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THE INDUSTRY

Planners Expect 30,000 Attendance
For Winter CES Show in Vegas

Winter Consumer Electronics Show
planners are hoping for an attendance
of some 30,000 for this January’s
gathering in Las Vegas.

A spokesman for the show says it is
anticipated more than 500 exhibitors
will be on hand for the event, to be held
in the Las Vegas Convention Center
and the Hilton. The Personal Com-
munications Show, which has been
merged with the Winter CES will be
alloted 75,000 square feet of the total
350,000 square feet of floor space.

Meanwhile, plans for the larger
Summer CES, scheduled for Chicago
next June, are also moving ahead.
CES officials have announced that
more than a quarter of the 400,000
square feet of exhibit space will be al-
located to audio systems manufactur-
ers.

In a major drive to attract audio
manufacturers, CES says it will con-
struct 50 audio sound rooms on the
Lobby Level of McCormick Place. But,
the “entire facilities of the adjacent
McCormick Inn, including 75 audio
sound exhibit rooms and all hospital-
ity suites and sleeping rooms, will be
devoted exclusively for the use of
audio systems exhibitors..” And that’s
not all. Just five minutes away at the
Conrad Hilton, "an additional 75
sound rooms for the exclusive use of
esoteric audio systems exhibitors are
being planned.

"These facilities...represent the ex-
penditure of a quarter of a million dol-
lars, to provide ideal show facilities for
audio systems, which constitute the
major portion of the Summer CES,”
show planners said.

RCA Predicts Record
Colar TV Sales

RCA Corp. reports that sales of its
color television models are running at
arecord pace this year and predicts in-
dustrywide sales of color will be the
largest since the record year of 1973
when 10 million units were sold.

A company spokesman said that the
sale of RCA models is running 11 per
cent ahead of last year’s pace and 5 per
cent above its record year of 1973. In
addition, the sale of color television
units industrywide this year should
reach 8.8 million, up some 7 per cent
over the 8.2 million units sold last
year.

In the area of video games, an RCA
spokesman said it is possible that as
much as 70 per cent of the year’s sales

will be achieved during the Christmas
holiday season. RCA is looking for
total industry sales of video games of
some $450 million. That would com-
pare with 1976 dollar volume of $225
million, when 3.6 million game units
were sold.

Bleak CB Report Issued

"More than” 25 per cent of today’s
CB radio manufacturers will be out of
the market or out of business by the
end of next year, according to a report
released recently by a Connecticut
based market research firm.

However, the down trending CB
market will be followed by “skyrocket-
ing growth” in the use of personal
two-way radio, according to Interna-
tional Resource Development, Inc., of
New Canaan, Ct.

In a summary of a 210 page report
which it recently completed, IRD said
the citizens band "boom” of 1974-76
was merely an indicator of the desire
for personal two-way communica-
tions. Other indicators are "the
lengthy waiting lists for two-way
mobile radiotelephone services in and
around major metropolitan areas, and
the growing popularity of radio paging
services."”

In effect. IRD said, the CB and tele-
phone markets will eventually merge.
“Eventually, probably by 1985, con-
sumers will be able to purchase a cord-
less home telephone system for less
than $100” and some of these cordless
telephones will be equipped with CB
capability. This they will serve asa CB
base station as well as for making
telephone calls.

Overall, however, the research firm
said. the long term prospects for all
sectors of the mobile radio market are
excellent.

California Urges Warranty Study

The California State Electronics
Association, charging the current
warranty system is being used by
manufacturers to obtain "below cost”
warranty service, has called for an end
to the practice of limiting the number
of shops authorized to provide such
service.

The current system, the association
charged, “is being used by manufac-
turers as economic leverage to obtain
warranty work below the cost of even
the most efficient service agencies.”

A resolution passed by the associa-
tion has asked manufacturers to make
a study of repair costs and to publish
prices and establish technical criteria
based on the study. Then, the associa-
tion says, manufacturers should au-
thorize all service shops meeting these
criteria for warranty work.

According to the association, the
current warranty system gives service

NOVEMBER 1977, ELECTRONIC TECHNICIAN/DEALER / 1



RICHARD W. LAY

Editor

43 East Ohio Street
Chicago, Il. 60611
(312) 467-0670

DON W. MASON
Managing Editor

1 East First Street
Duluth, Minn. 55802
(218) 727-8511

ALFRED A. MENEGUS
Publisher

757 Third Avenue

New York, N.Y. 10017
(212) 888-4382

DAVID J. HAGELIN
Associate Publisher
and General Manager

TOM GRENEY
Publishing Director

JOHN PASZAK
Graphic Design

DEBBIE PORKKONEN
Production Manager

LILLIE PEARSON
Circulation Fulfillment

GENE BAILEY
Manager, Reader Services

SUSAN HELLERMAN
Classified Ad Manager

ADVERTISING OFFICES

DAVID J. HAGELIN
43 East Ohio Street
Chicago, IIl. 60611
(312) 467-0670

CHUCK CUMMINGS
Ad Space South/West
613 North O'Connor
Irving, Texas 75061
(214) 253-8678

ROBERT UPTON
Tokyo, Japan
C.P.0., Box 1717

ELECTRONIC

TECHNICIAN/DEALER
NOVEMBER 1977 ¢ VOLUME 99 NUMBER 11

THE COVER: Color by addition. The three primary colors are combined on our cover as they
are on the television screen to provide the color spectrum. See Modular Chroma Servicing
feature on page 32

21 Digital primer: Part one

As the microprocessor and other forms of digital circuitry filter into more and more
consumer electronics products, digital electronics becomes a subject no gualified
technician can afford to ignore. In this first article of ET/D’s three part digital series,
you'll learn about binary arithmetic, the key to digital logic By Joseph J. Carr, CET

27 RCA color television 1978

Energy conservation is the key behind two new color TV chassis from RCA for 1978. We
take a detailed look at their modular construction

32 Modular chroma servicing—Part one

The firstimportant step in servicing modular chroma is a basic understanding of what is
really going on inside those IC demodulators. Here's a look at the functions they
perform. By Bernard B. Daien

36 Magnetic tape recorders—A prelude to video

As a prelude to a more sophisticated look at the highly complex circuitry in today's video
tape recorder/players, ET/D first reviews some principles By Bernard B. Daien

DEPARTMENTS
4 NEWS OF THE INDUSTRY 42 DEALER'S SHOWCASE
8 NEWSLINE 47 NEW PRODUCTS
10 TECHNICAL LITERATURE 54 CLASSIFIED ADS
12 FROM THE EDITOR'S DESK 56 ADVERTISING INDEX
14 SERVICE SEMINAR 57 READERS SERVICE
40 TEST INSTRUMENT REPORT 59 TEKFAX

3= 1] A HARCOURT BRACE JOVANOVICH PUBLICATION Y. ABP () (=)

HARCOURT BRACE JOVANOVICH PUBLICATIONS. Robert L Ed%ell Chairman, Richard Moeller. President/ Treasurer, Lars
Fladmark, Senior Vice President, Thomas Greney, Vice President, Ezra Pincus, Vice President, James Gherna, Vice President
Lois Sanders, Vice President, Harry Ramaley. Vice President. Joe Bilderbach. Vice President. George Glenn, Editorial Director

ELECTRONIC TECHNICIAN/DEALER is published monthly by Harcourt Brace Jovanovich Publications Corporate offices. 757
Third Avenue, New York, New York 10017 Advertising and editorial offices: 43 East Ohio Street Chicaqgo, illinois 60611 and 757
Third Avenue, New York, New York 10017. Editorial Accounting. Advertising Production and Circulation offices 1 East First
Street, Duluth. Minnesota 55802 Subscription rate: one year, SE: two years. $14. three years, $18 in the United States and
Canada. Other countries: one year, $15. two years, $24: three years, SJOY Single copies' 75 ¢ in the U).S. and Canada; all other
countries. $2. Second Class postage paid at (gulum, Minnesota 55806 and at additional mailing offices Copyright © 1977 by
Harcourt Brace Jovanovich, Inc. Allrights reserved. No part of this publication may be reproduced or trans mitted in anyformor by
any means, electronic or mechanical, inciuding photocopy. recording, or any information storage and retrieval system, without
permisslon in writing from the publisher

POSTMASTER: Send Form 3579 to ELECTRONIC TECHNICIAN/DEALER, P.0_ Box 6016. Duluth, Minnesota 55806

2 / ELECTRONIC TECHNICIAN/DEALER NOVEMBER 1977




The Sinclaiz PDM35.
A personal digital multimeter

at only $494

A digital multimeter used to mean

an expensive, bulky piece of equipment.

The Sinclair PDM35 changes that.
It’s got all the functions and features
vou want in a digital multimeter, yet
they’re neatly packaged in a rugged but
light pocket-size case, ready to go
anywhere.

The Sinclair PIDM35 gives you all
the benefits of an ordinary digital
multimeter - quick clear readings, high
accuracy and resolution, high input
impedance. Yet at $49.95 it costs less
than you’d expect to pay for an analog
meter!

The Sinclair PDDM35 is tailor made
for anyone who needs to make rapid
measurements. Development
engineers, field service engineers, lab
technicians, and computer specialists
will find it ideal.

With its rugged construction and
batterv operation, the PDM35 is
perfectly suited for hand work in the
field, while its angled display and

optional AC power facility make it just
as useful on the bench.

Features of the PDM35

314 digit resolution.

Sharp, bright, easily read LLED display.
reading up to+ 1.999.

Automatic polarity selection.
Resolution of | mV and 0.1 nA.

Direct reading of semiconductor
forward voltages at 5 different currents.
Resistance measurement up to 20 M( 1.
1% of reading accuracy.

Operation from replaceable battery or
AC adapter.

Industry standard 10 M ( } input
impedance.

Technical Specification

DC Volts (4 ranges)
Range: 1 m V1o 1000 V.
Accuracy of reading: 1.0% * 1 count.
Note: 10 M( } input impedance.
AC Volts (40 Hz-5 kHz)
$ Range: 1 V10 500 V. Accuracy of
reading: 1.0% =+ 2 counts.
DC Current (6 ranges)
Range: 1 nA to 200mA.
Accuracy of reading: 1.0% * 1 count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)
Range: {110 20 M(1.
Accuracy of reading: 1.5% * 1 count.
Note: Also provides 5 junction-test
ranges.
Dimensions: 6inx3inx 1% in.
Weight: 6'2 oz.
Power supply: 9 V battery
or Sinclair AC adapter.
Sockets: Standard 4 mm for resilient
plugs.
Supplied with: Leads, test prods,
operating instructions, carrying wallet.
Options: AC adapter for 117V
60 Hz power. De Luxe padded carrying
wallet. 30kV high-voliage probe.

The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators to
miniature TVs - holding a world-lead
in innovative electronics. The PIDM35
embodies six years’ experience in
digital multimeter design, in which
time Sinclair have become one of the
world’s largest producers.

Find out more!

You can see the PDM35 at any of
the Sinclair distributors listed on this
page. Og, if you’d like full details of
operation and performance, and a
complete distributor list, just send the
coupon below. Xe’ll send you all the
facts by return.

The Sinclair PDM35 will make
your life a lot easier — send the coupon
today!

obligation.

Name.
Position.
Company
Address

Send to: Sinclair Radionics Inc, Galleria, 115 East 57th Street, New York, N.Y. 10022, US.A.
Please send me full illustrated details of the Sinclair PDM35 personal digital multimetes, without

i
T

Tkiy

1975

— g o — || g

ED worldleaders in fingertip electronics

Sinclair Radionics Inc, Galleria, 115 East 57th Street, New York, N.Y. 10022, US.A.

Sec the PDM 35 at: Carter McCormic & Peirce Inc., Farmington, Mich. 313 477 7700; Cranc & Egert Corp., EiImont, N.Y. 516488 2100; F. L. W. Inc., Costa Mesa,
California, 714751 7512; International Standard Components, Los Altos, California. 415941 2600; Ossmann Instruments Inc., Syracuse,N.Y. 315 437 6666;

Par Associates, Denver, Colorado, 303 355 2363; PVA Company, La Grange, 111. 312 352 1037; Scicntific Associates, Washington D.C. 703 573 8787;

Southern Peripherals & Instruments Inc., Atlanta, Georgia. 404 455 3518.

...for more detalls circle 134 on Reader Service Card
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low ollen
could you Sell

il Xcelite
“99"9

B\

;;I

it's every \
tool that's &
needed 99% Wl
of the time. ..

an Xcelite original!

it’s a screwdriver

.

=

— -~ -

for slotted, Phillips, Frearson, Bristol,
clutch head, Scrulox® screws; in inch
and metric size Allen hex and Allen hex
ballpoint socket types; and Pozidriv
style.

in inch and metric = '}*QIF ,
sizes, regular, stubby,

and magnetic, for hex nuts, screws,

and bolts.
,.44

—

=

it’s a nutdriver

it's a reamer

it’s extendable

bl
e
(—"=

for greater reach and torque.

5 DIFFERENT HANDLE STYLES
...regular and Tee, with and without
reversible ratchet; junior, and stubby;
all with Xcelite's unique spring device
for quick blade insertion and removal.
All shockproof, breakproof (UL).

85 INTERCHANGEABLE BLADES

...all the popular types and sizes. All
precision-made, genuine Xcelite qual-
ity. Fit all five handles.

IN SETS, KITS,

OR PIECEMEAL
...Toll-up service kits,
compact, stand-up,
plastic-cased sets; or
individually as needed.

Weller-Xcelite
Electronics Division
( Al | The Cooper Group

COOPER | P. O. BOX 728,
[ WOUSTRES | APEX, NORTH CAROLINA 27502

...for more details circle 142 on Reader Service Card

agencies the option of accepting war-

| ranty work below cost or “effectively

becoming excluded.” This in turn
forces service agencies to increase the
price of the service that is charged to
consumers after the warranty period,
according to an association statement.

RCA Changes Video Disk Plans

In another move RCA announced
there will be no RCA video disk
equipment on the market before
1979—if ever. That was made clear
when RCA announced revised re-
search plans to develop a disk capable
of holding up te two hours of television
programming. In addition, an RCA
spokesman said no decision, proorcon,
ever has been made on whether to put
a disk on the market and won’t until
well into 1978. Problems confronting
the disk and disk player market at
present, as cited by RCA, are the need
for longer playing disks, a unit that
will sell profitably for $400 or there-
abouts, and a lack of programming, or
pre-recorded disks. North American
Phillips and MCA previously had an-
nounced plans to test market a disk
system late this vear with a 30 minute
disk.

Zenith Announces Massive Layoffs;
Move to Foreign Production Sites
Massive cost-cutting programs will
result in the layoff of over ane-fourth
of Zenith Radio Corporation’s United

| States workforce during the next 12

months and transfer of its module and
chassis assembly operations outside
United States borders.

Zenith, among the last of the major
U.S. TV manufacturers to hold out
against the transfer of its color TV
production facilities to foreign bor-
ders, will also stop making stereo
units in the U.S. and instead will buy
foreign made products to market
under the Zenith label.

The moves are the culmination of
Zenith’s long-running battle for im-
port curbs against cheaper made
Japanese products. Board Chairman
and President John J. Nevin said he
expects the moves to put Zenith's slip-
ping earnings picture back on the re-

| covery track.

Zenith, which last year reported
earnings of $38.6 million, or $2.05 per
share, announced recently first half
results for this year were down 11 per
cent due largely to “competitive pres-
sure from low priced imports.”

The pioneer Chicago-based radio-
television firm which in its national
television commercials has extolled
the virtues of the American worker, is
running neck and neck with RCA for
first place in the U.S. television mar-
ket. In announcing the cutbacks,
Nevin said “Zenith has tried longer
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and has tried harder than others to
protect the jobs of its U.S. employes. It
is clear, however, that competitive
manufacturers are obtaining increas-
ingly significant cost advantages from
production activities in lower-labor
cost areas of the world.

In essence the moves will:

—Result in the immediate layoffs of
some 600 salaried employes—includ-
ing technicians—working at its Glen-
view research center.

—Result in the elimination of an
overall 5,600 U.S. jobs. Television
module production and chassis assem-
bly operations will be transferred from
U.S. plants in Chicago, Paris, III.
Springfield, Mo., Sioux City, la., and
Watsontown, Pa., to plants in Mexico
and Taiwan.

—The decision to buy stereo equip-
ment, about 9 per cent of Zenith’s
overall business, will result in the loss
of about 1,500 U.S. jobs.

A company statement said that
some final color television assembly
operations would continue in the
Chicago plant. And the reduction in
research staff, primarily middle man-
agement engineers and technicians
will not jeopardize Zenith’s position as
a leader in the TV industry.

However, it does mean the previ-
ously announced video-disk program
and flat panel television screen will be
eliminated as research projects. "We
haven’t taken actions that would im-
pair Zenith’s ongoing business oppor-
tunities,” Nevin said.

The severe cutbacks by Zenith come
on the heels of the company’s an-
nouncement that it was cancelling its
cooperative effort with the Corning
Glass Company to develop a picture
tube envelope that was to have re-
sulted in substantial production cost
savings in conjunction with the manu-
facture of Zenith’s CRT gun. The sav-
ings never materialized.

Home Computers: Your Next Service
Opportunity?

The "home computer,” that mys-
terious black box that will assist the
homeowner-businessman with his
budgeting, financing, and inventory
control, and the housewife with shop-
ping lists, scheduling and graphic de-
signs (for sewing), is an evolving ser-
vice opportunity area for existing con-
sumer electronics repair shops.

Who says so? Vantage Research,
Inc., a California based market re-
search firm which told attendees at
the recent Wescon '77 show in San
Francisco that by 1982 the “personal
computer” market will total $1.15 bil-
lion.

There are 50,000 “hobby” and “per-
sonal” computers in use in the United
States now. (In fact Macy’s in San
Francisco is selling them over-the-



counter). This Christmas season will ‘
see another 30.000 enter American

homes, according to Vantage Research l

Company spokesman Robert F. Wick-
ham.

“During 1977 a number of products
will be introduced which are aimed
specifically at the home computer
market. The first of these is the Com-
modore PET priced at $495,” he said.
“Additional products from National
Semiconductor and Radio Shack will
also have a heavy consumer orienta-
tion.

‘These products are expected to
have retail sales valued at $25 million
in 1977 (and) distribution is through
computer stores, consumer electronics
shops and department stores,” he
added.

Who's going to repair these units,
which now range in price from $500 to
$1,500? Wickman says this:

‘Repair and maintenance of home
computer systems is expected to be
handled primarily by the existing con-
sumer electronics repair shops located
throughout the country. Just as CB
radio has been absorbed by a combina-
tion of independent service shops and
factory repair stations, this same type
of service will be extended to pro-
grammable video games and home
computers. Initially, the service will
have to be handled by factory repair
stations since the small number of sys-
tems in the field will not justify the
educational upgrading of the service
technicians.

“The expected introduction of gen-
eral purpose programmable game sys-
tems into TV consoles by 1978 will
bring the TV oriented service shops
into the computer age and allow them
toexpand the base of service to include
home computers. ‘

“In addition, the computer retail
stores and the large retail chains will
continue the ‘service what we sell’ phi-
losophy and offer repair services. It

should be noted that diagnostics can
be incorporated in the home coniputer
system which will indicate the need
for service and help the technician lo-
cate the trouble in the equipment. In
the event of complete failure, normal
troubleshooting methods would be
used with the assistance of MPU based
test equipment.”

Wickham said home computers will
be popular with families with children
where academic achievement is im-
portant. Repetitive math, reading and
interactive instruction will be used.

Another area just emerging is the
computer monitoring of personal
health and diet, he said. “The home
computer would be connected to a set
of peripheral sensors which would
provide inputs regarding body condi-
tion” and the effects of diet, exercise
and other activities could be inter-
preted by the computer for the user. @

Seeking Original Japanese Replacement
Parts for CB and Stereo Repair Use?

SEE US AT THE 1978 WINTER CONSUMER ELECTRONICS SHOW IN
LAS VEGAS JANUARY 5-8

CB REPAIR PACKAGE SPECIAL PACKAGE OF MOST
$63.00 value for only $39.95 COMMON DRIVERS & FINALS
Contains 2 each. Repair aimost all CB Sets Priticontainsibleach|g
25C 1678 25C 756
258 405 25C 1014 25C 1307 5¢ 1018 52C 799
25C 710 25C 1173 25C 1678 SeE 1228 SRukD
25C 756 2C 1226 25D 235
25C 828 25C 1239 TA 720P Saih B
25C 945 23€ 1306 BA 511 $145.00 value for Just $99.95
Original Japanese Transistors, FET, IC, Diodes
CHECK OUT OUR LOW PRICES!

