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THE NEW DIGITAL

MODEL 3400
Now only $125

Only $140

MODEL 4000
Only $247.00

Triplett performance...

MODEL 4200
Only $284.00

a tough act to follow

GO _DIGITAL

When you're shopping for digitals, be sure to
check out these Triplett Digital Multimeters.
They're loaded with extras that extend multimeter
life and make your job a lot easier and safer.

MODEL 3400 . . . Hand size, 3% digit with handy
single range switch. Six functions with 24 ranges
including Hi/Lo Power Ohms, auto-zero and auto-
polarity. Overload protected to 600V on all ranges.
Battery life is 200 hours min. Low battery indica-
tor with 50 hours to spare. Price is now only $125.

MODEL 3410 . . . All the features of the Model
3400 plus 1000 Volt AC/DC range and overload
protection up to 600V on current ranges and up
to 1000V on ohms or voltage ranges without fuse
blow. Typical battery life of 500 hours. Price is
only $140.

MODEL 4000 . . . Bench type, overload protected
with multiple fusing to 1000V on all ranges, RF
shielded, auto-zero and auto-polarity. Six func-
tions with 32 ranges, Hi/Lo Power Ohms and 32
digit, .43" easy-read LED display. Single range
selection and pushbutton function selector. Price
is only $247.00. (Battery version Model 4100)

MODEL 4200 . . . All the features of the Model
4000 plus a true RMS converter that computes
the root-mean-square level of a complex AC input
signal and displays the digital equivalent. Price is
only $284. (Battery version Model 4300)

MODELS 4100 & 4300 (not shown) . . . Ni-Cadre-
chargeable battery versions of Models 4000 &
4200. Price of Model 4100 is $320 . . . Model
4300 is $355.

Triplett’s over 75 years experience is evident in
the engineering firsts included in these digital test-
ers. For a free, no-obligation demonstration, con-
tact your Triplett Distributor, Mod-Center or Rep-
resentative. Triplett Corporation, Bluffton, Ohio
45817.

m@TRIPLETT

Telephone (419) 358-5015 = TWX: 810-490-2400




INTERTEC SUPERBRAIN 64K RAM

$2799
QD SUPERBRAIN $2999
NEC 5510 SPINWRITER (7710) $2345
NEC 5520 SPINWRITER (7720) $2695
NEC 5530 SPINWRITER (7730) $2345
NEC 12" MONITOR
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OKIDATA MICROLINE-80
OKIDATA MICROLINE-82
OKIDATA MICROLINE-83
DIABLO 630 $1995
APPLE Il PLUS 48K $1139
APPLE DISK w/3.3 DOS Controller

$ 525
APPLE DISK w/o Controller $ 449
HAZELTINE 1420 $ 799
NORTHSTAR HORIZON |l 32K QD
$2925
$1249

$ 399
$ 529

34799 Good thru

Dec. 15

ANADEX DP-9500/9501

TELEVIDEO 912C

TELEVIDEO 920C

TELEVIDEO 950

CBM 8032 COMPUTER

CBM 8050 DISK DRIVE

CBM 4032 COMPUTER

CBM 4040 DISK DRIVE

CBM 4022

CBM VIC-20

LEEDEX/AMDEK 100 $ 139 ATARI PERIPHERALS

LEEDEX/AMDEK 100G $ 169

LEEDEX/AMDEK COLOR-1 13” Color A G L

Monitor $ 329 820 40 Column Printer $299

MICROTEK 16K RAMBOARD for Atari 822 40 Column Thermal

$ 79 Printer $349

$ 149 825 80 Column Printer $599
830 Acoustic Modem $159
850 Interface Module $139

$ 669
$ 729
$ 929
$1149
$1349
$1029
$1029
$ 649
$ 269

ATARI SPECIALS
ATARI 400

MICROTEK 32K

EAST COAST
1-800-556-7586

16K Personal Computer

Buy an ATARI 800 16K and
\_receive a 14K Gold Bracelet

FREE?
[ N
(Actual size

Genuine 14K 24.95 retail)

$349
ATARI ACCESSORIES

CX852 8K RAM Memory
Module
16K RAM Memory
Module
CX30-04 Paddle Controller
(pair) $15.00
CX40-04 Joystick Controller
(pair) $15.00

$39.95
CX853
$89.95

With any purchase of ATARI Hardware or Software over $500
you can buy the bracelet for only $9.95.

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.
CALL FOR THE SUPER CHRISTMAS SAVINGS!!!

WEST COAST
1-800-235-3581

OMEGA SALES CO.

3533 Old Conejo Rd. #102
Newbury Park, CA 91320
1-805-499-3678
CA. TOLL FREE 1-800-322-1873

WEST COAST
1-800-235-3581

PRICES ARE SUBJECT TO

EAST COAST
1-800-556-7586

OMEGA SALES CO.
12 Meeting St.
Cumberland, Rl 02864
1-401-722-1027

CHANGE WITHOUT NOTICE.

CIRCLE 20 ON FREE INFORMATION CARD




RADIO-ELECTRONICS

Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

for as low as $1.94 each?

Find the flexible disc you’re now using on our cross reference list...
then write down the equivalent Memorex part number you should be ordering.
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Memorex Flexible Discs...The Ultimate in Memory Excellence woat

Quality

v Di A

Memorex means quality products that you can d on.
Quality control at Memorex means starting with the best
materials nvmlnbla Continual surveiilnnce throughout the

entire .Theb of M syears
of experience in mnqnenc madln production, resulting, for
instance, in prop: Y The mast sophis-
tlmodlesllng, di you'llfind inthe b

Memorex Flexible Discs are packed 10 discs o a carton and
10 cartons to a case. Please order only in increments of 100
units for quantity 100 pricing. We are also willing to accom-
modate your smaller orders. Quantities less than 100 units are
lvn!lnhln ll‘l increments of 10 units at a 10% surcharge.

are also Order 500 or more

100 Percent Error Free
Each and every Memorex Flexible Disc is certified to be 100
percent emror free. Each tlack of each flexible disc is tested,
individually, to A of
They tast signal ampllluda resolution, low-pass modulation,
overwrite, missing pulse error and extra pulse error. They are
torque-tested, and competitively tested on drives available
from almost every major drive manufacturer in the industry
including drives that Memorex manufacturers, Rigid quality
audits are bullt into every step of the manufacturing process
and stringent testing result in a standard of excellence that
assures you, our customer, of a quality product stlgned for
d data reli y and top perfi

Oriented Packagi

'S « i to does not stop with a
quality product They are proud of their flexible discs and they
package them with pride. Both their packaging and Ihetr
labeling have been designed with your sase of identifi

dhscs at the same time and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or mora saves you
4%: 10,000 or more saves you 5%; 25,000 or more saves you
6%; 50,000 or more saves you 7% and 100,000 or more discs
earns you an 8% discount off our super low quantity 100 price.
Almost all Memorax Flexlhle Dlscs are immediately available
from CE. Our h ilities are to help us get
you the quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for you,
call the Mamorex compatibility hotline. Dial B00-538-8080
and ask for the flexible disc hotline extension 0987, In California
dial 800-6872-3525 extension 0997,

Buy wlth Confidence

Toget from CE of your Flexible Discs, send
or phone your ordaer directly to our Computer Products Division. Be sure
to calculate your price using tha CE pricesin this ad. Michigan residents
ploase add 4% sales tax. Written purchase orders are accepted from
approved governmen! agencies and most well rated lirms at a 10%
surcharge for net 10 billing All sales are subject lo availabiiity,

and

and use jn mind. The desk-top box containing ten discs is
convenient for filing and storage. Both box labels and jackel
labels provide full information on compatibility, density, sec-
toring, and record length. with multi
and handling instructions and color-coded removable labals
are included. A write-protect feature is available to provide
data security.

Full One Year — Your A of Quality
Memaores Flexible Dnm will be mnlacsd by Memolex if they
are found to be d in within
ona year of the date of p Other than r

Memorex will not be rewonslblc for any damages or losses
caused by the use of

Memorex Flexible Discs.

All sales are final. Prices, terms and
specifications are subject to change without notice. Out of stock ltems
will be placed on unless CE is i

ul i order $50.00. orders with
a$20,00 surcharge for special handling in addition to shipping charges.
All shipments are F.0.B. Ann Arbar, Michigan. No COD's pleasa. Non-
certified and foreign checks require bank clearance.

Mail orders tec Communications Electronicas, Box 1002, Ann
Arbor, Michigan 48106 U.S.A Add $8,00 per case or partiak-case of
100 8-inch discs or $6.0C per case of 100 5%-inch mini-discs for

U.P.8. ground shipping and handiing in the continental LLSA H you

i a Master Card or Visa card, you may call anytime and place
a credit card order. Order tolkfres in the United States. Call
anytime 800-521-4414, |1 you are outside the U.S. or in Michigan,
dial 313-004-4444. De. inquiries invited. All order lines at
Communications Elec re statied 24 houra,

right *1081 C
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Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliability—Memorex Flexible Discs

™

Al COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.5.A. (313) 004-4444
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VIDEO ENTERTAINMENT

THE ENTERTAINMENT CENTER
A look at the video explosion and a new approach to the video-
entertainment center. Art Kleiman

VIDEOCASSETTE RECORDERS
An up-to-date report on VCR's. Len Feldman

VIDEO ACCESSORIES
A line-up of products that get the most out of your video
equipment. Len Feldman

VIDEO CAMERAS
Home movies the electronic way. Carl M. Laron

VIDEODISC SYSTEMS
The different formats. Bebe F. McClain

71 VIDEOGAMES
Arcade action in your home. Danny Goodman
75 PROJECTION TV
Large-screen pictures. Paul Rodnay
77 VIDEO 1990
What the next decade promises. Danny Goodman
BUILD THIS 45 VIDEO SYNC STABILIZER
Accessory gadget for videocassette recorders displays rock-
steady pictures from pre-recorded video tapes. Gene Roseth
81 HI-FI CX DECODER FOR RECORDS
Part 2: CBS's new noise-reduction system for phonograph
records. Build yours today and take advantage of the new
noiseless discs. Joel Cohen
TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and products in this quickly changing
industry. David Lachenbruch
22 SATELLITE/TELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen
NEW IDEAS
Measure voltage with a frequency counter.
HOBBY CORNER
How electronics can be applied to stamp collecting.
Earl "Doc"” Savage, K4SDS
88 STATE-OF-SOLID STATE
What's new in solid-state technology. Robert F. Scott
COMPUTERS 84 COMPUTER CORNER
Peripheral devices for your computer. Kathy Tekawa
VIDEO 90 SERVICE CLINIC
Trouble-shooting tube-type horizontal output stages. Jack Darr
90 SERVICE QUESTIONS
R-E’s Service Editor solves technicians' problems.
Jack Damr
RADIO 8 COMMUNICATIONS CORNER
A state-of-the-art scanning receiver. Herb Friedman
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ON THE COVER
Here's a video accessory that you
can build for your videocassette
recorder. It reforms the video
sync pulse and produces rock-
steady pictures from pre-recorded
videotapes. To get started, turn
to page 45.

Vides

Entertainment

A GUIDE TO VIDED ENTERTAINMENT IN THE HOME

The Video Entertainment Center Videe Cameras
Videodise Systems Projection TV
Videocassefie Recorders Video Games
Accessary Gadgets Vidieo In The Future

P m—

SPECIAL 32-PAGE SECTION covering Video
Entertainment. Complete coverage of all the

products that make up a video-entertainment

center and what the future may bring. Story
starts on page 49.

VIDEOTEX PART 3
Due to space limitations caused
by the Special Video-Entertain-
ment Section, we were unable to
include the conclusion of the
Videotex series. Videotex Part 3

will appear, however, in our next

issue.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

ELECTRONIC
STILL
PHOTOGRAPHY

The photography field is all agog about the prospects for nonchemical snapshots. Sony
was the first to demonstrate an all-electronic approach to still-picture photography with
demonstrations in Tokyo and New York. Sony’'s Mavica (for “MAgnetic Video CAmera'’)
resembles a conventional 35mm camera, but contains a CCD pickup device and a tiny
floppy disk smaller than a graham cracker. (Photo shows camera, lenses, and disks.)
The disk can store 50 full-color snapshots, recorded at one frame per revolution. For
playback, the disk is placed in a small “viewer" which is attached to the antenna
terminals of a color-TV set.

The snapshot appears on the TV screen as a full 525-line frame, even though only one
field, or half-frame, actually is photographed, the remaining lines being filled in and
interlaced by a processing circuit within the viewer. The disc, or Mavipak, may be placed
in an envelope and mailed, or snapshots may be transmitted over the telephone using a
special modem and slow-scan techniques. The output of the viewer may, of course, be
recorded by a VCR, along with a soundtrack, for a slide show. By removing the disk and
using a special cable, the camera may be used as a color video camera with any VCR.
Sony says it expects to market the system at about $1,000 (complete) inthe U.S. in 1983.

Sony also plans to offer a hard-copy printer, but hasn't yet demonstrated a prototype.
Engineers are now working on a method to give the resultant print a resolution equiva-
lent to that of a print made from a 35 mm negative, using the same "'line-averaging"
technique that the viewer uses to convert a single-field picture into a full frame. Sanyo is
developing a similar electronic snapshot system, and it is believed Texas Instruments
once had a high-priority project working in the same direction. Eastman Kodak also has
patents in the electronic still-photography field. Now that Sony has removed the lens
cap—so to speak—you can expect electronic snapshot-photography to get lots more
exposure.

READY OR NOT?

TV set manufacturers call it “cable-ready' tuning, and it is designed to permita TV setto
tune to cable TV's midband, superband, and hyperband channels without a converter,
by making the set's UHF channel selector do double-duty. Among the conveniences it
provides is letting viewers use their wireless remote controls to tune the cable channels.
So far, cable-ready tuning has also served as a can opener, and the can is full of worms.
A joint engineering committee of EIA and National Cable TV Assn. (NCTA) is currently
sorting out the worms in hopes of making certain that cable-ready sets will work with all
cable-TV systems. For one thing, special cable channels aren't standardized, so there's
no guarantee that the set will do its cable-tuning job.

Worse yet is the problem with cable pay-TV services. When a set-owner subscribes to
a pay-cable service that uses a scrambled signal, the cable-ready remote control can’t
be used at all—not even for the non-pay cable channels. That is because cable channels
must be selected on a special converter box, which includes the descrambler. Consider-
ing that some 12 million U.S. homes now subscribe to pay cable, with the number
increasing every day, the committee has a real problem. The answer could be at least
two or three years away.

RCA
COUNTER-
ATTACKS

Critics who scorn RCA's CED videodisc system because it isn't programmable, and
doesn't have random access and other special effects, were answered at the Vidcom
video conference in Cannes, France, when the company demonstrated a prototype
designed to show the system’s potential. The machine demonstrated had stereo or
bilingual sound tracks, of course; a keypad remote control provided access to any
segment of the disc by minute and second. (RCA said it also could be designed to
access any specific field.) It can be made completely interactive by using microproces-
sors, the RCA spokesmen said. The disc also provided still-picture effects through use
of a disc in which certain frames were repeated three times (since the system plays four
frames per revolution). RCA said a solid-state memory eventually will be developed to
provide still-frame from any disc. Because each field of the recorded picture is identified
by code when the master disk is made, RCA said that CED could have exactly the same
random-access and chapter-access features as other systems. R-E
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SABTRONICS NOW OFFERS
AN ENTIRE RANGE OF TEST
AND MEASUREMENT

INSTRUMENTS AT LOW LOW PRICES

Sabtronics SUPERSCOPE
Model 9005 at super low
price

Features:

% Sharp clear 3" CRT

¥ Lower threshold triggering: less than
1/z division at 5SMHz

¥ Sharper focus especially at high
frequencies

¥ Fiberglass pcb

¥ Colour coded input terminals

¥ and a usable response to beyond
5MHz

Specifications:

@ Usable bandwidth DC to SMHz plus

e Vertical deflection sensitivity: 10mV per division

® Horizontal deflection sensitivity: 500mV per division

only
o Time base sweep frequency: 10Hz 10 100KHz in 4 ranges § 00
@ Synchronisation: intemal and external
® Size: 202(W) x 160(H)<306(D) mm
| |

o Weight: approx. 3.8 kg

?&‘“m’“?m o SO ety Low cost Function Generator
# Sine, square, triangle and separate Model 5020A
TTL square wave output
7 Continuously variable output to
10V P-P
¥ Frequency sweepable over 100:1
ral

nge
+r Short-circuit proof outputs
¥ Venier frequency dial with fine
adjustment control

Specifications:

® Frequency range: 1Hz to 200kHz in five overlapping decade

o Waveforms: Sine wave: Distortion <1% from 1Hz to 100 kHz;
<3% from 100kHz to 200kHz

® Square wave: Rise/fall time <250nsec. Symmetry <98%

® Triangle wave: Non-linearity <1% to 100kHz

® Output: Impedance: 600{} short-circuit proof. Ampli
(continuously variable): 10V P-P open circuit; 5V P P:nm 60011
max. Low Level: -40dB of high output. TTL square wave: >10 sid.
TTL loads

® Sweep input: Impedance: 27k(1. Range: >100:1. Input voltage:
Up to £10V.

AUTORANGING DMM Model 2040 with
10 amps current measuring capability

This is a very sensitive, general purpose instrument which
provides the facilities and quality required by today's electric/
electronic technicians and engineers.

oo

Specifications:

@ Display: Numerical display: 3.5 digit LCD, maximum reading
1999. Unit and sign: mV, V, mA, A, 0, K1, AUTO, BATT,
ADJ, LO,—, AC

® Range selection: Autoranging on VOLT and OHM

® Polarity: Autopolarity, (=) sign when minus, (+) sign is
implied and is not shown

® Battery wamning: LO BATT sign

@ Sampling rate: Two times per second

® Power consumption: 5mW typically

® Power supply: Two 1.5V batteries, IypeLM-acxM

@ Battery life: 300 hour continuous operation

© Overload protection: One 3A 600V, BBS type fuse and
one 0.3A 250V, 5x20 mm fuse for OHM and mA ranges

© Operating temperature and humidity: 0 to +40°C, less than
80

%
® Zero adjustment: Zero adjustment by ZERO ADJ.

@ Low power OHM ranges: For in-circuit resistance
| | measurements at voltage levels below 0.33 volts

f.' Easnest operation: AUTORANGING SYSTEM requires no range selections
7 Easlest reading: Automatic indications of units, signs, polarity, decimal point,
overrange and battery waming

¥ Low battery consumption of SmW: 300 hour continuous use with two 1.5V batteries,
type UM-3 or AA

# Difference Measurements: This instrument can be used like a galvanometer

# Ultimate Portability: Actualized light weight and compactness in excellently designed

We also have many other products. Contact us for our full catalogue.
Ordering | orrrmlon
ip 1o $100.00, add 5°

Interfaceable DMM Model
2020 MP

Features:

% 01% basic DCV accuracy

¥ 10 amps current measurement

¥ 31 ranges and 6 functions

% Hi power and Lo power Ohms

% Unique touch and hold capability™*

# Battery or AC operated*™*

% Interface for most popular computers
included

Specifications:

® 3z digit large 0.4’ LED readouts

© Automatic decimal and minus (-) sign

@ ACV frequency response: 40Hz to
40kHz on 200mV, 2V and 20V ranges

© Overload protection: 1200V (DC+AC
peak) on all voltage ranges

**CRT not included
***Batteries or AC adaptor optional

capabilities by $ 299“ll

test and

using our interfaceable Model 2020 MP DMM.

Features: 1GHz 9-digit Frequency Counter

¥ 9-digit resolution for more precise
o il Model 8000B

¥ Excellent 30mV sensitivity up o
1GHz

* 3 switch selectable gate times

# 10MHz crystal controlled time base
for greater accuracy

+ 2 separate inputs for added
versatility

¥ Front panel sensitivity control

tions:
® Frequency range: Model 8000B: 10Hz—1GHz in 3 ranges. Model
86108: 10Hz—600MHz in 3 ranges
® Display: 9-digit 0.4" (10 mm) LED with automatic decimal point;
separate LED gate activity indicator
© Resolution: 10MHz range: 0.1Hz with 10s gate time. 100MHz range:
1Hz with 10s gate time. 800MHz/1GHz range: 10Hz with 10s gate time
@ Sentitivity: <20mV mms, 10Hz—100MHz; <30mV rms, 100—600MHz;

2 39 <35mV ms, B00MHz—1GHz
B ¢ |nput impedance: Input A—1Mf)/100pF. Input B—50£) nominal

“*Model 8610B e Time base: Frequency: 10MHz. Setability +2ppm. Temperature stability:
B00OMHz for +1ppm from 0 o 40°C.
only $169.00 e Gate time: 0.1 second, 1 second, 10 seconds switch selectable.

Solderless Breadboard
Model 356S

Features:

7r 3 terminal strips 5 distribution strips

¥ Aluminium plate

7 Size: 200 175x 8 mm actual area
of rd

7 Silver-plated contacts

¥ Accept all DIP size including RTL,

# DTL and CMOS devices

# Interconnect with any solid 20 to
29AWG (0.3—0.8 mm) wire

# Breadboard elements are mounted
on ground plane, ideal for hlgh
frequency, high speed and low

noise circuit
Other models also available.

Logic Probe Model LP-1

% 31/2-digit LCD display i mtt‘fmpadarm 100K
¥ 0.6% basic DCV +# Operating frequency: 10MHz
X aotcxmur.;dcy S # Min. detectable pulse width: SOnsec.
# AC voltage: 750V O YV o oo ot
#r Power requirements: 5 to 15V less
than 30mA.
# LED indicator for Hl and LO
# Memory and DTL/TTL CMOS
¥ 2000 hours battery life

# Auto zero ssgm i $2495
| |

sabtronics 7;

INTERNATIONAL INC.

Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610 USA
Telephone (813) 623 2631
Telex 808 700 sab tpa
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WHAT’S NEWS

4-day course covers
computerized robots

A four-day course, providing
a comprehensive introduction
to computerized robot tech-
nology and practical techniques
for identifying and implementing
robot applications is being
offered in a new 1982 course by
Integrated Computer Systems, a
leading technical-education firm
in Santa Monica, CA.

The course, entitled “"Com-
puterized Robots" is designed
for managers whose respon-
.sibilities are in planning and de-
signing advanced manufactur-
ing methods, and for those who
will be engaged in developing
and integrating high-technology
robot systems.

Topics covered include the
extent of robot automation in
the United States, Europe, and
Japan; technical capabilities
.and limitations of robots; robot
‘sensory-mechanisms,  vision,
touch, proximity; programming
techniques for robot control;
analyzing cost benefits; robot-

‘selection

methodology, and
planning for advances in robot
technology.

The course is priced at $845,
and will be held in Washington,
DC, January 19-22, 1982; Los
Angeles, February 9-12; Boston,
March 16-19; San Diego April
13-16, and Philadelphia, April
20-23.

For further information, con-
tact Ruth Dordick, Integrated
Computer Systems, 3304 Pico
Blvd., P.O. Box 5339, Santa
Monica, CA 90405. Telephone:
(213) 450-2060.

Sony Corp builds new
color-TV plant in SC

Sony Corp of America has an-
nounced plans for its second TV
factory in the United States. The
new 200,000-square-foot facili-
ty, where 500 people will be em-
ployed, will be located on a 330-
acre site in Richland County,
just outside the city limits of
Columbia, SC.

The plant will assemble Trini-
tron television sets, with screen

RCA DEVELOPS NEW CIRCUIT BOARD

-

A PORCELAIN-OVER-STEEL CIRCUIT BOARD with improved electrical and

heat-resistance characteristics has been developed at the RCA Laboratories,
Princeton, NJ, by Wayne M. Anderson (above, left) and Dr. Kenneth W. Hang.
The new porcelain is highly crystallized—unlike most porcelains, which are
glassy—and can be heated to high temperatures repeadedly without deform-
ing. RCA believes the new boards are superior to conventional porcelain or
organic plastic ones, and will be more rugged and reliable.

sizes of 17 inches and larger, ata
rate of approximatley 20,000
sets a month; increases are
planned to meet expected mar-
ket requirements. First produc-
tion is expected in late 1982.

Sony was the first Japanese-
TV firm to locate in the United
States, when it opened its San
Diego, CA, facility in 1972. That
plant now employs more than
1,800 persons. During 1981 it
produced approximately 750,000
Trinitron TV receivers, with the
vast majority sold in the North
American market.

The Columbia facility is Sony's
third major manufacturing oper-
ation in the United States. In
1977 Sony established a mag-
netic-tape manufacturing plant
in Dothan, AL, which now em-
ploys more than 1,750 persons.

Hewlett-Packard helps
software writers

In its newest addition to HP-
PLUS, Hewlett-Packard will help
qualified third-party software
writers to sell their programs by
promoting them through a com-
prehensive catalog to custo-
mers and dealers. The catalog
contains descriptions and how-
to-order information for all
HP-41 programmable-calculator
software written by HP and by
outside sources.

"'We want to attract high-qual-
ity software writers with proven
success to this program,’ an HP
spokesman said. '‘Third-party
software writers, dealers, and
users all will benefit from the
program. Software supplies get
HP's reputation and marketing
force behind them; dealers get
more solutions to sell, and an
easy-to-use comprehensive cat-
alog means that HP-41 users get
more dependable programs.”

Dalton Pritchard wins
international prize

The most prestigious and rich-
ly endowed award for research
in the consumer-oriented audio-
visual field—the Edward Rhein
Prize—has been awarded to Dal-
ton W. Pritchard of the RCA
Laboratories, for his contribu-
tions to improved picture sharp-
ness and quality. Mr. Pritchard
was the only American among
the nine who were recipients of

the prize for the year 1980.

He was honored for numerous
contributions to video tech-
niques, and particularly as a
leader in developing the Dynam-
ic Detail Processor used in RCA
receivers. It uses a charge-
coupled device (CCD) in an
advanced integrated circuit.
Through optimization of hori-
zontal and vertical sharpness,
the processor produces a clear
and sharp picture that is free of
dot crawl and cross color.

A Fellow of the IEEE and of the
Society for Information Display,
Mr. Pritchard received the IEEE’s
Vladimir Zworykin Award ‘“for
significant contributions to col-
or-television technology” in
1977. He has written numerous
technical papers and has been
granted 37 U.S. patents, with
others pending. Most of his 35-
year career with RCA has been
devoted to research in color-
television systems and devices.

Journeyman CET's
now number 10,000

When Kenneth G. Hill, Corval-
lis, OR, passed his CET test he
became the 10,000th journey-
man Certified Electronic Tech-
nician. Hill recently moved to
Oregon from Ohio, where he
worked for seven years as a
technician and engineer for
Ohio Nuclear, Inc., and WYSO in
Yellow Springs. He took the CET
test to meet the Oregon State
licensing requirement as a re-
pair technician.

The CET program is adminis-
tered by the International Soci-
ety of Certified Electronic Tech-
nicians. Hill passed an exam in
basic electronics, which includ-
ed math, transistors and semi-
conductors, troubleshooting, and
network analysis, plus a journey-
man test that covered knowledge
of test equipment, trouble-
shooting techniques for con-
sumer electronics equipment,
transistor circuits, color TV, and
some antenna theory. He was
also required to have four years
experience or training.

Hill is now working as a com-
puter repair technican at Videx
Corp. in Corvallis.'His exam was
administered by Larry Broschart,
CET, of Portland, OR, and ap-

continued on page I2




-~ -

Cleanup |
without 7/
clog-upieays

Introducing the Philips ECG S$S-200,
a self-contained desoldering system
that helps keep repair operations
continuous and efficient.

Clogged desoldering units cost time and money. The Philips
ECG SS-200 helps overcome the prablem. It removes solid-state
components quickly and easily from all types of PC boards.

The special Fountain Filter™ iron draws waste solder into a
large Pyrex ® glass receptacle. When necessary, the receptacle
can be removed and cleaned quickly and easily. Interchangeable
tips match the iron to a wide variety of pad and lead sizes.

And best of all, the price is only $293.95, complete.

For a full demonstration of the SS-200 desoldering system,
see your local Philips ECG distributor. He'll show you how get-
ting rid of clogging can keep your production line clear, too.

Call our toll-free number: 800-225-8326 (in Mass.,
1-800-342-8736) for the name of the distributor closest to you.

Philips ECG, Inc., Distributor and Special Markets Division;
100 First Avenue, Waltham, MA (12254.

PhilipsECG

A North American Philips Company CIRCLE 31 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

The future belongs to the creative electronics technician.

Be prepared to grow
with the world’s biggest
growth industry. Enroll

now in this exciting

career program from

the leader in
electronics training.
There are a lot of good jobs out

there in electronics. But the best jobs go to
the people who can think and work crea-
tively. Those who can conceive and design
circuits and equipment. ..those who can
initiate ideas and carry them through
...those who can turn theoretical concepts
into reality. These are the people com-
manding up to $18,000 as starting
salaries, earning $30,000 or more with
experience and ability. And NRI can help
you join their company.

The First Complete
Program of Its Kind

Now, for the first time in the history
of home study; NRI offers you a new and
exciting course in Electronic Design
Technology. A course that starts with the
fundamentals and builds from there to
prepare you for an electronic career where
the growth is. You're trained for exciting
jobs in the creation of communications
equipment, computers, consumer prod-
ucts, anything that needs electronic
circuits.

Only NRI gives you such complete
and concentrated training in the design of
electronic circuits. And you learn at home
in your spare time, without quitting your
job or wasting time, travel, and gas going
to night school. You learn with NRI-
developed training methods that combine
knowledge with practical experience.

NEW FROM NRI.
DESIGN TECHN

) — S

1

|

|

|

|

NRI Circuit Designer Large, 3 !/2 Digit 1
Gives Hands-On LCD Display |
Experience Single I

. - : Rotary Switch
You learn by doing. No ivory-tower, ol

strictly theoretical course here. You actu-
ally design and build modern electronic
circuits, run tests, and verify specs. You
learn how various systems interact, design
your own circuits to perform specific tasks,
learn to look for better ways and new ideas.
The NRI Circuit Designer is a totally
unique instrument with full breadboard-
ing capability, built-in multiple power
supplies zu;d a multi-function signal AL
generator for circuit testing, Fast, simple % . Iuree
connections let you build up prototypg Baﬂze(:-yoo();[:r::ion Dmde/;:tmsmr

6 Functions,
26 Ranges

| e oo st amty Bty BN EeCIN loeed MES.D LGOS SOISS BN e e



ELECTRONIC
LOGY TRAINING

Multiple Power

Supplies Variable Signal

Generator

engineering instru- brush up on your math and teach you any
switches ment that includes new concepts you may need from basic
trigonometric func- algebra through phasors and circuit
tions as well as square analysis.
root, logarithms, and
memory. Together with
your Circuit Designer,
they work to give
you a sound basis  8-pigit LED
() of practical
B experience.

Free Catalog,
No Salesman Will Call

There’s so much to tell you about

. Training
]rldi(gllors Although the NRI

Electronic Design Technology
program carries you through

Solderless iy ¥= (
Breadboard Advanced electronics, the AL
Connector  unique NRI lesson concept and more

circuits, immediately check them out for
function or faults. It handles both linear
and digital integrated circuits as well as
discrete components such as transistors
and diodes. Six practical lab units carry
you through both the theoretical and
practical world of electronic circuit

design.
Professional
Working Instruments

Your course also includes the choice
of the professionals. .. the 6-function, 26-
range Beckman digital multimeter for
fast, accurate voltage, current, and resis-
tance measurements. It features accurate
LCD readout and full portability. You also
get the famous Texas Instruments TI-30
scientific calculator to speed and simplify
circuit analysis and design. It's a true

simplifies and speeds learning.
Especially written for individual instruc-
tion, each lesson covers its subject fully
and thoroughly. But extraneous material
iseliminated, language is clear and to the

point, organization is logical and effective.

You'll start with subjects like Fun-
damentals of Electronic Circuits, progress
rapidly through Circuit Theory to Solid-
State Electronics and on to Digital Elec-
tronics, Computers, and Microprocessors.
Hand in hand with your theory will be
practical Design Lab experiments, circuit
demonstrations, and test/measurement
procedures that make it all come to life.

No Experience Necessary
You need absolutely no electronic

experience to be successful with this mod-
ern course. If you're a high school
graduate with some algebra, you should
handle it without any trouble. We even
include, at no extra charge, the NRI Math
Refresher Module, designed to help you

Registers

this exciting new course for the electronic
80’s, we can't do it all here. Send the
postage-paid card for our free, 100-page
catalog with all the facts about this and
other NRI electronics courses. We'll rush it
right to you without obligation. Look it
over and discover for yourself why only
NRI can prepare you so well for your
future. If card has been removed, please
write to us.

NRI SCHOOLS
McGraw-Hill Continuing

I Education Center

e.-‘ i 3939 Wisconsin Ave.

‘} . Washington, D.C. 20016
L Hi

We'll train you for the good jobs.
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WHATI'S NEWS

continued from page 6

RADIO-ELECTRONICS

proved by the Television and
Radio Service Advisory Board
for the State of Oregon. Al-
though Hill is the 10,000th CET,
an additional 5,300 technicians
have received associate certifi-
cation.

More information about the
CET program may be obtained
from ISCET, 2708 West Berry,
Fort Worth, TX 76109.

Order is placed for
longest phone cable

The largest single order ever
placed for a submarine tele-
phone cable was for “the major
portion of’ a new underseas
cable linking Australia, New
Zealand, and Canada. The con-
tract—for $400 million—has

MORE THAN 1,000 UNDERSEAS AMPLIFIERS like this will be used

been awarded to Standard Tele-
phones and Cables, reports ITT,
parent company of STC.

The cable, called ANZCAN,
has a capacity of 1380 telephone
conversations. It has been
planned in five sections, running
from Sydney, Australia via Nor-
folk Island, Fiji, and Hawaii to
Vancouver, Canada. A lower-ca-
pacity segment will run betwen
Auckland, Australia, Fiji, and
Norfolk Island.

With a total length of 8,000
nautical miles, and with more
than 1,000 repeaters (two-way
amplifiers) it is the longest high-
capacity undersea telephone

cable ever undertaken. Voice
signals will be amplified 104000
times along its length.

on the

Australia-New Zealand-Canada telephone cable circuit.

FIRST ALL-SOLID-STATE SATELLITE

A SOLID-STATE SATELLITE POWER AMPLIFIER that will be used in the first

all-solid-state communications satellite is being checked out by RCA engineer
Nick Laprade. The satellite will be launched in 1982. The new solid-state
amplifiers replace traveling-wave tube amplifiers (TWTA's), thereby extending
the expected life of the SATCOM domestic communications satellite to ten
years, as against the seven years of present satellites. Not only are they
longer-lasting and more reliable than the TWTA's they replace, but are smaller
and lighter, and eliminate the bulky high-voltage power supplies required by

those amplifiers.

The order was placed by the
Overseas Telecommunications
Commission of Australia, Tele-
globe Canada, the New Zealand
Post Office, and Fiji Internation-
al Telecornmunications Ltd.

Color-TV camera,
VTR in a hand-held unit

RCA has demonstrated a new
television camera-recorder sys-
tem, which combines a broad-
cast-quality color-television cam-
era and a videotape record-
erinasingle hand-held unit. The
demonstration of the Hawkeye
system was before the recent
Radio and Television News Di-
rectors Association convention
in New Orleans.

The Hawkeye system camera
is a three-tube unit with
new high-performance half-inch
Saticon or lead-oxide pickup
tubes. The system uses half-inch
VHS cassettes as the medium for
its new ChromaTrak recording
format. That produces video-
tape quality superior to that of
present three-quarter-inch tape.

The system also includes a full-
feature studio videotape record-
er and an edit controller for com-
plete in-studio editing.

Rough times ahead
for U.S. cable companies?

Financial and management
problems, sky-rocketing interest
rates, lack of programming ser-
vices, rising construction costs,
and competition by new services
are combining to produce a criti-
cal time for U.S. cable compa-
nies and their equipment and
program suppliers. That is the
opinion of Strategic Services, a
research organization of San
Jose, CA.

The rise of new facilities: low-
power local television, micro-
wave distribution services, and
direct-to-home satellite broad-
casting, are new threats to the
present dominant position of
cable. In addition, piracy of
cable and pay-TV programs is
forcing companies to resort to
addressable decoders or con-
verters to prevent theft. R-E

-
L]




LETTERS

000000PS!

| noticed a few errors in my article, "4
Toys for the Holiday Season” (Radio-
Electronics, December 1981). In Fig. 4, Q2
is incorrectly identified; it should be a
2N3904 as listed in the Parts List. Second-
ly, there are two D3's shown—the one in
the lower right-hand corner, at the base
of Q4, should be D4; it is correctly identi-
fied as a 1N914. (Also, that diode was left
off of the Parts List.) Finally, R4, a 1-
megohm resistor, was left off of the Parts
List. That resistor is correctly shown in
the schematic.

DAN TALBOT

NEW USER’S GROUP
In your “‘Letters” department in the
September 1981 issue, Mr. Robert Smith
of Michigan City, IN, writes about the Z-80
Starter Kit by SD Systems, a Z-80 micro-
processor trainer.
| have started a user's group for owners

of the Z-80 Starter Kit, and would like to
invite those of your readers who are inter-
ested in receiving our newsletter to write
to me.

CARY DAVIDS,

6000 Puffer Road,

Downers Grove, IL 60516

TEMPERATURE MEASUREMENT

In the November 1981 Radio-Electronics,
Joseph J. Carr's article, “Temperature
Measurement — Circuits and Compo-
nents'' was of special interest to me. A
hobbyist concern of mine is with sensors
in general (fluid-flow, wind velocity, pres-
sure, etc.), but with a particular emphasis
upon temperature sensors, because they
have such wide application.

For those of us who pursue some of
those elusive parameters, | feel that some
expansion is called for.

In the special box entitled “Fahrenheit,
Kelvin, Celsius, and Centigrade," para-

graph two seems to contain more specu-
lation than fact. Physics defines two
properties very clearly:

1) Zero degrees Celsius is defined as
the melting point of ice, rather than the
freezing point of water. (That is because
the former is well defined, while the latter
is nebulous. Any stable mixture of water
and ice will maintain a temperature of 0°C
so long as any unmelted ice remains,
while there is a range of temperature in-
volved between the start of the formation
of ice crystals and their final solidification.)

2) 100°C is defined as the boiling point
of water at 760 mm (29.92 inches) of
mercury barometric pressure. (While the
references do not make it clear, | assume
distilled water in both cases.)

That error in the box is inconsistent
with the correct statements in the text re-
lating to an “ice-point bath.”

With regard to Fig. 6, the author states
that the Datel VFQ-1 chip is “not generally

continued on page 16

HARAME

DUAL TRACE OSCILLOSCOPE HM 203

Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope.
scopes.

20 v/cm @ Max. input voltage 500V ® Timebase

30 MHz @ X:Y plot ® Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 Ibs.) | H
make the HM 203 equally at home in the field and on the test bench.

For only $580, the HM 203 has specifications normally associated with higher priced
Bandwidth - DC —+20 MHz ® Risetime 17.5 ns ® Overshoot 1% max. ® Y amp range 5 mv/cm to

.5 psfcm to .25 /cm @ Sweep mag. x5 @ Trigger 5 Hz to

THE
NEW

HM 203

High performance
at
low cost.

$580

(PROBES INCLUDED)

E PRESENTS

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HRAMEIL=
88-90 Harbor Rd.

Port Washington, N.Y., 11050
Tek (516) 883-3837
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PUBLISHER'S LETTER

RADIO-ELECTRONICS

Thank you! All you wonderful readers who responded to our two
recent surveys—one on Microcomputers, the other on Video Enter-
tainment. As a result of your cooperation, we now know a lot more
about you and the reasons why you read Radio-Electronics, and
our editors are now better equipped to keep Radio-Electronics
packed with the kind of information you want to read.

We know that 85% of you attended or graduated from college! We
know that your average age is 37; that 99.2% of you are men and that
you are well paid—your median income is $33,000. We also know
that both computers and video equipment are among your strongest
interests. The only thing you like better is the field of electronics
as a whole.

You told us that 93% of you, 107,645 readers, are interested in
microcomputer technology—that's greater than the total circulation
of four of the leading computer magazines. We also know that
67,643 readers personally own a computer, while 130,003 readers
own or otherwise have access to a computer. We also know that
our readers, as a group, own $263,599,589 worth of computer
equipment. And another 93,010 readers plan to buy a micro-
computer in the next year.

On top of all that, 101,465 readers made 638,214 buying recom-
mendations each month to others who are considering buying
a computer.

Your video-entertainment interests are just as strong. 71,872
readers already own a VCR and half of them bought their unit in the
past year! Another 57,074 readers plan to buy a VCR during the
next 12 months.

One direct result of what we have learned is the special Video-
Entertainment section in this issue. However, we are not going to
become a computer magazine, and we are not going to become a
video magazine. We will remain as we are—an ELECTRONICS
magazine that will continue to deliver all the varied and exciting
information that makes electronics our field of interest.

When something new is happening, you can be sure that Radio-
Electronics will deliver the story. Whether it's computers, satellite
TV, robots, digital stereo, video recorders, or whatever—as long as it
is ELECTRONICS, we will cover it. So keep reading and enjoying
Radio-Electronics. Thanks again for your assistance; we appreciate
it! Now watch how we will continue to keep your magazine—Radio-
Electronics, the Number 1 Authority—your must-read electronics

magazine.

LARRY STECKLER
Publisher

-
E-Y
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LOOK:!
8 NEW
DIGITALS
FROM VIZ

They can make your job a lot easier.
NEW ...DUAL INPUT, AUTORANGING 3% DMM

It does the job of two autoranging DMMs
but costs about 30% LESS. Talk about con-
venience. You can measure or monitor volt-
age, current or resistance from two points
in a circuit. Extra bright digital LED display.
Accurate to 0.1% DCV, =1 digit. Auto-zero,
auto-polarity, autoranging. Just push panel

perform the function you want. Measure
any value from 1 millivolt to 1000V DC
(750V AC). Measure audio frequencies to
20kHz (up to 10V). From 1 microamp to 2A
DC or AC. High or low power ohms from
1 ohm to 20 MQ. You'll soon find it to be
the most used instrument

buttons to preprogram the instrument to

you own! WD-753

$384.95.

NEW ...
MULTI-COUNTER

A dual input counter with frequency range
from 5 Hz to 125 Ml lz. For audio, video,
CB and other high-frequency applications.
Four gate times from .01 to 10 sec. Sensi-
tivity 15 mV. Accuracy 3 ppm == 1 count.

NEW

DIGITAL POWER LINE MONITOR

Easy-to-read 3 digit LED display has large
bright 0.8-in. digits. Indicates brown-out
condition. Instantly shows line voltage
fluctuations. Range from 0 to 500 VAC.
Freq. 50 Hz to 60 Hz. Current limit BA.
Compact—approximately

NEW ...

POWER SUPPLY
Outputs at 5V or 13VDC, precision ad-
justable =11V, 0 to 7.5A, current limiting.
Lab quality test logic or mobile equipment.
Read digitally volts and amps or use as
0 to 99V DC external voltmeters on two
large 3-digit LED

DOUBLE SLOT SUPPLYST

WD-755
S279.95 4x5x3in. WD-121 $89.95 $299.75

NEW SUPPLYST™
40W POWER SUPPLIES

Laboratory quality power sources, each with two built-in
3 digit meters to measure or menitor voltage or current.
Adjustable current limiting. Choice of four supplies:

displays. WP-709

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

i @_fﬂ—‘* [

1”Singte output Single output Dual output Triple output 0-20V, 750mA.
0-20V, 0-2A 0-40V, 0-1A 0-20V, 0-1A. 0-20V, O-1A. 0-20V, 750mA. 5V, 4A.
WP-711 $244.95 WP-712 $256.95 WP-713 $324.95 WP-714 $368.95

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

M u Z 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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Well in hand.

Keithley handheld DMMs keep you right on top of your field
service applications. They're rugged, offer complete capabilities,
are easy to use and won't break your budget.

10A capability, 5 functions and overload protection are
standard on all Keithley handhelds. All feature a 0.6” display
which is easy to read even in direct sunlight. Large, rotary
selector switches operate easily in either hand. The color-coded
front panel is logical, legible and handsome.

The 130 is a tough, hard-working meter which will spoil you
on analogs forever. It offers £0.5% DCV accuracy, 5 full
functions and 10MQ input impedance. The 131 expands 130
capabilities with £0.25% DCV accuracy and enhanced
bandwidth on the top ACV ranges.

The 128 is ideal for rapid troubleshooting. It features
} a 5 function beeper, an over/under arrow display and a
special diode test range.

The 42-digit 135 offers bench meter sophistication in a
handheld format. It has 3 to 4 times better accuracy and 10
times better resolution than ordinary hand helds.

The are all unbeatable values:

Model 130—%124.00 Model 131—*%139.00
Model 128—%139.00 Model 135—%235.00

A full line of accessories expands these values even further.
For quality, common sense capabilities, durability, ease and
affordability call your Keithley distributor-and get your hands

on a Keithley handheld DMM. No matter what your field
service situation, you'll have it well in hand.

RADIO-ELECTRONICS

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400

-
[=2]
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LETTERS

continued from page I3

available through hobbyist outlets.”
Radio Shack would be amazed to hear
that they are not considered to be a
hobbyist outlet. But the author is pardoned
for being unfamiliar with a Radio Shack
276-1790, which is a Teledyne 9400CJ,
whose pin-out and specifications are
virtually identical to those of the VFQ-
1. In fact, the VFQ series includes the
—1C. —2C, —3C, and —1R, which differ in
non-linearity, temperature coefficient, and
temperature range of operation primarily.

