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Outputs: 5V or 13V DC,
adjustable = 1%V

Zeroto 7.5 aml;, each voltage.

NEW!

WP-709.
Double-slot
Supplyst™
power supply.

Two LED displays,
monitor V or A—
or two DC voltmeters

Adjustable current limiting

Only

$299.75.

Power supplied:
13Vors5Vv
adjustable

Measure circuit
voltage #1

Measure circuit
voltage #2

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION

Select the precise voltage you want:
5V or 13V, adjustable = 1%V at each
range. Output is laboratory quality.
Ripple less than 10mV, peak to peak.
Regulation better than 0.1%

HERE'S REAL POWER
Up to 7.5 amp. at each voltage—

plenty for computer circuits, PA
systems, mobile transmitters, autos,
boats, planes.

HERE'S REAL CONVENIENCE
Front panel controls for instant
voltage adjustment and precise fine
adjustment to within 0.1V. Two 3-digit
LED displays permit continuous

monitoring of both voltage and
current during use. Current limiting
control with instant pushbutton reset.

The WP-709 is like two precision
power supplies for a price less than
you might pay for one— PLUS two
digital DC voltmeters.

Fully regulated, adjustable current limiting power sup-
plies, PLUS two built-in digital DC voltmeters in a single

VIZ Supplyst ™

power supplies with digital displays of voltage and current

g L i
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WP-705 $289.95

Single output

. S - 0-50VDC. 0-2A
WP-707 $374.75
Dual output
T8 T es I SS Two 0-25VDC. 0-2A
-

quality unit. Digitally monitor output voltage or current,
or two external voltages.

WP-706 $295.95

Single output
0-25VDC. 0-4A

WP-708 $424.95

Triple output Two 0-20VDC, 0-2A
One 5VDC, 0-4A

VIZ DC power supplies

Fully regulated, continuously adjustable voltage
outputs with short circuit protection
Analog meters and overload indicators

Y e,
T
Single WP-703A

o20voc, osooma 9107.00

NIZ

Single WP-704A
0-40VDC. 0-250mA $1 1 755

. v
o-?‘.

— VIZ RELIABILITY
VIZ is a 50 year-old company. Our instruments are

00|
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Dual WP-702A Two 0-20vDC. 0-200mA $150.75

fully warranted, parts and labor, for a year.
All items tested to NBS standards. We offer service and parts
availability for a minimum of ten years. Over 15 repair depots in U.S.A

Want full technical details and a demonstration? Call toli-free. 1-800-523-3696, for the VIZ distributor nearest you

2

Look to VIZ for value, quality, availability.

Over 70 instruments in the line— PLUS full accessories.
ViZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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Our new model 128 has a beeper and a whole lot more.
After you've seen it we think you'll agree that this is the
best all around feld service DMM available. It beeps
on all three functions—V @ and A—and on all ranges
for each function. Applications are virtually
unlimited. It “displays” a standard digital readcut,
an audible tone for rapid over/under checks and
an over/under arrow.

Unique 128 design enables you to
venfy forward conduction and reverse
blocking of semiconductor

junctions, test LEDs and check
multiple junction components.
Even with the beeper on, the
128 maintains 10M( input re-
Olce sistance. You can calibrate
e both the beeper threshold

and the A/D without disassembling the instrument.

The 128 is human engineered T
with a large, 0.6" display, rugged J j—
ABS case and display window,  § m
350-hr battery life and overload
protection.

Much less versatility can cost
much more than $139.

The 128 is the sound choice
because it’s the smart buy.
Contact your local Keithley rep-
resentative or distributor.

Nothing less than the best.

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, OH 44139
(216} 248-0400/ Telex: 98-5469
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INDUSTRIAL 18 Logic analysis techniques for testing

MRO digital circuitry
By Pat Whitty and John Huber
Logic analyzers, used to service micro-
processors and microcomputers, are
emerging as the oscilloscope of the digital
equipment world.

CONSUMER 22 The industrial technician of the future
By John E. Cunningham
SER VICING & Digital and optics technology, among others,

INDUS TRIA L will be standard fare for the electronics

technican of the future
MRO

27 Reports from the Test Lab
By Carl Babcoke, CET
The Keithley model 135 and the Triplett model
3450 digital multimeter are discussed.

CONSUMER 6 What's new in 1982 consumer
SERVICING electronics

By Carl Babcoke, CET

Trends in 1982 home-entertainment products
are discussed, along with sales and technical
information from major manufacturers.

Departments 3 Scanner 32 Reader’'s exchange
5 Photofacts 34 Productreport
25 Symcure 40 Testequipment
30 People 41 Catalogs & literature

About the cover The RCA SelectaVision videodisc player, model
SFT-100, is among the recent additions to the
consumer electronics field. For more about new
and yet-to-be-released products, see, “What’s
new in 1982 consumer electronics” starting on
page 6. Photo courtesy RCA Consumer
Electronics Division.

Copyright, 1981, by Intertec Pubtishing Corporation All rights reserved Materlal may not
be reproduced or photocopled in any form without written permission of publisher
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EIA/CEG issues
consumer study

Recently, Jack Wayman, senior
vice president, Electronic Industries
Association/Consumer Electronics
Group, announced the availability
of Phase I of an audio consumer
market study titled, “Purchase and
Ownership Patterns of Home and
Car Audio Equipment,” an
EIA/CEG ~-commissioned,
$100,000 study conducted by
Market Facts Inc., a consumer
research organization.

Phase I of the study is based on
the findings from a 25,000 con-
sumer mail panel household survey
with 68.8% response and covers a
broad range of product ownership
patterns. Three product categories
are targeted, namely home, per-
sonal and car audio. Copies of
Phase I are available for $35.00 each
to cover printing and handling from
the EIA Marketing Services Depart-
ment, 2001 Eye Street NW,
Washington, DC 20006. Telephone
(202) 457-4955.

Videodisc study finds
real user requirements

Strategic Inc. has announced the
release of the third in a series of
reports covering the developing op-
tical storage system (videodisc) in-
dustry. The report reveals that
potential users rank the technology’s
high density and low media costs as
their primary reasons for wanting to
purchase units. Also, random ac-
cess, long media life, digital and
video capabilities and high data
transfer rates were ranked in de-
scending importance.

The results are based on 30 in-
depth interviews with prospects for
optical storage systems for archival
and computer storage systems ap-
plications.

The report also details the diversi-
ty of applications for which the
videodisc is immediately usable,
ranging from the entertainment pro-
duction industry, through the data
processing/data storage industries,
and through real estate and govern-
ment data collection.

Explosive developments in the

consumer and institutional
videodisc player markets are
covered, and an assessment of the
impact of optical storage systems on
competing products, especially
magnetic and photographic, is pro-
vided.

The report also examines recent
setbacks in the industry. For exam-
ple, RCA, which recently introduc-
ed its $499 CED product for the
consumer and home market, is
believed to have abandoned its ef-
forts to secure commercial orders
for its laser optical data recording
system, despite work on models for
the military establishment.

General Instrument
wins $5 million contract

General Instrument Corporation
(GRL-NYSE) has been awarded a
$S million contract by the Witwater-
srand Association of Racing Clubs
in Johannesburg, South Africa, to
install a computerized parimutuel
wagering system to serve the four
major racetracks in the Transvaal
region of South Africa.

The contract provides for an Am-
Tote 300 Sell/Pay Totalisator
System to be delivered in January
1982. The computerized system will
include 250 TIM 360 betting ter-
minals.

The South African contract
represents the firm’s seventh major
overseas contract for on-track
wagering systems in the last several
years. This rapidly developing inter-
national market is expected to ex-
ceed $100 million during the next
few years.

Study projects video
recorder sales increase

The U.S. market for professional
videotape recorders will enjoy a
healthy 14% growth rate through
the ’80s, and will accumulate total
sales in excess of $2 billion through
1989, according to a soon-to-be-
released study, “Video Recorders,
U.S. Market Opportunities,” from
Strategic Inc. The TV broadcasting
sector, which represents the lion’s
share of the current market at a
whopping 43%, will grow at a
modest 9% rate over the next 10

years.

The industry sector represents
22% of the market, but by the end
of the decade will surpass the broad-
cast sector. Representing 31% of the
1989 market, the business and in-
dustry sector will grow at a fast 22%
annual rate. This increase surpasses
the growth rates in all other market
sectors: institutions, cable TV
(CATV), production houses, and
TV broadcasting.

CATV comes in second after
business and industry in terms of
growth, the report shows. Expan-
ding yearly at a 21% rate, nearly as
fast as the business sector, CATV
will grow to nearly twice its present
size by 1989. At the end of the
decade, it will represent 10% of the
total market as compared to its pre-
sent 6% slice.

By comparison, production
houses will maintain their current
14% relative market standing,
despite a healthy 13.6% annual
growth rate. The report reveals that
institutions will increase their
relative market standing by 1% by
the end of the decade, expanding
from 16% in 1980 to 17% in 1989.
Strategic predicts a 15% growth rate
annually for this sector, despite
restrictive budgets on public and
private educational facilities.

In the fastest growing market sec-
tor, industrial television, business
firms are only now beginning to
realize the vast potential for cor-
porate communications made possi-
ble by television. As stated in the
report, there are 1000 industrial TV
production studios operating in the
United States and the total is rising
rapidly.

Strategic states that “business
firms in the United States are ex-
pected to produce more TV pro-
gramming for internal use during
the current year than all TV net-
works combined.” At the center of
the production facilities are video
recorders and cameras.

In the CATV market sector, the
report projects that nearly all CATV
facilities of 3500 subscribers or
more will have a production facility
requiring a video recorder and
camera in the coming 10 years. The
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Scanner

same is true for institutions such as
schools and colleges which, while
hampered by lack of funds, will
make substantial purchases
nonetheless. A key sector element of
this market is medical institutions,
which will continue to aggressively
use television as teaching and com-
munications media.

The report sees 1-inch helical-scan
recorder replacing the 2-inch quad
machines as the prime component
of professional video production.
Institutions and industrial firms will
be heavy users of 2-inch recorders,
the report says. In addition,
Strategic also foresees the
emergence of a new Y-inch recorder
in the mid ’80s. Finally, videodisc
recorders, the study shows, can be
expected to do well, with sales grow-
ing at a fast 23% clip.

One product expected to suffer in
the decade is the 2-inch quadraplex
recorder which will lose to the
helical-scan equipment. A second to
feel the pinch is the ¥%-inch video
recorder whose sales will be slowed
by one-inch and half-inch equip-
ment.

The soon-to-be-released report
sells for $1500. For more informa-
tion, contact Mrs. Alenne Glock,
Customer Support, Strategic Inc.,
4320 Stevens Creek Boulevard,
Suite 215, San Jose, CA 95129,
(408) 243-8121.

Tandy Corporation
records sales increase

Tandy Corporation has an-
nounced that consolidated sales for
May 1981, were $135,908,000, anin-
crease of 28% over the May 1980
sales of $105,919,000. Tandy’s U.S.
Radio Shack division recorded a
29% gain to $111,511,000 during
May 1981 from $86,324,000 in May
1980. Sales of U.S. Radio Shack
stores in existence more than one
year rose 16% during May 1981.

Workman Electronics
purchases UTR assets

Workman Electronic Products
has purchased certain assets of UTR
Electronics.

UTR will continue the Atlanta
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operation as a division of Workman
Electronics. All orders and shipping
will be handled out of the Atlanta
plant. All personnel will remain ex-
cept Carl Jackson, president of
UTR, who will remain on a con-
sulting basis.

Brownell Electro opens new unit

The Instruments and Controls
Division of Brownell Electro has
opened a new stocking facility in
Raleigh, NC.

This warehouse will carry the full
Brownell line-up of industrial con-
trol devices and electrical/electronic
test instrumentation products, and
will serve the Eastern North
Carolina and Southeastern Virginia
marketing areas.

For more information, contact:
Mike Kelly, 5245 North Boulevard,
Raleigh, NC 27604; (919) 876-6524.

Robinson Nugent announces
4-cent dividend

The Board of Directors of Robin-
son Nugent Inc. (OTC symbol:
RNIC) has declared a cash dividend
of 4 cents per share, payable July
27, 1981, to shareholders of record
July 7, 1981.

The dividend represents the sixth
consecutive semi-annual cash divi-
dend since the company became
publicly owned in October 1978.

Robinson Nugent is head-
quartered in New Albany and has
additional manufacturing facilities
in Dallas. The company designs,
manufactures and sells components
for electromechanical interconnec-
tion systems such as televisions, test
instruments and computers and for
many areas of communications. Its
customers include both domestic
and foreign manufacturers.

Service to analyze
Japanese market

Quantum Science will provide
market impact analysis, Japanese
market analysis and evaluation of
key Japanese suppliers in the
MAPTEK (Management Action
Program in Technology) Japan
Client Service.

The Japanese, who have already

established a strong presence in the
U.S. and European information
systems and services market, are ex-
pected to be stronger in the future
with the evolution of direct
marketing distribution channels and
further development of technologies
such as VLSI, fiber-optics, video
compression, speech recognition,
non-impact printing, displays and
teleconferencing speech recognition
and facsimile. As data processing
and office automation merge into
departmental information systems,
Japanese companies will be able to
obtain a greater market share
because of these factors.

A need exists for understanding
the underlying reasons for the
Japanese companies’ success in the
’70s and how theU.S., Europeanand
Japanese companies can benefit
from their mutual and individual
strengths through licensing, joint
ventures, OEM and other types of
cooperative relationships. 1BM,
Xerox and Siemens are major com-
panies that have already adopted
this strategy.

Major emphasis of the MAPTEK
Japan Program will be a multidis-
ciplinary analysis of Japanese com-
panies and their participation in all
of the converging computer, office
and communications markets.

H.H. Smith headquarters
nears completion

New facilities measuring 62,000
square feet are under construction
in Manasquan, NJ, for Herman H.
Smith Inc., a North American
Philips Company and a major
manufacturer of electronic com-
ponents and hardware.

Richard Laken, company presi-
dent, reports that newly designed,
automated equipment is being
developed for the headquarters
facility in order to speed production
while assuring a high level of quality
control.

Laken also said that the new
facilities will accommodate more
than 500 employees. The site, 65
miles south of New York City,
represents Phase 11 of Smith’s
recently instituted ‘Project
Update.” El
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Would you pay $20
a month for a highly
skilled tgphnician?

Here’s your
opportunity!

Our exclusive COMPUTECH manualis an organized. easily
accessible source of solutions to those frustrating “tough-dog
service problems. Most importantly. this manual is expanded
and updated each month to keep you in step with the rapidly
changing television industry

COMPUTECH can save hours of frustrating and unprofitable
diagnostic time!

+ approximately 6500 symptoms and solutions to “tough-dog
problems

+ indexed numerically by SAMS number

» symptoms listed alphabetically for faster access

» monthly updating provided

+ contains Step-by-step procedures to locate the most difficult
problems

+ standardizes yout trouble shooting techniques

+ excellent training aid

+ saves YOU time and guesswork

Over the past two years "COMPUTECH" has combined
hundreds of hours of experience by professional technicians
with the unique advantage of a computer to produce an attrac-
tive, easy to read, 8'2"x11" binder that contains the type of
information needed to make TV servicing faster. easier. and
more profitable

COMPUTECH — AT TODAY'S PRICES. . .
YOU CAN’T AFFORD NOT TO!

COPYRIGHT ¢ 1980

Call us direct (801) 277-2655
or mail this coupon today.

— e —— —— — CEETY S S e S —
COMPUTECH ES-2_I

| 4685 Holladay Bivd. '
Satt Lake City, Utah 84117
| Prone (801) 277-2655 |
l Please send my COMPUTECH manual on the following I
basis:
I A trial issue for $24.95 plus postage and C.0.D. charges. I
My yearly subscription updated monthly on the basis of
I $20.00 per month plus postage and C.O.D. charges. I
Or, my yearly subscription for $240.00 which includes all
I monthly updating and postage. I
' Name I
| Service Company I
| Phore |
| Address |
City State Zip J

4685 Holladay Blvd.
Salt Lake City,
' Utah 84117

b , Phone (801) 277-2655
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Figure 1 General Electric’s top of the
1982 line is model 25-EM-2870P.

Figure 2 The General

Electric projection
Widescreen-4000 Home Television Center.

television is model 45-EP-2000P

What’s new in 1982
consumer electronics

By Carl Babcoke, CET
Electronic Consultants

Several trends are apparent in
home-entertainment products, as in-
dicated by information received
from national manufacturers about
the 1982 lines.

Industry trends

Synthesized-frequency tuning us-
ing a crystal oscillator as frequency
reference in phase-locked-loop
(PLL) systems is standard now for
all but the price leaders in most TV
lines. These PLL systems are given
various names, such as quartz
(referring to quartz crystals), com-
puter controlled or microprocessor
controlled. This excellent frequency
stability of PLL systems eliminates
any need for fine-tuning ad-
justments or AFT, except for non-
standard or drifting-frequency
signals such as converted CATV
channels or video games. Many of
these digitally controlled tuning
systems offer digital channel
readouts, either with panel displays
or inserted into the picture.

A definite trend is shown for add-

6 Electronic Servicing August 1981

ing CATYV (cable) channels. This is
a valuable feature for viewers on
cable systems, because the use of
cable company converters prevents
operation of remote controls.

Often the quartz-tuning PLL
systems are teamed with infrared-
carrier remote controls. Both usual-
ly are digital and therefore compati-
ble. In these systems, nothing moves
except the push-buttons that ac-
tivate the functions.

Remote-control signals sent as
pulses of infrared light are far less
susceptible to false triggering than
were the older supersonic audio ver-
sions.