TRANSISTORS | 25A 839  2.15 | 25C 454 59| 25C 898  4.40 | 25C 14785 .70 | 25D 388  3.40
25A 49 59| 25A 841 59| 25C 48 59| 25C 900 59 | 25C 1509 110 [ 25D 424 850
25470 110| 254847 59| 25C 460 59 | 25C 929 39| 25 1584 850 25D 427 280
284 101 59| 2SA 850 70| 25C 461 59| 2SC 930 59 | 25C 1586 6.60 | 25D 525  1.60
254102 59| 25A 8724 59| 25C 481 160 | 25C 943  1.20 | 25C 1624 1.30 25D 526 1110
254234 59| 25A 908 11.00 | 2SC 482 150 | 25C M45 59 | 25C 1626 1.10 | 250 5554  6.60
25A 342 90 | 258 54 59| 25C 485 150 | 25C 959 1150 25C 1628 1.30 | 2SD 610  1.90
25A 383 70| 25B 55 110 | 25C 486  160| 25C 971  1.00 | 25C 1647 59
258 377 200 | 258 75 59 | 25C 493 390 | 25C 983  1.00| 25C 1669 160 FET
254 440 90| 258 77 59( 25C 495 100 | 25€ 984 90| 25C 1674 59| 25K 19 1.60
25A 483  3.00 | 258 186 .59 | 25C 497 160 | 2SC 1000BL 59| 2SC 1675 59 | 25K 30 90
254 484 250 | 25 187 .59 | 2SC 509 .90 | 28C 1014 120 | 25C 1678 225 | 25K 33 110
25A 485  2.00| 258 202 1.0 | 25C 517 395 | 25C 1017 1.40| 25C 1682 45| 2K 34 1.10
25A 489 160|258 220 70| 25C 835 70| 25C 1018 1.20| 25C 1684 59| 25K 40 70
254495 70| 25B 303 .59 | 25C 5% 59 | 25C 1030C 2.80| 25C 1708 59| 25K 49 1.30
254496 110 | 25834 70| 25€ 537 59 [ 25C 1047 70| 25C 1728 2.00 | 25K 55 130
25A 497 160 | 2B 337  16G | 25C 538A 70 | 25C 1060 2.25{ 25C 1760 2.00 [ 25K 68 130
254509 70| 25B 367 150 [ 2SC 562 215 | 25C 1061 1.40 | 25C 1775 45| 35K 22 255
25A 525 2150 | 25B 3688 2115 | 25C 563  1.10 | 2SC 1080 4.40 [ 25C 1816 45| 35K 35 225
25A 537 2.25| 258379 110 | 25C 620 59 | 25C 1096 100 | 25C 1885 70 | 35K 39 2.25
254539 70| 258 400 .59 | 25C 627 160 | 25C 1111 340 | 25C 1908 59 | 35K 40 225
25A 561 59| 258 405 70 | 25C 6324 70 | 25C 1115 340 | 2SC 1909 4.40 | 35K 41 250
25A 562 59| 25B 407 140 | 25C 648 59 | 25C 1116 4.40| 25C 1951 110 [ 35K 45 2.30
25A 5644 59| 25B 415 70 | 25C 645 70 | 25C 1116A 4.90 | 25C 1957 120 | MK 10 2.00
25A 565 170 | 25434 120 | 25C 650  1.30 | 25C 1124 1.30 | 25C 1969 4.90
25A 566 340 | 25B 463 150 | 25C 668 59 [ 25C 1162 1.10 | 25C 1973 1.10 1c
254 606  1.90| 25B 471 160 | 25C 680  2.80 | 25C 1166 59| 25C 1975 4.40 [ AN 2140  3.40
25A 624 110 | 258472 280 | 25C 684 140 | 25C 1173 90! 25C 2028 .90 [ AN 315 370
25A 627 360 | 25B 474 120 | 2SC 6938 59 | 25C 1175 90 | 25C 2029 390 | BA 511 340
254628 89| 25492  1.00 | 25C 695  1.95 | 25C 1177 14.00 [ 25C 2091 360 | BA 521 370
25A 634 90| 25B 507 160 | 25C 7084 1.90 | 2SC 1189 1.40 | 25C 2092 390 [ HA 1151 370
254640 59| 258509 190 | 25€ 710 59 | 25C 12110 70| 25C 2098 390 | LA 400  3.70
254643 70| 2B 514 190 | 25C 711 59| 25C 1213 70| 25D 28 280 | TA 7045M 3,00
25A 659 59| 25B 526C 130 | 25C 712 59| 25C 1222  45[ 25D 75 110 | SN 7400 19
25A 663 490 25B 527 190 | 25C 717 59| 25C 1226 1.00 | 25D 90  1.60 | SN 7490 60
25h 666 .70 | 258 528D 1.60 | 25C 730 440 [ 25C 1237 425 | 25D 91  1.60 | TA 7035P  3.00
25A672 70| 25B 531 340 [ 25C 732 59 | 25C 1239 350 | 25D 92 150 | TA 7060P  1.60
25A 673 (70| 25B 536  1.60 [ 25C 733 59| 25C 1279 70| 25D 118 3.00 | TA 7061AP 1.90
254678 70| 258 537 160 | 25C 734 59| 2SC 1306 4.40| 23D 130 120 { TA 7062 1.90
254683 70| 25B 539 490 | 25C 735 59 | 25C 1307 490 | 25D 142 200 | TA 7205 390
25A 684 70| 258 541 440 | 25C 738 59| 25C 1312 59| 25D 143 280 | TA 7310P  3.95
254695 .70 29B 554 10.00 | 25C 756  2.80 | 25C 13136 .59 | 25D 178 140 | uPC 592H2 1.60
254 697 (70| 25B 557  3.40 | 25C 763 .59 | 25C 1317 59 | 25D 180 250 | PLL 024  8.80
254 706 1.60 | 25B 5618 .70 [ 2SC 773 70| 25 1318 59| 25D 187 59
254715 140| 258 564 90| 25C 774 160 | 25C 1327 (59 [ 25D 188 300 DIODES
256719 70| 25858 190 25C 775  1.95| 25C 1330 150 | 25D 205  1.40 | 1584 1.00
25A 720 70| 25B600A 7.0 | 25C 776  2.65| 25C 1342 59| 25D 217  4.40 | 15 188 45
254721 70| 25C 183 69| 25C 777 350 | 25C 1344 59| 25D 218  3.70 | 15 332 a5
256 725 59| 25C 184 59| 25C 778  3.60 | 25C 1345D 59 f 25D 223  1.90 | 15 953 a5
254 7% 59| 25C 281 59| 25C 781 265 25C 1359 140 | 25D 224  1.90 | 1S 1007 .45
25A 733 59| 2sC 284 140 [ 25C 783R 360 | 25C 1360 1.00| 25D 226  1.60 | 1S 1209 .45
25A 740 25| 2SC 367 90| 25C 784 59| 2SC 1362 89| 25D 227 59 1S 1211 .45
25A 744 370 | 25C 369 70| 25C 785 70| 25C 1354 1.40| 25D 234  1.00 | 15 1585 32
25A 745R 440 | 25C 371 59| 25C 789 100 | 25C 1377 490 25D 235 100 | 1S 1588 32
254 747 580 [ 25C 372 59| 25C 793  2.80| 25C 1383 59| 25D 287 3.70) 1S 1885 45
254750 9| 25€ 373 59| 25€ 799 3160 | 25C 1400 59 25D 313 110 | 1S 2076 .45
25A 756 340{ 25C 374 (59| 25C 815 59 25C 1402 370| 25D 315 1.0 [ 152093 .45
25A 758 580 | 25 380 59| 25C 828 59| 25C 1403 370| 25D 3% 110 [ 152473 45
A 774 59| 25C 381 59| 25C 829 .59 | 25C 1419 1.10| 25D 356D 1.10 | IN 34 25
25A 777 110 | 25C 382 59| 25C 8 59| 25C 1444 2.80| 25D 357D 1.0 [ N 60 2
25A 798 70| 25C 387 59| 25C 839 59| 25C 1448 110 25D 358 1.30
25A 814 190 | 25C 394 59| 25C 870 59| 25C 1449 1.00| 250 360  1.20
254816 70| 25C 403 59| 25C 871 59| 25C 1451 160 | 25D 371s 280
254818 140 | 25C 430 170| 25C 897  2:65| 25C 1475 140] 25D 382  1.40

PRICES MAY CHANGE WITHOUT NOTICE
COD ORDERS WELCOMED Less than $500 no deposit required

IMMEDIATE DELIVERY WITHIN 48 HOURS ON ALL TRANSISTORS IN STOCK
Minimum order $10.00. Ohio residents add 4% sales tax. Add $1.00 postage and handling
Quantity discount prices. ASK FOR OUR COMPLETE PRICE LIST Manufacturer inquiries weicomed

ALL PARTS GUARANTEED AGAINST FACTORY DEFECT

TOLL FREE TELEPHONE:
Hours: Mon.-Fri. 10-7, Sat. 11-§

FUJI-SVEA ENTERPRISE

a Division of Fuli-Svea Incorporated

ept. ET
P. 0. Box 40325 Cincinnati, Ohlo 45240

Nationwide 800/543-1607

513/874-0220
513/874-0223

Local

Ohio 800/582-1630

...for mare details circle 119 on Reader Service Card
NOVEMBER 1977, ELECTRONIC TECHNICIAN/DEALER / 5



Only from

Zenith!
The firstfree-standing
floor display for both

indoor and outdoor
antennas!

Takes up less than

one square foot
of floor space!
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It's such an eye-catcher,
such a profit center in its own
right, we've dubbed it the
“Power House'”

Comes complete with
a full-feature miniature
of the new, improved Zenith
Chromatenna™ I, with
four cloud-like hang tags
describing the Chromatenna
Il features, and our new
antenna catalog for easy
customer selection.

Windows pop open to
display three indoor anten-
nas in such a way they're
locked in place to prevent
theft even in high-traffic
areas.

Stands an eye-catching
7Y2' tall so you can place it
in a corner, along a wall, or
even in a display window.

Complete assembly
instructions are included so

et

l

y(f)u can set up in a matter 'E:;'ht"?rﬂ {!:
of minutes. h"”:'ls;" ===
el | | ML
i;;.gi-';:ifif-fz i
‘ Mgt

il

ENITH 'l

The quatlity goes in before the name goes on ®

With just an order to
your Zenith distributor for the
“Power House,’ you can
open the door to the profit-
able indoor and outdoor
antenna business.

Order a “Power House”
Antenna Display, 950-490,
today before another
antenna prospect goes by!

\

Zenith Radio Corporation [ Service, Parts & Accessories Division /11000 Seymour Avenue/ Franklin Park, lllinois 60131

...for more detalls circle 144 on Reader Service Card
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NEWSLINE
——

DANA LABORATORIES IS SOLD. Dana Laboratories, a wholly-owned sub-
sidiary of Dana Electronics, Inc., of Irvine, California, has been
sold to Racal Electronics, Ltd., a British firm listed on the London
Stock Exchange, with annual sales reported at 200-million pounds
sterling, which in American money, amounts to around $350-million.
Racal already operates a division called Racal Instruments, Ltd.
which will be combined with the Dana acquisition to become Racal—
Dana Limited in England, Racal-Dana, Inc., in the U.S., and Racal-
Dana SA in France. A Dana Electronics spokesman said that his firm
felt that Dana Laboratories, a producer of digital multimeters,
frequency counters and timers, had grown to a point where further
development required the additional strength that could only be pro-
vided by a company of Racal's caliber.

GE RECEIVES AN EMMY. General Electric has been given an Emmy award
from the TV broadcast industry for outstanding achievement in engi-
neering development through the first application of the Vertical
Interval Reference (VIR) signal system to TV receivers. The VIR
feature was added to the GE color TV line last year.

NEW OPTICAL VIDEO DISK IS DEVELOPED. A new optical video disk
that can store recorded television programs on both sides has been
developed by the North American Philips Corporation and MCA, Inc.
It isn't the first two-side disk announced, however. RCA has al-
ready demonstrated a two-side prototype disk but hasn't decided
whether or when to market it. The Philips-MCA disk and player,

it is reported, will be test-marketed next fall. Philips is a
manufacturer and MCA is a producer of movies, TV shows and records.

COAST GUARD TO MONITOR CB RADIO. The U.S. Coast Guard says it will
install CB radio equipment at its Search and Rescue stations through
out the U.S. in an effort to improve its communication 1link with the
thousands of small boaters. Decision as to which channel will be
monitored has not been made yet, but the Guard says it intends to
have the monitors 1in operation by the 1978 boating season.

RCA HAS RECORD PROFIT IN THIRD QUARTER. RCA earnings in 77's 3rd
quarter rose 88% on sales increase of 10%. This is the 3rd best

quarter in their 58-year history -- and the third record gquarter in a
row. Comes to 82¢ a common share.

BUYER'S GUIDE FOR HOME VIDEO PRODUCTS LAUNCHED. A sign that the
day of video games, videocassette recorders, home video cameras,
and projection systems has arrived is provided by the newly
launched consumer publication, "Video." The first edition of this
new buyer's guide to home video products went on sale at newstands
nationally on November 1lst. According to the publisher, Reese
Publishing Co., the guide will provide product comparisons, manu-
facterers' 1list prices and specifications.

RECORD SALES WEEK FOR COLOR TV. EIA reports that dealers bought
more color TV in week ending Sept. 30 than in any other week in

history. Total of 321,700 sets were sold, with a year-to-date total
ot S B8, 236
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The SIMPSON

DIGITAL MULTIMETER
FAMILY KEEPS GROWING!

Here’'s our latest addition

- 50,
For 5142 ® New Compact Portable Model 461

Complete with nickel-cadmium
batteries, AC charger/adapter,
test leads and instruction manual

» 8 FULL HOURS continuous bat-
tery operation . . . a full day’s
work without interruption

® 0.25% DC V accuracy !
Large bright 0.3” LED display ’
Automatic zero and polarity

100V, 0.12, 100 nA sensitivity
26 pushbutton selected ranges

High energy fuse safely con- '
tained in case

Folding bench stand
Only2x 5.6 x4.6"; 172 Ib.

1

ALL SIMPSON DMM’'S HAVE |
| ¢ Reliable overload-protected LSI circuitry

¢ Easy-to-read 32 digit red LED displays with automatic polarity
| * Performance proven with a 200-hour burn-in, backed up by a one-year guarantee b

* Complete line of accessories is available

FOors225: | FOr+299: | For:315: For s275:

Popular Priced Model 464A | Deluxe 460-3A Autoranging Model 465A Digital VOM — the 360-2
® 0.1% DC V accuracy @ 0.1% DC V accuracy, © Automatically selects and @ AC line and rechargeable
© 28 pushbutton ranges in- | custom MOS/LS! circuitry displays the proper operation standard
cluding 10A AC/DC | ® 32 ranges including low measuring range ® 0.25% DC V accuracy
© Bright 0.43” LEDs, power resistance ranges ® High 0.1% DC V accura- exclusive MOS/LSI cir-
automatic zero and 10A AC/DC current cy, custom MOS/LSI cuitry, automatic zero
© High-impact case with @ Bright 0.43” LEDs, auto- circuitry, 0.43” LEDs ® 29 ranges including low
tilt-view adjustable matic ZERO © Measures DC voltage to power resistance
handle ® (Calibrated auxiliary 1000 V, AC voltage to ® (Calibrated zero center
© For AC line operation. | analog meter 600 V, resistance to 20 analog meter
Optional AC/recharge- ® For AC line operation. megohms, low power @ Recorder output
able version available Optional AC/recharge- ohms ranges AC/DC
for $265. able version available current to 10A
for $338. o AC line operation.

Optional AC/recharge-
able version available
for $355.

KATY INDUSTRIES

CHOOSE THE ONE THAT'S BEST FOR YOU
AT YOUR LOCAL ELECTRONICS DISTRIBUTOR

oy
SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, lllinois 60120 QuPuENT
(312) 697-2260 o Cable SIMELCO e Telex 72-2416 200K

...for more details circle 133 on Reader Service Card
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TECHNICAL
LITERATURE

Two-way Radio Test Equipment is
fully described in a new catalogue is-
sued by Motorola. The new literature
covers 31 of the newest equipment ad-
ditions to the firm’s line. It includes, in
full-color, information about the
R-1200A service monitor, the
R-1010A signal generator, the
S-1338A FM station monitor and
numerous other test instruments for
the required maintenance and repair
of all FM two-way radio communica-
tions equipment. For a free copy, con-
tant Barbara Bennett, Motorola Liter-
ature Distribution Center, 1301 E. Al-
gonquin Road, Schaumburg, IL. 60196.

Prepackaged Electronic Compo-
nents available for self-service selec-
tion are covered in a comprehensive
catalog from Sprague Products.
Catalog C-651 contains 28 pages of in-
formation on carded componentsrang-
ing fromall types of capacitors, includ-
ing trimmers, to carbon-film and
vitrous-enamel resistors, silicon and
germanium transistors, rectifiers, di-
odes, integrated circuits, quartz crys-
tals, optoelectronic devices, switches,
wiring components, pulse transfor

mers, and CB noise filters. Available
free from Sprague distributors, or
from Technical Information Service
Sprague Products Company, 65 Mar-
shall Street, North Adams, Mass.
01247.

Remote Control Switches in sizes 30
to 4000 amps are contained in a new
catalog from Automatic Switch. Used
in existing or new buildings, these
switches turn lights on or off using any
number of push button control sta-
tions, photo-electric devices and tim-
ers. The new catalog describes where
and why remote control switches are
used, how they are operated, how to
select them, and numbers, ratings and
dimensions. Available free from Au-
tomatic Switch Co., Florham Park,
N.J. 07932.

A New, Miniaturized Catalog of
silicon rectifier bridges, diodes, high
voltage rectifiers, assemblies and TV
high voltage diodes is available now
from Electronics Devices. The rectifier
bridges covered are standard, fast re-
covery, high surge, and three phase
bridges with ratings up to 30 amp. and
to 1,000 volts PRV. The diodes offer
fast and standard recovery with rat-
ings to 15,000 PRV and currents to 6
amp. High voltage packs, TV diodes,
industrial multiplies, and X-ray as-
semblies are also covered. The catalog

Survival of the FITTINGEST

' THORDARSON FITS |

Thordarson replacements fit exactly. And they are designed
and built better than the original. Thordarson gives you the
industry's widest selection of replacement flame retardant
flybacks and yokes. Accurate, constantly updated cross-
reference data makes replacement selection fast and easy.
These solid reasons, and more, are why Thordarson has
survived when most others have failed.

The next time you need a flyback or yoke for any brand
see your independent electronic parts distributor for a
Thordarscn replacement. You'll be dollars and hours ahead!

THORDARSON MEISSNER, INC.

oS

is free from Sales Manager, Elcctronic
Devices, Inc. 21 Gray Oaks Ave., Yon-
kers, N.Y. 10710.

Personal Computing Systems are
fully described and priced in a new
full-color booklet from Heath Com-
pany. Covered in detail are the firm'’s
new 8-bit and 16-bit digital comput-
ers, H8 and H11. The catalog describes
in detail the many functions per-
formed by both computers, along with
alisting and description of accessories,
software and accompanying litera-
ture. The booklet is free from the
Heath Company, Benton Harbor,
Michigan 49022.

A New Consumer Products Line
Catalogue from Channel Master is
available now. The 32-page, full color
catalogue illustrates and describes 7
home stereo compact systems, an
8-track deck, 3 bass reflex ported
speaker systems, 4 portable cassette
player/recorders, 2 FM/AM digital
clock radios, a variety of FM, AM, and
multi-band radios, 3 CB transceivers,
base stations and hand-held mi-
crophones, 10 channel scanners, 8 au-
tomobile radios and tape players, and
5 car stereo speaker systems. Dealers
may obtain the catalogue by writing
on their letterhead to Consumer Prod-
ucts Dept., Channel Master, Ellen-
ville, N.Y. 12428.

A Platt tool case
won't fall apart at the seams
because there are no seams.

Unlike other tool cases. the pockets on a Platt Pallet are
molded without any seams. stitches or rivets to form a one-
piece unit. It's practically indestructible.

The case itself has that same rugged construction. It comes

I in either tough. lightweight ABS Thermoplastic, rich looking
expanded vinyl or a combination of hoth.

Platt also has rugged hardware. Like an aluminum rim for

extra strength. Steel core handles. And tough brass locks.
Inside there are compartments for larger tools. parts boxes

and order books.

and testing equipment. And multiple lid pockets for paper

THORDARSO Electronic Center Besides having a tough case Platt
Mt. Carmel, lllinois 62863 has a tough 5-year guarantee on both

[ the case and pallet.

Support your independent parts distributor ® Pat, No. JERO2RS Cases for business and industry.
| 2301 S. Prairie Ave.. Chicago, I11. 60616 (312) 225-6670

we dof NEDA ..J Associate Member
N

...for more details circle 137 on Reader Service Card
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Semiconductor Products, in a
broad range, are listed and described

in the newest cross-reference product |

guide from Mallory. The new catalog
(9-710D) describes the firm’s lines of
transistors, complementary pair tran-
sistors, zener diodes, diodes, high-
voltage components, color crystals, in-
tegrated circuits and field effect tran-
sistors. The guide is free at dis-
tributors and Mallory Products Co.
field sales offices.