Further, the 9400CJ may be used with
voltage input to pin 3 (rather than current),
as presumably is also true of the VFQ
series. Additional points of interest about
those two IC's is that a f5/2 output is
available at pin 10 (using the same pull-
up) and that the scaling factor is moveable
with C1/C2 while keeping the same
approximate 5/1 ratio. A disadvantage
(from my viewpoint) of the pin-8 output is
that it consists of a very narrow (3 us)
negative pulse. The pin-10 output (not
shown in Fig. 6), however, is a fairly sym-
metrical square wave, but at half the fre-
quency. Where one's application involves
measuring period rather than frequency,
that output has advantages.

For those interested in similar tem-
perature sensors, data sheets should be
obtained for the Raytheon series, RC-,
RM-, RV-4151/2/3 and the National series
LM131/231/331, as well as the Exar
XR4151, all of which are V/F converters.
(Some are also F/V converters.) National
also has the LM334 and LM335 series,
which are of interest as constant-cur-
rent devices for long-line two-wire trans-
mission applications. For direct tempera-
ture control, they also have the LM3911.
Some, if not all, of those are advertised in
Radio-Electronics. The builder should
note especially the linearity and tempera-
ture-coefficient specifications applicable
to his requirements, and purchase the
best he can afford, in light of those
specifications.

With regard to Fig. 5 and the accom-
panying text, | would be cautious about
permitting a water path to exist among
the leads of the 2N2222. Probably they
should be insulated, lest certain minerals
in the water produce leakage currents,
which might lead to errors.

Here are some practical notes on ther-
mometers:

1) Check the 0°C (32°F) calibration
point of your thermometer in a vacuum
(thermos) bottle containing a stirred mix-
ture of ice and water. (No correction re-
quired for barometric pressure.)

2) Check the 100°C (212°F) calibration
point of your thermometer in boiling
water at a time when your local baro-
meteric pressure is 29.92 *.03 inches and
holding steady. Otherwise, a correction
factor is needed. (See your library for
The Handbook of Chemistry and Physics;
it has the formula.)

3) It might be wise to use distilled
water (or clean rain water, at least).
Mineral content in some localities may

contined on page 18
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Into electronics, amateur radio, or computers? ok 2253

Looking for exciting projects, troubleshooting
and repair tips, or hands-on do-it-yourself info?
Find hundreds of time-and-money-saving ideas

inthe [y ERTRGMCS Book Cuue

Select 6 exceptional volumes |
for Only $2 9—5 (total value up to $113.70) 1250

1066

1982 Electronics Projects Calendar g—=
FREE! ST

. 1265 1338
" List $18.95 List $19.95

s

List $16.95

1339
List $13.95

1070

: Hﬁglfmﬁ REPAIR
- TROUBLESHOOT & RE
: ELECTRONIC mnnunﬁf

.

1250
List $16.95

artificial ;
| Inteflivence 4 List $16.95

1306

e _ 1062 = " 1347 List $15.95 1249
- List $12.95 List $9.95 — List $15.95
. 1108 1128 T Wy 1251
ﬁ_&’ﬂ{ List $11.95 _  List $10.95 ! m List $16.95
WX : .

INSTRUMENTS
LASERS, |,

H
1225 ! Bl 076 3
List $15.95 List $12.95 List $17.95

1982 Electronics
Projects Calendar
FREE
when you
join!
Publisher’s List $5.95

1229
List $13.95

1233
List $14.95

1277
List $19.95

1337
List $9.95

r--------------------

ELecTRomics Book Cuue §
Blue Ridge Summit, PA 172141

Please accept my membership in Electronics Book Club and
send the 6 volumes circled below, plus a free copy of the
1982 Electronics Projects Calendar I understand the cost of
the books selected is $2.95 (plus shipping/handling). If not
satisfied, [ may return the books witﬁin ten days without
obligation and have my membership cancelled. I agree to
purchase 4 or more books at reduced Club prices during the
next 12 months, and may resign any time thereafter.

1062 1066 1070 1076 1097 1108 1128 1136
121812251229 1230 1233 1245 1249 12501251
1265 1277 1290 1306 1337 1338 1339 1347

7 very good reasons
Electronics Book Club

Blue Ridge Summit, PA 17214

* Reduced Member Prices.Save up to75% on books sure to
increase your know-how

« Satisfaction Guaranteed. All books returnable within 10
days without obligation

* Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 14 times a year
with dozens of up-to-the-minute titles you can pick from
« “*Automatic Order". Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter-
nate selection—or no books at all—we’ll follow the instruc-
tions you give on the reply form provided with every News
Bulletin

« Continuing Benefits. Get a Dividend Certificate with every Name _Phone
book purchased after fulfilling membership obligation, and Add

qualify for discounts on many other volumes Te33

* Bonus Specials. Take advantage of sales. events, and City

added-value promotions .
+ Exceptional Quality. All books are first-rate publisher's State Zip

editions, filled with useful, up-to-the-minute info

I (N uhid top ne sy members only. - oreign and Canada idd 200 ¢ RE-182
-------------------‘
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LETTERS

continued from page 16

result in introducing errors.

4) A quality mercury thermometer uses
a capillary of uniformly precise cross-sec-
tional area. Once that is known to be true,
only the end points on the thermometer
have to be calibrated accurately. The re-
mainder of the scale can be engine-divided
into equal increments, with considerable
assurance of accuracy at all points within
the range.

| should be happy to correspond with
any of your readers whose interests are
similar to mine.
JOHN P. LANE,
511 Linden St.,
Roanoke, VA 24014

RADAR DETECTORS

| am concerned about the same things
that Mr. Dalton Horn is, in relation to his
letters about radar detectors (Radio-Elec-
tronics, June and December 1981), but
there is one thing he's overlooked.

There are always going to be drivers
who will exceed speed limits if they think
they can get away with it. And, no doubt,
some of them will buy radar detectors for
the purpose of speeding so long as no
one's watching. But what will such per-
sons do when their detectors give them
notice that they're being watched? They'll
slow down!

It may be but for a short time, true. But
nonetheless, the radar detector has forced
our reckless driver to become a safe
driver for awhile. That has special meaning
if he's going through a populated area,

where kids might dart across the street at
any moment. The forced slowdown, which
otherwise would not have occurred, might
save a life at any time, under those con-
ditions. And it could prevent an accident,
which otherwise might have occurred, on
a highway, too.

The thing is: Some people are going to
get radar detectors for the purpose of
seeing if they can beat the law, whether
they're legal or not. A law-abiding driver,
of course, does not need them. And other
people are going to try to beat the speed
laws without radar detectors, just as they
did before the devices existed. But having
radar detectors means slowdowns that
might prevent accidents and save lives.
So, reluctantly, | vote in favor of radar de-
tectors.

GUS WARD,

Hoboken, NJ R-E

CALL NOW
AND

RESERVE
YOUR SPACE

e $550 for a 6X frequency insertion.

e Reaches 211,387 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

e We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

e

2300 MHz DOWNCONVERTER kit

for Amateur microwave reception. $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits, preamps, acces-
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918
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THE MEAN LITTLE KIT

New compact kit of electronic tools. In-
cludes 7 screwdrivers, adjustable wrench,
2 pair pliers, wire stripper, knife, align-
ment tool, stainless rule, hex-key set,
scissors, 2-flexible files, burnisher,
soldering iron, solder aid, solder and de-
soldering braid. Highest quality padded
zipper case. Send check or charge Bank-
Americard, Mastercharge, or American
Express. The JTK-6 sells for $90.00.
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lel printer interface for the Apple |l computer. The
Microbutfer |l includes 16K of on-board RAM so
the computer does not have to wait for the printer
to finish before continuing with other processing.
Buffer memory size is user expandable to 32K
using industry standard 64K RAM chips. The
Microbuffer Il is compatible with Applesoft, CP/M,
and Pascal and includes advanced high resolution
%raphics print routines for the Epson MX-80 with
raphtrax, Anadex, IDS Paper Tiger, NEC Pro-
writer, as well as complete print formatting fea-
tures. The Microbuffer Il is available for $259.

Contact: Practical Peripherals, Inc., 31245 La
Baya Dr., Westlake Village, Calif. 91362 (213)
706-0339.
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MICROWAVE TV ANTENNA

e Tunes Z100 MHz to 2600 MHz
e 6 Month Warranty
e Complete System as Pictured

(Stand Not Included) ........$169.00
Microwave TV Education Manual $16.25
Subscription TV Education Manual 14.895
PLANS AND KITS AVAILABLE
Information
Package on
Television and
Video Products:
$2.00 (Refundable)

Send Check or
Money Order to:

ABEX
P.O. Box 26601-RE
San Francisco, CA94126

Please Note:

® Calif. Residents
Add 6% tax

® Add 5% for Shipping.
Handling, and
Insurance

* Dealer Inguiries
Welcome
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ULTRASONICS
BUILD IT YOURSELF

There are hundreds of uses for this ul-
trasonic control kit, ranging from home
security systems to automatic garage door
openers, turn lights on before entering a
room and turn them off after you leave;
AUTOMATICALLY. The uses are limited
only by your imagination. Model UL-324.

Schematic and Parts List is $2.00 or a
Complete Kit for $39.50. FREE CATALOG

Control Electronics, Inc., P.O. Box 9305,
Wilmington, Delaware 19809 (302) 764-
5514
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Now the stars are within your reach

Movie Stars
Concert Stars.)(
Sports Stars

Your favorite stars are.ceming off the satellites right now in
one of the'greatest selections of family and adult entertainment
ever offered. And now there's a new satellite receiver system
that puts it all within your reach — at a price that's within reach.

The new Heathkit Earth Station

It includes a 3-meter Satellite Antenna with a single-axis
adjustable mount that lets you direct your antenna to receive
signals from the entire satellite arc. It's a heavy-duty, commer-
cial-quality antenna, made by Scientific-Atlanta and designed for
iong. reliable performance.

Special Low-Noise Amplifier and Down-Converter converts
signals to 500 MHz band for transmission on ordinary TV cable.

The Receiver features electronically-synthesized tuning for
stable, drift-free reception, and 24 channel selections for a broad
variety of programming. It even includes a special Zenith Space
Command Remate Control so you can change programs without
leaving your easy chair.

Special Earth Foundation Kit anchors your antenna firmly to
withstand winds of up to 100 mph.

Unique Site Survey Kit

You can trust Heath to do it right. The first step in establishing
your station is the purchase of a special Site Survey Kit that
includes everything you need to determine a clear line-of-sight
to the satellites. So you know your location is correct before you
buy the Station

Easy-to-follow, step-by-step assembly

Like all Heathkit products. the Satellite Earth Station includes
a clearly written manual that quides you every step of the way
through assembly and installation. And over-the-phone
assistance Is always available.

For complete details and prices on the Heathkit Earth Station
and 400 other electronic kits for home, work or play, send today
for the latest free Heathkit Catalog or visit your nearby Heathkit
Electronic Center”

Send for free catalog
s Il Write to Heath Co., Dept. 020-856,

i Benton Harbor, M1 49022

Visit your Heathkit Store
Heathkit products

are displayed, sold

and serviced at 56

) Heathkit Electronic
Centers in the U.S. See

your telephone white

pages for locations.

Heathkit Electronic Centers are units of Veritechnology Electronics Corporation

Viewing of some satellite TV channels may require the customer to obtain
permission from, or make payments to, the programming company. The customer
1s responsible for compliance with all local. state and federal governmental laws
and regulations, including but not limited to construction, placement and use. For
use only in Continental U.S

Heathkit
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR
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FREQUENCY A frequency translator that can shift signals from the Ku to C band has been unveiled
by LNR Communications Inc. The unit, model DC 12/4, (see photo) provides block
TRANSLATOR down-conversion of the entire 11.7- to 12.2-GHz band to the 3.7- to 4.2-GHz range.
INTRODUCED With the unit online, C-band receiving equipment is immediately converted for Ku-
band use. The unit can also be used to downconvert a Ku-band video signal to an
unused channel in a 24-channel C-band TV receiver.

The frequency translator interfaces directly with a 12-GHz LNA and 4-GHz receivers
or converters. LNR won’t reveal the price yet, but it calls the unit an “‘economy’ model.

(LNR Communications, 180 Marcus Blvd., Hauppauge, NY 11787).

HOME AT&T and CBS will begin running a videotex test later this year, with the Bell System
IN FORMAT'ON contributing communications facilities and hardware, while CBS offers software. Un-
like teletext trials, this experiment will not be transmitted via TV signals; rather, the
TEST test will run via a telephone system in a community still to be chosen. The information,
however, will be seen on a TV set augmented with special receiving equipment.

The software for the test will come from CBS's immense library of information, in-
cluding some material from CBS News. More substantial, however, will be the informa-
tion developed from the large number of magazines that are published by a CBS sub-
sidiary, including Field and Stream, Audio, Road and Track and other automotive
magazines, Woman's Day, and World Tennis.

The test will probably also give participants the opportunity to shop at home. CBS
also owns Columbia House, a direct-marketing company best known for its book and
record clubs. By using those facilities, test households could order items just by
pushing some buttons attached to the retrieval equipment.

The test with CBS marks AT&T’s second major activity in home information retrieval.
Last year, AT&T hooked up with Knight Ridder Newspapers for an experiment in
suburban Miami. That test will be expanded in 1983 to a full commercial service in
Florida, offering customers the opportunity to link their TV sets and telephones into a
sophisticated information and tele-shopping service.

SATELLH‘E Programmers continue to find new shows and projects to beam aloft. Among the latest

services heading skyward are:

PROG RAMMING National Congumz:vElectronics Showcase, a series of eight hour-long shows fea-
turing product demonstrations from various consumer electronics makers. The shows
will run on Satcom | transponder 21, with each program highlighting different types of
products, such as personal communications devices (telephones, CB radio), audio
equipment, electronic games, video and TV devices, and home computers.

Cable News Network CNN2 is adding a “headline’” channel, which will feed brief
highlights of news stories on a more rapid basis than the current CNN service. The
abbrievated version will be transmitted aboard a Warner-Amex Satellite transponder.

ESPN, the all-sports channel, and ABC have worked up a deal which would mean
that some of the sporting events carried by ad-supported ESPN will become pay-TV
shows. That could mean the shows will be scrambled.

Post-Newsweek Productions will produce two new programs, a children's series
called ‘“Jungleton Junior High' and a late-night satirical variety show, “The George
Frankle Half-a-Comedy Hour."

Home Theater Network has moved back to Satcom | Transponder 21. and is again
transmitting from 8 p.m to 2 a.m. (eastern time) every day of the week. However, by late
Spring 1982, the last three hours of the feed will again be moved to another trans-
ponder to make way for the Weather Channel, due to start up in the next few
months. R-E




“No one else
gives you
as many
functions in
a handheld

Now you can
move up to
Fluke>

We've got great news for people
who've been holding out for a high
quality, high performance DMM it a
moderate price; Fluke's new nine
function model [ 801 1s now available
at select electronics supply stores.

With a1 suggested U1S. price of anly
5249 and features you won't find m any
other handheld DMM, the D8 s an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for
troubleshooting passive circuits in peb's,
cables, relay panels and the hike. The
D EM has a switch-selectable audible
tone and visual symbols to indicate
continuity or logie levels,

Direct temperature readings in
C: Used with any Kavpe

thermocouple, the D 8 delivers fully
compensated readings in “C from
20°C 1o 4+ 1265°C, for checking
heating and refrigeration svstems

Peak hold feature captures
transients: A shortterm memory in
the D8 captures and holds the peak
reading of & motor starting current.

And more: 0.1% basic de accuracy,
conductance, 26 measurement ranges,
battery, safetvdesiencd test leads and a
one year parts and labor warranty, A
full line of accessories is also available
1o extend the measurement capabilitices
of your DMM.

Ask vour dealer about the
powerful, versatile D 801 and the rest of
Fluke's new Series D line of low-cost
digital multimeters.

From the world
leader in DMM’s.

Now we've designed
one for you.

*Suggested U.S. list price
r technical data circle No. 74
1053-8/D 804
S 5 ‘?

If your dealer doesn't carry Series D
Multimeters vet, call this number. We'll be
happy to tell you who does. 1-800-426-9182

IFLUKE]




EQUIPMENT REPORTS

Simpson Model
467 DMM

'CIRCLE 101 ON FREE INFORMATION CARD

THE SIMPSON ELECTRIC COMPANY (853
Dundee Ave., Elgin, IL 60120) is famil-
iar to most electronics technicians. That
company. long a manufacturer of high-
quality test instruments, has introduced

SIMPSON 467 DMM

OVERALL
PRICE

INSTRUCTION
MANUAL

a new DMM—the model 467. The unit
is loaded with useful features.

The meter is housed in a rugged plas-
tic case. The readout is a 314-digit LCD
display: it has a few special features,

which we'll discuss later. Pushbuttons,
which are used for all but one of the
controls, are large enough, and spaced
far enough apart, to allow for easy use.
The panel is color-coded. making it easy
to find the function you want. The test
leads connect to the right side of the

case—where they are out of the way.
The instrument meets every specifi-
cation of the Underwriters Labora-
tories: there is no exposed metal any-
where. The test leads have recessed
jacks, protective collars near the test
probes, and are made of heavy wire.
The probes themselves have sharp
points. Alligator clips can also be at-
tached: they screw on so that they won't
fall off at the wrong time. Power for the
meter is supplied by a single 9-volt bat-
tery. Battery life is claimed to be 300
continued on page 26
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GET THE SAME VIDEO TRAINING
THE PEOPLE ATSONY GET.

Now you can be trained by Sony even if you

aren’t employed by Sony.

Because were making our vast library of train-
ing videotapes available to you. The very tapes that
teach our own engineering, service and sales personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics of video recording. Color systems.
Digital video and electronics. Television

production. And more.

Plus you can learn how to service
cameras,VTR’, and other video products.
As professionally as Sony does.

The tapes are pro-
duced entirely by S
Sony and contain

up-to-the-minute
information. They °
communicate clear- |
ly and simply. And
some of them are
even programmed for 1
interactive learning. ;

And learning through video can be done at

your own pace, in the convenience of your home,

CIRCLE 37 ON FREE INFORMATION CARD

shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4” or 1/2” formats.

Write Sony Video Products Com-
pany, Tape Production Services,
700 W. Artesia Boulevard,
Compton, California 90220,

L Or call (213) 537-4300.

Of course, there’s no
obligation. Except the

obligation you have to
& yourself: to find out
about the best train-
ing available in
one of the country’

fastest-growing,
most lucrative fields.

SONY.

Video Communications
Sony is a reg. trademark of Sony Corp.




NEW YEAR
» ELEBIGL«

New Portable Digital
Capacitance Meter

a1 PRECISION

mooeL 820
Call For Our Price

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[ 200mv, 2v, 20v, 200v, 1000v [ 5% |
AC VOLTAGE
| 200mv, 2v, 20v, 200v, 750v I
DC CURRENT
| 2ma, 20maA, 200ma, 2000mA, 10A | 2% |
AC CURRENT

| 2mA, 20mA, 200mA, 2000mA, 10A | 3% |

CALL FOR
OUR PRICE

RESISTANCE
| 2002, 2kQ, 20k, 200k, 20MQ | 5% |

HITACHI

Non-Linear Systems

—_—

[FLUKE]

@

HICKOK

TRIPLETT

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Dual Trace 15 MHz Dual Trace 30MHz

@ PHILIPS | WESTON

@ o1 PRECISION

DORIC

LEADER

New Sweep/Function Generator

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator.
tone-burst generator

* Covers 0.02Hz-2MHz
* 1000: 1 tuning range

= Low-distortion high-accuracy
outputs

* Three-step attenuator plus
vernier control

Call For Our Price
* Internal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable

G-DATA PRECISION

EEC%’W

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
X 800-223-0474 =)

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301B 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

@HITACHI

Call For
Special Intro
Price Offer

54 WEST 45th STREET, NEW YORK, N.Y. 10036
IN NEW YORK STATE 212-687-2224

We carry a full line of multimeters, oscilloscopes, frequency counters, audio and
RF generators, power supplies and accessories.

Just call our Toll-Free number and one of our experts will answer all your

questions about test equipment.

B 286l AHVNNYF
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EQUIPMENT REPORTS

continued from page 24

hours with alkaline batteries.

The meter has all of the standard
DMM functions and will give true RMS
voltage readings. It measures AC and
DC voltages in five ranges from 200 mil-
livolts to 1000 volts full-scale. Current
(AC and DC) is measured in five ranges
from 200 microamps to 2000 milliamps
full-scale. Resistance is measured in six
ranges from 200 ohms to 20 megohms
full-scale.

Accuracies for the functions are 0.1%

for DC volts; 0.5% to 5%, depending on
range. for AC volts: 1.5%. up to 1 kHz.
for AC current, and 0.5% for DC cur-
rent. For AC inputs, the frequency re-
sponse of the meter is 20 Hz to 5 kHz.
All inputs are protected against over-
loads. with a dual-fuse system (a 2-amp
fuse and 3-amp fuse in series) used for
the current ranges.

Now for some of the features that set
this meter apart from others: One of the
problems with DMM's is that they are
almost useless for making adjustments
that require finding a peak or a null.
That's easy to do with an analog
meter—you just watch the needle
swing. Simpson’s solution is the addition

The POWERACE 102
All-Circuit Evaluator is just that,
and at a remarkably low price.
And its pulse detection with
memory plus logic indicators
constitute a buili-in logic probe.

elements have 1680 solderless,

to 18 14-pin DIP's. And they also
accept fransistors, and discrete

POWERACE 101
General-purpose model for

POWERACE 102 breadboarding
plug-in tie points and will hold up

COMPLETE DIGITAL PROTOTYPING
LAB FOR UNDER $150.

components with

leads up to .032"
dia. Breadboard elements are
mounted on ground planes. ..
ideal for high-frequency and high-
speed/low noise circuis.

* Regulated power supply with
5VDC @1 amp. * 3 logic indi-
cators ® 2 logic switchese 4
data switches e Clock generator
* One-shot pulse generator

Call Toll Free 800-324-9668 for the name of the distributor nearest you.
In Ohio, call collect (216) 354-2104.

Check out the rest of the POWERACE family:

A P PRODUCTS INCORPORATED

prototyping all types of cir-
cuits. Variable 5§ to 15 VDC.

a

9450 Pineneedle Drive
') P.0. Box 603

Mentor, Ohio 44060

POWERACE 103

Triple-output power supply for
prototyping both linear and
digital circuits. 5 VDC and

[216) 354-2101
TWX: 810-425-2250

In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21 » 0D-7031 Weil 1 « W. Germany

+ 15 VDC.
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of a bar-graph display to the read-
out. Located just below the 3}%-digit
numeric display. the LCD bar-graph
display reacts instantly to changes. To
find a peak, for instance, just adjust for
the longest bar display. If the reading
goes off scale, an indicator will appear to
the right of the display. In that case,
simply switch to a higher range. To find
a null, simply look for the shortest bar.

Another of this meter’s features is the
PEAK HOLD function. That is used to
display the values of sudden peaks or
surges of voltage or current that might
be too short in duration for you to no-
tice. In complex waveforms, either
positive or negative peaks can be read
simply by setting the polarity switch
(located under the PEAK HOLD button) to
the appropriate polarity. That feature
can be invaluable when troubleshooting
circuits with transient problems.

There is an audible tone for resistance
and continuity tests. That speeds up
continuity testing, since you don’t even
have to look at the meter. The display
also gives you a visual indication of con-
tinuity, as well as a readout of the actual
resistance. The tone is activated by
pushing in the oHMS (indicated by a
Greek omega) and the Ac buttons at the
same time. The buttons providing
audible indications are indicated by a
musical note on the front panel.

The model 467 can also be used to
determine the absolute value of a pulse.
Set the meter up to read resistances,
using the 200K range. and connect the
probes across the circuit. Any pulse of
more than 50 microseconds duration,
with an amplitude of more than 0.4-volts
DC. will be detected; the audible indi-
cator can be used with this function
also. A reading, as well as the polarity of
the pulse will be shown on the display.
The amplitude of the pulse can be found
by using a chart in the manual.

The bar-graph display is useful for
more than reading peaks. You can use it
to find the voltage of a very-low-fre-
quency signal. say the output of a slowly
turning servo-motor. Set the meter up
for DC volts and connect the leads
across the servo-motor’s output. The
bar-graph will fluctuate between the
positive and negative peaks, with
voltage and polarity shown by the read-
out. To get the peak voltage. just push
the PEAK HOLD button. The peak read-
ing, with its polarity, will be held on the
numeric display. but the bar-graph dis-
play will continue to follow the signal.

The meter can also be used as a logic
probe for use with digital circuits. There
are indicators on the display for that
purpose. A chart in the manual tells
you what the various indicators mean.

To test a circuit for a suspected tran-
sient problem. set the meter to read re-
sistance. using the 200 OHM range; also
set the polarity switch to **+."" Attach

continued on page 32



If you can beat these
you must have a brother-in-
in the business.

16 K RAM KITS 13.95 APPLE SOFTWARE APPLE HARDWARE
Set of 8 NEC 4116 200 ns
GUARANTEED ONE FULL YEAR MAGIC WINDOW Word Processor 89.00 VERSA WRITER DIGITIZER 249.00
MAGIC WAND 275.00 ABT APPLE KEYPAD 119,00
WORDSTAR 259.00 MICROSOFT Z-80 SOFTCARD 299.00
DISKETTES MAILMERGE(Req. WORDSTAR) 90.000  MICROSOFT RAMCARD 159.00
SPELLSTAR(Req WORDSTAR) 169.00
| 4 VIDEQ CARD 299.00
ALPHADISKS® ......... 21.95 DATASTAR 199100) B E e et MBED L

VIDEX KEYBOARD ENHANCER 99.00
M&R SUPERTERM 80 x 24 Video Bd, 315.00
NEC 12" GREEN MONITOR 198.00
SANYO 12" MONITOR(B&W) 249.00
SANYO 12" MONITOR(Green) 269.00
SANYO 13" COLOR MONITOR 469.00

EXPEDITER || Applesoft Compiler 89.00
PFES PERSONAL FILING SYSTEM 79.00
PFES: REPORT GENERATOR 79.00
ASCI| EXPRESS Terminal Program  59.95
Z-TERM CPIM* Comm Software 89.95

SINGLE SIDED, CERT DOUBLE DENSITY
40 TRACKS, WITH HUB-RING. BOX QF 10,
GUARANTEED ONE FULL YEAR.

MICROSOFT FORTRAN 165.00
TER T 165.
NEBBATIMIDATALIEE MICROSOFT COBOL 95000 S5 AIG BOARD (INTERFACEIIT 138,00
DB MASTER 3.0 179.00 T 0 A
-RES. MON. 139.00
MD 525-01. 10. 16 SRl VISICALC 3 3 169.00 ZENITH 13" HI-RES.Green MO 3
MD 550-01, 10, 16 4450 5‘2'?&? 149.00
MD 577-01, 10, 16 34 80 IS 159.00
MD577-01.10. 16 4560 CCA DATA BASE MANAGER 99.00 CPIM SOFTWARE
FD 32 OR 34-9000 36.00 A-STAT COMP. STATISTICS PKG 119.00
FD 32 OR 34-8000 45.60 MICROSOFT BASIC-80 299.00
FD 34-4001 4860 MICROSOFT BASIC COMPILER 319.00
MODEMS MICROSOFT FORTRAN-80 369.00
PEACHTREE SYSTEMS CALL
PRINTERS NOVATION CAT ACOUSTIC MODEM 14500  MAGIC WAND(Requires CP/M® ) 275.00
NOVATION D-CAT Direct Connect  165.00 WORDSTAR(Requires CP/IM®™ ) 325.00
AMNADEX DP 9500 1295 00 NOVATION AUTO-CAT AUTO ANS. 219.00 MA|LMEHGE[HEQU”98 WORDSTAR) 110.00
ANADEX DP 9501 1205 00 NOVATION APPLE-CAT 349.00 SPELLSTAR(Requires WORDSTAR) 199.00
CENTRONICS 739 765.00 UDS 103 LP DIRECT CONNECT 175.00 CALCSTAR 239.00
C-ITOH 25 CPS PARALLEL 1440.00 UBS 103 JLP AUTO ANSWER 209.00 DATASTAR ?‘49.00
C-ITOH 25 CPS SERIAL 1495 .00 D.CHAYES MICROMODEM ||{ADQ[E]299 00 SPELLGUARD 239.00
C-ITOH 45 CPS PARALLEL 1770.00 D CHAYES 100 MODEM(S-100) 325.00
C-ITOH 40 CPS SERIAL 1870.00 D C'HAYES Smart Modem(RS 232) 249.00
C-ITOH TRACTOR OPTION 195.00 LEXICON LX-11 MODEM 109.00 CP/M is a registered trademark of Digital Research
EPSON MX-80 ICALL
EPSON MX-80 F/T $CALL
EPSON MX-100 GRAPHIC SCALL - - - - =
EPSON GRAPHICS ROM s000 We built a reputation on our prices and your satisfaction.
1D5-445G PAPER TIGER 778.00
1DS-460G PAPER TIGER 945 00 Wi g - (A s
IDS-560G PAPER TIGER 1195 00 We guaraniee everylhing we sell lor 30 days. I anylhing s

wrong, |ust return the item and we'll make il right. And, of
course, we |l pay the shipping charges

NEC SPINWRITER 3510 Ser RO 2195.00
NEC SPINWRITER 3530 Par.RO 2195.00
NEC SPINWRITER 7710 Ser.RO 264500
NEC SPINWRITER 7730 Par.RO 2645.00
NEC SPINWRITER 7700 D Sellum 2795.00
NEC SPINWRITER 3500 Sellum 2295.00

We accep! Visa and Masler Card on all orders. COD orders
accepted up to $300.00

Please add $2 00 for standard UPS shipping and handling
on orders under 50 pounds. delivered in the continental U.S

OKIDATA MICROLINE 80 389.00 Call us for shipping charges an ilems that weigh more than 50
OKIDATA MICROLINE 82A 549.00 pounds F[;reqn FPO and APO orders please add 15% far
OKIDATA MICROLINE 83A 849.00 shinping California residents add 6% sales (ax
OKIDATA MICROLINE 84 1199.00

QUME 9/45 2149 00 The prices quoted are only valid for stock on hand and all
MALIBU 200 DUAL MODE 2695.00 prices are subject to change withoul notice

APPLE GAME SOFTWARE

POOL 1 5 29 95 i |

ALIEN RAIN (AKA GALAXIAN) 20.95

SNOGGLE (REQ. JOYSTICK) 27.95

RASTER BLASTER 24 95

APPLE PANIC o495 31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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“It youre going tolearn
electronics, you might
as well arn it right I

..........

“Don'’t settle for less.
Especially when it comes
to career traiming...because
everything else in your life
may depend on it. That's
why you ought to pick CIE!”



You’we probably seen ad-
vertisements {rom other
electromnics schools. Maybe you
think they're all the same.
They're notl

IE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

® s =

Meet the Flectronics
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That’s why it makes so much
sense to go with number one. . .with
the specialists. . .with CIE!

There’s no such thing as
bargain education.

Ifyou talked with some of our
raduates, chances are you'd find a
ot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.
We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. 'lyoday, it's pretty
hard to put a price on that.

Because we're special-
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it. ..

Qur step-by-step learning
includes “hands-on”
training,

At CIE, we believe theory is
important. And our famous
Auto-Programmed?® Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the eighties.

QOur specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
tolearn attheir own pace. There’s no
pressure to keep up. .. no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to your
own level.

Enjoy the prompitness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you're doing!

CIE can prepare you for
vour FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often considerita
mark in your favor. Either way, it’s
government-certified proof of your
specific knowledge and skills!

More than half of CIE's courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Send for more details
and a FREE school
catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

Mail the card or the coupon or
write CIE (mentioning name and
date of this magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114.

r-----------------l
Cleveland Institute of Electronics, Inc.

1ClI
i

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

O YES... I want the best of everything! Send me my FREE CIE school
catalog —including details about the Associate Degree program — plus my FREE
package of home study information.

MAIL TODAY?

Check box for G.1. Bill information: [ Veteran

RE-28
Print Name SO =
Address —"Apt;
City =t
State o ibnsi [PApre NG e A
Age Phone (areacode) = iR TERE oS P

[ Active Duty



EQUIPMENT REPORTS

continued from page 26

the leads across the circuit, and with
continuity indicated, push in the PEAK
HOLD button. Note the reading on the
meter. and leave it alone for a while.
Check the meter later; a higher reading
means that a transient has occurred.
While the meter's current range is
more than adequate for most applica-
tions. it can be extended to 200 amps
using an accessory “‘amp clamp.”” One
of the uses for that accessory is measur-
ing the current surge drawn by a piece of
line-operated equipment at turn-on.

Without the accessory. that measure-
ment would be beyond the capabilities
of this. or almost any other instrument.

A small. but very complete. instruc-
tion manual is included with the instru-
ment. [t gives complete details on every-
thing we've discussed, plus a lot more.
Included are a full circuit description
and servicing information. Various
functions are illustrated by charts, mak-
ing them very easy to use.

This is a typical Simpson instrument.
featuring high-quality construction.
good accuracy. and easy use. both in
the field and on the bench. The model
467 sells for $257.00. R-E
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Design of Digital Systems - six volumes

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS

Six large-lormat volumes — each 171 x 8% ",
CONTENTS

The contents of Design of Digital Sys
tems Include.

Book 1: Octal, hexadecimal and binary
r\umner syslams rapresanlanon ol nega:

ive
blr\ary rnulllpllcauun and ﬁwlsuon

Book 2 OR and AND funclions: logic
gates; NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functlions. multiple input
gales; iruth tables; DeMorgan's Laws;
canonical forms: logic conventions; Kar-
naugh mapping; three-state and wired
logic

Book 3; Hall adders and full adders; sub-
tractors: serial and parallel adders; pro-
cessors and arithmetic logic units (ALUs),
multiplication and division systems.

Book 4:Flip-flops; shift regisiers
asynchropous counters: ring, Johnson and
exclusive-OR feedback counter; random

BASIC COURSE

Designing
Digital Systems

Two programmed learning courses:
hardware and software; theory
and application.

MO RISK GUARANTEE
There's absolutely no risk 1o you. if you're
not completely satisfied with your courses,
sunply return them to CLI within 30 days.
We'll send you a full refund, plus return post-
age.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses
can be a tax deductible expanse.

PHONE ORDERS - FREE
To order by phone, call (617) B64-3657
with your credit card information. It won't
cost you a dime, because we'll deduct the
cost of your call from the price of the courses
you order.

TO ORDER BY MAIL
You may use the order form below if you
wish, but you don't need to. Just send your
check or money order (payable to Cam-
bbridge Learning, Inc. to the address below. i

RADIO-ELECTRONICS

w
N

access memories (RAMs); read-only
memories (ROMs)

Book 5: Structure of calculators; key-
board encoding, decoding display data;
:egsler systems; control unit; program
RUM; address decoding: instruction sels,
instruction decoding; conirol program
structure.

Elook 6: Central processing unit (CPUY),

Digital Computer Logic & Electronics

CONTENTS
Digital Computer Logic and Electronics
is designed lor the beginner. No mathe-
malical knowledge other Ihan simple arith-
metic is assumed, though you should have

character rep
lannn pronrnn'\ storage; address modes;
inputioutput systems; program interrupis;
priorities prog) g, assem-

(3 U]

blers;
sysiems, and time- Sharlnﬂ

OUR CUSTOMERS

Design of Digital Sysiems has been
bought by more than half the 50 largest
corporations in America, and by Motorola,

an for logical thaught. It consists
of 4 volumes — each 11% " x 8% — and
serves as an introduction 1o the subject of
digital electronics.

Contents inciude: Binary, octal and
decimal number systems; conversion be-
tween number syslems; AND, OR, NOR
and NAND gates and inverters; Boolean
algebra and truth tables; DeMorgan's
Laws; a:sugn of logical circuits using NOR
gates; and J-K flipflops, binary

Intel, DEC, National tor, Fair-
child, General Instrument, Hewlett-
Packard. Heath Co.. MLT, NASA. Smith-
sonian Institute. Bell Telephone Labs. And
many, many more, as well as corporations
and individuals in over 50 countries.

. shift reg and half-adders

you don't use the order form, make sure your
address is on your check or the envelape,
and write “DDS" of Digital Sys-
tems) . "DCLE™" [Doglul'ggmpuler Legic &
Electronics), or "both" (both courses) on
your check.

Mass. Residents add 5% sales tax. We pay
all shipping costs.

We also accepl company purchase or-
ders.

AIR MAIL
The prices shown Include surface mall
postage anywhere in the world. Air mail post-
age costs an extra $10 for both courses (10
volumes) .

DISCOUNTS
Call or write for details of educational and
quantity discounts, and for dealer costs.

SAVE $5
It you order both courses, you save $5. Order
at no obligation today.

CAMBHIDGE Please send me

LEARNING Inc lden e byipons sata of Design of Digital Systems el e
1 Judith Drive I * Mastercharge/VISA sets of Digital Computer Logic & Elecironics $1495
Morth Reading, b sets of both courses £20.90

MA 01864 9 Mo shipping charges

* Maoney-back guarantee

Call {617) B64-3657 1o
order by phong—lrea.

7 days, 24 hours

* Tax deductible
* Save §5

NAME
ADDRESS
CITYSTATEZIP

To: Cambridge Learning Inc., 1 Judith Drive, Morth Resding, MA 01884

Enclosed is check/money cder (payable to Cambridge Learning inc,} for total  §
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e

GREATER OPERATING RANGE AND SMALL-
er size seems to be the trend at Electra
Company, well-known for its scanner
radios, and now a line of cordless tele-
phones. The newly introduced Freedom
Phone 3500 is the smallest cordless
phone that I've seen to date. It measures
a mere 234 x 5 X | inches.

The unit is extremely easy to use. Op-
eration is controlled by a convenient
thumb switch on the handset. That
switch has three positions—OFF. ON and
TALK. When the switch is in the ON posi-
tion, the unit is in a standby mode.
awaiting incoming calls. Whenitis in the
TALK position. full-duplex operation
(just as with a standard telephone) is
possible.

Dialing out is done using a 12-key,
Touch-Tone-type keypad. A unique fea-
ture of that keypad is the RE-DIAL key.
Pushing that key automatically re-dials
the last telephone number entered. The
only other control on the handset is the
three-position volume control. That lets
you set the handset's volume to accom-
modate the ambient noise conditions.
Two LED indicators on the handset let
you know when the unit is in the TALK
mode. and inform you of a low-battery
condition: the handset uses nickel-cad-
mium batteries. A collapsible whip an-
tenna on the handset measures 102
inches long when fully extended.

The only control on the base unit is a
CALL button. which is used to signal the

continued on page 97



@® Holds Soldering Iron safely @ Sponge pad cleans tip

@® Organizes Solder, Tools, Accessories
@® For Factory, Lab or Home

\ *Tools not included. Available separately

(SOLDER AID

OXK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.

Tel.(212) 994-6600 Telex 125091




NEW IDEAS

Measuring Voltage with a Frequency Counter

AMONG THE REASONS FOR THE POPUL ARI-
ty of the 555 IC are its capabilities for
being used as an inexpensive free-run-
ning astable multivibrator, square-wave
generator, or signal source. The fre-
quency of the output from pin 3 of that
IC is determined by the voltage input to
pin 6. It can be shown experimentally
that the relationship between the volt-
age input and the frequency of the out-
put is linear, provided that the input re-
sistance is large enough (at least 500,000
ohms). Because of those characteris-
tics, it is possible to use a 555 IC to build
a voltage-to-frequency converter, such
as the one shown in Fig. 1. With that
converter. a standard frequency coun-
ter can be used to measure voltages di-
rectly over a limited range of from 0 to 5
volts. (The range is limited by the 5-volt
power supply to the oscillator.)

In the circuit, the 555 is wired as an
astable multivibrator. Resistor R2 is
used to determine the output frequency
when the input to the circuit (the voltage
measured by the voltage probes) is zero.
Resjstor R4 is a scaling resistor and is
used to adjust the output frequency so
that a change in the input voltage of |

volt will result in a change in the output
frequency of 10 Hz. That will happen
when the combined resistance of R3 and
R4 adds up to 1.2 megohms.

The circuit is fairly simple, and it can
be built using any construction tech-
nique. For best stability, locate resistors
R1-R4 and capacitor C| as close to the
555 as possible. If stability is still a prob-
lem. bypass pin 5 to ground using a
0.1 uF capacitor.

T'o calibrate the circuit, connect the
output to a frequency counter, short the
voltage probes together, and adjust R2
until the reading on the frequency
counter just changes to 00 Hz. Then, use
the voltage probes to measure an accu-
rate 5-volt source and adjust R4 until the
frequency counter reads 50 Hz. Repeat
those adjustments until the frequency
counter reads 00 with a 0-volt input and
50 with a 5-volt input. To read voltages
greater than 5 volts, a voltage-divider
network or attenuator will have to be
used. When measuring very low volt-
ages, remember that the circuit sources
a few microamperes; that may throw off
some readings slightly.

—Burjor T. Santoke

NEW IDEAS

This column is devoted to new ideas,

circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published_entries, upon publica-

tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.

It combines their circuit-board holder,

tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date

RADIO-ELECTRONICS

“I had my home computer do my taxes. It cheated the government out of
ten thousand bucks and set me up as the fall guy.”

Street

City State ZIP

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003

(2]
=




8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Convert reursmnﬂe chanuiscarelnlu a4 or B channel instrument; just connect
the DM-12, 8 channel scope multiplexer to your scope, cllﬁ the 8 input probes to
the signals you want to view. Simple. easy, fast — can handie logic level TTL

HITACHI DC-15MHz
SINGLE-TRACE PORTABLE
OSCILLOSC

THIS LOW, LOW PRICE

OPE AT

LOW COST HIGH
FREQUENCY COUNTER

AAAAAEEFERTEETEE RV VRN

MODEL NO. DM-7

The Albia Model DM-7, 8 Digit High Frequency Counter is easy to

gsuldslwrlch selectable time base input by a single BNC, nathing to
ui

— 5 Hzto 550 MHz

— 8 big easy-! Iu read .43 high intensity LED display

— Crystal (=3 ppm (@ 25°) controlled 0.1 0r 1.0 s:c gate times
— Cormnlenl benchtop size (7"x107%3"7)
durable attractive case

signals |mm DC to 3MHz. Features separate spacing and trace amplitude con-
trgls and selectable sampling rate —alﬁ; :nsuEe aasvr clear scope dispiay. COMPLETELY $ 95
e Lt PRE-CALIBRATED
Y IR assembled and &
s " i tested! Ready PRE-TESTED
R Fst to use! ® CAT 130BUB31 (5-inch, round shape)
| s Display area Bx10div {1 div = 9.5mm)
| ! - Acceleration potential  Approx. 2kV LUW UHM MErER
s |m i = Intensity modulation Over 5Vp-p i
“ MODULE, DM-10
L) ] ButEd e Sensitivty and bandwidth SmV/div—5Vidiv =5%, DC~15MHz, — 38
[T ' ] WEE (R | 1mV/idiv—~1V/div = 6%, DC~5MHz Typ, —3dB
(Using x5 amplifier) OM-D LOW DHM METER MODULE
— B TTL compatible input channels (1 TTL load per i Pe D e n
channel) u‘;‘,,ms Ohm scope cable. P VIEW 8 Dynamic range More than 4div at 15MHz raw) % S
— Maximum full screen amplitude 1.6 Volts adjusta- Input Al and C Direct 1M Ohm. approx. 30pF =
CHANNELS Maximum input voltage  B00Vp-p or 300V (DC + AC peak) iR
— Trace amplitude and snacm-u controls. Display mode Single-trace M
|
— 4dor B channel salector switc AT ONCE! X-Y operation DC—500 kHz, 200mV/drv it

— 8 color coded input cable, 24 long with insulated

alligator clips,

— External 8 VOC power supply Included (Model $ 95
MMAC-2).

— Size 6.25" x 3.75"x 27

— BNC Output (:lhle Accessory (Model PSA-2 add
$14.95).