As an estimate, remote controls
are available in 30% to 40% of these
new lines and probably represent
20% to 30% of the sales volume.
Service organizations should
recognize the potential repair
business possible from this area.

Projection TV receivers are now
offered by all major manufacturers.
Most have all the best features of
the line along with improved
brightness and sharpness from three
picture tubes. Only high price limits
the sales potential. This can be a

profitable area for TV servicers.
Complete training, however, is ab-
solutely necessary. Some models
have row after row of convergence
controls, for example.

Videocassette recorders continue
to be high-volume sellers. Every ma-
jor manufacturer has several, in-
cluding new portable models. Ex-
cellent color cameras also are
available.

Videodisc popularity is just begin-
ning. A possible deterrent is the lack
of compatibility in playing the discs.
There are two basic systems (laser-
lighted photo cell vs. capacitance
variation) with various types being
offered or promised in the future.
Philips/Magnavox laser (Magnevi-
sion) was the first type introduced.
Several manufacturers are offering
variations of the basic RCA
Capacitance-Electronic Disc (CED)
which was introduced by RCA in
the fall of 1980.

Detailed schooling is strongly
recommended for technicians of
both videodisc players and
videocassette recorder/players.
They are far more complex than any
color television, because they have



Figure 3 Model 1CVP-2020X is General
Electric's first portable videocassette
recorder.

sophisticated mechanical systems
added to complicated correction
and control circuits. All servicers of
these products should prepare in ad-
vance of need.

Sophisticated audio products are
strongly represented in many new
lines. This is a comparatively recent
development. Cassette recorders ap-
pear to be more popular than
8-track, although 8-track machines
and tapes remain available.

Color TV continues to produce
the largest sales-dollar volume. The
distinction between various home-
entertainment products, however, is
rapidly dissipating. Many TV
receivers now have stereo high
fidelity amplifiers and speakers in
anticipation of videodisc stereo
sound and the possibility of TV-
multiplex stereo sound. TV receivers
often are used as displays for com-
puters and video games.

Videocassette recorders can
record TV programs for playback
over the family’s TV receiver at a
later time or date. Videodiscs atlow
libraries of movies and concerts to
be built up for use anytime. Cable
systems bring choices of 20 to 35

-~

Figure 4 General Electric mode! 1CVC-2030E color video camera is portable,

programs.

Perhaps in the distant future, the
promised home computer will con-
trol and regulate heating, air condi-
tioning and all home-entertainment
equipment.

One point is certain: These new
high-technology products are com-
plicated. Therefore, technicians will
be compelled to acquire advanced
training to stay abreast of new
developments.

Descriptions and pictures of the
1982 lines of TV sets, videodisc
players, videocassette tape
recorders, radios and various audio
products are given here, with the na-
tional manufacturers listed in
alphabetical order.

General Electric sales features

In the 1982 line, General Electric
offers eight monochrome TV
receivers from 12 inch to 19 inch,
and 31 color receivers, including
two 10 inch, three 13 inch, two 17
inch, six 19 inch and 18 25 inch, plus
one projection model, described
separately. Top of the 25-inch line is
model 25-EM-2870P (Figure 1)
which has all the deluxe features

plus dual-channel Performance
Sound 11 system giving hi-fi
reproduction of TV monaural
sound or true stereo from external
videodisc player or FM tuner. (Two
other 25-inch models feature Per-
formance Sound without the stereo
capability.)

VIR-controlled color is offered in
21 models. When the station does
not broadcast VIR signals, the
receiver switches automatically to
Color Monitor in all but four
models. All but five color receivers
have quartz-stabilized electronic
tuning.

Tuning of the midband CATV
(cable) channels is included in 13
color models, providing 91 chan-
nels. Operation on both midband
and superband cable channels pro-
vides 105 channels in 10 models.

Infrared-carrier remote control is
available in about 42% of the GE
line with scanning type in 7 models
and dual-mode type in 10 models.
Dual-mode remote allows scanning
up and down, or random-access
selection by keyboard.

Digital channel readouts are pro-
vided in 25 models. Other features
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Figure 5§ The Magnavox projection teievi-
sion is model 8505.

Consumer products

include: room-light sensor (21
models); tone controls (five with
treble, three with bass and treble);
black-matrix picture tube (29
models); and self-regulating power
supply (21 models).

A variety of cabinet styles is
available in the 25-inch consoles.

Projection trelevision— GE’s
Widescreen Home-Video Center has
been improved by a comb filter, giv-
ing 15% better sharpness than last
year, and a 10W per channel stereo
amplifier (monaural for television,
stereo for external FM tuner or
videodisc), driving two 8-inch
woofers and two 2-inch tweeters.
Model 45-EP 2000P (Figure 2) has
all top features, such as VIR/Color-
Monitor color control, dual mode
remote control for 105 channels,
large calculator-type channel
numbers, input/output and
external-speaker jacks and a sharp-
ness control.

Videocasserte tape recorders—
Three VHS-type VCRs are in the
1982 GE line. Model 1CVP-2020X
(Figure 3) is GE’s first portable. It
features 2-, 4- or 6-hour record/
playback times. A companion
tuner/timer can program the
recording of eight different TV
shows for up to two weeks.

Model 1VCR-2002X is a basic
2-or 6-hour recorder with a single-
program timer. The full-featured
model 1VCR-2014W operates in 2-,
4- or 6-hour times with special ef-
fects in the 2- and 6-hour modes. All
functions can be controlled by a
wireless infrared remote control.

Color camera — Easier to use than
most movie cameras is the model
1CVC-2030E (Figure 4) which fea-
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Figure 6 Model 7600 is the latest
Magnavox Odyssey“ Computer Home
Video Game.

tures a sensitive f1.4, 6-10-1 zoom
macro lens that focuses to less than
2 inches. This video camera has an
automatic-iris control, a fade-
in/fade-out control, and an
automatic white-balance control.
The electronic viewfinder can be ad-
justed for right-eye or left-eye view-
ing, and the built-in microphone can
be extended on the boom.

Videodisc — General Electric is
expected to release its own non-
grooved capacitance system (VHD
for Very-High-Density) in January
1982. The VHD system is said to
give advantages of both laser and
capacitance systems while providing
all the fast search and other special
effects.

Magnavox sales features
Magnavox’s new Star tuning
system is available in 19-inch and
25-inch color TV models. The Star
system features an infrared remote
transmitter and these functions:

® on-screen time and channel
displays. The numerals disappear
a few seconds after each channel
selection.

* superband CATV (cable) opera-
tion. 105 channels are provided,
including 35 cable channels for
those with cable connections.

® all-new [9-button remote trans-
mitter. This is a slim-line hand
unit that controls all TV func-
tions.

* a choice of random-access or Fa-
vorite-Station modes. In addition
to the usual random-access tuning
method, the tuner can be pro-
grammed for as many as 10 favor-
ite stations, thus allowing fast
1-button access.

® alternate-channel burton.
pressed, this button changes tun-

When.

Figure 7 Magnavox model 8005 is the
Magnevision videodisc player with
remote control.

ing to the channel previously se-

lected. A change between any two

stations can be made by one press
of one button.

* remote-controlled voice/hi-fi but-
ton. One push changes from
narrow-band sound to hi-fi
response, or back again.
Balanced Star models each have

two 7W amplifiers that drive 6-inch
woofers and 2-inch tweeters. When
the program is in stereo (for exam-
ple, when playing a Magnavision
stereo videodisc), it can be
reproduced in full stereo. When
viewing standard monaural TV pro-
grams, a matrix type of simulated
stereo is provided.

Seven new Star-system Touch-
Tune models are offered during the
remainder of 1981.

Four new portable TV receivers
are offered in the Magnavox line.
Three portables are black and white
types, including a portable 5-inch
model (3910) with AM/FM radio
and operation from line voltage or
12V auto cable. The color portable
is model 4012 with a 9-inch screen
and a 82-channel thumb-wheel tun-
ing dial.

Several new 19-inch table-model
color sets (including model 4263)
and the 5040 series of 25-inch con-
soles feature an expanded system of
remote control that can tune 105
channels including 35 cable chan-
nels. Other features are green LED
channel readouts that are easier to

read, and a 16-button slim-line
remote transmitter for infrared
operation.

Almost 50 modeks are in the com-

plete Magnavox line of TV
receivers.
- Projection TV —Model 8505 is

the first projection-type color TV
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Figure 8 Maganavox model 2072 has top-
of-the-line audio features.

from Magnavox. Rear-screen pro-
Jection of the 50-inch screen is
employed (Figure 5). Three 55°
sweep-angle picture tubes are sup-
plied for increased brightness, con-
trast and sharpness without requir-
ing a darkened room. Specifications
call for a brightness of 56fL.

Model 8505 has all the advanced
features previously listed for the
balanced Star models plus more
audio power and larger speakers.
The high-resolution comb filter
makes possible picture resolutions
of 330 lines for TV reception or 410
lines for direct video.

A giant leap in video
games—Maganavox has offered
video games since 1972, but no
longer are the games confined to
simple bouncing balls wnth sound
beep. Today’s Odyssey Computer
Home Video Game System (Figure
6) has a 49-character keyboard, with
two hand controls, and is operated
internally by a microprocessor.
More than 35 educational, sports
and arcade games can be played
without extra controls. The games
are determined by plug-in car-
tridges. One cartridge even teaches
computer theory.

Magnavision videodisc player—
Model 8005 videodisc player (Figure
7) has & new infrared hand-held
remote control that allows armchair
control of most Magnavision special
effects. To prevent picture
deterioration if any special effect
(except picture search) is accidental-
ly engaged, a new special-effects-de-
feat function operates during play-
ing of CLV (extended-play) discs.
Special effects provided by the
remote transmitter include fast and
slow forward, still frame, frame-by-
frame forward and reverse, search

Figure 9 This Philco 13-inch has micro-
computer tuning and remote control.

forward and reverse, and indexing
for frame and chapter.

Magnavision was the first
videodisc system. It uses a laser and
an optical system to read coded pat-
terns in the disc. None of these com-
ponents touch the disc. Therefore,
picture quality from the disc is not
degraded by minor scratches, dust
or fingerprints on the surface.

Audio and radio lines—Mag-
navox has introduced more than 30
new audio and radio products, in-
cluding three portable radios, three
clock radios, e¢ight tape and
radio/tape recorders, four compact
music systems, three component
audio systems, one compact
bookshelf audio system, three con-
sole stereos and three Balancer
speaker series.

Model 2072 component audio
system is shown in Figure 8.

Philco TV sales features

Since acquisition by the N.A.P.
Consumer Electronics Corporation,
the Philco TV line has received ex-
tensive redesign, including a new
chassis and a completely restyled
19-inch portable TV line.

The Philco 1982 line consists of
three 13-inch portables (Figure 9),
six 19-inch models, and 15 25-irich
color consoles (Figure 10). One
feature of all new 25-inch models is
the Philco Color-Rite II system of
automatic color control. Eleven
models have the new push-button
Computer-Command tuning system
that combines a frequency syn-
thesizer with a micro-computer con-
trol. Four consoles with Computer
Command carry suggested list prices
ranging from $740 to $750. The
cabinets come in Contemporary,
American Colonial, Early American
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Figure 10 Four Philco 15-inch consoles
have top features in furniture-style
cabinets.

Figure 13 Quasar model GX-3661 is a
large AM/FM cassette portable.

Consumer products

and Mediterrarean styles with
finishes of oak, pine, pecan and
maple-grain, respectively.

Almost all models receive 105
channéls, including 23 CATYV chan-

nels. Infrared remote-control
systems are available in many
models.

The 5-inch B&W portable has a
built-in AM/FM continuous tuning,
a sunscreen and an auto power
cable. It can operate from four
power sources: 12Vdc from the
audio power cable; nine “D” cells;
ac-line power; or an optional
rechargeable power pack.

Seven stereo consoles and two
compact models were recently in-
troduced. Features, which vary with
the model, include 8-track tape
player, cassette play/record deck,
automatic record changer and
AM/FM stereo radio.

Quasar sales features
The Quasar color TV line in-
troduced last May emphasizes three
areas of technological improve-
ment; picture quality, sound
upgrading and better tuning.
Dynacolor-Plus provides a tinted

12 Electronic Servicing August 1981

Figure 11 Quasar model XP-3234TA is a
12-inch monochrome television.

111))TT309

Figure 14 Model VH-5610TW is Quasar’s
top videocassette recorder with wireless
remote control,

screen td increase contrast and
reduce the effects of glare. The
Supracolor system continues to be
included in some models. It has
some features of Dynacolor and
Dynacolor-Plus, but does not have
the room-light sensor.

Six of Quasar’s new color
receivers have Dynacolor-Plus, 28
have Dynacolor, and four have
Supracolor.

The audio system improvement is
called Audio-Spectrum Sound III,
featuring a stereo amplifier that
provides simulated stereo with pres-
ent monaural TV broadcasts.
However, true hi-fi stereo (as from
videodiscs) can be reproduced in full
stereo. This feature is in four
Quasar models.

Four types of phase-locked-loop
quartz-stabilized tuning are offered.
Compu-Search has 4-button panel
tuning. It is offered also with
remote control. Compu-Matic
allows the viewer to digitally pro-
gram any desired channel. A
remote-control version is available.

Forty-three models are featured
in thé new Quasar color TV line:
three 10-inch, including a portable
that operates from auto-battery or
ac-line power; three 13-inch; two
15-inch; 10 19-inch; two 25-inch

Figure 12 Quasar audio line features
mix-and-match components for flexibili-

ty.

Figure 15 Top of the 1982 RCA Television
line is ColorTrak model GFR-1001R.

table models; and 23 25-inch con-
soles (13 have remotes).

Quasar’s 45-inch model PR-
4800TP projection TV is being con-
tinued, because it remains on back
orders because of strong demand.

Black-and-white TV models con-
tinue to sell well, according to
Quasar. Four new B&W models (in-
cluding XP-3234TV shown in
Figure 11) have been added, giving
Quasar a total of eight B&W models
ranging from 5 inch to 19 inch.

An expanded line of audio prod-
ucts is offered for the second year.
The foundation of the line is two
“stacked” components that give the
look of separate power amplifier,
pre-amp, tuner and cassette deck,
although all of these are actually
combined in the single component
(Figure 12). A choice of three turn-
tables is offered, along with a rack
to hold the main component and a
turntable. There is a choice of two
speaker systems. These eight items
can be arranged in 12 different ways
to satisfy most customer’s desires.

Topping the AM/FM/cassette
line of personal portables is model
GX-3661 (Figure 13), which has
four speakers, a quartz-locked
digital clock/timer, and alarm. All
four models have internal



microphones, stereo-balance con-
trols, a tape-counter readout, auto
stop, tape-travel pause and 1-touch
recording.

Five new videocassette recorders,
two new video cameras and many
accessories have been added to the
Quasar line. These compatible ac-
cessories allow dealers to assemble
customized packages. Most video-
cassette recorders offer 6-hour
recording and picture search. Model
VH-5610TW (Figure 14) is Quasar’s
top of the VCR line, having special
effects, a 105-channel tuner and a
new 13-function wireless remote
control.

Quasar also offers seven new
microwave-oven models.

Technical information

Quasar Company offers for a
small fee a 16-page technical train-
ing booklet that gives details of the
105-channel Compu-Matic tuning
system, Audio Spectrum Sound II
and Dynafilter, which has a comb
filter for separating chrominance
from luminance. The booklet,
number 68P71535A39, can be
ordered from Quasar.

RCA sales features
RCA'’s 1982 line of TV receivers is
divided into three categories.
XL-100 models are the value line.
ColorTrak models have more
features and improved perfor-
mance, while the new
ColorTrak-2000 series has the

highest technology, described in the

technical comments.

Two 13-inch, three 19-inch, and
four 25-inch models, each carrying
an open list price, make up the
XL-100 line.

Twenty models are offered in the
ColorTrak line. These range from
two 9-inch models first offered in
February 1981 to many newly in-
troduced 25-inch models. All
models 13 inches or larger have
cable-ready tuners for direct access
to all 82 VHF/UHF TV channels
plus 23 CATYV channels.

Twenty models of the ColorTrak
line comprise the RCA top-of-the-
line color receivers. Five 25-inch
models have ChanneLock
Keyboard/Scan direct-access tuning
from 10-digit front panel keyboards
with LED channel readouts. The
other 16 models offer a variety of
cabinet styles and the new
ColorTrak-2000 6-function Infrared
Remote Control system that permits
reception on 57 CATV channels
plus the conventional 82 TV chan-
nels. (Figure 15). Other features in-
clude Detail Processors, Automatic
Sharpness Controls, ColorTrak
automatic color, high fidelity
speakers and separate bass and tre-
ble controls.

Two special TV receivers— Model
PFR-100 is a large-screen (50 inches
diagonally) projection TV (Figure
16) that supplies 27kV to three
7-inch picture tubes (red, blue and
green). Light from each CRT passes
through a lens to a front-silvered
mirror, and then on to an alumin-

Figure 16 RCA TV model PFR-100R has a 50-inch front-projection screen.
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Consumer products

ized fiber glass screen where the col-
ors are combined into a picture.
Theater movies usually reflect 16fL
from the screen, while the RCA pro-
jection system produces about
120fL. A darkened room is not re-
quired for good viewing.

Other features include an infrared
remote-control system, providing
direct access or channel scanning. Il-
luminated channel numbers are pro-
vided under the screen. A Detail
Processor with comb filter provides
excellent picture sharpness.