The Complete Audio And Record- |

er product line from Robins Indus-
tries is covered in the latest catalog
available now. Robins features, in the
catalog, 79 price reductions, 41 new
products, 132 new bulk packed items,
and in total, the catalog lists more
than 308 products. The combined
catalog/price sheet simplifies the
buyer’s job in locating product descrip-
tions and total cost structure. Pricing
information includes suggested list,
professional net, dealer, standard
packaging and other pertinent data.
New items shown for the first time
include: entertainment/PA mi-
crophones, stereo headphones, hi-fi
switches, L-pads/crossover networks,
intercom systems, telephone acces-
sories, and a cassette storage carousel.
Available free from Charles Condike.
Robins Industries Corp., 75 Austin
Blvd., Commack, N.Y. 11725.

Portable Electronic Thermome- |
ters are described in new literature |
from Pak-Tronics, Inc. The two-sided |
data sheet describes the ability of the |
thermometers to check indoor, out- |
door, air or fluid temperature, food |
storage areas, temperature baths

freezer zones, hot houses and |
greenhouses and other industrial in-
stallations. The literature is free from
Pak-Tronics,Inc., Dept. 1750 PR, 4044
N. Rockwell Ave., Chicago, I11. 60618.

Cable Connectors for CB Radios
are described in new literature from
Switcheraft. The brochure covers the
company’s line of CB connectors, or
cord plugs and receptacles that also
can be used with other radio and com- |
munications gear. The literature is
free from Switcheraft, Inc., 5555 N.
Elston Ave., Chicago, [1linois 60630.

A CB Coil Replacement Guide and
cross reference to 67 CB trade names is
now available from Bell Industries.
Some 3,300 manufacturer part num-
bers are cross referenced to the .J.M.
Miller line of replacement coils for
color and black & white TV, radios
and audio equipment. Coils are avail-
able at local distributors. The 12-page
guide is available from Jerry Hall
Operations Manager, Bell Industries
J.W. Miller Division, 19070 Reyes Av- |
enue, Compton, California 90224.18

Featuring o
Thermo-Drive
HEAT CONTROL

\der is
f:r:(())ved, permn'ts
rapid tip and joint
cooldown to protect
the circuit and
prevent lead

resweat

{(Actual unretouched photos!

t works!!

PACE

INCORPORATED

Street, Silver Spring, Md. 20910
Phone: (301) 587-1696
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FROM THE EDITOR’S DESK

The future of the home TV receiver

The home entertainment electronics industry has entered another great
evolutionary period and its thrust will be to keep the color television receiver at
the very center of the American family’s attention.

But, unlike the changes we've seen in the past—the change from electron
tubes to transistor to integrated circuits and modular construction—the new
thrust involves not only changes in technology but also in the functional use to
which the TV receiver is put.

The implications of this for the service industry are very important. It means
American families will be using their television receivers just as much—if not
more—than in the past. But the way in which they use them will change to a
large extent. The receiver will no longer be an end in itself in all cases, but will
become just a component of another totally different functional system. Witness
the popularity explosion of video games and the expansion of the home video
recorder/player market which is occurring right now.

The point is, all of these events translate into an important development for
the home servicer of electronic products. It means continued service
opportunities in regard to traditional service products, i.e., television, stereo, CB,
two-way. But it also means added service opportunity in relations to the new
products that will interact directly with a family’s home television receiver.

I'am not suggesting there is much to be gained in servicing a home video
game which retails for $39.95. | am suggesting there are now developing
opportunities for larger, more expensive television “add on" devices. Specifically
the home video recorder/player and, perhaps at some future date, video discs if
companies currently attempting to bring these units onto the market are
successful.

Beyond this, we are told of a burgeoning potential for additional home service
opportunities in the “home" minicomputer area. I've heard one estimate that by
1982 as may as 2 in 10 American households will own their own minicomputer
system—a system that will sell for about $600.

All'in all, for the price of learning and keeping updated on the advances in
electronic technology as they relate to these new products, the independent
service shop will be in a position to add significantly to the profit potential of the
business. Already we see digital technology impacting the nation’s service
shops in television electronic tuning assemblies, DVMs and counters. This
trend, | feel sure, will grow virtually across the board in all areas of consumer
electronics.

This is one reason | would like to call your attention to the first article this
month in a series on digital concepts which ET/D will be running. It is an
important subject. If it's new to you, you'll need it. If you are already familiar
with digital, the series should provide you with a quick and concise review.

Sincerely
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FORD: THE BIG ADVANCE
IN PARCEL VANS.

'Illvl: —

o .
- : S : p—rl ’

Wlth a 14 foot bod Roomy design. Plenty of New tilt steering wheel

o up(-jfro_ndt n:jove-argund r(()joml—— optlfor:tfqr extéa rtlvmg
40% more cube than ﬁ,"faﬁégem;’k"één easy to step Ml st
into cab interior.
before,and all this. ey

One look tells you why Ford's your first choice
in Parcel Delivery vans. Its 14-ft. body is largest
of any Parcel Delivery van. And 40% more cube
than Ford's previous design body means you can
take on bigger jobs! 8 ft. wide, 6'2" headroom
GVWR'’s now go to 10,000 Ibs.! 12-ft. body also
available. Cruise-O-Matic Drive available.

Ford's way out front in vans!

PLUS! New 4-speed

overdrive Power choice includes 4.9L Dual rear tires can take
(opt. 4.9L (300 CID] engine (300 CID), 5.8L (351 CID), heavy weight, keep load
with E-250 only). and 7.5L (460 CID). floor low. Standard on

8.750 Ibs. GVWR and up.

an FORD €22

93 out of 100 of all Ford Trucks registered
over the last 12 years are still on the job. FORD DIVISION n RSARY
(Based on data as of July 1, 1976.) o ANNNE
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[~ No. T-25
Fits wires

p to 1/4”

in dia.

No. T-18
Fits wires
up to 3/16”

CUTTING
WIRE/CABLE
INSTALLATION

COSTS!

I
N
[\

hermostat Control
Wiring

Fits wires
up to 5/16”
in dia, |

Fits wires
& cables
up to 1/27
in dia.

Alarm System

WIRE &
CABLE

DIAMETERS
For SAFE, FAST
fastening in

TELEPHONE
ELECTRONICS
COMMUNICATIONS
ALARM SYSTEMS
CATV Etc.

i 1
Radiant Tubing

Cable TV Cable

(-]
These four basic models, using a total of 12 different staple sizes —
speedily and inexpensively meet the needs of wire and cable install-
ers for safe, neat, snug-fit stapling In virtually every tield. Arrow
Staple Guns are built of all-steel for rugged durability with Patented
Jam-proof Mechanisms for continuous, trouble-tree performance.

SEND FOR CATALOG AND PRICES TODAY.

-
ARROW EFASTENER COMPANY [NC. l
2 e
271 Mayhill Street, Saddie Brook, N. J. 0766?/

...for more details circle 106 on Reader Service Card
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SERVICE SEMINAR
e ————————————— ]
The material used in this section is selected from information supplied

through the cooperation of the respective manufacturers or their
agencies.

ADMIRAL

Color TV Chassis 9M50—Raspy audio when volume cantrol is
adjusted

A possible cure for this trouble is the addition of 4.7uf, 50
volt lvtic (67A200-479-7) from the center tap on the volume
control to the high side of the volume control. See drawing
below.

WHT-YEL I8 | |
WHT 9
| VoLuwe el |
151 i
1 — l
I . GRAY 1_2< i
13< ‘

B/W TV Chassis TL6—Harizantal foldover in center of the picture
The possible cause of this trouble is a leaky capacitor, C511
(5mfd, 25V). as shown in drawing. Replace capacitor. See
drawing below.
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Nt0||l “0' 15028 14
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Color TV Chassis M45—Picture tube and/or deflection yoke re-
placement

When replacing picture tube and deflection yoke, be sure to
remove R100 and R101 from the terminal strip on the old
yoke and solder them in place on the new yoke. These
resistors DO NOT come as part of the new yoke assembly.
See drawing on page 17



Here’s a miniature 37 digit portable
multimeter that delivers extraordinary
performance and value for only $189.

Data Precision proudly presents a
0.1% accurag‘ multimeter that brings

the same high performance and value
to 3%2 digit portable instruments

that our Model 245 brought to 4'2
digit multimeters. The same levels

of reliability, the same small size, the
same great convenience and flexi-
bility. The Model 175 has it all...and
more for just $189.00.*

High performance

The Model 175 gives you 32 ranges of
measurement capability, six func-
tions, 0.1% DCV accuracy guaranteed
for one year, and 100 microvolts
resolution. You can measure DCV
from *+100 microvolts to 1000V,
ACV from 100 microvolts to 500V
with a frequency response of 30Hz

to 50kHz, DC Current from +100
nanoAmps to +2A, AC Current from
100 nanoAmps to 2A with a frequency
response of 30Hz to 50kHz, Resist-
ance from 100 milliohms to 20
Megohms in two excitation voltages.

*Price U.S.A.

.for more details circle 112 on Reader Service Card
for a demonstration circle 178 on Reader Service Card

Real miniature portability

Here is true miniature portability
that delivers lab performance wher-
ever you take it. And you can take it
anywhere. The 175 operates from AC
line, or rechargeable NiCad batteries
for 6 hours of in-spec operation.

Add this to the remarkably small size
134"H x 5%%"W x 312"D, 34 cu. in.,
weight 22 0z. (4.45x13.97 x 8.89cm,
552cc, .63kg.) exceptional operatin
temperature characteristics, rugge
construction...and you can see

that this is real portability.

;' . , {2

Right at home in the lab

Connect the 175 to an AC line and
?rou have a great bench instrument.

t's always recharging when line
connected and ready to go into the
field whenever you need it.

oCv
V4

G DATA PRECISION

And the Model 175

gives you a lot more.

* Easy to Read, Big, Bright Display:
0.43"LED displa % P
dim light or brig{:l

or easy reading in

t light.

* Hi/Lo Resistance Measurement:
Measure resistance in two modes.
Hi excitation 2.5V (exceeds semi-
conductor forward threshold) and
Lo excitation 300mV (below silicon
junction threshold), for in-circuit
resistance measurement without
turning on semiconductor junction.
No need to unsolder resistor.

* Automatic Zero

* 100% Overrange

* Overload Protected

* Overload Indication

* Recharging Indication

* A Complete Package:

accessories supplied include:
rechargeable N1Cad battery module,
line cord recharger, test leads carry-
ing case and documentation.

Data Precision Corporation, Audubon
Road, Wakefield, MA. 01880, USA
617 (246) 1600 Telex (0650) 949341.

ACvV

kQ(Hi v)

-~
3 kQo v)

DCmA

ACmA

Actual size, front view.

ERDATA PRECISION

...years ahead



TUNER SERVICE CORPORATION

49

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

« A UHF Tuner with CTUNER REPAIRS>

10 channels which are VHE OR UHF ANY TYPE _ (US.A. ONLY) $10.95
detented and indicated UHF/VHF COMBINATION  __ __ (U.S.A. ONLY) $17.95
just like VHF channels. M HARGED ‘AT cosT

o Fast, efficient service at any of the conveniently located ser-

° A VHF HI Gain vice centers listed below.
SO||d_state Tuner ONLY ORIGINAL FACTORY PARTS USED

® All tuners ultrasonically cleaned, repaired and realigned.

L 90'Day warranty Exact Replacement Tuners are available at a cost of $14.95
and up. {U.S.A. Only)

e Send in your original tuner for comparison purposes to any of

Demonstrate the JKY/:X3 1007 to the Centers listed below.

your customers and show improved

reception with their TV sets. -
UNIVERSAL REPLACEMENT TUNER . (U.S.A. ONLY) $13.95

You may place your order (hrough ® This price buys you a complete new tuner built specifically

for this purpose.

o All shafts have a maximum length of 10"2” which can be cut
to 12",

e Specify heater type parallel and series 450mA or 600mA.

any of the Centers listed below.

{ NOW AVAILABLE—TUNER SERVICE PARTS CATALOG OF ALL
A SARKES TARZIAN VHF AND UMF TUNERS, INCLUDING EXPLODED VIEW
S DRAWINGS. OVER 200 PAGES. ORDER YOUR COPY TODAY. SEND $2.50
H WITH ORDER TO BLOOMINGTON HEAD OFFICE.
HEADQUARTERS ..... BLOOMINGTON, INDIANA 47401 ...... 537 South Walnut Street .. .. Tel. 812-334-0411
ALABAMA ... .. . BIRMINGHAM, ALABAMA 35212.... .. .. 5823 SIS TNAY o NI Y 4 . o 'c 4+ .. Tel. 20$%592-9150
ARKANSAS . LITTLE KANSAS 72204 ........ 4200-C Asher Avenue ..... .. Tel. 501-641-0393
CALIFORNI ﬁ ..... “No nﬁr LLYW CALILE 1 ... 10654 Magnoliy Boul -769-2720
\ O, CALIF. §5351 . ... .o i Mw‘venue 1.8051
/ SAN MATEO, C m 94402 ...... oo a0 400,S. Am -z‘{f“’ﬁ‘ ...... . A15-34B-3292
FLORIDA ............ TA‘M »ﬂﬂ.onw 055, %t p e ... 1508 Cyprats R ¢ 253.0324
DERDALE, 33309 e 3514 N.W.[ 10th A‘ i A 6-4882
GEORGIA .... r NTA, GEO GIA 646 Evans ‘Glreet ( -758-2232
ILLINOI SKQKIE, |LLINOIS soon 5110 , West-Brown y -675-0230
URBANA, /TLEINQIS 61801 .. 908-E. Main Sp - 17-384-2052
INM':M-' ........ A N%IANAPOLIS INDIANA 46204 112 West St. /Clai 17-632-3493
KENTUCKY ........ ISVILLE, KENTYCKY 4 b .. 2244 ville Rd. 02-452-1191
LOUISIANA ...... ) EP RT, LOUISIANA 2423.Sdythern Avendep. / 318.221-3027
MASSACHUSETTS IELD, MASSACHU ETTS 01108/ .. 405 Dickinson Sisee o 13-788-8206
MISSOURE ........... m m 9577 Page Ave#q ;L ......... Tel;314-429-0633
NEVADA /i woetsvusrion , NE HOY—rrrrvreg it L14-South_Casingl ... Te} 702.384-4235
NEW JERSEY ........ , NEW ERSEY 08638 ...... e L k1] Penr\sylvanmle ........ . 609-393-0999
TY, NEW JERSEY 07307 ....... 54 Central Aveoife |...\ ® . ... el. 201-792-3730
NEW YORK ........., ROCHES NEW YORK 14815 . ... ... Puliman Ave 03] T, S Tel. 716-647-9180
NO. CAROLINA .. ENSBORO, NO. CAROLINA 27405 ... 2914 E, Macket St | ... .. } vk ,,. Tel. 919-273-6276
OHION i L Ty @ o, OHIO 44%09 ). ...... .. {.... 4525 gPearligRoad ..%.....1.... Tel. 2146-741-2314
® OREGON] ol i bt nte AN 10~ .. 1732 N.W. 25¢th Ava. ,P,Q\no,pom Tel. 503.222-9059
“ PENNSYLVANIA R . 515 Grant Avenue \ Ny Tel. 412-821-4004
TENNESSEE .......... - Co. N T, 3158 Ban M ......... el. 901.458-2355
TEXAS B e L 5 o 5 111540 _Gwrland Road \, 1. 214-327-8413
CANADA ............ LAURENT, QUEBEC H4N-2L7 ........ 305 Decarie Boulevard .......... . T#1. 514-748-8803
WATCH US CALGARY, ALBERTA T2H-1Y3 .. . . ' P.Q. Box 5823, Sta. VAT L 1. 403-243-0971

GROW
IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS.
WRITE TO THE BLOOMINGTON HEADOUARTERS ABOUT A FRANCHISE.

...for more details circle 138 on Reader Service Card
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GTE SYLVANIA

B/W Television Chassis A19—Sound won’t track best picture on all
channels

Probable cause is a defective capacitor (C114, as shown in
diagram). Replace capacitor.
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LINE IS BIGGER
THAN EVER!

The new expanded line of GE

Replacement Semiconductors
means one-stop selection

in most cases.

The '77 GE Replacement
Semiconductor Guide

o features the new ex-
panded line. We've added
over 300 new products

¢ to the already tremendous
selection to make your
life easier.

It's the PRO* Line. For profes-
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sionals who demand performance
and selection. See your Authorized
GE Distributor today for your copy.

GENERAL ELECTRIC

Color TV Chassis YM—Test Method for Tripped Circuit Breaker
When you encounter a tripped circuit breaker because of a
short in the vertical module, yoke or horizontal output and
damper circuits, use the following procedure: (1) Set
brightness control/picture control to minimum, (2) Unplug
PG16 vertical yoke two-pin plug and PG800 convergence
plug, reset circuit breaker and apply power. (If circuit
breaker does not trip, problem is in yoke), (3) If circuit
breaker trips, remove vertical module, reset circuit breaker
and apply power. PG16 and PG800 must remain discon-
nected. (If breaker doesn't trip, problem is in vertical mod-
ule. If breaker trips, problem is in horizontal output or
damper circuits.) This procedure will eliminate 2 of 3 cir-
cuit faults quickly.

*Profitable Replacement Opportunities

TUBE PRODUCTS DEPARTMENT
OWENSBORO, KENTUCKY 42301

GENERAL ELECTRIC
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Color TV Chassis MB-2—Circuit breaker trips

The normal troubleshooting techniques do not correct this
problem. To repair, disconnect the degaussing coil and
apply power with all modules installed. If breaker does not
trip, measure the resistance from degaussing coil to chas-
sis. It should read almost infinity. A reading of up to 5K
ohms indicates that the coil may be shorting to the CRT
shield or other grounded part. Remove and inspect the
degaussing coil. Remember that the breaker does not trip
when the HV Regulator is removed.

MAGNAVOX

B/W TV Chassis T998—Defective horizontal hold control

If the wiper arm of the Horizontal Hold control opens or
becomes intermittent in the T998 chassis, the Horizontal
Output transistor and associated resistors could be dam-
aged. You can correct the problem by soldering a jumper
lead between the arm terminal and the unused end termi-
nal on the replacement control. This jumper will ensure
that the entire resistance of the control is always in the
circuit and that repeat failures will be minimized. As a
preventative maintenance measure, check all the T998
chassis that come into the shop and add the jumper if it
is missing.

Color TV Chassis 7981/7982/T987—Loss of fleshtones

A defective capacitor, C154, can be the cause of loss of
fleshtones in these chassis. C154 is a 180 pf polystyrene
capacitor mounted on the “signal” board between the
Chroma Demodulator module and the Chroma Processor
module. Since the capacitor is polystyrene, it is subject to
degradation from excessive heat, flux cleaning solution,
etc.

ZENITH

Color TV Chassis 25HC50, 23HC50, 23HC50Z—Existence

of drive line

A drive line in these early production H-line receivers may
develop, caused by a pincushion reactor with excessive
inductance. The drive line will be noticeable only in the
zoom mode. It can be eliminated by replacing R231, a 5.6K,
1-watt resistor, with a 4.7K, 1-watt resistor. This lower
resistance causes a slight increase in reactor current,
which effectively lowers the inductance of reactor, 95-3182.
In later H-line models this was factory modified.
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Nobody can replace all
our replacements.

When it comes to replacement tubes, nobody
has as many types as Sylvania—from power
amplifiers to Nuvistors.

We've got them for domestic and foreign TVs,
radios and stereos, plus a full line for industrial
applications.

So, when you need replacement tubes come to
the place that has everything—your Sylvania
distributor.

You'll find he's irreplaceable.

SYLVANIA
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Up where it counts, Channel Master Antennas outnumber every other brand!

And for a very good reason.
Channel Master has been man-
ufacturing outdoor UHF, VHF
and FM antennas for more than
a quarter century. We have the
widest selection of antennas,
covering every TV region in
America....from metropolitan,
suburban, fringe, deep fringe to
you-name-it. Channel Master
makes antennas that pull the
picture inl Clear, customer-

pleasing reception that can’t
be beat.

The right combination
for every location

Antennas plus rotors, boosters,
masting, wire and every acces-
sory you can think of....that's
what makes Channel Master
Antenna Headquarters for deal-
ers and installers throughout

the country. Quantum, Cross-
fire, Uttra-Hi Crossfire, Channel
King, Coloray, Magnadyne.....
names to remember when it
comes to antennas. All from
Channel Master...the best name
in reception. Proven on more
roof tops than any other brand.

Channel Master

Division of Avnet, Inc., ETO1177, Ellenville, New York 12428

...for more details circle 109 on Reader Service Card
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Digital electronics:
Part 1 The binary mode

By Joseph J. Carr, CET

It's a subject you no longer can afford to ignore. In
this first of a three-part series, the logical
foundation for digital-counting circuits—binary
arithmetic—is explained in easy-to-read style.

VLTS 4—————— LOGIGAL 1"

LOGICAL 0"

0-vOLTS

1

Fig. 1—A digital signal may consist
of only two discrete voltage levels. In
this case, 0-volts represents the
logical-0 condition and +5 volls rep-
resents the logical-1 condition.