© Horizonial deflection

Phase difference DC—~10kHz 3*

H Tl Hm e

S"!ll mode Auto, NORM, TV (+), TV(=)
i SYNC-5ep; circuit
Immi Over 1 div (V sync-signal} Measures resistance from 10 milliOhms to 20 Ohms. Now you can
Extarnal Over 1 Vp-p (V sync-signal) measure resistance down to 10 milli0hms with this low cost, easy
Trigger 10 use OVM module. Check coil resistance, transformers. relays.
chokes, printed circuit board copper paths and ground cables.
Frequency Internal External Special zero h:l:ndcz €0 r:}ml nulls out input cable resistance to in-
T0Hz—2MHz D 5div S00mV ‘s‘:;er:ﬁ;gfm readings. Your DVM has to be set to 2V range during
METER MODULE, DM-8 | (=& = [ &=
= 1o 20 Ohms
1:”";“” 0_2 sidiv—~0.2s/div = 5%, 19 calibrated steps = éegwlhmmn “En"otI. {7 d
Connect this high quality low cost Capacitance Meter Module, DM- et i e St S ATy [PUNEISCL DU, 0. 1o
8toyour digital Vo?l Meter and turn it into a Digital Capacitance Me- :'::'::‘:: . ::::"'"" ,go':‘";m 3 '1“9 ‘elrrgnsazav;: wr?g{‘u}ncﬁ;dﬂ]m 95
ter— the Low Cost Way! Firkin — Siz86,25°x3. e {Input ca-

Elu._miﬁlirm;ﬁin-af

— Push to read range (button) from 1pF to

20
— Zero calibration contral
— In one easy to use, self-contained pack-

age,
— Battery powered, with *push 1o read” bat-
tery saver circuil (9V batteries not in-

cluded.
— Size 6,25 x3.75°x 2

69"

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

A fully assembled and tested Ax:wer suu;ﬂ{y that nro\ﬂues 2 solid, fully wired

triple power supply including fixed 5V @ 5V i 0.5 Amp, and
— 510 — 15V i 0.5 Amp —all supﬂpnes e ulatw shon praof. Each surply
has short |nd|uwr LED. Cnmnlale ready for use in a duraole [8"x6™x3

metal case.

o Amplitude calibrator
Wavelorm
Voltage

MODE

1kHz =10% Typ, Square wave
0.5V =3%

ELV-151B

WITH 2 YEAR MFG WARRANTY

ONLY $ 49995

WITH FREE DM-12
8 CHANNEL MULTIPLEXER
A COMBINED VALUE

Bles not included or available)

Completeg’ e s ol FRE UENCY ME'-ER MODULE
assemlhle and o Dimansions Approx. 275(W) x 190(H) x 400{D)mm Z to 1["]MHZ ) DM 11
tested! Ready * Welght Approx. 8.5kg
to use! © Ambient operation 0~ +40°C

temperature AM-1| FREQUENCY TO VOLTAGE MODOULE

H T H R e

Measure frequencies from 5Hz to 100MHz on your digital voltmeter
with a rasolullon of 3 1/2 digits — easy to use — perfect for field
service — lab !13" home hobbyist! Connect the DM-11 1o
ur DVM, set the DVM to the 2VDC range, connect a signal to the
M-11 via'a BNC cable {notincluded) an measure the frequency of
w source. Hi Lo Range LED's insure fast accurate readings.
— Frequency Range 5Hz to 100MHz
— Input Impedance 1 MegOhm
— Input Sensitivity: <1 Hz < BOMV
100 Hz — 6OMHz < J0MV
> SOMHI < 7OMV

$9 9 ATLISTOF$639.95 |-t o v 56995
95 YOU SAVE $1 4000 = m:si;.ﬁ&mzmssmmmmz
fany reason Ve, ately satisfied wi POSTAGE & HANDLING
ALB]A SAT[SFA{:TIDN ;';Sr §u¥c§§:§ reﬂrantsuofwfmrf %%adr:ygntlnm:-lr%;gdalue :ue:ja m OROERS ADD
FR EE' ' r T ncl = || s as simple as that! Shipping & Handling charges not TR T
NEW p ! FUH FAST AND DEPENDABLE DELIVERY SERVIGE $1001 - $2500 15
A, 01 - 850, |
CATALOG (58158, CALL TOLL FREE: 1-800-243-6953 .24 oo |
WE ACCEPT MASTER CHAGE, VISA AND AMEX CREDIT CARDS e
Ex m Connecticut Residents a+d 7 1/2% Sales Tax e Prices shown in U.5. currency only, Foreign orders add 15%, T UNTCESTATES 155
citing FREE ALBIA
wvposst L8~ ALBIA ELEGTRONICS INC ER
encloday™ IR 44 KENDALL ST. e P.0. BOX 1833 ® NEW HAVEN, CT, 06508 o ITHEVERY
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HOBBY CORNER

How one hobby can benefit another
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

ONE REASON FOR THE WIDESPREAD IN-
terest in electronics is that it touches
almost every aspect of modern life. It
comes close to being the universal in-
gredient in all our activities, whether
it’s work or play.

Over the years, we have presented
electronics projects relating to many
areas of interest. We have never, how-
ever, talked about how electronics can
be applied to what is probably the most
popular hobby of them all—stamp col-
lecting. This month'’s project will correct
that omission.

Recently. I moved into a new house.
During the move, I went through—and
at least partially sorted—the accumula-
tion of treasure and junk that one ac-
quires over many years. One of the
things T came across was a small box
with a window, several knobs, and a
trailing AC cord.

It took me a few moments to remem-
ber what it was—an electronic water-
mark-detector that I had built long ago.
For the benefit of those who have never

collected stamps. let me say that the
presence (or absence) of a particular
watermark can be quite significant. It
can be the crucial factor in identifying a
particular stamp that has one or more
look-alikes, and can determine whether
a stamp is worth fifty cents or fifty
dollars.

Holding a stamp up to the light will
seldom, if ever, show a watermark be-
cause of the presence of the colored ink
used to print the stamp. The usual
method for detecting a watermark is to
place the stamp in a black container and
cover it with carbon tetrachloride. It’s
a messy procedure—you have to avoid
inhaling the fumes; you have to wait for
the stamp to dry, and you have to be
careful not to knock over the bottle of
fluid. You can avoid all those problems
with an electronic watermark-detector.

The instrument described here is
quite simple. It operates on the principle
that light of the proper color and in-
tensity will reveal watermarks even on
printed and cancelled stamps. The de-

FIG. 1

tector produces light of adjustable
brightness and color.

The detector is built insidea 5 x 7 x
2-inch case; the 5 X 7-inch top serves
as both the control panel and working
surface, as shown in Fig. 1.

Let’s take a look at the simple circuit
(Fig. 2). Depending upon the positions
of switches S2 and S3. a voltage of up
to 6.3-volts AC is applied to the bulb.
The circuit can supply six voltages in
all: switch S2 is used to select one of
three voltages, and D1 is used to divide
each of those when it is switched into
the circuit by S3. Thus you can select
one of six intensity-levels for the light.

The bulb is mounted on the bottom of
the box directly under the “*window™
that is described below. A reflector
made of aluminum foil is placed behind
the bulb.

Changing the color of the light is a
little more difficult because it involves
an optical/mechanical arrangement.
The method I used was to mount wedge-
shaped segments of colored plastic on
the top of a plastic disc. A sketch of the
disk is shown in Fig. 3.

That disk is mounted on a shaft and
turned by the knob in the center of the
panel. As the colored wedges pass over
the bulb, the light changes color.

FIG. 3

The light shines through a **window”
in the panel on which the stamps are
placed. The window is a piece of ground
glass, or it can be made from clear glass
backed with waxed paper from the
kitchen. It should measure about 1¥4 X 2
inches, to accommodate larger stamps.

Unfortunately, you'll find that there

continued on page 42




CLEAR.QUICK. QUIET.
ALL THREE, ONLY $1,095.

You get sharp, easy-to-read printouts. You get them fast,
over 150 characters per second, from a printer that's loaded
with convenience features.

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer. It produces up to 300 lines per minute with
whisper-quiet smoothness. The entire 95-character ASCII
set prints in upper case and lower case with descenders, in
a 9 x 9 matrix. All functions and timing are microprocessor-
controlled.

The features described below tell only part of the story. You
have to see it in action to know how good it really is.

See your telephone white pages for the store nearest you.
And stop in today for a demonstration of the Heath/Zenith
25 Printer. If you can't get to a store, send $1.00 for the new
Zenith Data Systems Catalog of assembled commercial
computers and also receive free the |latest Heathkit Catalog.
Write Heath Co., Dept. 020-854, Benton Harbor, M| 49022.

HEATH/ZENITH
Your strong partner

Adjustable tractor-feed
width with dual sets

of tractors for smooth,
bi-directional paper
movement. Adjustable
vertical and horizontal

Character pitch is hard-
ware or software-select-
able at10,12,13.2 and
16.5 characters per
inch, for a maximum of
222 characters per line.

Standard RS-232C
interfacing for compati-
bility with most systems.
Also 20mA current loop
serial interface.

Uses standard edge-
punched papers in
single or multiple forms
or fanfold.

Software- or hardware-
selectable baud rates
at 110,150, 300, 600,
1200, 4800 and 9600.

tabs. That gives you great
flexibility in setting
up forms.

\
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Character set includes
33 block graphic
characters for charts
and graphs.

Heavy-duty construc-
tion for reliable opera-
tion and long life under
daily use.

Convenient cartridge
ribbon for quick, no-
mess replacement.

Completely enclosed
cabinet muffles sound
for quiet operation.

*In kit form, F.O.B. Benton Harbor, M1. Also available completely assembled and
tested at $1,595. Prices and specifications are subject to change without notice.

Special detectors tell
you when you're out

of paper or when paper
jams.

CP-204C
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EI]lIIPhENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice—discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe
that training™
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That’s why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly to acquire practical know-how.



1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4, The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

Simulated TV Reception 4

NATIONAL ...
TECHNICAL | s
SCHOOLS * & w.dik

:--a‘v'

TECHMNICAL-TRADE TRAINING SINCE 18505
Resident and Home-Study Schools

4000 S0. FIGUERDA ST., LOS ANGELES, CA. 90037
NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Streel,

Los Angeles, Califormia 90037 Depl. 206:032

Please rush FREE color catalog on course checked below

. Auto Mechanics

[ Air Conditioning

[ 1 Home Appliances
1 Color TV Servicing

| MicroComputers/MicroProcessors
1 Communications Electronics

| Digital Electronics
[l Industrial Technology

Name: sS04 bele, < = _ _Age
Address _ == ot ide = L L TEVE) N
Apt. CityEcese sy - SLram =K.t F

State Lo ogy - Zip

[ ] Check if interested in G.|. information.
[l Check if interested ONLY in classroom training in Los Angeles.
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continued from page 36

is a problem with a window of that
size—it is larger than most stamps and
the extra light around the edges will
often make the watermarks difficult to
see. There are two ways to overcome
that problem.

The easiest solution is to use an *‘L’’-
shaped piece of thin carboard. When it
is placed over a corner of the window,
it will block out the extra light. A better
way is shown in Fig. 4. In that case, an
**LL""-shaped piece of metal is mounted
below the window in such a manner
that it can be positioned to block out
the unwanted light. Moving the knob
one way or the other in the slot controls
the size of the window.

The watermark detector is an inter-
esting project to build. You’ll find that
it saves a lot of time and trouble in
identifying some of those ‘‘rare’’ stamps
in your collection.

Incidentally, my detector was built
quite a few years ago. With the develop-
ments in electronics since that time, I
am sure there are better ways to design
the circuit. My parts, instruments,
breadboards, and so on, are still in
dozens of boxes (because of the move)
and I have not been able to try out the

improvements that have occurred to
me.

If you have any ideas for a better de-
sign, try them out and let me know how
they work.

Red faces department

It is embarrassing (but not unheard
of) to ask a question here and be told
that the answer appeared in this maga-
zine in the past. That happened recent-
ly and the only saving aspect of the
situation was that the reader had to go
pretty far back to come up with the
reference. Well,
couple of things: I can’t catch them all,
and Radio-Electronics has covered most
topics at one time or another.

In the July 1981 issue, I relayed Tom

it proves at least a

Grove's request for a circuit to check
his camera’s shutter speeds. First, John
Thorne of Burlington, NC sent me a
copy of an article in the May 1965 issue
of Radio-Electronics. It describes a very
simple circuit that is connected to the
input of a VTVM (I see no reason why
an FET-VOM or a DMM could not be
used instead). John reports that the de-
vice works quite well with between-the-
lens shutters, but he cannot comment
on focal-plane shutters because he has
not used it with them.

More inquiries

Jim Kreter of Augusta, GA is looking
for sources of information about under-
water voice-communication systems.
J.W. Lee of North Bay, Ontario, Canada
is looking for a circuit that will read
temperature differences. He is building
a home heat-exchange system and needs
a way to measure the difference in tem-
perature of the air in two ducts. L.E.
McHenry of Phoenix, AZ needs help in
designing a clock that will provide a
simultaneous readout of the time, day
of the week, and date. Marcel Robitaille
of Beauport, Quebec, Canada wants to
build a device to locate a break in a
heating element buried in concrete at
his home.

If you have any ideas that may help
those readers, send them to me so we
can share them. R-E

LEADER

Instruments Corp.

Model LBO-507

20 MHz, TRIGGERED

= Single race, automac trigger for
highly stable, bright display,

= 17.5nSec nse time. = 10mV/cm to
20Vicm Vertical Sensitivity; 11 steps.

NTSC Color Bar Pattern
Generator

LCG-
396

® NTSC color bars
Tl haid o IOW inderlon pius on-cll contror of

® Equaling pulte phawe SCHed 10 CODF BLD-EA1TH

Call for

in N.Y. State call (516} 752-0050

Model LBO-508A |

20 MHz, DUAL TRACE

= Add, subtract modes on CH-1 & CH-2
dacilitate easy checkoul for simullaneous
pulses, signal levels, distortion & noise
cancelling.

our prices 1 OLL FREE
(800) 645-9518

Oscllloscopes

Sensitivity,

COLOR BAR GENERATORS, BRIDGES, TESTERS.

Completely Portable, Battery
Operated TV Color Analyzer

HommE
.
Hod -
-!ﬂ--u-nln

® AF IF. competde vdeo culputs
® 0-100° varable color buest 1o sasy chroma.

nce patiarns — 1"1:\- rgated, 3 bas

* Oscifcacope Mgger oulpuls
® Baitery coevated 4 s1andard G celis t 5V sach

Order with Confidence and get the Fordham Advantagel

Model LBO-515B

30 MHz, VARIABLE DELAYED
SWEEP, DUAL TRACE

= Built in variable delay circuitry —
1uSec to 5 Sec, » 5mV/Div. Vertical

Transistorized LCR Bridge

2 YEAR WARRANTY

Probes included on all scopes

Model LBO-520A

35 MHz,
FIXED DELAY, DUAL TRACE

= Dual trace, 35 MHz bandwidth.
= Sm\iem Vertical Sensitivity, = 10.0 ns

FM Multiplex Stereo
Generator

855 Conklin St. Farmingdale, N.Y. 11735

| = Master Charge

| = BankAmericard

/= VISA = COD
1 = Money Order

| = Check

COD s extra




70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada: Len Finkler Ltd., Downsview, Ontario

*Suggested U.S. resale Available at selected local distributors. Prices, specifications subject to change without notice
© Copyright 1980 Global Specialties Corporation

[hemore
logical way to ook
Nsidean IC

LTC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger-
tips. Circuit-powered. And easy to use.
Ready to read logic activity at a glance,
point-by-point or IC by IC. Or to inject digital
signals for testing.

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting, design and educational needs.
The Logical Analysis Test Kit comes in two
versions: our $270.00* High-Speed Kit, LTC-2,
which captures pulses as narrow as 6 nsec, rep
rates to 60 MHz; and our $240.00* Standard Kit,
LTC-1, which goes to 50 nsec, 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.

Our 23-o0z. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Monitor, complete
manuals and accessories, plus case.

GLOBAL
SPECIALTIES

CORPORATION

Call toll-free for details 1-800-243-607 7
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Hitachi V-202 and
V-352 Dual Trace
Oscilloscopes

When you get exceptional capa-
bility per dollar, that’s superior
cost-performance. And that’s
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

Proof? Just skim these fea-
tures, then note the price. For
starters, both scopes have a 2-
year limited warranty. And
then there are features like
square CRT’s with internal
graticules, vertical sensitivity

of 1 mV/division, and a wide
dynamic range for vertical am-
plifier of 8 divisions or more.
Each scope features front panel
X-Y operation, 10X sweep mag-
nification, 3% vertical deflec-
tion and sweep accuracy, and
low vertical drift. For ease of
operation, functionally related
controls are grouped into 3
color-coded front panel blocks.
How do we build in all that
capability at such low cost?
Chalk it up to two decades of
oscilloscope design experience
and some of the most modern
production methods around.
Hitachi V-352 and V-202 are

CIRCLE 71 ON FREE INFORMATION CARD

stocked by your authorized
industrial distributor and ready
for fast delivery.

Ask for a demonstration and
see more performance than you
expected for less than you
thought possible.

Hitachi...
the measure of quality:

HITACHI

Hitachi Denshi America.Ltd.
175 Crossways Park West
Woodbury, NY 11797

(516) 921-7200

You'll recognize the name...
appreciate the quality,




Some VCR's and TV sets have difficulty
in playing back certain videotapes. This sync corrector will eliminate that problem.

THE LAST FEW YEARS HAVE SEEN A REVO-
lution in home-TV entertainment as
video cassette recorders (VCR’s) and
the program material available for them
have proliferated.

A problem that has plagued many
VCR users has been picture instability,
in the form of vertical roll. It afflicts
many of the older VCR's and newer TV
receivers—the ones without external
vertical or horizontal-hold controls.
This can also occur when viewing pre-
recorded videocassettes that have been
recorded using a system to prevent tape
duplication. The instability is generally
caused by a distortion of the vertical-
sync pulse and, to say the least, is an
annoyance.

The device described here will recon-
stitute distorted vertical-sync pulses
and eliminate the vertical-roll problem.
[t can be built in two different versions:
The first is a baseband-video unit that
performs the sync-correction and out-
puts a video signal. It can be used only in
video-to-video applications—it does not
provide an RF signal.

The second version incorporates an
RF modulator and outputs the corrected
video (and the audio. as well) on VHF
Channel 3 or 4. Feed the RF signal to
your TV and glitch-free viewing is
yours. Furthermore, this version can be
used with a TV camera or computer to
turn your TV set into a monitor.

Construction of the stabilizer is sim-
ple. and alignment can be done with

GENE ROSETH

FIG. 1—ONE VIDEO FIELD. Vertical blanking-
intervals are visible to right and left of video
‘fuzz.”

only a voltmeter (although an oscillo-
scope is helpful).

A little background

Let's begin with a look at a video sig-
nal. Figure | shows one field of video
(our system uses 60 fields per second).
Most of what can be seen (the **fuzz’") is
picture information and will be different
for each field. At 60 fields per second.
the individual fields blend into a con-
tinuous. smoothly changing display on
the screen. There is one element of the
field, though, that does not change—the
sync pulses.

At the left and right ends of the scope
trace there is a short, flat area that con-
tains no picture information. but just a
short negative-going pulse. That portion

of the signal is termed the vertical
blanking-interval. We’ll talk more about
it momentarily. There are also other
sync pulses (called horizontal sync
pulses, and occurring 15,734 times per
second) in addition to the vertical blank-
ing-intervals. Since they are of very
short duration, they do not show up well
in Fig. 1. The purpose of the sync pulses
is to match the timing of a TV receiver to
that of a video source (VCR, camera.
off-the-air signal, etc.).

The vertical blanking-interval can be
seen more clearly in Fig. 2. It is at the
center of the screen, with picture infor-
mation to its right and left. The hori-
zontal sync pulses can now be seen as
well—their tips appear as two rows of
dots below the picture information and
the vertical blanking-interval. The nega-
tive-going pulse within the blanking in-
terval is the vertical-sync pulse, and it is
this that can cause picture instability if it
is not recorded properly.

Circuit description

A circuit to correct distorted vertical-
sync pulses is shown in Fig. 3. It con-
tains two isolated video buffer/amplifier
stages, QI and Q2, and a vertical-sync
detection and regeneration subsection
that adds a stable vertical-sync pulse to
the composite-video signal through
diode D6.

In operation, the clamped video (with
the sync tips at +5 volts) is passed
through buffer/amplifier Q1-Q2 and is
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simultaneously applied to pin 5 of ICl-a
(one-fourth of a CA339 quad compara-
tor). Pin 4 of that comparator is biased a
few tenths of volt above the clamp level:
that causes a positive-going pulse to ap-
pear at pin 2 every time a sync pulse
oceurs.

FIG. 2—EXPANDED VIEW of vertical blanking-
interval showing vertical-sync pulse. Blips indi-
cate tips of horizontal-sync pulses.

FIG. 3—DETECTION AND REGENERATION of vertical-sync pulse are performed by IC1.

Resistor R5, R6. and capacitor C2
form an integrator circuit that allows the
horizontal and vertical sync pulses to be
distinguished from one another. The
bias at pin 7 of ICI-b sets the level at
which that will take place and a nega-
tive-going pulse occurs at pin | of that
IC only when a vertical-sync pulse is
present.

Another section of the quad compara-
tor, ICl-c, is configured as a one-shot
with a time constant of about 180 micro-
seconds (the same as the vertical-sync
pulse interval). The pulse generated is
inverted by IC1-d and its amplitude ad-
justed by RI14, after which it is mixed
with the original video signal through
D6. The result is a signal with a vertical-
sync pulse of the proper strength and
duration that **fills in'’ any gaps in the
original signal.

RF modulator

The modulator shown in Fig. 4 will
allow you to combine the audio and cor-
rected video from the VCR and display
them on your TV set using channel 3 or
channel 4.

Most of the work is done by IC3. All
that has to be added is an RF tank-cir-

PARTS LIST

All resistors 5%, Va-watt

R1, R11—1 megohm

R2, R15, R30—1000 ochms

R3. R5, R8, R13, R16. R20, R32—10.000
ohms

R4—12,000 ohms

R6, R21—33.000 ohms

R7. R14—25,000 ohms; trimmer
potentiometer

R9—10 megohms

R10—1.5 megohms

R12, R19—100,000 ohms

R17, R27. R28—220 chms

R18, R29. R31—75 0hms

R22, R23—15,000 ohms

R24—2200 ohms

R25—1000 ohms. trimmer potentiometer

R26—100 ohms

Capacitors

C1—47 uF, 16 volts, electrolytic

C2—.022 nF, Mylar

C3, C10—75 pF, dipped silver mica

C4, C11—.001 uF ceramic disc

C5—220 uF. 35 volts, electrolytic

C6, C15—1 uF, 25 volts, tantalum

C7—100 pF ceramic disc

C8—.01 uF. Mylar

C9—22 pF ceramic disc

C12,C13,C16—0.1 uF, Mylar

C14—470 uF, 25 volts, electrolytic

Semiconductors

|C1—CA339 quad comparator

IC2—741 op amp

1C3—LM1889 video modulator

IC4—7812 twelve-volt regulator

Q1—2N3904

Q2—2N2219A

Q3—MPSA0S

D1-D3, D6, DT—1N914

D4, D5—1N34A

D8—1N751A 5.1-volt Zener

BR1—full-wave bridge rectifier, 1 amp, 50
volts

T1—12.6 volts, 300 mA, PC-mount (Radio
Shack 273-1385 or equivalent)

L1—071-.082 uH (J.W. Miller 48A778MPC
or equivalent)

L2—7-12 uH (J.W. Miller 23A105RPC or
equivalent)

F1—Vsamp, 3AG pigtail fuse

Miscellaneous: PC board, enclosure,

hardware, connectors, optional vestigial-

sideband filter (Plessy SW300), etc.

The following are available form JENGCO,
3232 San Mateo NE, Suite 75, Albuquer-
que, NM 87110: KRF-1—kit including
etched, drilled, and plated PC board and
all board-mounted components, $65.00;
KRF-2—PC-board only, $15.00; KBBV-1—
same as KRF-1 but without RF modulator
(for video-to-video applications only),
$42.00; KBBV-2—PC board only, $13.00.
Kits do not include cables, hardware or
connectors. Please add 5% for postage
and handling; NM residents add 4% sales
tax. Please allow six weeks for delivery.

cuit to determine the RF-carrier fre-
quency, an audio tank-circuit for the
FM audio-subcarrier, and a bias circuit.
The RF tank-circuit is made up of LI
and C10; adjusting L1 allows the carrier
to be tuned to either Channel 3 or Chan-
nel 4.

The audio tank-circuit uses .2 and C7
to generate a subcarrier 4.5 MHz above



the video carrier. This circuit is shunted
by the base-collector capacitance of Q3.
The audio input is buffered and ampli-
fied by IC2. and then applied to Q3
which acts as a varactor diode in parallel
with C7-L2. (You can use a regular
varactor diode in place of Q3. but may
have to change the value of R21.)

The audio subcarrier and the correct-

ed video are applied in the proper ratio
to pin 12 of IC3. Resistor R25 supplies
bias for the IC. and affects both the de-
gree of modulation and the level of the
RF carrier.,

The output of 1C3, from pin 10, is at-
tenuated by R30 and R31. and then cou-
pled to the RF-output connector by C13.

Capacitor C13. at the output jack, can

IC3
LM1889

FIG. 4—RF MODULATOR. Capacitor C13 at RF ouT jack may be replaced by vestigial-sideband filter if

desired (see text).

be either a capacitor or a vestigial side-
band SAW (Surface Acoustic Wave) fil-
ter. The filter eliminates the lower side-
band of the TV signal and helps prevent
adjacent-channel interference. Normal-
ly it is not needed, but should you ex-
perience interference problems, you
may want to include it (see the “*Con-
struction’” section).

Finally. as designed, the RF output is
intended to match 75-ohm coaxial cable
(RG-59). If you prefer to use 300-ohm
twin-lead, change the value of R31 to
300 ohms.

Power supply

The power supply (Fig. 5) is of con-
ventional design and is wholly con-
tained on the same PC board as the rest
of the circuit. making construction
easier. A 7812 positive |2-volt regulator,
[C4. supplies power for both the sync-
corrector and RF modulator sections of
the circuit.

Construction

Because lead length and layout are
critical. wire-wrapping or point-to-point
wiring techniques are not recommended
for this circuit. A foil pattern is provided
in Fig. 6 and a board is available from the
source shown in the Parts List. A parts-
placement diagram is shown in Fig. 7.
Note that the section of the board to the
right of the dashed line is used only for
the RF modulator and may be omitted if
a baseband video unit is required; the
board could be reduced in size by about
25%.

When installing the polarized compo-
nents (diodes. 1C's, electrolytic capaci-
tors, etc.) make sure they are oriented
properly. That is especially true for the
power transformer. It's also a good idea
to put a piece of heat-shrink tubing over
the pigtail fuse to reduce the possibility
of getting a shock during the alignment
procedure.

5-1/2 INCHES

FIG. 6—SINGLE SIDED PC BOARD contains sync corrector, RF modulator, and power supply.
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VIDEO
out
(T0J2)

AUDIO AUDIO
GND IN

RF
—OouT
(TO J3)

VIDEOD !
STABILIZER <=—I|— RF MODULATOR

FIG. 7—REGULATOR IC4 mounts on bottom of board with tab away from it (see text). Area to right of
dashed line contains RF-modulator circuit.

FIG. B—VIDEO INPUT CABLE can be connected
directly to board if desired. Audio jack is RCA
phono-type; RF output uses "F" connector.

FIG. 9—CORRECTED VERTICAL-SYNC signal.
Note extra amplitude added to tip of sync pulse.

Mount Q2 a little more than Y&-inch
above the PC board to allow its heat sink
to clear adjacent components. The heat
sink is not an absolute necessity. but
serves to add some operating margin to
the design.

To heat-sink the voltage regulator,
[C4, mount it on the hottom of the board
and then bend it over so its mounting
hole aligns with one of the trans-
former’s. Place a short spacer—about
14 inch—between the tab of the IC and

the board and pass the mounting bolt
through the aligned holes so that the IC
lies flat on the floor of the enclosure.
The enclosure will then serve as the reg-
ulator’s heat sink.

The 75-ohm RG-59 video-input line
can be connected directly to the board,
if desired, eliminating the need for J1I.
For best results keep it short—less than
174 feet. The output line can be of any
reasonable length.

Mount the PC board on spacers in a
metal cabinet; add the appropriate input
and output connectors, and the power
cord.

If you intend to use the vestigial side-
band filter, proceed as follows: Remove
R31 and R30, and replace R30 with a
jumper. Remove C13 and insert the filter
in its place. The Plessy SW300 filter has
about 20 dB of attenuation at midband,
so the RF-output signal level will re-
main approximately the same as before
(2 mV).

The completed board is shown in
Fig. 8.

Checkout and alignment

This procedure assumes that you
have included the RF modulator on your
board. If not, disregard the portions that
do not apply.

Apply power to the unit and insure
that the 12-volt supply voltage is present
at the output of the regulator. Use a
meter or scope to verify that this voltage
is present at several spots throughout
the circuit, such as the IC supply-volt-
age pins. Also check for S-volts DC at
the cathode of Zener diode DS8. (If the
voltages are incorrect, D8 is probably
installed backwards.)

Now turn R7 (THRESHOLD) fully
clockwise and R14 (AMPLITUDE) fully
counterclockwise. Adjust R25 until you
read about seven volts at pin 2 of IC3.
When vyou're satisfied that all the
voltages are correct, you're ready to
start the alignment procedure.

You'll need a video source to perform
the alignment. That can be your VCR, a
video camera, or any other video-gener-
ating device. If you use a VCR, make
sure that it is supplying a clean, noise-
free signal. Connect the video source to
the video input of the sync corrector.

If you're using a scope, connect it to
pin | of IC1 and adjust R7 until the dis-
play resembles the top trace of Fig. 9.
The negative-going pulses should be
about two milliseconds in duration.

If.you are using a meter, connect it to
pin |1 of IC I—it should read close to zero
volts. Slowly turn R7 counterclockwise.
At some point, the voltage should jump
up to about 10 volts. As soon as that
happens, stop turning R7—it's now cor-
rectly adjusted.

The AMPLITUDE pot, R14, can be ad-
justed by trial-and-error using a video-
tape with distorted sync (such as a rental
movie) as a video source. If you don't
have a scope, turn R14 about %4-turn
clockwise (approximately its correct
setting), jump ahead to the RF-modu-
lator alignment, and return to this step
last.

You can set R14 most accurately by
connecting a scope to the video output
(emitter of Q2) and observing the verti-
cal-sync pulse. Most general-purpose
scopes will not lock onto the composite-
video signal due to its complex shape.
These tips may help: Try using the
scopes LINE SYNC position—the fre-
quency of the vertical blanking-interval
will either be locked to, or very close to,
the 60-Hz power line frequency. If the
scope has a trace expander (i.e. 5% or
10x), do the following: Trigger the
scope’s sync with the signal present at
pin | of IC1; set the sweep rate at about
2 ms/division; expand the trace, and
then adjust the trace’s horizontal posi-
tion until a vertical blanking-interval
comes into view. (That is how the dis-
play shown in Fig. 2 was obtained.)

Once you have a good display, adjust
R14 until the trace looks like the one
shown in Fig. 9. Notice that it is exactly
like the ‘‘ideal’’ trace in Fig. 2 except
for the small addition to the peak of the
sync pulse. Be sure you have that extra
amplitude, because it will insure proper
switching of diodes D6 and D7 when
portions of the vertical-sync pulse are
missing.

You are now ready to align the RF
modulator. Leave the video signal con-
nected to the input of the sync corrector
and connect the RF output to the an-
tenna terminals of your TV set. Use
an impedance-matching transformer
(balun) if necessary. Tune the set to
Channel 3 or 4—whichever’s not used in
your area—and disable the set’'s AFT
(Automatic Fine Tuning) if possible.

Use a non-conductive tuning wand to
adjust L1 until you observe some sort of
picture on the TV screen. Adjust R25

continued on page 97
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A GUIDE TO VIDEO ENTERTAINMENT IN THE HOME

The Video Entertainment Center Video Cameras
Videodisc Systems Projection TV
Videocassette Recorders Video Games

Accessory Gadgets Video In The Future




The ENTERTAI

About five years ago there was an explosion in the video field...
Here's a look at the changes it is going to make in our
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Directly below those words flashed the question: *"NATION-
ALSSTATEWIDEILOEAIL L Sut s v

The input device, shaped like a hemisphere, was sitting on
the cocktail table. George picked it up and placed each finger
of his right hand into an indentation in its surface. Manipulat-
ing his fingers. George responded to the question by coding
the word “LOCAL.™ The next question then flashed on the
giant screen: ““TODAY'S DATE?"

George's expression showed his annoyance. ““When will
they ever make computers smart.”” he thought. He entered the
date. “"SEPT 15. 2004." In response. the screen flashed the
words: "PLEASE ENTER MESSAGE.™

George carefully composed a tactful message to his latest
ladvfriend and entered it. When he had finished. he signed off
with his personal ID numberand sat back awaiting a response.

As he sat. he thought about his date and the things they
might do. He figured that a quiet dinner would be a nice start.
But what about after dinner? He drew a blank. Things had
been a lot simpler 20 years ago. Back then, you could go to a
movie theater or a bowling alley. There had even been minia-
ture golf courses. museums, and art galleries. But not any
longer.

The last movie theater had closed its doors about 12 years
ago. The demise of the public motion-picture houses had
started with cable television. Soon after that, videotape re-
corders and videodisc systems gave home viewers access to
an enormous variety of entertainment. Projection television
was around. but it was too expensive to have any great effect
on the theaters.

A much more serious blow came when the direct-to-home
satellite TV service began. The smaller theaters began to go
out of business, but the larger ones managed to hang on...for
4 while. Then came stereo audio for TV, and videotex. Soon
after. the FCC approved the 1125-line. 30-MHz bandwidth
television system for use on direct-broadcast satellites. With
that system. a television picture looked as good as one
projected on a motion-picture screen,

Large-screen. flat-panel TV proved to be the final blow.
The first flat-panel units were small; the screen sizes were just
a couple of inches across. But a couple of years later. giant-
size flat-screen television became available. The first sets
were expensive, but it didn't take long for prices to fall. Soon.
just about evervone had a huge flat-screen TV in his living
room.

George looked at the screen hanging on his wall and recalled
the time he’'d brought it home. He had been amazed at how
easy it had been to set up. After hammering a hook into the
wall. the screen was simply hung like a picture. All of the
electronics were contained on two IC’s so there wasn'teven a

bulge to reveal where the circuitry was located.

Two years after the introduction of large-screen flat-panel
TV. the last movie theater shut its doors. Around the same
time. videodiscs containing the works of the world's greatest
painters and sculptors began to appear. Barely five years later
the last art gallery was gone.

George thought about the other forms of entertainment that
no longer existed. Ten years ago. after 3-D television had
proven so successful. videodiscs containing three-dimension-
al images of museum displays were introduced. The last
museum shut its doors to the public four years later.

Technology also had a profound effect on other forms of
entertainment such as sports. The realism of super-resolution
graphics coupled with 3-D television made you feel as though
you were right out on a playing field. The last miniature golf
courses. bowling alleys. and tennis courts disappeared about
seven years ago. It was little wonder that George could think
of nowhere to go on his date.

Video today

The preceding scenario is just that—a scenario. It is not an
attempt to describe what the future might bring. It is, how-
ever. based mostly on products and technologies that do exist
today.

Today. the video industry is in the midst of an electronic
revolution. Hardly a day passes where a new product or new
technology isn't introduced. The research and development
labs of many electronics corporations are working continu-
ously in an attempt to keep up with the consumer demand for
new products. If it weren't for you, the consumer, the video
revolution would not exist.

Economics. according to many experts. is the driving force
behind that revolution. Inflation is cutting deeply into every-
one’s budget. As a result. we are taking fewer vacations and
are staying at home more. But we still need to be entertained.
and for many. video electronics is the answer.

What does a home video entertainment-center consist of?
What products are currently available in the marketplace?
What could technology offer if money were no object? Should
I buy now or will today’s products be outdated in a vear or
two? This special video-entertainment section will answer
those and other questions. But before we describe the indi-
vidual products that make up a video entertainment-center.
we must first discuss its central element the TV receiver. or
video-display unit,

Television

Since our entertaiment center is by definition a video cen-
ter, the central element must be a display device. The most

l
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1—Compaonent-TV stereo speakers
2—Component-TV monitor
3—Component-TV receiver
4—Video switcher
5—Videodisc player
6—RF converter
7—Stereo simulator
8—Commercial killer
9—Video stabilizer
10—Image enhancer
11—Satellite-TV receiver
12—VCR
13—Projection-TV screen
14—Projection-TV projector
15—Video-Game controller




SONY'S PROFEEL SYSTEM is one that can be adapted to just about any
present or future video need.

commonly available video-display device is. of course, a tele-
vision set. It provides two important functions in a video
entertainment-center. As a receiver. it supplies the standard
video-programming available from broadcasters. When con-
nected to a pay-TV cable service or a satellite-TV earth sta-
tion, the amount of programming available to a viewer in-
creases tremendously...to say the least. The second function
of a TV set is to display the outputs of VCR's, videodisc
players, and video games.

Unfortunately, a television set is not the ideal display de-
vice for a video entertainment-center. In most cases, to input
a video signal to a TV set, you must first modulate an RF
carrier with that signal and feed it to the set’s antenna termi-
nals. The *‘receiver’’ circuitry in the TV then demodulates the
RF signal, extracting the video, which is then displayed on the
screen. That video-RF-video conversion results in a degrada-
tion of resolution and an increase in the *‘noise’” seen in the
picture.

As a broadcast receiver. today’s TV set has about reached
its performance limit. The performance of today’s top-of-the-
line TV set is limited primarily by the NTSC broadcast-
standard rather than by technology. If you look at the im-
provements made in TV sets over the last several years. you'll
discover that primarily they involve convenience features
rather than performance. Aside from a total abandonment of
the present NTSC standards (highly unlikely. if not impossi-
ble). the future will not offer TV sets with greatly improved
performance. What you see today is pretty much the same as
what you'll see tomorrow.,

What will the future bring? TV receivers with more fea- *

tures. as well as receivers that will integrate easily into video
entertainment-centers and take full advantage of all the video
signals available. For example. there are TV sets currently

available that have video-input jacks and therefore avoid the
awkward video-RF-video conversion that would otherwise be
necessary.

Unfortunately. the features offered by today’s top-of-the-
line TV set are really inadequate when vou consider that the
set will be the heart of a video entertainment-center. On the
horizon lie videotex, two-channel audio, and direct-to-home
satellite-TV service (called DBS): all are current proposals
before the FCC. What will happen when each of those propos-
als is adopted? (Eventually, they all will be.) Each of those
services will require its own decoderand/or converter box. As
a consumer. will you place a box on top of a box on top of
another box? (And that's in addition to the decoders and
converters necessary for receiving cable or pay-TV!)

Matsushita has developed a circuit that will automatically
cancel ghosts in a TV picture. They have also developed a
system for broadcasting three-dimensional TV pictures: both
are being offered to manufacturers through licensing agree-
ments. When those are available in the stores. will you be
forced to trade in your TV set?

If we consider a TV set as part of an overall video enter-
tainment-center, then we must take into account all the de-
vices and signals that it will be handling.

Let's take video games for example: The resolution and
complexity of video games has increased dramatically over
the past couple of years. In fact, the resolution of some of
today’s video games is limited not by the game-manufactur-
er's technology but by the resolution of the video circuitry in
today’s color-TV sets. And the resolution (video bandwidth)
of today's color TV sets is limited primarily by the NTSC
standards. The video-input jack gets around the video-RE-
video conversion problems, but there's no getting around the
problem of resolution. That same situation exists when you
use a TV set as a display device for a home computer.

Component television

Since a television receiver serves as both a receiver and a
display device in a video entertainment-center. why not sepa-
rate the two functions? The receiver circuits could be pack-
aged separately and a wide-bandwidth. high-resolution video
monitor could be used as the display device. That would let us
feed the video signals from other devices within our entertain-
ment center directlv to the video monitor, and avoid the
degradation in quality that would take place if the receiver
circuits were used. Systems using that approach. which is
called component television, are sold in this country by Sony
(9 West 57th Street, New York, NY 10019) and Teknika (1633
Broadway, New York, NY 10019).

Ideally, a component television-system would contain a
color video-monitor with a video bandwidth of around 12 to 15
MHz. That contrasts with today’s top-of-the-line color receiv-
ers that offer a video bandwidth of around 4.5 MHz (at best).
Since the receiver circuitry is separate. we could feed video
signals directly to the video monitor for display. Those signals
could come from a videodisc player. videocassette recorder.
satellite-TV receiver. videotex decoder. one or more video
games. a home computer. or other devices that eventually will
be developed. The high resolution of the video monitor in-
sures high-quality reproduction from all currently available
devices. and from devices that will become available in the
future.

Packaging the receiver circuitry separately offers some ad-
ditional advantages. At any time. the receiver portion can be
upgraded or replacéd without incurring anywhere near the
expense of replacing a complete television set. If the “*compo-
nent”’ philosophy is carried even further. the receiver itself
can be packaged into separate modules: i.e.. the tuner, IF
strip. video detector and amplifier, audio detector and
amplifier. etc. That additional flexibility would permit. for
instance. the tuner to be upgraded without replacing the entire
receiver. Also. with that approach—or perhaps by designing a
receiver that can accept modules—the receiver could be eas-
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TEKNIKA'S ATV-19 is a component video-system that foreshadows things
to come.

ily modified to handle videotex. two-channel audio, etc.. as
they became available.

What's available

Unfortunately. all of the flexibility and performance that
could be provided by a component television system are not
offered by either the Sony or Teknika systems. They are.
however. a step in the right direction. Let’s take a look at each
of them.

Sony's component television system is called Profeel and it
should be available by the time you read this. Two color
video-monitors are available, the KX-250/ 25-inch monitor
and the KX-/90/ 19-inch monitor. Although Sony does not
publish any bandwidth specifications for their monitors. they
do publish a resolution specification. The resolution is quoted
as better than 340 horizontal lines for the KX-/90/ and better
than 350 horizontal lines for the KX-2501. That specification
relates to the ability of the monitor to display a video rest
pattern. Sony also states that its monitors, using a special
Trinitron CRT, are capable of displaying text with 80 charac-
ters-per-line. That again contrasts with a conventional TV,
which can display only about 40 characters-per-line clearly
enough to be read.

Based on that information, we could assume that the Sony
monitors have a video bandwidth twice that of a conventional
TV oraround 8 MHz. s 8 MHz wide enough? Yes and no: the
Sony monitors will display just about any video signal you can
feed to them today. with the exception of very-high-density
computer graphics. Depending on what the future may bring.
the 8-MHz bandwidth may suffice. However. since the com-
ponent television approach should cushion a consumer
against future video breakthroughs. a 12 or 15-MHz monitor
would provide a more comfortable margin.

The Profeel monitors will accept both a composite video
signal as well as digital RGB (Red-Green-Blue) signal. A com-
posite video signal consists of the video information, the syn¢
and blanking pulses. and color information. No RF carrier is
used. That signal is governed by the NTSC standards and all
the inherent limitations still apply. The ideal way, though. to
display a video signal is by feeding the monitor with separate
red. green and blue signals. Those signals are amplified by
the monitor and are used to drive the red. green. and blue
electron guns directly.

Unfortunately. only professional video equipment provides

RGB outputs. Consumer equipment, with the exception of a
few super-high-resolution computer graphic-display boards,
provides an NTSC composite-video signal. That includes
such equipment as video games, videodisc systems. videocas-
sette recorders. and video cameras. We can hope that man-
ufacturers will start providing RGB outputs on their video
products in the near future. The Profeel video monitors will
accept RGB signals that are digital. In other words, they will
accept the output from a computer graphics-board or a video
game (when video games with RGB outputs become avail-
able), but not the analog signals from a video camera,
videodisc player, or videocassette recorder.

The receiver package is called the VIX-/000R Profeel Ac-
cess Tuner. It is a table-top unit that measures 434 x | %X 55&
inches. The tuner is frequency synthesized and can tune the
VHF and UHF channels, as well as the midband and super-
band cable-TV channels. In addition to multiple video and
audio inputs and outputs, the receiver offers features suchasa
back-panel slide switch that selects between intercarrier and
split-carrier sound demodulation.

Channel selection is accomplished either randomly, using
a 10-button keypad, orr sequentially, Separate bass and
treble controls, as well as a loudness switch, stereo-balance
control. and headphone-level control are included. Front-
panel switches select either the TV tuner or up to three video
sources, Another switch selects either the antenna or an
auxiliary RF-source of the tuner,

The rear panel contains three auxiliary 75-ohm composite
video and stereo-audio inputs. A set of 300-ohm UHF antenna
terminals plus a 75-ohm VHF antenna jack is provided. In
addition, a separate auxiliary 75-ohm VHF input, and an
output labelled 1o cONVERTER ' are provided. In a standard
cable-TV hookup. the cable would be connected to the 75-
ohm antenna jack. The TV tuner is capable of tuning the cable
stations directly using the front-panel channel selection but-
tons or the optional remote control. If a cable-TV program is
encoded (scrambled), the decoder can be connected to the
AUX and TO CONVERTER jacks. Then, by selecting the auxiliary
antenna using the front panel or remote control, the cable
(attached to the antenna input-jack) would be internally con-
nected to the TO CONVERTER jack. The output of the converter
would be connected to the auxiliary antenna-input. The ad-
vantage would be that by leaving the cable decoder set to the
encoded channel. you could watch the encoded channel just
by selecting the auxiliary antenna and tuning the receiver to
the output of the decoder, all via the remote control.

The rear panel of the Profeel VIX-I00R receiver also pro-
vides output jacks for two monitors. One of them could feed a
video monitor and the other a projection TV set. Each set of
output jacks consists of a composite-video output jack and
stereo-audio output jacks. In addition, the rear panel provides
a multiplex TV-sound output-jack to drive a stereo decoder
when stereo TV-sound is approved for broadcast. The audio-
output jacks from the receiver are connected to a S-watts-per-
channel stereo amplifier housed within the video monitor.

Overall, the Profeel component television system comes
close to the ideal. It s flexible and offers better performance
than can be obtained with a conventional TV. The only short-
comings are the somewhat limited bandwidth of the video
monitor. and the fact that the receiver could have been even
more flexible if it were a modular design.