Inputs are provided for external
audio or video signals. External
speakers' can be connected,
substituting for the two tweeters and

two S-inch woofers inside the
cabinet.
ColorTrak model VFM-575

Video Monitor is a 19-inch table
model color receiver with circuits
and plugs for connection of one or
two external video sources such as
video games, computers, video-
cassette recorder, videodisc machine
or video camera, direct to the video
circuits. Thus, the sharpness and
color quality is improved over the
customary method of applying a
video-modulated RF signal to the
antenna terminals of a standard col-
orTV.

Video recorders—RCA offers
three 6-hour videocassette
recorders. Model VEP-150 is a por-
table recorder with provisions for
operation on the internal
rechargeable battery, an optional
dc-power cord from a 12V car bat-
tery, or an optional supply from
either a TEP-1400 tuner/timer or a
PDP-500 adapter/charger.

SelectaVision-250 features high-
speed Picture Search, internal tuner,
clock/timer, tape counter and audio
dubbing. SelectaVision-650 has all
the features listed for model 250,
plus total remote control of stop ac-
tion, slow motion with slide control
down to 1/30 normal speed, double
speed, single-frame advance, chan-
nel change, pause/still for deleting
material, tape rewind, fast forward,
play and record. A new wireless in-
frared remote control is -available
for model VFT-650 (Figure 17).

Several optional color video
cameras are available for live re-
cording with any of the RCA
videocassette recorders. Model
CCO011 camera (Figure 18) has the
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greatest number of features, in-
cluding a Newvicon camera tube
that is sensitive to low-light levels
but without burning from strong
light, a 8:1 power-zoom lens and an
automatic fade control.

SelectaVision VideoDisc—Model
SFT-100 videodisc player provides
up to two hours of TV viewing on a
single disc. Operation is simple. The
sleeve containing a CED disc slides
into the machine and the sleeve is
removed, leaving the disc inside the
player. Visual search both forward
and backward is possible at about
16 times normal speed. Rapid access
gives faster search without a picture
but with the normal playing time at
each instant indicated in minutes by
an LED display. A pause button
allows temporary cessation of play-
ing. The LED digital display in-
dicates the elapsed playing time in
minutes and also shows the
load/unload, pause, or end-of-disc
condition. A modulated carrier
from the player is connected to the
antenna terminals of a TV receiver
used as a monitor or display.

An extremely small diamond
stylus follows the disc groove, but
the stylus is not vibrated by undula-
tion of the groove, as the case with
phonograph records. Instead the
stylus correctly positions the
capacitance pickup electrode.

RCA TV technical features

ColorTrak-2000 chassis CTCl111
is the all-new TV chassis in the 1982
RCA line. It has several interesting
features, including Auto Peaking.
Many other models allow the viewer
to adjust picture sharpness with a
variable-peaking control. The
drawback is that large variations of
sharpness during individual pro-
grams require the viewer to readjust
the control many times.

In the CTCl111, however, U701
and the auto-peaking circuitry
automatically maintain whatever
picture sharpness was previously
selected by viewer adjustment of the
Auto-Peaking control.

The circuit has a peak detector to
measure the amplitude of high fre-
quencies in the video signal, because
a sharp picture has increased high
frequency levels. The customer-
operated sharpness control varies a
dc voltage in the peak detector. A
special delay line (not the video
delay line or the comb-filter delay
device) feeds video signals of
various amplitudes and phases into

Figure 17 A new wireless remote-control
hand unit comes with RCA's VFT-650
videocassette.

inputs of a differential-amplifier
stage, which cancels all signals that
are present at both inputs.

Output of the differential-
amplifier stage is the peaking-
correction signal, which is summed
with two more signals in a transistor
whose output is the desired peak
luminance. Following amplifica-
tion, a sample of peaked luminance
is sent to the conventional video
stages, while another is supplied to
the auto-peak detector. Therefore,
the total circuit is a closed loop
which operates to vary the picture
sharpness (either harder or softer)
until it conforms to the quality
selected by the viewer’s adjustment
of the front-panel sharpness con-
trol.

Volume and tone quality of the
CTCl111 audio has been improved
by several alternate modes. Separate
bass and treble controls are sup-
plemented by loudness compensa-
tion according to the Fletcher-
Munson curves of human hearing.
At quiet volume adjustments, the
bass and treble frequencies are
amplified more than the middle fre-
quencies.

Some models offer Dual-
Dimension Audio (on PW-2200
board). DDA provides a quasi-
stereo 2-channel audio output that is
amplified by an external hi-fi
system. Stereo simulation is provid-
ed by different peaks and valleys in
frequency responses of the two



Figure 18 RCA model CC-011 color video
camera features a non-burning Newvicon

camera tube.

Figure 19 Sylvania’s 50-inch
projection Superscreen col-
or television (model
LSA-5000) features rear-
streen projection with a
black-matrix screen.

SYLVANIA ||
SUPERSET |

Figure 20 Model CLA-580AR
from the Sylvania Designer
Collection |l has Super-
sound.

channels.

Hi-Feature Audio permits a
choice of audio modes. Monaural is
single-channel sound, Dual-
Dimension is simulated 2-channel
stereo, and External provides full
stereo from external stereo audio
sources.

A surface-acoustic-wave (SAW)
filter is employed in the IFs. It is
similar to the SAW filter used in
CTC107, CTCI108 and CTCI109
chassis. These filters cannot be
aligned in the field, but they do not
drift and never require alignment.

A new U700 chrominance/lumi-
nance integrated circuit is used in
the CTCI111. It first was introduced
in the CTC108 chassis. The former
clip-out kit for adjusting red and
green offset has been replaced with
variable controls that allow easier
adjustments.

The Exclusive Detail Processor
continues to feature a CCD Comb
Filter plus Vertical Peaking to pro-
vide sharper detail and reduced in-
terference between luminance and
chrominance signals.

All ColorTrak-2000 models incor-
porate the MST-007 Multiband
Tuner which covers up to 127 chan-
nels. These 127 channels do not re-
quire an external converter, and
they can be tuned by the infrared
remote-control system. MST-007
has five tuning bands. Standard
channel frequencies are frequency-
synthesized for stability, but the

AFT system can search up to 2MHz
on each side of these assigned fre-
quencies for variant carriers, such as
video games or converted cable
channels.

The 1982 RCA TV line includes
these color chassis numbers:
CTC107; CTC108; CTCl10;
CTCI111; and CTCI115, used in
9-inch models, RCA’s smallest. New
remote-control systems are CRK29,
a 6-function infrared type, and
CRK28, another infrared type with
17 functions.

Sylvania sales features

N.A.P. Consumer Electronics
Corporation has announced a
Sylvania projection TV receiver
(Figure 19) that is said to provide
better contrast under bright ambient
lighting. This Sylvania Superscreen
has a projection screen with prin-
ciples similar to those of black-
matrix picture tubes.

Three projection picture tubes
operate through the optical system
to produce images with 330 lines of
resolution for TV reception or 410
lines of resolution for direct video.
Black striping on the screen
minimizes ambient light, thus in-
creasing the brightness and contrast.

Other features are a comb filter
for sharper pictures and reduced in-
terference between luminance and
chrominance signals; an infrared-
carrier remote control system;
Quick View looks between any two

stations; cable-ready tuning of 105
channels, including CATV; a micro-
computer-controlled tuning system,
and Favorite Station scanning of
any 20 channels after pre-
programming.

1981 color TV line— A total of 29
models comprise the new Sylvania
color TV line. Features include a
micro-computer tuning system,
cable-ready midband and superband
CATY cable channels, and a comb
filter in many models. '

Thirteen 25-inch receivers have
infrared remote control, as have
three 13-inch portables and one
19-inch table model. All have
Sylvania GT-Matic color system and
Dark-Lite-100 black-matrix picture
tubes. Thirteen of the 25-inch con-
soles have the micro-computer
push-button-tuning system, as
described for the projection model.
The internal memory of the micro-
computer fine tunes each channel
precisely. These models also have
comb filters, audio-output jacks
and remote control with QGuick-
View.

The Designer Collection Il Series
has five models with favorite-station
scan. Two models have Supersound
with sealed speaker baffles (Figure
20).

Stereo systems— A feature of two
stereo systems is a 2-speed, belt-
driven, automatic récord changer
with ceramic cartridge. The wide-
dispersion speaker system has two
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Figure 21 A combination 5-inch portable
B&W television with AM/FM radio is
model MQ-3014GY from Sylvania.

Figure 22 One of the several Sylvania
AM/FM-stereo audio combinations is
model CP-0666.

Consumer products

8-inch woofers and two 2%-inch
tweeters. A cassette tape
player/recorder is included. Other
features are: speaker-selection
switches; and auxiliary audio inputs
for connecting TV sound,
videocassette recorder audio, or
videodisc audio to the internal
speaker system.

Another model has a Sylvania
AM/FM-stereo radio receiver with
compensated loudness circuitry and
an AM-signal-strength/FM-tuning
meter. A second AM/FM-stereo
receiver has the turntable and con-
trol module on top of the unit
behind tinted glass doors.

Three horizontal models feature
AM/FM-stereo radio, a 3-speed
record changer with ceramic car-
tridge, a cassette tape recorder/
player, and an 8-track tape player.
Two models have a wide-dispersion
speaker system with two 2Y%-inch
tweeters and two 8-inch bass
woofers. A third console has two
8-inch duocine full-range speakers.

The two rémaining new consoles
have an AM/FM-stereo radio, a
3-speed automatic record changer,
and a cassette tape player/recorder.
The speaker system has two 6-inch
duocone full-range speakers.

Zenith sales features
Zenith color TV receivers for
1982 total 56 'models, in these
categories:
e four portable 13-inch sets, one
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with remote control;
¢ three 17-inch table models, one

with remote control;

¢ 11 19-inch table models, four with
remote control;

e six 23-inch consoles, one with re-
mote control;

e 3] 25-inch table and console mod-
els, 19 with remote control (Fig-
ure 23); and

e one 45-inch projection color TV
console with remote and Space
Phone.

Tuning — Electronic tuning is in-
cluded in more than 92% of the
1982 Zenith models. There are many
versions, such as single-knob,
keyboard Touch Command manual
or remote channel selection.

The 38 cable-compatible models
have a new quartz-crystal-controlled
system that eliminates fine-tuning
adjustments. A computer seeks and
locks the frequency. These cable-
compatible models can receive 42
channels in the cable mode.

Remote control— Four systems of
remote control are offered in the
Zenith line. Computer Space
Command-5000 with Advanced
Space Phone is in the projection
TV. Computer Space Command-
4000 with Advanced Space Phone
has all the usual remote-control
functions plus facilities for dial-out
phone calls. Other systems are the
Camputer Space Command-3000
and the Computer Space Com-
mand-1800.

All receivers with remote controls
have the new Time-Control Pro-
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Figure 23 Zenith Panorama (modei SN-
2539X) television has the contemporary
look.

grammer, which can be adjusted to
turn the receiver power on or off
once during each 24-hour period.

Space Phone last 'year allowed in-
coming phone calls to be received
through the TV receiver by opera-
tion of the remote-control unit. Ad-
vanced Space Phone for 1982
handles incoming phone calls, but
also can originate calls by the digital
push-buttons on the remote hand
unit. As the number is being dialed
by the remote push-buttons, the
number appears on the TV screen.
Volume adjustments of the receiver
also vary the volume of the incom-
ing phone voices. A mute button
provides privacy for outgoing voices
when desirable. It is not necessary to
operate the regular telephone for
these calls. When the Advanced
Space Phone is in use, the TV pic-
ture remains on the screen, but the
program audio is replaced by the in-
coming phone voice. A microphone
in the TV cabinet picks up the
outgoing voices.

Projection TV —Model SN-4545P
projection TV has a 45-inch screen
illuminated by three pictures tubes
for increased brightness. These
CRTs have self-converging guns.
The furniture-styled cabinet (Figure
24) has the appearance of a console
stereo, but when a remote control
button is pressed, internal motors
lift the cabinet top and the screen is
raised to normal viewing height.

All of the deluxe features are pro-
vided in the projection chassis, in-
cluding video and audio input jacks



Figure 24 Zenith’s model SN-4545P is a
projection TV with a 45-inch screen that
is hidden when not in use.

MOV N 3

that allow monitoring of
videocassette playbacks, home com-
puters, videodisc playback, video
cameras and home-type video
games, without requiring an exter-
nal modulator for antenna connec-
tions. This provides increased
sharpness for those functions.

Videodisc player— Zenith model
SN-4545P (Figure 25) plays video
and audio of all Capacitance-Elec-
tronic-Disc (CED) type videodiscs.
Each disc plays two hours—60
minutes on each side. No videodisc
machine can record programs.

Many movies, both classic and
current, are available.

Small portable TV — Tiniest of the
Zenith line is the Explorer (Figure
26). It has a 5-inch B&W screen, an
AM/FM radio, and a digital clock
with adjustable alarm. The
clock/timer is powered separately
from the TV by an AA battery, and
the display is LCD for good visibili-
ty in bright lighting. A sleep switch
automatically turns off the receiver
after 59 minutes.

Two tuners provide 82-channel
reception. Operation is possible on
four power sources: 120Vac; 12Vdc
from auto or RV plug; six “D” bat-
teries; or an optional rechargeable
battery pack.

Standard equipment includes an
earphone, an ac-adapter cable, one
clock battery, and a Vdc cable for
autos. An S-057 rechargeable bat-
tery pack is optional. The weight
with “D” batteries is 72 pounds.

Stereo cassette receivers— Zenith

Figure 26 Smallest TV in the
1982 Zenith line is the 5-inch
television portable called
Explorer.

introduced two low-profile
AM/FM-stereo receivers. Model
MC-6190 has a quartz synthesized
tuner with digital readout, signal
seeking and up/down manual scan,
presets for five AM or five FM sta-
tions, LEDs for recording-level in-
dicators, Dolby noise reduction,
soft-touch cassette control, and
many other advanced features.
Model MC-6170 has many of the
same features, less the synthesized
tuning and digital readout.

Other models are MC-6020 with

8-track tape playback/recorder,
Series 1 and Series 2 integrated
stereo systems. Three record

changers and turntables are offered,
along with five types of speakers.

Radios—For 1982, Zenith offers
one FM/AM portable radio, four
FM/AM multiband, four FM/AM
portable cassette radios, one
FM/AM table radio and five
FM/AM electronic digital clock
radios.

Videocassette recorders— Zenith
has announced two new models.
VR-9775 is a front-loading model
that matches the Video Hi-Tech
line, while VR-9800 is the new
Zenith portable videocassette
recorder. The VR-9800 can be
operated in the field from
rechargeable batteries. Accessories
for home use are the VRT-9850
timer/tuner or the VRT-9852 ac-
supply/battery-recharger.

Technical features—System-3
continues as top of the Zenith color
line. This is the triple combination

of the Tri-Focus in-line picture tube,
the Triple-Plus modular chassis with
Peak-Resolution Picture (PRP) cir-
cuit (comb filter), and Color Sentry
automatic-color control. The PRP
circuit was analyzed in the April
1981 issue of Electronic Servicing.
Zenith’s Beta-type videocassette
recorder will be available in a new
model about September 1981.
Video Hi-Tech describes three
models having audio and video in-
put jacks that allow video
devices—cameras, videodisc
players, videocassette recorders, or
video games —to be connected direct
to video and audio stages, thus
bypassing the bandwidth restric-
tions of the RF, IF and detector
stages. Sharper pictures and quieter
sound aré obtained from these video
monitors. Two modular 19-inch ta-
ble models and the projection con-
sole have this feature.
High-performance TV audio is
offered in some receivers. These six
receivers have a 4-speaker comple-
ment of two woofers and two
tweeters with crossovers. The
receivers also have audio-output
jacks to allow listening on external
hi-fi sound systems. Fourteen other
models have audio-output jacks.
Also available are televisions with
additional audio amplifiers and
separate control centers. The
amplifier is rated at 10W with less
than 2% distortion, and the-control
center includes separate bass and
treble controls with a voice/music
filter switch. U
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Logic
analysis
techniques

r
testing
digital
circuitry

By Pat Whitty and John Huber,
Tektronix Inc., Beaverton, OR
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To meet the complex digital
development and service re-
quirements of the microprocessor
and microcomputer design engineer
and to complement the traditional
oscilloscope with increasing ver-
satility, capability and applicability,
logic analyzers have evolved as im-
portant test instruments.

These instruments do for the
analysis of complex digital equip-
ment what the oscilloscope has long
done for real-time signal analysis —
provide views of multiple sequential
data channels even if the data are
nonrecurring, provide true simul-
taneous acquisition of multiple data
channels, and provide data sequence
displays that occur before a trigger.

Logic analyzer origins

The logic analyzer was introduced
in 1973 almost simultaneously by
Hewlett-Packard and Biomation.
These first logic analyzers were of
two distinct types: one a timing
analyzer, the other a state analyzer.

The Hewlett-Packard analyzer,
the 1601L, was a state device with 12
parallel channels. Biomation’s 810D
was the first timing analyzer with
eight parallel acquisition channels
and 256 bits of memory per channel.

The timing analyzer is used for
hardware debugging, from the
design prototype to servicing the
customer’s instrument. With the
asynchronous clocking technique, a
fast pulse can be sampled and dis-
played with high resolution in a tim-
ing diagram format.

The state analyzer is used from
the software/firmware development
stage through the integration stage,
and even as a field service tool at the
customer’s installation. State
analyzers use a synchronous clock-
ing technique to allow the capture of
data flowing in step (sync) with the
clock of the system under test. The
information can be formatted and
stored to be viewed in binary, hex or
octal.