Decimal Binary
0 000000
1 000001
2 000010
3 000011
4 000100
5 000101
6 000110
7 000111
8 001000
9 001001
10 001010
11 001011
12 001100
13 001101
14 001110
1K) 001111
16 010000
17 010001
18 010010
19 010011
20 010100

Decimal Binary
21 010101
22 010110
23 010111
24 011000
25 011001
26 011010
27 011011
28 011100
29 011101
30 011110
31 011111
32 100000
33 100001
34 100010
35 100011
36 100100
37 100101
38 100110
39 100111
40 101000

Fig. 2—Straight binary represents decimal numbers from 0 to 40.

B Digital electronics have been
around for sometime, but until re-
cently they were limited to indus-
trial, military, or “commercial”
electronic equipment and prod-
ucts. In today’s market, however,
digital devices have become so low
cost that they are being featured
in consumer products in ever in-
creasing numbers.

Digital electronic circuits pro-
cess "signals” consisting of certain
discreet voltage levels which rep-
resent an “on” or “off” condition.
These signals are voltage levels
that are allowed to assume either
of two values. Normally these
levels are 0-volts and +5 volts, or,
in another system they could be

0-volts and —5 volts. No other
voltage levels except the specified
two are recognized or allowed in a
digital electronic system.

Since the 0-volt, +5 volt levels
have become industry standard, or
almost so, we will concentrate our
discussion on these two values.
They are generally the norm be-
cause these voltages are recog-
nized by the ubiquitous TTL
(transistor—transistor—logic)
family of 1.C. logic devices.

TRUE OR FALSE

Obviously if there are only two
voltage levels permitted in a digi-
tal system, then there can be only
two meanings assigned to these

NOVEMBER 1977, ELECTRONIC TECHNICIAN/DEALER / 21



states. In classical logic it is “true’
or “false” and in electronic appli-
cations it is “1” or “0”. The system
which assigns logical level “0” to
the 0-volts condition and logical
level “1” to the +5 volts condition
is called positive logic. In a nega-
tive logic system, exactly the oppo-
site convention is used: logical
level "0” is +5 volts and logical "1”
is zero volts.

Unless otherwise specified in
some particular discussion or ap-
plication, always assume that
positive logic is being used. The
names assigned to most TTL and
CMOS digital integrated circuits
assume positive logic, so they have
become almost universally stan-
dard. In all of our discussions
then:

Logic level Voltage
0 0-volts
1 +5 volts

Before going any further into
digital electronics, though, we
should discuss the system of
arithmetic which recognizes only

NDOOR

&8 0UTDOOR

Fig. 3—Digital home room thermometer. (Courtesy The Heath Company)
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two “states”, or digits. It is the bi-
nary system. Essentially it is the
math of base-2 instead of the more
familiar base-10 which we all have
grown up with.

At least one authority, a man
whom I personally respect, claims
that this is irrelevent, but I have
yet to see someone really learn the
field of digital electronics without
having at least some familiarity
with binary numbers if for no
other reason than it helps explain
what the circuitry inside a com-
puter, a microprocessor or a fre-
quency counter is doing. So grit
your teeth...Keep in mind that
base-2 is just like the base-10 in-
sofar as the basic rules are con-
cerned. The main feature of the
binary system is that it recognizes
only two digits, 0 and 1.

WEIGHTED NOTATIONS

In the common base-10 decimal
system you already know we have
10 digits: 0 through 9. If we want
to express a quantity greater than

9 we still use the same basic num-
bers but we now have to create a
weighted notation in which the po-
sition of a digit determines value.
For example, take the number
436. In reality this is a weighted
expression with the following po-
sition values:
hundreds tens units
4 3 6

In the position immediately to
the left of the decimal point, the
value of the digit is the same as its
“natural” value, it is unchanged.
In this case it is equal to (6 x 1)
which is merely 6. In the next posi-
tion, each digit represents ten
times its basic or natural value. In
this case its weight is 10, so it de-
notes (3 x 10) or 30. In the last
position (also called the most sig-
nificant digit, a term that will
have more meaning as we study
digital electronics) the digit repre-
sents a quantity one hundred
times its natural value. In this
case the weight is 100, so the
quantity denoted is (4 x 100) or

400. The representation “436”,
then, is merely our ordinary daily

“shorthand” method for writing
(4 x 100) + (3 x 10) + (6 x 1) = 436

Remembering that any number
to the “zero power” is one, i.e., 6°
18228 =F1%:2109° 1; we can also
write this number as:

(4 x 102) + (3 x 10") + (6 x 10°) = 436

IDENTICAL CONCEPTS

In binary arithmetic we also use
the identical concept, that isadig-
it’s position adding weight. In this
case, though, each position may be
occupied by only one of two digits,
0 or 1. But, instead of each position
being ten times more significant
than the position immediately to
its right, it is now only two-times
more significant. The general ex-
pression for the binary number
system 1s:

2n + 2in+1) 4.+ 23 4+ 22 4+ 214 20

Since we are speaking of two
number systems it may be appro-
priate to demonstrate that both
can be used to represent the same

Valuable free gifts with your

purchases of RCA Entertain-
ment Receiving Tubes!

Redi-Chec Award '77 certificates are
available to you with your purchases of
RCA receiving tubes from your local
participating RCA Tube Distributor.
Save these certificates. In required
quantities, they are redeemable for an
assortment of 221 exciting gifts from
the RCA Redi-Chec Award '77 Prize Book

See your participating RCA Tube Dis-
tributor for a copy of the Prize Book.
Select the award you wish to earn. Buy

RCA receiving tubes and save the Redi-
Chec Award '77 certificates you receive
until you have the number required for
the award of your choice. Fill out the
award order form and mail with your
Redi-Chec Award '77 certificates to:

RCA Redi-Chec Award '77 Hq.

P. 0. Box 154, Dayton, Ohio 45401
Always specify RCA receiving tubes!
Quality tubes and great awards go hand
in hand at RCA!

»mmm&mﬁ»@-mmmm«u@mmmmmu&aﬁ

ISSUED BY 5
2 One Valuable
Certificate ...

6343 &

DEALER

CERTIFICATE

19ngrd ot Apri B

he US A Ty conilcate s
ed 01 reatricted

Corn redemption sare 1300t 14

A& Diaviedutr 470 50w 84 P10 Drartion

Deotiora J 08086

P ADYP NG RSP M NS

D

RCA | Distributor and Special Products | Deptford, N.J. 08096

Receiving
Tubes
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quantity. Take a decimal number
“114”, for example. In binary nota-
tion this is 1110010 (see Figure 1
for other examples). This binary
number is an expression of:
(Binary)=1110010

(Weighting) = (1 x 28) + (1 x 25) + (1 x 24
+ (1 x0%) + (1 x02%+ (1 x2)+ (1 x09
(Decimal Equivalents) = 64 + 32 + 16 + 0
+0+2+0

= 11410

(the “10” subscript on the final an-
swer lets us know that it is ex-
pressed in decimal form).

FOUR BASIC RULES

The rules of binary arithmetic
are very simple. Some find it actu-

ally simpler than adding and sub-.

tracting in base-10. There are re-
ally only four rules you need to
remember to add with the binary
system. They are:

0+0=0
? % (1) 2 i plus a carry “1” to
1x1=0 the next place to

the left.
Example:

Add the two binary numbers
101 (decimal 5) and 001 (decimal
1)

1
101
x001
110

Binary 110, of course, is equal to
decimal 6.

SUBTRACTING BINARY NUMBERS

Subtraction in a digital circuit
must be done by fooling the circuit
into thinking that it is adding!
Even the best computer is a
dummy that can only add, so if you
want to subtract it is necessary to
use a “trick” method—in this case
two’s complement arithmetic.

(EDITOR’S NOTE: In comput-
ers, a negative number may be
designated either by a “0” or “1”
representing the + or — sign, or, it
can be designated in complemen-
tary form. By adding a com-
plemented number to another
number, the result is the same as
subtracting. Because additional
circuitry is required using the
“sign” method (a six bit register is
required to represent a five bit bi-
nary number and its sign) com-
puters are more economically de-
signed if they use the comple-
mented number to represent a
negative quantity. Thus the com-
puter is able to use the same basic
circuits to perform all functions:;

“carry 1

Fig. 4—Delco’s digital AM/FM-stereo car radio uses digital circuitry in several areas. It features a
digital frequency dial (showing 1249-KHz here), digital clock, digital time, etc. on the same display.
This radio is a good example of how digital electronic circuitry has invaded the consumer field in
areas that were once the exclusive preserve of analog.

; .
J

¥ reioee

""

"eny

HtaeLery

Fig. 5—Medical electronic instruments feature digital readout for unambiguous display of values.

(Courtesy of Hewleti-Packard)

addition, subtraction, multiplica-
tion, and division. Subtraction be-
comes “complemented” addition,
multiplication becomes repeated
additions, and division becomes
repeated “complemented” addi-
tions.)

COMPLEMENTING A NUMBER
The complement of any binary is

24 / ELECTRONIC TECHNICIAN/DEALER, NOVEMBER 1977

its inverse. That is to say, the com-
plement of 0 is 1 and the comple-
ment of 1 is 0. When we comple-
ment a binary number, of however
long the length, we merely change
all of the ones to zeroes and all of
the zeroes to ones.
Digit
1
0 1

Complement

continued on page 53



with the world’s finest and most complete
Tetrad replacement kits and UNATET" needles.
ONE UNATZT" NEEDLE DOES IT ALL! Replaces all Tetrad
gxrfe needles. Ends the need to stock hundreds of

1

erent Tetrad needles. And you never compromise
performance with UNATET"

But that's nat all. . .

- ASTATIC REPLACES ALL Tetrad two screw and snap-in
type cartridges with no compromising of capacities or
performance. Covers over 60% of your Tetrad

cartridge needs!

Pin down the details on UNATET needles and Tetrad
o replacement kits. Contact your Astatic dealer or distributor.

Or write Astatic today.

Y, THE ASTATIC CORPORATION

b= o CONNEAUT, OHIO 44030 (246) 593-41
IN CANADA: Canadian Astatic Ltd.. 1820 Eliesmere Road, Scarborough, Ontarid M1H 2V5, (416) 438 6384

...for more details circle 107 an Reader Service Card
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709-294 p.—Modern Guide to
Digital Logic: Processors
Memories & Interfaces ($9.95)

An Extraordinary Offer to introduce you to the benefits of Membership in

ELEGTRONICS BOOK CLUB

of these unique

electronics books

value to $4715) for onl

‘ ) for only each

. | with a Trial Membership in the Book Club that guarantees to
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RCA color television

for 1978

A lower level of energy consumption is the design
feature of RCA’s two new color TV chassis—CTC
85 and CTC 90. We take a detailed look at the
modular construction of the new chassis.

8 Color television engineers at
RCA have produced two new chas-
sis that are said to use 35 per cent
less power than last year's models.
The new CTC-85, in the 19-inch
receivers, and CTC-90, in the 25-
inch receivers, consume approxi-
mately the same amount of energy
as an average 100-watt lightbulb.
And, because the new chassis uses
less energy, they operate at least
16 per cent cooler than previous
RCA TV receivers. This cooler
operating temperature is expected
to mean longer life for the new
chassis.

Outside of a slight difference in
power consumption, different pic-
ture tubes, and a different Lumi-
nance/Sync Module, circuitry in
both CTC-85 and CTC-90 chassis

By Don W. Mason

is similar. Power consumption in
the CTC-85 is an average of 91
watts, and the CTC-90, with the
larger picture tube, uses an aver-
age of 102 watts.

THE POWER CIRCUITS

As might be expected with the
goal of lower power consumption,
certain changes have been made
inthe power supply circuitry of the
new “Xtended Life” chassis. To
begin with, the chassis does not
use a power transformer between
AC input and the +150-volt sup-
ply for the horizontal output stage.
Instead, a fullwave bridge rectifier
and a new SCR regulator develop
approximately 110-volts DC to op-
erate the horizontal-output stage.
All other chassis power is derived
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Fig. 1—Major sections of the new CTC 85 chassis.

from secondary windings on the
horizontal-output transformer
and separate rectifier circuits, as
shown in Fig. 1. This means that
the 150-volt power supply is "hot”
even though the remainder of the
main chassis is isolated from the
power line. And, of course, this
also means than an isolation
transformer should always be
used for servicing the chassis.
THE MODULE LINEUP

Both chassis use eight modules,
seven of which are new tothe RCA
line. The new modules include:
MDG 001 for Vertical Deflection;
MDL 001 in the CTC-85 and MDL
002A in the CTC-90 for Lumi-
nance/Sync; MDC 001 for Chroma
Processing; MDD 001, the R'G/B
Kine Driver; MDS 001 for Sound;
MDH 001, the Horizontal Oscil-
lator module; and MDR 001, the
Regulator module. The only mod-
ule carried over from previous
RCA chassis is the MCK 002
IF.AFT module. The eight mod-
ules used in the two chassis con-
tain almost all of the chassis cir-
cuitry except the horizontal out-
put stage and power supply com-
ponents. CTC-85 and CTC-90 cir-
cuitry, in general, consists of three
principal sections: power supply,
signal and deflection.

The IF/AFT Module

Two integrated circuits and one
bipolar transistor are contained in
Module MCK 002, which is the one
module carried over from previous
RCA chassis. One of the IC’s per-
forms the signal processing func-
tions of the first, second, and third
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Fig. 2—The location of signal modules—MCK and MDS modules are on left end of chassis.

IF amplifiers, along with the video
detector. This first IC also devel-
ops its own AGC for the IF stages
and provides a source of tuner
RF-stage AGC. The second IC pro-
duces AFT correction voltage for
the VHF and UHF tuners and
serves as a 4.5 MHz detector and
amplifier to provide 4.5 MHz in-
tercarrier sound to the sound
module. The bipolar transistor is
an emitter-follower (video bufter)
stage which supplies 6 volts p-p
negative-going video to the drive
Luminance/Sync module. In addi-
tion, MCK 002 supplies chroma in-
formation to Chroma Processor
module MDC 001.

Inputs to MCK 002 are the
45-MHz IF signal from the VHF
tuner, and an AGC keying pulse
from the horizontal-output trans-
former.

The outputs are luminance
video to the MDL. module, chroma
to module MDC, tuner AGC and
AFT voltage, and a 4.5 MHz IF
signal to the MDS module.

The Chroma Module
Module MDC 001, the first of the

seven new modules in the new
1978 chassis, uses a new medium-
scale-integrated circuit (MSI)
serving as a combined chroma pro-
cessor, and two bipolar transis-
tors. Functions of the module are
color bandpass amplifications,
3.58 MHz carrier regeneration,
AFPC and ACC systems, along
with chroma demodulation. The
IC also contains circuitry for the
RCA ‘customer features’—Auto-
matic Fleshtone Correction and
Automatic Chroma Overload Con-
trol.

Inputs are: approximately 600
mV chroma signal from the MCK
module, and sync from the sync
separator stage on the MDL Video
module, used for burst keying. In-
terfacing with the module are the
“color” and “tint” controls.

The Kine Driver Module

Six transistors are used in Kine
Driver MDD 001 They are em-
ployed in a way similar to that in
earlier RCA chassis—CTC 74 and
81. Three individual color output
stages with two transistors for
each stage are used. One transis-
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tor serves the video output stage
function and the other is a bias
control transistor.

Inputs to MDD 001 are: red
green, and blue color difference
signals from the Chroma module,
luminance video, and a DC-resto-
ration reset pulse from the Lumi-
nance/Sync module.

Outputs from MDD are: red,
green, and blue video signals to
drive the CRT.

The Luminance/Sync Module for
CTC-85

MDL 001, the Luminance/Sync
module, provides video amplifica-
tion and sync separation. The
module also contains the bright-
ness limiter stage, bias reset (DC
restoration) circuitry, and an in-
tegrated circuit 22-volt regulator.
Included on the module are seven
transistors with four used for
video amplifier functions. The
other three transistors are the
sync separator, the brightness
limiter, and bias reset devices.

Inputs to the module are: 6-volt
negative sync video from the IF
module MCK, vertical and hori-
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Fig. 3—Functional Block Diagram of CTC 85 color chassis.

zontal pulses for blanking, and DC
restoration. Also considered as an
input for this module is the +27V
for the IC 22-volt regulator.
Modular outputs are: 1 to 2-volt
positive sync video, 20-volt p-p
composite sync, and a 5-volt nega-
tive reset pulse used for DC resto-
ration on the MDD module.

The Luminance/;Sync Module for
CTC-90

A different combination of com-
ponents is used on Module MDL
002A for the CTC-90 chassis. Six
transistors and one IC are used.
The transistors perform the func-
tions of Contrast buffer, Video
buffer, sync separator, Beam lim-
iter, DC restoration and 22 VDC
regulator. The IC functions as a
luminance processor.

Inputs to MDL 002A are: 6V p-p
negative sync video from the MCK
module, -180 V p-p shaping pulse
and the 210 V p-p blanking pulse
from the horizontal output trans-
former. A sample of beam current
and a vertical blanking pulse is
also fed to the MDL module.

Outputs are: amplified video

and restoration pulse furnished to
the kine driver module. Sync is
furnished to the MDC, MDH and
MDG modules. The 22 V DC regu-
lated voltage is supplied to MCK
module, the tuners and the MDH
module.

The Sound Module

A single IC that is almost iden-
tical to that used in previous
XL.-100 and ColorTrak chassis is
employed on the MDS 001 Sound
Module. Aside from looks and a
lower B+ input, the only difter-
ence between the MDS module
and previous versions is the fact
that this module drives a 32-ohm
speaker rather than the 16-ohm
speaker systems used previously.

Input to the module is the 4.5
MHz intercarrier sound that
comes from the MCK IF/AFT
module. The “volume” control also
interfaces with MDS.

Output is audio at approxi-
mately 1.5 watts to drive the
speaker.

The Verticdl Deflection Module
Almost all of the vertical cir-

cuitry used in the CTC 85 chassis
is contained on MDG 001, the ver-
tical deflection module. The sys-
tem is basically a relaxation-
oscillator 'switch’ that controls the
charge and discharge of a 'ramp’
capacitor. Sawtooth voltage is de-
veloped by this action and fed to a
high-gain vertical amplifier cir-
cuit whose output drives the verti-
cal windings of the deflection
yoke. Ten transistors are con-
tained on the module.

Inputs to MDG 001 are: sync de-
rived from the sync separator cir-
cuit on the MDL module, negative
feedback from the yoke circuit,
and a "pin-cancel” signal. Inter-
faced with the vertical circuit is
the vertical-hold control, the verti-
cal-height control, and the pin-
cushion amplitude control.

Outputs include: drive current
to the vertical coils of the yoke and
convergence circuitsand a vertical
blanking pulse for the MDL mod-
ule.

The Horizontal Oscillator Module

The MDH 001 module uses
seven transistors and one SCR to
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perform the horizontal oscillator
functions. The module, basically,
is a multivibrator which drives in-
verter, huffer, and driver stages.
Additional transistors are used for
an AFC amplifier. and an X-ray
protection circuit. The SCR, oper-
ating in conjunction with a zener
diode, is used in a B+ protection
circuit that senses excessive B+
and shuts down the horizontal-
output stage. thus removing B+
from all chassis circuitry.

The inputs to MDH 001 are:
sync from the MDL module, posi-
tive and negative horizontal saw-
tooth references, a sample pulse to
the X-ray protection circuit and a
27-volt B+ sample. The horizon-
tal-hold control mounted on MDH
interfaces with module MDH.

The module output is a square-
wave signal which is coupled to
the horizontal-output transistor
through a driver transformer that
maintains AC powerline isolation
between the main chassis and the
horizontal output stage that is

“hot” with respect toone side of the

line.

The Regulator Module

Regulator function is performed
by MDR 001. It uses five transis-
tors in a comparator and oscillator
driver circuit to provide duty-cycle
control of a power SCR that
switches DC to the input of the
horizontal-output stage. The reg-
ulator uses a duty-cycle modula-
tion switching system wherein the
regutated DC appearing at the
output of the SCR becomes a func-
tion of the "on” time of the device.
The module circuitry provides the
control functions to generate a
source of regulated +110 volts to
operate the horizontal deflection
stage. Line-voltage independent
operation is assured because all
other B+ supplies are taken from
the horizontal-output transformer
windings.

CHASSIS SERVICEABILITY
With most of the circuitry in
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modular form, (Fig. 3) it’s obvious
that servicing the new RCA
CTC-85 and 90 chassis will consist
to a large extent of troubleshoot-
ing and exchanging modules. RCA
engineers seem to have done a
good job of making the modules
easily accessible for servicing.

To make module removal easier,
all chassis connections are
brought out to contacts located on
one side of the module. This ar-
rangement allows the technician
to remove the module by simply
hooking a special extraction tool
under each plug of the module and
prying the module in the direction
of arrows on the extraction tool.
The tool, incidentally, is included
with each chassis.

In addition to plug-in modules,
the new chassis features sockets
for the horizontal-output transis-
tor and the B+ regulator SCR. A
number of protective fuses are also
used in the new chassis to protect
critical areas against accidents
and catastrophic failures. B
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Modular chroma
servicing

Modern modular chroma circuits often
need servicing when module replacement
proves impractical. Knowing the
functions performed by the chroma
modules is your first step toward

efficient troubleshooting. Part 1

By Bernard B. Daien
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@ Modern modular color televi-
sion receivers often need trou-
bleshooting and repair. In smaller
towns there may be no source of
trade-in modules within distance.
Or, the set under repair may not be
a popular brand and there may be
no easily obtainable components.