While the Sony Profeel system comes close to being the
ideal heart for a video entertainment-center, Teknika's ATV
system falls short. basically because Teknika chose to pro-
duce a combination audio/video system rather than a high-
quality video system. Teknika's ATV-M /9 video monitor has
a video bandwidth of only 3.0 MHz. The ATV-R receiver
combines a 105-channel TV tuner. FM stereo tuner. and a
10-watt-per-channel stereo amplifier. While such a system

will fill the needs of many customers, it is one that your video
entertainment-system may ouigrow. And. as we've seen.
home video's potential for growth is enormous. R-E
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The past five years have seen home video cassette-recorders evolve at an incredible
rate. Let's bring you up to date on where we stand today, and on what we
may see in the future.

LEN FELDMAN
CONTRIBUTING EDITOR

THE MODERN VIDEO CASSETTE-RECORDER (VCR). VINTAGE 1981-82.
is a far cry from the first Beramax machines introduced into
this country by Sony in early 1976. or even from the first
VHS-format recorders introduced a vear or so later by JVC
Company and by its sister company. Panasonic (the trade
name used by Matsushita Electric Company of Japan).

To begin with, today’s prospective purchaser has at least
two tape formats from which to choose. and it is possible that
within the near future there will be several more formats
available. First-generation VCR’s featured mechanically-
actuated tape-transport mechanisms. not unlike the **piano
key' systems found on audio cassette-recorders. Almost all
of today's VCR's, however, are operated by feather-touch
electrical switches that control transport operation electroni-
cally and protect both the tape and the machine from human
error. And. while first-generation machines could be pro-
grammed for only a single recording session in a single 24-
hour period. modern programmable VCR’'s can be pro-
grammed for days and weeks ahead. and are able to switch
channels between programs. working from instructions
stored in their microprocessor memories. All of that is in
addition to a greatly extended recording-time capability.
which has gone from one hour (on the early Beta-I format
VCR's) to five or six hours on a single cassette.

An overview of the formats

Sony’s Beta system was first introduced in late 1975. It
uses a plastic. two-hub cassette that measures 6.1 x 3.8 x |
inches. The earliest Beta cassettes contained about 500 feet
of V5-inch video tape. which. at a running speed of 114 inches-
per-second (a speed referred to as X-1 or Beta I) provided
only one hour of recording time. Beta-format machines sold
today use the slower tape speeds of Beta II (0.79 inches-per-
second) and Bera [T (0.53 inches-per-second), for longer
play/record times. Using an [.-830 Beta cassette. it iS now
possible to extend recording time to a full five hours.

About a year after Sony introduced the Beramax system.
Japan Victor Company (known as JVC in this country) intro-
duced its VHS (Video Home System) VCR's. While theirs is
similar to Sony’s format in many respects, there are several
differences between the two systems that make them incom-
patible. (Beta tapes cannot be played on VHS machines and
vice versa,) To begin with, the cassette used in VHS recorders
is somewhat larger than that used in Beta machines—7.4 x
4.1 * | inches.
VHS cassettes are identified in terms of their playing time.

Using the original VHS speed of 1.31 inches-per-second. a
T-120 cassette contains enough tape for about two hours (120
minutes) of recording or playback. But the designers of VHS
were not about to be outdone by Sony’s longer-playing Beta
speeds. so in mid-1979. makers of VHS machines (who by
then outnumbered those making Beta machines under Sony
license) slowed down their tape speeds to create four-hour
(L.P) and six-hour (ELP) tape speeds, which is where matters
stand today. Table 1 shows speeds and recording time for the
various Beta and VHS formats now available.

How they work

Considering how difficult it is to maintain **flat’” frequency
response in an audio tape recorder from 20 Hz to “*only™ 20.000
Hz. it seems almost miraculous that VCR's can handle the
incredibly wide bandwidths associated with a video signal.
The trick, of course, is that the actual head-to-tape speed is
really hundreds of times greater than the slow linear speed of
the videotape.

Record and playback tape heads, in both VHS and Beta
format machines, are mounted on a spinning drum or head
that rotates at exactly 1800 rpm. That works out to 30 revolu-
tions-per-second, or the exact number of video frames-per-
second used in the NTSC TV-system broadcast in this coun-
try (and in Japan). Since there are two heads mounted 180°
apart on the spinning drum of either type of machine, two
fields are scanned for each revolution of the drum. The

TABLE 1

Tape speed Maximum record/
Format (ips) play time (hours)
Beta | 1.57 1t
Beta Il 0.79 3.3
Beta Ill 0.53 5
VHS SP 1.31 2
VHS LP 0.66 4
VHS ELP or SLP 0.44 6

original track format for professional helical-scanning VCR's
was standardized by the EIAJ (Electronic Industries Asso-
ciation of Japan) some time ago, and is shown in Fig. 1. Note
that there is a space, or guard band. between adjacent tracks.
The ability of both the VHS and Beta machines to do away
with those guard bands, as shown in Fig. 2. is one of the
reasons why such an incredible density of signal information
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can be accommodated by the new machines.

Another aspect of home video recorders that has not been
sufficiently emphasized is the fact that video signals are
recorded as frequency-modulated signals (audio-only
recorders use amplitude modulation). FM is used for a num-
ber of reasons. For one thing. FM systems can ignore ampli-
tude variations in playback signals. Secondly, because FM
signals are sensitive to changes in frequency and not ampli-
tude, the tape can be driven into saturation safely during sig-
nal peaks. In addition, because amplitude distortion can be
ignored in an FM system, there is no need for the high-fre-

VIDEQO HEAD
MOVEMENT

<——TAPE MOVEMENT

AUDIO TRACK

AUDID-VIDED
GUARD

AUDIO HEAD ({

CONTROL HEAD
CONTROL
SIGNAL

EGN‘THCIL REFERENCE EDGE
TRACK OF TAPE

FIG. 1—HELICAL SCANNING uses rapidly rotating recording heads to
achieve high packing-density of video information at slow linear tape-
speeds Note guard bands between video tracks as called for by original
EIAJ standard.

A TAPE WIDTH 1/2 in. (12.65 mm)
B VIDEO TRACK PITCH 58.5 mm
C VIDEO WIDTH 10.62 mm
D CONTROL TRACK WIDTH 0.6 mm
E AUDIO TRACK WIDTH 1.05 mm
I <——TAPE MOVEMENT

FIG. 2—BETA AND VHS FORMATS do away with guard bands by recording
adjacent tracks at different azimuths. That helps to eliminate crosstalk.
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FIG. 3—DETAILS OF BETA THREADING PROCESS. Note resemblance of
tape path to a sideways Greek letter omega (1) in d.
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FIG. 4—VHS MECHANISM BEFORE threading (a) and after (b). Tape path
resembles letter “M."”

quency bias signals that are normally added in audio record-
ing. Finally, the DC component of the TV signal—a value
that changes slowly with overall scene brightness—is never
lost in an FM system; it can get lost in an AM system.

In addition to certain minor differences in the makeup of
the video signal to be recorded (Beta uses a 688-kHz hetero-
dyned color-subcarrier, while VHS uses a color-subcarrier
frequency of 629 kHz), a different approach is taken in the
designs of the Betamax and VHS tape-threading mechanisms.
In the Beta system, a loop of tape is drawn around the
scanning drum and the entrance and exit guides are in fixed
locations. Figures 3-a through 3-d show the step-by-step
threading arrangement used in the Beta system.

The VHS system uses moveable entrance and exit guides
in a much simpler and faster threading operation. The move-
able guides are locked in place against fixed anchors after
they reach their final position, as illustrated in Figs. 4-a and
4-b, Since, in the VHS system, the threaded tape resembles
the letter *“M™ (see Fig. 4-b). this system is sometimes
referred to as **M-loading’” or “‘M-threading.”” whereas the
Beta system is sometimes referred to as *‘omega-wrap.’” due
to the threaded tape's resemblance to the Greek letter
“omega’ ( Q). as can be seen in Fig. 3-d.

Another distinction lies in the fact that in the Beta system,
tape threading starts as soon as the cassette is dropped into
position, so that tape is ready for playing or recording when
appropriate transport buttons are depressed. In the case of
VHS, threading only begins when the play or record buttons
are depressed, which accounts for the somewhat longer
delay between the time you press those buttons and the time
recording or playback actually begins.

The Technicolor A/V system
Just about one vear ago. Technicolor Audio-Visual startled



the video world with the introduction of another VCR for-
mat—the smallest and lightest yet available. This new minia-
turized VCR, shown in Fig. 5, uses a new-type cassette con-
taining quarter-inch tape. Figure 6 shows just how small the
new cassette package is; almost as small as an ordinary com-
pact audio-cassette. The new Technicolor VCR is the result
of a joint effort between Technicolor Audio-Visual and Funai
Electric Trading Company Ltd. of Japan. Funai, a manufac-
turer of electronic equipment for major American companies,
initiated the development of what has come to be known as
the Micro Helical System, and Technicolor engineers joined
forces with Funai more than two years ago io launch the
project commercially,

Much like Beta and VHS systems, the Technicolor system
uses two rotary heads and helical scanning, as well as fre-
quency modulation for applying the signal to the tape. Linear
tape speed is 1.26 inches-per-second and tape width is Y4 inch.
The cassette package measures only 448 X 254 inches and
weighs only 1.78 ounces, compared with the approximate
half-pound weight of the two standard-sized Beta and VHS
cassettes. The battery operated VCR weighs only 7 pounds
(including the battery) and uses only 8 watts when recording.
Technicolor is adding products to the line, among them a
camera, a matching tuner and, most recently, a product
called the Video Showcase—an all-in-one VHE/UHYV portable
color-TV set that includes a videocassette recorder and a
tuner for recording TV programs. The entire unit weighs 21
pounds and measures 18 X 13 x 814 inches. It operates on
AC current, car/boat battery, or from its own rechargeable
battery.

Maximum recording time for the Technicolor system was
initially 30 minutes, but the company has now developed a
cassette containing one hour’s worth of tape. Because of its
time limitations, it is felt by many that the Technicolor
system will lend itself best to videotaping using a camera
rather than for recording TV programs *‘off-the-air"’. Busi-
ness applications (visual memos, easily mailed from one lo-
cation to another) are also envisioned,

Much to everyone's surprise, at last summer’s Consumer
Electronics Show in Chicago, the well known Canon Com-
pany, best known for its photographic products, introduced
its own version of the Micro Helical VCR system. It appeared
identical to the Technicolor system and compatible with it.

Another entry

Equally surprising was an announcement from Grundig,
the well known West German electronics firm, that it was
going to promote a new version of the Video 2000 system,
developed jointly with Philips of the Netherlands. That
video-recorder system is widely used throughout Europe;
but because it has been confined to PAL and SECAM stan-
dards, it has never made any inroads in the U.S. The heart of
the new VCR system is a flat cassette, measuring 7.2 X 4.3 X
1.0 inches and designed as a flip-over unit which, like audio
cassettes, can be played on both sides. Despite a reduction in
tape length, playing time is double that of Beta ILor VHS LP,
or twice four hours. As shown in Fig. 7, video-track width is
set at 0.018 mm and only half the width of 4-inch tape is used
for recording. The arrangement permits the use of a higher
linear tape speed for improved sound quality. With the Video
2000 system, tape usage is only 87.9 meters-per-hour, which
is about 52% less than for the two standard video systems.
The 0.65-mm wide audio track has been designed to accom-
modate either mono or stereo (two-channel) sound.

To insure best picture quality and interchangeability of
tapes from one Video 2000 machine to the next, the usual
tape servo-control has been replaced by a new type of track-
ing system which Grundig calls Dynamic Track Following
or DTF. In that system, if any track deviations occur. the
positions of the two video heads on the headwheel are ad-
justed by piezoelectric strips so that the full width of the
video track is covered and the full level of the scanned signal

FIG. 6—VIDEOCASSETTE FOR Technicolor s
and is barely larger than standard Philips audio cassette.

is retained. In addition, a control signal is derived which ef-
fectively regulates the tape transport and makes a manual
track-control unnecessary.

The dynamic track-following system permits perfect play-
back of freeze-frame, slow-motion and speeded up *‘search™
video. The principle of the DTF system is shown in Fig. 8.

The first unit employing that new format to be introduced
in this country by Grundig is known as the Video 2 x4 Super,
and is shown in Fig. 9. The display seen at the left of the
unit’s front panel gives program timing-information and also
displays error messages (the message *'CASS™ seen in Fig.
9 indicates that the cassette has not been fully or properly
inserted).

Video frequency-response claimed for the unit is 3 MHz at
—6 dB; audio response is from 40 Hz to 10 kHz. Forward and
backward picture search are possible at 7x and 5X normal
speed, respectively. An automatic program-finding feature
locates the start of any new program, while a dynamic noise-
suppression system in the audio circuitry is said to improve
the audio signal-to-noise ratio by 8 dB, to an excellent 52 dB.

Despite all its superb features and advantages, it is difficult
to imagine that still another VCR format can capture a sig-
nificant market share, when Beta and VHS have already
been so well accepted in this country and when there is so
much software, in the form of pre-recorded videocassettes
available only in those two formats.

As for overall dominance in the U.S. market, VHS is the
clear leader at the moment, with about 70% of all new VCR's
being sold using that format. Beta accounts for just about all
of the remaining 30%, because the Technicolor portable for-
mat is still too new to have captured a measurable percentage
of sales.
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flipped over (like its audio counterpart) to make use of other half.
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FIG. 8—DYNAMIC TRACK FOLLOWING, or DTF, automatically aligns
positions of video heads for best tracking.

FIG. 9—U.S. VERSION of Video 2000 system, Grundig's Video 2x4.

FIG. 10—AKAI'S VPS-7350 system features stereo-sound capability,

Who makes which?

Of the two major VCR formats (VHS and Beta), VHS is
supported by many more manufacturers than Beta. Included
in the VHS group are JVC (the originator of the system),
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Akai, General Electric, Hitachi, N.A.P. Consumer Electron-
ics (Magnavox/Philco/Sylvania), Mitsubishi, Panasonic,
Quasar, RCA, and Sharp. Manufacturers making or supplying
Beta-format machines include Sony (the developer of that
ormat) Sanyo, Sears, Toshiba, and Zenith.

Update on portable VCR's

About the only thing *‘portable™ about the first portable
VCR's was that they could operate from battery power and
did not have to be tied to an AC outlet. Furthermore, their
programming capabilities were highly limited. and they gen-
erally had only a single tape-speed. Now all that has changed
as the new generation of portables becomes as fully sophisti-
cated as the latest home units.

For example, consider Akai's VPS-7350 system, shown in
Fig. 10. This modular system features a lightweight VCR unit
(VP-7350) for both portable and home use, and a tuner/timer
(V' U-7350) capable of recording six events over seven days
from any TV channel. The system has both two-hour and
six-hour capabilities. Its two audio channels allow the user to
add stereo sound to video recordings, or to record directly in
stereo if a TV program is being simulcast over an FM-stereo
radio station. And, of course, when stereo sound is finally
broadcast over TV in the future, the unit will be ready for it.
Complete remote control allows all special features (including
double-speed playback, and variable-speed playback ranging
from still-frame to four-times-normal speed) to be controlled
from across the room. The combination also features *‘pro-
gram-location search™—a fast-forward mechanism that
searches and then stops at any point where there is no video
(presumably on the assumption that video will follow).

The companion VU-7350 tuner/timer transforms the
portable VP-7350 recorder into a full-function home VCR
that can be programmed to record off-the-air. A fail-safe
power-guard system prevents the loss of programmed in-
structions in the event of a power interruption.

Beta-format portable VCR's have not lagged behind either,
as witnessed by Sanyo’s new lightweight (8% pounds ) model
VRP-4800. Features include full-function remote operation
from the optional VSC-450 color video camera; Sanyo's
Betascan high-speed search system that locates programs at
nine times normal playback speed; a freeze-frame function,
with frame-by-frame advance: feather-touch controls, and
two-speed operation (Beta II and Beta III) for up to five
hours of recording capability.

A compact tuner/timer with all-electronic varactor tuning
and seven-day programmability, model VIT481 is available



FIG. 11—JVC's HR-2200U has an edit-start control to eliminate noise or
gaps between scenes.

FIG. 12—SONY's SL-5800 uses a double-azimuth head to provide noise-
free slow and freeze motion.

FIG. 13—FOUR HEADS ARE USED in JVC's HR-7300-U. One set is used in
two-hour mode, the other in six-hour mode.

as an option to match the portable VCR. The VCR has a
suggested retail price of just under $1200.00, while the
matching tuner/timer will sell for around $350.00. The prices
are typical of those being assigned to the new VCR and
tuner/timer units.

JVC's earliest portable VCR was a rather heavy unit that
had no special capabilities and only the standard play (SP)
two-hour tape speed. The company’s latest portable, the
HR-2200, weighs a mere 11.4 pounds (including battery pack)
and consumes only 9.6 watts when operating. Further power
saving is possible using a RECORD/STANDBY switch that
switches power off while still allowing a smooth transition
between separately recorded scenes. As is obvious from Fig.

11, the supplied remote-control unit includes the capability
for slow-motion playback (variable from /s to Y30 normal
speed), freeze-frame, and frame-by-frame advance. A fea-
ture called ESC (Edit Start Control) automatically aligns the
start of the segment being recorded with the end of the pre-
viously recorded one to eliminate noise or gaps between
scenes. There is also a shuttle-search feature that allows you
to run the tape in either direction at about 10-times-normal
speed while watching the picture on a TV set to locate a de-
sired program segment. All that, and portability too!

Progress in home VCR’s, too

The video consumer benefits from the fact that there are
two major systems competing with each other for a share of
the market. For, as the Beta people come up with something
new, the VHS-supporting companies feel compelled to come
up with the same feature, or even an advanced variation of it,
for their own machines.

Sony’s latest home-model Betamax unit, the SL-5800,
shown in Fig. 12, is a good example of that trend. An out-
standing feature of this model is Variable BetaScan—a new
type of Betascan that permits backward and forward picture-
search at any rate from 5 to 20 times normal speed with a
single control-knob on the accompanying remote-control
unit. Programmability covers four events over a 14-day period.
The SL-5800 is also equipped with a newly developed double-
azimuth video head (see the May 1981 issue of Radio-Elec-
tronics, page 56) that provides improved freeze-frame, frame-
by-frame picture advance and variable-speed slow motion
(from *‘stop’’ to Y5 normal speed). With the new heads, the
TV screen can show a stationary picture with virtually no
noise bars. It's almost as if Sony were anticipating the
Grundig/Philips introduction discussed above.

JVC's latest home VCR, the model HR-7300U (Fig. 13),
records in two-hour and six-hour modes but can play back
tapes made in 2, 4, or 6-hour modes. One of the ten functions
available from the remote-control unit is seven-times-normal-
speed shuttle search for locating specific portions of a tape.
Shuttle search increases to 21-times-normal playback speed in
the six-hour extended-play (EP) mode. The VCR can be pro-
grammed for eight events over a two week period. Another
innovation included in this machine, though not apparent
from the outside, is a four-head system. One set of heads is
used for the two-hour mode, while a separate set of heads,
optimized for a slower tape speed, is used in the six-hour
record/play mode.

Not to be outdone, Toshiba, which manufactures Beta-
format units, has incorporated four heads into its newest
home-VCR, the V-8500. The two extra heads added in this
case are designed specifically to provide clear images in the
pause/still and variable-slow-motion functions. Circuitry in
the additional heads eliminates noise and flickering on the
screen. Other special features include visual scanning at 40
times normal speed, visual Betascan at 17 times normal
speed, and a visual double-speed function. The full-function
reimote hand-held control offers visual forward, rewind,
pause/still, two-times-visual fast-forward, frame-by-frame
forward, and variable slow motion. The V-8500 has a sug-
gested retail price of $1495.00 and is programmable for up to
eight different events over a two-week period.

While we have mentioned only a few Beta and VHS
machines by actual brand and model number, it should be
clear from those descriptions that the difference in the fea-
tures offered by Beta and VHS machines are fewer and fewer,
as the maker of each type of machine attempts to be competi-
tive in a growing market. Our own experience with a number
of both Beta and VHS machines indicates that either type is
capable of delivering a quite acceptable color picture from
l4-inch videotape cassettes, and I suspect that both the Beta
and VHS formats will survive for many years to come. As to
whether any of the newer formats will find acceptance in the
home or portable VCR field, only time will tell. R-E
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It takes more than a VCR to make a quality home-video system. Here's a lineup
of products that will help you get the most out of your equipment.

LEN FELDMAN
CONTRIBUTING EDITOR

WHEN YOU CONSIDER THAT THE FIRST HOME VIDEOCASSETTE
recorders went on sale in 1976, it is amazing how many ac-
cessories, or ““video black-boxes,’” have appeared in the past
five years as add-ons for the three million or so VCR’s that
are currently in use. Equally amazing is that, while no VCR’s
are actually produced by U.S. companies (even those bearing
familiar domestic brand-names are manufactured under sub-
contract by two or three overseas companies), with few ex-
ceptions just about all of the video accessories we will be
discussing here come from relatively small U.S. firms.

Video accessories fall into four basic categories. There are
signal switch-boxes, which simplify the problem of connecting
a number of video devices without creating a *‘rat’s nest’™’ of
cables. There are signal enhancers or modifers of one kind or
another. The third category of accessories is the signal stabi-
lizers. And, finally, we have a whole assortment of video-
care products which, though not necessarily **black boxes.™
certainly qualify as video accessories.

Video switchers

With so many things available to connect to your TV set.
it's not surprising that some manufacturers have come up
with video switch-boxes. The main feature of those boxes is
that they provide a convenient way to connect all your acces-
sories (for expample. a video game, a VCR. and a video disc
player) to your TV set, and provide a convenient way to
select the accessory you wish to use.

Those boxes can also be very useful for cable-TV sub-
scribers. Often, cable services require the use of a channel
selector or cable switch-box supplied by the cable company.
Since the output of the cable switch-box is usually on a
specific channel, and must be connected to your TV set's
antenna-terminals, one of the most important and useful fea-
tures of a videocassette recorder is defeated—the ability to
watch one TV program while recording another. That is im-
possible when such cable switch-boxes are used, since all
channel-selection is made there, and not at vour TV set or
the tuner of your VCR.

A solution to that problem is one of the many switchers
and selectors now on the market. We will use a well-known
switcher. Beta Video's Distrivid, to illustrate how such de-
vices work. The Distrivid uses a series of interlocking front-
panel pushbuttons to allow vou to record from one to three
RF sources, and to view one of any of four sources on one or
two TV sets simultaneously. Alternatively, you can record
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FIG. 1—THIS IS HOW you would hook-up a Distrivid switcher if your video
system included an over-the-air pay-TV decoder.

from any one of four sources on two VCR's and view any of
three sources on a single TV set; the combinations are almost
limitless. Figure 1 shows how you could hook up to the
Distrivid if you subscribe to an over-the-air pay-TV service:
Fig. 2 shows a typical cable-TV hookup. The Distrivid
(model IC-28) has a suggested retail price of just under
$200.00. Beta video also manufactures a smaller, less versatile
unit, the Disc-Switch (model IC-08), that sells for around
$60.00.

A somewhat simpler switcher is the VideoMate model
VM-601, manufactured by Total Video Supply Company.
That small unit. which has a suggested list price of $89.95, is
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FIG. 2—CABLE-TV SUBSCRIBERS would set up their home-video system
as shown here. The switcher allows you to hook up cable TV, pay TV, a
VCR, and either a videodisc player or a video game while avoiding a “rat's
nest” of wires and the accompanying problems.

FIG. 3—A SOMEWHAT SIMPLER SWITCHER, the Videomate model VM-
601 from Total Video Supply Company still lets you switch to two or three
video sources.

shown in Fig. 3; it offers six selectable RF inputs and one RF
output. Cable-TV subscribers, however, would be better off
with the more elaborate VideoMate model VM-600, shown in
Fig. 4. That unit sells for around $120.00, but it allows you to
record from one video source while watching another.

Signal enhances and modifiers

Whether you buy prerecorded videotapes, record your
own programs off-the-air, or make your own videotapes
using a video camera, there have probably been times when
you wished you could have gotten a picture with better
definition. If you copy tapes, you have probably noticed
some deterioration in picture quality on those tapes when
they were compared with the original. If you view the tape
on a large screen or projection television, the lack of sharp-
ness and detail is even more apparent.

There are several products now available that, to a greater
or lesser degree, can improve the apparent sharpness or
resolution of both off-the-air recordings and of tape copies.
Two such products are the Detailer [ and the Detailer I from

FIG. 4—FOR MORE DEMANDING SITUATIONS, the Videomate VM-500
allows you to record broadcast-TV while watching your subscription
channel.

FIG. 5—SIGNAL ENHANCERS, such as the Detailer Il from Vidicraft im-
prove the apparent sharpness and resolution of either off-the-air record-
ings or tape copies.

Vidicraft Incorporated. Both models, in addition to improv-
ing the quality of original recordings and tape playbacks by
increasing detail and sharpness, include a distribution ampli-
fier that provides multiple video-outputs without any losses
in signal levels.

The Detailer I is the less expensive of the two models (at a
suggested retail price of $140) and performs very much like
the Detrailer IT when copying good master tapes or making
original recordings. It is less effective dealing with multi-gen-
eration tapes (tapes that are many copies removed from the
original) or black-and-white video material. The device fea-
tures three video outputs so that it can be used for making up
to three copies at once.

The Detailer IT (with a suggested retail price of $295.00) is
more versatile, and has several additional features; it is
shown in Fig. 5. It has separate DETAIL and SHARPNESS con-
trols, and can improve picture quality even when copying
multi-generation tapes. A MODE switch provides a BYPASS
function that can be used for making comparisons between
the signal coming off the original tape and the one that’s been
processed. Also included is a COLOR position for color-signal
enhancement, and a MONO switch position for black-and-
white signal enhancement. The unit has three switchable
video/audio inputs and four outputs; they allow up to four
VCR'’s to be permanently interconnected. Three of the VCR's
can be used either as master or slave machines without
changing the cable connections.

It should be noted that image enhancers such as the De-
tailer I and Detailer IT process video only—not audio. Their
use requires either a second VCR or a TV set modified to
accept a composite-video signal and audio directly (not an
RF signal at the antenna terminals).

Video stabilizers

To prevent purchasers of prerecorded videotapes from
copying them, many professional duplicators use signal-pro-
cessing schemes known variously as Copyguard, Stop Copy,
and MV-Guard. All of those systems modify the vertical-
sync pulse that normally helps TV sets to “‘lock™ the picture
and prevent vertical “‘roll.’

If such modified video signals are fed into most home
VCR’s (as they would be during the copying process), not
only is the resulting signal during playback likely to cause
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FIG. 6—VIDEO STABILIZERS prevent vertical roll by restoring the vertical-
sync pulse when playing prerecorded videotapes. The Copyguard Stabi-
lizer/RF converter from Vidicraft shown here also incorporates an RF
converter for increased flexibility.

rolling of the picture, but in many cases a total loss of
synchronization will take place, making the picture impos-
sible to watch. Even if you have no intention of copying pre-
recorded tapes (and we warn readers that doing so may sub-
ject them to legal charges of copyright infringement), you
may own an older TV set which cannot provide vertical
picture-stability, even when watching the prerecorded tape
itself. That is especially true if your set is a vacuum-tube type.
type.

Several companies manufacture and sell fairly simple de-
vices that fully restore the vertical sync pulse. Vidicraft, for
example, makes a tiny device, the Copyguard Stabilizer with
just a single control on its front panel; that unit sells for
$98.00. Since the device uses video, rather than RF signals,
two VCR'’s, or a TV set modified for use as a monitor, are
required. A second model, the Copyguard Stabilizer/RF
Converter, is shown in Fig. 6. That unit, which sells for
$195.00, includes an RF converter so that it can be hooked
up directly from a VCR to a TV receiver. Both units eliminate
the roll and jitter problems associated with many pre-recorded
video tapes. The RF modulator can also be used with any
video source, such as the image enhancer described earlier,
to generate a video-modulated RF signal for direct connec-
tion to a TV set’s antenna terminals.

Video-care products

Makers of audio cassette-recorders have long encouraged
owners of their products to *‘clean the tape heads often’" for
best performance. On the other hand, VCR manufacturers
have taken the opposite position: almost every VCR owner’s
manual warns users against trying to clean the highly polished
head-drums or head-cylinders found in VHS and Beta-format
machines, Despite those warnings, there are many head-
maintenance products that, if used strictly in accordance
with the instructions, should not lead to premature head wear
or head replacement.

Many of those cleaning products look exactly like video-
tape cassettes. But, rather than containing video tape, they
contain a tape impregnated with a mildly abrasive dry ma-
terial that removes oxide particles from the tape head. One
cleaner, made by 3M, actually displays a message on your
TV screen that tells you when the cleaning process is finished.
The message tells you when to tumn the machine off and keeps
you from overdoing the cleaning process.

One company, Allsop, Inc,, manufactures a cassette-like
cleaning system that it describes as a “‘wet’" cleaner. The
cleaning material in the Allsop 3 (shown in Fig. 7), which has
a suggested retail price of $29.95, is a soft chamois that is
dampened with a liquid solution. According to Allsop, four
critical components in a VCR are cleaned by its device: the
video heads, audio head, capstan, and pinch roller.

All the methods mentioned so far do not require you to
g0 inside”’ the VCR—something that might void a manufac-
turer's warranty. The only company I know of that does
encourage you to do this is Recorder Care, a division of
Nortronics. The company feels that, if its detailed instruc-

FIG. 7—DROP-IN CLEANING CASSETTE, the Allsop 3 from Allsop, Inc.
uses a “wet'' cleaning system.
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FIG. 8—SIMULATED STEREQ SOUND |s created by the model SA-100
from Total Video Supply. It modifies the monophonic sound from your TV
and feeds it to your stereo sound-system.

FIG. 9—JUST ABOUT EVERYTHING needed .to set up and maintain a
home-video system is included in this mode! VAK-400 video accessory kit
from Total Video Supply.

tions are carefully followed. there will be little chance of
damaging the machine.

Recorder Care markets a line of eleven products ranging
from a complete maintenance kit (model QM-50, with a sug-
gested price of $24.40) to cellular foam swabs ($4.80) and
cleaning liquid ($4.20). The company also manufactures and
sells a bulk video-tape eraser (model VCR-211, for $47.00)
and a video-head demagnetizer (model VCR-205, for $21.20),

While most video accessories fall into the four categories
we've just covered, there are still quite a few that do not.
Since those items can also help increase your enjoyment of
your VCR, we should take a look at at least some of them.

Waiting for stereo TV

Although Japanese TV-viewers have been enjoying stereo
(and bi-lingual) audio for nearly three years now, our own
Federal Communications Commission is likely to take an-
other year or two before deciding upon a stereo-TV standard.
Until then, however, you can hook up a stereo-simulating
device, such as the model SA-100 adapter, shown in Fig. 8,
from the Total Video Supply Company. That small unit takes
the mono audio from your television, turns it into simulated
stereo, and feeds it to your high-fidelity system. Hooking up
the unit is especially simple if your TV set is equipped with a
headphone jack; no special wiring is required in that case. A



separate volume control is provided on the device. which
bears a suggested retail price of $24.95.

Commercial killers

Several companies offer devices billed as *‘commercial
killers.”" They are claimed to allow you to record off-the-air
programming while automatically stopping the tape during
commercials, thus providing interruption-free entertainment.

Two different principles are used. One type of commercial
killer works only for black-and-white programs. As long as
the material is transmitted in monochrome, the recorder
runs. When it senses the color-burst signal, necessary for
color (and it is assumed that all commercials are in color
these days), the recorder pauses. When the color-burst signal
disappears. the recorder starts up again. That is great for
watching old Ronald Reagan films, but doesn't do much for
his more recent TV appearances.

The other method relies on the assumption that, just be-
fore a commercial, the station will *‘fade to black’ for a
second or two. That instant of blank-screen is supposed to
tell the recorder to pause. The next fade-to-black, presumably
signalling that the program is about to resume, restarts the

recorder. A little viewing on your part will demonstrate that
the reliability of such devices is somewhat dubious,

Another type of accessory is an unconverter. Most VCR''s
have their outputs on either Channel 3 or Channel 4, While
that won't usually cause any problems. that will not be the case
if you live in an area where both of those channels are in use,
[n such a situation, the simplest solution is to use an upcon-
verter. Those devices convert the RF output of your VCR, or
any other video accessory, to a UHF frequency.

We have not included such minor accessories as cables,
balun transformers, two-set couplers, and pin-to-pin video
and audio cables, since those are supplied by a large number
of companies and are generally available at any audio/video
store. If you want to make your video-accessory shopping
easier, the Total Video Supply Company has put together a
Video Accessory Kit, model VAK-<00 that sells for about
$34.00 (see Fig. 9). It contains just about everything needed
to connect, use, and maintain home VCR’s and video sys-
tems. Included in the kit are coaxial cables, a signal splitter,
signal switcher, cable adaptors, impedance matching trans-
formers, a VCR-head cleaning kit, and the company's
**dubbing kit for copying videotapes. R-E

SUPPLIERS OF VIDEO ACCESSORY PRODUCTS

Allsop, Inc.
4201 Meridian Street
Bellingham, WA 98225

Amco Electronics
9181 Gazette Avenue
Chatsworth, CA 91311

Beta Video
9612F Lurline Avenue
Chatsworth, CA 91311

BIB
1751 Jay Ell Drive
Richardson, TX 75081

Colormax Electronics Corp.
180 Northfield Ave.

Building 409, Raritan Center
Edison, NJ 08837

Comprehensive Video
Supply Corporation
148 Veterans Drive
Northvale, NJ 07647

Energy Video
20371 Prairie Street
Chatsworth, CA 91311

ETCO
Route 9N
Plattsburgh, NY 12901

Malo-Bauer Corporation
35045 Automation Drive
Mount Clemens, M| 48043

Marken Electronics Inc.
Consumer Video Group
PO Box 1103
Northbrook, IL 60062

Metro Systems
3834 Catalina Street
Los Alamitos, CA 90720

MFJ Enterprises, Inc.
921 Louisville Rd.
Starkville, MS 39759

Niles Audio Corporation
PO Box 160818
Miami, FL 33116

Nortronics Co., Inc.
(Record Care)

8101 10th Avenue N
Minneapolis, MN 55427

Permo Int'l.
3001 Malmo Road
Arlington Heights, IL 60005

Recoton Corporation
46-23 Crane Street
Long Island City, NY 11101

Rhoades National Corporation
Box 1052

Highway 99 E.

Columbia, TN 38401

RK Electronics

30 South 1st Street
Suite 193

Arcadia, CA 91006

RMS Electronics, Inc.
50 Antin Place
Bronx, NY 10462

Robins Industries Corp.
75 Austin Blvd.
Commack, NY 11725

Shelton Video Editors
P.0O. Box 860
Vashon, WA 98070

Showtime Video Ventures
2715 Fifth Street
Tillamook, OR 97141

Sigma Sound Equipment
PO Box 114

Pickering, Ontario, Canada L1V 2R2

Smith-Mattingley Productions
515 Kerby Hill Road
Oxon Hill, MD 20022

Sterling Video
PO Box 244
Fraser, Ml 48026

Superex Electronics Corporation

151 Ludlow Street
Yonkers, NY 10705

TDK Electronics Corp.
755 Eastgate Blvd.
Garden City, NY 11530

The Video Place
PO Box 36004
Strongsville, OH 44136

3M Company
3M Center Bldg. 4E-03
St. Paul, MN 55144

Total Video Supply Co.
9060 Clairmont Mesa Blvd.
San Diego, CA 92123

Vancouver Video Center
4611 NE 112th Avenue
Vancouver, WA 98662

V.B.O.
18931 West Dixie Highway
North Miami Beach, FL 33180

Vidcor, Inc.
200 Park Avenue S.
New York, NY 10003

Video Commander, Inc.
3621 W. MacArthur Blvd.
Suite 109

Santa Ana, CA 92704

Video Components, Inc.
601 South Main Street
Spring Valley, NY 10977

Video Interface Products
19310 Ecorse
Allen Park, Ml 48101

Video Mods
P.O. Box 2591
Sepulveda, CA 91341

Video Services Inc.
80 Rock Ridge Road
Fairfield, CT 06430

Vidicraft, Inc.
P.O. Box 13374
Portland, OR 97213
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Make youréeif a part of your home video system—

add a video camera!

CARL M. LARON
ASSISTANT EDITOR

NOW THAT YOU OWN A VCR. HAVE YOU FIGURED OUT WHAT YOU
are going to do with it? Of course, you can use it to record TV
programs off-the-air, or view pre-recorded videotapes; but if
that is all you do. you are missing out on what could be one of
the most rewarding aspects of owning a VCR—recording your
own programs.

Every family has those special moments—a wedding, a
family reunion, your child’s first steps, etc.—that become
treasured memories. With a VCR, you can record those mo-
ments on videotape so that they can be relived as often as you
like. In addition, many of us think that we could be actors,
directors. or producers if given the chance; a VCR gives you
that chance, even if your productions are seen only by your
friends and family. To do all of that, however, you need one
piece of equipment in addition to your VCR—a video camera.

But choosing which video camera best fits your needs will
not be the easiest task that you have ever undertaken. To
begin with, nearly every company that makes or distributes a
VCR also makes or distributes a color-video camera; many
make or distribute several models with different features.
Prices for those cameras range from about $650 to well over
$1500. So far it sounds pretty bad, but there are a few factors
that do make the choice a little easier. First of all, nearly all
such cameras produce outstanding color under good lighting
conditions. Secondly, cameras that cost about the same, gen-
erally perform about the same. Because of that, once you've
determined how much you can spend, your choice will be
based strictly on how a camera's features meet your particular
needs. However, before youcan make that decision, you need
to know how a basic video camera works, its limitations, and
how the various features affect a camera’s performance.

How a video camera works

The main purpose of a video camera is to transform the light
reaching its lens into an electronic signal that can be recorded
on video tape. The part of the camera that does that is called a
camera tube. One such tube, a Vidicon (used in most low-cost
cameras), is shown in Fig. 1. In that tube, light from the
outside is focused by the camera’s lens and falls on a light-
sensitive conductive plate called the target plate. The con-
ductance of any poin' on the plate varies proportionally to the
brightness of the lighu striking that point. At the same time, an
electron gun at the rear of the tube generates an electron beam
that is swept across the target plate. The beam current that
flows varies with the conductivity of the target, and can be

used to generate a record of the brightness levels of a scene—
in essence a black-and-white television picture. Color is added
to the picture in one of several ways, the simplest of which is
through the use of a color-stripe filter.

The primary difference between camera tubes is the com-
position of their target plates. Another difference is their size.
While early home cameras used one-inch tubes, many new
models use a 25-inch tube. The chief advantages of the smaller
tubes is that they are not as susceptible to “‘image lag™ (a
streaking effect at low light-levels) and they make it possible
to make smaller, lighter cameras. One disadvantage is that the
smaller tubes do limit resolution somewhat.

ELECTRON
BEAM
SEPARATE ~
SCREEN
Ligyy
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= ey T GUN

FACEPLATE

TARGET PLATE
DEFLECTION AND
FOCUSING COILS

FIG. 1—CROSS-SECTIONAL DIAGRAM of a Vidicon camera tube. An elec-
tron beam from the rear of the tube is used to generate a record of the light
and dark areas of a scene—in essence, a black-and-white television picture.

Some limitations

Technology aside, one of the biggest differences between a
video camera and a film camera is that. rather than storing an
image on film that is inside of the camera. the video camera
stores the image on videotape that is inside the videocassette
recorder. That means, of course, that vour camera must al-
ways be connected to your VCR, limiting your range to the
length of the cable. While that cable can be extended to a
maximum of about 85 feet, any recording away from home will
be impossible unless you have a portable VCR.

Color video cameras also reguire quite a bit of light for best
recording results. Typical minimum illumination require-
ments range from 8 to 10 foot-candles (80 to 100 lux). although
some, such as the RCA model €COI11 shown in Fig. 2, have
minimum requirements as low as 5 foot-candles (50 lux), and
one, the new Sony mode! HVC-2200, has a minimum light



requirement of just 4 foot-candles (40 lux). For best results,
however, most manufacturers recommend lighting levels of 90
to 180 foot-candles (900-1800 lux). If vou are shooting out-
doors. meeting those lighting requirements will not be a prob-
lem because sunlight will produce nearly ideal pictures. That
is not the case if you are shooting indoors, however; the
average illumination in a moderately lighted house is about 9
foot-candles, which is close to, or even below the minimum
requirements of most cameras. Generally speaking, using a
couple of 250- to 500-watt photographic lamps is the easiest
way to achieve the recommended illumination levels. But hot
lights can be a hazard, and, at the least, add a few more cables
for someone to trip on. Additionally, the bright lights may be a
bit out of place in some situations, such as a wedding cere-
mony. Of course, if you are shooting at home and are unsure
about the light level, you can always monitor the picture on
your television set and make any needed adjustments.

The essentials

Generally speaking, all of the cameras available can be
classified as one of three types, based primarily on the kind of
viewfinder they use. However, as you will soon see, the
viewfinder isn’t all that’s different.

The least expensive models use top- or side-mounted opti-
cal viewfinders; such a camera is shown in Fig. 3. Those
cameras are really not much more than a camera body with a

FIG. 2—ONE OF THE FEATURES of the model CC011 color camera from
RCA is its sensitivity in low light. It has a minimum light requirement of just
5 foot-candles.

FIG. 3—A LOW-COST COLOR CAMERA, this model VCC542P from Sanyo
uses a simple optical viewfinder system.

FIG. 4—A TOP-OF-THE-LINE video camera, this model IK-1850AF from
Toshiba features a movable electronic viewfinder and an auto-focus system.

lens and a microphone. An optical viewfinder has many limi-
tations, including the fact that it tells you almost nothing about
the picture you are taking other than what will more or less be
in the frame. In addition those viewfinders are useless with
zoom lenses.

On the positive side is the relatively low price of those units,
generally less than $700. In addition, if you understand the
camera’s limitations and work within them, they really do
take very acceptable pictures. If you are working on a limited
budget, those cameras are a better alternative than black-and-
white—at least for most applications. Also, in many cases it is
possible to upgrade that type of camera by later adding an
electronic viewfinder (more on those later).

If you know how a 35-millimeter SLR camera works, then
you know how the next type of video camera works. Those
cameras use optical TTL or Through The Lens viewfinders
that, using mirrors, let you see what the lens sees. That is
extremely important with zoom lenses, and in fact, most TTL
cameras use them. One disadvantage of this type of view-
finder is that, since some of the light must be split between the
camera and the viewfinder, a little more light is required
(about 10 to 25 percent) for good recording results. Also, a
TTL viewfinder is something you have to choose at the time of
purchase; you can't add one later.

If yvou are looking for a camera with all the “*bells and
whistles,”" then you should look into one of the *‘deluxe™
cameras. One of the chief characteristics of those cameras,
but by no means the only one, is their use of electronic
viewfinders. An electronic viewfinder is essentially a minia-
ture black-and-white television; color is not used because of
the prohibitive cost. That type of viewfinder gives you the
most information about the picture you are shooting because
it shows you the video image, the signal that the VCR is
receiving. In addition, many of the viewfinders have indi-
cators or “‘idiot”" lights that let you monitor the various condi-
tions (such as exposure, whether the VCR is running, condi-
tion of the batteries, color balance, etc.) that could effect your
taping. One unique advantage of an electronic viewfinder is its
mobility. Most are mounted externally (see Fig. 4) and can be
tilted up and down, or moved from one side of the camera to
the other, for ease of use. Some can be completely removed
from the camera, and attached to an extension cable for re-
mote viewing.

The frills

While cameras can be grouped into the three main cate-
gories, that is not all that separates one camera from another.
Almost every camera in every group has one feature that
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separates it from every other camera in its own group, as well
as those in other groups. Most of those features are useful. and
help you get the best results from whatever camera you are
using. Unfortunately. not every feature is on every camera:
and even among cameras of the same type, the features will
vary greatly from brand to brand. Because of that, it is an
impossible task to pick a best camera for everyone. That
choice is a personal one and will be based mostly on how you
plan to use the camera, and how much you want to spend.

Almost all cameras have some sort of microphone. Some
have microphones built into the camera body itself. while
others have microphones located on telescoping booms:
although more susceptible to damage, the boom-mounted
microphones do a better job. Some cameras also have micro-
phone-input jacks and those do make the unit more flexible.

One of the most important parts of the camera is the lens.
Aside from the least expensive models, most cameras have
some type of zoom lens. While the lenses are generally top
quality, two factors effect their versatility: the range of focal
length and the speed. A zoom lens is really several lenses in
one: the most common ranges of focal lengths are 3:1.4:1, and
6:1. The lens’ mininuim focal length also plays an important
role in determining which lens is most suitable for a particular
situation. In general. a short minimum focal length will make a
lens a little better suited for indoor work: a longer minimum
focal length is a little better for outdoor work. Lens speed,
given by an f number (just like a still camera). refers to the
maximum aperture or lens opening; the lower the f number the
wider the maximum aperture and the more light the lens will
admit. Thus an f1.2 lens will have a larger maximum aperture
than an f1.8 lens. Incidentally. most lenses can be changed.
That’s especially true if your camera uses the popular C-
mount: that mount is also used for photographic lenses.

One rather useful lens feature is an automatic iris. What it
does is to adjust the aperture automatically, so that the proper
amount of light is let into the camera. That also helps prevent
accidentally burning the camera tube. Since video cameras
have a limited contrast range (the ratio of the brightest part of
the picture to the lightest). the aperture setting is critical to
obtaining a good color picture. In addition, some cameras
have a backlight control that lets you handle situations in
which the subject is standing in front of a source of bright light.

As mentioned before. if your camera has an electronic
viewfinder. you are almost sure to have a built-in exposure
indicator: some TTL cameras also have those indicators.
Another feature that is found on a few cameras is a low
light-level or sensitivity control. That lets you take pictures
under poor lighting conditions with acceptable. although rare-
ly optimum results.