From these roots, the logic
analyzer has rapidly become the
primary digital analysis tool for the
digital engineer. According to Galen
Wampler of Dataquest, a Menlo
Park, CA, market research firm, de-
mand has exceeded all forecasts.
Annual sales have averaged more
than a 75% increase in each of the
last three years, establishing an in-



stalled base valued at $115 million.
Sales in 1984 are projected to reach
$200 million.

Logic analyzer
internal characteristics

In a digital system design cycle
there are three major components;
software development, hardware
development, and hardware/soft-
ware integration. In this third
phase, logic analyzers play a signifi-
cant role in smoothing out the aber-
rations of integration.

Figure 1 shows the basic internal
parts of a logic analyzer used for
parallel data acquisition.

The input section is multichannel,
and varies in size from 4 to 48 chan-
nels. The memory section is a block
of random access memory for tem-
porary storage of data coming into
the analyzer via the input port. The
memory is configured for N bits per
channel, and ranges from 64 to 1024
bits.

The trigger/control section con-
sists of clocks, memory control lines
and set-up parameters that enable
logic analyzers to acquire data at the
proper speed, load it correctly into
memory and properly display the
acquired data. By using qualifiers
for trigger or clocks, the triggering
capabilities of the logic analyzer can
be enhanced. More sophisticated
triggering is generally needed for
debugging software and firmware,
while word recognition plus
qualifiers are usually all that is re-
quired for hardware debugging.

The trigger/control section also
provides control over the display of
the acquired data, while the display
section allows the user to select the
way the acquisition memory is to be
viewed.

The data formatter section
(Figure 2) enhances the capabilities
of the basic logic analyzer. The for-
matter block decodes the data in the
acquisition memory into hex-
adecimal, octal, binary, GPIB or
possibly uP mneumonics for
display.

Logic analyzers provide different
levels of capability in the five basic
sections. They address a wide range
of user needs, and most offer op-
tional capabilities for particular ap-
plications.

The capability exists in various
logic analyzers for IEEE-488 con-

trol and RS232-C data acquisition
and control for transferring data to
and from peripherals or a central
computer.

Most analyzers use a probe pod,
which allows the selection of dif-
ferent probe tips to be connected for
ease of data acquisition. The prob-
ing capabilities are further enhanced

by the use of variable or fixed logic
thresholds.

Types of logic analyzers
The microprocessor and its
peripheral integrated circuit families
allow the logic analyzer to perform
parallel timing, parallel state, serial
state or signature analysis.

The Basic Logic Analyzer
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Logic analysis

The parallel timing analyzer is
shown in Figure 3. It has multiple
inputs, and displays the data as a
timing diagram. The data is not
real-time data but represents the
logic level of the input channels at
the time of the sampling clock edge.

Timing analyzers are used for
hardware applications in which their
high speed asynchronous data ac-
quisition can determine intermittent
or incorrect transitions in a digital
circuit. Timing analyzers range
from 10MHz to 200MHz and fulfill
most user needs.

The parallel state analyzer (Figure
4) is usually slower, but uses more
input channels. Because the state
analyzer is used primarily for soft-
ware and firmware debugging, it
runs synchronously with the circuit
under test and, therefore, doesn’t
need the resolution of the timing
analyzer. State analyzers display the
data in the user’s format, hex,
binary, octal, GPIB or asu P
mneumonics.

The triggering capabilities usually
include delays, event counters, and
the basic AND, OR, NOR functions
to help debug subroutine jumps and
returns and general programming
problems.

The serial state analyzer takes
logic analysis into the data com-
munications environment. Serial
analysis uses only one channel and
stores data one bit at a time. The
control parameters allow character
trigger schemes, delay triggering,
bits per character selection, and syn-
chronous or asynchronous clocking.

The state table displays the data
in ASCII and can even include pari-
ty error indication. Most serial
analyzers use a CRT for displaying
the data. A typical serial display is
shown in Figure 5.

Signature analysis is the newest
mode to join the logic analyzer
family. The signature analyzer is
basically a synchronous serial
analyzer with a special algorithm
built in to “format” the data input.

Signatures can be taken manually
or in an automatic mode. All
signatures are based on a START
input and a STOP input signal.

Variable threshold probing is pro-
vided to take signatures for dif-
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ferent logic families. Most signature
analyzers use a standard CRC
algorithm developed by Hewlett-
Packard to produce their signatures.
Displays range from seven segment
LEDs to CRTs with menus. The
readout is a 4-digit pseudohexa-
decimal code (Figure 6) following a
0-9 ACFHPU pattern.

Applications

When considering applications
for logic analyzers, remember that
logic analyzers are not just for de-
sign. With new compact packaging,
logic analyzers are rugged and port-
able and are being used more in ser-
vice and manufacturing.

Hardware applications use timing
diagram displays to track down in-
termittent pulses in digital circuits.
Microprocessor timing relationships
provide an ideal example for a tim-
ing analyzer application.

Inside a microprocessor-con-
trolled system are many precisely
timed events. When monitoring 1/0
activity, multichannel data acquisi-
tion with the logic analyzer provides
an easy means for finding problems.
When the data acquisition is con-
fined to the synchronous domain of
the CPU, the analysis task becomes
a state analyzer function. But when
a problem occurs outside of the PIA
(Peripheral Interface Adapter), then
the timing resolution needed is pro-
vided by asynchronous sampling.
This is necessary because the activity
outside the PIA is asynchronous to
the CPU.

When debugging software, the
parallel state analyzer is most
useful. The capability to see up to 48
channels simultaneously yields a
variety of debugging techniques.
The ability to read data formatted
into the user’s “language” provides a
convenient method for tracing pro-
gram flow throughout a digital cir-
cuit.

Because the logic state analyzer
allows monitoring of all 16 address
lines plus control lines, address bus
problems occurring during the soft-
ware/hardware integration can be
resolved quickly and efficiently.
When an engineer needs to trigger
on a 16-bit address and then view 8
or 16 lines of data to determine if
every event occurred correctly, he
can be in trouble using an
oscilloscope. A logic analyzer allows

him to view all 16 address lines plus
the 8 or 16 data lines to determine
where the problem areas lie.

State analyzers normally run in
sync with the circuit being tested.
This allows valid address range
recognition and event counting,
which lets the engineer follow
subroutine jumps and returns.

Some logic analyzers have a
reference memory which allows the
user to uncover intermittent prob-
lems. By loading known good data
into the reference memory and then
putting the logic analyzer into the
“RESTART IF” mode, the analyzer
will take a new acquisition, compare
the contents of the acquisition
memory to the reference memory
and, if they are equal, the analyzer
will start another acquisition cycle.
If the two memories are not equal, a
problem has occurred. The analyzer
will then stop and display the last
data acquired. By using the com-
parison feature, the user can pin-
point the exact problem area in the
circuit.

This mode, known as “babysit-
ting,” can be set up to run during a
weekend. When the engineer returns
on Monday morning, he can see that
the intermittent problem occurred.
Some analyzers record the number
of resets made to help isolate the
problem.

The state analyzer allows tracing
of a complete algorithm in a new or
old circuit. Some of the analyzers
give uP disassembly capability for
certain popular microprocessors.
This makes using the state analyzer
much more simple. Connect 16 lines
to the address bus and/or data bus,
and the user gets a display of the op-
code used for his application. By us-
ing the qualifier inputs, data can be
captured in Write/Read, Direct
Memory Access, or even interrupts.
With the high speed analyzers, the
user can monitor address bus multi-
plexing on RAMs.

Clock qualifiers offer selectivity
when storing data. For example,
while monitoring I/0 activities, if
the RD (Read) line is used as the
clock qualifier, the logic analyzer
will acquire data only when the read
line is true (low). By using the clock
qualifiers, memory depth available
in the analyzer is used.

Glitch detection capability has
been a prime factor in establishing

the logic analyzer into design and
test engineering. A first-order glitch
is defined as two transitions during
a sample interval. Second-order
glitches are defined as three transi-
tions during a sample interval. The
ability to latch glitches down to 5ns
in width proves useful in determin-
ing system or circuit bugs.

A combination timing/state
analyzer can lend itself to process
control debugging on large or small
systems. Verifying that A/D con-
versions are taking place correctly
with no glitches and following the
data through the circuitry is a com-
mon application. Combining a
serial state analyzer with this ap-
plication allows the user to monitor
1/0 operations via an RS232-C bus
and can help isolate design errors
between the CPU and a disc unit.

For communications between pe-
ripherals, a serial data analyzer is
the ideal tool. It allows the user to
detect random bit patterns either
synchronously or asynchronously
from O to 19.2 kilobaud. These bits
are stored into memory for later
analysis. Most serial state analyzers
use RS232-C protocol.

Disc I/0 activity to and from a
CPU can be verified for floppy discs
and even high-speed multiple disc
systems.

For systems’ characterization, the
signature analyzer is essential.
Characterizing a complete system
provides an easy means of debug-
ging the most complex digital prob-
lems. Even a power supply can be
signatured to allow the detection of
unwanted noise spikes.

Using signature analysis allows
someone who knows little about the
system to debug a complex system.

Signature analyzers, a tri-stated
bus or line can.be characterized to
determine its condition. By breaking
connection with the outside world
on a tri-state line, the user can deter-
mine where a fault may lie.

A final word

Many have referred to the logic
analyzer as the oscilloscope of the
digital domain. Its use is expected to
increase in design, service and
manufacturing environments. The
applications are limited only by the
capabilities of the analyzers and the
imagination of the people using
them.
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THE
INDUSTRIAL
TECHNICIAN
OF THE
FUTURE

By John E. Cunningham,
Cleveland Institute of Electronics
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Sooner or later, most electronics
technicians wonder what electronics
technology will be like in the future.
The state of the electronics art is
changing so rapidly that both elec-
tronics equipment and the opera-
tions performed by the technician
will certainly change drastically in
the not-so-distant future.

Sometimes this wonder changes
to worry when prophets of doom
predict that equipment will be
designed so that electronics techni-
cians will no longer be needed, even
though all past efforts to eliminate
the technician have failed.

Even though forecasting the
future is risky, there are signs that
strongly indicate what some of the
trends will be.

Digital equipment

Digital items are daily appearing
on the market, and there is no in-
dication that the trend is letting up.
The result is that the cost of digital
components is dropping and this, in
turn, is leading to even more ap-
plications.

Some of these advances occur so
fast that they pass right by the
technician. Low-cost watches and
calculators are good examples. The
price erosjon in these fields has hap-
pened so fast that the items have
become expendable before the elec-
tronics technician has had time to
learn to handle them. Other items
are priced so that maintenance ser-
vice will be required for many years.

The microprocessor in particular
is being used with all types of equip-
ment; according to many of the ex-
perts, the invasion has just started.
The technician will find before
many years that the majority of
items that show up on the
workbench contain micropro-
Cessors.

Optics
With the exception of a few
telephone companies that have ex-



perimented with fiber-optic
transmission, optical techniques
have not appeared in most elec-
trohic equipment until recently.
Now fiber-optics are being used to
carry signals between units of digital
equipment, and electro-optic
devices are actually being used to
process signals. There are many ad-
vantages to electro-optics, and again
devices using optical technology will
soon appear on the bench for repair.

The whole spectrum

At one time, an electronics techni-
cian could afford to specialize in the
low end of the electromagnetic spec-
trum. Much of the higher portion of
the spectrum wasn’t used. But the
advent of TV and 2-way radio soon
forced the technician to the VHF
and UHF regions.

Now it is hard to find a portion of
the spectrum that isn’t commercially
used. Even home entertainment
equipment is using microwaves for
distribution of pay TV, and the
FCC has approved experimental
direct broadcast from geostationary
satellites to home antennas. In the
néar future, the electronics techni-
cian will find that the technology of
any portion of the spectrum cannot
be neglected, whether he specializes
in home entertainment equipment
or industrial maintenance.

Required skills

Few of the skills that have been
passed on from one generation of
technicians to another have truly
become obsolete. Certainly,
troubleshooting ability will be re-
quired. This isn’t an easy skill to
define, but it is easy to recognize.
Undoubtedly it is based on a solid
knowledge of electronic principles.
But there is more—there is the
almost intuitive knowledge of how
electronic circuits fail.

Troubleshooting in just-created
equipment will require new skills,

but the need for the traditional skills
will be present for a long time. As
long as electronic components are
connected together, there will be
defective connections. Furthermore,
many of these will continue to be in-
termittent.

New skills required will be hard to
predict until the new equipment ar-
rives. With the advent of the
microprocessor, the technician must
learn to apply his troubleshooting
ability to signals that occur in the
form of several separate bits on a
bus-type structure. This will require
a new way of thinking.

Certainly tracing optical signals
will require new and unfamiliar
techniques. Microwdve signals will
also present new problems and re-
quire new skills.

Probably the most drastic change
in skills that will be required will be
at least a passing knowledge of soft-
ware and computer programming.
When much of the modern micro-
processor-based equipment fails,
there is no way to determine in ad-
vance whether the fault is a good
old-fashioned component or con-
nection failure, or a program fault.
The troubleshooter must have
enough skill in each area to solve the
problem.

Mastering software troubleshoot-
ing skills sounds more difficult than
learning a foreign language. Really,
things aren’t that bad.

A programmed system can be
thought of as performing the same
functions as earlier, more conven-
tional systems. The difference is
that the system has a wiring diagram
that can be changed periodically by
whatever is stored in its memary. If
a cell in a memory or a connection
fails, the problem can be thought of
as a sudden change in the wiring
diagram that causes it to no longer
perform properly. A component
failure in a conventional system
does the same thing—changes the
wiring diagram of the system so that

it no longer performs correctly.
Because the technician has proved
to be quite competent in the latter
case, there is no reason why, with a
little more knowledge, he can’t
develop a similar capability with
programmed systems.

There is another factor working
in favor of the technician. When
complex digital systems were first
introduced, it was nearly impossible
to get the systems operating proper-
ly before they left the factory, and
even harder to troubleshoot if they
failed. This was not in the manufac-
turer’s best economic interest, 4nd
many companies failed for this
reason, even though their products
served useful purposes. Now an im-
portant part of these systems’ design
is features that will make them easy
to de-bug at the factory. These same
features also make the product
easier to troubleshoot.

A typical example of this is a pro-
cess called “signature analysis.”
Products are designed so that when
they are working properly, there are
certain known signals available at
various points. These signals are dif-
ferent than those of the past, but
signal tracing skills can be converted
and applied to the.new equipment.

Everything that the manufacturer
does to make his equipment easier
to de-bug at the factory will in some
way help the technician to
troubleshoot it when it fails.

Test equipment

Again, the VOM and oscilloscope
will probably always be needed,
although the newer versions will un-
doubtedly have features that will
make them easier to use. There will
also be a need for completely new
equipment. Fortunately, test equip-
ment manufacturers have recog-
nized this need and realize that
unless they keep up with the de-
mand, they will soon be out of
business.

At first, the new test equipment
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The industrial technician
of the future

may be expensive compared to more
conventional instruments, but the
equipment that is to be repaired will
also be more expensive.

The complexity of digital equip-
ment is already spawning many in-
struments. For example, in signal
tracing a digital instrument, one
may need to know the signal that is
present an a bus consisting of 16
separate wires. This signal may be
checked with a voltmeter or a logic
probe, but 16 separate measure-
ments must be made. If the trouble
is intermittent, the signal on one of
the bus wires may change before the
last of the 16 voltages is measured.
A new logic analyzer may be clipped
on so that it ¢ontacts all 16 wires
simultaneously and measures their
logic states. Furthermore, it will
reduce this signal, consisting of 16
highs or lows, to a hexadecimal
number that consists of only four
digits and that can be easily read.

As equipment development pro-
ceeds, new test equipment must also
be developed. Test equipment
manufacturers are constantly work-
ing on methods of simplifying and
reducing the cost of the instruments.
There will soon be affordable ver-
sions of instruments that now cost
many thousands of dollars.

Required knowledge

Additional knowledge will be
needed to work with more complex
equipment. Predicting what this
new knowledge will be 1s indeed dif-
ficult. Educators and engineers do
not have a good track record in this
area.

When the transistor came into
common use, almost every engineer
and educator predicted that before a
technician could work on tran-
sistorized equipment, he would first
have to become thoroughly familiar
with crystal structures and their im-
purities, as well as the various
theories of conduction by holes and
electrons. These subjects were
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taught religiously, and indeed, they
are nice to know, but technicians
seldom make practical use of these
theories.

Similarly, when digital systems
first appeared, it was felt that every
technician needed a thorough
knowledge of Boolean algebra.
Again the subject was taught
thoroughly, and again it is a nice
subject to know, but even fewer
technicians use it.

A recent trend in educational in-
stitutions seems to indicate that a
technician should study the same
subjects as an engineer, but simply
not as much of it. History doesn’t
bear this out, and this principle
doesn’t seem to be considered in
other fields. Automotive mechanics
are not taught the design intracacies
of the internal combustion engine.

Undoubtedly, when: the new
devices first appear, technicians will
be taught all about them in some im-
practical way. The electronics
technician, however, will use only
the knowledge that he needs to
make a living.  The more practical
educators are already looking at the
new fields from this point of view.

A few facts have become obvious.
The technician of the future must
have a broader knowledge of the
principles of physics. He must know
more about how software operates
He must become familiar with test
equipment as it appears.

Educators, as well as test equip-
ment manufacturers, will soon find
themselves facing hard times if the
education they provide doesn’t help
the technician make a living.
Technicians of the future will find
courses that contain what they must
know.

Some of this vital knowledge will
be completely unfamiliar, but a
properly educated technician will
not need to go back to school when
a new development appears. If his
background in fundamental prin-
ciples is adequate, he will be able to

pick up on new developments and to
understand them.