Whatever the reason, when a
module has been replaced and
promptly fails again, further
module replacement is not indi-
cated until the cause of the failure
1s determined. We all know, at-
tempts to charge the customer for
a module twice can lead to some
real customer relations problems.

Some manufacturers in the
past, have viewed the modular
concept as an answer to “the tech-
nician problem”. As TV sets grew
more complex due to automatic
controls, and frills, the level of
technicians’ skills demanded has
increased rapidly. It was thought
that modules, interchanged by
semi-skilled personnel would re-
duce the need for trained techni-
cians. But, actual practice has
shown that this is not the case, (as
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illustrated by the first example
shown, the RCA CTC 76 chassis,
sold in the 1975-76 year.)

Actual chroma circuitry, from
popular makes of modular color
sets, are used in this article and
the one to follow. Models out of the
recent past have been chosen,
since it is unlikely that brand new
models will appear in the repair
shop so soon, (except for in-
warranty work). Thus the content
of this article should be im-
mediately useful for work most
likely to be in the shop now.

Before plunging into specific
circuits circuitry, let’s take time
for a simple review of basic chroma
circuitry. That way we’ll all use
the same terms to understand the
schematics and explanations.

THE BUSY SUBCARRIER

It was ascertained that a signal
could be transmitted on a mod-
ulating frequency of 3.579,545
MHz and it would cause very little
interference with the existing sig-
nals and their harmonics (sync
pulses are square waves with

numerous harmonics). Actually
this signal, which we will call the
3.568 MHz signal, is two separate
signals, but through ingenuity the
two signals are on the same fre-
quency! One signal is sent on 3.58
during horizontal trace, and is
called the “chroma” signal, (sym-
bol “C”). The other signal is sent
during the horizontal retrace,
(flyback) interval, and is called the
“burst” signal. Thus, although
both the chroma and the burst sig-
nal are on the 3.58 MHz, they do
not exist at the same time, hence
they do not interfere.

Remembering your basic theo-
ry, we need two signals for color
because it is sent via phase mod-
ulation and is demodulated by a
“phase detector”. The detector
compares the phase of two input
signals and gives an output which
varies in amplitude as the phase of
two input signalsvary with respect
to each other.

Because the chroma and burst
signals do not occur simultaneous-
ly, we need to generate a continu-
ous wave 3.58 MHz signal at the

receiver so the demodulators may
compare the signals. This "color
burst regeneration” is accom-
plished by means of the horizon-
tal keying pulses. Here’s how it
works.

The detected composite video
signal (see Figure 1) is amplified
in the first video amplifier which
has a 4 MHz bandwidth, thus
amplifying the 3.58 MHz signals.
The 3.58 signals are taken off
through the 10 pfd capacitor, C1,
and applied to the 3.58 tuned cir-
cuit at the input to the first
chroma amp. The amplified sig-
nals are passed to another 3.58
MHz tuned circuit at the output of
the chroma amp. The tuned cir-
cuits pass only 3.58 MHz + and

0.5 MHz, which eliminates the
sync signals but passes both 3.58
MHz signals on to the burst ampli-
fier via C2.

KEYING THE BURST AMP

Note that the burst amplifier
has no d.c. bias source, and TS is
normally turned off. But, a large
positive polarity keying pulse
from a flyback winding is applied
to the base of the burst amp via R1.
The pulses applied to R1 occur dur-
ing retrace intervals only. The
burst amp is thus turned on only
during the duration of the 3.58
burst signal, and is off during the
3.58 chroma signal. It is used to
sync a free running 3.58 MHz crys-
tal oscillator to exactly lock, in
frequency and phase, with the 3.58
MHz burst signal. If the station’s
burst signal drifts in phase, the
receiver 3.58 follows it exactly. By
this means we establish acontinu-
ous reference signal from an in-
termittent reference signal.

At this point I will show some
common variations in chroma cir-
cuits. It’s important because mod-
ules and IC’s must be serviced first
as functions. That is you should
get to the point where you can tell
what circuit variation is in an IC
by the input and output signals
normally present. These inputs
and outputs, plus supply voltages,
are always available on the socket
terminals.

Referring to Figure 2, we see
another color burst regenerator
variation, which also yields a con-
tinuous reference signal from the
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intermittent burst.

This circuit does not use a con-
tinuous, free running oscillator to
provide the continuous signal. In-
stead, the burst amp delivers 3.58
MHz bursts to the 3.58 MHz crys-
tal via C1. Since the crystal has a
very high "Q", it “rings”, provid-
ing a slowly damped wave train,
which does not decay to zero before
the next burst rings the crystal
again. Thus the output of the crys-
tal is varying in amplitude, but
never stops completely. Coil L2
and C2 are impedance matching
for the high input impedance of an
emitter follower which drives a
clipper amplifier. Here the signal
is amplified, then limited, to pro-
vide a signal which no longer var-
les in amplitude. The next, or out-
put amplifier has a slug tuned 3.58
MHz tuned circuit which elimi-
nates the harmonics associated
with a clipped wave, and restores a
sine wave. (Note, the clipper am-
plifier and following tuned ampli-
fier is almost the same in function
to the limiter used in F.M. receiver
LF. circuitry). Thus the intermit-
tent burst signal is converted into
a continuous signal, as in the pre-
vious locked oscillator circuit.

BASIC DIFFERENCES

There is a significant difference
between the two circuits however,
which must be pointed out, since it
1s important in trouble shooting.
The locked oscillator runs at all
times...but on the correct fre-
quency only when the burst is
present. When the burst is absent
the oscillator frequency is incor-
rect.

The ringing crystal circuit has
no output when the burst is ab-
sent. Thus the absence of burst
produces different symptoms in
these two main variations of color
burst regeneration, as you can
now appreciate. This hasa marked
effect on the color killer and other
circuits, dependent upon signals
from the regenerator circuitry.

Generally the chroma signal,
“C”, is amplified by two bandpass
amplifiers, with passband of 1
MHz width, centered on 3.58, (3.58
+ 0.5 MHz). These amplifiers are
quite conventional, and resemble
broadly tuned LF. stages. They
have a form of AGC, called “ACC”

BURST CRYSTAL "RINGS

3.58 OUT. WITH CLIPPING
HARMONICS REMOVED

P

e
3.58 MHz
CRYSTAL

o

BURST AMP

EMITTER FOLLOWER

~»
CLIPPING LEVEL
A et

CLIPPER AMP

e

TUNED OUTPUT AMP

=|

{

1.58 MH2 AMPLIFIED
ANO CLIPPED

Fig. 2—Schematic drawing of 3.58 MHz “‘crystal

ringing” oscillator circuit.
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DEMODULATOR
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OETECTOR
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o [ BLUE
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CRYSTAL

HORIZONTAL RETRACE KEYING

|

|

)
LUiretR amp — STt
Cl Al .58 Mz SHIFTER

Fig. 3—Block diagram of typical chroma section.

(Automatic Color Control).

There is one important function
that is not in a conventional
IF...the color killer. The color kill-
er acts as a switch, cutting the
chroma amp off when the color
burst is absent, (that is, when color
is not being transmitted). This
prevents colors appearing in black
and white telecasts, or in the noise
on unused channels.

COLOR KILLER DEFECTS
Both the ACC, and the color kill-
er, usually operate from the same
level detector, called the “killer
detector”..but the ACC is a gain
control, while the color killer,
“CK” is an on/off switch. Thus a
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defect in the killer detector affects
both ACC and CK in most cases.
On modular sets there is often an
adjustment for the ACC. On sets
with crystal controlled 3.58 MHz
free running oscillators, the burst
may vary in amplitude with the
signal over a considerable range of
amplitude, therefore a color killer
threshold control isoften included.
On sets with ringing crystal burst
regenerators, the absence of burst
results in no drive to the clipper
limiter, and thus no base (grid)
leak bias. The absence of grid leak
bias is a positive indication of no
burst, hence the color killer
threshold control is often omitted.

The output of the chroma ampli-



fiers is called the “C” signal, and is
one input to the color demodula-
tors, (also called phase detectors,
or synchronous detectors). Refer
now to Figure 3.

The “C”, or chroma output of the
chroma amp is fed to the phase
detector (red demodulator), and
the output of the burst regenerator
is also fed to the same demod-
ulator. The regenerator output is
labeled “I”, and is a rock steady
reference. The “C” is phase mod-
ulated in accordance with the color
being transmitted, hence there isa
varying phase difference between
the C and the I, and the phase de-
tector converts this phase differ-
ence into an output. When red is
transmitted, the red demodulator
output is at maximum, (and C and
[ are in phase.)

THE “BLUE’" REFERENCE SIGNAL

These same two signals, I and C
are also used to develop the blue
signal in a similar manner, with
one exception, as shown by the
dotted lines in Figure 3. Forblue, a
90 degree phase shifter is placed in
series with the I signal. The phase
shifted “1” signal is labeled “Q”.
Maximum output from the blue
demodulator is obtained when C
and @ are in phase. Thus the blue
demodulator has its maximum
output when the C signal is shifted
90 degrees from red, which is blue.

The important thing to note
here is that the demodulator out-
puts are marked “R-Y” and, “B-Y”.
“Y” is the symbol for the lumi-
nance channel, hence R-Y means
red without luminance...or pure
color only. R + Y would indicate
red plus luminance. It is impor-
tant to note this, as it is the key to
the several variations of color de-
modulators used in modular re-
ceivers. The above circuit is the
basic one, used in most early color
receivers, and therefore consid-
ered a “standard”.

For the present we’ll leave our
discussion of modern modular
color circuitry with this basic
model. Next month we’ll want to
talk about some variations of this
standard circuit, and we’ll end
with a look at some specific manu-
facturer’s models now on the mar-
ket along with procedures for
diagnosing color problems.®

[ operation.

You can be sure

more times in more circuits in more places
than with any other multimeters on the market today

Each Sencore DVM is backed
with 15 Megohm input im-
pedance for one third less cir-

DVM38 $348
3% DIGIT 1% DCV ACCURACY
AUTO-RANGING DVM

A “prime’” standard at your fingertips for
measurements you can trust. Auto-ranging
for extended low-level range and ease of
15 Megohm input impedance
assures .1% reading accuracy is maintained
in solid state circuits. Highly sensitive, yet
fully protected to 2000 VDC overloads. Hi
Lo Power Ohms circuit simplifies in-circuit
resistance measurements

DVM37 nNev $248
3% DIGIT 1% DCV ACCURACY
PORTABLE DVM

Prime standard .1% accuracy on the bench
or in the field tor less than $250. The
DVM37 is the most accurate portable DVM
you can buy, with 15 Megohm input imped
ance for 50% more accuracy. Includes auto
matic features—Auto Zero, Polarity, Deci
mal, Overrange. Fully protected inside to
over 2000V on all functions, including
Ohms, and protected outside with super
rugged case. Full ranges for every test.
Fingertip “"Push-On’’ switch in probe saves
batteries as power is applied only when
needed

s ot
L m it

In stock at your favorite local
Sencore Full Line Distributor.

cuit loading on every measure-
ment. That means 50% higher
accuracy than other DVMs.

DVM32 $198
3% DIGIT 5% DCV ACCURACY
PORTABLE DIGITAL MULTIMETER
Bench and field master for digital accuracy
measurements anywhere. 0.5% DCV accur-
acy, backed with 15 Megohm input imped-
ance. Exclusive battery-saving Auto-Display
turns the dispiay on automatically when you
make a measurement. 2000V input protect-
ion on all functions and ranges—including
Ohms

DVM36 $158
3% DIGIT .5% DCV ACCURACY
POCKET PORTABLE DVM

Pocket portable lab accurate performance
that fits every budget with highest perform
ance-to-price benefits of any meter. 5% DCV
accuracy, backed with 15 Megohm input im
pedance for lowest circuit loading. Full pro-
tection to 1000 V on all functions and
ranges—including ohms.  Drop-proot case
Battery-saving ‘‘Push On” button in probe.

DVM35 $134
3 DIGIT 1% DCV ACCURACY
POCKET PORTABLE DVM

Fast, direct reading digital accuracy for the
man on the go. Same features as DVM36
except 3-digit, 1% DCV accuracy, backed
by 15 Megohm input impedance that is ten
times more accurate than analog meters

SENCORE

DIGITAL MULTIMETER SPECIALISTS
3200 Sencore Dr., Sioux Falls, SD 57107 (605) 339-0100

...tor more details circle 132 on Reader Service Card
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Magnetic
tape
recorders
-A prelude
to video

By Bernard Daien

(EDITOR’S NOTE: With the
progression of the video tape re-
corder player from the educational
and industrial environments into
the area of home entertainment
products, the need now exists
among servicers of home elec-
tronic products for a basic under-
standing of these units. None is
possible without a basic grasp of
magnetic tape recording theory.

Of course, many who read this
magazine already possess such an
understanding, having serviced
home audio tape recorders in their
shops for many years. For others,
however, it is a new area of poten-
tial service business and as such,
ET/D feels the need exists for a
review of magnetic tape recording
theory.

With this article, ET/D will
begin a series that will lead ulti-
mately toward a detailed look at
the specific, and very complex, cir-
cuitry to be found inside of the
three basic home video tape ma-
chines now being promoted so ag-
gressively by the nation’s major
television manufacturers.

It is an entirely new market,
thus a new opportunity for more

service business, for the shop that
is ready and prepared to handle
the challenge.

We would also like to point out
that the manufacturers them-
selves are currently running in-
structional schools on video tape
recorder/player servicing. If you
are seriously considering making
this area a part of your regular
service business, we would highly
recommend you consider attend-
ing one of these schools).

The simplest theoretical audio
frequency tape recorder consists of
four basic parts; a recording head,
magnetizable tape, a motor to pull
the tape past the head, and a
source of the electrical current
waveforms which are to be record-
ed.

In practical machines, however,
we need to add many more work-
ing parts, electrical, mechanical,
and electromechanical. Electrical
parts include those necessary for
biasing, erasing the tape before
recording, and equalization net-
works to match the frequency
characteristics of the tape record-
ing/playback process.

Electromechanical parts in-

o s ol _ e

RCA's new **SelectaVision" video cassette recorder is an example of the different types of video recorders now on the market.
The model shown will record and playback up to four hours of TV programming. Optional accessories are a microphone and
black-and-white TV camera.
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clude motors, and controls for the
proper operation of the machine.
Finally, many machines include
some type of audio gain control to
prevent overload of the tape (sat-
uration). Sometimes volume com-
pression is employed in record,
and expansion in playback, in
order to achieve a wider range of
amplitude than the tape itself can
accommodate.

THE RECORDING HEAD

Recording heads are made of
metals like mu-metal, or ferrite,
with a small air gap. The signal is
applied by means of a current
through a windingon the core. The
tape is held in close contact with
the core, and pulled across the gap,
as in Figure 1.

The width of the air gap is im-
portant, and depends upon the
highest frequency to be recorded,
and the speed at which the tape is
pulled. This is due to the fact that
if the gap is equal to a half wave
(as printed on the tape), then a
corresponding magnetic half wave
will be impressed on the tape by
the magnetic field which extends
outward from the gap and pene-
trates the tape. But if the gap is
large enough to accommodate a
full wave, then both the positive
and the negative half waves will
exist simultaneously, cancelling
each other, and imprinting noth-
ing on the tape. This is shown in
Figures 2A and 2B.

We can easily calculate the
maximum width of the gap. For
example, let’s assume we wish to
record 15 kHz at a speed of 7.5
inches per second. Then, at 15 kHz,
one cycle takes ;. of a second.
During this time the tape will
move 7.5 inches, divided by 15,000
which equals one half of a thou-
sandth of an inch.

HIGH FREQUENCY PROBLEMS

A half wave would occupy only a
quarter of a thousandth of an inch!
Thus the gap becomes quite
small—too small for the lower fre-
quencies, reducing the range of
frequencies which can be handled
with the head. What can we do to
make the gap larger? If we in-
crease the tape speed to 15 inches
per second, then a full wave be-
comes one thousandth of an inch,
and the half wave a half thou-

CORE

S B TAPE
GAP

Fig. 1—Pulsating magnetic fields from the record head, in step with the modulating signal, penetrate
the tape as it passes the gap, creating small bar magnets on the tape. On playback, the magnetic
fields associated with the bar magnets penetrate the field created by current in a playback coil. A
voltage is created which is then amplified and reproduced as sound.

GAP WIDTH

N
100 1 1

Light areas are Magnetic imprint
TAPE MOVEMENT ——@» of positive half cycles of current.

Dark areas are magnetic imprint of

negative half cycles of current.

Fig. 2A—Light areas represent magnetic imprints of positive half cycles of current. The dark areas are
the imprint of the negative half cycles of current.

GAP WIDTH

F—=r e
{1000 Y100 1

Fig. 2B—Tape recorded on the machine with a gap width corresponding to a full wave.

CURRENT SMALL C
LIMITING (HIGH FASS)
RESISTOR
FROM 50KHz
RECORD HEAD BIAS OSCILLATOR
50KHz sl
TRAP T

L

FROM AUDIO AMPLIFIER

Fig. 3—Parallel resonant trap used for decoupling the bias and audio circuitry.
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sandth of an inch at 15 kHz. Thus
high tape speeds are required
to record high frequencies, if
reasonable head gaps are to be
used. This is why professional ma-
chines use 15 inches per second for
high fidelity, while the little
pocket recorders intended for tele-
phone quality dictating use run at
less than 2 inches per second.

By now you probably realize
that if we have problems with tape
speed and head gap at audio fre-
quencies, we need to find more
sophisticated techniques to
achieve video frequencies of four
megaHertz. Further, even at 15
inches per second, a one hour re-
cording requires 4,500 feet of tape.
If we increase tape speed, we use
even more tape per hour! And
there is a limit to how small a gap
can be made, and still be practical.
As a matter of fact, the problem of
head gap size limits the frequency
range of tape recorders to less than
ten octaves. Thus, if the highest
frequency to be recorded is 20 kHz,
then the lowest frequency with
useful output will be about 40 Hz.

Again, this poses a problem if we
are to record video, which requires
a bandwidth of zero to four mega-
Hertz. We solve the problem with
a combination of heterodyne fre-
quency conversion and frequency
modulation. But this is the subject
of a later article.

BIAS AND ERASE OSCILLATOR

Recording audio on tape results
in weak, noisy, and distorted sig-
nals. This is due to the non-
linearity inherent in the hys-
terisis loop of magnetic materials.
Such loops are basic to magnetic
components such as transformers,
reactors, etc., and consequently
are part of every fundamental
electronics course, and so will not
be rehashed here.

Suffice to say that it has been
discovered that the use of another,
larger, sine wave, applied to the
tape simultaneously with the au-
dio, reduces the distortion and
noise, and increases the tape out-
put level. This “bias” frequency is
well above the audible range, and
thus is not heard, even if it records
on the tape...usually being in the
range of 40 kHz to 80 kHz. The
bias current in the recording head

TAPE

ERASE HEAD

RECORD HEAD
TAPE TRAVEL — 8

Fig. 4—Placement of the erase and record heads in a typical recorder.

is several times greater than the
signal current to be recorded. If
you consider that the amplitude
and frequency of the bias current
is larger than the signal current, it
becomes apparent the bias is a
“carrier” on which the signal rides
as “modulation”. The circuit ar-
rangement is shown in Figure 3.
Note the use of the parallel reso-
nant trap which aids in decoupling
the bias and audio circuitry.

SEPARATE ERASE HEAD

The bias oscillator is also used
for erasing the tape prior to record-
ing. Erasing is accomplished by
means of a separate head in most
machines. The erase head uses a
larger gap than the recording
head, since its only function is to
demagnetize and not to record.
The erase head current is at least
ten times greater than the bias
current, running to hundreds of
milliamperes, and requiring sev-
eral watts of power. The arrange-
ment of heads is shown in Figure
4,

It should be noted for service
purposes that the bias/erase
waveform must be symmetrical. If
the wave is distorted so that one
half is greater than the other
(clipping, bottoming, or satura-
tion), the resulting magnetic field
will likewise be greater in one di-
rection than the other, leaving the
tape magnetized, rather than de-
magnetized. What is essential is a
good clean sine wave.

THE PLAYBACK HEAD

A head similar to the recording
head is used for playback. (Some of
the less expensive machines use
the same head for record and
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playback, with the bias current
turned off in playback). As the
tape moves past the head, the
magnetic field induces a voltage in
the head coil. The voltage induced
depends upon the rate of cutting
the magnetic lines of force, thus a
high frequency, which changes
faster, induces more voltage in the
playback head than does a low fre-
quency. This results in a rising
characteristic in voltage versus
frequency. This rate of rise is ap-
proximately six decibels per oc-
tave. The average playback head
output is about one millivolt at 1
kHz.

In order to compensate for the
loss of low frequencies, an equal-
ization network is incorporated in
the playback circuitry, providing
low frequency boost. Since the
lows are amplified more than the
highs, any 60 Hz hum becomes
very noticeable, and with 60 Hz
motors nearby, careful lead dress
and shielding is required. Any re-
pairs must take this into account.
The use of unshielded substitute
parts such as open frame trans-
formers definitely will result in
problems. Some machines use low
frequency boost in recording, in
order to provide more low fre-
quency signal level on the tape, to
help overcome this situation.