Some new cameras. such as the one shown in Fig. 4. offer

TABLE 1

Akai America Ltd.
800 W. Artesia Blvd.
Compton, CA 90220

41 Slater Dr.

Cannon
10 Nevada Dr.
Lake Success. NY 11040

Curtis Mathes Corp.
1 Curtis Mathes Pkwy.
Athens. TX 75751

GBC CCTV Corp.
315 Hudson St.
New York, NY 10013

Panasonic

General Electric
Portsmouth. VA 23705

Hitachi
401 W. Artesia Blvd.
Compton. CA 90220

RCA

JVC Corporation

Elmwood Park, NJ 07407

N.A.P. Consumer Electronics Corp.
(Magnavox. Philco. Sylvania)

I-40 and Straw Plains Pike
Knoxville, TN 37914

One Panasonic Way
Secaucus. NJ 07094

Quasar Company
9401 W. Grand Ave.
Franklin Park, IL 60131

600 N. Sherman Dr.
Indianapolis. IN 46201

auto-focus systems. In those systems. all you need do is point
the camera and shoot; the focusing is done electro-mechani-
cally. The auto-focus system can be overridden when needed,
such as in a close-focusing situation.

All color cameras must be adjusted for the specific lighting
situation. That is because the characteristics of different types
of light, or the light's color temperature, can affect the way an
object appears. That is the reason that some type of color
compensation or a color-temperature control is needed. In its
simplest form., it can take the form of a filter that is placed over
the lens. More advanced cameras have two to four preset
adjustments that balance the camera for the ambient light
conditions. Those adjustments are selected by a switch on the
side or rear of the camera.

For the most precise adjustment. some cameras add a fine-
tuning or white-balance control. That control gives the camera
a reference as to how a white object should appear under the
prevailing lighting conditions. To set it. simply point the cam-
era at a large white object that is illuminated by the light you
will be using. and adjust the control until a meter (either in the
viewfinder or on the outside of the camera) gives the proper
reading. That control must be adjusted every time the lighting
changes.

Other features to look for include automatic fade-in and
fade-out. locking controls that prevent accidental operation,
mounting brackets for auxiliary microphones and lights, and a
tripod mount. All of those lend more flexibility to your
camera,

Shopping around

Shopping for a video camera is a lot like shopping for any
high-technology electronic product, only perhaps a little
harder. If at all possible. try a camera out under daylight and
low-light conditions. Also try out the controls to see if they
can be adjusted easily. Another important thing to check is the
focusing mechanism: see if the camera focuses easily and. in
the case of TTL cameras. if the focusing aid (either micro-
prism or split-image rangefinder) is easy for you to use.
Among the specifications to look for are the signal-to-noise
ratio. the resolution., and the minimum-illumination level.

Most video cameras are small and lightweight. But weight is
not the only factor that determines how comfortable a camera
is to use. Balance. location of the viewfinder and controls,
shape of the handgrip. and many other factors all play a part.
Also. it is possible that a camera could be too light, making it
difficult to hold steady. Broadcast-camera manufacturers
actually add weight to their units to make them easier to use.

As you can see. there are quite a few choices to be made
when you purchase a camera. To help get you started. we've
compiled a list of camera suppliers (see Table 1). R-E

VIDEO CAMERA SUPPLIERS

Sanyo Electric, Inc.
1200 W. Artesia Blvd.
Compton, CA 90220

Sharp Electronics Corp.
10 Keystone PI.
Paramus. NJ 07652

Sony Corporation of America
9 W.57th St
New York, NY 10019

Technicolor
299 Kalmus Dr.
Costa Mesa, CA 92626

Zenith Radio Corporation
1000 Milwaukee St.
Glenview. |L 60025



What's the difference between the four systems?
How do they work? Which system will best fit your needs?
The answers to those and other questions can be found below.

BEBE F. McCLAIN*

VIDEODISC TECHNOLOGY IS FAR FROM NEW: MANY SYSTEMS
have been developed over the years. Today. only four sys-
tems are being marketed—or are planned to be marketed—
before 1982 comes to a close.

Over 50 years ago. John Baird recorded video signals on a
wax disc. During the half century that has passed since then.
videodisc systems have been developed independently by
Hitachi. 1/O Metrics. SEO. Syndor Barnt Scanner Corp..
Digital Recording. Robert Bosch. and MDR. And those are
the systems that never came to market!

In the 1960°s. a good deal of work that was done by 3M and
Westinghouse greatly advanced videodisc technology. But it
wasn 't until the 19707s that decisions were made that resulted
in the four systems that exist today. During the past 10
years. an ever-increasing program of research and develop-
ment devoted to videodisc systems has resulted in an explo-
sion of technology. and a number of systems.

The first system to be marketed was developed by Teldec
(Telefunken-Decca). It is no longer available. That system
used a grooved 20-cm (approx. 8 inches) flexible disk that was
read by a stylus.

Those systems that did survive. were developed by the
following companies:

REAES= CED system has stylus riding on
grooved disc with pits.

JVC ————-—————-—VHD system has stylus riding on
non-grooved surface with pits.

Philips ——————— Reflective optical system uses a

MCA laser to read shiny disc with pits.

Thompson ———————Transmissive (non-reflective) opti-

CSF cal system uses a laser to read clear
disc with pits.

While all four of those systems will have become available
before the end of 1982. it is difficult to predict whether all four
will survive. The first three systems are aimed at the consumer
market. The fourth (Thompson-CSF) is definitely an indus-
trial unit that is much higher priced: the dises it uses are not
commercially available but must be custom-made for the user.
Yet there are numerous applications for that system in busi-
ness and industry.

Videodisc systems were developed because they are the
most economical way to mass-produce programs containing

*This article Is an excerpt from Hebie MaClam s fortheomiing book on
videodisc systems and manufactunny

both audio and video information. A single master disc is
made. and from it (just as with audio-only recordings)
thousands of discs are pressed quickly and inexpensively.

The stamping takes only seconds. and the raw materials are
few and inexpensive compared to videotape duplication.
Even more important: The picture quality delivered by a
videodisc is better than that from a Y2-inch VHS- or Beta-
format videotape. And the sound is high fidelity. stereo and/or
dual-language capable.

The more industrial-oriented type of videodisc players are
able to find and freeze-frame any one of the more than 50.000
frames crammed into each side of the disc. That means that
50.000 individual pictures could be stored on one side of a
disc. then called up and displayed on the TV screen in sec-
onds. As opposed to videotape machines. a videodisc ma-
chine can freeze frames for long periods of time.

Unlike the home videotape machines. the videodisc ma-
chines are used for playback only: they can not record. When
a videodisc is played back. the video picture is displayed on
the screen of a conventional TV (color or B&W) and the
accompanying audio comes through the TV speaker. Some
videodisc machines have stereo capability. but they must be
hooked up to a home-stereo system to make use of it. None of
the four videodisc formats are interchangeable.

A typical videodisc is about the same size as an LP phono-
graph record. but contains both audio and video information.
The information is contained in pits arranged in spiraling
tracks or grooves on the disc.

Let’s take a brief look at the relationship between the TV
signal and the pits on the disc. The TV signal that represents
the program that is eventually put on a disc is composed of
three separate signals. Those elements are: a) luminance
(brightness). b) color. and ¢) sound (see Fig. 1).

The peaks and troughs (tops and bottoms of the signal (d in
Fig. 1) are “*clipped’ off. The distance between each wave (e)
is representative of the length of the pit that is engraved into
the surface of the disc. The length of the pits and the number of
pits per second determine how the picture on the screen will
look. When a disc is played. the pits are read and changed
back intoa TV signal.

Videodises that have grooves. have many more grooves
than stereo phonograph records. In fact. S0 to 75 grooves
filled with video information fit into a space the width of a
human hair.
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SOUND

COMBINED SIGNAL AFTER CLIPPING
CORRESPONDS TO PITS MADE ON DISC

FIG. 1—THE TV SIGNAL placed on the disk is composed of three seperate
signals—luminance, color, and sound.

There are two basic types of videodisc players. One is the
optical player that uses laser light to read the pits in the tracks
of the disc. The other is the capacitance player: it uses a stylus
that actually rides the surface of the disc. That stylus, in
combination with the disc itself, forms a variable capacitor
that converts the signal placed on the disc into an electronic
representation of the TV signal originally recorded. There are
two different kinds of capacitance-type disc players. One
plays a disc that has grooves (the CED system): it uses a
diamond stylus. The other (the VHD system) plays a disc that
has a grooveless surface and uses a diamond or a sapphire
stylus. In both versions the stylus actually contacts the sur-
face of the disc.

There are two optical-type disc players, too. One plays a
reflective disc (Philips), while the other (Thompson CES)
plays a clear. transmissive disc that allows light to pass
through it. Both use a laser beam whose light focuses on pits in
the disc. Nothing physically contacts the disc’s surface during
playback in either of those optical systems.

The capacitance system with grooves was developed by
RCA; the grooveless capacitance system came from JVC. The
names listed in Table | and Table 2 are interchangeable.

TABLE 1—CAPACITANCE SYSTEM
Mechanical, Contact Stylus

CED (Capacitance Electronic Disc
Grooved

RCA System

Selectavision

VHD (Video High Density)
Grooveless

JVC System

Matsushita System

The optical systems. as a group. are often called VLP
(Video Laser Player) or Laservision. The optical system that
uses a reflective disc is usually defined as reflective optical.
The optical system that uses a clear transmissive system is
usually called transmissive optical. The two different formats
are often identified by the name of the manufacturer that
makes either the player or the disc.

TABLE 2—OPTICAL SYSTEM
Laservision, VLP, Non-contact/Laser

Reflective
Magnavision
Discovision

Sony System
Philips System
Universal Pioneer System
Optical/R

MCA System

IBM System

Laser Disc
Transmissive
Thompson System
Optical/T

All videodisc machines do not include the same special
features. Some may offer fast and slow play in either forward
or reverse: some have a single audio channel while others
have two audio channels. In addition to including special
play features. some players have microprocessors built in
that make it possible to access any individual frame in the
program immediately and either freeze-frame it on the TV or
use that frame as a starting point for the program to follow.

The same programs are not available on the various sytems.
Many film companies, TV program distributors, record dis-
tributors. etc.. have signed agreements with one or more
manufacturers to supply programming. Program availability is
one of the foremost concerns of potential purchasers.

RCA's CED system

The CED format uses a grooved disc and a contact stylus
(see Fig. 2). It was designed by RCA as a simple. low-cost
consumer machine that is very similar to a record player. It
uses a diamond-tipped stylus that is easily replaced when it
wears out. It plays a two-sided disc that has microscopic
grooves in which the stylus travels. There are 10,000 of those
grooves to the inch; they are so narrow that you could fit 38 of
them inside one groove of a standard LP audio disc.

The stylus has a electrode tip that is actually half of a
capacitor. (The disc itself acts as the other half.) As the stylus
travels down the grooves on the disc, the resulting capaci-
tance variations generate changes in the electrical signal that
are converted into video and audio signals.

DIAMOND

CONDUCTIVE
VINYL

FIG. 2—MUCH LIKE A PHONOGRAPH, the CED system used a diamond-
tipped stylus that rides in a groove on the disc. The stylus can be replaced
easily.

The stylus rides in grooves that contain pits of different
lengths. The stylus senses the electrical changes between
where there is no pit and where there is one: the signal that
results is transformed into a TV signal.

Because the stylus does contact the grooves, the dise must
be kept totally clean, It is enclosed in a caddy for protection.
The caddy unlocks when it is inserted into a player and the
disc is left behind as the caddy is removed.

The caddy is marked side 1 and side 2. Each side plays for
one hour, after which the disc must be removed from the
player with the caddy, flipped over and re-inserted. On the
player. there is an elapsed-time readout. calibrated in min-
utes. so the viewer can see where he is in the show or can
access any particular minute. Other features include visual
search that provides a fast-forward or fast-reverse function
where the program can be viewed at 16 times normal.



Right now. players that will deliver stereo sound are not
available but some discs are being recorded in stereo for use
with future playback units offering stereo playback.

In the CED system. four frames of video are placed into
each track (one track being one lap around the disc. That
means that there are four still pictures read during each
revolution of the disc. If one track were played over and over
again. as must be done for freeze-framing. four frames would
be repeated. and the resulting picture would be jumpy. For
good freeze framing only one frame should be repeated. That
is why freeze frame is not possible when playing conventional
shows on the CED system.

The CED system is by far the simplest system. Because the
stylus travels in a groove, there is no need for the additional
tracking mechanism that all the other systems need to keep
the stylus from wandering all over the disc. Also, since light
isn't used as in the optical system. no light-focusing devices
are needed.

The CED disc only has one coating applied after it is
pressed: that is a lubricant that decreases wear and increases
the life of the disc and the stylus.

To date. color-TV manufacturers representing over 50% of
the U.S. color-TV market. have indicated their intention of
introducing CED-type videodisc players (RCA, Zenith, J.C.
Penney. Sears. Sanyo. Toshiba, Hitachi. Radio Shack). RCA
has already sold some 40.000 to 50.000 players and hopes to
have brought that number to well above 200.000 before the
end of 1981. They are also looking for sales of more than

2 million discs made by both RCA and CBS before the end of
1982

The VHD (Video High Density) system

This system has been seen only in prototype form. but its
manufacturers promise that it will be available in the next few
months. Originally. JVC and Matsushita developed different
systems: but later. they decided that they would both man-
ufacture units using the JVC technology. Matsushita, which
owns a large part of JVC. abandoned its technology in favor of
JVC's.

The VHD (Video High Density) system uses a grooveless
disc that comes in contact with a sapphire (or diamond) stylus
(see Fig. 3). The stylus has an electrode tip that reads elec-
trical changes in the same way as the CED system. The main

STYLUS TIP

ELECTRODE

7
N

?.
AN

CONDUCTIVE PVC DISC
INFORMATION SIGNAL

TRACKING SIGNAL

FIG. 3—INSTEAD OF GROOVES, the VHD system uses a series of pits. As
in the CED system, the stylus comes in contact with the disc’s surface.

OPTICAL REFLECTIVE PLAYER

e —

] il DISC

.,

1. LASER LIGHT
2. LENS
3. PHOTODETECTOR

FIG. 4—THE VLP VIDEODISC PLAYER was the first consumer device to
use a laser. The three main parts of the system are shown here.

difference is that there are no grooves—only a series of pits in
spiraling tracks situated on the disc’s surface. Also. like the
CED system, the VHD stylus generates different electrical
changes as it comes into contact with areas of pits versus areas
of no pits.

To explain further. the VHD playback stylus has an elec-
trode that, like the CED stylus. is actually half of a capacitor.
The disc is the other half: the electrode detects capacitance
variations between the disc and the stylus. Again. the elec-
trical signal is directly related to the spacing and the size of
the pits. The resulting signal is converted into a video signal
that plays through the TV. The pits are similar to those in the
CED system: but they are turned sideways.

There are no grooves to guide the pickup stylus and keep it
on the right track. so a tracking signal must be recorded on the
disc. A corresponding tracking servo system is needed on the
VHD stylus. to make the adjustments needed to keep the
stylus ontrack.

As the VHD stylus travels over the disc. it comes into
contact with 10 times more of the surface than the CED stylus
does in the CED system. As in the CED system. the stylus
must be changed when it wears out. The VHD disc is smaller
than 12-inch CED disc; it's 10.2 inches, and it also must be
enclosed in a caddy to protect it from dirt and scratches.

The VHD disc plays for 60 minutes on each side and must be
removed from the player using the caddy. turned over. and
then reinserted to play the flip side. There is variable slow and
fast motion. The discs have two soundtracks. so stereo is
possible if the system is hooked up to a home-stereo system.

Since the VHD system has two frames per revolution. it
cannot have still frame. An optional unit is available to use
with JVC's player that allows for still framing. Another op-
tional unit makes the VHD player capable of playing digitally
recorded super hi-fi audio (PCM) discs. By offering those
options. the VHD system can be aimed at both the industrial
and the consumer market.

Player and disc manufacturers are General Electric and the
Matsushita affiliated companies. JVC. Panasonic. and Quasar.

Optical reflective system

The third system of the four present disc systems is the
optical reflective format developed by MCA and Philips. This
plaver (see Fig. 4) was the first consumer product to use a
laser. The disc it plays is a record-type one. but with no
grooves, It has a smooth. silvery. mirror-like surface as op-
posed to a grooved surface. It does not use a stylus. A safe.
low-power gas laser light acts as a tracking guide and pick-up
system as it scans across engraved pits on the disc.

A spiral series of pits around the disc form tracks. One track
plays per each revolution of the disc. That represents one
frame (one still picture) of the program. There are 54.000
tracks (with one frame each) on each side. It takes /s of a
second for the laser to scan one of those 54.000 tracks. Be-
cause one revoluton plays only one frame. it is possible to
*still frame™ a picture on the screen by repeating the same
frame. (The laser just goes around the same track over and
over again,) That is important for industrial and educational
programs. where viewers want to stop the show and/or cata-
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logue thousands of still pictures.

One side plays for 30 minutes. This unit also has multiple
speeds in addition to standard play. They include both fixed-
and variable-speed slow motion. fast motion. and rapid scan.
in both forward and reverse.

If the disc being plaved was recorded in stereo. the dise
player can be hooked up to a home stereo system with an
amplifier and two speakers for stereo sound. It would other-
wise play through the TV speaker. which is monaural.

A long-playing disc called CLV (Constant Linear Velocity).
that has 60 minutes per side. can be used on the player—but
the still frame and multiple speeds are sacrificed.

Looking at this in more detail. the standard play. referred to
as CAV (Constant Angular Velocity). has 30 minutes per side.
Those discs have one frame per revolution. Since. in the
standard play. the disc is always turning at the same speed it
takes longer to go around an outside track than an inside track.
The pits are more spread out on the outside rim and closer
together on the inside rim. To extend the playing time, the
CL.V disc (Constant Linear Velocity) was developed. By put-
ting the pits closer together. four frames of picture could be
put on the outside tracks instead of one. That number gradu-
ally decreases to one frame as you proceed to the innermaost
tracks. Since there is more than one frame of picture in some
tracks. it would be impossible to repeat one revolution of the
disc over and over for a still-frame effect. This long play is for
movies and entertainment programs. where 60-minutes-per-
side is desirable.

Let us now take a look at the technology behind this optical
system. The reflective discs are covered with a metallic coat-
ing that enables the laser beam to reflect off the surface.
through a lens. and onto photodetectors in the player.

As Fig. 5 shows. the laser (1) travels through the lens (2) and
is reflected off the disc back through the lens (2) and out into
the photodetectors (3). The actual system has a more com-
plicated path than shown: the beam is reflected by a series of
mirrors before it strikes the disc.

The end result is that the laser light. reflected by the disc. is
concentrated onto a photodiode inside the player. When a
light hits a pit in the surface. much of the light is diffracted
about and is not reflected back into the lens. In essence. less
light is received when a pit passes in front of the lens than
when a smooth section of the disc does. In that way the pits
modulate a current.

Because the optical reflective system uses a disc that has a
protective coating. no caddy is needed. The pits are actually
imbedded in the disc underneath the protective coating. Since
no stylus contacts with the disc. dirt or scratches on the
surface do not affect the playback. The disc is removed from
the jacket and placed on the disc player’s turntable as is done
with a phonograph record.

An optical system is more complicated than a capacitance
system because it has more mechanisms. Two additional sys-
tems are needed—one to keep the beam focused on the pits
and one to keep the beam on the right track.

LASER BEAM BOUNCES OFF PIT
REFLECTIVE DISC

W74

LIGHT HITS PIT Yy

FIG. 5—THE LIGHT FROM THE LASER goes through the lens, is reflected
by the disc back through the lens, and is picked up by a photodetector.
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FIG. 6—IN THE TRANSMISSIVE OPTICAL SYSTEM, light from the laser
passes through the clear videodisc.
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The light beam needs a servo system to stay correctly
focused on the pits within the track as the disc rotates. If the
disc moves (vertically) up or down the light beam will not be
focused on the track. To compensate for any such movement.
there are two photodiodes. one on each side of the slit
through which the light beam passes. After the beam passes
through the objective lens, it hits the disc and reflects back
equally onto the photodiodes. But if the disc changes posi-
tion (moves vertically) the light beam is reflected more onto
one photodiode than onto the other. Sensing that. the lens
refocuses so that the light is evenly reflected.

In addition to that focusing system. a tracking system is
needed to insure that the beam stays on the track and does not
wander radially across the surface of the disc. As the main
laser beam strikes the disc, two other light beams also strike
it—one on each side of the main beam. Those two addi-
tional beams send information back to separate photo-
detectors that are part of the tracking system. The system
adjusts the main beam radially to keep it on track.

It is interesting to note that in the optical system the pictures
in the outer tracks are better than those in the denser inner
tracks. and yet the manufacturers have seen fit to have the
optical dises play from the inside to the outside. (The CED and
VHD systems play like records—from the outside in.) That
means that the first pictures seen are of the poorest quality
found on the disc.

Transmissive optical system

The fourth and final system to be outlined is the optical
transmissive format developed by Thomson CSFE. It is de-
signed for the industrial and educational market. and is priced
at more than 33000 for the player. [t can be interfaced with a
computer for retrieval of information.

Thomson and 3M are mastering discs in this format. The
price for having a program mastered is over $1500 for one
side (30 minutes). Replication of dises from the master costs
on the order of $18 each.

The system works on a method similar to the reflective
optical system in that it uses a laser beam that reads pits that
have been developed on the disc in spiral tracks. There are
two sides to the disc. with pits on each side.

The disc is transmissive to light and the difference in the
path of the laser light where there are pits. as opposed to
where there are no pits. causes the modulation as the beam
travels along the track (see Fig. 6). The laser light shines
through the disc to photocells underneath the disc. Unlike all
the other systems. it iS not necessary to turn this clear dise
over. since the laser can refocus on the bottom side. Since
protective surface is not applied. the disc uses a caddy that
inserts with the disc into the player and is then removed (as
with the CED and VHD system).

Like the reflective disc. one revolution represents one
frame. Therefore. still framing is possible by merely repeating
the same frame: variable fast and slow motion both forward
and reverse are possible. too. There are two audio channels.
but stereo play is not available now since only one channel can
be plaved at a time.

As you can tell. that unit is intended to be interactive with
the viewer and is not for the mass market. where viewers
usually watch a program uninterrupted and do not need spe-
cial features and retrieval capability, R-E
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Enjoy the action and excitement of an arcade in the comfort of your
home with one of these video-game systems.
DANNY GOODMAN

THE HISTORY OF THE HOME VIDEO-GAME DID NOT BEGIN IN
guarded research labs of the late 1960's, where engineers
worked round the clock trying to control blips on a TV
screen. but in a bar in Sunnyvale, California. There, in 1972,
Nolan Bushnell, founder of a small electronics company
called Atari, was called in to fix a prototype Pong video
game he had installed only two days earlier. The fault he dis-
covered, was not in the circuit, but in the coin box—it was
jammed to the gills!

It didn’t take long for the game to appear in a coin-operated
home version that hooked up to your TV set. You may
remember the first Magnavox Odyvssey video game—a simple
gadget compared with today's—that sold in 1972 for about
$100, even though the graphics were so limited that a TV-
screen overlay was required for the background.

The home video-game has come a long way since those
days. During the first few years, products were replaced
every six months by less expensive models with more game
variations. Things have been a lot more stable since 1977—
the vear that the first cartridge-programmable video game was
introduced.

The programmable games released the avid game-player
from buying an entire console unit for every new video game
that came out: he could update his master console with a $25-
$30 plug-in cartridge. And today. they're still selling like
mad! When the sales figures for 1981 are finally tallied, they
should show that nearly 2% million consoles and over 20 mil-
lion cartridges were sold. Now, a new coin-operated arcade
game called Pac Man is breaking all records. The world
seems to be going video-game crazy. For those of you who
have had your eye on one of those home video-games, we'll
take a close look at three of the major systems and see what
kinds of games those machines play.

Atari Video Computer System

The Atari Video Computer System, which sells for under
%200, is one of the survivors from a treacherous time in
video-game history that saw the end of at least one formidable
opponent. Fairchild's Channel F video game. Atari held on
through the tough times. slowly rewarding early Video Com-
puter Svstem buyers with more and more cartridges. Atari
now offers 43 different cartridges—the largest library of any
video-game maker—and another dozen compatible game
packs are available from a company called Activision (see
below).

FIG. 1—THIS REMOTE-CONTROLLED Atari Video Computer System elimi-
nates the controller wires and lets you control the action from anywhere
in the room.

The Atari game console is a modest-looking affair, with a
series of slide switches for power, color/black-and-white TV,
game select, game start. and difficulty. The rear panel has a
jack for the output from the power pack that plugs into the
wall (that setup keeps the potentially-warm power trans-
former away from heat-hating IC’s) and two nine-connector
jacks for the hand controllers.

Twao different types of hand controllers come with the con-
sole unit—joysticks and paddles. If you jump around from
cartridge to cartridge. switching controllers gets to be a prob-
lem. with cords sometimes getting tangled up. Joysticks are
used by 28 of the cartridges, paddles by 10. Two optional
controllers are also available. Keyboard controllers with 12
pushbuttons are used by four of the cartridges: steering con-
trollers are packaged with the only cartridge that uses them.
Indy 500.

To help eliminate the maze of wires running to and from
the console, Atari is gradually introducing a new wireless
model (see Fig. 1). The wireless model. which sells for about
$100 more. looks like something out of the 21st century. But
a close inspection reveals the same console controls as the
hard-wired version. but in pushbutton form. The control
panel also has red LED's to indicate how the controls are
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set; those can be seen from across the room.

The wireless unit accepts all of the available cartridges.
Furthermore, we are told that aside from remote control,
there is nothing about the wireless unit that will make the
wired version obsolete.

The wireless hand-controllers are stored beneath a flip-top
cover in the unit, keeping everything together, The controllers
themselves have some well-conceived features: Each con-
troller is a combination joystick and paddle; also, GAME
SELECT and GAME RESET pushbuttons are on each controller,
so you don’t have to get up to start every game. The only
thing missing is a robot arm to switch cartridges!

One of Atari's major attractions has been its ability to
adapt very popular arcade video games to the Video Com-
puter System. Since Atari makes many of the arcade games,
they pretty much know which are the hottest. Most Atari
cartridges have multiple-skill levels or variations in play—the
43 cartridges offer a total of almost 950 variations! Instruc-
tion pamphlets are, for the most part, easy to follow. A num-
ber of the cartridges offer truly challenging play. You should
consider the following if you choose the Atari game:

Missile Command, from the arcade game of the same
name, places you at the control of an antiballistic-missile base
charged with protecting six cities. That by itself would be
easy. except that your base and cities are under attack from
waves of interplanetary ballistic-missiles and cruise missiles.
For each wave, you have 30 ABM’s (in three magazines of
10) to intercept the enemy missiles. Using the joystick, a
cursor is moved to the point on the screen where yvou want
your ABM to intercept enemy missiles; your ABM’s are
““launched’” using the red button on the controller. An ABM
rushes up to that spot and explodes. If the enemy missile is
touched by the ABM's blast, it is destroyed. As you success-
fully defend each wave, another, more intense wave follows.
Missile Command can be played by one player, or by two
players taking turns. There is also a beginner's level so that
you can get the feel of the game.

Adventure is a challenging game of logic, memory, and
often hair-raising action. Your task in this one-player game is
to locate an enchanted goblet hidden somewhere within
castles, dungeons, and mazes of a video kingdom, and re-
store it to its proper castle. Other objects help you in your
hunt: keys to castles, a bridge to go through dead-end mazes,
a magnet to retrieve objects stuck in walls, and a sword for
protection—but you can only carry one thing at a time, There
are also three hungry dragons who will gleefully chase you
through a pitch-black maze just to eat you. And just when
you think you've got the game licked, the *‘magic flying bat'’
steals away your prize and hides it somewhere else. The

ONE OF THOSE GAMES that sounds almost too simple to be fun, try
Circus Atari once, and you'll be hooked.

game offers three levels of difficulty, in steps carefully
planned to give you the feel of the kingdom and its mystical
objects and inhabitants. The top level is the best, with all the
objects scattered about at random,

Circus Atari 1s one of those games that sounds almost too
simple to be fun—but try it, and you’ll be hooked. It has a
broad appeal, perhaps because it is based on a humorous
premise instead of attacking alien invaders, Two circus
clowns must propel each other on a teeter-totter to hit and
puncture three rows of balloons overhead. Your job is to
position the teeter-totter under a falling clown so the other
can get up there to break more balloons. Except it's not
always easy to predict where those guys are going to fall.
And if you miss—SPLAT! With a little practice vou'll learn
how to get the clowns to jump to the high-scoring top row.
Every time you eliminate a row of balloons, a new one takes
its place. One variation of the game changes the speeds of the
Jumping and falling clowns at random. Circus Atari can also
be played by one person, or two can challenge each other,
taking turns when an opponent’s clown hits the floor of the
**Big Top.™”

Activision cartridges

Atari owners have the advantage of a second source for
game cartridges. After all, it takes a great deal of time to
design, program, perfect, and document a consumer-oriented
program, and there are only so many games a company even
as large as Atari (or Magnavox or Mattel) can produce at one
time. Activision is a company founded by four Atari game
designers who went out on their own in late 1979. It has
produced 12 cartridges for the Atari Video Computer Sys-
tem. Many of them have won awards in video magazines.

One significant feature of the Activision games is the quality
of the instruction pamphlets. For the most part, they are easy
to read; and get you playing the game very quickly. They
also give you playing tips right up front, rather than having
you learn the game's idiosyncracies along the way. To give
you something to try for, most games against time or the com-
puter offer you a chance to earn a membership emblem in a
“*club™ for that cartridge by attaining specific scores. All you
need is a photo of the TV display with your score on it. Each
pamphlet also has a photo of the designer, with a few para-
graphs about some of the game’s special aspects. Whether or
not those blurbs were actually written by the designers, they
add a personal touch to the package not found on any other
video-game cartridge.

Skiing is a one-player game offering vour choice of slalom
or downbhill runs of varying length and difficulty. Unlike the
usual “‘bombs away’’ video game, this one requires a light
touch on the joystick to maneuver your skier through the
gates. Just as in real life, it is a race against the clock, with
elapsed time plus either the number of gates left on the
slalom course, or the distance in meters remaining on the
downbhill run, displayed on the screen. The time to shoot for
in the hardest slalom course is 28.2 seconds. A time better
than that qualifies you for the **Activision Ski Team.”

Freeway is an Activision game that is just plain fun for kids
as well as adults. Here, one or two players try to maneuver
as many chickens as possible to the other side of a 10-lane
superhighway in two minutes and sixteen seconds. If a
chicken gets hit by a car or truck, it has to go back, so you've
really got to dodge the vehicles as they race by at varving
speeds. As a warmup, you can try game |, which is called
**LLake Shore Drive, Chicago, 3 A.M.,”" with little auto traffic.
Then you can build up to rush-hour car and truck traffic on
Dallas® **LLBJ Freeway.”" If you're good enough to get at
least 20 chickens across, you can apply for a “‘Save the
Chicken Foundation’ membership emblem.

Kaboom is a maddening test of hand-eye coordination. The
“*Mad Bomber'’ runs back and forth at random along the top
of the screen dropping live bombs: you can hear the lighted
fuses crackle. You start out with three buckets of water, with
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THE CONSOLE of the Magnavox Odymy‘ looks more llke a computer
than that of any other video game.

which you must catch the bombs before they hit the ground,
gaining points for each catch. If a bomb hits, all the bombs
remaining on the screen explode; you lose a bucket, and the
**Mad Bomber™" smiles. But for every 1000 points, you can
earn back one lost bucket. The **Mad Bomber' starts
bombing slowly enough for novice players to get the hang of
it. But each succeeding wave of bombs gets longer and much
faster—up to 13 per second. It has all the addictive tension of
a space invaders-type game, but is purely defensive. And
3000 points gets you in the **Bucket Brigade.™

Magnavox Odyssey?

In the same price class as the Atari game is Odyssey? by
Magnavox. It does not yet have as many cartridges as the
Atari, but it offers a selection of games in arcade style,
sports, and a few elementary-education activities.

The game console looks more like a computer than any
other video game. A touch-sensitive typewriter-like alpha
keyboard comes into play on a few games; numeric and reset
keys are used with every game. A set of universal joystick
controllers are hard-wired into the rear of the console—
there’s no need to switch around controllers from game to
game. One welcome feature on the controllers is that there
are shallow slots at each of eight directions around the circle;
that comes in handy when trying to maneuver accurately
along a diagonal path. With other games’ controllers, you're
never quite sure where that diagonal position is—which can
cost you valuable time in getting away from some video
attacker.

The majority of cartridges for the Odyssey? have coarser
graphic displays than other video games. Characters and
objects tend to be very block-like, and animation is some-
what stiff. But those characteristics would be noted primarily
by frequent arcade game-players who are accustomed to
high-resolution graphics requiring more program-memory
capacity than any home video game. Younger children. and
adults who don’t get to the arcade too often, should thor-
oughly enjoy the Odyssey 2 games.

Blockout! and Breakdown! are both offered in one cartridge.
The object in Blockout!'is to work your way through the four
rows of colored blocks by paddling a ball up against them to
destroy them. This part of the game is similar to Atari’s
Breakout. But there's an added challenge here—either the
computer or a second player has control over little men on
the rows of blocks who can restore destroyed blocks. Play
goes on for 90 seconds, or until the offense breaks through.
Then sides change, and the second player tries to out-
maneuver his opponent. There are more subtleties to the
game, with added variations in Breakdoiwn!, that make this a
highly competitive one- or two-player cartridge.

UFO, is an arcade space-battle game showing that the
Odyssey? 1s capable of more detailed graphics displays than
earlier cartridges indicated. As master of a battle cruiser, you

meet a screenful of roving UFO’s, some of which are quicker
and more powerful than others. Two types are kamikazes
that try to ram you. A third shoots at you, with deadly ac-
curacy. Fortunately, your cruiser is surrounded by a force
field that will ward off some shots at you and will destroy
some of the kamikazes. Unfortunately, when your force field
is hit, it is temporarily drained and needs an interminably
long second or so to recharge. Fortunately, you also have a
laser cannon to shoot at any UFQ. Unfortunately, firing your
laser also drains your energy field for a moment, making you
open to attack. Fortunately, you can zoom all around the
screen to escape or attack. Unfortunately. the direction of
your laser is dependent on your direction of flight, which
means you have to fly toward your menacing target. The
alpha keyboard comes into play with UFO because you can
enter the name of the highest scorer on the screen, where it
stays for as long as the current series of games continues.
Any number of players can take their shot at beating the
highest score, and having both their scores and names appear
for all to see.

. I‘\H\ .’ -
FIG. 2—FIREBREATHING DRAGONS, Doomwinged Bloodthirsts, and as-

sorted other nasties inhabit the castles in Quest For The Rings, the video/
board game for Magnavox’s Odyssey? video-game system.

The Quest For The Rings, is a Master Strategy series game
(see Fig. 2). At almost $50, it is the most expensive cartridge
for any video game, but is more than just a cartridge. It is un-
questionably the most elaborately packaged game around.
Instructions are contained in a 30-page book with a gold-
color-foil stamped cover: but what really makes Quest For
The Rings unique is that it is both video game and board
game. Here's how it works.

The first player (the **Ringmaster’’) hides ten ring tokens
and assorted monster tokens under 23 castle tokens at each
castle location on the game board. The game board is a map
of a mythical land, with roads connecting the 23 castle loca-
tions. Two other players work together, advancing from
castle to castle to search for all 10 rings. At each castle, they
must search a dungeon, cavern, shifting hall, or inferno as
designated on the underside of the castle token. The search
takes place on the video screen. with the heroes using the
controllers to go after the rings and escape the monsters. The
conditions of each search are entered into the Odyssey? by
the “*Ringmaster,”” with the aid of a special Keyboard over-
lay. The action shifts back and forth between board and
video screen throughout the quest.

There are, of course, many more aspects of the game that
take a little time to learn, but is well worth it. Graphics are
rather detailed, especially when the **Doomwinged Blood-
thirsts™ gobble up a hero, or as the fire-breathing dragons
huff about. There are also provisions for one or two heroes to
practice against monsters in the various kinds of castles. This
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is best as a three-player game, although just two can also
play.

Mattel Intellivision

The newest video-game system is Mattel's Intellivision. It
is priced at about $100 more than either the Atari or Magnavox
units, but for that extra money. you get superior graphics. a
better utilized sound package. more complex games. and the
prospect of adding a keyboard unit that will offer you a full-
fledged home computer (see Fig. 3),

The computer-keyboard component should be available
nationally by the fall of 1982; it will sell for about $500. It
features a 60-key typewriter keyboard and cassette player for
prerecorded programs. Planned software includes Conversa-
tional French (with audio also on tape). Physical Condi-
tioning, Stock Analysis, Super NFL Football (with instant
replays), and educational programs. Mattel has also been
demonstrating a voice-synthesis peripheral, which may be
offered some time in 1982.

In the meantime, we have the Intellivision game console,
an uncomplicated unit with an on-off slide switch and reset
button on the top panel. Two game controllers are hard-
wired to the top of the unit using coiled cords. When not in
use. the controllers and cords are stored neatly in the console.

The universal controllers have a variety of action buttons
(2 on each side). a 12-button numeric keyboard. and a direc-
tion disk capable of steering in 16 directions. To veteran
players of Atari and Magnavox games, where you watch the
screen while vour hands work the controllers automatically,
the Intellivision controllers may seem distracting on a num-
ber of games: you often need to input keystrokes during play.
But that is also an advantage to the skilled player looking for
challenging games requiring strategy and offering more
realistic play. Many of Mattel cartridges are sports games,
with two-player action only. not ene versus the computer.

NASL Soccer is one game in which you don’t need much
eve contact with the controller once the game gets going, The
offense controls the man with the ball. with the computer
keeping the other offensive players in motion to help out.
You can pass the ball to a computer-controlled offensive
player. If he gets the ball. you are then in control of the new

FIG. 3—SUPERIOR GRAPHICS is just one of the features of Mattel's In-
tellivision system. The video game is shown here with the optional Key-
board Component, which should be available toward the end of 1982.

player. The characters are fairly well detailed. with a lot of
animation. Dribbling the ball down the field. the game makes
periodic “‘kicking’® sounds—very realistic. On defense, you
control the defensive captain and have partial control of the
goalie. With the exception of offsides calls. the game has all
the major elements of real NASL soccer—throw-ins, goalie
kicks. and corner kicks. The sound of two men fighting for
possession of the ball is also rather realistic. Side-to-side
scrolling of the playing field is smooth. and it gives you the
feel of playing on a full-size field,

Major League Baseball is both graphically exciting and an
interesting version of America's favorite pastime: here the
game is won with good defense. Fielders literally run out to
their positions from the dugout. The pitcher has the option of
8 different pitches. or he can throw to any infielder to try to
tag out a runner with a big lead. There are no fly-outs in this
game. The defense must use the controller to select the fielder
who is to pick up the ball. then designate the infielder who is
to receive the hit-saving throw. The faster you become in
pressing the right buttons on your controller, the easier it will
be to keep the offense from getting on base. The offense also
has options up its sleeve., like leading off, stealing bases, and
bunting. And. of course, there is always the chance of an
over-the-wall home run. The game goes nine innings. with
extra innings for ties. This too is a two-player game only.

Space Battle. No video game system is complete without
some kind of space game. and Intellivision is no different.
Space Battle is a one-player game that puts you at the center
of a galaxy under attack by bands of alien ships. You have
three squadrons, each with three ships, to defend your
“*Mother Ship.™" To survive. you need to deploy vour squad-
rons to the most threatening alien bands, and destroy all their
ships before they *‘zap™ your squadron. It is possible to
carry on three battles at once. putting two in control of on-
board computers. while you watch the action of the third
squadron. But you'd better be quick. because there are more
alien bands than you have squadrons.

The game starts with you looking at a **galaxy-wide radar
screen.’” showing where the alien groups are. Using the but-
tons of your controller, you send out the *‘blue.” “‘white,”
or “‘yvellow™™ squadron to meet the approaching enemy.
When a squadron encounters the aliens. their position on the
radar screen flashes. Pressing the GO TO BATTLE controller
button for that squadron, you shift your perspective to the
viewfinder of one squadron ship in vour space dogfight.
Alien ships twist and spin out of the way while firing lasers,
just as in the movies. Things really get frantic when you're
engaged in combat and you hear the alarm that the ‘*Mother
Ship™ is under direct attack. But if you're quick and get all
the aliens, you'll see "ALL CLEAR' on your radar screen.

Conclusion

As with nearly every major purchase. no one video-game
system does everything the way vou want it. Some players
might want the combination of the broad selection of Atari/
Activision cartridges, the potential of Odvssey2's alpha-
numeric keyboard. the quality graphics and sound of the In-
tellivision, and the uncluttered appearance of the wireless
Atari Video Computer System. But this overview of three
popular systems will give you a feeling for how they com-
pare, Whichever one vou choose, though. vou will have lots
of video fun. R-E

VIDEO GAME AND VIDEO-GAME
CARTRIDGE MANUFACTURERS

Activision
759 E. Evelyn Ave.
Sunnyvale, CA 94086

APF Atari, Inc.
1501 Broadway
New York, NY 10036

AstroVision, Inc.
6460 Busch Blvd., Suite 225
Columbus, OH 43229

1265 Borregas Ave.
Sunnyvale, CA 94086

Magnavox Consumer Electronics Co.
I-40 and Straw Plains Pike
Knoxville, TN 37914

Mattel Electronics
5150 Rosencrans Ave.
Hawthorne, CA 90250



the\thrill of “life-sized’ television
he oX these large-screen
Hion-TX's.

HANG-ON-THE-WALL 3-D TV. WON'T BE PART OF THIS 1982 VIDEO
spectacular. But the big-screen TV is here—in the form of
projection-television receivers. The only problem the buyer
faces is making his decision. Now that doesn’t appear to be
any more difficult than selecting a new TV does it? After all,
once you know you want a set all you have to do is go to
your favorite retailer, select the model vou want, and then
shop around for the best price, right? Wrong! It's far from
being that simple.

To start, there are three entirely different kinds of projec-
tion-TV systems to select from: and the selection’s more
complicated than deciding how much you want to spend. You
could be willing to buy the largest, brightest, and best, but
vou might not be able to fit it into your viewing room. The
three major categories of home projection-TV systems include:

1. Over the screen of a conventional TV receiver—the
special lens takes the picture from the TV screen, blows
it up, and projects it onto the screen.

2. Front projection—two or three separate projection-TV
picture tubes that are coupled to individual lenses. Each
tube/lens combination projects its picture (each one is a
single color—red-blue-green for 3-color systems; ma-
genta and blueish-green for 2-color systems) onto the
screen. The pictures are carefully overlapped to pro-
duce a full-color TV image.

3. Rear projection—the tube/lens system is enclosed
in a single cabinet, and through a system of mirrors and
additional lenses the picture is formed on the rear of a
screen mounted on the cabinet front. When that type of
receiver was first introduced by General Electric it used
a single three-gun projection CRT. The current model
has three separate projection tubes.

There is actually a fourth method, too. It goes back to the
first days of television—a magnifying lens placed in front of
the TV screen. One such unit available today is a Fresnel
lens that will double the size of the image you see. Since that
is not big-screen television within the scope of this article it
will not be mentioned again here.

The problem is further compounded by the different varia-
tions available in each of the three basic systems. For sys-
tems that simply place a lens in front of the screen of a con-
ventional color set there are glass lenses and plastic ones.
There are systems that require [5-inch TV's and others that
call for 19-inch sets. There are 2-tube and 3-tube direct front-
projection systems as there are 1-tube and 3-tube rear-projec-
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tion systems. There are front-projection systems that come
all in one piece and there are others that have a separate
projector and screen.

What we are going to do here is give you an insight into the
advantages and disadvantages of each of the three basic sys-
tems and take a look at the variations and their characteristics.
You will then have the information you'll need to select a
system that is right for you.

First some basics

The picture on the screen of a TV set is relatively bright.
Usually, it is easily viewed—even with relatively high
ambient light levels, as long as those lights do not fall directly
on the TV screen. Naturally, bright sunlight falling directly on
the screen will wash out even the brightest picture. The im-
portant difference between direct viewing and projection
viewing is that in one instance we are looking directly at the
source of the light. while in the other we are seeing the
picture after it has been projected and then reflected from the
screen to our eyes,

In any projection system that light, in the form of a TV
picture, is fed through a lens system. All lens systems cause
a loss—less total light comes out of the lens than was fed in.
Then it is projected over a distance to a screen. The intensity
of the light declines progressively as that distance increases.
In addition the image is magnified, so that the light that
originally filled—say a 5-square-inch area—now fills a 25-
square-inch area. The total amount of light has not changed;
it has been distributed over a larger area. so it is now much
dimmer than it was originally. As a result, the CRT in a
projection system must provide a much higher light level
than a directly-viewed TV set, or the image that we see must
be viewed in a room with less ambient light.

Another problem that large-screen pictures present can be
summed up simply as: ‘It may be larger, but it won't be
better, and it may be worse."” That means that the picture
quality is determined by the quality of the picture on the
screen of the projection tube. Making it larger does not add
detail; actually, the larger picture will probably not look as
good as the picture on your 25-inch console. The number of
lines of information has not changed, so the quality cannot
improve! And if you have a less than perfect picture—ghosts,
smears, snow, etc.—it will look still worse when it is blown
up to 5 or 6 feet across. Every defect in the picture that you
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THIS REAR-PROJECTION TV from Panasonic features a three-tube pro-
jection system and a 45-inch viewing screen.

receive will be enlarged and emphasized in the huge picture
delivered by a projection set. So unless you already have
“‘near perfect™ reception, be prepared to buy a new antenna.