New horizons

Each development will bring
change. The transistor has made the
ordinary AM radio expendable,
because it is usually more
economica! to discard than to
repair. The same is true of some
calculators and watches. On the
other hand, solid-state develop-
ments have also brought new prod-
ucts such as electronic games, home
computers and industrial controls
that are far too expensive to discard.
Here the technician not only finds
additional work, but usually finds
that he can charge a higher fee for
his efforts.

Another field where the require-
ment for electronics technicians is
increasing rapidly is in industry. The
state-of-the-art in electronics is ex-
panding faster than the supply of
engineers who must convert these
developments into practical prod-
ucts.

For many years, the claim in in-
dustry has been that many engineers
are “underemployed.” In addition tc
their engineering duties, they were
busy performing many duties that
could have been performed as well
or better by an experienced techni-
cian. The engineer performed these
duties because the time was avail-
able.

The shortage of engineers, which
shows no sign of letting up in the
near future, will force employers to
use them to perform duties that re-
quire all of their knowledge and
skill. The skilled electronic circuits
and components tasks and testing
must be turned over to the techni-
cian.

The electronics technician will
still be with us in the future. Hé will
have a broader base to his knowl-
edge. The technician will have
sharper skills, and undoubtedly, he
will be much better paid. O
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Chassis — Sylvania D16
PHOTOFACT —1325.2

Q210
VIDEQ
FRON OUTPUT 10
CONTRAST CRT
CONTROL CATHODES
$C206 R264
6.3VAC »—Pt AAN
4700
SHORTED R265
L AAA—
18

Symptom — No raster, but service line is normal
Cure — Check diode SC206, and replace it if shorted

Chassis - Sylvania E20
PHOTOFACT —~ 1595-1

FROM R302
+107V ————A > S*Uf,?,{y
SOURCE 3300

W

SC404

Vo

SHORTED

C404 EJ[AIOGIJ.F

Symptom — No sound and no raster
Cure—Check zener diode SC404, and replace it if
shorted

Chassls —Sylvania E21
PHOTOFACT - 1587-1

Q212 Q208
AGC AGC
DETECTOR BUFFER
R283
AAA—
R289 R290 o
AAA/ AM———
5600 100K _L AGC
(280 (==1 1 5 puF 1

OPEN

Symptom -~ Some picture instability, and scanning line
pairing
Cure — Check AGC capacitor C280, and replaca it if open

1

8

5

I Y P P P P PR R R R N R R RN Y N R P F R RN Y RN N N E T R N R I N i g S PP e

N

Chassis — Sylvania D16
PHOTOFACT — 1325-2

209 PC AMP
-

L350 PC PHASE

Symptom — Erratic {ack of height at bottom of picture
Cure—Check T302 connecticns, and resolder any bad
joints

o

Chassis — Sylvania E20
PHOTOFACT — 15¢5-1

Q502

REG 107 v source

+144V

C50€B T‘f{

OPEN

Symptom — Excesslve high voltage followed by shut-
down
Cure — Check filter capacitor C506B, and replace it if

open

e SN NEERESSREAN RSN eRENEPNERRalenEanlnEssotananRns

CEL L L L Ry e

o

Chassis — Sylvania E21
PHOTOFACT — 15871

C66€
3.58 MHz 0l
AMP
Q604
- L648
c648 0015 T TINT

CENTERING

SHORTED ¥ r

Symptom — Faces are green
Cure — Check capacitor C64€&, and replace it if shorted

August 1981 Electronic Servicing 25



[;:7

Each report about an item

of electronic test equipment
is based on examination

and operation of the device
in the Electronic Servicing
laboratory. Personal observa-
tions about the performance
and details of new and useful
features are spotlighted,
along with tips about using
the equipment for best results.

By Carl Babcoke, CET

Triplett model 3450 DMM

Two features of the Triplett
model 3450 digital multimeter are
the small hand-held size and the un-
cluttered panel. In fact, the panel
contains only the 3'2-digit LCD
readout (with 0.5-inch digits), a
single large rotary-switch knob for
all ranges and functions, an ac/dc
sliding switch, and two test-lead
jacks (Figure 1).

Dimensions are 3”x5%”x1Y%2”.
The case is a dark tan color with
readout panel and selector knob of
light tan. The weight is 10 ounces. A
single alkaline battery supplies
power for about 200 operating
hours. A weak battery activates the
readout’s low-battery indication
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when about eight hours of operation
remain.

Twenty-four ranges in five con-
ventional functions can be selected
by the large rotary knob and one
sliding ac/dc switch. Basic Vdc
accuracy is rated at +=0.2% of
reading = 1 digit.

Another feature is the audible
tone signal that functions only for
the 2k  resistance range. A musical
eighth-note symbol below the 2k
range number on the selector knob
identifies the audio-tone response.

Automatic functions include auto
zeroing, auto polarity-indication on
dc, auto weak-battery indication
and auto decimal, moved by the
range switch. The range-selector
knob is color coded for convenience
to the operator.

Vdc specifications
The five Vdc ranges are
+200mV, 2V, 20V, 200V and
1000V. All ranges have one least-
significant-digit less than those
figures. For example, the 2V range
ends at 1.999V, and overrange oc-
curs above that point. This conven-
tional practice simplifies the iden-
tification of DMM ranges.
Accuracy is rated at +£0.2% of
reading = 1 digit for all ranges ex-
cept the 1000V range, which is rated
at +£0.75% =1 digit. Input im-
pedance is 10M Q on all ranges.
Maximum safe input voltage is
1000Vdc or a dc and peak-ac total
of 1000V.

Vac specifications

Five Vac ranges are supplied;
200mV, 2V, 20V, 200V and 1000V.
Input impedance is 10M 2 for all
ranges. The circuit is average
reading, and the calibration is RMS
for sinewaves.

Accuracy is rated at +0.75% of
reading =+ 2 digits for all ranges ex-
cept the 1000Vac range, which is
+ 1% of reading =+ 2 digits.

These accuracies are specified on-
ly between 50Hz and 400Hz. The
sample meter, however, checked
better than that on the two ranges
tested for frequency response. On
the 2V range, -1dB (about -11%) oc-
curred at 4700Hz, while -6dB was at
42kHz for tests made at 1.6V RMS.

Test results of the 20V range were

surprising, because the readings in-
creased at higher audio frequencies.
The gradually rising response gave a
maximum of + 5dB at 28kHz, then
the level dropped to -1dB at
126kHz.

Radical variations between two
ranges usually hint at similar
response problems for the others. If
a 3450 DMM is to be used for ac-
curate audio readings, a correction
chart should be made. This lack of
response flatness is found in many
digital multimeters, especially those
with op-amps in the Vac system.

Current specifications

Maximum-current ranges of
2mA, 20mA, 200mA and 2000mA
are supplied for both ac and dc
power. A minus sign is shown
before the digits for negative cur-
rents, but no sign shows for positive
current or ac current.

Accuracy for the dcmA ranges is
+ 1% of reading =1 digit, except
for the 2000mA range, which is
rated at +=1.5% of reading =*1
digit.

For ac current ranges, the ac-
curacy is *=1.5% of reading =2
digits for all except the 2000mA
range, which has a rating of +2%
of reading =2 digits.

Voltage drop across the meter is
about 200mV for all ac and dc
ranges. Protection is furnished by a
2A fuse. Measurements of audio
current should include corrections
for frequency response.

Ohmmeter specifications

A full complement of six
resistance ranges covers 2002 full
scale to 20M @ full scale. Accuracy
of all except the highest range is
+0.5% of reading =1 digit, and
the 20M Q2 range is rated at + 1% of
reading + 1 digit.

One excellent feature is the inclu-
sion of both low-power and high-
power ohmmeter modes. Yet there
is no switch for selecting the desired
mode. Instead, high and low modes
are available from alternate ranges.
Those ranges printed in black on the
selector knob should produce some
conduction in diode or transistor
junctions when forward biased.
This is handy for testing semi-
conductors out of circuit. Ranges



Figure 1 Tripiett model 3450 digital multimeter
features the essential five functions with more
than adequate ranges, plus features such as

an audia-response resistance indication and a
color-coded selector knob. Simplified controls
allow rapid operation with few measurement
mistakes. The function-and-range switch has a
large knob that turns off the power when fully
rotated clockwise. A time-saving convenience
is the deletion of all but two test-probe jacks.

printed in green should not cause
any significant junction conduction,
for testing circuits than include
junctions.

Readings made by the sample
DMM, however, showed several
discrepancies from those specifica-
tions. During testing of a normal
silicon diode monitored by another
DMM having 22M Q input re-
sistance, the Figure 2 readings were
obtained.

The 200 © range has sufficient
voltage at the tested diode to cause
conduction, but the resistance that
results is larger than the 199.9
full-scale reading. Therefore, over-
range indication is activated, even
though this range actually operates
in the high-power mode.

Audio-tone operation

An audio tone that indicates cir-
cuit conduction can be helpful when
a technician must watch the test
probes and not the meter readout.
Triplett model 3450 audio tone
pperates only on the 2k range.
The tone, from a rear-mounted
transducer, sounds when a re-

sistors and diodes.

sistance of 1000 or less is across
the test leads. When continuity first
is established, the tone begins im-
mediately, then it continues for
about a half second before it is
stopped by the meter circuit. In
other words, the tone faithfully
follows separate and repeated short
bursts of continuity. But the tone
cannot be sustained more than the
half second even when the continui-
ty is permanent. When the test
probes are permanently shorted
together, the tone begins instantly
and lasts for a half second before it
is eliminated. The next continuity
activates the tone again.

After the tone stops but while the
continuity persists, the digital read-
out will show, in due time, the exact
resistance reading.

This operation is excellent for in-
dicating the precise beginning of
continuity, and for showing any
opens or erratic continuity: during
the half second of tone. But it can-
not identify any opens or erratic
continuities that occur after the half
second has expired. A constant tone
is necessary for that test.

Triplett Test lead Triplettdiode-  Voltage
resistance voltage resistance across
range without diode reading diode
20082 (green) +2.71V Overrange 0.598V
2k Q2(black) +2.71V 1.071K 0.586V
20k 2(green) +0.296V Overrange 0.283V
200k 2 (black) +0.968V 66K 0.373v
2M Q(green) +0.284V 1.57M 0.178V
20M 2(black) +0.667V 2.02M 0.159v

Figure 2 All six resistance ranges were evaluated during tests of a silicon
diode. A second DMM, having 22M §2 Input resistance on Vdc, was used to
record the voltages of columns two and four. The 22M 2 load reduced the
true voltages, but they can be obtained by Ohm's Law calculations. Accord-
ing to the open-probe voltages, only the 20k 2 and 2M Q ranges are low-
power types. This is important during tests of circuits that include tran-

Because the audio tone operates
on the 2k range, it can also be
used for in-circuit testing of diodes
and transistors without watching the
readout.

Accessories

Accessories available for Triplett
model 3450 include three types of
protective cases, a 6kV probe, a 20A
shunt, a clamp-on ammeter adapter,
three types of test leads, .and a wire-
type tilt stand. This stand is a simple
“U”-shaped insulated wire that
holds the meter securely on any flat
surface. It is highly recommended.

Comments

Model 3450 digital multimeter
from Triplett packs many helpful
features into a small package. Ac-
curacy of the sample was good com-
pared to other meters of higher
rated accuracy (such as 4Y5-digit
models).

The few controls and simple
layout of the DMM should reduce
measuring mistakes to a minimum.
In actual operation, model 3450 was
found to be easy and fast to accur-
ately operate.
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Test lab

Keithley model 135
4V>-digit DMM

The Keithley line of laboratory
test equipment has been expanded
by the addition of model 135 digital
multimeter, a 4% -digit LCD-display
DMM of improved accuracy. Basic
Vdc accuracy is rated at +0.05% +
1 digit.

The circuitry provides automatic
zeroing, automatic polarity for dc
reading, automatic decimal place-
ment and automatic overrange in-
dication. Any readout in excess of
19999 produces the overrange in-
dication, consisting of a blinking 1
followed by 4 zeros. This applies to
voltage, current and resistance
readings. A BAT symbol appears in
the upper left corner of the display
when about 10% of the battery life
remains. All panel numbers and
words are covered by plastic to pre-
vent removal or smearing during
normal wear and tear. Colors of the
instrument case range from tan to
dark brown.

Height of the LCD digits is 0.6
inch (most DMMs have 0.5-inch
LCD digits) for better readability.

A single 9V battery is used. An
alkaline battery should operate the
meter for 100 hours or more. An
on/off switch is located on the
cabinet’s right side.

Rotary selector switches

Design and location of the two
rotary knobs (range switch at top
and function switch below) allow
convenient operation in two ways.
When the meter is lying on its back
or on its tilting bracket (optional),
the knobs can be turned by the
fingers of either hand on the center
bar. If the DMM is held in the left
hand, the knobs can be rotated by
the left thumb against notches
around the knob’s perimeter (Figure
1). Both rotations are possible when
the DMM is fastened inside its op-
tional carrying case.

Dc-voltage specifications

Four ranges of dc-voltage
readings allow measurement be-
tween 0.lmV and 1000V, either
positive or negative at 10MQ input
resistance. The 2V and 20V ranges
have accuracy ratings of +0.05%
+ 1 digit, while the 200V and 1000V
ranges are rated at +0.1% + 1
digit. The highest range does not
stop or overrange at 1000V (it ac-
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Sl RL -
Figure 1 Keithley model 135 features
high accuracy with a 4%:-digit LCD dis-
play using large 0.6-inch digits. Basic
Vdc accuracy Is x0.05% <+ 1 diglt.
Range and function knobs can be ro-
tated by the left thumb when the meter
is held by the left hand, or the knobs can
be rotated by the center bar with either
hand.

tually is a 1999.9V range), but that
is the highest voltage the meter can
handle safely.

Ac-voltage specifications

Basic accuracy of +1% <+ 15
digits is specified for the four ac-
voltage ranges. These are identical
to the four Vdc ranges, except the
highest safe voltage is limited to
750V RMS because of the peak
voltage.

Input impedance is 10M for all
Vac ranges. Each range has a dif-
ferent frequency response, although
special compensation networks and
linear rectifiers in the ac-to-dc con-
verter provide a flatter frequency
response than that of most digital
meters. The sample model 135 meter
tested -1dB at about 75kHz on the
2V range and -1dB at about 135kHz
on the 20V range. This is excellent
performance for a digital multi-
meter.

Dc and ac current specifications

Because of the accuracy and high
linearity of these ranges, only two
314-digit current ranges are provid-
ed. One has a resolution of 0.1mA
and a nominal full-scale rating of
20mA (although it will read higher
before the protection diodes limit
the accuracy). The higher range is
rated at 10A, but the instrument will

tolerate higher current for a time.

Accuracy of the 20mA range is
+ 0.5% plus 2 digits for dc power or
+1.5% <+ 15 digits for ac. Ac-
curacy rating of the 10A range is
+1% + 2 digits for dc power or
+1.5% + 15 digits for ac.

Five test-lead banana jacks are
supplied. Voltage and resistance
tests are made with the common and
V-9 jacks. The 20mA current
ranges use the common and 20mA
jacks. But two others (10A LO and
10 HI) are used for the 10A ranges.

Resistance measurement
specifications

Five decaded ranges cover 2K Q2
to 20M o full scale with accuracies
of either +0.2% + 2 digits or
+0.25% + 5 digits, depending on
range.

These are high-power resistance
ranges with about 2.5V across an
open circuit. A silicon diode tested
1.4182K (1,418.292) on the 2K ©
range, or 4.483Kn (4,483 ) on the
20K range.

Accessories

Optional accessories include a
soft carrying case with stand (high-
ly recommended), a high-voltage
probe, 50A current shunt, spare-
parts kit, RF probe, clamp-on cur-
rent probe and two types of test
leads.

Comments

Keithley model 135 gave excellent
performance during all lab tests.
Readings appeared and stabilized
rapidly — faster than most digital
multimeters — and often only one
transient reading was seen before
the final readout. Only the normal
bobble (one or two number varia-
tion of the least-significant digit)
was noted. This allowed the full
4% -digits to be used for more
measurements.

Advantages of the extra digit were
noted for all readings that did not
begin with a 1. Another advantage
was the more detailed readout for
voltages above 200V. Three-and-a-
half digit meters display only whole
volts, such as 262V, while the 135
showed tenths of a volt, as in
262.7V.

_In some ways, the Keithley model
135 portable DMM has a higher ac-
curacy than many large bench-type
units.
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DEanIBin the news

Midland International Corpora-
tion has announced the promotion
of Jerry McCoy from central
regional sales manager to national
sales manager, consumer products
division.

McCoy has been with the con-
sumer products division of Midland
for the past six years. His first posi-
tion with the company was as war-
ranty service manager, from which
he was promioted to customer ser-
vice manager and then to central
regional sales manager.

Henri Busignies, chief scientist
emeritus of International Telephone
and Telegraph Corporation, an in-
ventor, a scientist, and an authority
on radio navigation and radio direc-
tion finding, died June 19 in Antibes
on the French Riviera. Death was
due to a heart attack.

Busignies held moré than 140
patents in the air navigation, radar,
and communication fields and was
associated with the ITT System for
more than 50 years.

He joined the ITT System in
November 1928, as an engineer in
the corporation’s Paris laboratories,
and he retired from active service on
February 28, 1975, maintaining his
active interest in the scientific pro-
gress of the corporation.

Since 1941, when he participated
in the founding of ITT
Laboratories, Dr. Busignies played
a major role in the growth of ITT’s
U.S. activities. He became technical
director of the laboratories in 1949,
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vice president in 1953, executive vice
president in 1954 and laboratories’
president until 1960, when he was
advanced to vice president and
general technical director of the ITT
parent corporation. He became
senior vice president in 1965.