THE MOTORS

Small battery operated record-
ers use DC motors and AC op-
erated machines use AC motors,
but with a great variation as to
the type and number of motors.
Small home recorders use only one
motor, while professional ma-
chines use as many as three to per-
form the functions of wind, re-




CLIPPED WAVE

/2
"

Fig. 5—Distorted bias waveform results in a
magnetized tape as it is dragged pass the
“erase’’ head instead of a demagnetized tape
necessary for noise-free recording.

wind, and fast forward. Different
motor arrangements result in
wide variations in the electro me-
chanical controls, such as relays,
solenoids, switches, etc., in order
to insure that uniform tension is
applied to the tape as it runs over
the head. If slack develops, the
tape will fall away from the head.
Excessive tension will stretch or
snap the tape. Either condition is
worsened by sudden stopping and

starting.

Another important factor is reel
synchronization. The reels must
be synchronized in lineal tape
speed, and not in revolutions,
since as the tape passes from reel
to reel, the effective diameter of
one decreases as the other in-
creases. The speed must be con-
stant, since any variation results
in a change in the frequency re-
corded, or replayed.

VIOEO TOLERANCE SMALL

In audio, such variations results
in ‘wow’. In video the effect is seen
as incorrect color. Not even the
smallest change can be tolerated
by the phase modulated color sig-
nal since the phase represents the
color being reproduced. Thus any
variation in tape speed shows up
as phase error in relation to the
color signal.

Remember that color lock must
be good to less than one cycle out of
3,579,545 cycles per second. Thus,
it is obvious a need for elaborate

systems to control and maintain
the speed of video machines exists.
Synchronous motors are fre-
quently used, although they run
very hot if any attempt is made to
control speed electrically. They
need a flywheel for uniform speed
and consequently come up to speed
slowly, are large, heavy and ex-
pensive. Induction motors accel-
erate fast, run cool, radiate very
little hum field, and are easily
speed controlled electronically.

Experience has shown us that
dirt is the commonest mainte-
nance problem on recorders.
Gummed bearings cause friction
and drag, overheating motors, and
changing tape tension with con-
sequent tape and head wear. Dirt
scratches the head, which ruins
the tapes. And, vice versa, a dirty
tape will sometimes scratch a
head.

(In our next article, we will dis-
cuss the complexities associated
with recording a color video sig-
nal). &

RELY ON THE MODULE REBUILDER

T0 REBUILD YOUR MODULES AND SPEED-UP YOUR SERVICE ON MODULAR TV'S
HIGHER PROFITS - NO INVENTORY NEEDED

WE: - Specialize in all Magnavox & G.E. modules
- Service all Magnavox remote controls
- Final check all modules on an operating chassis
- Use only factory specs parts for repairs
- Have been in TV servicing for 20 years
- Are factory trained, CET's & state licensed
- Give you a 1 year limited guarantee

SEND YOUR MODULES NOW - 48 HOURS IN SHOP SERVICE

MODULAR
> ELECTRONICS SERVICES, LTD

/ \ 4024 W. 10th St.

/ - Indianapolis, Ind 46222
(317) 243-8347

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

NOVEMBER 1977, ELECTRONIC TECHNICIAN/DEALER / 39



TEST INSTRUMENT REPORT
e

For more information about this test instrument circle 147 on the'
Reader Service Card in this issue.

B&K-Precision’s
autoranging counter

model 1827

@ The new Model 1827 Autorang-
ing Frequency Counter from
B&K-Precision is an exceedingly
compact, portable, lightweight in-
strument of almost shirt-pocket
size. It has been designed for mea-
surement of frequencies from 100
Hz to 30 MHz.

A front panel function switch

selects 1 SEC preset gate interval
or AUTO range. In the AUTO po-
sition, the correct gate interval for
maximum resolution without
overranging the instrument is au-
tomatically determined and
proper frequency unit indicators
for kHz or MHz are turned on. In
the 1 SEC position, the display
will indicate frequency to the close
Hz even if the leading most signif-
icant digit (MSD) is beyond the
display range.

The display consists of six
7-segment LED numerical display
units and three LED’s for units
and overrange indication. An
internal time base of 4 MHz is
generated by a crystal-controlled
oscillator.

A battery saver feature is incor-
porated into the Model 1827. The
frequency being measured is dis-
played only when the DISPLAY
button is pushed. The display will
stay as long as the button is de-
pressed and for an additional 10
seconds after the button is re-
leased. External power defeats the
battery saver, and the display
stays on continuously.

The counter is said to be low on
power consumption and operates
on 6 AA batteries, with an op-
tional charger/adapter, or exter-
nal DC.

The model 1827 frequency
counter weighs less than one
pound with batteries. It is priced
at $120.00 m

Hickok
model 422
mobile

CB tester
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® The Hickok Instrument Com-
pany has just introduced a test in-
strument for mobile CB radio that
seems to live up to its descrip-
tion—completely portable. The
new Model 422 Mobile CB Tester
is housed in a lightweight (3 lbs.)
carrying case, operates from the
vehicle’s cigarette lighter outlet,
and will test the complete mobile
CB system from microphone to an-
tenna, from battery to speaker.

By way of an 8-step self-guided
test sequence, the Model 422 will
check all transceiver functions in-
cluding output frequency, power,
and SWR plus accurate receiver
and modulation tests. All output
readings are displayed on a digital
readout.



Frequency tests cover the full
Class D citizens band, with 100
ppm time base accuracy (+ 1

count). RF power can be checked
from 01.0 watts to 10.0 watts, with
3-digit readout with + 2% accu- |
racy at 4 watts. SWR is checked

from 01.00 to 20.00, with a 4-digit |
readout, + 0.2 accuracy from 1.00 |
to 3.00. Audio modulation test de- |
tects audio envelope of RF output |
of the transceiver and provides an
accurate audible signal by means
of its built-in speaker. The re-

RF signal at 27.205 MHz (channel
20) of 20 pV (£ 5 pV) with 30%
modulation at 1 kHz.

The new instrument also checks
battery voltage from 11.5 to 17.0
VDC, with a 3-digit display + 0.3

|
ceiver test provides a modulated ‘
l

volt accuracy. An internal dummy [

load allows off-the-air testing of
all transceiver functions except
antenna SWR. The unit will also
self-test itself by connecting the |
receiver test signal to frequency
measurements circuits.

The Model 422 comes complete

|
[
|
with two 2'% foot cables with a |

SUBBER®

MARK 1v-CUuvB

A TIMESAVING  [Bome & 208
INSTRUMENT & .@
BY CASTLE .

UHF-VHF TV tuner and i-f signal analyst
Incorporates these important features:

¢ Tunes all UHF & VHF Channels
e Electronic Fine Tuning

Dual 40 MHZ IF Output Jacks
Battery Condition Indicator

MARK [V-CUVB Net $64.95

(BATTERY POWERED ONLY)

= CASTLE ELECTRONICS

5233 Old South Highway 37

Bloomington, Indiana 47401
®

For More Details and Specifications Contact Your Nearest Distributor

in Canada: Len Finkler Ltd; Ontario

...tor more details circle 108 on Reader Service Card

male PL-259 connector to the
radio and a female PL-259 connec-
tor to the antenna. Power re-
quirements are 11.5 tp 17 volts, 1
amp: via a standard plug for con-
nection into the vehicle cigarette
lighter outlet. Dimensions are 9-%
inches wide by 9-% inches long by
4 inches high. It is list priced at
$325. =

For more information about this
instrument, circle 148 on the Reader Service
Card in this issue.

ISORTIP

cordless

soldering iron
completely recharges
in 60 minutes.

MAKES CORDLESS SOLDERING
PRACTICAL FOR
HEAVY-USE APPLICATIONS.

The Iso-Tip 60 can make up to .~._
125 electronic joints or more =
per charge. When completely
discharged, the iron can be

recharged and used in a few

minutes or fully recharged in :iGSs?gr;;;n Q.Y

an hour. Low voltage, battery arr: o { Al \

powered, ground free isolated Yl L N

tip design. Ask your electronics 2 i

dealer. RipSLa : \
PC Drill. /

WAHL CLIPPER CORPORATION g —

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING }}-—

2902 Locust Street » Sterling lllinois 61081 » (815) 625-6525 ~XX ¥

*Manufacturing Excellence Since 1919
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WINTER SALE

ICC TUBES NEW BOXED 80% OFF

5-1B3 $5.85 5-6GHB8 $4.70
5-1BC2A $6.00 5--6EH7 $5.70
5-2AV2 $4.70 5 6EJ7 $5.30
§-3HAS $5.70 56GU7 $6.20
5-6BZ6 $4.65 5 6HAS §5.70
5-6EA8 $5.85 5-17BF11 $8.85
5-6CG7 $4.50 56JC6 $6.65
5-6GM6 $6.20 5--6KE8 $9.05
TRANSISTORS

2S8C1172 (ECG238)—8$4.95

REPL. ZEN. 121-831—84.95

REPL. ZEN. 121-985—83.95

REPL. ZEN. 121-758--82.95

REPL. ZEN. 121-1003—85.95
2N3055—ECG 181-8K3027—3 for $1.98
Rpt Syl. ECG 192--81.25

AC 100 (PHILCO) ECG 283—82.95

100—2.5 Amp. 1000 PIV—$9.95

4-—8KV FOCUS RECT.—$2.00

5—BOOST RECT —$2.00

5—SYLV. DUAL DIODES ECG 113—%1.98

1 LB. SOLDER 60/40 .062—85.49

3-90% COLOR CRT. BOOST—$11.95
6—2.5 AMP CKT BREAK. $3.00

6—3.25 AMP CKT BREAK. $3.00

2—2 Set Couplers—$3.00

2-4 Set Couplers—$4 .49

2-Univ. BEHIND SET ANT-—-$5.00

6—ANT. CLOTHE SPINS—$1.19

6—75-300 OHM MATCH XFMR.—$5.95
WELLER CORDLESS SOLD IRON—$13.95
50 Ft. SPEAKER HOOKUP WIRE—$.98

100 Ft. SPEAKER HOOKUP WIRE—$1.89
6—PL 259-—-$2.95

4-66 MEG HV RESIST. (IRC)--$1.69
200—ASST D RESIST. (CUT LEADS)—$1.89
50 ASSTD W.W. GLASS RESIST —$1.98
100 ASST'D CERAM COND (CUT LEADS)— $1.98
50 ASSTD COND (TRANS WORK)—$2.98
50 ASSTD CONTROLS—$2.00

2-UNDER PILLOW SPKR.'W. PLUG—$1 19
3-CHEATER CORDS—$1.49

3—CHEATER CORDS (POL.}—$1.59

6 PC. ALIGN. KIT—$1.19

ZEN. TRIPL. 212-109—%2.95

COLOR FLYBACKS

RCA 136640- (FLY 516)—8$3.95

RCA 137545 (FLY 588)—$3.95

PHILCO 32-10132-1 (FLY 496)--$2.95
2—JAP FLY (ASST'D)—$1.95

COLOR YOKES

SILVERTONE 80-56-4G (LESS COVER)— $6.95
PACK. BELL 290545-2E (y159)—$5.95
FLEETWOOD 70F181-—$5.95

WEST. 490V031D01—(Y231)--$5.95

GEN. ELECT. EP 76X10—Y232)—$595
GEN. ELECT. EP 76X11 (Y234)--85.95
MOTOROLA 24D68592801—Y191)—-$6.95
JAP YOKE ADAPTABLE ONLY $3.50 EACH
2—BLUE LAT. MAG/'W PUR. RINGS—$2.98
3—IRISH CASS. TAPES c-60—8$1.29
3—IRISH CASS. TAPES C-90--%1.59
2—IRISH 8 TRACK (90 MIN)}—$2.98

10 ALLUUGATOR CLIPS (HVY DUTY)—81.19
10 HV ANODE LEADS (22K BLEEDER)— $1.29
2-HV ANODE LEADS 40KV tARGE CUP— $1.19

SPEAKERS

2" TWEETER—$.689

3" 5g/$.99

3% ROUND $1.29

5'" HORN-INDOOR-OUTDOOR-—§5.49
6 "ROUND—$1.69

6X9' COAX 10 Oz. Mag. $8 95

6X9'' 20 OZ MAG. $10.95

5%—30 OZ. MAG. $2.95

1—TECH SPRAY BLUE STUFF—$1.89
1—TECH SPRAY BLUE SHOWER--$2.99
1—CHEMTRONICS TUN-O-WASH—$2.99
1—CHEM. TUN-O-FOAM 802 —$2.19
1—CHEM. TUN-O-POWER 80z.—$2.39
TECH SPRAY (CRAZY GLUE)--$1.00
80-MId. 450 VOLTS—2 for 2.19 (AXIAL)
200 MFD. 175 V. (RAD. LEADS)—2 for $2.19
33 MFD. 350 V. (AXIAL) 6 for $2.49

500 MFD. 50 VOLTS 3 for $1.89

1000 MFD. 35 V. —3 for $1.89 (AXIAL)

DIST. FOR B/K TEST EQUIPMENT
SEND FOR FREE CATALOG
MINIMUM ORDER $50.00
Orders under $50.00-$3.00 shipping & handling
SEND CHECK OR M.O.

TV TECH SPECIALS

P.O. BOX 603
KINGS PARK. L., NEW YORK 11754
PHONE 516-269-0805

DEALER SHOWCASE
e

Descriptions and specifications of the products in-
cluded in this department are provided by the man-
ufacturers. For additionalinformation, circle the cor-
responding numbers on the Reader Service Cardin
this issue

CB TROUBLE TAPE 149

A new tape cassette that will allow a
CB ownertoidentifyandeliminate CB
interference sources is now available
in a counter-top merchandising pro-
gram available from GC Electronics.
The tape fits all cassette players, and
is accompanied by a pamphlet that de-

scribes various types of interferences,
and which suppressor to use. The mer-
chandising program, No.17-250, con-
sists of a P.O.P. easel supporting six
trouble tapes. Suggested retail price
per tape is $4.95.

TAPE HEAD CLEANER 150

A new Foam-cleaner kit for audio,
video, instrumentation and digital
recording equipment has been intro-
duced by Nortronics. The new kit in-
cludes a liquid cleaner that breaks up

...tor more details circte 139 on Reader Service Card
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oxide and dirt accumulations on tape
heads, capstans and guides—and a
supply of cellular foam swabs that are
lint-free and reusable. The liquid
cleaner is said to be safe for use on
rubber parts and tape heads, and will
not leave a residue. Designated QM-85
Foam & Cleaner, the kits are supplied
dealers in a stand-out package for rack
or shelf mounting. Illustrated instruc-
tions appear on the rear panel of each
package.

HOME ENTERTAINMENT SYSTEM 151

A new tri-mode home entertain-
ment system that provides 7 watts of
continuous power per channel mini-
mum RMS at 8 ohms from 100 Hz to 20
kHz, is new from Channel Master. The
new unit consists of a deluxe AM/FM
multiplex receiver with stereo 8-track

recorder player and built-in record
changer, and dual speakers in bass re-
flex ported cabinets. The receiver fea-
tures 2 large illuminated dual-
function meters. One is used in the
receiving mode, for AM tuning, and
the other for FM tuning. In recording,
the meters automatically become left
and right channel recording level in-
dicators. All input functions are iden-
tified on the front panel by LED lights.
It retails for $339.95.

FREQUENCY COUNTER 152

A new frequency counter designed
primarily for mobile CB applications
has been announced by EICO. Desig-
nated the model 700, the new counter
operates automatically on transmit
and indicates frequencies in a range

from 5 Hz to 27 MHz. In standby only
the decimal point of the readout is
lighted and a current of less than 70
mils isdrawn. Accuracy is + 10ppm in
measurements from audio frequencies



up to radio frequency range. Can be
driven directly with 5 volt TTL sig-
nals. $69.95 in kit form and $99.95
assembled.

CB ANTENNA HARDWARE DISPLAY153 |

A complete collection of antenna in-
stallation hardware, as well as essen- |
tial accessories for antenna mainte-
nance, are now available in a store
display from GC Electronics. The |
products are all 40-channel approved

and are displayed on an attractive 4
foot by 4 foot self-service display. Ten
different types of hatchback, trunk,
mirror and bumper mounts are fea- |
tured. Four varieties of co-phase har- |
nesses with GC’s Mixer Balun Cir- |

cuitry are included in the display. !

UNIVERSAL AC ADAPTER 154 |

A universal power adapter for the
operation of toys, games and
appliances that usually operateon 2 to
5 dry cells, or the 9-volt transistor bat-
teries is now available from Dynamic
Instrument. Called the Quadraplug,
the device features four interchange-

o W a_«,u,;‘_f;'s
P < @y w \

4'
N i

able plug tips and a variable voltage
range. Two models are available—the
deluxe model, U390-5, and the less ex-
pensive model, S690-5. The U390-5
has a 3 to 9 volt selector switch, and
the S690-5, without the switch, hasa 6
to 9 volt range. Available either in |

You have your own
calculator.
Why not a DMM?

Finally, a digital multimeter that’s
yours, just like your pocket calculator,
and more useful. Only $169*

You pack only 13 ozs. in your pocket
or service kit, but size is deceptive. The
8020A has more useful features than
any other multimeter available—at
any price! Features like 26 ranges and
seven functions, including conduct-
ance. 2000-count resolution. Hi/lo pow-
er ohms.

And it’s rugged. The high-impact
case protects a minimum number of
component parts (47 in all), and they’re
all readily available from any of the
worldwide Fluke service centers. Your
8020A is factory calibrated by NBS
traceable equipment. And we guaran-

tee it’ll live up to published specs for a
full year.

The 8020A is a true field instrument,
designed with a highly readable LCD
display, and inexpensive 9V transistor
battery power for continuous use up
to 200 hours. Reliability, quality and
value: that’s Fluke tradition.

To get your hands on one, call (800)
426-0361, toll free. Give us your charge-
card number and we'll ship an 8020A
the same day. Or, we’ll tell you the loca-
tion of the closest Fluke office or dis-
tributor (where you can save by buy-
ing a ten-pack of 8020As for only
$1521%).

*U.S. price only.

Fluke 8020A DMM for Field Service:$169.

1807-7004

FLUKE

®

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

NOVEMBER 1977, ELECTRONIC TECHNICIAN/DEALER / 43



blister card pack, or in a chipboard
box.

RV/TV ANTENNAS 155

TV antennas and related acces-
sories for recreational vehicles are fea-
tured in a new do-it-yourself mer-
chandising rack now available from
Winegard Company. Designated as

antenna is installed and can actually
raise, lower and rotate it. The rack is
sold as a complete package and in-
cludes such RV/TV products as coup-
lers for operating two sets, band
separators, AM FM takeofl/12 volt
battery adapter, FM radio amplifier,
TV outlets, matching transformers
and wire, and both coaxial cable and
twinlead

with a standard 16 mm F 1.6 “C”
mount lens which adjusts to changing
light systems. It is said to be unaf-
fected by weather, voltage or humidity
extremes. Intercom has a talk button
that activates the system for about 30
seconds. The TV monitor works off 120
volts with a power consumptionofonly
32 watts. Priced at $425.

the WR-1000 rack, the display fea-
tures a simulated RV roof which al-
lows mounting and actual demonstra

PUSHBUTTON REMOTE CB 157

A new 40-channel remote CB trans-
ceiver featuring IC chip technology
has been introduced by Hy-Gain Elec-
tronics. The new radio, called Thumbs
Up, features a computer style

CLOSED CIRCUIT TV

FOR SECURITY 156

A new closed circuit television sys-
tem for home or business security is
““waesnnn Do- i\ K being introduced by Sharp Elec-

TV RECEPTIDN caﬁ E (=)

tronics. The new system, Model IT-
25Z, includes a compact camera, a
9-inch monitor, and a two-way inter-
com. The two-pound camera comes

tion of any Winegard RVH/TV model
antenna. Customers can see how the

Your new RCA QT Parts Inventory Program
with annual drop-ship updating.

Here itis! Your new RCA QT (Quick Turnover)
Parts Program that assures you an up-to-date
inventory of the most used RCA exactreplace-
ment TV parts.

Simply contact your RCA Distributor and
register as a QT Dealer. You will receive your
package of 150 of the most-needed, fastest-
moving parts.

Automatically, once a year, QT parts will be
evaluated, and the program will be updated to
include only the 150 fastest-moving parts. You
return the parts that are dropped from the
fastest-movers list to your RCA Distributor,
and get full credit. At the same time, the new
parts added to the QT list will be shipped
directly to you from RCA. A quick, automated
inventory control system designed for your
convenience.

And, to keep your parts organized for fast
servicing, ask your RCA Distributor about the
QT Parts Rack. It's sturdy, but light enough to
hang on a wall. Saves you time and space.
Call your RCA QT Parts Distributor for all the
details, orwrite to RCA Distributor and Special
Products Division, Deptford, N.J. 08096.

