12V models are available) and is then
adjusted to proper sensitivity for the
area and acoustics, The cost is less
than $250.00.

U.S. Made CB Radio
Circle No. 143 on Reader Inquiry Card
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Pace has announced the early fall avail-
ability of a new domestically manufac-
tured CB transceiver, the Model 8016.
The manufacturer states that this radio
uses the very latest state-of-the-art
large-scale integration (LS!) semicon-
ductor technology for high efficiency in a
small space. Reportedly it far exceeds
Federal Communications Commission

minimum specifications and has far
greater interference rejection than com-
parable transceivers. Features include
a built-in power microphone, automatic
noise limiter and LED channel read-
out. It measures 7% in. wide by 2% in.
high by 5% long. The manufacturers
suggested retail price is $99.95.

CB Antenna Display
Circle No. 144 on Reader Inquiry Card

A new Sylvania CB Antenna and a dis-
play which uses the assembled antenna
as a stand have been recently an-
nounced by General Telephone and
Electronics. The Model SYL-AA an-
tenna, a top loading 64 in. fiberglass por-
table unit can be set up in an attic or an
apartment, and reporteédly assembled
and disassembled in minutes. The dis-
play is a 16 by 33 in. full color display
card for floor or counter. €D
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PRODUCTS

Communications Service
Monitor
Circle No. 151 on Reader Inquiry Card

The new BR-1000 Communications
Monitor is now available from Com-Ser
Laboratories. According to specifica-
tions the BR-1000 measures frequency
from 10kHz to 1000 MHz with 1ppm ac-
curacy, supplies a CW or AM or FM
signal at levels from 1 uV to 10mV and
sweep up to plus or minus 1MHz from
center frequency. Frequency setting
is quickly accomplished with telephone
type push buttons, except for the last
two digits which then allow the opera-
tion to move the frequency up or down
in 100Hz steps. The price is $3500.00.

Digital Multimeters
Circle No. 152 on Reader Inquiry Card

Two new digital bench/portable mul-
timeters have recently been introduced
by Fluke. Models 8010A and 8012A are
3% digit instruments with LCD readouts
and a Fluke-manufactured thick-film
hybrid True RMS converter with 50
kHz response for ac measurements.
Both can effectively measure resistance
to 10,000 megohms; The 8012A substi-
tutes 2 and 20 ohm ranges for the stan-
dard high current ranges giving it the
capability of measuring resistance down
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to 1 miliohm. The accuracy is reportedly
.1% on dc and the instruments will hold
this accuracy for at'least one year. Both
the 8010A and the 8012A are protected
against transients to 6000V and against
voltages up to 600V (400vRMS) applied
to the current terminals. The prices are
$239 for the 8010A and $299 for the
8012A.

Probe Multitester
Circle No. 153 on Reader Inquiry Card

A probe multitester has been developed
and patented by Workman Electronic
Products. The New CVP Multitester
(Model 33-133), reportedly can be used
for continuity, voltage and polarity test-
ing, to check for floating grounds, capac-
ity leakage, and can check fuses, ac line
voltage and determine ac neutral. It was
stated that it can be used for logic check-
ing and checking circuit boards.

Portable DMM
Circle No. 154 on Reader Inquiry Card
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Simpson Electric Company has recently
introduced a compact, portable, digital
multimeter, the Model 463, a 32 digit
LCD instrument with 26 ranges. The low
current LCD readout and all LS| circuitry
permit up to 200 hours of continuous
operation on a 9V alkaline “transistor”
battery. The Model 463 has 5 dc volt

ranges to 1kV, 5 ac volt ranges to 750V, 6
resistance ranges to 20 megohms and 5
each ac and dc current ranges to 2000
mA. D¢ accuracy is reportedly 0.2% and
ac response extends to 20kHz. All ranges
have transient and overload protection.
It weighs 1 Ib. and comes complete with
battery, test leads and manual for $170.
Optional accessories are RF and 40KV
probes, ac clamp on adapter and carry-
ing case.

Monitor Antenna
Circle No. 155 on Reader Inquiry Card

Avanti Research & Development, Inc.
has announced a new tri-band base
monitor antenna using the patented
Astro Plane design. This design features
exceptional gain across the entire tri-
band spectrum; 4.4 dBi on HF, 2.1 dBion
VHF and 3.3 dBi on UHF according to
Avanti engineers who state also that it is
light weight, easy to install, durable, and
has low wind resistance.

Pastic Parts Bin
Circle No. 156 on Reader Inquiry Card

Kole Enterprises has applied manufac-
turing processes similar to those used to
produce fiberboard bins to corrugated
polypropylene plastic. This reportedly
produces an exceptionally strong bin,
washable, and resistant to mold, bac-
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For ¢ost effective capacitance measurement

One C-met

stands out of the darkness—
the $130 B&K-PRECISION 820

For about one-third the cost of the most popular digital
capacitance meter, you can own five times more measure-
ment capability. The new B&K-PRECISION 820 reads from
0.1pF all the way to 1 Farad, in ten ranges. With 0.5%
accuracy, the 820 resolves to 0.1pF for a maximum count
of 9999.

The 820 retains its high accuracy in freezing cold to blis-
tering 100 degree heat, making it ideal for field use. The bright
LED display is easily readable under all lighting conditions.
It has the versatility needed for any application and the dura-
bility to stay on the job. The 820 can be powered by dispos-
able batteries or optional rechargeable batteries.

You can start discovering
your own applications today by seeing
your local distributor for immediate delivery.

Unlike many specialized instruments, the 820 has almost
unlimited applications in engineering, production line work,
QC, education and field service. First time users are quickly
discovering that the number of time-saving applications
exceed their original expectations. For example, you can
measure unmarked capacitors... Verify capacitor tolerance
...Measure cable capacitance...Select and match capaci-
tors for criticai circuit applications...Sample production
components for quality assurance. .. Measure capacitance
of complex series-parallel capacitor networks...Set trimmer
capacitors to specific amounts of capacity...Check capaci-
tance in switches and other components.

» DY
A< Precision JoANSSTEN
6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087

In Canada: Atlas Electronics Ontario
International Sales: Empire Exporters, Inc. 270 Newtown Road. Plainview, L. N.Y. 11803

Circle No. 107 on Reader Inquiry Card
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teria, harsh chemicals, solvents and
moisture. Kole states they are available
in ten sizes to fit standard shelving. Free
samples and a catalog are available.

Sync Generator
Circle No. 157 on Reader Inquiry Card

Sharp Electronics Corporation, Profes-
sional Products Department has intro-
duced a sync generator system, Model
XSG-370, which is capable of driving
five independent cameras, according to
the manufacturer. The XSG-370 has four
subcarrier and four horizontal outputs,
all independently phase adjustable. The
horizontal outputs can be either sync or
horizontal drive to allow the system to
drive all kinds of cameras with external
drive capability.

|
|
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Intercom System
Circle No. 158 on Reader Inquiry Card

A new Bogen intercom, the IP series
offers several convenience and privacy
features. Bogen describes the IP master
stations as having the capability of lock-
ing out eavesdroppers and interrup-
tions, hands free answering, and a sepa-
rate dedicated remote station. The IP
master has a locked-station warning
which sounds after 60 seconds, if not
released at the end of a conversation
and LED indicators, to indicate when the
system is busy. The IP-11 allows up to
11 masters in a system, and the IP-6
allows up to six.

Universal Scope Probe
Circte No. 159 on Reader Inquiry Card

VIZ has introduced a new flexible, modu-
lar, probe system, rated to 100MHz, for
oscilloscopes and frequency counters.
The W6-478 probe system includes a
direct probe with a BNC connector, a
x 10 low capacity adapter tip, a compen-
sation module, male and female BNC
connectors, a hook or probe element,
ground clip assembly and isolation
boots. To change to low capacity from
direct, the low capacitance X10 module
is screwed to the probe tip and the com-
pensation module is inserted between
the scope and the probe cable. The cost
is $39.00, a demodulator tip is $9.00,
and an optional BNC probe is $6.00.

Universal Counter
Circle No. 160 on Reader Inquiry Card

The New Model 5314A Universal
Counter from Hewlett-Packard has a
range of features the manufacturer
states are generally not found on coun-
ters costing twice as much. It measures
frequencies to 100 MHz, period to 400
nanoseconds with 100 picosecond reso-
lution, and time interval. Pulse width,
time between events and logic timing
can be measured to a resolution of 100
nanoseconds. The 5314A has a seven
digit display, and trigger levels and slope
controls for both channels. The 5314 A’s
U.S. price is $375. Option 001 is a high
stability temperature compensated crys-
tal oscillator, $100, and option 002 is
batteries for fully portable operation up
to eight hours, $95.

The Compl
| 1.C. Handli
\ System

Little ODippeer

1 » Fastest manual DIP inserter
on the market
| » 5 models .300"" to .600"" cent

0IP-speaser™

* A completely flexible
production |.C. dispenser

+ Expandable to 40 stations

* Safe for CMOS/MOS devices

* Modules vary from .300" to
.600"" center spacing

* Holds all 1.C. tubes securely

ete
ng

®

er spacing

% Only tool to work with sockets —

into zero force sockets
« Safe for CMOS/MO S
» Inserts with no stress on lead

(215) 825-4990

Circle No. 131 on

aligns leads when inserting |1.C.'s

Free
Catalog

seals

:‘3 'I'EﬁHIII-'I'OO.. inc.

Apollo Road, Plymouth Meeting, PA 19462

TIx. 83-4763
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Turntable Dual Level
Circle No. 161 on Reader Inquiry Card

Robins Industries Corp. has introduced
a “Dual Plane Sprit-Bubble Level” in-
tended for leveling precision automatic
and manual turntables. This level con-
sists of two levels mounted at 90 de-
grees to each other in a “T"” shaped
housing allowing turntables to be easily
leveled. The Robins Dual Spirit Turnta-
ble level has a suggested list price of
$4.25.