Lam Research Corporation has
announced the appointment of
Steve Y. Muto to vice presidént of
process technology, reporting to Dr.
David K. Lam, president.

Before joining Lam Research,
Muto was a process development
engineer for Hewlett-Packard, Palo
Alto.

Holding patents on materials pro-
cess technologies, Muto has also
published his findirgs in major
trade journals. In his position at
Lam Research, hie will work toward
developing various process
technologies for the firm’s AutoEtch
480 plasma etching system.

Digital Pathways Inc. has an-
nounced the appointment of John
R. Anderson to vice president of
marketing and sales, a new position.
He reports to Dr. Mel Schwartz,
president.

Before joining Digital Pathways,
Anderson was director of interna-
tional operationis for Racal-Vadic
Inc., a modem and telephone
peripheral manufacturer based in
Sunnyvale, CA. In this capacity, he
managed all marketing/sales ac-
tivities outside the United States and
Canada.

Ed Weisl, vice president of sales
for the last 14 years at Mura, has
joined BP Electronics.

In his new position, Weisl will be
responsible for the expansion of the
product line toncentrating on the six
major areas of auto speakers and
accessories; audio devices, hardware
and accessories; CA/MATY devices
and accessories; components, tools
and miscellaneous hardware;
replacement antennas; and economy
test instruments. At the same time
he will also seek to expand and
define a strong national distributor
program.

The Electronic Industries
Association recently presented its
1981 Distinguished Service Award
to William F. Tait of RCA. Presen-
tation was made during the associa-
tion’s 1981 spring conference.

Tait, who currently serves as
treasurer of the association and vice
president of its government divi-
sion, has been active in EIA ac-
tivities since 1973.

He joined the RCA Service Com-
pany in 1959 and will retire as vice
president for RCA’s marketing
operations, government systems
division, effective this month.

Klein Tools announces the pro-
motion of Alan W. Sipe to western
regional sales manager. Sipe joined
Klein Tools in 1978 as district
manager in the western Penn-
sylvania area. Responsibility in-
cludes supervision of all Klein’s
district managers in fdurteen
southwest and western states; in-
cluding Hawaii, Alaska dnd the
western provinces of Canada.

William L. Tenney has joined
B&K Precision as west coast
regional sales manager. Previously,
Tenny was marketing manager for
AMSCO/Turner Instruments.

Empire Scientific Corporation
announces the appointment of Rick
Pere as regional manager handling
the eastern portion of the United
States. Pere has an extensive
background in retail sales.

Keithley Instruments has an-
nounced the appointment of Tom
Hayden as national distributor
manager for the firm’s instruments
division. Hayden will administer
distribution of hand-held and bench
digital multimeters to the MRO and
industrial marketplace.

Gast Manufacturing Corporation
has appointed Siegfried Pudell ex-
port products engineer. His duties
will include supervising engineering
requirement coordination of Gast
compressor, vacuum pump and air
motor products in European
markets.



James A. Slattery has been named
vice president, engineering, for the
Indium Corporation of America.
Slattery’s new duties include respon-
sibility for the engineering programs
and activities for the electronics
materials company. He will also be
responsible for the company’s
research and development program.

Slattery has been a development
engineer with Indium since 1976.
Prior to joining Indium, he was a
chemical engineer with Sperry
Univac.

Mark Raduziner has been hired as
marketing coordinator for Intertec
Publishing Corporation’s elec-
tronics magazines. The announce-
ment was made by Cameron
Bishop, group publisher.

Raduziner previously served as a
communications associate with
McMartin Industries, a broadcast
equipment manufacturer, in
Omaha, NE.

In his new position, Raduziner
will work to improve advertiser
services, and will coordinate mar-
keting, sales activities, and sales
promotion functions.

Carl Bentz has been hired to the
new position of technical editor for
Intertec Publishing Corporation’s
electronics magazines. The an-
nouncement was made by Cameron
Bishop, electronics group publisher.

Bentz holds an FCC 1st class
license, and joins the company with
a background in TV engineering
technology and cable engineering.
He previously served as a staff
engineer with KCPT-TV, Kansas
City, MO, performing functions
that included engineering
maintenance, design and on-air pro-
gramming.

He also has done extensive track-
ing of FCC issues and record keep-
ing for both the KCPT and KUDL
stations, and has edited and re-
written sections of the FCC rule
book pertaining to engineering.
Bentz has also served as a technical
writer for aviation navigation elec-
tronics instruction manuals.

In this new position, Bentz will
coordinate and advise on all
technical aspects of the magazines.

Kevin M. Finn, general manager
of the TRW semiconductor divi-
sion, has been named a vice presi-
dent of TRW Inc. He remains head
of the division.

Finn joined TRW in 1968 as a
project manager
components. He later was plant
manager of TRW’s semiconductor
operations in Bordeaux, France, ad-
vancing through the company to
become division general manager in
January 1979.

GC electronics division of
Wallace Murray Corporation an-
nounces senior personnel appoint-
ments as follows: Vere L. Hageman,
named director of product develop-
ment, a position that will involve the
design and development of new
products for the industrial/MRO,
service and consumer markets;
Thomas P. Giovingo, succeeding
Hageman as market analyst, with
responsibility for analyzing current
marketing strategies and developing
ideas for new markets and products;
Robert C. Reynolds, promoted to
sales administrator overseeing all in-
ternal sales and order processing;
and Raymond D. Camacho,
marketing manager, who will add to
his present duties as new product
manager, the supervision of art,
advertising, marketing and
customer service.

Herbert C. Klapp has been ap-
pointed manager of marketing com-
munications for Switchcraft, a new
position.

Klapp is responsible for planning
and administering national advertis-
ing, sales promotion and public
relations for Victor Business Prod-
ucts. Previously, he held similar
management posts at the Admiral
group of Rockwell International,
Wheel Horse Products and Whirl-
pool Corporation.

Also at Switchcraft, promotions
include the appointment of Keigh
Bandolik as distributor marketing
manager.

Bandolik, who previously served
as assistant manager of distribution
products, joined Switchcraft in
1978.

for microwave.

Andrew F. Durette has been ad-
vanced to executive vice president of
Cherry Semiconductor Corporation
and Frank Thalhauser has joined
the firm as manager of product
engineering. Durette had been vice
president of engineering. In his new
position he assumes reponsibility
for all engineering and manufactur-
ing activities. He joined the firm in
1973. Thalhauser was formerly a
product manager with Texas In-
struments.

James A. Welz has been ap-
pointed assistant product manager
for electrical products in National-
Standard Company’s wire products
group. Welz, in this new position,
will be responsible for the sales and
marketing of CopperPly wire and
other new and existing products
relating to the communications in-
dustry. He was formerly with
Phillips Industries.

Charles Round is the new sales
manager for distribution and OEM
sales at University Sound. Most
recently manager for OEM accounts
at University, Round has also served
as product manager for Altec Lans-
ing and University Sound. His in-
volvement with new product
development will continue in the
new position.

Elizabeth Swain has been ap-
pointed director of human resources
at Digitran. Her prior experience in-
cludes managing industrial relations
at BASF Video and positions in per-
sonnel with Abbot Laboratories and
Analytical Systems Inc. She suc-
ceeds Harry H. Cochran, who
retired in May after 15 years’ ser-
vice.

US JVC Corporation has named
Dan Roberts as division manager
for Professional Video. In his new
position, Roberts will direct all
product and market development
and all sales and marketing
strategies.

Also named: John Brown, as na-
tional government marketing man-
ager. Brown will direct sales of pro-
fessional video equipment to the
General Services Administration.
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reader’s el

Needed: Set-up chart for a Sencore TransiMaster tran-
sistor tester/signal generator, model TR110. Will pay
reasonable fee for copy or will copy original and
return at own expense. Danie! Martinez, 310E 115 St.,
#11-D, New York, NY 10029.

Needed: Sencore ringer flyback and yoke tester, and
B&K 520 transistor checker. James E. Gregorich, 117
Second St. North, Virginia, MN 55792.

Needed: Sam’s Photofacts TR-82 and TR-85, and
Supremes service manual volume R-6. C. T. Huth, 146
Schonhardt, Tiffin, OH 44883.

Needed: Schematic and service information for a
miniature Sinclair Microvision TV, 13%” screen, model
MTV-1, made May 1978. Also need a source of 7800
ICs. Steve Elosh Jr., 231 Gladstone, Campbell, OH
44405.

Needed: Good, used RCA 137801 yoke from a KCS
190D chassis. Mike’s Repair Service, P.O. Box 217,
Aberdeen Proving Ground, MD 21005.

Needed: Audio output transformer, part #95-1698-A,
for old tube-type Zenith AM-FM stereo phonograph
console, chassis #7G30 (amplifier). William M. Suhy,
456 Burritt Ave., Stratford, CT 06497.

Needed: Schematic and information on type of diodes
used in power supply of RCA solid state scope model
WO-505A. Will buy or copy and return. Jerry Meives,
1712 Calumet, Beloit, WI 53511,

Needed: Sencore #YF33 ringer, variable line voltage
transformer and Philco stereo power transformer
#32-8924-1. D. B. Fritz, 3210 St. Lawrence Ave.,
Reading, PA 19606.

Needed: One copy of Ghirardi’s Radio
Troubleshooters Handbook. F. M. Jones, 247 Slist
Ave., Bellwood, IL 60104.

Needed: Number and lineup of the 4 output transistor
for an AM/FM Multiplex stereo receiver, made in
Japan for Maximas Sound Corporation, 5 South St.,
Garden City, NY. Joseph Pino, Pino’s Appliances,
501 Auburn Ave., Swedesboro, NJ 08085.

Needed: Schematic for Monarch stereo amplifier,
model No. SA-40A. Will buy or copy and return. Vic
Schwartz, 7512 Marie St., Columbia, SC 29209.

Needed: Two control knobs from front of Admiral
nine inch b&w. Model No. PN904. Listed Sams No.
803. Jiranek, Farmington, I4 52626.

Needed: Schematic for Juliette solid-state stereo eight
track AM/FM, AFC multiplex 3-way power radio. No
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other information available. David Fagan, 3103 S.
Helena, Aurora, CO 80013.

Needed: Schematic and manual for Tektronix type
No. 512 oscilloscope. Al Shur, Box 493, Cardiff, CA
92007.

Needed: Good used or new 520KB22 and 320AWB22
picture tubes. Send cost detail to H. Geller, 12622
N.E. 3rd St., Bellevue, WA 98005.

Needed: Wiring diagram for Bell and Howell AM/FM
radio model 2399A. Will buy or copy and return. An-
drew Horeczko, 1600 W. 22nd St., San Pedro, CA
90732.

Needed: Any CATV or MATYV technical manuals or
design manuals. Will buy or copy and return. Ronald
R. Crow, 1510 Oddfellow, Apt. 10, Conroe, Texas
77301.

Needed: Schematics and operating instructions for the
following instruments. Will buy or copy and return.
B & K model 1246 digital IC color generator; EICO
model 221 VTVM; EICO model 366 sweep generator;
Heathkit model V-7A VTVM; Heathkit model C-3
condenser checker; Heathkit model 1G-102 RF signal
generator; Heathkit model RF-1 RF signal generator;
Heathkit model 1G-62 color bar dot generator;
Superior Instruments model TV-50 genometer-
frequency generator. John Marsh, 55963 Onaga Tr.,
Yucca Valley, CA 92284.

Needed: Schematic for AKAI solid-state stereo tape
recorder model No. M-10. William Hennen, 324
Forest Ave., Aurora, IL 60505.

Needed: Schematic for Benjamin model 1045 AM/FM
stereo receiver. Firm no longer in business. Will buy or
copy and return. K. Bandusch, 7441 N. Maplewood,
Chicago, IL 60645.

Needed: Service information for Sharp SKC1950
chassis, manufactured for K Mart. Will buy or copy
and return. Andy Duli, 1 Boulder Drive, Pittsburgh,
PA 15239,

Needed: CRT for B/K 1075 Analist and/or informa-
tion on dim TV screen displays. Would also be in-
terested in a whole 1075 for parts. Bob Mendall, RFD
#2, Coopers Mills, NE 04341 .

Needed: Heath digital course and trainer, Heath
microprocessor course and trainer, and B&K 530.
Hughie G. Bates Jr., Rt 6, Box 630, Biloxi, MS 39532.

Needed: Schematic and parts layout from Sams
MHEF-19 for Lafayette Radio stereo receiver. Richard
Wright, 324 Dillon Dr., Virginia Beach, VA 23452.
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Lots of smart companies have
high blood pressure control

programs.
What about yours?

Uncontrolled high blood pressure is a pressure programs for their employees

national health problem. About 26 and management. Look into it. You can

million workdays and billions of dollars  save time and money. And protect your

are lost each year because of it. employees’ health. To find out the whole
But high blood pressure can be story write:

easily detected and controlled. Proper Ms. Judie LaRosa

treatment, every day, can prevent heart Worksetting Programs Coordinator

National High Blood Pressure Education Program

failure, kidney disease, stroke and Bl T 50205

premature death caused by high blood

pressure. High blood pressure.

Many companies, large and small.

have successful on-the-job high blood Treat it and live.

National High Blood Pressure Education Program, National Heart. Lung. and Blood Institute. U.S Deparniment of Health and Hurman Services
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Time delay relay

A digital, solid-state time delay re-
lay that can be inspected at a glance
is available from Exton Instrument.
Called INSTA-CHECK, it shows
the operational status immediately,
insuring trouble-free operation in
industrial control applications.

The module is equipped with a
clock timing LED that flashes at a

rate proportional to the delay
period. For example, two seconds
ON equal a two-hour delay period.
This feature permits adjustments to
be made quickly and accurately for
time delay periods as long as 16
hours.

The time delay relay is also equip-
ped with an output relay indicator
LED that shows the time cycle is
completed. In addition, it has an
output relay override switch that ac-
tuates downstream equipment
without affecting the time delay
period. This helps streamline system
setup and troubleshooting opera-
tions.

INSTA-CHECK handles all nor-
mal timing relay functions. Its basic
design incorporates a CMOS divider
chain with all components derated
for long life.

Circle (50) on Reply Card

Function generators
B&K Precision announges the ad-
dition of three function generators
to its growing line of test instru-
ments. They are the model 3030
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high performance 5MHz sweep/
function generator with LIN/LOG
sweep; the model 3025 low distor-
tion 5MHz sweep/function
generator; and the model 3015 com-

'F—:’??W’

pact 200kHz sweep/function
generator with LIN/LOG sweep.
Model 3030 provides frequency
coverage from 0.001Hz to SMHz in
eight ranges. Dial frequency ac-
curacy is £ (1% rdg + 1% fs) up to
IMHz. Sine wave distortion is less
than 0.5% from 1Hz to 100kHz.
The model 3025 sweep/function
generator is a versatile signal source
with an extremely wide frequency
coverage. The high frequency limit
extends to SMHz, which allows the
3025 to be a useful signal source jn
evaluating many rf and i-f circuits.
The model 3015 sweep/function
generator is a compact instrument,
considering its capabilities. De-
signed principally for audio and
ultrasonic applications, the instru-
ment covers a frequency range of
2Hz to 200kHz in three ranges, with
each range providing 1000:1 fre-
quency control.
Circle (51) on Reply Card

Speed-wrap tool
The G20Q/R3278 speed-wrap tool
from O.K. Machine and Tool Cor-
poration is designed to produce
solderless wire wrapped connections

by merely squeezing the trigger. The
hardened steel working parts ensure
long life and trouble-free service.
Enclosure in Lexan housing makes
the tool lightweight. The tool is
designed for production line and
field service use in the electronic,
telecommunications and appliance
industries, for 22-30 AWG.

Circle (54) on Reply Card
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Electrolytic capacitors

A family of high-temperature, in-
dustrial grade, miniature aluminum
electrolytic capacitors is available
from the Electronic Components
Division of Panasonic Company.

Designated as 3H Series, the units
offer a wide temperature range, in-
cluding high-temperature operation
(-40 to 125°C), a wide range of
capacitance (1 to 1000uF), close
capacitance tolerance (+20%),
rated working voltage range of 10
to 63Vdc, low leakage current
(0.002CV or 2uA, whichever is
greater), good low-temperature sta-
bility, and load life of 1000 hours at
125°C or 2000 hours at 105°C under
full-rated voltage.

Available with radial or axial
leads, the 3H Series high-tempera-
ture capacitors are suited for a
variety of industrial and automotive
applications at elevated tempera-
tures. Also, the 3H Series capacitor
offers good high-frequency
performance and stable dissipation
factor at temperatures of 25°C and
higher.

The 3H Series capacitors offer
relatively small size. A 1000uF,
10WVdc unit is only 0.63”x1.299”,
while a 1uF, 63WVdc capacitor is
0.248"x0.472".

Circle (53) on Reply Card



Padlocks

Klein Tools Inc. announces the
addition of a full line of top quality
padlocks. The padlocks cover a

broad range of styles and sizes. All
of these locks have 5-pin, pick-
resistant tumblers, solid, 1-piece
cases and hardened steel shackles.
Self-locking shackles have a hard-
ened steel ball at both heel and toe
to resist forcing. All locks are avail-
able keyed differently or keyed alike
at no extra charge.
Circle (55) on Reply Card

Home satellite TV system

Downlink has available a line of
low-cost home satellite TV receiv-
ers, a hobbyist’s satellite TV system
and a modular parabolic antenna.

The receivers make it possible to
own a home satellite TV system
with 12-foot antenna, 120° LNA,
D-2X receiver, RF modulator and
cables. The Skyview I system is a
completely turnkey system.