Projection through a lens

This is the simplest and usually the least expensive method
of delivering large-screen pictures. In it. a lens is placed in
front of the screen of a conventional color-TV set. The image
is focussed on a screen usually positioned several feet in
front of the lens.

The good points behind that system include the obvious
fact that it is inexpensive and simple. You can use an existing
table-model TV. Generally. the larger the starting screen size.
the brighter the image on the screen. Plastic lens systems are
available. The only cheaper method than that is a magnifying
lens placed in front of the screen—but that would limit the
picture to about double the size of the set’s screen.

There are disadvantages. too. It's like a movie theater: The
viewing room must be kept relatively dark. The TV receiver
is not designed to be part of a projector. Its light output level
is not adequate enough for it to be used in a normally illumi-
nated room. Since the projection unit includes a complete
table-model color TV. it is relatively large and heavy. Posi-
tioning the unit and supporting it in a off-the-floor location
can become a problem. Screen size is limited by the bright-
ness of the picture that can be delivered. As we explained
‘earlier. the brightness of light projected through a lens suffers
a loss. Also. as you make the picture larger that same reduced
amount of light is spread over a larger area making it even
dimmer to the eve.

One other point about that kind of system. Since vou are
starting with only the light delivered from the picture tube of
a TV set. anything less than an excellent lens system will
introduce light losses that may not be tolerable, The quality
of the lens used in this kind of system is critical. The more
light you lose in the lens. the dimmer the picture.

Direct front-screen projectors

Probably the ultimate projection-TV system is the 7-foot
screen from Kloss. The picture is gigantic: it's bright, and
you'd love to own one. Of course. there are many others.
Some combine screen and projection set in a single unit that
unfolds. Others are two-piece units—a separate screen
and a separate projector. My preference is for the two-piece
system. It delivers the largest. brightest projection pictures
that are available for home use. Of course, vou need a large
room. You'll have to keep 5 to 10 feet of space between the
projector and its screen and you'll have to find a space large
enough to place that screen. In addition. you'll need room to
arrange your furniture to make room for people to sit where
they can see the screen.

Because of the light problems in watching a projection TV,
almost all screens built for projection TV are concave in
shape. They focus the light falling on the screen so that it is
reflected back at the viewers in a restricted angle. While that
reduces the viewing angle. it improves the brightness of the
image on the screen. But it also means that you have a
limited area in which to arrange seats for the viewers.

In the one-piece sets. the screen and projector are com-
bined into an attractive piece of furniture. When it's time for
the news. your favorite soap opera. or that classic great
movie, the “*furniture™ unfolds to reveal a screen and projec-
tor. Limitations of the system are the size of the screen.
Maximum size is usually 3 % 5 feet, That's several times larger
than a 25-inch set. but smaller than that 7-foot screen we
mentioned earlier.

Another variation available in those sets is a 2-color pro-
Jjector. Only two projection tubes are used. The colors are
combined. using the Land process. and believe it or not you
get almost all the colors that a 3-color system would deliver.
As there is one less projection tube. the system costs less.
The two-tube system definitely works, but I'd recommend
spending a little more for the 3-tube system. It is more natural
and, most important of all, delivers a brighter picture,

Rear-projection systems

General Electric started this one with a console that had a
50-inch screen. one projection tube. and a set of elaborate
optics that kept the picture inside the cabinet until it was
projected (from the inside—hence the rear screen) onto the
screen. To improve the brightness, G-E went to a three-tube
projection system and today that type of TV set is available
from a large group of set makers.

The pictures are bright and clear: not as large as those de-
livered by front-projection systems, of course. but certainly
large enough for most viewing rooms. The great advantage of
those units is that they are one piece. The space they fill
when they are not being used is the same as when they are
on. so it is easier to set them up, see how they fit into the
room and leave them there. There is also some choice in
cabinet styles.

On the negative side. that’s one huge piece of furniture. In
addition. the optical system is the most elaborate of any of
the projection types. If any element should ever go out of
alignment vou could be faced with an expensive adjustment.
Naturally. the manufacturers have sealed the optics to protect
them against dust getting in and reducing picture quality: but
after several thousand hours of use a cleaning may also be
required: that is not a job for an untrained person.

Before you buy

Just like any other major purchase, shop before you buy.
Look at all of the systems: see which one Suits vour needs
first. Then. within the system type you choose. shop some
more. Look at models. styles, and prices. Investigate war-
ranties. find out who will do the set-up and take care of re-
pairs. should they be needed later. Then buy and enjoy,
Once you start watching those life-size images. you may not
be able to go back to your table-model set again. R-E
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automatically. Other applications are possible, including a
service for the blind featuring the regular audio on one channel
and a descriptive narration on the other.

From a technical standpoint, two distinct voice tracks re-
quire more channel separation than is needed for stereo
music. Otherwise, one channel may interfere with the other.
Domestic manufacturers have been preparing for two-channel
sound ever since AT&T changed its TV-network relay system
from phone lines (with a top-end frequency response of S kHz)
to microwave (with 15-kHz response). Up until then, there
wasn't much even a high-fidelity TV amplifier could do with
such a low-fidelity source. Several console sets currently on
the market do offer pseudo-stereo sound. but without a stereo
video-source (with the exception of a few laser videodiscs) or
an established technical standard, there is little incentive to
make a true-stereo receiver. That is about to change. More
stereo VCR's, to join Akai’s, the only one now on the market,
will begin to appear here in 1982. They will be backed by a
trickle of prerecorded-cassettes of concerts in stereo. Indus-
try predictions are for that trickle to become a steady flow
within a couple of years.

While two-channel TV broadcasting is now in service in
Japan and., as of last September, in West Germany (one of the
West German receivers is shown in Fig. 1), the concept is still
in the testing stages in this country. The Multichannel Sound
Subcommittee of the Electronic Industries Association (EIA)
has completed over-the-air testing of three proposed stereo-
broadcast techniques. Furthermore, tests are also under way
to choose a noise-reduction system for the stereo broad-
casts. Systems from Dolby. dbx. and CBS are those under
consideration.

When stereo TV does arrive, you won't have to run out to
buy a new TV set. You will suddenly find many stereo tuners
available at your favorite video emporium. Some will receive
only audio for headphone listening, or for patching into your
hi-fi set-up. Others will also receive video for use with a video
monitor: The age of video components will be upon us!

Flat-panel TV

Growing interest in home projection-television may be one
of the reasons why TV researchers are working on a large,
flat-panel television set. Typically, such a set would be just
four inches deep and simply hang on a wall. Even now. the
industry joke is that for the last 25 years, flat-panel home TV
has been 10 years away. And true to form, last year RCA
demonstrated a new technique for a wall-hung TV that they
predicted would be on the consumer market *‘close to 1990."
But with 100,000 or so American consumers having spent
between $2500 and $4300 each for big-screen projection units
in 1981, and with predictions of that interest tripling by 1984, it
is likely that “‘breakthroughs™ in technology will, indeed,
make large wall-TV's affordable by 1990.

FIG. 1I—CURRENTLY AVAILABLE in Japan and West Germany, two-chan-
nel TV audio should be here within the next few years. The receiver shown
here is one of the new West German models.
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FIG. 2—TECHNICAL DETAILS of the RCA large-screen flat-panel TV. The
receiver will have a 50-inch diagonal screen but measure just 4 inches
thick, allowing it to be hung on a wall.

The RCA system under development consists of 40 one-
inch-wide vertical modules, making up a 50-inch (diagonal
measure) color-TV display panel, as shown in Fig. 2. Instead
of a single electron beam sweeping across the face of a
cathode-ray tube (CRT), each module in that system has its
own electron beam. and those are turned on sequentially from
left to right to produce a scan line that sweeps at the same
speed as ona CRT. The beam is generated by electrodes along
the back panel, only about four inches away from the face
plate. It’s a tricky system, to be sure. and one that will take
some time to perfect, particularly in color.

We will, however, soon have ataste of flat TV, although ina
pint-sized version. Portable and handheld flat-TV’s from Sin-
clair and Japanese manufacturers like Toshiba, Hitachi, and
Matsushita will start showing up on store shelves before the
end of 1982, (See Radio-Electronics, October 1981 issue).

The Sinclair unit will probably be first, with its 3-inch diago-
nal CRT made flat by swinging the electron gun over to one
side: a previously unsuccessful idea that had been researched
for more than 25 years.

Soon after, solid-state L.CD panels will make a super-slim
pocket TV possible (see Fig. 3). The LCD display will actually
be a mosaic of 52,800 picture elements. resulting in a receiyer
with a 2-inch (diagonal measure) black-and-white screen,
such as the one Toshiba recently demonstrated.

Teletext/videotex

Of all the video applications of the future, probably none
has had as much discussion—some of it quite heated—as
teletext and videotex. Teletext is the one-way transmission of
information over the air by a television broadcaster. The data
is coded and sent along with the regular TV picture. [t cannot
be seen without a decoder. since it is located in one of the
scanning lines found within the black horizontal bar that you
see when your vertical hold needs adjustment. Videotex. also
called viewdata. is a two-way interactive system that links
your television to a central computer either by telephone lines
or by a cable-TV hookup. Not only can you get the news,
sports. and weather, as with teletext, but you can also place
airline reservations. for example. by communicating with the
computer using a small calculator-like keyboard wired to the
TV. -

Many U.S. and foreign-based manufacturers are interested
in the potentially lucrative market in home (decoders, either
attached to your TV set or built-in) and originating-station
(broadcast encoders, computer data banks, ete,) equipment.
Once a technical standard is established. we can expect a great
many stations to begin transmitting teletext. just as they are
currently transmitting closed captioning for the hearing-im-
paired; also, we can expect that videotex will be widely used
by the many cable-TV systems already in operation,

Here is an example of what to expect by the late 1980's:
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FIG. 3—THESE HAND-HELD televisions from Tostiiba use two-inch diago-
nal flat-panel LCD displays.

Let's say your old microwave oven finally bit the dust, and
you feel it’s time to buy a new one. You turn on your televi-
sion, using its many-buttoned infrared remote control, and
select the main menu listing the videotex services that are
available on your cable system; a typical menu, in this case
listing financial news stories, is shown in Fig. 4. Among the
menu's listings is one called **Consumer Information,’* prob-
ably a good place to start. Entering the corresponding code
using the remote control, another menu appears, listing sev-
eral sources of consumer guidance. The one you want at the
moment is comparative testing by an independent consumer
lab. Continuing the process in the same manner soon leads
you to the information available on microwave ovens.

Once you've found the unit with the features you want,
when the proper buttons are pushed, the videotex system will
display prices. service terms. and delivery information for the
stocking dealers in your area. Next, using your personal bank
code, you can use the system to see if you have enough money
to pay for the oven, and if so, order it, arrange for delivery,
and pay the dealer.

But you aren’t done with your videotex system yet. If you
wish, you can use it to get new recipes, and get a printout
from a companion printer for future reference. You could also
use the system to take a mini-course in microwave cooking. or
any of the many other mini-courses offered. Some videotex
systems may also offer typewriter-like keyboards that will let
you type a letter or message, say to a friend, and then send it
over the system to its destination.

Several of the services mentioned above are already avail-
able in England, where videotex and teletext have been in
operation for the past few years. We'll also have them here, as
S00n as everyone agrees on which system to use.

One very important aspect of teletext/videotex is noted by
Ed Tingley. staff vice-president of engineering for the EIA.
He believes that the interactive use of television, **...will be
the bridge between the public and their familiarity with data
processing.’" Indeed, the TV viewer with a videotex control-
ler in his or her hand will have access to a vast amount of
computer-originated information.

Direct-broadcast satellites

To anyone who has wrestled with TV rabbit ears to get a
reasonably clear picture of Lou Grant from a television station
only 25 miles away. the idea of almost-perfect video from a
satellite 22,300 miles away is mind-boggling. But, starting as
early as the mid-1980's, that is exactly what will be happening.
DBS (Direct Broadcast Satellite) satellites will soon join the
dozens of other birds in geostationary orbits around the earth.
(For a satellite to be in geostationary orbit, its orbital speed
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FIG. 4—A TYPICAL VIDEOTEX menu. The one shown here lists financial
news stories. To call up one of them, the appropriate code is keyed into the
accompanying controller,

has to match precisely the speed of the Earth's rotation; to us
on Earth, it seems to hang motionless in the sky.) Currently,
geostationary satellites are used for military, commercial,
telephone, pay TV, cable TV, and network-TV relays over
long distances. The satellite dishes and receivers you now see
advertised are designed to *‘eavesdrop’’ on the signals.

DBS satellite transmissions, however, are intended for
home viewing. A relatively-high-power (about 100 watts)
transmitter in the satellite will make it possible for almost
anyone with a 2%4-foot diameter dish to receive cable-quality
signals.

Satellite Television Corporation has received FCC approv-
al to go ahead with its plans for a 3-channel satellite network.
Non-commercial programming will include movies, popular
concerts, children’s programs. sports. education, cultural
programming, and more. The signals will be scrambled., so it
will be a subscription type of service, costing around $25 per
month (plus abut $100 for dish installation). Other services
will be possible as part of the DBS network. with two-channel
audio and teletext data among the most likely. The first Satel-
lite Television Corporation bird is scheduled for 1985 launch,
with a total of six satellites planned for complete U.S. cover-
age. as well as backups,

High-definition television

You can add a new set of letters to the video alphabet soup:
HDTV, which stands for High-Definition TV, Systems
demonstrated by Matsushita and Sony have shown resolution
equivalent to that of 35-millimeter motion-picture film. By
comparison, today's color-TV image has resolution that is
between that of 8-millimeter and 16-millimeter film.

The key to HDTV is squeezing more scan lines onto the
screen: 1125 to be exact, compared with the U.S. standard of
525. Another part of HDTYV is changing the aspect ratio (the
ratio of the horizontal to the vertical screen dimensions) from
today's 4:3 to at least 5:3 and perhaps 2:1—making the TV
picture more rectangular, much like the screen in a movie
theater. But before all of that can happen, a new standard.
both for video cameras and receivers must be accepted.

An HDTYV signal requires a lot more bandwidth than a
standard transmission. While that may be a problem at first for
broadcasters. wire and fiber-optic cable networks could easily
handle the HDTYV signals. Interestingly enough. the proposed
DBS satellites will also be capable of relaying HDTV signals.
Tests will likely be conducted early in the DBS program.

Combine an HDTV-quality picture with a large-screen pro-
jection receiver, like Matsushita’s prototype, and you will
really have a movie theater right in your living room.

3-D television

[f you remember back to the 1950's, there were several films
in which the action seemed literally to jump out at you. Of
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A COMBINATION DBS/high-definition TV system is just one of the things
we can look forward to. Such a system is shown here.

course, the images did not really jump out at you, but your
brain was “‘tricked’” into believing that they did. If you have
ever seen one of those films, you have a pretty good idea of
what 3-D television is all about.

Several significantly different systems for producing 3-D
effects for home television are under study. All of the systems
require the viewer to wear some sort of special glasses to see
the 3-D effect; a few of the systems allow the viewer to see a
standard, two-dimensional image without the glasses.

Matsushita has demonstrated a prototype system in which
the viewer wears special glasses (see Fig. 5) that are con-
nected to the TV. Electronically controlled polarized **shut-
ters’” over the left and right lenses are triggered by the verti-
cal-sync signal; they open and close in time with the specially
prepared program material. The stereoscopic effect can not be
seen without the special glasses.

Another prototype system, called DOTS (Digital Optical
Technology System) electronically adapts an existing film for
3-D television broadcast. Essentially, the sytem analyzes the
motion in a film, and separates the images into what appear to
be three planes to anyone wearing the special glasses. The
program material can also be viewed without the glasses,
although the image will be two-dimensional. William Etra,
DOTS inventor, concedes. however, that for the moment
**...there is no compatible form of 3-D that compares with the
total left-right separation of two taking lenses.'* Anyone who
has used a stereo slide viewer knows what Mr. Etra means by
total separation.

There is hope that 3-D and high-definition TV will make a
successful combination. In such a system, a 1125-line color
screen would have lines 1, 3, 5, etc. fed the signal from a
left-taking camera, and lines 2, 4, 6, etc. fed the signal from
a right-taking camera. Using polarizaton and a polarized
viewer, the resolution of the resulting 3-D image would be
equal to or better than today's TV image.

Cable TV will be the first to use 3-D television. mainly in an
attempt to attract new subscribers. The 3-D material that will
initially appear will most likely be specially prepared enter-
tainment features, particularly movies produced to take the
best advantage of 3-D effects. Shortly thereafter, educational
programming may use 3-D for added clarity. Possible applica-
tions range from pre-school awareness drills (‘‘near’” vs.
“*far’’) to a college-level explanation of recombinant DNA.

All-in-one remote control

With all of the high-technology, home-entertainment equip-
ment that will soon be available. it may be comforting to know
that you may be able to link everything together and operate it

FIG. 5—THE IMAGE on the television would appear three dimensional to a
viewer wearing special glasses in the Matsushita system.

all using a wireless, microprocessor-controlled remote unit.
Among the things that such a remote-control system will allow
you to do is program your VCR, monitor the outside of your
house using your security-TV system, play a two-channel TV
broadcast through your hi-fi amplifier. check the treble con-
trol of your stereo, and get the local weather from a videotex
system.

Video after 1990

Work is already in progress on an international standard for
digital television and the equipment to handle it. It is estimated
that a color HDTV signal in digital form would require a digital
VCR capable of recording at a rate of nearly 1 gigabit (1000
million bits) per second! Digital TV will help eliminate the dif-
ferences between the three TV standards used throughout the
world: NTSC, PAL, and SECAM. Material recorded in one
part of the world could be viewed anywhere else without
requiring costly scan conversion.

By the early 1990’s, we may be reading about crude labora-
tory demonstrations of moving holographic images. television
that will not be restricted to the two-dimensional plane of a
video screen. When that system is finally perfected, we will be
treated to images so realistic that it will seem as if our favorite
entertainers were performing right there in our homes.

Television is evolving into more than a passive entertain-
ment medium. Viewers will be choosing programming from an
increasing number of sources, not just the traditional net-
works. Video equipment will be changing to give us more
realism in sight and sound, better communications with the
outside world. and more control over what we watch. This
decade promises to be an exciting time for video. R-E



P rt 2 NOW THAT WE'VE EX-
a plained how this CX*
expander works, it's time to begin con-
struction. If you've already etched or
purchased the PC board (the pattern ap-
peared in last month’s issue of Radio-
Electronics). vou're all set. If not, that's
the first thing vou’ll need to do.

Construction

The PC board for the expander is laid
out for use with the cabinet shown: a
similar cabinet is available from the sup-
plier listed in the Parts List. If you
should choose to use your own, you can
substitute panel-mounted components
for the ones listed and run leads to the
appropriate points on the board.

A parts-placement diagram for the PC
board is shown in Fig. 5. Begin by in-
stalling resistors R38. R39. Ré61. and
R62. Then mount the power transformer
and the dual phono jacks. Transformer
T1 has a single 117-volt primary and
mounts with the frame running from
front to back on the PC board. The
transformer’s tabs should be bent under
the board for mechanical integrity and
then soldered to the pads on the foil side
so that the transformer’s frame is elec-
trically grounded. The transformer's
terminals are numbered: be sure that
terminals | and 2. which connect to the
primary. face the rear of the circuit
board. You will notice some extra pads
on the board. They were included to ac-
commodate some of the possible substi-
tutes for the transformer described in
the Parts List.

The special dual phono-jacks are
mounted next. First. remove the plastic
tab at the rear of each jack. Then snap
the front ground-tabs into the slots in the
ground bus and solder them in place.

*CXis a trademark of CBS. Inc.

CX Decoder
For Records

JOEL COHEN

Also solder the center terminals of the
jacks. taking care that the jacks them-
selves are lined up parallel to the board’s
surface.

Next install the rest of the resistors.
and the capacitors and diodes. on the
board. followed by the five jumpers that
20 on the top side of the board. (Do not
install the three jumpers on the bottom
side of the board at this time.) When that
is done. install all of the transistors and
IC’s: to prevent damaging the IC’s, it’s
a good idea to use sockets.

The volume control, R22-a and R22-b
(a dual audio-taper potentiometer),
can be mounted next, followed by the
switches. The switches listed on the
Parts List come as a single assembly;
they can also be purchased (and mount-
ed) individually. For the Schadow
F-series switches, the switch height is
determined by the shoulder on the PC
pins. The Centralab switches require
’lie-inch spacers. Two of those spacers
are required if the switches are mounted
individually. three are required—two at
the front and one at the back—if the
switch assembly is used, The switches
should be lined up so they are at right
angles to the front of the board—other-
wise the switch buttons may not fit
through the holes in the pre-drilled en-
closure cleanly.

The LED has three leads of different
lengths. The center lead. which is the
longest one, is the common cathode.
The red-element lead is the second long-
est one: the green-element lead the
shortest. Holding the LED with the red-
element lead to the right, bend the body
of the LED forward 90° at the point
where the leads taper down. Solder the
LED to the board. allowing a lead length
from the bend to the top of the board of
14 inch.

Mount two stake-on terminals at the

upper-left corner of the board. near the
transformer. They are used to attach the
line cord, but do not do that at this time.
If you do not have stake-on terminals.
you can make them out of short pieces
of tinned 18-gauge (or larger) uninsu-
lated wire. Finish up by installing the
three long insulated jumpers on the foil
side of the board; those are located in
the lower right-hand corner (as seen
from the top side of the board) and are
connected to switches S2 and S3.

Final assembly

The expander board is now complete
and needs only to be installed in its cabi-
net. Almost any enclosure can be used,
the only requirement being that it be
large enough to hold the PC board. con-
trols, and jacks without crowding.
While the instructions that follow apply
specifically to the pre-drilled cabinet
mentioned in the Parts List. the proce-
dure is essentially the same for any
other one.

The plastic lens for the LED should
be snapped into the small hole near the
center of the front panel. Then. making
sure that all of the switches are in the
**in"" position, ease the board into the
cabinet so that the shaft of the VOLUME
control passes through the left-hand
hole in the front panel. Push the board
forward, lower the rear edge. and finally
slide it back until the mounting holes in
the board line up with the cabinet stand-
offs. Mount the board using four Y4-inch
6-32 sheet-metal screws.

Thread the line cord through the hole
in the rear of the chassis and place a
plastic strain-relief over it. Solder the
line cord to the stake-on terminals (or
short pieces of wire). using a heat sink
to prevent melting the solder securing
the terminals to the PC board. When
that is done. squeeze the strain-relief

With this expander, you can enjoy the improved
dynamic range and 20-dB of noise reduction
offered by the CBS CX system for records.

The complete construction details are

presented below.
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FIG. 5—PARTS-PLACEMENT DIAGRAM for the CX expander. The three long jumpers in the lower
right-hand corner of the board go on the foil side, and are installed last.

and insert it into the hole in the cabinet.
leaving a little slack in the cord inside
the enclosure. Snap the LED into the
back of the lens. attach the volume-
control knob, slide the fiber washers
that come with the switches over their
shafts. push on the switch buttons. and
you are nearly finished. Figure 6 shows
how the expander should look at that
point.

Calibration

Calibrating the expander requires
feeding a 1-kHz, 0-dB-reference tone,
into each channel and adjusting potenti-
ometers R37 and R34 so that LED 1
glows orange (both the red and green
elements on). A test record for calibra-
tion is available from the supplier listed
in the Parts List. Once the unit has been

FIG. 6—THIS IS HOW the completed CX ex-
pander should look just before the case is
closed up. Note that the unit shown here was a
prototype and its layout is slightly different
from that of the one described in this article.




calibrated for a particular amplifier and
phono cartridge. it should not need any
further adjustment until either one is
changed.

As you might suspect from the fact
that CX records can be played satisfac-
torily without any expansion, the CX
system is very tolerant of mismatches in
the encode and decode reference-levels.
In fact, it is almost impossible to detecta
mismatch of as much as 6 dB. Thus. if
you do not have access to a recording of
the reference tone, and do not wish to
purchase the test record, a 150-millivolt,
1-kHz signal can be used for the calibra-
tion procedure. That signal will be with-
in | or 2 dB of the proper reference level
for the majority of amplifier/phono-cart-
ridge combinations.

The last adjustment that has to be
made is nulling the offset voltage of the
transconductance amplifiers. That is
done to insure that there is aminimal DC
shift at the outputs (pins 8 and 9) of the
.M 13700 as the gain of that IC changes.
The 0-dB reference tone is used for that
adjustment, also. With the VOLUME con-
trol (R22) set at maximum, feed the tone
to either of the channels and monitor the
corresponding output of IC3 (pin 8 or
pin 9) using a high-resolution DC volt-
meter. Note the voltage measured and
remove the tone, still monitoring the
output from IC3. Continue to apply and
remove the tone, and adjust R59 until
the difference in output levels (with the
signal applied and absent) is at a mini-
mum. Since the magnitude of the volt-
age shift. as well as the signal level, is
increased as the VOLUME control is
rotated clockwise, the control is set to
maximum to get the best resolution. Be-
cause the two halves of IC3 are closely
matched. the adjustment need only be
made for one of the channels.

The final step is buttoning up the cabi-
net. Note that the front and back of the
cover are different; the mounting holes
are farther in from the front edge than
they are from the rear. Slide the cover
over the chassis and attach it using four
4-40 bolts. Attach the four rubber feet to
the bottom of the unit, and your ex-
pander is ready for use.

Set-up and use

The expander is designed so that it
can be connected as part of an external-

processor loop, a tape loop, or between!

your pre-amp and power amp. If you
connect the expander in an external-
processor loop. connect the jacks labled
OUTPUT on your receiver or pre-amp to
jacks J1 and J2, INPUT FROM PREAMP, On
the expander:; connect jacks J7 and J8,
OUTPUT TO PREAMP, on the expander to
the input to the processor loop on your
receiver or pre-amp.

When it is part of a tape loop. the TAPE
OUT or RECORD OUT jacks on your re-
ceiver or pre-amp should be connected
to jacks J1I and J2 on the expander. Also

connect the tape recorder’s line inputs to
jacks J3 and J4, TO TAPE RECORDER LINE
IN, and connect jacks J7 and J8 to the
TAPE IN jacks on your receiver or pre-
amp. Finally. connect your tape record-
er's output to jacks J5 and J6, FROM
TAPE RECORDER OUTPUT. on the ex-
pander. When the expander is connect-
ed in that way, the tape recorder will
record normally. regardless of how the
expander is set. However, to play back
a tape, switch S1. TAPE/SOURCE, will
have to be in the TAPE (in) position. To
use either the tape recorder or the ex-
pander. the tape-monitor switch on your
receiver of pre-amp must be in the oN
position.

To use the expander between your
pre-amp and power amp. the output
jacks on the pre-amp should be con-
nected to jacks J1 and J2 on the ex-
pander. Jacks I7 and J8 should be con-
nected to the INPUT jacks on the power

amplifier.

The expander is fairly simple to use.
When the ONJOFF switch (S2) is in the
OFF position (out), the expander is by-
passed and no processing takes place.
When that switch is in the oN position
(in), there are two operating modes:
those are selected by switch S3 (PEAK/
cx). The cx position (out) should be
used for all CX-encoded material. When
S3 is in the PEAK position (in). the dy-

namic range of non-encoded material is-

expanded. The position of switch S| de-
pends on how the expander is con-
nected. If it is installed in a tape loop,
that switch should be in the TAPE posi-
tion (in): it should be in the SOURCE posi-
tion (out) for all other applications. The
VOLUME control (R22) is active only
when the expander is in use: it should be
adjusted so that the volume on loud pas-
sages is the same regardless of whether
the expander is on or off. R-E
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Peripherals for your computer

KATHY TEKAWA*

THE WORD "COMPUTER" IS SUCH A GEN-
eral term that it is often difficult to de-
fine exactly what it means. The com-
puter itself is a box with many electronic
parts, but alone it serves no purpose.
There are many accessories—called
peripherals—that, although not an in-
trinsic part of the basic system, are
needed to get a computer running and
performing tasks. Generally speaking,
peripherals are used for input and/or
output, and include such devices as
cassette tape-recorders, disk drives,
terminals, modems, printers, and many
other add-ons. As you can see, that
would be quite a bit of material to cover,
so, for now, we’ll take a close look at
just a few popular types of peripherals:
terminals, printers, and modems.

Terminals

A terminal, perhaps the most im-
portant peripheral, is the human inter-
face with the computer—you use it to
get information into and out of the sys-
tem. It consists of a keyboard for input,
and either a video display or printer for
output. Both types of terminals. video
and printing, have advantages and dis-
advantages.

There are four basic parts to a video-
display terminal such as the one shown
in Fig. 1. They are the CRT (Cathode
Ray Tube) used for displaying data; the
alphanumeric keyboard for inputing
data; the video-display circuitry, and
the interface circuitry that sends and re-
ceives data to and from the computer.

FIG. 1

The principal advantage of video-dis-
play terminals over printing terminals is
speed; video terminals can fill a screen
with information almost instantaneously,

*Managing Editor, Interface Age Magazine

while printers run at speeds between 10
and 180 characters-per-second. Speed
is an important factor when transferring
data—whether it's to or from the com-
puter. Video terminals, having no
moving parts in the display section,
also offer improved reliability and
much lower noise levels. For those rea-
sons, video terminals are more widely
used than printing terminals.

One disadvantage of video terminals
is that they do not produce a permanent
record of the output data. Video dis-
plays. as a rule, can present a maximum
of about 2,000 characters at a time, and
many have less than half that capacity.
Once a screen is full, the information
on it has to be removed to make room
for more. To get a permanent record.
you need to add a peripheral called a
printer or, instead of a video terminal.
use a printing terminal. A printing
terminal presents the information on
paper instead of on the screen of a CRT.

Printers

A printer differs from a printing ter-
minal in that it is an output-only device:
it has no keyboard for inputing data.
Printers, now more than ever, offer
faster printing speeds, lower power
consumption, better reliability. and
lower cost. The main advantage of a
printer over a printing terminal is cost
and, in the case of some printers, speed.

FIG. 2

There are two basis types of printers
—dot-matrix and solid-character. Print
speeds vary from 10 to 180 characters
per second. with dot-matrix printers
usually operating at the higher speeds.
A dot-matrix printer is shown in Fig. 2.
While dot-matrix printers are frequent-
ly faster and more versatile than solid-
character printers, the quality of the
dot-matrix letters leaves something to
be desired when compared to the type-
writer-quality output of the solid-char-

acter devices. For that reason, most
businesses use solid-character printers
for applications such as word processing.

Modems

Let's turn our attention to another
type of peripheral device—the modem.
(**Modem™" is an acronymn for MOdu-
lator-DEModulator.) It gives you the
ability to communicate with other com-
puters over long distances. most often
using telephone lines. On the trans-
mitting end. the modem turns serial
binary data from a computer into audio
tones. On the receiving end, another
modem turns the audio tones back into
serial binary data.

Data is sent using one of three basic
systems: simplex, half-duplex, and full-
duplex. The simplex system allows
data to be sent in one direction only.
Half-duplex allows two-way communi-
cation, with one computer at a time
sending data. Full-duplex allows both
computers to send and receive data
simultaneously. While full-duplex is
generally preferred. simplex and half-
duplex modems are less costly and
complex.

FIG. 3

There are two types of modems—
acoustically-coupled, and direct-con-
nect. An acoustically-coupled modem
needs no connection to the telephone
line—the telephone receiver fits into
two cups in the top of the modem. as
shown in Fig. 3. A direct-connect
modem. on the other hand, is wired di-
rectly into the telephone line and pro-
vides more reliable communications be-
cause there is no way for ambient noise
to be transmitted. It's not important to
know the technical differences between
the two. or how they operate at this
time. but acoustically-coupled modems
are more popular due to lower cost and
convenience. R-E
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A state-of-the-art scanning receiver

HERB FRIEDMAN, COMMUNICATIONS EDITOR

IN THE PLAY AND MOVIE OKLAHOMA! A
young cowboy named Curly visits Kan-
sas City and sees a ‘‘skyscraper’'—a
building seven stories high. When he
returns home he tells his friends,
**They've gone about as far as they can
go."”

Last time 1 looked at VHF-UHF
scanners | also thought they'd gone
about as far as they could go. Elec-
tronically, they had about the maximum
theoretical sensitivity (and the optimum
selectivity) for the price; and in the area
of features. using computer technology,
they could be set to scan a user-deter-
mined range of frequencies. cross bands
during a search or scan. be bank-select-
ed. and do just about anything else you
could want.

But like the height of buildings. there
seems to be no limit when it comes to
applying computer technology to con-
venience features, for the microproces-
sor makes yesterday’s dreams today's
technology. We have come to expect
any “‘deluxe’’ scanner to have a micro-
processor and a random-access memory
(RAM) that is user-programmed by
using a keypad to enter the desired fre-
quency for a channel, or frequencies
for a *‘search.”

Fortunately. a microprocessor is a
microprocessor. and if it can accom-
modate a random-access memory pro-
grammed by the user it can accommo-

date a read-only memory (ROM) that is
pre-programmed by the manufacturer
for specific frequencies. That's exactly
what we get in the latest generation of
scanners. represented by the Bearcat
300 (shown in Fig. 1). which, in addition
to all of the expected microprocessor-
controlled features, has a feature called
Service Search.

For that mode a ROM is programmed
with the frequencies for specific ser-
vices such as Police, Fire, Marine, and
so forth. In the case of the Bearcar 300,
11 services, covering over 2100 active
frequencies. spread over 3 bands—ILow-
VHEF. High-VHF, and UHF—are pre-
programmed. Each of the 11 services
can be user-programmed to scan any
combination of the three bands. The
digital frequency-display indicates the
frequencies as they are scanned and,
when an active frequency is found,
where the scan stops. If you try to
search a band that is not used by a
particular service, the scanner automat-
ically switches to a band that is used.

For example, there are police fre-
quencies assigned to all three bands. If
all three are selected, the scan will
start at the Low-VHF band and proceed
through the High-VHF and UHF fre-
quencies assigned for police use: when
it has scanned all of the frequencies, it
will cycle back to the Low-VHF band.
[f. however, the user “‘punches up"

only the UHF band, the scanner will
cycle through the UHF police frequen-
cies of 460.025 to 460.500 MHz. (The
Fire-service search would cover 460.600
to 460.625 MHz.)

The Marine service, however, only
uses frequencies on the High-VHF
band: regardless of which band is select-
ed, the scanner will always switch to the
Marine VHF segment when the MARINE
Service Search button is pressed. It's
the same with the Aircraft band; regard-
less of which bands are selected, the
receiver always switches to the Aircraft
band when the AIR Service Search is
activated.

Cute? Yes. Useful? Most certainly—
at the very least for the scanner hobbist!
But there’s even more. (You can really
load up a microprocessor—the sky’s the
limit.)

The Service Search feature always
starts on a user-selected reference chan-
nel, one that's intended for program-
ming. For example. assume that the
user wants to program channel 25 for the
local police handie-talkie frequency. He
would manually select channel 25 using
the keypad, and then press the POLICE
button and the UHF button. When he
was certain the scan had stopped on the
local police frequency, pressing the E
(for “"ENTER"’) on the keypad would en-
ter the display frequency into channel
25. By pressing the appropriate buttons.
the user could also program the micro-
processor to count the number of times
channel 25 was active, and even pro-
gram the scanner so that activity on a
channel would cause a set of relay con-
tacts (rated at 500 mA) to close. That,
for example, could start a tape recorder
to record the channel-25 traffic.

That feature can be programmed for
any channel or channels. If five chan-
nels are programmed, for instance, the
microprocessor will close the auxiliary
contacts whenever any of the five be-
come active during a scan.

Surprisingly, the Bearcat 300’ s micro-
processor is not programmed to accept
user-lockout of *‘birdies™—spurious
signals generated by the frequency syn-
thesizer (common in consumer equip-
ment). The scanner has a few birdies,
which (though weak) are sufficiently
strong to break a *'soft™" squelch setting.
If they are “‘received’” during a service-
or programmed-search the scan will




stop until the RESUME button is de-
pressed. Alternatively, the SQUELCH
control could be advanced slightly so as
not to open the squelch on the weak
birdies—but it would also not open on
weak signals.

Actually, the birdies rarely prove to
be a problem. but it’s curious that they
weren't programmed out, or that at least
some way for the user to program them
out of the reception range wasn't pro-
vided. Perhaps the next generation of
ROM'’s will take care of that shortcom-
ing. but at least we know that they
haven't ‘‘gone as far as they can
go''—yet. R-E
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STATE OF SOLID STATE

What's new in solid-state technology?
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

FOR THE NEXT FEW MONTHS. UNTIL WE
hear from you exactly what sort of
column you'd like this to be, I'll devote
most of my attention te solid-state de-
vices and circuits of interest to the ex-
perimenter, ‘‘do-it-yourselfer,”” and
technician.

You won't hear too much about new,
sophisticated devices costing several
hundred dollars each unless they use a
new technology that I know you'll want
to read about.

Space permitting. here are the topics
you can expect to find covered in this
column: descriptions of new solid-state
devices along with technical data and
applications for them, and possible sug-
gestions as to how you can use them as
replacements for more familiar devices:
new circuits along with schematics that
you can use to build a new device or
instrument, or improve an old one: an-
nouncements of new literature, and
short book reviews. From time to time.
we'll cover new solid-state tech-
nologies—what they are. how they
were developed—and will evaluate their
usefulness.

Constant-current diodes

From Teledyne Crystalonics (147
Sherman St.. Cambridge. MA 02140):
The CIL-250 through CIL.-257 current-
regulator diodes provide a constant
current (nominally 5 to 10 mA) with a
high source-impedance over a wide
voltage-range. The diodes are basically
N-channel JFET's with the gate and
source shorted together internally.

That short maintains Vg at zero volts,
so when the device is operated with a
drain voltage greater than pinch-off (6
volts) it becomes a high-impedance
constant-current source.

€ RADIO-ELECTRONICS

The diodes are in a glass-body DO-7
package with a wide color-band marking
the cathode end. The main electrical
specifications appear in Table 1.

NFET technology that combines N-
channel JFET's with bipolar devices on
the same chip. They are considered
ideal for use with high-impedance sig-
nal sources, and for single-power-supply
applications where the input signal is at
or near ground potential (0.5 volt or
less). as in some automotive, telecom-
munications, and instrumentation sys-
tems. With an input impedance of
about 10 2ohms ( | million megohms),
the device features low-distortion class-
AB outputs. The input common-mode
range includes ground or — V. so the
IC’s can be used when input signals are
as low as ground of —Vc. The band-
width is MHz.

The devices are fast and operate with
low offset-current and low input-bias.
The offset current is typically 50
picoamps. Most comparable op-amps
have an offset current in the S0-nanoamp
range. The input bias is 100 picoamps.

The op-amps can operate from a
single supply over a range of 3 to 36
volts. When operating from a dual
supply. the difference between the two

FIG.3

The symbol and internal connections
for the CIL-250 series are shown in Fig.
1. Figure 2 shows a clipper or square-
wave generator made from two current-
regulator diodes and a back-to-back
Zener diode. Peak output-voltage is ap-
proximately 0.7 + V. Figure 3 shows
how a high-quality triangle wave can be
developed from either a sine wave or
square wave. The square-wave input
provides the cleaner waveform at zero
crossover. Output amplitude is equal to
the diode current multiplied by the time
period (T) divided by capacitance (C).

JFET op-amps

From Texas Instruments (PO Box
225012, Dallas. TX 75265) come the
TLO091 and TL092 JFET op-amps; they
are designed for single-power-supply,
low-level input-signal applications. The
new op-amps use the Texas Instruments

supply lines can range from 3 to 36
volts. Output is from —V¢ to a value
of +Vee minus 1.5 volts,

The IC’s include internal frequency-
compensation and short-circuit protec-
tion. Continuous total-power dissipa-
tion at or below 25°C is 680 mW. Free-
air temperature range is 0°C to 70°C.

The Texas Instruments TL091 and
TL092 are identical in function but the
TLO91 is a single op-amp while the
TL092 is a dual device. Both are avail-
able in either 8-pin DIP plastic (P suffix)
or ceramic (JK suffix) packages. The
100-piece price ranges from $0.65 to
$1.22 each. depending on device type
and packaging.

Frequency synthesizer

Another new device from Texas In-
struments is the ACS5945N AM/FM
synthesizer IC that electronically tunes




in radio stations. thus eliminating me-
chanical and electromechanical opera-
tions. All tuning-functions are on a
single IC to simplify and improve the
tuning of auto and home AM/FM
radios. The IC contains the digital por-
tion of a phase-locked-loop synthesized
AM/FM radio. plus an interface to a
microprocessor, such as a Texas In-
struments TMS1000, which is hooked
up to the radio and to a digital keyboard.

The AC5945N is fabricated using I°L
(Integrated Injection Logic) technology,
which allows the device to operate at
very low standby-current levels, typi-
cally 5 mA at 5 volts—a prime con-
sideration in auto radios. That makes
this IC ideal for such an application.

The synthesizer provides frequency-
reference signals to the microprocessor
to aid in tuning the radio and to provide
a time-of-day clock. The device uses
three power supplies: 5 volts at 80 mA
for the ECL and I’L sections; 7 to 15
volts at approximately 2 mA for the
phase-detector output driver, and 4.5 to
24 volts at about 5 mA for the count-
down chain. The phase-detector output
is a constant 10 volts, so it can be used
in a wide range of tuners; that also
makes it useful as a direct varactor-
drive. The IC frequency synthesizer
has a wide tuning-range and is intended
for use with 10.7-MHz FM and 460-,
455-, or 260-kHz AM IF’s.

Free-air temperature range is —40°C
to +85°C. The AC5945N comes in a 16-
pin plastic DIP package and is priced at
$5.66 each, in 100-piece lots,

Voltage regulators

Motorola has introduced a 0.5-amp,
positive, adjustable, 3-terminal linear
voltage-regulator series—the LM117M,
LM217M, and LM317M. The devices
are capable of supplying over 500 mA at
output voltages ranging from 1.2 to 37
volts. They feature internal current
limiting. thermal shutdown, and safe-
area compensation, thus making them
virtually failure proof. They can be
used to make simple adjustable switch-
ing-regulators and programmable-out-
put regulators. By connecting a fixed-
value resistor between the adjust and
output terminals of the IC, the LM117M
series can be used as a precision cur-
rent-regulator.

The devices are available in TO-66
and TO-220 packages. Devices in TO-
66 packages are available in 0°C to
125°C, —25°C to 150°C, and —55°C to
150°C operating ranges, with prices
ranging from $1.25 to $5.07 in lots of
100 to 999. The TO-220 plastic package
is available only in the 0°C to 125°C op-
erating range.

For data sheets or other information
on those devices, contact Motorola
Semiconductor Products, PO Box
20912. Phoenix. AZ 85036.

Data-acquisition catalog

Data Acquisition Components and
Subsystems is a 880-page catalog listing
the complete Analog Devices line of IC
and modular data-acquisition compo-
nents and subsystems for measurement
and control. Among the 18 categories of
components and devices listed are op-
erational, instrumentation, log-antilog
and isolation amplifiers;: RMS-to-DC,
analog-to-digital, digital-to-analog, and
frequency-to-voltage and voltage-to-
frequency converters. Included in each
section are data sheets, application
notes and definitions of pertinent
terms.—Analog Devices, PO Box 280,
Norwood, MA 02062.

Diodes and transistor data

1980-1981 Data Book is a 300-page
diode and transistor product catalog is-
sued by General Semiconductor Indus-
tries. The separate listings include the
company’s TransZorb PN silicon transi-
ent-voltage suppressors, Zener diodes,
temperature-compensated diodes, and
NPN switching transistors with I:'s
ranging from 3 to 50 amps.—General
Semiconductor Industries, PO Box 3078,
Tempe, AZ 85281.

Optoelectronics data

Solid-State Emitters (Book SSE-100)
is 24 pages of tabular data and outline
drawings for RCA’'s line of infrared-
emitting diodes, pulse and CW-operated
injection lasers, stacked-diode lasers,
and laser systems. The applications sec-
tion has schematics of typical drive-cir-
cuits for IR diodes and injection lasers.
Write for SSE-100 product guide.—
RCA, Solid State Division, Box 3200,
Somerville, NJ 08876.

IC data catalog

1981 Data Catalog from Standard
Microsystems Corp. is a 255-page data
book listing IC’s designed especially for
computer applications. Included are
baud-rate generators, keyboard encod-
ers, video processors, and timing con-
trollers for CRT displays, character gen-
erators, and row bufferes.—Standard
Microsystems Corp., 35 Marcus Blvd.,
Hauppauge, NY 11788.

Zener cross-reference

Zener Diode Cross-Reference Guide
contains pertinent information on all
Siemens and JEDEC-registered types
from IN255 to IN6091; they are listed
with their electrical characteristics, de-
vice outlines, and Siemens-recommend-
ed substitutes. Three reference-guides
list industry-preferred types of Zener
diodes by voltage and power ratings. A
fourth table lists voltage-reference
diodes by their nominal voltage ranges,
test currents, operating ranges, and
by temperature coefficients.—Siemens
Corp., Components Group, 186 Wood
Avenue South, Iselin, NJ 08830. R-E

MICROCOMPUTER
KNOWLEDGE
AT YOUR
FINGERTIPS

Sams offers two great books to
help you quickly leamn about
microcomputers and a wide
range of programming
languages.