RGA QT Parts

...tor more details circle 131 on Reader Service Card

44 / ELECTRONIC TECHNICIAN/DEALER, NOVEMBER 1977




keyboard with pushbutton control of
fourteen functions and controls, in- |
cluding memory. The new control unit

mounts on the dash and can be re-

moved easily for secure storage. The

transceiver itself can be installed in

the trunk or under the seat. The

Thumbs Up CB control module has |
two memory units that allow the |
operator to return to previous chan- |
nels instantly without having to read-

just settings. 1t also has an LED digi- |
tal clock. Retails at $249.95.

ULTRASONIC ALARM SYSTEM 158

An ultrasonic motion-detecting
alarm system to work with vehicular
12-volt negative ground systems is
now available from Delta Products.
Trade-named “Sonic Sentry,” the de- |
vice is switch-activated and blankets
interior space with harmless, ul
trasonic beams. When the beams are |

S

broken by an unwanted intruder, the
alarm system is activated. An au- |
tomatic reset mechanism keeps the |
alarm working on a repeat basis in the
event of a prowler’s return. A 5-second
entry delay and 15-second exit delay |
give owners time to activate and deac-
tivate the system. Installed by the
connection of three wires.

SCOPE FREQUENCY CONVERTER 159

A new CB frequency converter that
will allow any oscilloscope with at
least 1 MHz bandwidth to present the
CB modulation envelope on the screen
is now available from Sencore, Inc.
Designated Model CB44, the new con-
verter drops the 27 MHz CB signal
down to less than 1 MHz so that the
servicer can view the modulation en-
velope for distortion and alignment. |
Priced at $75.00. m

How
do you really use a

Usually at your bench, in the shop,
shared with others. And, if it’s a Fluke
multimeter, you use it with confidence.

Now you can carry that same bench
precision on the job. Introducing the
new Fluke 8020A DMM for only $169*

This rugged beauty packs more field-
valuable features than any other DMM
available, at any price. And that means
field versatility when you need it most.

The 8020A has six resistance ranges,
including a 20 megohm range for those
special high-resistance TV components.
Plus, you can measure focus dividers,
pcb and capacitor leakage clear up to
10,000 megohms with the new conduct-
ance function. And conductance allows
you to measure transistor beta—unique

multimete ?

with the 8020A.

Ever damaged your meter in the fly-
back circuit? Rest easy. The 8020A is
MOV-protected to 6000V against hid-
den spikes and transients.

Your 8020A comes with a full-year
warranty, with worldwide service back-
up. Regardless of what happens to it,
we’ll fix it inexpensively and quickly,
making the 8020A a truly cost-effective
investment.

Call (800) 426-0361, toll free. Give
us your chargecard number for imme-
diate delivery. Or, we'll tell you the
location of the closest Fluke office or
distributor. (Buy ten 8020As for only
$15211%)

*U.S. price only.

Command Performance: Demand the Fluke 8020A.

1807-7007

FLUKE

®
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If you are an executive
and have not heard of
Drake-Beam & Associates...

You should have.

Drake-Beam & Associates, Inc. is a
consulting organization specializing in the
application of behavioral sciences to the
solution of “people-problems” in business.

Drake-Beam is particularly skilled in
the design and implementation of innovative
approaches aimed at increasing the utiliza-
tion of its clients’ most valuable resource
people.

D-B’s clients, comprised largely of
Fortune 500 (17 of the top 25) speak well
about Drake-Beam’s ability to produce
results that have tangible impact on profit.

Those services include:

Out-Placement Counseling (OPC) . . .

Assisting the terminated individual
and the organization in making a smooth
transition.

Training & Development . . .
Custom designed learning experi-
ences in management and sales skills.

Executive Search . . .

Through a unique, dynamic and
demonstrably successful approach, finding
the right person for a key position in your
organization.

Mid-Career Guidance . . .

Revitalizing a valued employee whose
performance is failing within your organ-
ization: improving the performance of a
key management member who has high
potential.

Personnel Research & Assessment . . .
Providing sound recommendations
about organization and individual problems
by means of attitude surveys and individual
psychological assessments. Drake-Beam

also validates hiring and test selection
procedures.

Organization Development

Making individuals and groups more
productive through team building and job design.

For information, call or write:

NEW YORK:

William J. Morin, Group Vice President
277 Park Avenue, New York, N.Y. 10017
(212) 826-8890

CHICAGO:

Phil Simshauser, Vice President
1001 East Touhy Avenue, Box 26
Des Plaines, Illinois 60018

(312) 299-2286

LOS ANGELES:

Steve Savage, Vice President
5900 Wilshire Blvd.

Los Angeles, California 90036
(213) 938-9111

DRAKE-BEAM & ASSOCIATES, INC.

Human Assessment and Development Group/HARCOURT BRACE JOVANOVICH. INC.

...tor more details circle 113 on Reader Service Card
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NEW PRODUCTS

Descriptions and specifications of the products in-
cluded in this department are provided by the man-
ufacturers. For additional information, circle the cor-
responding numbers on the Reader Service Cardin
this issue

DESOLDERING SYSTEM 160

A new desoldering/soldering system
for use in electronic repair or in elec-
tronic production work has been an-
nounced by Pace, Inc. Called "Ped-A-
Vac”, the new system includes a
floor-mounted, foot-controlled vac

S,

uum generator with adjustable high
flow-rate vacuum, lightweight desol-
dering hand-tools with low voltage
(24VAC), and a low-voltage output,
bench-top power supply. The new sys-
tem, which utilizes a high flow rate of
air through a controlled temperature
hand tool, works well with capacitors,

resistors, diodes, dual in-line ele-
ments, terminals, multi-pin connec-
tors and receptacles, and MOS
MOSFET components.

SOLID STATE DEVICES 161

Two-hundred-eighty-eight new
types have been added to the ECG
semiconductor line from GTE Syl-

\ w

2 A=/ S\
e e
‘}".&a gb‘ 1

vania. The new devicesinclude: 54 low
power Schottky TTL digital integrat-
ed circuits in the 74LS series; 11 stan-
dard TTL digital integrated circuits in
the 7400 and 74000 series; 180 types of
5% Zener diodes in 1, 5, and 10-watt
ratings; 36 linear integrated circuits
for industrial and entertainment ap-
plications; 5 silicon varactor diodes; 1
germanium varistor diode; and 1 high
voltage tripler.

AUTOMATIC BATTERY CHARGER 162

A new all plug-in battery charger
with an ‘automatic transmission’ that
switches from high to low charging
rates and back again has been an-
nounced by Auwl/t Incorporated. Be-
cause it switches from fast to float
rates, this new charger is said to pre-
vent overcharging and shortened bat-
tery life. According to the manufac-
turer, the new charger is powerful
enough to completely recharge a bat-
tery in 5to 10 hours. Called the Ault-
omatic, the charger works with re-
chargeable sealed lead-acid and gel-

You can pay more.

Big
Little
DMM

You get bench-size accuracy and performance

with our new, hand held, 3'%-digit VOM. it's in a

class by itself

e Highly readable, field-
effect LCD

e Semi-autoranging

e Fast, accurate response

e Small size, battery op-
erated (ac optionai)

e Low power consumption

e Built-in overload protec-
tion

See it at your VIZ dis-

tributor

\lIZ Test
Instruments Group
of VIZ Mtg. Co.

335 E. Price St.
Phila. PA 19144

HETAL vom wo
‘rBIa
NIz

Formerly

WD-751A
$150.00

o\vZ
87214

Instruments

You can pay less.
But you cant buy
a better FET VOM.

The ultimate VoltOhmyst®

e Measures AC or DC voits. 0.05V to 1500V.

e Current from 0.15mA to 1.5A

e Hi- or Lo-power ohms (R X 1 to R X 1 Meg), with
pushbutton polarity reversal. e Autopolarity, taut-

= band mirror-scale

meter with 3 color-
coded scales
separate polarity-
indicating meter

e ACorbattery
operation.
WV-534A
$150.00

See it at your VIZ distributor

\lIZ Test
Instruments Group
of VIZ Mfg. Co.

viz 335E. Price St.
6643 A Phila. PA 19144

Formerly

Instruments
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type batteries. It is available in 6 and
12-volt models to work with batteries
of 1 to 3 and 3 to 8 ampere-hour ca-
pacities. List price is $15.50.

OMNI-DIRECTIONAL CB ANTENNA 163

A new omni-directional CB an-
tenna for minimal space situations
has been announced by S & A Elec-
tronics. Applications include portable
base stations, apartment and marine
use. Designated Model BS-110, the

new antenna is designed to withstand
winds of over 100 mph. It has no radial
elements to bend, or coils to burn out
or detune. The half-wave dipole an-
tenna is constructed of lightweight fi-
berglass with nickel chrome-plated
ferrules. It has a frequency of 27 MHz
and VSWR across 40 channels of 1.5:1
or less. Gain is 3.75 db. Overall height
1s 15 ft.,, 9 in. Comes with mounting
bolts and matching harness.

PORTABLE DMM 164

A new RF] shielded 3 - digit porta-
ble DMM has just been announced by
B&K-Precision. Designated the Model
2810, the new instrument features .01

projection
television

Convert color TV to
GIANT SCREEN with

Model P-1.85 Plastic Lens

® Focal length 12” @ {185
® Diameter 6.5” ® Length 6.5”

$‘|40 each

® Complete with mounting ring and instructions

Model 6-2.5 Glass Lens  $165 _ ",

® Focallength 12” ® f2.5

eac

® Diameter 5” ® Length 43/5"
¢ Complete with mounting

ring and instructions

ALSO AVAILABLE

Newly developed Fresnel 2 element
lens in molded hood; designed for

easy mounting. Also available in
separate elements.

Newly developed High Efficiency Projection Screens in
sizes 30" x 40” and 40" x 51”.

Projection kit complete with TV set. ALL AT LOW, LOW PRICES.

Write or call Bill Speliman

MIAMI FLOCK EQUIPMENT GO.,INC.

Optical Division
304 N. E. 79th Strget, Miaml, Florida 33138 * (305) 759-3124
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ohm resolution and selectable high/
low power ohms. It is a full-feature
digital multimeter with a basic DC ac-
curacy of 0.5%. The digital display
uses bright .3 inch LED readouts.
Twenty-nine overload protected
ranges provide maximum resolution.
Auto-ranging capability reduces the
need for frequent range changes. An-
other feature of 2810 is the 10 ohm
range, which with .01 ohm resolution
is said to be ideal for locating a shorted
winding in a transformer, motor or
coil. Priced at $119.95, user net.

TOOL KIT 165

A 15 function tool kit has been
added to the Hunter Tools line. Desig-
nated No. 96006, the kit includes a
Plike®, a 4 in 1 electrical tool, and an

THE PLIKE
4 IN 1 TOOL

interchangeable screwdriver and
nutdriver series. The Plike is used
where plier, crimper, stripper, or cut-
teris needed. The crimper crimps most
fypes of solderless terminals. The
stripper section has 6 holes for AWG
solid wire in gauges #12-22 and
stranded wire. The cutter has 3 inch
sharp hand-ground edge with a
shear-cut design. A spring action re-
turns the Plike to an open position.

UHF/VHF OISTRIBUTION
AMPLIFIER 166

A new UHF/VHF distribution am-
plifier with medium gain, low noise
and broadband amplification has been
added to the Blonder-Tongue MATV
equipment line. The VHF section fea-
tures the patented inductively coupled
emitter feedband (ICEF) circuit that
increases input capability while com-
bining low distortion with a low noise
figure. The UHF section features a low
noise figure for snow free reception.
Front panel switches on the amplifier



permit the selection of combined or
separate VHF/UHF inputs and the
switching in of a built-in midband FM
stop filter when used in an MATV sys-
tem. The unit is lightning and surge
protected.

SOLDERING GUNS & IRONS 167

The line of industrial soldering
equipment from Weller now also meets
production line and service techni-
cians’ needs for portable tools from
25W ironsto an output-controlled gun.

"R

The line consists of three types of
irons: the SP series with five models
from 25W to 175W; the WPI15 and
WP40, each accepting eight different
tip sytles; and the W60 and W100 con-
trolled output irons with 600°F or
700°F interchangeable temperature
selection. Guns include 100/140W
240/325W and a 150W output-con-
trolled model with 600°F and 700°F
power heads.

RADIO TRANSMISSION TESTER

168

A new radio transmission perfor-
mance tester that covers the 1.8
MHz-30MHz frequency range, is
available now from Communications
Power, Inc. The new tester features
three separate meters, one for power,

one for standing wave ratio and one for
modulation. Readings on the new me-
ter, designated the WM-1000, are said
to be fast, accurate and easy-to-read.
The meter reads both average and true
peak power on either 20-watt, 200-
watt or 1000-watt range scales. The
SWR and modulation meters allow
on-the-spot calibration, and function
with from one to 1000 watts of forward
power.

CRIMPING TOOL 169

A new crimping plier designed for
crimping non-insulated terminals and
connectors ranging from10to 22 AWG

Inc. The new tool, designated No.
1006, is tapered for use in confined
spaces and has a wire cutter in the
nose that has been specially hardened.
Features plastic-dipped handles, one
red and the other black for quick iden-
tity of the crimping side of the plier.

has been introduced by Klein Tools,

BEST

URDInJAN) Ee

B OSCILLOSCOPES

Dual- Trace 5-15MHz Tnggered Sweep
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® Protective C
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DIGITAL V-0-M 170

A new 3% digit VOM that has a .3
inch high digit LED readout display
with polarity indication, .5% accuracy
and low power-ohms is new from the

cuit protection. Includes long life

Ni-Cad battieries and AC Adapter

Charger. Priced at $175.
VEHICULAR CB ANTENNAS 17

A new lineof vehicular CB antennas
and accessories has been introduced
by Phelps Dodge Communications.
The line is designed around base
loaded and center loaded models. Dis-
guise and combination antennas will
be included in the line. Model 45L is a
base loaded antenna with an over-
all length of 49 inches. Model 35S is a

center loaded antenna with overall
length of 36 inches. At the base of the
antennas, the antenna whip is formed
into an integral open helix coil elimi-
nating the need for springs found on
conventional antennas. Whips are
stainless steel, and in the case of
Model 45L, centerless ground and ta-
pered.

TWO-METER TRANSCEIVER 172

A new two-meter P.L.L. frequency
synthesized multi-mode transceiver
has been introduced by Hallicrafters.

Designated the H2M-1000, the new

Triplett Corporation. Called the Model
3300 DVOM, the new meter offers five
functions in 22 ranges. It measures 3
inches wide by 5% inches long by 1%
inches deep. Over-range is indicated
by a blinking display, a low battery
warning is included, and DC polarity
is automatic with indication on the
display. A fused probe provides for
both high energy and normal use cir-

transceiver is designed to operate in

FM, USB, LSB, and CW modes. In the
FM mode, the unit provides 800 chan-
nel coverage at 5 KHz steps, and VXO
variation of + in SSB/CW modes. The
unit has a Simplex mode and repeater
offsetsof + 600 KHzand + 1 MHz. The
H2M-1000 can be operated on either

SPANKING NEW
VOLKSMETERS!

Now with an internal current measuring function
and those astounding new Rollaball switches.

All fitted into the same small case and at the
usual low prices.

To add an internal current measuring func-
tion (up to 1 ampere)to its line of miniature
digital multimeters, NLS developed new
miniature Rollaball rotary switches, Rolla-
ball switches are of an unbellevably simple
design which makes them extremely wear-
free and they exhibit outstanding electrical
characteristica, Check the specifications
and prices below and then compare prices,
performance and the variety of NLS’ Digital
Multimeteras to any DMMs anywhere. Volks-
meters have more capability and perform
better at lower prices.

MODEL RANGES DC ACCURACY | RESOLUTION | DIGITS PRICF]
LM-3A VDC, VAC, DCmA & +1% Rdg 1 mv 3 $125 '
ACmA -1, 10, 100 & !
LM-3.5A° | 1000. *100% over- +0.5% Rdg 1 mVv 3-1/2 SM7J
range - 1000 VDC or 1
LM-40A | VRMSAC& 1A max, +0,1% Rdg 4 $190
OHMS - 1k, 10 k0,
LM-4A 100k, 1 MR & 10 M2 +0,03% Rdg 4 $227

Size: 1.9" Hx2.T"Wx4,0"D Rechargeable Batteries & Charger Unit Included.

Non-Linear Systems, Inc.

Originator of the digital voltmeter

5ih “n Box N, Del Mar, California 92014 Telephone (714) 755-1134
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YOU’LL FIND A

VOLTAGE
PUTTY

Oneida’s High Voltage
Putty can save you all
kinds of time! It molds
easily around uneven
. objects . . . eliminates
\ arcing in high voltage
TV transformers
__— anodes, sockets,
s e filament wire, etc.
Stays pliable and fresh .. . will last for years. It's a
must for every serviceman's workshop. Comes
packaged in 6-inch lengths

IMMEDIATE DELIVERY FROM YOUR
ONEIDA DISTRIBUTOR

ONEIDA ELECTRONIC MFG,INC.
P.0.Box 678, Baldwin Street Ext.,Meadville,Pa. 16335

Phone (814)336-2125
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AC or DC and has two panel meters: a
combination “S” and RF output meter
plus a discriminator meter.

CAPACITANCE METER 173

A new instrument for measuring
capacitance between 1 pf and 200,000
mfd is available from Valhalla Scien-
tific. Designated Model 2020, the new
instrument provides an output fre-
quency directly equivalent to the
capacitance of the capacitor being
tested, and this frequency may be dis-

played on any conventional frequency
counter. For example, a capacitor hav-
ing the value of 4.7 mfd will generate
an output signal frequency of 47,000
Hz accurate to within +2% of range.
The Model 2020 sells for $175

FET MULTIMETER 174

A new FET multimeter, designed
for bench operation, has been intro-
duced by the Heath Company. The new
unit, designated IM-5225, features
analog volts/ohms/current/dB scales,
high and low voltage ohms function,
and autopolarity circuitry with front
panel LED polarity indicators. Nine

ranges allow AC and DC voltage mea-
surement to 1000 volts and the 7 range
ohms function spans impedance mea-
surement from X1 ohm to X1 meg.
Meter functions are selected with a
24-position switch. A 2-ampere quick
blow fuse and clamping diode and
transistor circuitry have been incor-
porated to accomplish meter overload

protection. The IM-5225 is available
in kit form, $119.95, and assembled
$160.00.

TWEEZER TOOL

WITH LIGHT 175 ‘

A new tool for electronic servicing |
that incorporates a twist-on light and
tweezer points has been introduced by
Tweezer-Lite Co. The device features

|

precision tips made of surgical grade,
stainless steel and a battery-powered
light for pin-point illumination. The
light is turned on with a twist of the

handle. ‘

NYLON CABLE TIES 176

One-piece nylon cable ties that self-
lock when hand or tool applied, have
been introduced by Waldom Elec
tronics. Called “Speedy-Ties,” the
new product is available in 13 lengths
from 3'% to 14 inches with a standard |
head or mounting head for fast at-
tachment to a panel or chassis. Cable |
bundle diameters of 1/16 to 4 inches :
can be fastened with these new ties.

They are said to be resistant to tem- |
perature extremes, diluted acids, |
solvents, grease, alkalies and fungus.
They feature a releasable locating tip
that simplifies proper positioning. A |
tension control application tool is also
available. Sold in 100’s, 1000’s, and in
bulk packs. !

ITSNEW.
IT'S DIGITAL.
IT'S PUSHBUTTON.

CB/RF
GENERATOR.

¢ Keyboard entry for instant
fingertip selection of all 40
channels

¢ Phase-locked-loop frequency
control for crystal stability

5 ppm (+.0005%)

e LED channel display

e 455Hz IF output—with front
panel socket for extra |F
crystals

e Double shielded for ultralow
RF leakage

e Metered precision attenuator
for signals down to 0.3uV

* Metered modulation for
precise output adjustment

e SSB test function pushbutton
operated

¢ Noise generator for ANL and
noise blanker tests built-in

¢ RF protected up to 5 watts
for 1t minute

e 2 year warranty.