NEW TUNERS

NOT universal or customized. NOT seconds,
culls, dogs, or oddballs. Only $29.95 for ANY
new tuner. Over 5,000 in stock including Philco

TT192.
CALL TOLL FREE 1-800-433-7124
TEXAS TUNER SUPPLY
4210 N.E. 28th St., Ft. Worth, TX 76117

Digital Multitester
Circle No. 162 on Reader Inquiry Card

Universal Enterprises’ DM100 digital
multimeter offers, according to the man-
ufacturer's specifications, excellent ac-
curacy at a modest cost. The stated
accuracies range from .1% on the low-

RANGE
FUNCTION
20
# Dy "OHms 1||-
7000 ncm“ W
CQM
V M

i

est range of dc voltage and resistance
functions to 1% on the highest ac range.
It features ranges to 200ma ac and dc,
1000v ac and dc and 2000K ohms.
Accessories available are tilt stand car-

rying case, ac adapter/charger, nickel
cadmium batteries, test leads, probes,
adapters and connectors. The price is
$99.95.

4%, Digit Multimeter
Circle No. 163 on Reader Inquiry Card

The Ballantine mode! 3036A is a 4'2
digit, five-function multimeter from Bal-
latine Laboratories priced at $345. The
unit features a crest factor of 5 at full
scale (19,999 counts) and 10 at half
scale. Resolutionis 10 uV on the 200 mV
AC and DC ranges and 10 nanoam-
peres and 10 milliohms on the lowest
current and resistance ranges. The 3036A
provides full EMI shielding and features
basic accuracy of +0.05% for one year
without recalibration. it may be powered
by external 9-14 VDC sources.

Circle No. 125 on Reader Inquiry Card
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Built to last

Our new 3% -digit LED autopolarity digital VoltOhmyst @ is quality-
constructed for long, hard service.

® Fast and accurate measurement of ac and
dc volts, current, and resistance.
e Built-in analog panel meter for peaking
and nulling.
e Hi- or Lo-power ohms seiector.
e 120V/240V ac or battery operation
with built-in charger.
¢ RF shielded, with rugged vinyi-clad

case.

Ve ka—mtta

WD-750A
$267.00

\lIZ Test

Instruments Group

of ViZ Mfg. Co.

335 E. Price St.
Phila. PA 19144

Formerly

AB645 Instruments
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Protected Substitution Box
Circle No. 164 on Reader Inquiry Card

A surge protector circuit is a feature of
B&K Precision’s new substitution box,
Model 2910. Problems eliminated are
shock hazards, accidental discharges,
and the temporary healing of defective
electrolytic capacitors (during substitu-
tion testing). A resistor is automatically
put in series with the substitute
capacitor. A lockable switch is moved to
the substitute position when the
capacitor is fully charged. After substitiu-
tion the switch is moved to the discharge
position for safe discharge. The 2910
features 24 substitution resistors from
10 ohms to 6.8 megohms and 12
capacitors from .0001 mfd to 1000 mfd.
and it is priced at $50.00.
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Miniature DMM
Circle No. 165 on Reader Inquiry Card

Heuer has introduced, reportedly, the
world’s smallest digital multimeter. The
Model 2000 features modern micro-
miniaturisation technigues, remote con-
trol on the probe, LCD display, and four
ranges each of voltage and current (ac/
dc), andresistance. It weighs less than 3
ounces including probes and batteries
and sells for $450.00.

|
|
|
|

Super-compact DMM
Circle No. 166 on Reader Inquiry Card

Triplett Corporation has just introduced
a new super-compact digital VOM with
auto-zeroing, auto-polarity, auto-low
battery and auto-overrange indicator
features. The 3% digit, ¥2 in., LCD dis-
play provides three readings per sec-
ond; overrange blanks the display ex-

cept for the 12 digit. Ranges of the Model
3400 are 200 mv to 500 vac and dcin 5
ranges, 2 to 2000 ma ac and dc current
in 4 ranges and 200 ohms to 20 Meg-
ohms in 6 ranges. The ohmmeter fea-
tures high and low power ohms ranges
for semi-conductor circuit resistance
measurements. The Model 3400’s price
is $140 with test probes, battery, in-
struction book and 1 year warranty.

Sweepable Function
Generator
Circle No. 167 on Reader Inquiry Card

Continental Specialties Corporation
has added a sweepable function gen-
erator to its line of inexpensive trouble-
shooting and design instruments. The
Model 2001, according to the manufac-
turer, offers sine, triangle, square and
TTL square waves from 1Hz to 100kHz
in 5 ranges, tuned with a vernier dial with
+5% of setting, accuracy. High level out-
put is .1 to 10Vp-p into an open circuit
.05 to 5vp-p into 600 ohms. Low level
output is .5t0 50mV into a 600 ohm load.
Amplitude is reportedly constant =0.5
dB over the entire range. The sinusoidal
waveforms offer less than 2% distortion;
the triangular waveform has less than
1% linearity error and the square wave
form has rise and fall times of less than
100 nanoseconds according to spec-
ifications. The price of the 2001 is
$124.95. £TD

TUNER SERVICE
All overhauls guaranteed two full years.
Give us a try - you'll like the
way we do business.
Call TOLL FREE 800-433-7124
In Texas call 817-834-8201

TEXAS TUNER SERVICE

4210 N.E. 28th St., Ft. Worth, TX 76117

Circle No. 121 on Reader Inquiry Card

Complete Line of
Replacement Parts for
CB - STEREO - TV

e

MODEL F$-72
—

Model UG-175
Adapts PL-259

for use with
RGS58U Cable ‘

190y .25
10-99 Qvy. 22
i

e —
-~

Heavy Duty Clip Leads
Model Two sach of 5 different colors
22" long tip lo tip

UG-176/U

Adaptor for 100ty 180
LISX70 10-99 Oty. 1.80
Cable \

”
1-9 Q. 20 Maiching Transformer
10-99 Qty. w 75-300 obm
Model FS.71 R
— VHF/UMF /F W 75-300 ohm mattching unit
Input sccepls “F” type itlings. 300 ohm
RCA Shielded Plug win lesd output Features low insertion
1901 loss. se/de biocking w/exceliant match.
10-9% Oty.
s a1 190y . 80 109 Oy 55
Model FS-64
" Axfal Lead Capacitors
! 80 MFD x 450 voits
Standard Siereo Phone Plug 1-9 Qty. 1.30
with 4" phone plug, screw lerminal 10-99 Quy. 20
18 o s 100 MFD x 450 soits
10-99 Q1y “
19 Oty 140
Moael :snna 10-99 Qty. 125
" Miniature 3.5mm Plug Emitier Resistors
.5 oh
19 01y 2 CSOES
10-98 O1y. 2 ) 10 Ony. 20
10-98 Oty i
PL-259 for RGBU Cable e eney m
N 10-99 Oty 2
sw 19 Qry. E)
10-99 Oty. 2%
e jaslon, Focus Rectitier
wesony. a8
BKY 6.5 KV
4 Pin Mic Connector 148 Oty. 0 190k 100
1-9 Q. 0 10-99 Oty. .70 1099 Oty %0
e wway. e
s
Lighter Plug
1-9 Qty 70
3 Pin Mic Connector 10-99 Oty. ™

190y, 120

10990y, 110

Fuse Hoider
Model CB 554 Model
_ e E. @ paan

oy Fuse hoider with 18" wire for all
i standard %" fuses, W/2 smp fuse.
Adapts PL-259 1o Motorola plug 1-9 Oty a5
or ACA type phone jack. 10-99 Qty. .40
19 0y 0
10-98 Oy 3 Fuse Holder
Model FS-50
Model FS-187 ~ -
3-Conductor - Holds " x 1% N
apen elireul Ej tuses. Can be h
phone jack used on panels
1-3 Oty. as up to 5/16" thick
10-99 Oty £ Has bayonet knob. No screw driver
required.
UMF/VHF Splitter with
19 Qty. &0

Malching Trenstormer
g b 10-99 Oty. 58

3AG Fuses 1A.2A.3A 4A.5A.6A

Separate F-59 - (S
and ring Included
Model SP 302 1-9 Qty 1.50 = :
UHF/VHF 10-99 Qty 1.40 —
Model SP 803 1.9 Qty. 1.60 1-9 Oty 13
UMF/VHF/EM 109901y, 1.50 J 10-99 Qly. "
—

IMMEDIATE DELIVERY WITHIN 48 HOURS

Minimum order $10.00 Add $1.00 postage
Quantity discount prices Migr. inquiries Welcome

Ask For Our Complete Price List

FUJI - SVEA ENTERPRISE

a Division of Fuji-Svea Incorporated

P.O. Box 40325 Cincinnati, Ohio 45240

toLL fRee Nationwide 800/543-1607
TELEPHONE Ohio 800/582-1630

Hours: Mon.-Fri. 10-7; Sat. 11-5

ETID - January 1979 [ 43



NATION-WIDE

TUBE & TRANSISTOR CO.

Nationwide Has the Lowest
Dealer Prices for Receiving
Tubes in the Whole Free World!

95/ =

$89 per 100 Any Assortment

Boxed! Branded! Guaranteed 1 Yr.