For hobbyists who prefer to build
or buy their own antenna, the com-
pany has introduced the EP-2000
electronics package, offering all the
electronics needed to watch satellite
TV except for the antenna.

And for those who prefer the
parabolic antenna over the
spherical, Downlink has the Sky-
view Il modular fiberglass para-
bolic antenna.

Circle (56) on Reply Card

Cordless telephone

Electra Company has introduced
a microprocessor-based cordless
telephone, the FF-4000, with soft-
ware that makes possible many fea-
tures previously unavailable. This
state-of-the-art cordless phone,
designed by Electra, will be manu-
factured in its Cumberland, IN,
facility.

The custom microprocessor and
software make possible many other
features. The user can choose rotary
pulse or pure tone activated dialing,
making the telephone capable of full
central telephone equipment inter-
face. Features offered by the phone
company such as call waiting, call
forwarding, 3-way calling and speed
calling can be used. A special
“hook” key is provided to facilitate

h
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use of these features. The FF-4000
also has automatic dialing capabili-
ty, which means the user can store
up to three numbers in memory and
dial any one of them just by pushing
a button. The auto dial feature is
protected against temporary power
outages by means of an easily
changeable 9V battery. Also in-
cluded is a security system that is
programmable by the owner to pre-
vent unauthorized usage of the
system.

The clear, clean audio response of
the unit is made possible by depar-
tures in standard circuit design. Un-
like conventional systems, which use
1.7/49MHz duplex transmission,
the FF-4000 offers the first
49/49MHz approach. This not only
frees the system from most common
electrical interference, but also
makes an extended range of up to
1000 feet possible.

Circle (58) on Reply Card

NATESA
5908 S.
Troy
Chicago
IL 60629

ARE YOU A PRO?

...the not for profit association
championing independents’ right to
compete, and delivering valuable
benefits continuously since 1950.

¢ LEADING SPOKESMAN

* TRADE INFORMATION
DISPENSER

* WATCHDOG

¢ LOBBYIST

* YARDSTICK OF STANDARDS
* CONSUMER RELATIONS

* COUNSELOR

* PROBLEM SOLVER

We are not freeloaders. So our check
for $60.00 dues is attached. As our
special premium, please ship the in-
dicated $15.00 Manual.

[J Practical Business Manual
-OR -
[J Service Contract Manual

This space contributed as a public service.

MARY HEALY
HAS SOMETHING
TO SING ABOUT.

Nineteen years ago, Mary
Healy had a success she'll never
forget: recovering from cancer.
She and almost 2 million
others are living proof that your
contributions are important.
As important as life itself.

CANCER CAN BE BEAT.

American

Cancer Society ¥
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Products

Synthesized scanner

Electra Company has announced
its Bearcat 100 hand-held portable
scanning radio. Fully synthesized, it
requires no crystals. The unit is con-
tained in a 3”x7”x1%” case.

The unit has 16 channels with ex-
tended frequency coverage. Power

consumption is kept extremely low
by using a liquid crystal display and
several low power integrated cir-
cuits.

The radio produces audio power
output of 500mW, and produces
1W when used with the accessory ac
adapter included in the package.
The unit has patented track tuning,
selectivity of better than 50dB
down, and sensitivity of less than
ImV on all bands and all channels.

Company engineers devised a
frame made of high strength, heavy-
duty aluminum that acts as a struc-
tural element and provides shielding
for the internal circuitry. The radio
has chrome-plated keys for func-
tions that are user controlled, such
as lockout, manual stepping of all
16 channels and automatic scan.
Even search is provided, both
manual and automatic.

The unit operates on 6 AA bat-
teries and has a battery low LED in-
dicator to signal when to recharge.

The unit’s wide frequency cover-
age includes all public service bands
(low, high, UHF and “T” bands),
both 2m and 70cm amateur bands,
plus military and federal land
mobile frequencies. The unit has
direct channel access and a built-in
automatic scan delay.

Circle (60) on Reply Card
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50 channel scanner

Regency Electronics Inc., has in-
troduced the D810 scanner. The
D810 has 50 channels covering eight
bands and eight separate direct ac-
cess bands.

The direct access keys allow the
user to hear preprogrammed chan-
nels to the most common public ser-
vice frequencies for police, fire,
emergency, weather, aircraft,
mobile telephones, marine and even
FM music broadcasts with the
touch of a button. Fifty program-
mable channels are included so that
the user may choose from among his
favorite frequencies for the normal
scanning mode.

The D810 has a permanent
memory which allows programmed
frequencies to be stored for up to

nine years without battery backup.
Other features include search,
priority channel, digital clock,
count, scan delay, dual scan speed,
dual level display, backlighted
keyboard and LED indicators for
the direct access channels.
Circle (63) on Reply Card

Earth station products

Blonder-Tongue Laboratories
Inc. is introducing a line of satellite
TVRO earth station products for
the MATV market.

This product line, designed to in-
terface with existing MATV sys-
tems, consists of: three antenna
systems (3.0m, 3.65m and 4.6m);
three low noise converters; a low
cost earth station receiver and
mounting tray; two foundation pier
kits, and a 4.6m pressurization Kit.

The 3.0m antenna system (model
6001) consists of six precision
stamped aluminum panels, bolted
together to form a parabolic surface
of revolution, dual polarization
focal point feed and mount. This
design provides a low shipping

volume and easy handling during in-
stallation.

The mount provides coverage of
geosynchronous satellites located
along the orbital arc from 91° to
136° west longitude from anywhere

in the contiguous United States. The
model 6002 antenna system com-
bines the 3.0m antenna with a 0.65m
extender ring for increased gain.
The 4.6m antenna system (model
6003) utilizes a high efficiency

Cassegrain design, substantially
reducing satellite terminal costs by
providing performance comparable
to larger antennas. The 12-panel
main reflector is paraboloidal and
uses a shaped subreflector to focus
the incoming signal to a receive-only
feed horn. The design provides high
gain while meeting FCC sidelobe re-
quirements.

The model 6008 earth station
receiver and models 6004, 6005 and
6006 low-noise converters (LNC)
are used in combination to enable
satellite signals to be carried from
the earth station antenna to the
receiver over low cost, UHF-type
coaxial cable. A low noise converter
(a combination of a low-noise am-
plifier and block downconverter)
is mounted at the antenna.

Circle (62) on Reply Card

Mica capacitors

A virgin ruby mica, high tempera-
ture (300°C) line of capacitors is
available from KD Components.
These “High Temp” capacitors are
available in a broad selection of
capacitance and voltage values.
They feature a temperature coeffi-
cient of +10ppm max.; welded,
pure nickle leads; 1000M  insula-
tion resistance (0.01mf) and virgin
ruby mica elements. Moisture pro-
tection is insured by special encap-
sulation.

.The capacitors’ design allows
p



them to be installed in jet engine
enclosures, geothermal wells, and
rocket and nuclear applications, to
name only a few.

The capacitors are available in
ranges from 10pf to 0.25mf and 100
to 2000W Vdc, tolerances as low as

? 4

+ 1%, temperature range -55° to
300°C.
Circle (61) on Reply Card

100K joystick pots
Radio Shack, a division of Tandy
Corporation, is offering an addition
to its Archer line of electronic com-
ponent parts for amateur and pro-
fessional circuit builders. This addi-

&)

tion is a joystick-controlled pair of
100K §2 linear-taper potentiometers.

This compact (1-7/16 inch
square) joystick control is intended
for a variety of applications, in-
cluding video games and computer
peripherals; robotics; radio-
controlled model cars, boats and
planes; stereo and recording con-
trols and more. It has smooth action
over a 30° displacement from cen-

ter in all directions. The I-inch-
long control shaft has a removable
(threaded) tip for easy attachment
to plumb-weights in pendulum ap-
plications. Mounting screws are in-
cluded.

Electrically, each of the poten-
tiometers outputls a resistance pro-
portional to the joystick’s positional
displacement along each of two
perpendicular - axes; these analog
signals can easily be digitized and
used as inputs to a variety of equip-
ment or devices.

Circle (64) on Reply Card

Converter

A low-cost fiber-optic instrument
that converts standard multimeters
into fiber-optic power meters has
been introduced by FOTEC Inc.

Called the FOTEC C Fiber-Optic
Converter, the instrument can be
used with any multimeter or
voltmeter to measure basic fiber-op-
tic system parameters such as fiber
attenuation, connector or splice
loss, source power coupled into
fibers, or signal level at the receiver.

Although designed with the re-
quirements of laboratory fiber-optic
measurements as a guide, FOTEC C
is also suitable for field service of
fiber optic installations.

The converter can measure signals
in the range of less than 20nW to

fotec C

fes optic ganereins

over 2mW of optical power with an
accuracy of + 5%, and with any sig-
nal frequency from dc to hundreds
of megahertz. It can be used with
sources in the 400 to 1100nm range,
and is easily recalibrated for various
source wavelengths.

The output is a linear dc signal
calibrated as 1V/uW or 1V/mW on
two switchable ranges. When used
with a 3'2-digit DMM, for example,
it gives 1uW resolution on the
milliwatt range and 1nW resolution
on the microwatt range.

Circle (65) on Reply Card
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Are you standing
idly by while ideas
that can be -
money in your

pocket fly away?
Membership in NESDA
is one of those ideas.
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Don’t let your
bucks get lost in
the shuffle.

Send in your check
today.

On the bottom line
it will mean extra $$$ in your pocket.

JOIN NESDA
And Your State Association "“M\

&
Send for more information: ‘
NESDA, 2708 W. Berry St.
Fort Worth, TX 76109 \‘
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employees
who have been
with you

for years

can still

learn

something

new.

Tell them about Direct
Deposit. It's a quick.
dependable way to have
their Social Security or
other Government
payments sent straight to
their personal checking or
savings account. For more
information write: Dept. of
Treasury-OPRS B3. Annex 1
Room 226. Washington
D.C. 20226

Unuted States Treasury g

B
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Micro-system troubleshooter

The Fluke 9010A micro-system
troubleshooter represents a new
concept in troubleshooting. With
the population explosion of micro-
processor-based circuits in ter-
minals, business machines, mini-
computers and other electronic in-
struments, a need for a simple and
efficient digital service tool has been
created — one that the 9010A fulfills.

The 9010A will troubleshoot the
entire ‘kernel’ (power supply, clock,
bus, RAM, ROM, 1/0) of the
micro-system automatically,
through the uP socket, usually in
less than 5 minutes, and will post
results on a 32-character alpha-
numeric display.

The 9010A includes an algorithm
that automatically examines and
defines all digital locations and
functions of the micro-system
kernel from a working board using
its “learn” mode. It then stores this
data in its memory for the day’s
work or on a minicassette for per-
manent storage. Thus failures oc-
curring in bus-connected devices
outside of the microprocessor may
be found by a fast and totally self-
contained test program, put to work
the same day the instrument is re-
ceived.

The 9010A has other testing al-
gorithms for working outside the
kernel, where peripheral devices
such as character generators, key-
boards, readouts and other controls
reside. The 9010A’s keyboard in-
cludes grouped troubleshooting key
functions for automatic patterns
and digital exercises that are selected
at the keyboard in an on-line, inter-
active manner by the operator.

Circle (70) on Reply Card
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Bus-bar snap-around

A.W. Sperry Instruments Inc. an-
nounces the introduction of its bus-
bar snap-around. It is the first of the
Snap-10 series and is designated
Model SPR-1030.

The snap-around is designed and
engineered for 3-inch bus-bar mea-
surements and for use on round
cables up 10 2 15/16 inches OD. The
unit features rotary scale for easier
readings, with continuous duty for
every range.

Five current ranges up to 1000A
(ac) and three voltage scales up to

750V ac (self-contained) are
available. The unit comes with a
1-piece Ohmprobe for both ohms
and continuity testing. FS accuracy
is + 3% on signals from 50-400Hz.
The snap-around weighs 24 oz. and
measures 11%”H x 4%4”W x 1%”T.

Safety features include shock
resistant ABS plastic housings, twist
and lock threaded voltage leads, ful-
ly insulated jaws, plus the ability to
withstand overloads.

Circle (71) on Reply Card

Scope for power engineers
Marconi Instruments has de-
signed Powerscope specifically to
requirements of the electrical and
power engineering field. Four chan-
nels are provided, each with a high
voltage differential input, capable

of directly accommodating voltages
associated with 600V, 3-phase
power lines or 600V dc supply

systems. The common mode voltage
of each input has been designed so
that at a sensitivity of 100mV
p-p/cm, a common signal to both
inputs of each channel can be up to
350V RMS or + 500Vdc. Circuit
loading has been designed to be very
low with IMQ each side to the
oscilloscope ground without probes
and 5MQ with the addition of high
voltage accessory probes.
Circle (72) on Reply Card

Battery tester

The BT-1 battery tester, which
uses controlled and timed discharge
of the battery for testing to assure
longest battery life, is being offered
by Ratelco. Using interchangeable
battery adapters, the unit points out
unusual or improper operating con-
ditions where the battery charging
procedure does not permit the bat-
tery to attain its maximum capabili-
ty.

Input power for the tester is
120Vac, 60Hz and 12W. The unit
tests rechargeable batteries from
1.25 10 24V and 2A hours of capaci-
ty.

Circle (73) on Reply Card
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. Designer’s Guide
To

TRW RF‘Linear
Hybrid

A new comprehensive Designer’s
Guide to TRW RF Linear Hybrid
Amplifiers has been published by
TRW RF Semiconductors.

Catalog number 1981 describes in
detail the construction and perfor-
mance of 14 medium-power, broad-
band gain amplifiers designed for
use in a variety of applications.

Each device is fully characterized
through tables, graphs and
engineering drawings. There are sec-
tions on interpreting specifications,
design and manufacturing, and
hermetic packages and hi-rel screen-
ing, plus conversion charts on
power levels and impedance mat-
ches. In addition there are four full-
length technical articles by TRW RF
semiconductor engineers.

Circle (74) on Reply Card

Electronic Industries Association
has revised RS-390 to reflect
changes in test procedures occurring
since publication of RS-390 in 1971.
RS-390-A, Standard Test Procedure
for Noise Margin Measurements for
Semiconductor Logic Gating
Microcircuits, defines the dc
(steady-state) noise margin and the
ac (transient) noise margin of
semiconductor logic gating
microcircuits, and describes the pro-
cedures used to measure these

parameters. Standardization of the
definitions and test procedures pro-
motes both interchangeability of
elements by test specification and
improved understanding between
manufacturers and users. Different
test procedures, correlated to give
equivalent results to those outlined,
may be necessary for automatic test-
ing at volume production, per EIA.
Circle (75) on Reply Card

A 16-page catalog describing the
company’s full range of capacitors is
available from International Com-
ponents Corporation.

Seventeen capacitor series are
described, including various
aluminum electrolytic, metalized

polyester/polypropylene film,
ceramic disc and tantalum types.
Details include specifications, con-
figurations and dimensional draw-
ings, performance curves and the
available values for each type.

Circle (76) on Reply Card

ITT Components has published a
48-page catalog of elec-
tromechanical relays. Featured are
30 black-and-white photographs of
sub-miniature PC board, miniature
telephone PC board, instrumenta-
tion and communication, and in-

dustrial relays. Also included are 46
graphs of operating ranges, life
time values and perfor-

curves,

Components ITT

mance curves, plus wiring diagrams,
drill plans and specification infor-
mation for contact, coil and general
data.

Circle (90) on Reply Card

The FCC Commission, through
its consumer assistance and infor-
mation division, Office of Public
Affairs, has released a publication,
UHF Television Comparability,
containing six guidelines for
significantly improving UHF televi-
sion reception. Proposed by the
FCC's UHF comparability task
force, the guidelines can, in many
cases, also help consumers improve
reception on VHF television.

Circle (77) on Reply Card

The American National Stan-
dards Institute has issued its /98]
Catalog of American National Stan-
dards. The 206 page publication lists
more than 10,000 current standards
approved by and available from the
institute. The standards listed pro-
vide dimensions, ratings, ter-
minology, symbols, test methods,
performance and safety re-
quirements for materials, equip-
ment, components and products in a
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wide range of fields. These fields in-
clude acoustics; construction; elec-
trical and electronics; heating, air-
conditioning, and refrigeration; im-
age technology; information
systems; mechanical; measurement
and automatic control; medical
devices; nuclear; physical distribu-
tion; piping and process equipment;
and safety and health.
Circle (78) on Reply Card

Digitran has published a two-
page, two-color data sheet on its
recently introduced Series 56000
miniaturized, coded rotary switch.
The sheet, number 1-0086, includes
comprehensive specifications, a
photograph and detailed engineer-
ing drawings.

Circle (79) on Reply Card

Electronic Industries Association
has updated RS-419 to RS-419-A,
Standard List of Values To Be Used
In Semiconductor Device Specifica-
tions and Registration Formats. The
updated standard incorporates the
temperature table previously
published in RS-253, Standard
Temperatures for Electrical
Measurement and Rating Specifica-
tion — Semiconductor Devices which
was rescinded in April 1980.

Circle (80) on Reply Card

Addendum RS-448-4, by the Elec-
tronic Industries Association has
been developed which covers two
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new test methods for elec-
tromechanical switches: Logic Level
Endurance Test Method and Low
Level Endurance Test Method. The
Logic Level Endurance Test is a
measure of the ability of a switch to
control electrical loads in which the
applied voltage exceeds the melting
voltage of the switch contact
material and is less than the arcing
voltage and arcing current. The Low
Level Endurance Test is a measure
of the ability of a switch to control
electrical loads which have insuffi-
cient energy to cause any physical
change in the switch contacts.