HOWARD W. SAMS CRASH
COURSE IN MICROCOMPUTERS
quickly and easily gives you

a solid understanding of the
fundamentals of miccocomputer
design and programming in a
self-teaching, self-testing format.
CRASH COURSE removes the need
for stacks of literature and
instruction manuals.

Once you become familiar with
programming in one language,
the COMPUTER LANGUAGE
REFERENCE GUIDE provides you
with an overview of the rules and
statements of some other popular
languages. This book can hel

you to understand and modi
programs written in a language
not completely familiar to you.

Order today, and let Sams put this
valuable computing information
at your fingertips!
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Guide No. 21786 §$ 795
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SERVICE CLINIC

Troubleshooting tube-type horizontal-output stages

JACK DARR, SERVICE EDITOR

BACK IN THE DAYS WHEN WE WERE MAK-
ing the transition from vacuum tubes to
transistors, I used to get quite a few
questions on solid-state horizontal-out-
put stages. Recently, I've been getting
quite a few questions on a variation of
that theme. Now that most things are
solid-state, it's the tube-type horizontal-
output stages that are mystifying every-
one. Actually, the tube stages are pret-
ty easy to work on, if you know the right
tests to make and how to interpret them.

There are two key tests that should be
made on all sets. One is easy: Read the
negative bias, developed by grid-leak
action, on the control grid (grid Gl in
Fig. 1) of the horizontal-output tube. It
will be high, usually between —60 and
—70 volts.

If the drive signal from the horizontal
oscillator is lost, it makes the output
tube’s grid go too far positive, causing
the tube to draw a very heavy cathode
current. The amplitude of the drive
should be around 150- to 175-volts
peak-to-peak, although it can be more
than that in some sets. That voltage
must be present. If it isn’t, the output
tube won’t last very long—turn the set
off if there’s no drive.

The other key test is for the hori-
zontal-output tube’s cathode current. In
a typical color set, that current will run
about 200 milliamps. To make the test,
open the cathode connection to ground,
and put it in series wth a 0-500-milliamp
DC-milliammeter. Bypass the meter
with a 0.47 uF, 600-volt capacitor. The
test set-up is shown in Fig. 1. Inci-
dentally, unsoldering the cathode con-
nection is usually hard to do: the easiest

way to get at that connection is to use a
‘‘cathode-break’ adapter. Plug the
adapter into the tube socket, plug the
tube into the adapter, and hook the test
leads to the meter.

Now when you've done all of that, it's
time to interpret what you've seen. First
of all, if you see the plate of the output
tube glowing red hot, turn off the set
quickly; the tube is taking a heavy over-
load of current. The plates of most mod-
ern tubes won’t get red hot due to their
construction, but the plates of older
tubes will. After letting the tube cool off,
turn the set back on briefly and use an
oscilloscope or a DC voltmeter to read
the voltage on the control grid. You will
usually be able to do that before the
plate current gets too high. If there is no
voltage on the grid, fix the horizontal
oscillator! If you see drive on the plate
but none on the control grid, you prob-
ably have an open circuit between the
output of the oscillator and the grid of
the tube. That was a fairly common
problem in some older sets; it killed
quite a few output tubes.

The plate current will come up slowly
as the tube warms up. Watch it care-
fully. If the current keeps rising past 200
milliamps, turn the set off about when
it gets to 300 milliamps to avoid any
damage.

That test can also be used to deter-
mine how *“healthy’’ the horizontal-out-
put tube is. If the current continues to
rise (in theory it should go to 400-500
milliamps with no bias or with the con-
trol grid grounded), the tube is good. On
the other hand, if you find no grid bias,
but the cathode current is no more than

about 125 milliamps, the tube must be
replaced.

If you're working on an all-tube set,
the low-voltage DC supplies will not be
derived from the flyback circuit; in hy-
brid sets (part tube, part solid-state)
they may be. In hybrid sets, check all of
the diodes in the low-voltage supplies. If
those diodes, or any of their filter ca-
pacitors, are shorted, that will overload
the output tube. For a quick check, sim-
ply disconnect the suspected diode. If
the current drops back to normal,
you've found your problem. Other
things, such as the horizontal yoke, can
be checked that way: although without
the horizontal-yoke winding, you'll
have no boost voltage, and the current
will drop to well below normal.

A shorted high-voltage rectifier tube
can also be a cause of overload. If you
suspect that, disconnect the plate ca-
pacitor and check the current.

Getting back to the horizontal-output
stage, there are a few other areas that
can be causing problems. Be sure to
check for such things as low screen-
voltage, an open boost-capacitor, etc.

A picture tube with shorted guns can
also be the cause of your problems. To
check, disconnect the high-voltage lead
to the picture tube and test for shorts.
Here’s something else to look for: The
output tube has a rather large grid-leak
resistor, usually at least 1 megohm. If
that is open, or if it has drifted upwards
in value, it can let the tube develop so
much negative bias that the tube will cut
itself off. To test for that, read the grid
voltage using a 20,000-ohms-per-volt
VOM. If the set starts to work. you've
found the problem. The reason is that
you've substituted the meter's re-
sistance for the open resistor!

Don't jump to conclusions. Even if
you think you've found the cause of
your problem, check the other possibili-
ties. Keep looking until you're sure
you've pinpointed the problem. R-E

SERVICE
QUESTIONS

POOR HORIZONTAL SYNC

I've got several odd problems in a Zenith
19EC45. The breaker trips, and the hori-
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zontal sync is poor. Need help!—S.F., Port
Jefferson Sta., NY

This sounds like a chronic problem
that’s come up in several of those
chassis. Look on the 9-90 horizontal
module. There's a 330-ohm resistor in
the horizontal sawtooth-shaper circuit.
Check it, or better still, take it out and
put in a 2-watt type.

(Feedback: ‘I pushed R808 on the 9-
90 module and it fell apart. A new re-
sistor fixed the problem. And I got a
bonus! I had two 9-90 modules in the
Jjunk box; checked and replaced that re-
sistor in both—now I've got two
spares!’’)

VERTICAL BARS

I've got two dark vertical bars on the
right side of the screen in this Motorola
TS931. With a scan-derived DC power-
supply, where could that be coming from.
There is also a high-pitched squeal. Help!
—J.H., Pine Ridge, KY

From the symptoms and the circuit,
this looks like just plain old ripple. That
can happen as easily with scan-derived
power supplies as others. Check for
open filter-capacitors in the supply to
the CRT, as well as in other locations
such as the video amplifier. The prob-
lem should be easy to spot with a
scope.

MANY SYMPTOMS, ONE CAUSE

I've got several problems with this
Ward'’s 12946. The set takes a long time to
warm up; there’s a high-pitched whistle
that goes away when the picture appears;
the sides of the picture shake, and it looks
as if there are 120-Hz hum bars floating
through the raster from the bottom to the
top. The 120-volt regulated-DC supply
takes quite a while to stabilize; could the
problem be there?—G.M., Lansing, MI

I think you've found it! When you
have that many symptoms at once,
there must be a common cause. Since
there is only one thing common to all of
the stages in the set, the DC supply,
that should be it. I'd suspect some bad
filter capacitors; they can allow feed-
back from one stage of the set to reach
all of the others, causing the multiple
symptoms. Check the DC supply with a
scope. It should be perfectly clean—
just a straight line. Anything else you
see means trouble.

POSTAGE STAMP RASTER

Here's one for you! I've got this Sony
KV-1910 with a pulsating postage-stamp
sized raster. Transistor Q931 had failed; |
replaced it with a new one, which also
failed after about an hour. Something’s
odd about Q602—it shows the same voli-
age on all three pins. The B+ is down to
about 100 volts, and on the other side of
the bridge rectifier 'm getting —60 volis
instead of —30 volts. To top all of that off,
I'm confused about the schamatics—

A clean sweep!

Three new
sweep/function
generators

from

B&K-PRECISION
= & CISIO =

MODEL 3015—8$270 « MODEL 3025—$450
MODEL 3030—$645

The three new generators all feature
low-distortion, high-accuracy outputs
and selectable lin/log sweeps. The 3030
offers the widest capabilities. It gener-
ates all seven of the most commonly
needed waveforms and has wide-range
variable symmetry control. Kelvin-Varley
dividers provide ultra-high accuracy
sweep-limits.

With a range of 0.005 Hz to 5 MHz, the
new 3025 is more than able to handle
most lab and field applications. In
addition to sine, square and triangle
waveforms, the 3025 offers a haversine
function for more specialized needs.

Also new, the 3015 is a very compact
generator intended for audio and ultra-
sonic applications. Unique in its price
class, it covers 2 Hz to 200 kHz. Both
variable and fixed TTL level outputs
are featured.

To receive afree brochure on the full line
of B&K-PRECISION generators, or for
the name of your local B&K-PRECISION
distributor, call toll-free: 800-621-4627

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087

intl. Sis., 6460 W. Cortland St., Chicago, IL 60635
Canadian Sales; Atlas Electronics, Ontario J
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INTRIGUED BY CALCULATORS? Then you can
step up your math skills fast! Use my new method in
gwdebook form. It's called CALCULATOR
CALCULUS. This space-travel spinoff is sure-fire,
s0 it has a simple guarantee — just refurn it for an
immediate refund i[ you are not astounded at the
problems you're solving with it!

But the point is - you won't want to send it back.

it to work. [t's that exciting and helpful.

the
to cut through the confusion. It does just that —
with
precision and magic on your calculator!

POWER METHODS. Need to evaluate functions, areas,
volumes — solve equations — use curves, trig, polar coor-
dinates — find limits for sequences and series? It's all here!

If you're in the biological, social or physical sciences,
you'll be doing Bessel functions, carbon dating, Gompertz’
growth curves, half-life, future value, marginal costs,

(even differential equations).

here, too: rational and Pad€ approximation, bracketing, con-

substitutions, Simpson’s method and synthetic division.
LOOK AT WHAT USERS SAY: Samuel C.
McCluney, Jr., of Philadelphia writes:
“"CALCULATOR CALCULUS IS GREAT! For ten
vears [ have been trying to get the theory of calculus
through my head, using home-study courses. It was
not until I had your book that it became clear what
the calculus was all about. Now I can go through the
other books and see what they are trying to do. With
vour book and a calculator the whole idea becomes

EXPERIENCE. I program some of the iterative prob-

“IN JUST A FEW DAYS, I'LL SHOW YOU H

EAL

df

dx

For this is the easiest, fastest shortcut ever! The day
you receive I\'Dur copy in the mail you'll want to put
4

My name is Dr. George McCarty. | teach math at
niversity of California. | wrote this guidebook

worked-out examples, simple exercises and
practical problems — all designed to work with

motion, cooling, probability, pressure — and plenty more
Important numerical techniques? Those algorithms are

tinued fractions, Euler's method, Heun's method, iteration
functions, Newton’s method, Ertdiclor{arreclor, successive

clear in a moment, and is a MOST REFRESHING

W TO DO

1H

ON YOUR CALCULATOR!”

lim

n=*.20

*Quick. ®*Guaranteed. |
eEasy. ®Fun, too!

lems you suggest and it always GIVES MEA THRILL
to see it start out with a wild guess and then approach I
the limit and stop.”

Professor John A. Ball of Harvard College (author I
of the book ‘Algorithms for RPN Calculators’) writes:

"I wish I had had as good a calculus course.”

Professor H. . Freedman of the U. of Alberta,
writing in Soc. Ind. Appl. Math Review, states:
“There can be no questioh as to the usefulness of this
book...lots of exercises...very clearly written and
makes for easy reading.”

C.B. of Santa Barbara says: "Your book has given I
me much instruction and pleasure. I do not hesitate
to recommend it’

I WANT YOU TO TRY THIS. Get my com-
plete kit, with a TI-35 calculator, a 200 p. Student
Math Book, AND the guidebook, ALL for $44.95
(for shipping to USA add $2, or $5 by AIR; Foreign |
%5, or $10 AIR), in Calif. add $2.70 tax.

If you already have a scientific calculator, you I
can invest in 'CALCULATOR CALCULUS' for only T
U.S. $19.95 (to USA o foreign: add $1 for shipping, &
or $4 by AIR; in Calif. add $1.20 tax). R

As pennywise Ben Franklin said, "An invest-
ment in knowledge pays the best dividends.” GET
STARTED NOW — Tax deductible for profes- T
sionals. A

NO RISK WHATEVER! Send for it today. Be N
sure to give me your complete mailing address with D
your check or money order. If you want to charge it M
{Visa or MC), tell me your card no. and exp. date,

Prompt shipment -
guaranteed. 9 W g‘{—
Thank you! 7 A
EduCALC Publications, Dept. DD
Box 974, Laguna Beach, California 92652
In Calif. (also AK and HI), call 714—497-3600;

elsewhere TOLL FREE 24-hour Credit Card orders:
800—854-0561, Ext. 845; Dept. DD

M <>oo— ——>

Eleclronics You deserve it!

YES! please send me

[J Payment enclosed, 13 issues for $13.00
(You save $3.25 off newsstand price.)

[0 Payment enclosed, 26 issues for $25.00
(Save More! $7.50 off newsstand price.)

Extra postage: Canada $3.00 per year,
(Offer valid in U.S. & Canada only)

Get it every month

Come on, treat yourself...and save money
as much as $7.50 off the newsstand price.

Make sure you get all the excitement—subscribe to
RADIO-ELECTRONICS—check off the money-saving offer
you prefer on the handy coupon, and start enjoving
RADIO-ELECTRONICS every month. Enclose your payment
and get ONE EXTRA ISSUE per year.

Get the Best—Every Month! Mail Today!

[ Bill me, 1year—12 issues only $13.00
(You save $2.00 off newsstand price.)

[ Billme, 2 years—24 issues only $25.00
(Save more! $5.00 off newsstand price. )

] Check here if thisis a new subscription.

[[) Check here if you are extending or renewing
your subscription.

e e S e =

Name.
I (please print)
] Address
I City. State ZipCode
| Mailto: RADIO-ELECTRONICS 7HA2
I PO Box 2520,
L Boulder, Colorado 80322 Allow 6-8 weeks for delivery of first issue.
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Sam’s has three for this set and all of
them are different. Help!—A.G., Oakland,
NJ

Well, this is an *‘unusual’ DC-power
supply, to say the least. Transistor
Q931 is the voltage regulator, and it is
in the ground return path of the filter
capacitors. When the voltage changes,
that transistor effectively varies the
**size’’ of those capacitors. A couple of
things need checking. You are obviously
getting too much current in the ground
path, so check all the filter capacitors
for leakage. Also, check all of the
diodes in the bridge to see if one of
those is open or shorted. That some-
times doesn’t affect the DC output too
much, but does increase the ripple very
badly. That excess ripple could be
what's blowing out Q931.

COMPUTER PROBLEM

I wrote you some months ago about a
problem I was having getting my PET
computer and home-brew modulator to
give me something other than what
looked like early Sanskrit on the screen.
You suggested a few things, one of
them was to check out the sync. Sure
enough. that was where the problem
was. Turns out that there was only a
small amount of sync in the video out-
put I was accessing—probably stray
coupling on the board. That computer,
it seems does not have fully-composite
video, The sync is separate, and re-
quires processing for normal use. Since
I was using a home-brew modulator, 1
could add separate sync-processing,
and that did it.—L.P. Davies, Middle
Village, NY.

FLYBACK REPLACEMENT

I'm trying to fix the TV section of a 1950-
vintage Bendix 6100 TV/radio/phono con-
sole for a friend. The flyback is bad, but |
can't find a substitute for it anywhere. Is it
possible to modify it?>—D.H., Sebastopol,
CA

Well, you can, but it would be a very
hairy job. I've got some good news for
you, however, Thordarson shows a
FLY-138 as a replacement for the
TSOHO03 Bendix part. If your distribu-
tor does not stock it, he can order it for
you,

COLOR SYNC PROBLEM

I had a color-sync problem in a
Sylvania D16-09. Wrote you about it,
and got your reply. I found out that coil
L.606 was bad. I had replaced a transis-
tor and several resistors in that circuit,
but had never suspected the coil. When
I checked the coil, it measured about 6
ohms less than it should have. Re-
placing it brought back the color sync. I
suspect that the coil had been over-
loaded, and developed an intermittent.
Thanks for the help—John F. Fitz-
patrick, Holvoak, MA. R-E



NEW PRODUCTS

For more details use the free information card
inside the back cover.

TONEARM HEADSHELL, model OS-7MH,
is made of low-resonance magnesium,
designed to minimize mass to accom-
modate low-mass, high-compliance car-
tridges. The unit weighs 6.5 grams, in-
cluding the 99.99% pure-pitch copper Litz
lead wires.
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The model OS-7MH is finished in matte
black, measures 2V inches beyond the
end of its mount, and provides 9 mil-
limeters of overhang adjustment. It
comes packaged with mounting bolts and
nuts. The price is $19.95. — Osawa & Co.
(USA) Inc., 21 Harbor Park Drive, Port
Washington, NY 11050.

IN-DASH CASSETTE PLAYER, model
CSR-3300, is an AM/FM/MPX in-dash auto-
reverse cassette offering a brushed-
aluminum-clad nosepiece and a variable-
voltage output, with high-impedance con-
nectors that make the unit compatible with
nearly every amplifier on the market.
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The model CSR-3300 offers pushbutton
pre-set tuning and Dolby noise-reduction
circuitry, and is metal-tape compatible. It
has an FET front end; durable sendust
head; key-off eject, and loudness, mono/
stereo, local/dx, muting, bass, and treble
controls.

There is 2.2 watts-per-channel mini-
mum continuous actual power into 4
ohms, from 30 to 15,000 Hz £3 dB, with
no more than 1% THD, and tape-frequency
response of 31.5 to 15,000 Hz (with metal).
The dimensions are 7 x 2 x 5% inches.

The model CSR-3300 is priced at
$299.95. — Autotek Electronics, 1447 N.
Carolan Ave., Burlingame, CA 94010.

PANEL METERS, the 2430 series, are
designed basically for metering DC

voltages (in four ranges to 200 volts), but
with immediately available options for
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measuring DC current, AC voltage and cur-
rent, resistance, and for process moni-
toring. The meters interface with indus-
rial-standard current and voltage loops.

Basic accuracy for the 2430 series is
0.05% reading £1 digit. Basic ranges (and
resolutions) are 200 millivolts (100 micro-
volts), 2 volts (1 millivolt), 20 volts (10
millivolts), and 200 volts (100 millivolts).
Input impedance and maximum input
voltage are more than 2000 megohms and
+50 volts on the two lower ranges and 5
megohms and 500 volts on the two
upper ranges. The conversion rate is 3
readings/second (7.5 or 15 rdg/sec.
optionally available). The maximum
common-mode voltage is 500-volts RMS.
Outputs available to power auxiliary
circuitry may be, optionally, +5 volts or
—5 volts at 25 milliamperes or +5 volts at
60 milliamperes.

The 2430 series meters are priced at
$135.00 each. — Weston Instruments,
614 Frelinhuysen Avenue, Newark, NJ
07114.

EARTH-STATION MODULATOR, model
ESM-4928, is designed with all features
required for operation with TVRO (Tele-
vision Receive Only) satellite terminals,
where the audio and video are provided
as separate baseband signals. It is avail-
abl for VHF channels 2-13, and midband
channels A-l.

The model ESM-4928 is a vestigial
sideband audio/video modulator with
crystal-controlled video and audio car-
riers to minimize color beats and audio
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distortion. The unit has a calibrated
video-modulation meter and a true peak-
reading LED  audio-overmodulation
indicator to insure precise modulation
control. The audio indicator permits ad-
justment for optimum sound quality.

A video low-pass filter rejects unwanted

WE TAKE
YOU BY
THE HAND!

You’ll learn all about computers: how
to build, program, service, even play TV
games—without knowing the first thing
about it!"

The New ELF 11
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even if you don’t know bits from bytes, now it’s easy and
inexpensive 1o build your own micro-computer, learn how it
works, program it, service it-even play games with it on your
TV! It’s here in the New ELF 11 “Beginners" Package, only
from Metronics. Only $139.95. Here's the package: 1. your
own micro-computer, the famous ELF I1 (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test
Registor, 5. Logic Analyzer, 6. Gate Ammays, 7. Non-Technical
Manuals on how to use wlyzers how to get into the guts of the
computer, what makes it tick, how to service it. 8. Sa.rnp]e
Programs that teach you machine language progr g plus
how to correct or “debug” any pmgummmg mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator), is available, Then, once
you've got this * Beginners™ Package under your belt, keep on
expanding your ELF [1 with additions like the Typewriter Key
Board, added RAM, Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, A/D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF 1I “Beginners™ Package. Only $139.95,
Mail or phone in your order today and begin.
Specifications: ELF |1 **Beginners” Pac|
The computer features an RCA CMOS 1802 § bit microprocessor addressable to
B4K bytes with DMA, interrupd, | 8 Registers, ALU, 256 byte RAM expandable 1o
64K bytes. Professional-Hex keyboard, fully decoded sothere’s no need 1o waste
memary with keyboard scanning ur:lMs built-in pmrnﬂluor 5 shot plug-in
xpansica BUS (1 ng purposesand &
donble-sided, plated mmu.rcnmu..mca ml nﬁolcuﬂnpiay any

ircuitry ,u«uﬂlkﬁlwl
analyzers aid in understanding and trouble shooting your ELF 11, uwﬂluoﬂ\w
computer and microprocessor products.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243 7428

To Order From Ci or For Techni i Elcy

Call (203) 354-9375

NETRONICS R&D LTD. e
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

O 'ELF 11 “Beginners™ Kit .. .. ............... $139.95
O:RE Modulator = o i e s s S 895

Plus$3.00 for postage, handling and insurance
($6.00 Canada)
Connecticut Residents add sales tax
Total Enclosed $
O Personal Check
O Visa
Acct. No.
Sign
Print
Name
Address
City
State Zip

O Cashier's Check/Money Order
O Master Charge (Bank No. )

Exp. Date
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PROTEUS I

You've always had a lot of options,

‘You could have the convenience and easy operation of a nor-
malized synthesizer if you were willing to give up the ver-
satllity of modular equipment.

Or the unlimited spectrum of tone colors and timbres of
modules if you didn't mind the cumbersome patch cords and
time required to set up or change a patch.

You could have programmable presets if you could raise the
bucks, or low-cost equipment if you could stand the snap-
crackle-pop.

You could even have such innovative feat as
computer control of voice and sequence If you had the
technical savy to design it all and make it work.

Now you have another option. YOU CAN HAVE IT ALL. Wida
range, precise, low-noise, presets, meaningful patch bay and
an easy-to-use computer interface.

All at a price that's nothing but unbalievable.

Want to know more? Proteus |'s Using/Assembly manual
which includes a demo tape will answer all of your questions.
The price, $10.00 is refundable upon purchase of the it .

PART OF THE NEW GENERATION FROM
, INC.

1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9624

a lead synthesizer

CHARGE ORDER? Call our 24 hour Demo/Order line
405-343- 7398 ——————————

[ Send the easy-to-assemble Proteus | Kil, §499.00
enclosed, (Freight Collect)
Tell me more, Rush the Assembly/Using manual & demo
tape for Proteus |. ($10.00 enciosed, refundable )

D Sand Iree catalog

Hame:

City: Zip:

Visa

— State:
_Card No.:

MC

- PAIA Electronics, Dapt. 1R, 1020 W. Wiishire, Okla. City, OK 73116

subcarrier frequencies of secondary
satellite services, preventing adjacent-
channel interference, and a low-loss
RF loop-through diplexer allows higher
output levels with lower distortion when
combining channels. The unit is compact,
lightweight (8 pounds), and can be
mounted in a standard EIA 19-inch rack.
All indicators and controls are located on
the front panel for easy monitoring and
adjusting.

The model ESM-4928 is priced at
$1703.61 — Blonder-Tongue, One Jake
Brown Road, Old Bridge, NJ 08857.

SOLDERING STATION, model 7230,
operates on 6 watts (AC) allowing pre-
cise, safe soldering on miniature circuits
and instruments, as well as on heat-
sensitive components. It is well suited for
production-line operations or any others
where fine, close work is required. The
Y2-ounce, pencil-size iron is easy to

—-—“-'—!
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RTTY, ASCII

and Morse!
il —
(|

Why just copy voice transmis-
sions when you can easily decode
radioteletype, ASCIl computer
language and Morse code with a
Kantronics Mini-Readertm?

Easy, one-wire connection to any
receiver is all it takes to open up
many new frequencies to you and
get you copying all sorts of coded
transmissions, including ham con-
versations, financial and news
reports, and weather information.

The Mini-Reader operates on
12 VDC and copies Morse from 3 to
80 WPM, radioteletype at 60, 67, 75
and 100 WPM Baudot, and ASCIl at
110 and 300 (if sent as it is typed)
WPM Baud. Price: $314.95, plus
$2.00 shipping.

Write for more information.

1 K& Kantronics

SWLs! Now copy

control for fast, accurate soldering —
even of hair-thin copper leads.

The model 7230 has a double-insulated
transformer, a tip-cleaning sponge,
sponge well, spring holder, indicator
lamp, and internal safety fuse. Fourteen
tips, from 1/25 to 5/32 inch, are available
and can be interchanged quickly, without
special tools. Tips cool down quickly
from 360°C., and resist seizure. The
model 7230 is priced at $39.95.—Wahl
Clipper Corporation, Sterling, IL 61081.

SPEAKERS, model ESL-63, feature a
very light, electrically polarized diaphragm
suspended between two sets of rigid
and acoustically transparent concentric
annular anodes to which the signal is fed
through sequential delay lines. The
sound-pressure pattern produced is a
replica of that from an ideal source some
30 centimeters behind the plane of the
diaphragm; the motion of the diaphragm
is roughly analogous to the wave motion
which results when a stone is dropped
into a still pond. The result is a totally
homogeneous sound source, phase-true
and free from all the problems associated
with multiple drive units, crossovers, and
cabinet resonances.
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An important aspect of the design of
the model ESL-63 is that the sound pres-
sure at any point in space, and electrical
currents in the electrodes, are directly
related, giving the designer complete
control over the frequency response
and directivity characteristics of the
speakers, which can then be optimized;
thus they achieve a greater degree of
realism than has ever been possible before.

The model ESL-63 is priced at ap-

lproximatefy $3300.00 a pair. — Quad

1202E. 23rd Street  (913) 842-7745 |

Lawrence, Kansas 66044
e e e s Em e
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Electroacoustics Ltd., 425 Sherman Ave.,
Palo Alto, CA 94306.

CORDLESS TELEPHONE, model MP
600/601, transmits and receives calls over
a range of 750 feet, even during recharg-
ing; downtime is totally eliminated. The
unit will operate for up to 24 hours with-

out recharging; a manual RF gain control

reduces range to meet urban and indus-
trial requirements, eliminating the pos-



Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

KITS

The most advanced — most versatile
electronic instruments in the indust-
ry are now within most everyone’s
reach . . . . because you build them
yourself the easy and very exclusive
WERSI way. Best of all, you'll save
up to two-thirds the cost of acomm-
ercially built instrument.

With WERSI’s unique “Building
Block” system, you actually select
features youdesire. Incorporate new
features as they’re developed. No
need to trade organs again.

Send for free literature on this excit-
ing concept today. (Please specify
Piano or Organ) to:

CIWERSI
Dept. M 21, P.O. Box 5318
Lancaster, PA 17601
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sibility of interference. It is compatible
with rotary-dial and touch-button tele-
phones and has the added convenience
of a security switch which, when activated,
prevents outgoing calls.

The model MP 600/607 operates on the
FCC-approved 49 and 1.7 MHz personal
communications bands; five channels are
available. It can also interface with two-,
five-, and nine-line phone systems when
used with the available Mura adaptor kits,
which include a call/page feature. The
model MP 600/607 is priced at under
$200.00. — Mura Corporation, Westbury,
NY 11590.

TAPE DECK, model GX-747, is an open-
reel deck and handles the new high-
density "EE" tapes; it uses three motors
and will accommodate both 10%-inch
and 7-inch reel-to-reel tape. It is a bi-
directional, quick-reverse deck (less than
0.4 seconds) that automatically reverses
in both play and record modes. A multi-
function electronic digital counter in-
includes a real-time display in minutes and
seconds that counts back down when the
deck is in reverse, a lap counter, and auto-
matic ‘0" stop.
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Tape loading is made easy with an
automatic tension-arm lock method and
the deck allows pitch control and fine-
bias adjustment. Six separate heads, in-
cluding four GX crystal ferrite heads, in-
sure superior recording and playback in
both directions.

Additional features include full-logic
feather-touch  controls, tape/source
monitoring, two-color LED meters. with
peak hold, cue and review, and automatic
muting. The model GX-747 is priced at
$1250.00. — Akai America, Ltd., 800 West
Artesia Blvd., PO Box 6010, Compton, CA
90224. R-E

cure the 10 most
common nuisances
in PA instantly

fact: These 10 problem solvers in
your toolbox are like 10 new tricks up
your sleeve. Or 10 hours of saved
time. Or money in the bank. They
make molehills out of troubleshooting
mountains, without soldering, or
splicing, or internal equipment

modifications.

Problem: Solution:

Input A15AS Microphone

Overload Attenuator—prevents
overload.

Phasing A15PRS Phase
Reverser
for balanced lines.

Low- A15HP High Pass

Frequency Filter—reduces low-

Noise frequency noises and
proximity effect.

High- A15LP Low Pass Filter—

Frequency reduces objectionable

Noise high-frequency noises.

Lack of A15PA Presence

Presence Adapter—adds intelligi-
bility and brilliance.

Sibilance A15RS Response
Shaper—sibilance filter-
ing, plus flattened
response.

Line Level A15LA Line Input

to Mic Input  Adapter—converts bal-
anced low-impedance
mic input to line level
input.

Matching/ A15BT Bridging Trans-

Bridging/ former—matches bal-

Isolating anced or unbalanced
devices of different
impedances.

Trouble- A15TG Tone Generator

shooting —700 Hz signal helps
check levels, connec-
tions, mixer inputs, and
cables.

Microphone  A95 and A97 Series

Impedance Line Transformers—

Matching make it possible to con-

nect low-impedance
lines to mid- and high-
impedance inputs (or
vice-versa.)

" ST

Send for the brochure, AL280F
Shure Brothers Inc., 222 Hartra).r Ave.,
Evanston, IL 60204.

In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components,
microphones, sound systems and
related circuitry.
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Would you pay $20
a month for a highly
skilled technician?

Here’s your
opportunity!

Our exclusive COMPUTECH manual is 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 your 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.
D D D TR A S S B IS G S e s
COMPUTECH RE
4685 Holladay Blvd.
Salt Lake City, Utah 84117
Phone (801) 277-2655
E:T” send my COMPUTECH manual on the following
8:
CIA trial issue for $29.95 plus postage and C.0.D. charges.
COMy yearly subscription updated monthly on the basis of
$20.00 per month plus postage and C.0.D. charges.

O Or, my yearly subscription for $240.00 which includes all
monthly updating and postage.

Name
Service Company

City State Zip

]
[
I
!
[
I
[
[
|
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4685 Holladay Bivd.
1] sait Lake City,

: Utah 84117

Phone (801) 277-2655
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NEW BOOKS

For more details use free
information card inside back cover.

TROUBLESHOOTING SOLID-STATE CIRCUITS, by George Love-
day and Arthur H. Seidman, John Wiley & Sons, One Wiley Drive,
Somerset, NJ 08873. 110 pp including index. 7% x 9% inches;
softcover; $7.95.

This is a practical 'how-to-do-it" text that covers both discrete
and integrated circuits. Suitable for either self-study or lecture-
lab courses, the material is intended for students, technicians,
and hobbyists. The text provides a concise description of major
solid-state devices and their operation in practical circuits, with
many diagrams, each carefully explained.

The majority of the circuits shown in the text have been built
and tested, and measurements have been made under various
failure modes. For practical lab work and experience, the circuits
can be duplicated by the reader. Readily available components,
whenever possible, are indicated on the circuits; equivalent de-
vices for those given in the diagrams may be used.

After the opening chapter dealing with troubleshooting basics,
we go into single-stage transistor amplifiers (2): power-supply
circuits (3); amplifier circuits (4); oscillator and time-base circuits
(5); pulse and waveform-shaping circuits (6); thyristor and triac
circuits (7), and a final chapter on circuits using linear and digital
integrated circuits. Each chaper offers exercises to test your
understanding of the material. The answers to the exercises are
given in the back of the book. R-E
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geod geyour |

from single unit to production

Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400

An enclosure as
dea.
N

You've turned a goed idea into a piece of equipment—
now you need a good enclosure. Here's how PacTec

can help you with our versatile enclosures:

e Attractive yet inexpensive. ® Durable ABS construction.
e Many sizes, colors, accessories. ® Builtin

bosses and slots speed component

mounting. e Available off-the-shelf

guantities. See them at your

PacTec Distributor. And ask
him for your free catalog.

PACNTEC...

subsidiary of La France Corp.
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EQUIPMENT REPORTS

continued from page 32

handset user that he or she has a call.
Three LED indicators on the base
unit are used to let the user know when
the unit is on, when there is a call in
progress. and when the base unit is in
the charge mode. To charge the hand-
set’s batteries. simply leave it in the
base unit overnight.

The manufacturer states that the op-
erating range of the unit can be as great
as 600 feet. With a claim like that, we
were eager to try it out.

Qur test

After charging the cordless handset
overnight, we proceeded with our test of
the Freedom Phone 3500. With the an-
tenna extended to its full length, we
called up a friend. He reported that the
unit had excellent audio quality, and we
noted that our reception was also excel-
lent. Moving several hundred feet away
from the base unit, two-way communica-
tions remained reliable. Even when
there was some noise present., we had
no trouble placing a call.

The handset is small enough to be car-
ried in your shirt pocket or. if you pre-
fer. you can use an optional carrying
case. If that is inconvenient, the unit can

be set down near you—an incoming call
will produce a loud warbling sound that
can be heard at some distance.

The cordless phone uses the 1.7- and
49-MHz bands for full-duplex opera-
tion. Because those bands are so far
apart, a different antenna is used for
each. The base station uses the AC-
power cord and the handset uses a fer-
rite bar for the 1.7-MHz band; the col-
lapsible whips are used for 49 MHz.
While that system generally works well,
using the AC cord as an antenna can
sometimes limit the phone’s range,
especially if your house has shielded
conduits. If that is the case, a three-wire
extension cord can be used as an addi-
tional radiating element and extend the
range. Also, if the base station is lo-
cated near large metallic objects, some
phase cancellation can take place, limit-
ing range. In that instance. the base sta-
tion should be moved to a more fav-
orable location. Alternately. the whip
antenna can be swivelled to get the best
radiation pattern.

All-in-all. we were very impressed
with this little cordless phone. Consid-
ering its versatility. compact size. and
useful range. it’s one of the nicest units
we've seen. The Freedom Phone 3500 is
manufactured by Electra Company. 300
East County Line Road, Cumberland.
IN 46229. It sells for $329.00. R-E
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COMPUTERS

Invest. Anal ..., . § 42.00 TI-59 $175.00

SOres .. ..... Call us T1-551 39,95
TI-58C ...........B0. Speak & Spell 49 85
PCIOOC 5 oap 155.00 Tl Programmer 47 95
TEBAHR o2 i 39.00 MBA 19 95

wuwwm - call s for prices
SCM TYPEWRITER SPECIALS

SCM 2200 ...... $279.00 INTREPID ....... $274.00
SCM 2500 ....... 289.00 CLASSIC 12 ......159.00
All units shipped in original cartons with accessories

according lo manufaclurer's specification. Send money
orders, personal check 2. weeks to clear. In lllinois add 6%
sales tax. Add $6.95 minimum shippi &a handlmq charges
per unit. We ship UPS. Subject to avai

warranty for specific products can be ohtamﬁ frae upon
request. Above Hnus are for mail order and prepaid only.
Priwe and specifications subject to change without notice.
Send mall orders..

g r
Habik's, Dnc.
519 DAVIS EVANSTON ILL &J?DT TEL 312-869-6144

VIDEO SYNC STABILIZER

(Contined from page 48)

(MODULATION) and L1 alternately until
you get the best picture quality you
can. Now you can bring in the sound by
adjusting L2, The two coils and R25 are
interactive. so you may have to readjust
them several times to get the best
results.

If you have been working without a
scope. now is the time to return to R14
and carefully adjust it for the best and
steadiest picture from the distorted tape
vou've been running (this stage had to
wait until the RF modulator was adjust-
ed so you could refer to the picture on
the TV screen). As you turn the pot. the
picture should suddenly “*lock in.”” Stop
at that point—if yvou go farther. the re-
generated sync pulse may be too strong
and interfere with the rest of the signal.

Should you run into any problems in
performing the alignment. go back and
check your work—especially for poor
solder joints and solder bridges. and for
the proper component-orientation. Also
try readjusting R7 and R4 slightly.

If the circuit seems to be working
properly but you are still having prob-
lems with vertical roll. try increasing the
value of R12 to 150K or 220K. That will
widen the vertical-sync pulse farther.
and should lock-in even the most stub-
born TV set. R-E

IMPROVE
SHORTWAVE

RECEPTION
FOR ONLY $23.95!
E.O.C. ANTENNA & BOOSTER

eEliminates Costly Antenna Installation
*No Extra Tuning

*Low Power Consumption
*No Grounding Required
sHigh Efficiency

ONE
YEAR
GUARANTEE

ONLY
$23.95

Postage Paid
Two Week Delivery

Electronic Overseas Corp., Inc.
214 E. Franklin Avenue, Midland Park, N.J. 07432

name

address

city state zip

NJ residents add 5% sales tax.
CIRCLE &8 ON FREE INFORMATION CARD
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© RADIO-ELECTRONICS

MARKET CENTER

SATELLITE TELEVISION

SATELLITE super-mixer; DBM-4150A. Clean up
your TRVO receiver! Near-theoretical perfor-
mance; flat nse, DC-1500IF, SMA connec-
tors; $69.5 K/MO/COD. RIGEL SYSTEMS,
2974R Scott Bivd., Santa Clara, CA 95050 (408)
727-4231

SATELLITE TV antenna, 10 ft. fiberglass, com-
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, M1 48133 (419) 726-1095

SATELLITE antenna manual to build a 12 foot,
screened, all aluminum, parabolic antenna with
polar mount. Build it yourself and save. Plans
$24.95. S.A. ELECTRONICS, Box 277, South Mil-
waukee, WI 53172

SATELLITE antenna, build for less than $125.00.
lllustrated manual $15.00, full scale plans $15.00.
Both $20.00. Information $2.00. BOX 356R, St.
Cloud, FL 32769

FREE $200 value TVRO P.C. board set, when you
join our development group. Complete systems
low as $700. Newest low cost designs, antennas,
roup purchasing, more. Info $1.00, membership
50. 509-534-8088 6-9 PM PST. COMPUTER

kane WA 99207

Enjoy Satelllte TV Now

Better than Cable TV—0Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sporis
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 X 111in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order line (305) 862-5068.

SATELLITE SERVICES, 1604 N. Smith St., Spo- GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751
"IMI“ “ m AUDIO-Visual Club International. Exchange

DATASERVICECO. .
3110 Evelyn Street
Roseville, MN 55113
612-636-9469

video or audio cassettes of your collection or
have conversation with members of similar in-
terests. For men & women of all ages. Dues $16/
yr. For more info write: AVCI, Dept. O, 16 Syca-
more St., Chelmsford, MA 01824

Satellite

Television:
THE ILLUSTRATED
Jamescomm Report

$12.95 mailed 1st class
$18.95 outside N. America (air)

24 Hour COD Line:
312-672-6996

JAMESCOMM Publications
P.O. Box 31
Crete, lllinois 60417

SATELLITE receivers, Sat-Tec R2BR $795.00.
Also Avantek 120° LNA's $650.00. Call DICK
SUBA, (315) 357-3481

52y,,
Take ; %
, StoCk g
In America.

Pat. #4,259,705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
PrEBBOL:: e e e s ol s etials $62.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
PrESBON s - daiiers rdhe de e tero $106.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor ....... $94.95

1SO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor ...... $154.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876
(except AK, HI, MA, PR & Canada)

Electronic Specialists, Inc.

171 South Main Street. Natick. MA 01760
Technical & Non-B0O: 1-617-655-1532

CIRCLE 57 ON FREE INFORMATION CARD

SATELLITE TV. Books, parts, low-noise micro-
wave transistors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1, St. George. Ontario, Can-
ada NOE 1NO

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all
‘ the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-
mended reading by NASA, Tha Office
of Consumer Affairs and quality com-
panies like FfockwnllfCollms. Send
$7.95 today! CALL

24-hrs. C.0.D. Hotline
(305) 339-7600

e SPACECOAST

RESEARCH CORPORATION

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D’s... Free revealing details. COUNSEL-
ING, Box 317-RE1 Tustin, CA 92680

ATTENTION
ELECTRONIC TECHNICIANS

Highly Efective Home Study BSEE Degree Pro-
gram for Exp
™5, Our New Advanced Placement Progiam grants
Credit for previous Schooling & Professional Ex-
perience. Advance Rapidiyl Our 36th Yearl
FREE DESCRIPTIVE LITERATUREI
Cook’s Institule of Elecironics Engineering
. DESK 15, P.O. BOX 20345, JACKSON, MS 39209

Be an FCC LICENSED

Electronic Technician }

Earn up to $600 a Week & More!
No costly school — The Original FCC Tests-
Answers exam manual that res you al

home for FCC General Raddnlorumc License.

Nawly revised multiple-cholce exams cover all §,

argas lested on the sctual FCC Govl exam!

No vious experience required. $12.95 post: COI'I'I'I'I'D'

ﬂnl\rhl: Guarantes.