SasaaaNON0

SPECIAL PRICE
69¢ — 6GHBA
$65 per 100

BELOW TYPES ARE PRICED FOR QUICK
SALE! Buy Any Type Listed Below for

45¢ Each
$39 per 100 Any Assortment
1DG3 6ALS GEM7 6JM6  6X8
1R5 6AU6 6FQ7 634 128K 7
3BZ6 6BQ7 6GJ7 6SN7 17AX4
3EJ7  6CB6 HF5 6U10  17JB6
3ud_ 6CLE  GHSE  6w4 25BQ6

We Have 100,000 Individually Packaged
Factory Marked Semi- Conductors for Sale
E - HEP - RAYTHEON - RCA, etc.
Order by Kit Number

Kit No. 1. 25 assorted diodes 6.95
Kit No. 2, 25 assorted zeners 8.95
Kit No. 8, 25 assorted AF and RF
power transistors 9.95
Kit No. 4, 25 assorted high powered
. transistors 11.95
Kit No. 5. 25 assorted IC's 14.95

TERMS: No minimum order! Send $1 for han-
dlmg orders under £9. COD’s welcome with
25 % deposit! Canadian_and foreign send ap-
proximnate postage! All U.S. orders sent UPS,
FOB Union, N.J.

Tubes are new, used or seconds!

Send for your FREE giant 1979 tube and
transistor list!

TUBE & TRANSISTOR CO.

1275 Stuyvesant Ave., Union, N_J. 07083
Tei. {201) 688-1414 Depr ET-1

Circle No. 132 on Reader Inquiry Card
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Neighbor
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o RedCross.
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A Pubiic Service of This Magazine & The Advertising Counul
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cont/nued from page 22

these transistors can be checked
directly in the circuit for open conditions.
Remove the collectorlead when making
in-circuit leakage tests.

Before removing any FM transistor,
check to see how long the terminal leads
are and how the transistor is laying in the
circuit. Exact installation of the new
transistor is very critical in FM circuits.
Test the new transistor before soldering
into the circuit. It's much easier to do it
before than after. Double check for small
metal beads on the transistor terminals
to help eliminate microphonic tuning
conditions. You may have to touch up
the FM alignment after replacing an FM
transistor.

Step 10/The dial cord

A broken dial cord can be a real dog at
times. Generally, the dial cord will either
break at the selector knob shaft or at
either end. Sometimes, the dial cord will
remain intact, but slip off one of the small
pulleys. Dial cord slippage will occur at
the selector pulley shaft. A worn or
ragged dial cord should be replaced
before it breaks in two.

If the cord is broken find a dial cord

AC TUNER SUB
COMBO $24.95

This is a wired and tested combination VHF/
UHF tuner sub unit that has its own AC power
supply and works equally well on color or
b/w...tube or transistor sets...The VHF tunes
channels 2 thru 13...The UHF is a detent (the
kind that clicks for each channel) and tunes 14
thru 83.

It would be very easy to putin a letter file box
from the dime store or any other case. It comes
with instructions and is transformer powered for
isolation safety...The knobs can be scrounged
from an oid TV.

Really fellows...This unit is not a tdy...It
works and works well...It will make you
money...lf you are not completely satisfied, re-
tum within 10 days for full refund.

The supply is limited and when these are
gone...there will be no more, so order today.
Simply say ""Send me the tuner sub com-
bo”...All orders will be shipped the same day
received.

Send $24.95 plus $1.00 shipping or we
will ship COD.

MASTER CHARGE & VISA ACCEPTED
CALL TOLL FREE 1-800-433-7124

TEXAS TUNER SERVICE

4210 N.E. 28th St., Fort Worth, TX 76117
Phone: (817) 834-8201

Circle No. 126 on Reader Inquiry Card

QUICK CHARGE IRON-
QUICK CHANGE TIPS

ISORTIR Quick Charge Cordless
Soldermg Iron recharges in
3-4% hours. Uses any of

Wahl’s 16 snap-in tips.

Low voltage, battery powered,
ground free isolated tip design.
TN —
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=7571 — BEVELED TIP =2
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27879 — BEVELED TIP =3
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—s =
—— ==
Z7589 —"'¥" TIP =§
(. ]
= =
F78T2=—BLUNT TIP z5§
T N—
 —(me

N ——
T—ae

#7892 — BEVELED TIP =5

g\
=7593 — BEVELED TIP z8

v
(V-
S

27568 — MICRO SOLDERING TIP

Z7577 — CHISEL TIP =5

=
#7545 — FINE TIP =2
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27538 — REGULAR TIP 25
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=7541 — CIRCUIT BREAKER TIP
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] EXYENSION TIP

ST5T4 — CONCAVE CENTERING TIP =5

WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING.

Sterling, lilinois 61081 (815) 625-6525

“Manufacturing Excellence Since 1919”
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layout or a dial stringing schematic.
When a diagram is not readily available,
draw a simple dial cord layout the way
the cord is found laying. Choose a dial
cord of the same diameter as the original
one. Most dial cords come in either
heavy, medium, or light weight.

Step 11/No repair

Because of the value of the average
small radio, and the price the customer
will pay for a repair, and the fact that
often they are taken in on
speculation—no repair, no charge—the
secret of making a profit repairing them
is to set a rate that will pay even if it
means turning some away, and then
severely limiting the time spent on any
radio to that necessary go through a
procedure such as that previously
outlined. Examine the unit carefully; the
mechanical work involved in repair may
be more time consuming than warranted
by the radio’s value. If at any point the
particular radio you are working on
promises to require an unusual amount
of time, discard it. Like money, do not
throw good time after bad; you are not
likely to be paid for it. Speed and
knowing when not to repair are the
ingredients of successful small radio
repair. €D

COMPUTER

continued from page 19

are acquiring systems at prices ranging
from $100 to $10,000 and playing (read:
learning) with them at home. If, as we
pointed out in the August issue,
computers are to become akey element
in your future work, it might be good to
dig in and get a true intuitive feel for
them. No course in the world, no series
of articles (no matter how
comprehensive) can hope to equal the
depth of understanding you can obtain
by staying up all night obsessed with
getting your computerized burglar alarm
or checkers game to work. Really!

Step one: Visit your local computer
store, buy and subscribe to some
magazines like Kilobaud and Byte, seek
out a nearby computer club, and start
thinking about what you might do with a
computer at home. If you do, by the
time microprocessors start showing up
on your bench, they'll be welcome.

SONY

continued from page 26

have had original semiconductor
devices replaced with those of other
manufacturers and that invariably this
caused the problem, masked the

original problem or degraded
performance. They state that many of
their semiconductors were designed for
specific circuits making it very difficult to
substitute adequately. Use Soriy
authorized transistors to avoid trouble.
Sony has prepared a semiconductor
replacement guide, now in its fifth
edition, to help the technician select
replacements.

The X2 and Y2 chassis are quite
accessible once the back is off the set.
The circuit board is mounted on slides
and can be released by pressing two
plastic tabs. It can be withdrawn and
turned 90° for access for even easier
service. The board is marked with
component designations and test points
on both sides and circuit areas are
blocked off and labeled.

Shields on the IF and chroma sections
snap off instead of soldering,eliminating
a three minute nuisance job. €TD

TEST INSTRUMENT

continued from page 36

runs when insufficient signal (40hz-2Mhz) is
present or when the selected level is outside
the range of the input signal.

Source: Internal CH1 or CH2 or external
Slope: + or—

Coupling: dc,acon TV (active sync separator
with line, frame selected by TB switch
between 50 and 100pusec/cm).

Sensitivity: Internal, 2mm to 2Mhz, 1cm at
15Mhz External, ..5V to 2Mhz, 2.5V at
15Mhz. External input impedance
10kohm/10pfd, approx.

SUPPLY

100v, 120v, 220v and 240v | 10% 45 to
440hz, approx. 40VA. Operating
Temperature 0 to +50C (+15 to 35°C for full
accuracy).

DIMENSIONS
140 x 305 x 460mm.

WEIGHT
6Kg approx. 1D

Fig. 2 The main circuit board presents a
clean uncluttered appearance.

CHECK OUR LOW PRICES!
Original Japanese Transistors
FET, IC, Diodes

(See Partial List Below)