¢ Modern compact size
(8%4"w X 7"h X9%"d)

in stock at your Hickok

distributor oo
MODEL 266 5
The latest addition to the HICKOK

Comm g

the full line of professional CB
Service instruments

HICKOK

the value innovator

INSTRUMENTATION & CONTROLS OIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Dupont Avenue = Cleveland, Ohio 44108
(216) 541-8060 TWX B810-421-B286
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20,000 OHM/VOLT VOM 177

A new 20,000 ohm/volt compact
VOM, designated Model 110, has been
introduced by B&K/Precision. For
checking the low resistance of coil,
transformer and motor windings, a

and five DC voltage ranges (0-2.5V,
10V, 50V, 250V and 1000V) are fea-
tured. DC accuracy is +3% at full
scale. Five AC ranges (0-10V, 50V,
250V, 500V and 1000V) provide mea-

surements within +4%. All functions
and ranges utilize the same two input
jcaks. Meter scales are color-coded.
Ohmmeter is powered by an AA bat-
tery. Priced at $24.50. ®

I
r

This is only a partial list, call or
OHIGINAL J‘A,PANESE PARTS - write for a catalog and latest
Lower price than ‘‘REPLACEMENTS"’ for buletin
1-Fi— n. order $10.00, We pay UPS for
- CBC T'V" H' Fi AU‘tOI SO_Ul;ld, anq More prepaid orders over $20.00. C.D.D
— . __Compare our prices on originals against anyone elses! orders weicomed. no deposit. Al
ri I.C.’s Transistors orders are shipped within 24 hrs
Many more items available: Heads,
| A3  oab AT B Motors. Crystls. ete
; ocwra Dy BAS11 2.90 2SA545 .60 2SC1170B 5.80 25C1678 2.00
™ BA521 3.25 25A564 .50 2SC1173 .85 250213 3.25
| Cx101G 6.20 2SA606 1.70 25C1226 .85 250235 .85 {
LA4032P 290 2SA607 1.80 25C1306  3.30 250261 .60
M5115P  4.75 2SA634 .85 25C1358 7.00 250361 .95
MB3705 4.00 2SA699 .85 25C1116 25C1444  2.00 250426 4.80 {
[ TA720%P 3.50 ggﬁ;gg 28 250471 75 |
. uPC16 2.00 G i bl |
— uPCSS4C 250 25A748  1.00 ORA ~"eshgs pos e orgers
oS~ uPC566 180 25B405 60 |
% 1000 wPCI02sH 375 258550 5.0 CELECTRONICS 5 ||
: SUIBIEN 2 P.0. Box 7548, Van Nuys, CA. 91409 8610338 ||
. e ————— — —_—— - — N
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Perform a
death~-defying act.

ten-ohm mid-scale range is featured.
Resistance ranges cover 0-1KQ,
100KQ and 1 megQ). Three DC current
ranges (0.05mA, 25mA and 250mA)

we - - -
specializein

RECTIFIERS |8

and over 3,000 other quality
products for the electronic
trade available through fine
Electronic Distributors _
everywhere in o

the U.S.A.

ledonic

PRODUCTS. INC

WORKMAN
SARASOTA, FLA. 33578

Reduce if overweight.

TWX 810-864-0401 Workman Sara \ Give Heart Fund
American Heart Association
...1or more details circle 143 on Reader Service Card
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STATEMENT REQUIRED BY THE ACT OF OCTOBER 23, 1962 (39
U.S. Code. 4369) SHOWING THE OWNERSHIP. MANAGEMENT
AND CIRCULATION OF ELECTRONIC TECHNICIAN/OEALER pubd-
lished monthly by Harcourt Brace Jovanovich. In¢. 757 Third Av
enue, New York, New York 10017, for November 1977

1. The names and addresses of the publisher. Altred A
Menegus, 757 Third Avenue, New York, New York 10017 Editor
Richard W. Lay. 43 East Ohio Street, Chicago, IL 6061t: Managing
Editor, Donald W. Mason_ 1 East First Street, Duluth, MN 55802

2. The owner is: Harcourt Brace Jovanovich. Inc. 757 Third
Avenue. New York. New York 10017 Holders of One Per Cent
(1.0%) or more of the outstanding shares of Harcourt Brace
Jovanovich, Inc. as of August 19. 1977: Cede & Co.. ¢/o The
Depository Trust Co.. Box 7547, Church Street Station. New York
New York 10249: Katherine Brace Cummings. c/o Ernst. Cane
Berner & Gitlin, 7 West 51 Street, New York. New York, 10019
Elien Knowles Harcourt, William |. Jovanovich & Peter J. Ryan as
Trustees U-T-A Dtd. 5-23-66. c/o First National City Bank. P.0. Box
2781, Grand Central Station. New York. New York 10017: C. A
England & Co., P.0. Box 1368, Church Street Station, New York
New York. 10008; Mrs. Thekia €. Johnson. 19 Hewitt Avenue
Bronxville. New York, 10708; Walter J. Johnson, 19 Hewitt Av-
enue, Bronxville, New York 10708, William Jovanovich, P.0. Box
295, Briarclitf Manor, New York 10510; Lynn & Co.. c/o Morgan
Guaranty Trust Co. of New York. P.O. Box 491. Church Street
Station. New York, New York 10008; Saxon & Co.. 1632 Chestnut
Street, Philadeiphia. Pennsylvania 19103; Shaw & Co.. ¢/o Morgan
Guaranty Trust Co. of New York, P.0. Box 491. Church Street
Station. New York. New York, 10008 Joseph C. Sindelar. 80
Colonia Miramonte, Scottsdale. Arizona 85253 Abbott Sparks
7528 Baxtershire. Dallas. Texas 75230; Stawis & Co.. c/o Morgan
Guaranty Trust Co. of New York, P.0. Box 1479. Church Street
Station. New York, New York 10008: Teacher Retirement System of
Texas. 1001 Trinity Street, Austin, Texas 78701

DIGITAL

continued from page 24

The two's complement of a bi-
nary number is found by comple-
menting the binary number and
then adding 1 to the least signifi-
cant digit. For example, find the
two’s complement of 1011:

(Number) 1011
(Complement) 0100
(Add 1 to the

complement) +1
(Two's complement

of the original number) 0101

To subtract in binary we merely
add the two’s complement of the
subtrahend to the other number.
For example, subtract 0100 (deci-
mal 4) from 1011 (decimal 11).

1011

0100
?

First, we find the two’s comple-
ment of the subtrahend:
0100
11
1011

(carries)
(Complement
+1 (Add 1)

1100 (Two's Complement)
Now all we have to do is add the
two’s complement to 1011:
101
1 100

0111 (decimal 7-answer
carry 17!

Note that the answer included a
carry “1”, this tells us that the re-
sultant answer is positive. If the
answer had produced no carry “1”,
it would have been negative.

Multiplication and division are
a little more difficult. They in-
volve shifting techniques which
we need not discuss now.

+

e

THE BINARY CODED DECIMAL

BCD is a type of notation that is |

used extensively in digital elec-'
tronics, especially any device that

has a numerical display. The BCD |

notation uses binary numbers to |
represent decimal quantities. |
Each decimal digit is represented |
by a four-bit (L.E. Binary Digit) bi-

nary “word”, that is weighted |

2% 4 22 4 21 4+ 20 ‘|

or 8+ 4+2+1 ;

For example, the binary coded dec-

imal notations for 0-9 are:

0 0000 5 010t
I 0001 6 0110
2 0010 7 011
3 00t1 8 1000
4 0100 9 1001

Any similarity between these and
the least significant four bits is
purely intentional. But notice that
in BCD we group the bits into
groups of four each (8421) and the
maximum value allowed for each
group is 9 for obvious reasons.

10 000t 0000
11 0001 0001
12 0001 0010
) °

. .

o °

20 0010 0000
21 0010 0001 |
22 0010 0010 |

BCD is the common code used in
those circuits which drive either a |
seven-segment digital display (as |
shown in the figures) or a Nixie
tube display.

In our next article we will dis- |
cuss the concept of digital gates
and then get into some of the more |
common digital circuits and logic |
families used in today’s circuits. B

TECHNO ELECTRONICS
63-02 39th Ave.  P.0. Box 277
Woodside, N.Y. 11377
(212) 899-3902

ORIGINAL JAPANESE TRANSISTORS

69 900

C9 4 \ 9
AHI4 3 4 S 8 8
9. 4
59 ) 6
25A666 4 6
68
4 4
9
4
B4 799
4 4 8

19 l 69 1
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FREE ALARM CATALOG

i i)
with'technical details, notes.
Phone (602) 763-8831 .:_[
mountain west alarm |
4215 n. 16th st., phoenix, az. 85016

Huge selection of burglar & tire sys
tems, supplies. Motion detectors, in
frared beams, controls, door switches
bells, sirens. 900 items, 64 pp. packed
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our new model of
General Television Servicer

s
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The original General Television Servicer, model
ATC-10, set new standards of performance and
versatillty that far surpassed ordinary color bar
pattern generators

Our new model, the GTS-10, now introduces still
more time and money saving features like 4.5
MHz Sound Carrier Blue Raster Green
Raster Color Trio. The model GTS-10. with
in-home portability, replaces an ordinary color
bar pattern generator and includes most of the
capabilities of a substitute tuner and an analyst
It also provides capabilities that none of these
other instruments can match

Advanced yet sensibly priced at $349.00 the
GTS-10 is the ultimate Instrument on the TV
service equipment market

write for comprehensive 6 page lull color brochure that
describes these and many more leatures

Telephone orders on VISA and MASTER CHARGE
accepled for same day shipment

2 year factory warranty against all failures in normai use

30 day money back guarantee

AT e
TECHNOLOGY
<l B Q. oworaon
225 Main Street. Oept 118 Canon City COB1212
Phone {303) 275-8991
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endeco
soldering &

desoldering
equipment

SOLDERING
IRONS

20w and
40w 6 lps. Unbreakable handle 2 and 3 wire
neoprene cords

Pencil style Safety ight. Two heats

DESOLDERING
IRONS

Pencil style. Safety ight. Some operate at 40w, idle
at 20w 8 lip sizes 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING
KITS

Everything needed
to solder or de-
solder or both. All
n a handy lifetime metal
box with hasp

See your distributor or write

Enterprise Development Corp.

5127 E. 65th St. e 4ndianapolis IN 46220
PHONE (317) 251-1231
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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 $46 per column inch (one inch mini-
mum). For ads using blind box number, add $3 to
total cost of ad. Send ad copy with payment to
Dawn Anderson. ELECTRONIC TECHNICIAN
DEALER, One 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

Business Opportunities

GET INTO BROADCASTING! Start
your own AM or FM station and receive
free tapes, records. Unique Cable FM busi-
ness makes money—requires no invest-
ment or experience—others operate for
you! Details free. “Broadcasting”, Box
5516-ETJ, Walnut Creek, CA 94596. 1177

Thriving TV Service Business. Gross
$100,000+ plus some sales. Large cash and
carry business. Excellent location in Rock-
land County, New York since 1955. Fine
opportunity for two technicians. Write Box
116, ET/D. By

T.V.-Stereo repair shop. Established 8
years. County has approximately 1M
people. Untapped potential. $11K com-
plete. Terms. A & M T.V_, 1116 Lincoln
Avenue, Alameda, California, 94501. 1177

ELECTRONICS/AVIONICS EM-
PLOYMENT OPPORTUNITIES. Re-
port on jobs now open. Details FREE. Avi-
ation Employment Information Service
Box 240 Y, Northport, New York 1 1768.878

INCREASE YOUR INCOME! Rent
Lease TVs: Anyone can! Easy to start and
operate, part or full time; even from your
home. Basic preliminaries $4.00. Perry's
TV Leasing, 308 N. McClelland, Santa
Maria, Calif. 93454. 1077

TRANSFERRED airline pilot has lucra-
tive TV repair shop in beautiful colonial on
Y5 acre. $49,900 for home, TV business
FREE. Bruce Electronics, 10 White Birch
Drive, Centereach, NY 11720, 516-585-
6260. 1277

COMPUTER FUTURE —We are looking
for qualified independently owned radio-
television and electronic shops to handle
our Educational, Professional and Personal
Computers. We provide training and a pro-
tected area. S/D Computer Technology,
P.O. Box 1283, Albany, NY 12201 1177

For Sale: TV Business, only shop in town of
2000 with large rural area to serve. Zenith
franchise. Located 70 miles south of Min-
neapolis Minn. Write ET/D, Box 115. 1177

START ELECTRONIC FACTORY IN
YOUR HOME. GET STARTED IN
YOUR SPARE TIME. BIG PROFITS.
ONE MAN OPERATION. EXPERI-
ENCE NOT NECESSARY. WRITE
FOR FREE LITERATURE TELLING
HOW.ELECTRONIC DEVELOP. LAB,
DEPT. B, BOX 1535, PINELLLAS PARK,
FLA. 33565. TF

WORK AND PLAY IN THE FABU-
LOUS FLORIDA RAYS—-Radio—TV—
Communications Sales and Service.
$125,000. For further information write
ET/D, Box 113. 12177

2 way radio service shop, CB and FM Sales
and Service. Six years in business, all up to
date test equipment. Inventory is 40K and
price 30K. Details write: P.O. Box 611, Del-
ta, Colo. 81416. 12177

T. V. Business for sale. 20 years in large
shopping center in So. Fla. Zenith-Sony-
RCA sales & rentals service. Year round.
Over $100,000 gross. Excellent opportu-
nity. Write to Jeff Cohen, 19 B Madeira
Ave., Coral Gables, Fla. 33134. 1277

send a message...

.Wwrite here.

1. Number of insertions: (circle) 1 2 By 16

12

2. Start with (month)
3. Amount enclosed: $

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

PAYMENT MUST ACCOMPANY ORDER. WE'LL BILL RATED FIRMS. NO AGENCY COMMISSION

NAME - COMPANY
SIREET — . —
cIry STATE

VA|

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, ONE EAST
FIRST STREET, DULUTH, MN 55802
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ATTENTION SERVICE DEALERS

buy them at substantial savings.

shipped within 24 hours.

o ‘ ; »
DEVCO

Buy directly—Top Line Solid State Replacements

40% Off Dealer Cost 2 Year Warranty Devices

These are professional devices which replace over 130,000 industry types, and you

To Order: Send us the ECG, SK, or GE numbers and we will promptly ship you the
premium PR direct Replacements, —plus a free PR Replacement Guide. Remember,
these are top quality, no culls, no seconds. Orders over $25.00 shipped free. Orders up
to $25.00 add $1.00 UPS. All orders over $100.00 receive 5% discount. To approximate
amount of your order, deduct 40% from dealers costof ECG, SK, or GE types. All orders

P.O. Box 270, Garwood, NJ 07027 (201) 688-0222

Wanted

Will buy REM CRT Rejuvenator, or trade
for B& K 465 CRT Tester, GRABON, 271
Smeden Place West. Spring Valley, NY
10977, Phone 914-425-1577. 1177

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
3520 W. Fullerton Ave.. Chicago. IL 60647
Phone: 312-342-3399

For Sale

PROFESSIONAL RESUME KIT
A must for all serious job seekers—the original “‘Sell
Yourselt Resume Kit"—-contains samples-—-outhnes—
detail instruction booklet-—pre-printed forms—mailing I
envelopes—three gold embossed “Resume’ vinyl cov- |
ers. Have your name and Resume stand out when re-
ceived by prospective employers. Only $6.95 - send
check or money order to Resume. P.O. Box 48744
| Dept. U. Niles. lllinois 60648

11/77

Collector’s Item For Sale. Electronics
Books. Riders Manuals Volumes 2 thru 27
plus Index. SAMS Photofacts Service 1-150
plus Index. Write ET/D, Box 114. 178

Tuners—DEALERS ONLY—Sylvania SS
54-35054-1, 54-29331-3, 54-29332-2, Ze-
nith—175-1122 (3HA5-6EA8) $4.95 ea.
Magnavox SS—340226-2, 340184-3,
340187-1, Quasar—77G10249A30-A31-
A36-A37-A38-A41, Varactor-
77G10728A01 7.95 ea. UPS-COD, David
Sims Enterprises, Inc. 665 E. Jericho
Tpke., Huntington Sta., N.Y. 11746. 1277

Diagram Service manuals, Television-
Radio, monochrome-color, “grab bag™ spe-
cial, thirteen large volumes, regular $50.50
value, now only $19.95. Supreme Publica-
tions, 1760 Balsam, Highland Park, IL
60035. 1177

Seeking original Japanese transistors, IC,
FET and diodes for CB repair use? Write or
call for our list and compare prices. Fuji-
Svea Enterprise. Dept. ET, P.O. Box 40325,
Cincinnati, OH 45240. (513) 874-0220.278
T.V. Sales and Service business in growing
Colorado Community. Requires $8,000.00
down. Mr. Nodich, 411 E. Plum, Fort Col-
lins, CO 80521, After 6:00 call 303-221-
4981. 11/77

RECORDACALL-Auto60-up to 120 calls,
24 hours, monitor, dictation, ff, rewind,
erase, microphone, warranty. $130.00
Postage cod. lllinois residents add sales
tax. TERRY'S, Box 209A, Park Ridge, I1-
linois 60068. 1277
All my test equipment, diagrams, caddy’s
w/tubes, etc. Write: James Caris, 12214
Cooper, Pleasant Lake, Ml 49272. 1177

ORIGINAL JAPANESE TRANSIS-
TORS, ICs for Stereo and CB. Repair for
less. Example ~2SC458 $.45, 251710 $.45,
2SC0313 $1.10. Ship within 24 hours.
Write or call MCM AUDIO, 1401 Patter-
son Rd., Dayton, Ohio 45420. (513) 252-
5662. 1177

REPAIR TV TUNERS-High earnings,
Complete Course Details, 12 Repair Tricks,
Many Plans, Two lessons, all for $2. Re-
fundable. Frank Bocek, Box 3236, Ent.,
Redding, CA 96001. TF

TV AND RADIOTUBES .36¢ EA!! Send for
free color parts catalog. Your order free if
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego
California 92105. T

REPLACEMENT COLOR YOKES-
DEALERS ONLY. Zenith 95-2501-2532-
2638-2667-S89633 etc. $14.95. 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. F

TRANSISTOR REPLACEMENT.
PHYLTRON ELECTRONICS LX RE-
PLACEMENT LINE REPLACES THE
MOST POPULAR REPLACEMENT
TYPES AT OR BELOW DISTRIBU-
TOR COST. One year unconditional
guarantee. Buy direct and save. Write for
free catalog. Phyltron Electronics, 487
Springfield Ave., Summit, N.J. 07901. TF

FOR SALE OR TRADE. REASON-
ABLE. Eico 460 Oscilloscope, RCA VTVM
WV 98C. Sencore Transistor Tester
FET151A, many more items. Send for list.
Most items like new or slightly used. Inde-
pendent Electronic Service, 1431 Main,
Minden City, Mich. 48456. 1177

BI-LINEAR AMPLIFIER, amateur 2-30
MHz, 60-150 watt mobile, FREQUENCY
COUNTER, 30/300 MHz, 7 digit minipor-
table/mobile, sensitive, .0001% accuracy.
BASE ANTENNA, CB-6M-2M, simulta-
neously horizontal vertical (circular)
polarization. omni-directional. Construc-
tion plans $3.00 each, all three $7.50.
PANAXIS Productions, Box 5516-ET.J;
Walnut Creek, CA 94596. 11177

Construction Plans

Build a linear amplifier. 1.5 to 30 MHZ.
100 watts and up. All solid state. Complete
set of Manufacturers plans, schematics,
parts list and P.C. board construction de-
tails available. Send $5.00 for your set of
plans to: Nu-tronics, P.O. Box 27242, San
Antonio, Texas 78227. 1177

Alarm Systems

DON'T PURCHASE any burglar-fire
alarm equipment before getting our free
value packed catalog. Super savings on
dialers, master controls, infrared detectors
wireless panic buttons and much more. No
shipping charges. Sasco, 5619-E St. John
Kansas City, Mo. 64123 (816) 483-4612.
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GTE Sylvania, Electronic Components Group. 100 First Ave.,, Waltham, MA 02154

We've got
the longest running featureonTV.

Our Color Bright 85® picture tube warranty is the The Color Bright 85 picture tube offers economy
longest in the industry. We can offer it because with the high quality standards you expect trom
we're confident that a Color Bright 85 picture tube  Sylvania. Couple that with the new 5-year warranty”
will probably last longer than five years. and you'll find the Color Bright 85 is an easy sale.

The warranty is a great selling tool that builds And it can be better for you in the long run.
customer confidence in your quality work. Plus, it
lets you form a long-term customer relationship
with each picture tube you replace. @ SyL"AN lA

Limited warranty, naturally. It does not cover labor for replacing a tube



The NEW
MODEL 3300
POCKET SIZE
DVOM for all
occasions.
SI7S

Triplett’s New 3300 DVOM
goes everywhere . . .

The brand new 5 function, 22 range Model 3300
DVOM has all the features you'll want at the
bench . . . away from the bench. Like super
readability, improved accuracy and

extended battery life. And it's only 3

wide by 5-3%’’ long by 138"’ deep.

This ultra-compact 3-'2 digit DVO ers a high /
intensity .3" LED-display, low pofver ohms and
typical DC accuracy of .5% of reading. You'll

also get all the “automatics” that make life a

fot simpler: Auto-polarity and auto-overrange,

1. HAND-SIZE, 3-V2 DIGIT—Easy operation with |
22 ranges including Hi/Low Power Ohms.
Auto Polarity and overrange indication.

. OVERLOAD PROTECTION—Protected up to
600 volts on all ranges with special
2A/600V fuse arrangement

. BATTERY-PAC™-Easily removed, snap-in
Battery-Puc™ provides convenient field
exchange for fully charged Pac.

Battery-Pac™echargeable in tester [Wraieterr  wmooee 2000
or externally

Complete with one year warranty,
test leads, rechargeable Ni Cad
batteries, AC Adapter Charger and
instruction manual.

Ask your Triplett distributor to
demonstrate the rugged little
Model 3300 DVOM and show
you our complete line of handy
accessories, too

mTRIPLETT

BLUFFTON, OMIO a5817

Phone (419) 358-5015 ...for more details circle 103 on Reader Service Card
...for FREE demonstration circle 104 on Reader Service Card