Circle (81) on Reply Card

cannon ITT

A 6-page guide to choosing the
correct standard and special connec-
tor configurations has been pub-
lished by ITT Cannon Electric.

Brochure CSG offers application
information for rectangular,
rack/panel, circular, microminia-
ture, printed circuits, input/output
filters, hermetics or special applica-
tion connectors.

Also included is information on
how to order the correct catalog for
each specific product line.

Circle (82) on Reply Card

The Indium Corporation of
America has published a quick
reference catalog of solders titled /5
Solutions to Common Soldering
Problems. Contained in this
publication is detailed information

on 83 Indalloy Solders that can be
used to solve special soldering prob-
lems.

The catalog explains 15 advan-
tages of the use of specialty solders
in varying applications. Indium-
based alloys, tin-silver, gold based,
aluminum based and special solders
are listed with specifications and ap-
plication notes for each. The 21
page booklet contains a listing of 18
solders available with 24 hour
delivery in the forms of wire, ribbon
and ingots.

Circle (83) on Reply Card

A four-page bulletin describes the
Gould DS04020, a portable, dual-
trace digital storage oscilloscope
suited for capturing transient, recur-
rent and long-term events in elec-
trical, electromechanical, medical
and physical testing applications.

Features of the DSO4020 include
an unusually large 4k-byte memory
for maximum horizontal resolution;
switch selection of 1k-byte portions
of stored waveforms; expansion up
to 50X with dot joining for im-
proved display clarity; pre-trigger
viewing; “babysitting” (unattended)
transient capture capability; and
functioning as a conventional
10MHz, 5SmV sensitivity scope.

Circle (84) on Reply Card

The Electronic Industries
Association has published the 1981
edition of its Trade Directory and
Membership List. This annual
publication . is the authoritative
listing of association member com-
panies and affiliates, showing cor-
porate division locations, phone
numbers, top-level management
personnel, products manufactured,
trade names, EIA’s Board of Gover-
nors, the association committee
organization, as well as officers of
EIA’s divisions, departments, coun-
cils and panels.

Circle (85) on Reply Card

Switchcraft Inc. has published a
new 36-page catalog on audio and
general purpose connectors and ac
receptacles. The catalog (No.
C502f) includes detailed material



showing connecting compatibility
with similar products. Information
also is included about Tini Q-G
miniature connectors and ac-
cessories; Q-G audio connectors in-
cluding a variety of panel and wall
plate receptacles, adapters, inserts
and accessories; Slim-Line audio
connectors and accessories; various
other microphone connectors, CB
connectors, phono plugs and jacks;
and ac receptacles for elec-
trical/electronic applications.

Circle (86) on Reply Card

ELECTRONIC INSTRUMENT
RENTAL CATALOG

|c o)

CON FIMENTAL REROURCES,NC.

Continental Resources Inc. has
just published its new 1981 Elec-
tronic Instrument Rental Catalog
which contains descriptions of more
than 1500 electronic test instruments
available for monthly rental. The
64-page catalog offers full specifica-
tions and monthly rates for latest
model test and measurement equip-
ment from leading manufacturers.
Included are oscilloscopes, record-
ers, logic analyzers, microproces-
sor test systems, power meters, X-Y
plotters, function generators, fre-
quency synthesizers and telecom-
munications test sets. Descriptions
and monthly rates for such popular
compuier peripherals as line
printers, CRTs and modems are also

offered.
Circle (87) on Reply Card

Multicore Solders has issued a
1981 edition of its Selector Guide.
This is a short form, quick reference

guide to the complete Multicore line
of solders, fluxes and chemicals.
The 4-page brochure describes

* Solders, Fluxes
and Chemicals
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basic features of each category of
products and lists in tables all prod-
ucts within the category. The
tables include such information as:
characteristics, formulations, uses,
variations, alloys where applicable,
MIL and government approvals,
and ordering data.

Circle (88) on Reply Card
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DIGITRAN

A new price sheet retroactive to
Nov. 1 on 56 low-profile keyboards
has been issued by Digitran.

The two-color, one-page sheet,
number 1-0076B, shows prices and
quantity discount rates for 6-, 12-,
16- and 20-key KL Minikey
keyboards.

Circle (89) on Reply Card

WHY YOU
SHOULD
MAKE A
CORPORATE
CONTRIBU-
TIONTO
THE AD
COUNCIL

The Advertising Council is the biggest
advertiser in the world. Last year, with
the cooperation of all media, the Coun-
cil placed almost six hundred million
dollars of public service advertising.
Yet its total operating expense budget
was only $1,147,000 which makes its
advertising programs one of America’s
greatest bargains . . . for every $1 cash
outlay the Council is generating over
$600 of advertising.

U.S. business and associated groups
contributed the dollars the Ad Council
needs to create and manage this
remarkable program. Advertisers, ad-
vertising agencies, and the media
contributed the space and time.

Your company can play a role. If you
believe in supporting public service
efforts to help meet the challenges
which face our nation today, then your
company can do as many hundreds of
others—large and small—have done.
You can make a tax-deductible con-
tribution to the Advertising Council.

At the very least you can, quite easily,
find out more about how the Council
works and what it does. Simply write to:
Robert P. Keim, President, The Adver-
tising Council, Inc., 825 Third Avenue,
New York, New York 10022.

AY# { A Pubiic Service of This Magazine
C(.)tn(l & The Advertising Council

The cost of preparation of this advertisement
was paid for by the American Business Press,
the association of specialized business publi-
cations. This space was donated by this
magazine.
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Iemarketolace

Advertising rates In the Classif'ed Section are 35
cents per word, each insertior, and must De
accompanied by cash to insure publication

Each Initial or abbreviation counts a full word.
Minimum classified charge $3.00

For ads on which replles are sent to us for
forwarding (blind @ds), there is an additional
charge of $3.00 per insertion to cover department
number, processing of replles, and malling tosts.

Classiied columns are nbt open 10 advertising of
any products regularly produced by manutactur-
ers unless used and no longer owned by the
manufacturer or distritutor

For Sale

PICTURE TUBE REBUILDING EQUIPMENT capable of
producing four high quality tubes per day (WILL
TRAIN TO OPERATE). Call or Write Atoll Television
6425 |(rving Park. Chicago, lilinois 60634. ph
312-545-6667 4.81-61

AUTOMOBILE RADIO and tape replacement
parts: Delco, Chrysler, Philco-Ford, Motorla,
Panasonic and many othefrs. Large inventory
Laran Electronics, Inc., 3768 Boston Road
Bronx, NY 10469, (212) 881-9600, out of New York
State, (808) 223-8314 5-79-¢f

For Sale (Cont.)

HUNOREOS OF
UNUSUAL PARTS. GAOGETS & I0EA ITEMS. UNAVAILABLE IN
STORES OR CATALOGS ANYWHERE! Bargain prices on everything!
New items fn every rssuel Rush postcard for your copy!

ELECTRONICS
3=

-- -------
NIC

THE GREAT ELECTRO
@; TNINGS & IDEAS BOOK!

Dept. 311
Plattsburgh, N.Y. 12901

Circle (8) on Reply Card

PRINTED CIRCUIT boards from your sketch of art
work. Affordable prices. Also fun kit projects. Free
detalls DANOCINTHS INC. Dept. ES, Box 261
Westland, M| 48185 5-81-tfn

Wanted

MIRROR N THE LID, and other PRE-1946 Television
sets wanted for substantial cash. Also interested in
12AP4, MW-31.3 Pre-War picture tubes, parts,
literature on Pre-War Television, Arnold Chase, 9
Rushieigh Road. West Hartford, Conn. 06117 (203)
521-5280 2-81-7t

DESPERATELY NEED: Information on “Telicon” pro-
jection Tvs from 1947, RCA “Test Lamp” for 1940's
projection Tvs. Arnold Chase, 9 Rushleigh Road. West
Hartford. Conn. 06117 (203) 521-5280, 2-81-7t

TUBE TESTED WANTED, old Navy Weston or similar
for 872A Rectifiers, Call 800-525-2424, Bill Lambert,
Denver. 8-81-2t

TV & RADIO TUBES, 36 cents EA!' Free color
catalog. Cornell, 4221 University, San Diego
California 92104 8-76-11

ELECTRONIC SURPLUS: CLOSEOQUTS, LIQUIDA-
TIONS! Parts, equipment stereo. industrial
educational. Amazing values! Fascinating items
unavailable in stores or catalogs anywhere
Unusual FREE catalog. ETCO-011, Box 762
Plattsburgh, N.Y. 12901 6-78-1t

SCRAMBLED TELEVISION, encoding/decoding
New book. Theory/circuits, $9.95 plus $1 ship-
ping. Workshop, Box 393ES, Dept. E, Bethpage
N.Y. 11714, 7-80-11

“SUPREME Radlo ~ Television Diagram manuals dis-
counted 60%. Free information. SASE. Supreme, 1760
Balsam, Highland Park, IL 60035." 8-81-1t

FOR SALE - PS29 Pushbutton Oscilloscope 2 probe.

All leads included. Used only 10 hrs. $500. Arthur An-

nuccl — 2122 West Saug Rd., Saugenties, N.Y. 12477
8-81-1t

FOR SALE: Zenith sales and service shop near major
highway comptete with truck. 5 minutes to beach in
Los Angeles area. $25,000 plus inventory. Call Jim
at213-375-2233, 8-81-3t

FOR SALE: Model 1474 B&K dual trace 30MHz
oscilloscope with probes, good condition, $575.00
Mike Tucker, 1712 Meadowview Dr., Statesville, N.C.
28677, Phone 704-876-1666 8-81-1t

RECONDITIONED ROTORS for TV, FM, CB antennas
Tele-Comm, Box 2910, Champaign, IL61820.  8-81-4t

OSCILLOSCOPES: SPECIAL SALE-HP & TEK
50MHZ DUAL TRACE, $595. Reg. $695. Limited Quan-
tities. Reconditioned, calibrated, guaranteed, free cat
A-OK ELECTRONICS, 1445 NW 9th St., Homestead, FL
33030, (305) 247-6349 8-81-3t
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Business Opportunity

TV TECHNICIAN! Increase youf income up to
$60.000 yearly. Rent-lease-sell TVs new-used
even trom comfort of your home. Basic Prelimi-
naries $4.00 Perrys TV Systems. Hwy 181. Box
142. R1, Bremen, KY 42325 12-80-tf

ESTABLISHED TV-STEREO REPAIR SHOP in beautiful
Biack Hills of South Dakota, main street location
Good staady business, excellent library equipment
and inventory, priced right, terms available. Call
605-347-4243 6-81.3t

To get more
information...

on items advertised or
described in this publica-
tion, use the Reader Ser-
vice Card.

As a free service for our
readers, we forward your
inquiry to the product’s
manufacturer. Reader Ser-
vice Card is pre-ad-
dressed.
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| B

COMPULEC s Limary's o abae s o8 V' sass 5
Creative Electronics ............... 1
B GO e e NE- boe 2 so ke avbg 44
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Keithley Instruments. . .............. ]
Natesald s R e R a b bk N0
NESHaUN e o8 TRt S0 ke v by n o < 39
Oehlrich Publications . . ............ 13
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Advertising Sales oftices

NATIONAL SALES MANAGER I
Greg Garrison

P.O.Box 12901,

Overland Park, KS 66212

Phone: (313) 888-4664

LONDON, ENGLAND

John Ashcraft & Co.,

John Ashcraft

12 Bear St., Leicester Square
London, WC2H 7AS, England
Phone: 930-0525 Telex: 895-2387

AMSTERDAM, HOLLAND

John Ashcraft & Co.,

John J. Lucassen

Akerdijk 150A

1171 PV-Badhoevedorp, Holland
Phone: 0-2968-6226

TOKYQ, JAPAN

International Media
Representatives, Ltd.

2-29. Toranomon 1-chome
Minato-ku, Tokyo 105, Japan
Phone: 502-0656

NORWOOD, AUSTRALIA
Williamson & Associates.
John Williamson

No. 2 Edmund St.

Norwood, S.A. 5067, Australia
Phone: 42-7074
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For the man that would rather fix it himself —

Technical Publications has
service manuals designed for you!

SES-13 Small (Air Cooled) Engines Service Manual. $9.95
(336 pages). You can service your own engines on
lawnmowers, tractor sprayers and other power equip-
ment. Special section on fundamentals, troubleshooting,
preventive maintenance. Step-by-step instructions.

WLMS-1 Walking Lawnmower Service Manual $7.95 (128
pages). The complete guide to the care and repair of your
walk-behind, push-type lawnmower. Exploded views and
diagrams.

CSS-6 Chain Saw Service Manual. $8.95 (over 300 pages).
Here’s everything you need to know to tear down, repair,
reassemble and adjust most popular chain saws. A truly
complete chain saw manual.

GSM-1 Small AC Generator Service Manual $7.95. A brand
new manual that contains maintenance, service and
troubleshooting procedures, as well as wiring schematics
for most generator models. Covers electrical powerplants
under 8kW that generate alternating current and are
driven by air cooled engines.

0S1-8 Outboard Motor Service Manual Volume 1 $8.95
(236 pages). Covers motors below 30 hp.

0S2-8 Qutboard Motor Service Manual Volume 2 $8.95
(232 pages). Covers motors with 30 hp and above. Both
Volumes 1 and 2 provide detailed fundamentals on
periodic servicing.

Put these books to work on your own equipment...(Or service outside equipment for profit!)

[0 Smali(Air Cooled) Engines Service Manual
[0 Walking Lawnmower Service Manual

[0 Chain Saw Service Manual

[0 Small AC Generator Service Manual

[0 OQutboard Motor Service Manual(Vol. 1)

[0 Outboard Motor Service Manual (Vol. 2)

Remittance must accompany orders of less than $25.00.
Postage paid when payment accompanies order. Allow four
weeks for delivery.

How to send money: The best way to send money is your
own personal check, post office money order, express
money order or by bank draft or check. DO NOT SEND CUR-
RENCY OR STAMPS.

[0 Check Money Order Enclosed
[0 Ship C.0.D.(NoC.0.D.s outside of U.S.)

Missouri and Kansas Residents add 4% sales tax.
Tennessee Residents add 6% sales tax.

Write for a free catalog covering our entire line of service
manuals and wheel-type tractor service manuals.

0 VISA [0 MASTERCHARGE

Credit Card Number

Expiration Date

Please Print
Name e — —
Street __ S— S— -
City
State_ — N — g
Signature i — . e
L d
Technical
Publications
Division

Intertec Publishing Corp.
P.O. Box 12901, Dept. ES
Overland Park, KS 66212
(913) 888-4664

—— — — — — — — —— —— — — — — — — — —— i S, . o . s e, e e i et ——  — — a—



a line of antennas as strong as its name
in time for your peak selling season
ENITH

CHROMETENNA, TI

~ D
~

VHF/UHF/FM Model 973-217
illustrated. Chromatenna Il

comes in seven combination

VHF/UHF/FM...six VHF/FM models.

Zenith Dipole on  VHF Colinear !
UHF.(Combination Directors provide [ N
models only.) extra signal
boost on both
Corner Reflector low and high

N Bracket enlarged band VHF. Loading Straps—
and re-located metal plates close

Y . . in most models. to first VHF
Transmission Line Aluminum Con- High-Impact FM Block reduces N element insulators
Termination struction of all Plastic Insulators  FM gain up to , L f provide compen-
bleeds off static  key metal parts  double-lock each  12dB. Remove to : sation for Lo and
charges thru works to elimi- element to the receive full FM - High band by

antenna system nate rusting — boom for extra gain. tuning the first
ground. Terminal  provides long life.  bracing and driven element
stub improves Golden- Cofor durability. ) Proximity Spaced  with extra capacity.
front to back ratio  y\nno pioien i Electrically Signal Balancer

on lower channels. oy cive ™ helps Matched Termi-  (Z elements) Rugged 1" Square

improve electri nals With Stainless provides automat-
perpfoorn?ailggt!mal Steel Screws ic taper control Boom provides
. eliminate mis- of periodic driver, extra strength
Optional Break-  maich.. protect ~ improves imped compared to
away UNF Wing  against rusting, ~ ance matching g\any round-type
- Directors provide and provide and signal level 00ms.

maximum gain positive electrical  ing on both Lo Sleeved Elements

: U-Bolt Mounting  ©f Standard UHF contact with and High band of heavy-duty

Wide-Spaced, oft Mounting 0o nnels with improved no-strip  channels. Im- construction

Heavy-Duty Feed . ] PI'OV‘U,GS alarger  ooiional coverage  stainless steel proves Channel 7 afford extra

Lines help prevent pual Isolator Strain Relief f;g‘e‘:%‘if{? tut  OfHiUHF channels serrated washers pattern. bla;:ell;ltzl annd

shorting from Barsinsure no  Jnsulator accom- - 4ggEY (OL (e and translator for the take off protection.

heavy build-ups  joss of UHF to n;)%dates either integral part Lreakuencnﬁs when  terminals,

of snow orice.  VHF signal trans- ? HOPM twIm-d Br assures aumore ((r:gn?t?it?at'lon Hi-Bracket with
fer. (Combination ead, Foam lead or rugged U-BOLT

models only.) Coaxdownlead.  5rranoement. models only.) 335':5' 5?35 ‘10[

Zenith has quality easy-to-install antenna kits - UHF only,
VHF YAGI and Stereo FM antennas as well as a complete line of
reception aid equipment. See your Zenith distributor for news of his
exciting money-making Fall programs and Catalog No. 902-2019!

VENITH

®
The quality goes In before the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
Circle (9) on Reply Card