Ask About Our
Quantity Discounts

254 102 25C 1014 HA 13394
254 234 59 25C 1018 80 | Ha 1366 290
254 473 59 2SC 1030C 240 | MA 1366W 290
25A 488 1.95 25C 1081 90 | Ha1366wWR 290
254 495 40 25C 1079 390 | LA a021P 225
25A 497 130 25C 1096 60 LA 4032P 225
25A 509 40 25C 1098 70 { LA aa00 240
254 561 a0 2sC 1N 280 | LA 4400Y 250
254 562 0 25C 1124 100 | LA aa20 2.50
25A 564 30 2sC 11728 395 | ms1siaL 250
254 634 .50 2sC 1173 60 | STK 011 da0
254 643 45 25C 1226 60 | sTK 013 880
254 673 a 25C 12264 60 | STK 015 4,50
25A 678 45 25C 1239 290 | STK 435 5.60
254 682 1.00 25C 1306 160 | TA7045M 250
254 683 40 25C 1307 2.40 | TA 7080P .90
254 684 45 25C 1318 as | Ta7061P 1.20
254 695 59 25C 1383 40 | Ta7062P 1.40
25A 639A 70 25C 1384 45 | TA 7089P 250
25A 706 110 25C 1419 20 | Ta 72020 2.50
25A 719 40 25C 1675 30 | 1A 72000 2.9
254 720 40 25C 1678 140 | Ta 7204P 2.50
254733 30 25C 1728 90 | TA 72058 2.00
254 747 4.%0 25C 1730 se | Ta7310P 1.60
254 818 .90 25C 1760 90 | TBABIOSH 240
25A 841 30 25C 1816 195 | TC 5080 5.80
25C 1856 70 | TC s081p 340
25C 1908 40 | TC soazp 390
25C 1909 225 | UMIC 002 490
258 22 a0 25C 1945 5.60 | UMIC 004 490
258 54 30 25C 1957 80 | UMIC 005 450
28 75 s 25C 1970 280 | UPC 20C 280
258 175 30 25C 1978 660 | UPC 563 240
258 186 30 25C 2028 70 | upcsiscz 160
258 324 a0 2sC 2029 200 | UPC 576 240
258 337 % 25C 2076 70 | upC se2mz 90
258 405 40 25C 200 120 | UPC 1001 240
258 407 1.00 25C 2092 225 | UPC 1008C  4.90
258 434 1.00 25C 2166 180 | UPC 10204 240
259 435 1.20 UPC 1025H 240
258 463 120 UPC 1154 250
258 473 100 uPC 11558 250
258 474 90 25D 72 70 | UPC 1156 240
258 492 80 25D 234 80 | UPC 14305 340
258 507 1.00 25D 235 80 | uPD 861 950
258 5200 %0 2sD 261 4s | upD 857 950
258 595 1.50 25D 287 290 | UPD8ss 7.00
258 59 150 25D 313 50 | PLLOWA 4.60
250 315 80 | PLLO2A 5.90
25D 325 80 | PLLOIA .80
25D 427 225
25C 281 40 25D 525 1.20
2sC 372 0 | 2sDs26 .80
2sC 373 0 15 84 60
2sC 380 30 15332 a5
25C 394 30 15 953 20
25C 458 30 25K 19BL 60 | 1s 1007 a5
25C 495 60 25K 23 90 | 151209 as
25C 509 s 25K 30 50 | 181211 s
25C 5154 1.00 25K 33 B0 | 151555 25
2sC 517 300 25K 55 s0 | ts 1588 25
25C 535 40 3IsK 22v 180 | 1S 1885 20
25C 6344 s 5K 39 120 | 1s 2078 25
25C 696 130 ISK 40 120 | 152093 as
25C 110 30 IsK 41 1.60 | 152473 20
2sC 799 a0 ISK 45 160 | N34 15
2s€ 730 3.40 ISK 48 390 | 1N6o s
2sC 732 .30 ISK 49 100 1 40
2sC 735 30 100 10 60
25C 756 2.00 v068
25C 7564 2.00
28¢ 781 240 aN 2140
25C 784 40 AN 239 490
25C 199 250 aN 247 3.00 :
25C 828 30 AN 274 195 | wzors 25
25C 839 .40 AN 313 340 | wWZ 0% 25
25C 867 370 AN 315 225 | wZ 120 25
25C 8674 azo BA 5114 225 | wWZ 192 25
25C 897 2.50 8a 521 240
2sC 930 .30 HA 1151 1.95
25C 945 30 HA 1158 2.00
25C 983 70 HA 1306w 250 | SG 613

25C 959 1.30
2SC 10008L A5

MA 1322 .00
MA 3339

70L05 1.10
MPS U3t

IMMEDIATE SHIPMENT WITHIN 48 HOURS
Minimum order $5.00 Add $1.00 postage
Quantity discount prices — Mfg. inquiries Welcome

Ask For Qur Compliete Price List

FUJI - SVEA ENTERPRISE

a Division of Fuji-Svea Incorporated

P.0. Box 40325 Cincinnati, Ohio 45240

ToLL FRee Nationwide 800/543-1607
TELEPHONE: Ohio 800/582-1630

Hours: Mon.-Fri. 10-7; Sat. 11-5
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CLASSIFIED

RATES: 40 cents per word (minimum charge, $10).
Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads
charged at $50 per column inch (one inch mini-
mum). For ads using blind box number, add $5 to
total cost of ad. Send ad copy with payment to Dawn
Anderson, ELECTRONIC TECHNICIAN/DEALER,
1 East First Street, Duluth, MN 55802.

BOX NUMBER REPLIES: Mail box number replies
to: ELECTRONIC TECHNICIAN/DEALER, Clas-
sified Ad Department, One East First Street, Duluth,
MN 55802. Please include box number in address.

FOR SALE

New-revolutionary new type of antenna cen-
ter connector for use with all types of wire
antennas. No more splitting of coat. For more
info & free brochure, write: H & S products,
1706 Magnolia St., Gardendale, AL 35071.

FOR SALE: COLOR PICTURE TUBE RE-
BUILDING EQUIPMENT SEMI/AUTO-
MATIC ELECTRONICALLY CONTROLLED
PROCESS. Call or write Atoll Television,
6425 Irving Park, Chicago, IL 60634 Phone
312-545-6667. 2/79

MATV—CATV INSTALLERS
Get lowest prices on antenna accessories,
fastest service from ANTSCO CORPORA-
TION. Call collect, ask for catalog & prices. All
orders shipped same day. Sierra Madre, CA
91024. 213-355-2510. 2/79

THERE'S NO NEED TO BUY ORIGINAL
JAPANESE TRANSISTORS WHEN OUR
REPLACEMENTS WILL DO THE JOB of
many original types. Phyltron’s LX123A re-
placed over 50 Japanese types in our
catalog. Don't tie yourself up with excessive
inventory, buy Phyltron Electronics replace-
ment transistors and save.

Write for free catalog. One year uncondi-
tional guarantee. Phyltron Electronics, 487
Springfield Ave., Summit, NJ 07901. TF

TELEPHONES UNLIMITED, equipment,
supplies, all types, regular, decorator, keyed,
modular. Box 11477, San Diego, California
92112. 4/79

ELECTRONIC BARGAINS, CLOSEQUTS,
SURPLUS! Parts, equipment, stereo, indus-
trial, educational. Amazing values! Fascinat-
ing items unavailable in stores or catalogs
anywhere. Unusual FREE catalog. ETCO-
013, Box 762, Plattsburgh, NY 12901. TF

For sale, TV/Stereo service shop. Up to date
equipment, parts, library, van. Magnavox,
RCA, Zenith modules, office furniture & much
more. Most items under 4 years old. Au-
thorized Magnavox Service Center. Net in-
come over $20,000 per year, sell for $20,000
cash. Ace TV & Electronics, 4018 Lillian Dr.,
Concord CA 94521,

Sencore CB-42. CB Analyzer. Cost $1095,
sell for $695 including shipping. Retiring.
Brand new, never unpacked. Complete with
cables, instructions, everything. Call Bob
303-366-3980 after 6 p.m. MST. Please no
collect calls. 1056 Fraser, Aurora, CO.
80011.
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GENUINE SONY SEMICONDUCTORS—
CHECK THESE PRICES!!

EG. 1-9/ 10-24—SG613-8.50/7.30-SID
30-15 2.60/2.30, -28C867A 5.10/4.90-
28C1114 5.50/4.80-25C1358 6.50/5.70,
-25C1124 1.50/1.30-2SC634A 0.45/0.41.
Contact us for complete list of Japanese
semiconductors and pricing information.
Bescor, 547 S. Broadway, Hickville, NY
11801 (516) 822-3988

LINEAR AMPLIFIER, 2-30 MHz, 150 watt
solid state. FREQUENCY COUNTER, 300
MHz, 7 digit portable/mobile. OMNIPOLAR-
IZED BASE ANTENNAS. Modulation boost-
ing VOX-COMPRESSOR. Construction
plans $3.00 each $10.00/all. Others! Catalog
with order. PANAXIS Productions, Box
130-ET10, Paradise, CA 95969.

TUBES—Receiving, Industrial and Semi-
conductors, factory boxed. Free price list.
Low, low prices. TRANSLETERONIC INC.
1365-39th Street, Brooklyn, N.Y. 11218E
800-221-5802, 212-633-2800. 4/79

PICTURE TUBE MACHINE
We buy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING.
Buy with CONFIDENCE from the ORIGINAL
MFGR. For complete details, send name, ad-
dress and zip code to:

LAKESIDE INDUSTRIES

4069-71 N. Elstone Ave., Chicago, IL 60618
Phane: 312-583-6565

REPAIR TV TUNERS-High earnings, Com-
plete Course Details, 12 Repair Tricks, Many
Plans, Two lessons, all for $2. Refundable.
Frank Bocek, Box 3236, Ent., Redding, CA
96001. TIF

TRANSISTOR REPLACEMENT. PHYL-
TRON ELECTRONICS LX REPLACEMENT
LINE REPLACES THE MOST POPULAR
REPLACEMENT TYPES AT OR BELOW
DISTRIBUTOR COST. One year uncondi-
tional guarantee. Buy direct and save. Write
for free catalog. Phyltron Electronics, 487
Springfield Ave., Summit, N.J. 07901. T

P.A.100W amps, mono, rack mount, optional
70V line transformer from $125.00 new,
stereo refurbished Phillips SC102 $80.00 test
equipment for sale H.P., techtronix, B & K,
etc. Send for list Lee Marpet 2106 East 65th
Street, Brooklyn, NY 11234, eves 212-531-
7296.

TV AND RADIO TUBES 36¢ EA!! Send for
free color parts catalog. Your order free if not
shipped in 24 hours. Cornell Electronics
4215-17 University San Diego California
92105 TF

Textronix Scope 531, three plug ins, types
53/54C, B & K, scope cart, two probes, price
$600.00. Owen Burklow, 7922 E. Loma Land
Dr., Scottsdale, AZ 85257.

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-589633 etc. $16.95. Magnavox
361380-1 $18.95 etc. Sylvania, G.E. etc.
$14.95 to $19.95. Request for price list on
your letterhead. David Sims Enterprises, Inc.,
665 Jerricho Turnpike, Huntington Station,
N.Y. 11746, 516-549-3925 TF

Convenrt Transistor radio into hearing aid.
Speaker becomes mike. Plans $2.00. Ross
Electronic, 6206 N. Fransico, Chicago, IL
60659.

SONY-PANASONIC-RCA-ZENITH-EXACT
REPLACEMENT PARTS—LARGE INVEN-
TORIES—SEND PART OR MODEL NUM-
BERS—WILL UPS COD—GREEN TELE
RADIO DISTRIBUTORS, 172 SUNRISE
HIGHWAY, ROCKVILLE CENTRE, N.Y.
11570 5/79

BUSINESS OPPORTUNITIES

BROADCAST STATION. Start your own, any
type! Unique Cable FM station requires no
investment/experience. Receive free tapes,
records. Learn how. Free details. “Broadcast-
ing,” Box 130-ET10, Paradise, CA 95969.
TF

RCA Sales and Service for sale in Rolla, MO.
1977 Gross $102,243.63. Asking Price
$27,000. Call 314-341-2510 between 9 and 5
or write S.E.S. Electronics, 620 Pine, Rolla,
MO 65401. 2/79

T.V. Sales and services. Sacrifice. Must re-
tire. Well equipped and stocked, reasonable
rent. Est. 18 years. $18,500.00 walk out.
1-305-723-6161. Melbourne, Florida.  2/79

TV TECHNICIANS AND DEALERS, “IN-
CREASE YOUR INCOME’ thousands of dol-
lars yearly! “Rent-Lease-Sell TV's.” Easy to
start or add to your present operation.
“Guaranteed complete basic plan and starter
kit,” $15.00, or stamped envelope will get you
free details. Perry's TV Leasing Systems,
Box 1407, Santa Maria, Calif. 93456.

TV Business Located in Hompton, Va.
$18,000 including Trucks & Inventory. Estab-
lished 5 years. Great Potential. Call Alexon-
der Realty, 34 West Queens Way, Hompton,
Va. 23669. (804) 723-1303. 2/79

GET OUT OF THE TV RUT
Start making money now with Paltronix por-
table security systems. No technical hassles
to keep up with. Full training provided. Good
margins to work with. Plus your chance to
diversify your services. For full details contact
Don Musil, 48 West Golden Lake Road, Cir-
cle Pines, MN 55014 (612) 786-4244. 978

Television, stereo dealers—Increase gross
income $50,000 without increasing over-
head. No additional investment or personnel
required. Free details. Carank EA Box 7696,
Naples, FL 33941. 1179

MECHANICALLY INCLINED INDIVIDU-
ALS—BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN YOUR
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY.
WIRTE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535
(B), PINELLAS PARK, FLA., 33565. TF

Television Service-Est. 25 yrs-High net-
property with store and rented apartment, 78
van, equipment and inventory all included.
Must sell $65,000. Henson's T.V. 2312 New-
bridge Rd. Bellmore Long Island, New York
11710 (516) 735-7818.



MOVING TO FLORIDA? TV SERVICE AND
RENTAL BUSINESS FOR SALE ON
FLORIDA’S WEST COAST. DOING $40,000
- $50,000 PER YEAR. ALL REASONABLE
OFFERS CONSIDERED, ALSO BUILDING
AVAILABLE. CONTACT: MR. SOTHERN,
1-813-535-2026 AFTER 7 PM OR WRITE:
1834 SUNRISE BLVD., CLEARWATER,
FLORIDA 33520 TF

T.V. Radio Service Co. So. Calif. High Des-
ert. Fastest growing area in Calif. Over
$75,000.00 gross. Prime location in busy
shopping center. Well established with
accounts. Contact Dan Harley 714-245-
7800. 2/79

WANTED

WANTED: PICTURE TUBE REBUILDING
MACHINE, working or not. Call or write: Atoll
Television, 6425 Irving Park, Chicago, IL
60634. Phone 312-545-6667. Hours 1-8
PM. 2179

HELP WANTED

Earnings over $20,000 a year to top outside
Technicians. Qualifications: 15 years experi-
ence, absolute honesty, non-drinker, non-
smoker. Benefits: group hospital plan, paid
vacations, reimbursement for moving, excel-
lent area to raise families, outdoor sports
paradise. Send resume to American Televi-
sion, 1032 South State, Orem, Utah 84057.

1779

ELECTRONIC TECHNICIANS—AAS/Mili-
tary; Fortune 500 company situated in scenic
Hudson Valley—Salary open DOE—Ethan
Allen Personnel, 500 Washington Ave.,
Kingston, New York, 12401. (314) 339-3011.

AR Semiconductors
'11\( Exact ECG Replacements '11\(

SUGG. SUGG. SUGG.
ECG DEALER RESALE] ECG DEALER RESALE ECG DEALER RESALE
NO. COST . PRICE § NO. COST _ PRICE NO. COST _ PRICE
100 .85 1.60 161 .95 1.60 225 4.29 5.67
101 .90 1.76 162 4.40 8.40 226 1.75 2.92
102 .87 1.58 163A 595 10.75 228 1.15 1.31
102A .92 1.68 164 4.50 8.40 229 .90 1.53
103 .99 1.84 165 7.25 13.50 230 3.40 511
103A 1.09 1.90 166 .95 1.68 231 4.00 5.85
104 97 1.60 167 1.10 2.05 232 .59 .98
104MP  1.94 3.20 168 1.26 2.25 233 .62 1.02
105 2.45 4.22 169 1.84 3.05 234 .57 1.00
106 .52 .95 170 275 4.95 235 3.50 6.30
107 .68 1.35 171 1.25 2.15 236 6.25 10.40
108 .85 1.53 172A .50 .90 237 4.60 8.10
109 .24 .33 173BP 4.30 6.54 238 12.25 15.75
110MP .32 .54 175 1.25 225 239 275 3.63
112 .55 .87 176 2.21 3.94 241 1.35 2.29
113 .35 .60 177 .50 .90 242 1.55 2.52
114 .35 .60 178MP 54 .95 243 1.85 2.69
116 .38 .66 179 5.0t 8.88 244 2.60 3.63
117 .35 .60 180 4.98 8.84 245 3.10 4.40
118 1.35 2.95 181 415 7.50 246 3.95 477
120 55 .80 182 2.90 4.40 247 3.25 4.77
121 1.70 3.18 183 3.25 5.00 248 4.50 6.42
121MP  3.40 6.36 184 1.10 1.99 249 5.65 8.38
122 1.80 3.30 185 1.30 2.29 250 5.95 8.50
123 .59 1.05 186A 1.30 2.29 251 5.90 8.38
123A .70 1.32 187A 145 2.50 252 595 8.50
124 1.20 2.30 188 1.20 2.20 253 1.45 2.06
125 45 .79 189 1.30 2.50 254 1.60 2.41
126 1.02 1.85 190 1.70 3.10 261 1.50 1.95
127 3.90 7.50 191 2.10 3.80 262 1.65 2.16
128 .99 1.75 192 1.00 1.80 263 1.50 1.95
129 1.10 1.85 193 1.05 1.86 264 2.25 2.93
130 1.95 3.80 194 .55 1.05 274 2.40 2.80
130MP 380 7.60 195A  2.40 3.95 280 4.20 6.30
131 1.75 2.84 196 1.65 270 281 5.40 8.20
131MP  3.50 5.68 197 1.60 2.52 282 4.50 6.45
132 .88 1.60 198 1.58 2.65 283 6.75 9.40
133 1.00 1.80 199 .46 .81 284 6.70 10.10
152 1.20 2.20 210 1.15 1.99 285 7.30 10.95
153 1.30 2.50 211 1.35 2.29 286 6.70 8.20
154 1.85 3.30 218 3.10 525 287 .60 .86
155 1.95 3.42 219 3.25 6.49 288 .65 .93
156 .70 1.30 220 1.40 2.50 289MP 1.70 2.20
157 1.10 2.15 221 1.50 2.68 290 99 1.26
158 .99 1.86 222 1.80 2.90 291 1.70 2.49
159 .89 1.53 223 2.75 3.78 292 195 2.82
160 1.34 2.16 224 4.50 8.10 500A 10.50 18.00
2 Year Unconditional Warranty e Same Day Shipping ¢ No Minimum Order e Prepaid
or C.0.D. Accepted *Orders over $25.00 shipped free, under $25.00, add $1.00 UPS

AR Semiconductors, P.O. Box 976, Union, N.J. 07083

ELECTRONICS/AVIONICS EMPLOYMENT
OPPORTUNITIES. Reporton jobs now open.
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York
11768. 8/79

1. Number of insertions: (circle)

2. Start with (month)

1 2 3 6 12

3. Amount enclosed: $

PAYMENT MUST ACCOMPANY ORDER. WE'LL BILL RATED FIRMS

issue (Copy must be in by 1st of month preceding)

NAME COMPANY
STREET
cIty STATE ZIP

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST

STREET, DULUTH, MN. 55802.

RATES: 40 cents per word(minimum charge, $10).
charged at 50 cents per word. Boxed or display ads charged at $50 per column inch (one inch

minimum). For ads using blind box number, add $5 to total cost of ad.

Bold face words or words in all capital letters
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" Everything | READER SERVICE INDEX |\ /01 ot e ¢
fO!‘ the ADVERTISER'S INDEX '
serv.ce pro 107 B & K Div. of Dynascan Corp. ...40 Sunny Days .
Test Equapment (- Burgicr /Fine Alortme [ Hobibyht & Atomotive Eiecironics ,
108 Channel Master ................ 5 | Now with LCD's
109 The Cooper Group ............. 31 | AND longer battery operation
110 Devco ....... R T oL - 19
111 Eico Electronic Instruments Co. . .48
114 Electronic Book Club ........... 27
112 Elenco Electronics, Inc. ........ 48 w @ woprLLmaso
& vacuyma w0
113 Enterprise Development Corp. ...48 . e
1) "‘Ao"
115 Fordham Radio Supply Co., inc. .39 o} we
Fuji-Svea Enterprise ........ 43, 45
GTE Sylvania, ECG Consumer LM-300 3digits $114
Cenewal 0 | LM-350 37 digits $144
-YOURS FREE |
- 116 Mallory Distributor Product Co. ...6 | ® Measures VDC, VAC, DCmA, ACmA (four
32-pages of test instruments — from the ranges each) and ohms (five ranges). ® Auto
latest digital multimeters to the famous 117 Modular Electronics Services zero, auto polarity and overload indication.
EICO scopes. Security systems. Auto- ! e DC accuracy - LM-300: 1%; LM-350: 0.5%.
motive products. Kits and assembled. Ltd 17 ® Input protection. ® Small size: 1.9" H x
EICO quality. EICO value. For FREE oo 2.7" Wx4.0"D. ® Optional NiCad batteries
catalog, check reader service card or . . and charger unit available at extra cost.
send 75¢ for first class mail. 132 Nation Wide ................. 44 v
— ) Non-Linear Systems, inc.
Lm? 108 New South Road 118 National Camera .............. K} B o A
i A / Hicksville, N.Y. 11801 Box N, Del Mar, California 92014
il 119 New-Tone Electronics .......... 10 Telepnone (714 7S5 1134 TWX 91032211132
Circle No. 111 on Reader Inquiry Card Circle No. 120 on Reader Inquiry Card
120 Non-Linear Systems ........... 48 —
DIGITAL MULTIMETE -1 Ay
' S 2200 102 PTS Electronics, Inc. .....Cov. 2, 1 endeco
g 103 PTS Electronics, Inc. ....... Cov. 3 ' H
onlcs 0 =3\ soldering &
RCA Distributor/Special o desolde"ng
. Products .................... 8-9 = equipment
o 122 Sabtronics Int’l., Inc. ........... 3
$69.95 it $89.95 Assembled
Comparable value $189.00 123 Simpson Electric Co. .......... 13
10 Day Money Back Guarantee . X SOLDERING
4 3 121 Texas Tuner Service ........... 43 IRONS
3 ! bl
® 3-1/2 digits .56'" high for easy reading . e
® High accuracy, 1/2% typical 125 Texas Tuner Service ........... 42 Pencil style. Safety light. Two heats — 20w and
© 10 megohm input impedance . 40w. 6 tips. Unbreakable handle. 2 and 3 wire
e Input overload protection to 1000V 126 Texas Tuner Service ........... 44 neoprene cords.
® Auto zeroing, automatic polarity
e Overrange indication 124 Thordarson Meissner, Inc. ....... 4
® Low ohms, .01 ohm resolution I%EOSP?SLDERING
® AC line operation. Battery optional : : p
® Measure resistor or diode in circuit 104 Triplett Corp. (for info) ... Cov. 4 /-»—-—""'"
SPECIFICATIONS 105 Triplett Corp. (for Demo) ....Cov. 4
DC voits Range 200MV, 2V b i e L I )
........... , . v _ o :
20V, 200V, 1000V. Resolution 1MV 127 VizMfg. Co. ................. 42 ? P
DC Current ......... Range 2MA, 20MA
3 : . ) SOLDERING &
200MA, 2 amps. Resolution 1 microamp 128 Wahi Clipper Corp. ............ 44
ACVOS ... ... Range 200MV, 2V pp p DESOLDET“@
20V, 200V, 1000V. Resolution .1MV f b
AC Current Range 2MA, 20MA 129 Winegard Co. .............. 34-35 I
200MA, 2 . R lution 1 mi . L to solder or de-
oA L o 130 Zenith Radio Corp. ............ 16 . ST oroin A
200k, 2 meg, 20 meg. Resolution .01 ohm L anan yoéfv'ﬂlﬁ rTaiS.
131 Techni-Tool, Inc. .............. 4 . .
Send check to: ee your distributor or write.
ELENCO ELECTRONICS, INC. - - .
1936 Raymond Drive This index is furnished for the readers’ convenience. Enterp"se Development co’p_
Northbrook, lllinois 60062 However, the publisher can not guarantee its accuracy 5127°E. 65th St. * Indianapolis IN-46220
C.0.D. add $2.50  Battery optional add $10.00 due to circumstances beyond our control. PHONE (317) 251-1231
Circle No. 112 on Reader Inquiry Card Circle No. 113 on Reader Inquiry Card
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CORONADO
B&W TV Chassis
EMC 12126

NOTE:
1 “Krﬂx 1. All capacitance values are in yF +20% 50V unless otherwise indicated. 6. The number inside.( ) of resistors is indicating wattage.
4 2. Tolerance of all capacitance values indicated in (K) is +10% and i

7. Wave forms are taken with controls set f_or a normal Plcturg. ¥
indicated in (J) is +5% . 8. DC voltages are measured from point indicated to ground with Digital

. Mylar film capacitors are marked MY, Polypropylene film capacitors Volt Meter under line voltage 120V no signa} conditio'n4
COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS are marked P.P and Tantalum solid electrolyte capacitors are marked (Al). 9. This curcuit diagram is subject to change without notice.
4. All resistance values are in ohm 5% }§W unless otherwise indicated. 10. A\ Safety Related Parts #: X Ray Radiation Related Parts
JANUARY ¢ 1979 5. Composition resistors are marked (GF), Cemented resistors are marked For replacement Purposes, these Parts use only the types shown
(CW), and Oxide metal film resistors are marked (RSP). in the Parts List.
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PANASONIC
Color TV Chassis
NMX-G12

COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS

JANUARY ¢ 1979

0/
U ? L] 6 //
J' A0
Term—l—— | [%
0.7Vp-p (H) 6.4Vp-p (H) 0.6vp-p (H) 2.4vpp(H) A9
- (:X:X X6
VIR
1
— pod I on 1o A
L02 1503 !
047 1833
150/, Tases
U
|
)
L]rogs ConT]  [sHUNT ReG -\ $reis|
6K !
1 I ] TP2 RFAGC +B  VHF S . Yioe qkpon
1 e 3 Fo 1 ’ e A5
i . ‘ = B
1.5Vp-p(H) K] | | ON g > 4
) D602| ~ 1AE3 [ |~ D}Q’F LAy ) 3>
- EIZK [Te A ‘
! S
1 r
I B 5
| I1¥e l
ot 1Vp-p(V) 0047 13 3
{ cees fape NS ¥
d ! 5 R326 T Koy
H | ; 563360 TR o C
b il p o &3 ol T ETEE TR —— T 44 A3
‘ Wop(V) NRP g 0| VIF_AGC DET AFT VIDEQ R —— z,__t s T
b 56 cuor RIS @ ”%?75’(6\7"2» L302]47 1305 12154, 983 H : 2 2
\ 1Y a3 sov 33 25v A cug Pl oz 3
ot & -czaz;l< ¢ E gs I mss l | ;E: 4
i q‘P g s | S s 7 »
'.l 12vp-p(H) ,@%L”‘ , @, @ * % 800! Y \
) ! \
! T 0! |
il \ \ =|| HAGC awp| [siF n:r VIDED AMP y——, hi 10 l I
Wt 1 — 16/ {]36
W ..J SRS TV, vm:o n:v PHASE CONT|gdkiLLER DET v | l
.: 1.1Vp-p (H) ‘ T
i ~t e - | \ = l | D
oh PUSH FINE SW  DEFEAT Sw
h (> (5] [0OH T ; TS—Z7 158 (52 12 | 9 [
1 UNF UKF o ; S 0 g’_. \ @so G
il L% I 0 27K o o ) @00 Laot, A
h : VHF tP VHF i 3 S ® L ‘ f_g, h ]Y
I L 1 [ Sl T = — —
i) - TNPE5O!I 1! g"‘ ;GQ'E@' ivL = /“
1, (28 ) L | !
i ot 2 : E
. o il || b
i - Tor JUNF+8 | ey oy
i ANT, TERMINAL l A (L ‘ | 36 > J
: ?%523005 5 = m
¥ | . . I — —
e V‘:& E| Eﬂb(ﬂo???
sli'e st‘b ; CQ’Z?KP; ml?é
sl (58 o) I 1Rl P
w301 =% 0.7Vp-p (H) 82p msH]
ol I
B85 IC60! AN5320
Far s | CoLoR PuTT|
nys%‘goos 2 5’ - 8 0.7vp-p(H)
DA mwsm e |
A8
D83 3 ) v
i AFC.X-RAY PROT l i é& ] ¥ G 52 sTac DI
R0 £ | v-05SC DRIVE | 3850 e T NS E
= i : 3>
V+ §,§°gov 33y = “%;“v.mx&% By
v B 1C401  ANSSIO. | mz
T d !—{ PULSE  AMP. J V. DRIVE V. OUTPUT | AN5520. CNS510. C~5520 i
X ¥ 1 - - > v—O0uT PUT B cs72
22Vp-p(H) Uag I seecl) 514 19 | B ‘T T 5 }Juse al ®
e . Bo 6! ERIRS (| ¢ 1€ (u 5.1 o P (é) é) il 2a )@ 4
v X X ] L‘;(E, ,kﬁ B i Aoe
33K 2 ___[caos 100 270P |oov om 23 I
; ey TQA—?M': I
0w ' — (1] ‘m ? 2o 041 Mz o BOOZ 50OV TP 5 S = l
: LT e 5
fr 22 >4 - /ﬁ
L —— Tss1 FBT
[ T N » | ILFE12%8 e I - 560
L |} % | (or TLFEI25F 1t ) < 7 EVMPBGS26233
50Vplp (H ’—D} LRl ! D354 ; B i
Rez0 l 2 i E CRT FOCUS
o 626040
+— 30 oL T\
RS16 l 12KV A F
2 | ez [ ::‘cssv
" ms 1 v 4;0v o ﬂ"leov. -

050! 4
2scisosty L

()
500
I\ 1000P
G o
P PR3 S )
4 220Vp-p (H)
@ O

e

{ o ooood A f \._4_4
[@"‘u@ rh ] <4 J .___J L !
1 12v ’ 26Vp-p(H) L.3vpp(v) T
p-p(H) e - M L858 i
TSCI 1000Vp-p (H) | oen_[c;{%!:%.g;_ F

COPYRIGHT 1979 BY ELECTRONIC TECHNICIAN/DEALER ¢ 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802




ADMIRAL
Color TV Chassis

- I SIS R Ses—— O SITRERT FEAr 77 e ey e o, PN I oy~ o e s i ] 1457 X
L - 7400 /’l{fldlfflﬁs"’;{%&flfﬂ ';;}%f i W M loo o R1037,1K IO’/. 113% 0. c‘loogJ <
57A194” 57A18L_12 0y 5?A258 EBR OPERATE T R436 L 57A208_8 ' V4 4 = a——
0D T TOLOER YRR 4y, YD Ll 7T oml s e s e \ : ha Do BLUE vioED oureur | %y Sy [ wviese |
T CHROMA =7 =4
Oll—T*n{‘j_L_AWZOﬂ*—— 0 I wo?" BANDPASS 39T 50, it .L T ' j ‘ Rl004 ! :
" z |J700 100K J ik f+- = i ’ Leanr 0% U it
R705 RIQT 107 8! 040,220 &N, SETUP sy5g | ca0 | . ) l
o0z L ;18K A SET-UP RUN 98| Scotor o 1L I,m 12w
62,5% | 7 oo T [1000 5= 1y MLLER Bl I ML = : by : fieg '
R702 UV - Cle ofd 8405 | SRAIT  SRAOS ) 3 v | | RA3T T Ra3g 1.4 K. 2w e
A ——— A e MRS s el 00 f a0 2100 < RBEL | naMes 27K 4 T
‘ A3z kg 180 _T sAgna 15ks  B5-6UK = Lo pis KILLER | Ao Liid I |$ cugfcul ion | g — j)—
o LS N A A T reovl L0} ”'I ) e X ’73(01- "o s063 (LT J
180 d B > _ % T i S e
} S5TA182-12 ’:nu JF 259 5 8 $4ET 75V a3, 2.20F| zavllw NP NO.A F 1.5V I ) nav @ gsﬂ BLUE RI0I6 I1osa;1_lid
. % LE3 g — = = |
BRICHTNESS Toigs ] e L. B @ | [smaor [BY e [ cml = .- 5% riozr ORIVE 32 DA EID R1039
O TUNITER T ORI " 2TMEE | - | i 3 | [recutaron : = 2k OTA208- 801001 i
sool | STABILIZER oro \ Nz [ A, '"2‘:& ““‘I ARD 142, GREEN VIDEO 0uTPyT oo | Lseroon | soos)] rioos. 1
0105 = 1 crge IR, / o A BIAS CIRCHIT Ress 0%, 561007 | Sct00e)
005 g 33MEC S f;.sn"j!sg 83360 (445 ACC I' T 8.2 RI082 G-1 L1001 R1008 10%.02¥
73 | 04 - o A By ‘ 500 T - 12 I”’ i o 2271500 ie
| .24EG Sy - : Sn 167
934251 a I
[ ome s 5TA182-12 | N | na3s 8 Legy Lesa g
| L iGouF 240 | 56A1H 2%k 2 18Uk S 081 ol
v _[ 16V oot PICTURE CONTROL s CRROHA | ! 56A4-1 : {—ww- T 1 —
=Y s Q104 sheos | T 520 ANP = g I 358MK2 R442 zm“?w I%‘}," o = oo = RQy220 | s shoz,
Hy - —— 7 a || AND ' I SUBCARRIER e rau ) e o R1920 5TA208-8, 002 LR
RIS, MG 24y ™ — DEMODULATOR|  R415,2. Zl | REGENERATOR "“0 2k s o s L 4 ) R‘TN RED VIDEO OUTPUT
0.35¢ I LR 40 S CHROWA 2,0% e =+ fa I (T 7443 lcms R i o 3480 i
SR120 RI17.43 $10 TRE-OfE L S L L ik st L.oar T o4t 208 e L0 12w
a e sy =4 w128 1€ AL R13,2.2% I = R418 §8UH. 5% 15UH,5% R1043 oy, [Fer )0 71003
i r I 6.4K I+ I T T g : q 330 i
o toghus B el : L < = Loaos cane L £ i | Ra3zs 10 560 1 %2 L aoas
STA194-11 LR S o T B ?_‘ . YRt S i | i 50 ) i 5 1%
smcumfss SO0 TamicnTaess | | i“" oo TILT : 14.6¥
UMTeR T LOwirew i \ 9 oo st — x —— ' Ty | _— o e wd  moor
== - =100 s = Vet WMy o L _"T_—— == = : '
L ca00 410 =
4y — s | s lnc T8 ‘i:’ 4 ’_ﬂim 20 reppmve[ | Rins: C1008 28V & s wo0o
crot 10 JCr oF [ — [ ) —_) 5% . < = (6) Sriog_R1022 R1034S 0.1 150K 820
i 032 E v % 10 5058 12083 = L2Y s sow o
e R3te 1 PLUG ‘ anjacl a8 [x oy 'J‘D o Y WPIT AN —a- v g5y~ oL |250r = Fvioeo oup S2jou foc
680 FiNVIEW Al b r=
172w | - | — SV +250¥ +
t
VR ‘ \ .| 4] R110 6.3V 40 o
4 1 =— - — #2504 - mm 1A FRON SOURCE
om0 et g I L 'y st SPARK GAP GHD
930251 T e c =
e Mepep—d | = WTE:
+ phiers [RT00 3 Ty - e — [ e PIETURE VB 0T IHIERSAREARE, REPLUGE
it 4 3 RUN CHANGES r RABEH250/ g g ‘ b 917U SARE TIPE 45 00RO ;—f/
b — fony TRIPLER
PR — ? o WARNINGS srwr of production. 1 5TA159-12 g ktat
j SPEAKER \ge |SOLATION TRANSFORMER WHEN SERVICING ABg " R{402, 10K BLUE BIAS FOCUS!
N — 8L chasss, BBLItA)SE Q1402 [
] WHEN SERVICING, USE EXACT REPLACEMENT 5o
[ PARTS (SEE "SAFETY CRITICAL COMPONENTS" R1403 4 mMos%l‘o e ' ! i 19YHYP22
Bha NOTICE), ALSO PERFORM ALL SAFETY CHECKS prisd : - i3
SPECIFIED UNDER “IMPORTANT PRODUCT SAFETY 5741591 C8T FOCUS) ! PICTURE TUBE
SCHEMATIC NOTES SEMICONDUCTOR CAUTIONS INFORMATION ™ IN SERVICE MANUAL. AR R1400, 10K RED BIAS ms’: :]: v
L R INDICATED TO AVOID DAMAGE TO SEMICONDUCTOR DEVICES RED Q1400 . 21 MEC __l
eSS SR .%’Zillff:sok, 1 aw DO NOT aRC 2ND ANODE LEaD OR picTurRe Tuse ~ VOLTAGE S WAVEFORM INFORMATION BIAS - 4
“PACITOR VALUES | OR HIGHER IN PF, LESS THAN  ANODE 1O GROUND. DISCHARGE ONLY TO PiC- 1y i cec s Me ASURED WiTH RESPECT 10 sl R1807,1K A0
N UF TURE TUBE DAG OR DAG GROUND. DO NOT TURN COMMON GROUND (B-1 USING A VIVM, LINE . 3800 | 02
1L RESISTANCE VALUES LESS THAK 1 OMN, NOT  SET ON WITH TRANSISTOR (5) REMOVED, ORPIC- VOLTAGE SET AT 120VAC AND ALL CONTROLS YOKE SOCKET WIRING VIEW AD 5TA159-12 58 MEG
HOWN. TURE TUBE OR OTHER LEADS REMOVED OR UNSOL- SETFOR NORMAL PICTURE. VOLTAGE READINGS | _ [:“——'—-_W P800 j o 0t on GREEN BIAS = __L_ T
< COMMON GROUND (8- ] DERED. USE CAUTION TO PREVENT ACCIDENTAL TAKEN WITHCUT SIGNAL AND TUNER SET 1O UN- [y #"Tr YORE PLUC : GREEN 401 o= =
# COMPONENT NOT MOUNTED ON PRINTED CIR-  SHORTS BETWEEN COMPONENT LEADS OR 1O USED CHANNEL. VOLTAGES IN BOX CI TakEN || A | pinviEw BIAS = el £102
JIT BOARD . CHASSIS GROUND. MAKE CONTINUITY AENI?ERFE WITH SET TUN:D TO A COLOR SIGNAL, 1 i DEFLECTION YORE EE——— SE——— :“;01,2“ L
UN ; 5 NGE(S INCOR- SISTANCE MEASUREMENTS WITH VTVM, FIEL - v - - 4
SOARIEGIAS CHVEN Uoe Has DN Rer FECT METER, OR OTHER HIGH INPUT IMPEDANCE O”‘;‘%@Tﬂ;"‘ill’mv‘}féffﬁff?fftﬁ?n [ 2 "lf'ﬁ.od"" g
1N S ge—— 2
BER, AS WELL 4S5 ALL LOWER RUN CHANGES, METE SOINOTILAE £ YOI OHMIETERIMAYING \TNIQD? BAND OSCILLOSCOPE.  SEE WAVEF ORM w
. ] —| e e 3
SYMBOL INDICATES TEST POINT C ONNECTIONS LESS THAN 100K OHMS/VOLT FOR RESISTANCE Y FRON SOURCE a
GARRI’)\'-} N CONYJRQLS INDICATE CLOCKWISE MEASUREMENTS. PAGES FOR OTHER INFORMATION. + 1451 (Z
ROTATION %’ ] s MOTE: o INDICATES TERMINAL (UGS ON
HORIZONTAL DUTPUT TRANSFORNER
7615 R614 1207 R613 0821, 330UF ca1s 4 e
MGOO 605 Wil ey b Tt TERNINAL BOARO. r ot
CO;[PO K- DVEW o 220VEN 2, 200y g“g; s | FUSE ”‘” b SEE SAFETY CRITICAL /’lfg/: usr | Rﬂ:g* HORW
vi VERTICAL STRC - , FOR REPLACENENT OF C100, £
NPT e B VERL gLes0e b P WY i oo | | fa = g.rewy  outeur) |,
[own COUNTiR PEVTS 1 L1 SIZE 2y 1120 55,8 o = o Ré28 i RISST CAVIOK: AUSEV M WITAGE, ||
| eRiica J o g wyioe e 9) g4 - l 254 | I e, 0% | 00 AT WEASURE,
- suc s 57544 A 7 - 57A280-14 PIRs 4 “”C) .I oy 58 099 TV | osi0 | yepsdsirons saior2 1100
1.8K f _ 3 VERT. PRE-DRIVER le[ 150 | N i 93460-9 F g %bzoqlr 9K Rz i 816 5TA263-11 1
L L o HEIT 2 SO soug | s9Abe-S 5TA311-14 24 gt 4 HORIZ, 00TPUT \,
—— — o Tl 0603 56K VERT. OUTPUT C607,2200%, 257 100k § 8 0100
200 s sc | consosire «om‘zpocnm | IVOE B ’ogr L wr #0101 LI ‘ i) £104
e/ | SEPARMTOR] st = Re1 RE19 [, 0608 |pggp #250¥ 1000 2 !
) muuro;] 27 15 2UF Sy SOURCE
_1;2 i 3 12 _ ETs TN O v 2 IZW ] g
o oo | e 1y O A b~ T g = = = 3 [ctoe £l =
- 56A55-1 : 4T 00
BL070K iy I S |WommowmaL | £ A 5TA340- 14 '
R826 ) 05 ¢
R806 1.2 o] 8087 5303 (O PROCESSOR/ VERT. | 1 e oo | ———— — 22w T .
Sk w T | 200 VERTICAL b LA P =, wel | [
- L Lasv ] COUNT DOWN 57A281 . 15K $R810 57A279 14 gt . 0810 0BT Rag [ 5 2W . m
R81 R809. 4K  RAOS 10600 15K i 93439-49,3.0v ssm-z K2 .
12 t602 VERT. DRIVER 1S L i2x.2 GRN i e {
Rsory 9 £ L804 N B L oo | S - ED ) T o oL S oo 93439-48 7 95A52 M: i) [ ‘
Ao : HORIZ ™ T 3300 GENERATOR I—q [ l [ e caze v i 0sE o .
srw s Lo 1 T Joses mee L Q600 o) g7 SV sssas] e | T390 w13 Sougce 1o o T W
L 3y Rag3 ==.022 - | 62t SRe23 | FQI01, Q102 & FQ103 ARE W e omn el Y= 5uwn A Taoom 54| Seso 3. ol Il ssasacy 0106 [ J
o JW‘I Izsv 30K SR82S | Y NTED 08 CHASSIS. D e 57A286- 10 *- SovRce | 3 #3-11 o 934521 =
\ = R * | fidw Fiiew " ' +24V RECULNTOR | = §8i2 L 2801 = o ot i Egnezznmvfk
11,10 | = A §
0800 A1 | = LN | Jo 208 190 93460 91_ SOV 13“ .
93A60 2w T "02“” 5y l -—
172w
— — ()7 ——
o

COPYRIGHT 1979 BY ELECTRONIC TECHNICIAN/DEALER ¢ 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802



ADMIRAL
Color TV Chassis
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New from PTS!
Replacement Semicond

pr
YOUR PTS v -
TODAY! ' & -
i
PTS SEMICONDUCTOR REPLACEMENT LINE
MFG. CROSS TYPE DLR. SUGG. MFG. CROSS TYPE DLR. SUGG.
PTS PIN REFERENCE #'S  DESCRIPTION CASE  BASING  COST RETAIL PTS PIN REFERENCE #'S  DESCRIPTION CASE  BASING  COST RETAIL
PTS8108 SK3452 NPN, Si-RF/iF TO92 EBC 142 237 PTS8193 SK3138 PNP, Si-AF. PO R-205  CBE 146 244
ECG 108 vid Amp, Osc, ECG 193
GE-11 Mxr. UHFIVHF GE-67
PTS8123A  SK3444 NPN, Si-AF/RF TO92 EBC 84 1.40 PTS8194 SK3275 NPN, Si-HiV, Gen TO92 EBC 92 154
ECG 123A Amp ECG 194 Purp Amp.
GE-20 GE-18
PTS8124 SK3021 NPN, Si-HiV TO-66 222 370 PTS8196 SK3054 NPN, Si-AF, PO TO-220 BCE 171 285
ECG 124 AF, PO ECG 196
GE-12 GE-66
PTS8128E  ECG 128 NPN. Si-AF Pre- PTS8197 SK3083 NPN, Si-AF, PO TO-220 BCE 171 285
amp. Dr. Vid, Amp EBC 142 237 ECG 197
PTS8128M  SK3024 NPN, Si-AF Pre- GE-69
ECG 128 amp. Dr, Vid, Amp TO-5 EBC 142 237 PTS8230 SK3042 SCR-Horiz Defl TO-66 463 172
GE-18 ECG 230
PTS8129E  ECG 129 PNP, Si-AF Pre- PTS8231 SK3042 SCR-Horiz Defl TO-66 463 772
GE-67 amp, Dr, Vid, Amp EBC 1.21 202 ECG 231
PTS8128M  SK3025 PNP, Si-AF Pre- PTS8708 SK3135 IC-TV/IFM Sound 370 6.16
ECG 129 amp, Dr, Vid, Amp TO5 EBC 121 202 ECG 708 IF, Amp, Det, Lim
PTS8130 SK3027 NPN, Si-AF, PO TO-3 355 592 GEIC-10
ECG 130 PTS8713 SK3077 IC-Chroma Demod. 417 695
GE-14 ECG 713
PTS8152 SK3054 NPN, Si-AF, PO T0-220 BCE 171 285 GEICS
ECG 152 PTS8731 SK3170 IC-TV Vid Sig 515 858
GE-28 ECG 731 Processor
PTS8153 SK3083 PNP, Si-AF, PO TO-220 BCE 1.7 285 GEIC-13
ECG 153 PTS8738 SK3167 IC-Chroma IF Amp. 563  9.39
GE-29 ECG 738
PTS8154 SK3044 NPN, Si-Vid Out- TO-38  EBC 321 535 PTS8739 SK3235 IC-Chroma Demod, 417 695
ECG 154 put ECG 739 Dr
GE-40 PTS8749 SK3168 IC-TV Vid, IF Amp 438 730
PTS8157 ECG 157 NPN, Si-HiV, AF, X-58 ECB 209 349 ECG 749
GE-27 PO { PTS8779 SK3240 IC-TV Sig. Pro- 771 12.85
PTS8159 SK3466 PNP. SI-AF Pre- ECG 779 cessor
ECG 159 amp, Dr TO-92  EBC 109 182 PTS8780 SK3141 IC-TV AFC 334 557
GE-22 1 ECG 780
PTS8163 SK3439 NPN, Si-Horiz. TO-3 938 1564 GEIC-20
ECG 163 Defl PTS8783 SK3215 IC-TV AFC 334 557
GE-36 ECG 783
PTS8165 SK3115 NPN, Si-Horiz. TO-3 1113 1855 GEIC-21
ECG 165 Defl PTS8796 ECG 796 IC-Class "B’ 209 249
GE-38 Audio Driver
PTSB171 SK3201 NPN, Si-AFIVid EBC 222 370 PTS81112  ECG 1112 IC-2.2 W. Audio 417 695
ECG 171 Amp Amp
GE-27 PTS8147 SK3095 ZD330 V. 1 W 71 118
PTS8182 SK3188 NPN. Si-AF, PO X-58A  BCE 500 833 ECG 147
ECG 182 GEZD-33
GE-55 PTS8177 SK3175 D-Si-Gen Purp 63 1.05
PTS8186 SK3192 NPN. S1-AF, PO X-51 BCE 205 342 ECG 177 Det, 200PRV
ECG 186 GE-300
GE-28 PTS85072  SK3138 ZDB2VI1W 81 1.35
PTS8187 SK3193 PNP. Si-AF, PO X-51 BCE 205 342 ECG 5072
ECG 187 PTS8125 SK3081 R-Si-1000PRV, 81 1.35
GE-29 ECG 125 25A
PTS8190 SK3232 NPN. Si-AF, PO X-81 EBC 230 384 GE-509
ECG 190 Horiz Dr. PTS85404  SK3627 SCR-20 VRM, 118 1.98
GE-32 ECG 5404 08 A
PTS8192 SK3137 NPN, Si-AF. PO R205 CBE 175 292
ECG 192
GE-63
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i The Only Name You Need To Know

Available at your local PTS Tuner and Module Servicenter.
See Page 1 for complete listing.
Circle No. 103 on Reader Inquiry Card
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