P.O. Box 26348, San Francisco, CA 94126

Det

BUSINESS OPPORTUNITIES

TV repair shop established (9 years), equipment,
fixtures, lighted signs, alarm, burglar bars.
$10,000 cash. Houston, TX (713) 460-0778

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business - without investment. Write: BUSI
NESS, 92-R, Brighton 11th, Brooklyn, NY 11235

SOFTWARE dealerships available. No special re-
quirements. Buy and sale. PYRAMID SOFT-
\gﬁéggf 4601 E. 18th St. #137, Vancouver, WA

PROJECTION TV... Make $200.00+ per evening
assembling pro;ectors Easy... Results equal to
$2.500 projectors... Your total cost less than
$15.00... Plans, lens & dealer’s information
$14.00,,, lllustrated information free... MACRO-
COMGEX Washington Crossing, PA18977.
Credit card orders 24 hours. (215) 736-2880.
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Catalogue Available | :
|
Write for a free copy | K IS8 3wy 1)1} (= ACT NOW!
: SalesCorp.
Name : 2 50
Address | Sic
. I Harnessed for work, AIM 65 as a "bare-board” micro computer out-
T L ey st it i | 4981 1c MASTER
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TECHNICAL BOOKS

wclive stocks books by the following manufacturers ' Zil P
e e o = i MICFE:%I;!%%&SOR EPROM'S
‘airchild Sllicon Genaral
jeneral Semiconductor Ind.  Siliconix 700-5I0/0  25MHz 2245 8035 CPU 7.25 6200 CPU sgs C27081Kx8450ns $ 375
|itachi Sybex IB-CPU 25MHz 7.5 Z80-510/1 25MHz 2245  BO3B CPU 7.95 6802 CPU 865 (C2716/1MS2516 (Intel version) $ 595
Joward W. Sams Co. Ltd Tab Books Inc ZBOACPU  40MHz 9.45 ZBOA-SI0/1 4.0 MHz 27.85  80B0A CPU 495 6308 CPU 8.45 =
: e * 80-P0 25MH: 6.55 ZBO-SI/2 25 MHr 2245 8085 CPU 7.95 6809 CPU 19.95 16K 450NS Single 5V Supply
Honolithic Memories Texas Instruments ZBOAMD  4DMH: 785 ZBOASI/2 A0 MHz 27185 8155 9.00 6810 2.85
ol Vet o ijM dE MmN, fwins g0 2z R e s
I8 z 7. iz 21. 14 425 6821 2,65
Zilog ZBO-DMA 25MHz 17.99 Z80-DART 25 MHz 1195 8216 1.98 6345 27.45 Seb s SO
ZBOA-DMA 4.0 MHz 22.95 ZBOA-DART 4.0 MHz 14.85 gg g; 6850 ﬁg C2732 (Intel version) $17.00
LINEAR IC'S MOS MEMORIES 828 o 22 75 32K (4096 x 8) 450 ns
TN Sy MOS Static RAM's ab1 gg 6502 E’% g\ig TMS2564 $58.40
LM301AN-8 32 SN7B47TINF  1.69 : art No. Price o223 46 J6a0d ‘.= TMS2784 2.00
[MIOTNE 43 SN7e4soAN 695 (M745CNB 48 | 210135 1K (256 x 4) 350NS 22 PIN 2058 oes aA8 B2 5AS GAK (BK x8)450 3
LuoeNs %8 Lmosens an LAEN® % | 210228 IK (IKx 1) 250NS 16 PIN 125 825 845 6522 785 P BRR B30 10
LM309K 156 UMBBEN. 14 52 LM14B9N-14 .64 P2111-45 |K (256 x 4) 450NS 18 PIN 285 ggg 3:3 ﬁ? 10.22 o B
Bl T3 feele B HNIRAUR | A e s o 33 1 Em o
LM311CH LM708CH 59 14 1. oW er x 225 .
LM311N-8 49 [M714CH 285 LM2211CN-14285 | 2447 4K (4K x 1) 55NS ) B8.65 T TMM2016P-1 16K (2K x 8) 100 ns $16.45
LMIIBNS 139 LM72aCH 78 LM2240PC 180 | 2147 4K (4K x 1) 7TONS 745 7 75 Sesbit PN TMM2016P 150 ns $19.95
LM31 M - o 5288 . ' .
LM323K 534 t,,.;%g“é:,;“ 1; LM3403N-14  1.19 UART's TAS188 1.75 256 bit, 16 PIN TMM2016P-2 200 ns $14.88
tmﬁ;ﬁ ¥ EMISaOhs 10 tua&z&ﬁc 33 | Avs1013a 395 9345321;%2% i:? m 12 EI: 16K MOS DYNAMIC RAM'S (16 PIN)
NBT26N 120 LmraicH  se LMatsen-s s | 40 Khz Single 5V Supply 9344617621 480 2K 16 PIN 4116-20 (200NS) $ 240
N8T28N 438 [M741CN-8 28 ULN2003AN .79 93436/7620 480 2K 16 PIN
SHIFT REGISTERS 83-1534';#3 gﬁ 42‘ ;8 gm 4K MOS DYNAMIC RAM's
14044 {TO: single 1024 bit 2.98 934487641 E 4K, 24
MOS 3341Apc FIEoM MHz L " 445 03451825181 1745 4K, 24 PIN TMS4060-30 $ 265
3342PC it 395 8251857128 17.95 8K, 18 PIN 4K (4K x 1) 300N5 22 PIN
CD#001 2 “040 & CD4108BE 188 | 334TPC B0 bit 345 74547817132 17.45 8K, 24 PIN
g . COMOUIBE B0 CodsiomE S8 FREE APPLICATION Ngg%seﬁ 8251917138 68.00 16K 24 PIN i:bé:ﬁ&SKDYNAMIC RAM
D4008 = ! L : AVAILABLE WITH YOUR . (B4K x 1) 200NS 16 PIN $24.00
CD4007 24 CDAD43BE 54 CD4512BE 72
CD4008 57 COM044BE 52 CO4514BE  1.68 4164 64K (64K x 1) 150NS 16 PIN
CO040098 39 CDAD468 T9 CD45158E  1.68
COIIBE 2  Chiowet 8 cowsaee 2
CD4011 CD404 451 . -
CD4012BE .18 CD4050 a2 CD4520BE .56 T-1 LED'S T-1-3/4 LED'S
CD4013BE 33 CD4051 79 CD45228E .78 LED 209 09 =
CDA014BE 56 CD4052 T COA526BE 125 4 i
cooier 3 coomr B chwmm M| LEDRL 8|
1 - 4 : - | .
ORE R & £ Soumer 2| LED212 24| e e (alE D
CD4l \BEE 3 Cl ;; gm..:!ZBE ; 209A :mﬁg\. ;l:!ﬂumymul.ukump 580 XRIIMCP MultiphedDeiector Hr
L - 3 A inion Phase Lock
GD:O;?JB 58 E D4l 8 28 CB: :g‘gE 1.44 XRISSTCP  Dual Monobithic IWML??: ::f OPERATIONAL AMPLIFIERS
CD40218! 5T CD40718 - | CD4S53BE 289 ARMECP  Programmabie Quad Op Amp 258
CD40228! i ] CD40728! A9 CD45558E 58 FUNCTION Gilldmwll NMAXICP Programmabis Qusd Cp Amp 480
CD4023 o COo40738 2 CD45568 58 :m:ucr :m::mrnm;mm:;? ‘l: DISPLAY DRIVERS
E}m,‘,ba ; gg: ;5 g E'g: g;gg ‘g LOW PROFILE, SOLDER TAIL, DIP SOCKETS. XRINTCP  Voltage Contresed Gacillales 428 XRITICP Flucesscent Display Driver 180
gg:‘gzz'ﬁg Ig gg: );? g Eg:;g;gg ;i P[Nas PRO'EE Plzgs PR|CE :%: ::::a"::lmmlw ‘I.g :m: :ﬁm&&ﬂg;ﬁ"m" :'::
CD4028 4 CD40B2BE .19 CD470ZBE 10.39 : 22 TIMING CIRCUITS SPECIAL FUNCTIONS
CD4029 e CD40858 AT AD0STPC 72 14 14 24 24 ARLESSCP  Micropower Timing Circiait 142 AMSE0  Mulb-Funclion integraled Circuits 82,10
oD N s e G i 16 16 28 EREiecs DuadTimarwea " 3% Ihascr Pueproporionsl SevaClecil &7
CEﬂ;: ;_ﬂ Eg‘?‘.ggg "g: :g:?:;g "a 13 18 AAISSSCP  Dusl Timing Circuit 223 XR13600  DualOperational Transconduclance Amp 2.48
. s CD41048 z'n 40175PC I 20 = ARIMICP Pange Timer 141 XR2200  Hammar Orive 18
N 23 7438M .38 74104N B4 T4150N 1.52 74197N T2 74S05M .88 74S15IN 110 T4S2BON 229 74LS26N .39 TALS108N 36 T4LSITON 1.59 74LS25ON 129 TALSITSN B4
T40IN 25 7440N 25 74107AN 44  741B0N 48 74198N 150 74SOSN .48 74S157TN 110 74S2B3N 3.39 TALS2IN .29 74LS112N .36 74LS173N .59 7ALS26ON 1.25 74LS3ITTN 1.25
TADZN .24 TA42N 44 T4100N 44 T4I61AN B4 74199N 155 74S0ON 86 T4S1 146 74S290N 6,54 74LS3ON .18 74LS122N .48 TALS174N .44  T4LS2B6N 36 74LS3TeN 99
7403N 24 7445N 95 TAIION 52 74162N .64 T4221N B8 T4SION .48 745161N 474 74S37IN 208 TALSI2N 29 74LS123N 58 7ALSI7SN 44 7ALS273N 149 74LS3TON 1.09
TAD4N 26 TAMEN B4 TAININ .72 TAI63AN B4 74248N 144  74S1IN 50 74S162N° 370 T4S374N 298 T74LSITN .29 74LS125N 44 T4ALS1BIN 199 74LS275N 469 74LS3S0N .98
TADSN .26 7447TAN 65 T4116N 1.38  74164N B4 74247N 129 74S15N 89 745163N 354 74S38IN 595 TALS3BN 20 74LS126N .44 TALSIBON 445 7ALS279N 48 74LS393IN .96
T406N 36 T4SON 25 7A120N 138  74165N B4 74251N .79 T4S20N .48  74S168N 474 TAS41IN 298 74LS42N 44 74LS132N .54 7ALS19ON 72  74LS2BON 1,96 74LS3G5N 1.19
T40TN 38 T451N 20 T4121N 4B  TAIGBN B8 74250M 1.80  74S30N .40  T4S160N TAS47IN 645 T4LS47TN B8 74LS13IN 1.88 74LS191N .72 T74LS283N 78 74LS447N .37
740N 26 7ASIN 29 74122N .54 TA170N 1.96 T4273N 239 7. N .89 TAS17AN 1.06 T74S472N 845 TALS4BN 99 T4LS136N 42 T4LS192N .64 74LS290N (72 74LS490N 1.88
TACUAN 28 FASAN 29 T412IN A8 T4172N 495 74276N 119 74S3TN 99 74S175N  1.06 T4S4T4N 965 TALSSIN 24 74LS13BN 48 7ALS193N 64 T4LSZEIN a4 74LSEIONBS.00
7410N 25 747IN 98 T4125N 52 T4173N 79 74278N 238 74S38N 117 74S181N 395 T4S476N 595 74LSS4N 24 74LS1ION 48 TALS194N B4 TLSZIEN pg  7ALSEEON B4
7412N AT 7473 .38 T4126AN 48 T4174N 86 74279N 50 74S40N .44 74S182N 210 TALS55N 24 74LS145N 1,09 74LS196N .86 74LS299N 2550 74LSETON 1.64
TA13N A2 F474M 36 T412BN B4 T4175N 58 74283N 110 74S51N B9 74S180N 4.95 TALSOON 19 74LS7IN 32 74LS147N 196 74uS197N B8 74LS320N 275
TA1AN 42 7475M A2 74332N A5 74176N .77 74203N B9 T4STAN 86  745194N 1.68 7ALSOIN .22 74LSTAN .32 T4LS14BN 143 74LS221N 89 7ALSI2IN 385 o ememmmenm
741BN 36 7476N 42 74136N 52 7AI7BN 1.17 74208N B4 7458SN 219 74S195N 179 7ALSO2N 22 74LSTSN 36 7ALSISIN A2 74LS24ON B9 7ALS3IN 495 . o napn
747N 36 7483AN 4B 7414IN B4 74179N 1.35 74351N 220 74S86N 78 74S201N 599 74LSOGN 22 74LSTEN 42 74LS153N A2 74LS241N 89  TALSIZ3N 5M D oot
7420N 20 TABAN 136 74142N 327 74180N .75 74385AN 89 74S112N 7B 74S225N 598 74LSOAN .22 74USTEN .32 74LS155N .87 74LS242N 110  74U5324N 325 B SiehiemenT!
7422N 37 7485N 66 74143N 379 74182N 52 74365N .69  745114N 196 74S240N 295 74LSOSN .22 74LSBIN 69 74LS1SGN 99 74US243N 110  741S348N 285 I SoiRoET Sl
7423N 37 7486N 39 TA144N 379 74184N 2.30 TAI6TAN 58 745124N 260 74S241N 295 7ALSOBN .22 7ALSBEN B4 7T4LSISTN 48 741S244N 110 74LS3SaN 145 § gt mOmEetey
T4BN 32 7490AN 42 T4)45N 67 74185N 2036 TABAN 58  745132N 124  74S244N 349 74LSOON 28 74LSE6N .38 74S15AN 48 T4LS24SN 165 74LS35IN 185§ AOEER o
T426N .39 7491AN 44 T4147N 132 74190M B8 74390N 96  74S133N .98 745251N 140 7ALSION .22 74LSION .39 74LS1B0N .69 74LS247N B4  74LS3I62N 9.95 3 L’gﬂ el
TA2TN 2 7492AN 38 7414BN 89 T4191N .68 74383N  1.20  74S134N T2 74S253N 229 TALSIIN .28 74LSOIN 89 74LS16IN B4 74L5248N 1.09 82 g Tk Verslons ]
TA2BN A48 T493AN 38 T4150N 144 T4192N 68 74S135N 1.56 T74S25TN 142 74LS12N .24 74LS92N 48 T4LS162N 1.0 7405249N 1.10 i PartNo
730N 22 7494AN 58 74151N 44 74193N 72 T4SOON 44 745138N 96 745258N 1.08 74LSIIN 20 7ALSIIN 99 74LS1I6IN .58 74LS251N 54 teciausea.
T432N 42 T455AN 54 74153N 38 74104N .72 74S02N A8 74S13ON 110  74S260N 189 74ALS14N .39 74LSO5N 48 T4LS1B4N 5B 74LS253N 54 1 i
T433N 42 7496M .59 74154N 144  T4195N 55 74S03N T2 74S140N .89 T4S274N 17.99 TALS20N 22 74LSBEN .58 T4ALS165N .80 74LSISTN 89 I $850 g
TAITH 38 ;Ag'm 1.88 ;:lg?: 48 74196N 79 T4SOAN. B8  T4SISIN 110  74S275N 1677 74LS2IN .28 7ALS107N 42 74LS166N 164 74LSISBN 56 Immmmeaes
4100N  1.56 1 52

MAIL ORDERS SHOULD BE SENT TO

U.S A 133 Flanders Road. Westboro. Massachusetts. 01581
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 237 Hymus Bivd.. Pointe-Claire. (M11.), Quebec. Canada HIR-5C7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U S. dollars

Prices are in US dollars Minimum order $10.00
Add 53 00 to cover postage & handling VISA AND MASTERCARD ACCEPTED
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PLANS & KITS

TEST and tune microwave downconverters with
inexpensive equipment. Details, $3.25. LGS,
6871 8th Street Lane, Oakdale, MN 55119

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus bonus sine-wave system,
both for $15.00! Best systems available, no in-
ternal connections to TV. Parts, PCB'’s, kits
available, MC/Visa accepted. Other Plans: nega-
tive ion generator, telephone memory dialer,
UHF/VHF antenna amplifier, wireless FM inter-
com, $4.00 each. Send SASE for more informa-
tion. COLLINS ELECTRONICS, Box 6424, San
Bernardino, CA 92412

SATELLITE TVRO parabolic aluminum dish,
local materials $500. Plans. formulas $10.00.
ngg MICROWAVE, Box 100, Conway. NC
27

DECODE Morse, RTTY, and ASCII signals from
airwaves with new Code*Star. LED readout or
connect with your computer/printer. Keyboard,
other items also available. Kits or assembled.
MICROCRAFT, Box 513R. Thiensville, Wl 53092
(414) 241-8144

MUSICAL car horn 64 tunes. No chips to buy. Kit
with case less horn. $39.95. Factory assembled
with horn, $59.95. Add $1.75 shipping. ELEC-
;SH&EIC SOUND, P.O. Box 401951, Garland, TX

OSCILLOSCOPE performance from your un-
modified television for less than $25. Super sim-
Ele_ accurate, practical. Order Tele-Scope circuit
oard and plans $8.50. Get two for dual trace
$15. MICROGRID, Box 613, Ithaca, N 14850

KIRLIAN photography as a hobby. Complete
plans for do-it-yourself machine. Includes easy
instructions and ways to improve quality of
prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box
805, Missouri City, TX 77459

NEGATIVE ion generators. Send for free infor-
mation to THE SEAWARD COMPANY, P.O. Box
2039. Burbank, CA 91507

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol.
Pocket. See jn Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalcg $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.

RADIO-ELECTRONICS

g

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95

y contains
Auto-Ranging Cap-meter kit $79.95

TEST &
EXPERI -

Phone 415- 447 -3433

Write or Plione for FREE CATALOG. \Akphiiaad

Average 1 minute Saturday call is 21¢. EQUIP

SCIENTIFIC INSTRUMENTS y
DAGE BOX 1054R LIVERMORE CA 94550
MICROWAVE downconverter kit $169.00. In-
cludes everything. Informative catalog on sub-

scription TV products $2.00. J & W ELECTRON-
ICS, P.O. Box 61. Cumberland, Rl 02864

STIMULATOR muscle relieves aches electroni-
cally, also has toning effect on muscles. Similar
to devices shown on “That's Incredible’ and
"PM Magazine.” Plans $6:00, kit $60.00. ANDER-
g%ﬁ:OENGINEERING, Rt. 9. Box 19. Tampa, FL

MICROPROCESSOR trainer, learn by construct-
ing and programming a microcomputer for un-
der $70.00. Instructions/plans $6.00. MICRO-
DEVELOPMENT CORPORATION, Box 419, Ed-
wardsburg, MI 49112

SCR SUPER-BUYS

$10.00 MIN. ORDER HANDLING/SHIPPING. . .$5.00
UPS ANYWHERE IN CONTINENTAL U.S.
(1) UHF-VHF CONVERSION KIT. Complete
with PC board; all required components;
jumper wire; cabinet with speaker; and com-
prehensive brochure incl. schematic, board s1 1995
(1]

layoul, mounting and hook-up diagrams,

parts list, and assembly and set-up instruc-

tions. All parts are industrial prime quality

(@) NEW ZENITH ZVM-121 HIGH-LEGIBILITY

CRAT MONITOR. Features 12'° green phos-

phor CRT, with 15 MHz Bandwidth. 40 or

B0 character widths are operator switch- 51 1 72.5
selectable. Fully compatible with 80-column i
Apple cards, elc.

(@) CROMEMCO COMPUTER CARDS ‘‘ACROSS-THE-
BIJARP." For better prices, quickest deliveries, and the
most comprehensive follow-up support services — your
best source is SCR, everytime!

Scn [714) 527-2554 « (213) 596-7553
ELECTRONICS INC.
9533 Valley View Street, Cypress, CA 50630

Pay by CHECK, M.O., VISA, M/C, C.0.D.
For Free Buyers Guide Circle Number Shown Below

O HHHHHHH
MICROWAVE KIT
899

CONVERTS
MICROWAVE TO
VHF TELEVISION
COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.

CLEAR-VUE ELECTRONICS
@a 0. Box 600, Rochester, MI 4306@

313-375-9730

MICROWAVE television “downconverters” un-
der $50.00. High quality, easily assembled. Cata-
logue: $2.00 (refundable). NDS, Box 12652-R.
Dallas. TX 75225

PROJECTION TV...Convert your TV to project 7
foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illustrated information free. Credit card orders ...
24 hours. (215) 736-3979. MACROCOMGE
Washington Crossing, PA 18977

MICROWAVE television education manual! New
publication explores concepts, antennas, down-
converters: $16.25. Information package on
microwave and other exciting television prod-
ucts: $2.00. ABEX, P.0. Box 26601-RM, San
Francisco, CA 94126

AUDIO kits. Equalizer—twelve bands/channel
$100: 24, $225: noise reducer/expander. $110;
LED meter, $42; see R-E cover stories 5/78, 3/81.
2/80. or send stamp for catalog. SSS, 912R
Knobcone, Loveland, CO 80537

PCB. 15¢ sg-in. Free drilling. Satisfaction
guaranteed. INTERNATIONAL ENTERPRISE,
452 Hazel Circle, Simi Valley, CA 93063

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling (United
States only), refundable with first $15.00 order.
T & M ELECTRONICS, 472 East Main Street.
Patchogue, NY 11772 (516) 289-2520

OCTATRACE—Converts any oscilloscope to dis-
play 8 channels. PC bd. & case $21.00. AB COM-
PUTER PRODUCTS, P.O. Box 571, Jackson, NJ
08527

MICROWAVE HORN ANTENNA KIT
1,7-26 GHz Frequency Range 17-19 Ib Gain Kit w/Aszembly lastructions $39.95°
Down Converter Board $1395° (w/Antesna Kit $14.%5)

Parts Kit for Board $29.95° (w/Aatenna or Board $24.95)
Complete Package (Antenna, Board & Parts Kit) $7985

MICROTENNA ASSOCIATES
2335 South 2300 West, Salt Lake City, Utah 84119

Check or MO oaly — Allow 2-4 Weeks Delivery (Cost includes shipping)
*Utah Residents Please Add 5% Sales Tax

MINI FM MIC
Compact size, only 2"x1"x%". Transmit
o FM radic 88-108 MHz. Exceptional
audio quality. Transmils stable signal up
to 900 ft. Complete kit incl. casa, battery
& instructions. Only $13.95. Assembled
$18.95. Add $1,55 S&H ea. Send 18¢
stamp for brochure
§.E. Corp., Box 16969-R
Temple Terrace, Fl 33687

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, how-to
books. plans, modifications. Catalog $2. CB
CITY, Box 31500RE, Phoenix, AZ 85046

FOR SALE

2150 megahertz donwconverters $99.95 up, as-
sembiled. Details for SASE. GW ELECTRONICS,
POB 688. Greenwood, IN 46142

Government Surplus
ELECTRONICS p =

1]
Sales in your area! Plus—Wholes:
Source Guide. $9.95 ppd. Moneyback Guarantee.,
COMMAND HO-3 , Custom House POB-26348, 5. 128

FREE flyer. Electronic parts, IC's, semiconduc-
tors, hardware. BOYD ELECTRONICS, 10 Center
Street, Douglas, MI 49406

COMPLETE line of microwave television con-
verters and accessories to suit your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete speci-
fications and pricing. Dealer inquiries invited.
TRITON MAHKETIN(%, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9004

MICROWAVE receiver system. Write: “Dealers
Wanted,” Dept. RE, POB 440668, Aurora, CO
80044. (303) 620-9736

MORE channels! Unique device ends adjacent
channel interference on your TV set. Allows your
set to separate all channels completely. Makes
new programs available. Complete plans - $5.00.
RELTRON, 323 Franklin #804/Dept. R-131,
Chicago. IL 60606

VARIETY electronic surplus parts and equip-
ment in our monthly picture flyer. Send $2.00 for
6 issues. STAR-TRONICS, POB 683, McMinn-
ville, OR 97128

1,000,000 parts in stock. Resistors, potentiome-
ters, capacitors, integrated circuits, transistors,
diodes, wire all colors, electrical hardware and
kits. Send SASE for free catalogs by specifying
bold categories or tell us what you need. TEST-
ALL, INC., 1998 Heritage Circle, Palatine, IL
60067

SEND for bargain list of high fidelity and com-
mercial sound equipment. Used and nearly new
at excellent prices. BOX 295, Jericho, NY 11753

SCANNER/monitor accessories—kits and fac-
tory assembled. Free catalog. CAPRI ELEC-
TRONICS, Route 1R, Canon, GA 30520

COMPACT LS| microwave TV downconverter
fully assembled and tested, no parts change for
zone modification, US$180.00, Airpost with
200p. manual. Money order to: RELIANT ENGI-
NEERING COMPANY, P.O. Box 33610, Sheung-
wan, Hong Kong

POLICE/fire scanners, scanner crystals, anten-
nas, radar detectors. HPR, Box 19224, Denver,
C0O 80219

MICROWAVE movie antennas—largest distritbu-
tor on the East Coast. Wholesale call MICRO-
TRONICS (212) 479-5592

TEST equipment, new and used. Gatalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110. (612)
429-2975

RESISTORS "4W, ¥2W 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, Kits, in-
formation, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

SAVE up to 50% on name brand test equiment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

TELEPHONE or office bugged? Latest detection
e%uipment finds out fast. Literature $1.00. CLIF-
TON, Box 220-M, Miami, FL 33168

RECONDITIONED test equipment. $1.00 for
catalog. JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

THE Intelligence Library. Restricted technical
secrets—books on electronic surveillance, lock-
Eicklng. demolitions, investigation, etc. Free

rochures: MENTOR, Dept. Z, 135-53 No. Bivd.,
Flushing, NY 11354




JERROLD 36 channel CATV converters. Under
$30: RON G., Box 463, Medford, NY 11763 (516)
747-4109

FREE electronics newsletter. Monthly. Dis-
counts, free catalogg information. Send post-
card: MODEM, 6209 Dana, Springfield, VA 22150

500,000+ beautiful filmusic recordings! Cata-
logue—$1.00. Soundtrack valueguide—$5.50.
RTSL, Box 687, Costamesa, CA 92627

WANTED

SOFTWARE bought and sold. Programmers
please inquire. PYRAMID SOFTWARE, 4601 E.
18th St. #137. Vancouver, WA 98661

ADDRESSERS—mailers—homeworkers need-
ed! 50 firms listed. rush 50 cents. addressed
envelope. BONNIE NIEUWENDAAL, P.O. Box
23432. Tampa, FL 33623

COLLECTOR needs hi-fi components—Broliner
Lafayette kits. Dynatuner. HARRISON, P.O. Box
24, Terrace Park. OH 45174

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

Fall & Winter ‘81 — TEST EQUIPMENT
Electronic Component
Catalog FREE 160 Page Book

SELKING ELLCTRONIC COMPONENTS
We carry the Following:
TEST EQUIPMENT
*B &

der lately?
1380 E. Edinger. UthC Santd Ana. CA 92705(714) 558-3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

* BECKMAN

* HITACHI

* GLOBAL SPECIALTIES
* DATA PRECISION

* HICKOK

0 = o ol
only

$295. || /2007,

With built-in-converter to channel
2, 3, or 4 of any standard TV set.

* 24" Dish
* Feed-Horn Receiver
* Mounting Bracket
* Mounting Clamp
* [nstructions
* 300 Ohm to 756 Ohm
Adapter
Line of sight to 250 miles.
Will receive within the frequency band from satelites,
primary microwave stations. and repeater microwave
booster stations.
CONTENTS: Completely packaged in 19"x19"x4 1/2" corrugated
carton complete with list.
WARRANTY:
180 days for all factory defects and electronic failures for normal
useage and handling. Defective sub assemblies will be replaced with
new or re-manufactured sub assembly on a 48 hour exchange
Phone guarantee.

IC’s. FET, Diodes
# Capacitors
* Resistors
* Connectors, Cables

TOOLS

* Weller. Ungar. Xcellite. Vaco, etc.

ALUCT FhOM O LAY
POINTORY BLADY ¥ e

OLM PeQUIRILY WILC O

FUJI-SVEA INC.

* 750 Ohm to
300 Ohm Adapter

* 60 Feet Coax Cable
with Conneclors

* 3 Feet Coax Cable
with Connectors

e Over 10 million components in stock to serve you
e Over 20,000 sq. fi. of warehouse in the East & West
= NO MINIMUM ORDER!

FUJI-SV

P.O. Box 40325 Cincinnati OH 45240
Dept. Radio-Electronics

RANGE:
SCOPE:

® CALL TOLL FREE
800-421-2841

Local: 513-874-0220
Telex: 182 392

This system is not a kit and requires no additional devices or
equipment other than a TV set to place in operation

Address

i Dealer inquiries invited
City

CIRCLE 55 ON FREE INFORMATION CARD

CURAUTER MARKET CENTER

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York. 10003.
Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS ARIZONA : 7
USED COMPUTER TERMINALS, SAVE 90% .gl“ Fno"

PRINTERS. MODEMS, SUR-

PLUS ELECTRONIC PARTS.
CATALOG $1.00
RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

Thanks to you... it works...

forALLOFUS  Uiniced Way

™) . Ptk Servce of Tha Magazne & The Adverkang Counsi

RETAILERS

An ad for your computer
store in this space in
Radio-Electronics COM-
PUTER MARKET CEN-
TER puts you in touch
with our computer audi-
ence. They use micro-
computer equipment for
both  business and
hobby interests. For
further details call 212-
777-6400.

You can save up to 90°% by build-
ing your own Micro or Mini-
computer! IE; a 4MHz ZB0A
with 64KB of Memory and a
real front panel costs $150.00.
FREE DETAILS, Digatek Corp..
2723 W. Butler Dr., Suite E,
Phoenix AZ 85021,

SUPPORT

MARCH
OF DIMES

U-ﬂ

Ed McMahon here to wish USOD a
Happy Birthday. Thanks, USO for
40 years of championship service.

Ed McMahon

4(Qth

o gAnnm:rsary

Take stock in America.
Buy U.S. Savings Bonds.

2861 AHVNNYI
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SNMGSM .8 | SNMMN 500 | SNMIESN Telsphons  PTOM  Wall Jack TITEV/KIt*  IC, Clrcult Board, Display B
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SNMUN 0 | SNMIN 9 | SNaIMN 9 | JMencentstDencs o - AuclangSyne - Oranges and Lemons » Bius Danube Waitz TTAIPI Osclilator Controlier 6.50
SNMUN 8 | SNMRN 45 | SNMIBN .80 | . peylschlandlied « Sallor's Hompips  * Mozart Sonata * Ln Marseiliaise ROIAEV/KIt* Freq. Counter Chip, XTL 1%
F R BT N g R
. . Clock Genarator 195
SNMON 5 | swamn e | snaan L | Demisces menolencus e foace's s e e e e andard lsiaghons. Can be Used | misipG 4 Func. CMOS Stopwatch CKT 1336
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H5ES 50 | mMsIM L5 | Mssw 555 | seinse 54 o Wpinww LI Loa Canmp i1 | Lmssen CLaNES
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MSli2 MSM 2% | mssn 535 | #reinsc Lio Lo Mpinww L@ Ls L | Dvercs 1 | cwvesen 1w | BN ‘n
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P % [CALNeAR o i (174 WATT RESISTOR ASSORTMENTS —5%| CAPACITOR CORNER
Emﬂ 2.8 CANRIN CAIMH L35 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
cm: :: cm= 2.00 EM“:: 1.25 ASST.1  Sea. 27 Ohm 33 Ohm 3 Ohm 41 Ohm % Ohm  S50pes.  $1.95 | vaiue 14 1099 Mo+ | Value 14 10-99 100+
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Coion | EBioa % cowe  in ASST. et TR T el Bz el ms &
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UVS-11EL Replacement Bu

UVS-IE ... $79.95

MM N /WKy Serial Kayboard Encodir I.H

‘E“EECO W&Eﬁpﬁwﬂcu aink Mini- Dlprru 2400 Series

I
e =S

JOYSTICKS

2% Clock Modules] MICROPROCESSOR COMPONENTS _soos
12vDeC —— BOBOA/BOBOA SUPPORT DEVICES— DATA ACOUISITION {CONTINUED)——
OTIVE/ cPU ADCONCCH Bt AJD Converter (1Ch. Multl) s ] 0001 CMOS Data B i Leins B
AUTOM [y EBI Input/Outait u ADCHMITCEN BBt A/D Convertes (H-Ch. MuliL] 199 (040 pegeei 74C, CONNC, and A/D) Conpertees o
INSTRUMENT  |oeane Priority Interrupt Contral 3 | DACEOMEN  1-BRD/A Cany. Misro. Comp. (o) 11es | 002 National Intarface Data Book .. .. o
CLOCK e Bk Dirsctionsl Bus Driver 10 | DACHMLCN  18-81tD/A Conv, Micra. Comp. o) 1m0 w pages) O -'tm 53000, DETEC00, etc
APPLICATIONS: OPEEM Clock Generator Driver 1% | DACHSOLEN 1800t OfA Convester (B.09% Lin] L (18 LM, LF, ADC, DAC, L} i's
* In-dash sutoclocks  |2me b S A 14 | DACKHLEN  MORO/AConmitar R LInI S5 ] yopy National Sertesi0— Boad Lovei Compiter (24 pages . 4.8
G 33"’ LUCTLA System Controller £y (1l
[ INSE 1/0 Expandar for 4 Serhes 155
® Alrcraft-marine clks. linsi s Asynchronous Comm. Elsmant .
= 12vDC ope Instru. Jorss! Prog. Comm. 1/ (USART) (2]
. por orm oy e Theat UL =
red |ﬂlHUﬂ!ll\'. Lotvend Byeey: Rt aaenl.
Festures:Bright 0.3" green display. Intarnal crysial tme- |o0es)  No% WA Conul e
base, £ 0.5 sec, /day accur. Auto.display brightness control Joses Prog. CAT Controller
logic. Display color filterable to blue, blue-green, green & Jomn ::: m_-r,;m::-f‘:::\: InterTace :: l
yellow. Complete—just add switches and lens. DW"'“ ”"'."m:“}.w i e xL ul-: :m:alnu 1]
MA1003 Module g.05Lx1.75"Hx.54"D) . $16.95 |omm B9l B-Oirectianal Recaivs 3 | s s gt me o o] ﬁl: allll m: wa“ TraIISfllrll'IHI'S
T - L2 Mot Stathe 2001 Low Powar A m UM Plug and
CLOCK MODULES oPee Oetal Latehed Paripharal Drlver LS | Static
MA1023 7" Red Digital LED Clock Module B.05 [ormu Octal Latched Peripheral Driver A3 | 1M (UPDAIE) JEK Dynamic Bons (4 MIZS0OM ) 3‘. B.9.12V)
MA1026 .7 Dig, LED Alarm Clock/T| 18.95 SUPPORT DEVICES Feeitiay ﬁ,‘?’,’::‘“ ind Founn ulocnen: [+, sl fro
MAB036 3" Red Digital LED Clock/Timer 6.95 lucese 13 | sm i 31 o {ina from adapter to :iu&nl;“m
MA1002 E:: Red Digital LED Clock & Xformer 9.95 MPU with Clack and RAM H: et WMxl mnumg Fully Decosed " anap. TRVEOHE i hory
MA1010 .B" Red Digital LED Clock ?-lg e :"I:ﬂ':“l -:«Hum i :" “m NK' W Ic - 1 i il
o ral tnter, Cynam Price
mi:fﬂ: c‘rgaﬂ'r‘ur?g::llﬁgbmgmk ‘;'.ge aceu Priority Interrupt Controlier ::: uumu () ux Dfmlc 10 (UPCHIE-3) :"" 55 e &
s MELE  1EMxR-BIt MOM (MCRAN) MENGIJA B Oyn. X001 (lowar 4 of M 117VIB0Hz 12VAC 500mA X
TRANSFORMERS :‘w Arynchronoul Comm. Adaster . mﬂ llnpgmd] nn‘m l;m ~ i CE %i% |1ﬁm¢ 12:-!0-6 1?-"00 i&g
[ nchronous Serlal Dats Adapter &% BT RAM (160C) by 1 1 z 1 5195
:g :5 ﬁ::m:fr%'r'imfaz;g1&:&:&“" g“ i Gtdtuss Ciglial MODEM B | uronumiem s D-ynml:ll-pln wn] DCoRi2 TRVt 89,1250 300mA ne
M HNeps Modulato! T Sad-atH 13 DVe200 B0 200mA
102-P24 Xformer for MA1010 Clock 349 f O, Biaeisise e Trine (MCITH 23 | Trasea  lesed static wul oowo _IZovimoHz GVDG S00mA 0
| MICROPROCESSOR CHIPS————— PROMS/EPROMS
Sun Power Your Electronics! | ——WCROPROCESSOR Ct R =T ROML/ERROME = C 0 N NECTORS
SOLAR CE’.L PAN EL KIT TBOA (A1) CPU [(MKIMONS) (4MFZ) 198 1K EPRCM -.ul
corml =¥ ns | TMEINS MK EPROM (4V, +4V, +12V) 1.8 P P, S
Faatures: E ) » W | THIntel (ST MK EPROM (Single +3V) (X
‘m 101 in Series IDMINLADE CPU—4-BIt Siice (Com. Tems. Grase) IRM glﬂl‘l al ::‘é’:::‘{m - . l:::
= Output: omA 91 Mama) ] 5V
SVDC, to 200mA In Paraitel | [ESEL | :’n‘jl'.‘ﬂ?‘,;.‘:ﬁ" s il ] [l K EPROM (VLN HRMTA] as%
¥ ::ﬂn:""‘ nllnl':u’n il e ol m =umln :‘4 PROM (Opan Collsctor) e
or Pan CPU (286 Bytas RAM e Pan tor 13 =
» Over 11 square Inches of sctive cell | irsainn iy o ; e | msis 4005 Binclar PROM um| DB25P D-Subminiature Plug . . . . ... $2.95
N CPU w, ere In " eiea s
surface SHTIM Pl w/Basic Micre Intermreter n.-: ::m-: W T Bl eter PROM “L: gﬂzs;—‘s D-Subminiature sﬁm g.gg
* Yoltage line tap @ 0.5V incremants . — More B i = 20418-2 Serow Lock Hdwr. (2 DB:BS{P
« Provieion for charging batieries [TMSBIC MEeERL e O e DB51226 Cover for DBZBP/S
* Overall panel sire: S T Character Qanarator (Upoar Cass)  1.35| 22/44SE P.C. Edge (22/44 PI"I
e m | Rim o 2 |2 o READ oNGy MeMORIEE | Ucaal DG ek |
The JE30S Solar Gell Panel Kil contains 20 ssch solar celis. On the - ack . ..
wm are power (ine taps which alicw the user 1o select voltages. o] [Feeesomim] “"i::;":;'_‘:f:_ﬁ;:: ol UG175/U UHF Adaptaer A
ru-fr.an u'k'n‘ﬂ”&%?ﬁhm nl‘wlm:fMH g 1t Atpha, Qen, 1M ggzm u": Panel Recp. . . .
mare grade 1% ———MICROPROCESSOR MANUALS 58 UHF Adapter . . ...
el A oo of most por: v |z User el wm| PL259 UHFPlug . .. ...
ure’h Illmi tor r:nlu. ‘l':‘ldliulb'm powered cassette tape playsrs | :: :&2!:& :.- :mu-k wl UG260/U BNCPIUg .. ......
al unl tod ox| iman ar pri 3 i sar Manual 500
E305 e $39.95 i L ON UG1084/U  BNC Bulkhesd Recp.
3 osemcH Dual MOS Cisex Driver Mz
M | DssNCN Dual MOS Clock Driver ::!i ?.:l TR - 0
EPROM Erasing Lam e [ L : .
N Communication Chip e
- 9 P = sashaw G mmme  Seneteiece ta] 16K Conversion Kit
- I;:':c ?"K;l‘:nl:l‘l]lll“ :: copaan Microcantroliar wm’:ﬁulm RAM 6.8 :‘ﬁp"ﬂ \"::o’:':l:""m System to 16K.
ang Direct LED Orive coma
DATA ACOUISITION coPamN Mimeshiratis wN OOl 1»- 1.8 : 8 sa. MM5280 (UPD416/4116) 16K Dyn. Rams [*NS)
S SIPLIN Sy, D ton for C:
; AFBCH  Touh Toos Low mina Fiier 14w el e R AT s TRS-16K2 *150NS . .. ....,......
= Erases 2708, 2716, 17024, 5203Q, 52040, ate. AFIINC)  Teueh Tons High Bana Filtar nm [0 cHirs TRAS-16K3 *200NS .
- El‘lﬂl upto 4 ﬂ!bswithh 20 minutes. LMMSCH  Super Galn Op Amp 148 th Push Button Teiephons Disier n »
of one inch. LMIMZ  Constant Current Source T g I D us] TRS-16K4 *250NS ,
. ml foam linar rani 'mw"u“om"‘m 1 | Avsan Hayboard Encoder u:ryu ns
. LN JFET Input Op Amp LW -
. uit-tn safoty lock to pravent UV exposurs. LFMMN  Sample & Hold Amsiitiers 1) | 1oumee s sge-bimsaldcds) 5 J E610 ASC I I
— only 7-5/8" x 2-7/8" x 2 M Teenp. Comp. Prac. Raf. (Seom/CT . 500 | Wayboard Encoder (38 keys) L!I
- Cnmphu with holding tray for 4 chips. B g,'g hridbesd g:‘l’JM A5 | sanasaioony Push Button Putse Disier

Encoded Keyboard Kit

£!15 Adj. Dual Power Supply Kit (as shown) . .

[Picture not shown but similar In construction to above)

(m Hm?aw&mp!v Kit (5VDC, 1 amp) . 4.95
JI

$14.
Brd. (to JE200) +5,49 & +12V. $12.95
E210 Var. Pwr. Sply. Kit, 5-156VDC, to 1.5amp. $18.95

2400-10
Fart be.  Pos
T n
083 i m The JEG10 ASCIl Keyboard Kit can be interfaced into
xm..“‘ : . maost any computer systam. The kit comes complete
;M . B ﬁ| with an Industrial grads keyboard wswitch sssembly
(62-keys), IC's, sockets, connector, slectronic compo-
nents and a double-sided pri wLI'olnn board. ‘;rlh.
keyboard mbly requires +5Y 150maA snd —12V
JEBO8 PROGRAMMER | for aperation. Fes
\ 2704/2708 EPROM PROGRAMMER s, upper and
JSBK 5K Linear Taper Pots $5.25 Two usar-dafine keys provided for o
""""" T licatic Caps lock f o -anly alpha cf
JS100K 100K Linesr Taper Pots « ..o« . o+ sags | ominaruckmons Tore. Utiirzas a 2378 (40-pin) snceder raad-only memary
JVC4D 40K (2) Video Controller in case . . . $4,95 < Ovtainpmoninl wyatont har slarassmmpuier skbulis chip. Outputs directly compatible with TTL/DTL or
. .ﬂhmﬂ:wm MOS loglc arrays. Easy Interfacing with a IG-Diaﬂ“dh ar
L 18-pin edge connector. Size: 3% 'H x 14%"W x D
ALLIGATOR CLIP TEST LEADS | : Jo st aumes sy everees size: 4 14
2 Toines el JANS ur duestion (0 JE610/DTE-AK Hiciured aose) ... $124.95
10 LED"s for Addreas tar and = E-Koy K , PC Board,
".i.‘;;,-..,.':,.-e.:-r otec Thp Cte Mommeey L JEB10 Kit & Componants (rio caser. -3 79.95
15" LONG LEADS! B Rl Shack e e o o dats K62 e2-Key Keyboard (Keyboard eniy) ... S5 34.95
mmaﬁm“‘”m“‘m Al DTE-AK (case oniy — 3w Hxiwan-o)$ 49.95
mar Board sesembly with & suppliss and & sembily, ] JE212 — Negati 3
force Insertion mquirements: OW. Compact desk-top enclosure: egative 12VDC Adapter Board Kit
oardinated Mumunumhmmnmﬁmmmm,ﬁ'@ YNEWIZ for JE610 ASCI! KEYBOARD KIT
Heavy-duty leads, color coded. Insulated -l"n-!nrcllpun each end, 15" % 814D, Walght: § be. b Provides-12V DC from incoming SVDC . . $8.95
long. Two sach black, red, blue, white and yeliow. The JES0E EFACM A Bquin
#ALCP (10 porpack) ... $2.95ipkg. | SR mr o SR e i b e s JE600
- b antered dirsctly into th L Keytosed so the entire prigeam wil not be = =
JE215 Adjustable | sSEsimmrsssienoienra i mien iy |Hexadecimal Encoder Kit
_yslem. -
Dual Power Supply JEBOBKKIE. ..ot $309.95
m an sesalsusenss sanaraanay 5
General Description: The JE215 is a Dual Power FULL 8-BIT
Supply with independent adjustable positive and nega- JEB08-16K ADAPTER BOARD LATCHED OUTPUT
tive output voltages. A separate adjustment for each GENERAL DESCRIPTION: FOR 2‘?1!#2‘?“ EPII.OHS e 19-KEY KEYBOARD
of the supplies provides the user unlimited applications SR aﬁrmm Prege el g o -
for IC current voltage requirements. The supply can -nh‘&:: od 10 the EPROM. mnmu ZT18 (18K1 EPROM Is done separstsly 1o esch
also be used s & general all-purpose varisble power "‘I"Eh“;" Mm e o
supply. FEATURES: JEBO8-Upgrade  (Send NOd Jmﬂﬂl “: & 'OI' adapter installation .. .. The JEGDO E:T:l‘t’:r K.idvh-nnn‘jr:'l:‘ provides t“;‘:v":l’l‘lrl":.l
M‘MJE”“K At Rod 1o allow direct prog for B-bit
- g:;.:%uug?. ‘:.zg:?ucpp‘r\f)“ SY0% JEBOBA-18K Mod. E608 w/ Adspter IJm"“} Installed .. ........ $500.85 olrd:hi: mamory :ircu:u. Thri.; nddlll:nxl kays lli' p;}-
BVDC @ BOOmA, 10VDC @ 750mA, £10.00 Min. Order — U.S. Funds Only SM Sheets — 25¢ vl 'of user operations with one having a biy L]
s 5 output available. The cutput latched and monitored
:::gg: ig‘:ﬂiﬁ e Calif. Residents Add 6% Sales Tax Postage for you w‘;thia l:?D.u:dout:. :I-o“lr::u:u:ﬂcl :x:vnnnr:ryr:;ro:n.
® Two, 3-tarminal adj. IC regulators Postage—Add 5% plus $1.50 Insurance FREE 1882 JAMECO M?RLQG Features: Full B-bit lstched output for microprocessor
with thermal overioad protection. use. Thres uur define keys with one being bistable
circult provi for all 19 keys.
: L‘E‘D"]::‘r:::::::;:““” Eﬂ PHU"E @ LED rndnu!s to nrl;\r :ntr'fu. Ensy Inu:hclnu with
# Printed Board Construction @1_ ORDERS standard 16-pin IC connector. Only. iEVDC requlred
* 120VAC input ‘-\'Pa\-OG WELCOME tor operatlon. Size: 3)&{"';: x B 'W:!BB‘ =]
= ® Size: 3-1/2"w x 65-1/168"L x 2""H I Y ter assemblel
$24.95 C ELECTRON'CS [415, 592‘3091 JESOU;DTE HK__-_W“] 399.95

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

1/82 PRICES SUBJECT TO CHANGE

19-Key Hoxadec. Keyboard,

JEBOO Kit pc oard & cmpnts. (no case) . .$569.95

K 19 19-Key Keyboard (Heyboard only}....

$14.95
DTE-HK (case oniy — 3% Hxsw W xan''D) S“.y
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Someday you’'ll need a computer;

that’s when you should remember the best way to buy a stereo.

When buying a stereo, you pick and choose the best components available.

Computers are like stereos. You can buy all-in-one models that are great for the kids; but for
business, scientific, and industrial computer applications, the only way to protect your investment
and optimize performance is with a component system.

CompuPro makes the fastest most reliable, highest quality 5-100 components in the industry;

the same components chosen by companies like IBM can solve your computing problems too.

ompuPro’

OAKLAND AIRPORT, CA 94614-0355

division

(415)562-0636

10M is o registered trodemark of Intemartional Dusiness Mochines Inc

BOPCAU

ELECTRONICS

Our nationwide network of authorized sales centers will be glad to introduce you to CompuPro quality computing.

Call 415-562-0636 today for the center nearest you.

CIRCLE 49 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

2

¥ BATTERY ADAPTERS* $12.95

*Complete with 4 sanvo

“AR" size RECHARGEABLE sm{')'@m
BATTERIES-oNE SIZE FITS ALL. A" Becomesa® (
The ' M cell with ADAPTER'S will power most pr IIIIJCL'S ll\aT raqune

' or*D'" Batleries. Rechargeable over and over again, indefinitely
SM’ES MONEY 2 WAYS + Ends repeated purchasss of costly
inrowaways * Eliminates need to buy rechargeable *'C'" and 'D"" Calls.
*Set of Four - §12.95 » OPTIONAL RECHARGER - $5.95 (will charge 2
or4 “'AA" orone 9 Volt.) » NEED MORE? **AA"" Batteries $1.99 sach »
Adapter Sleeves-$1.50/°'C"'&"'D"" sot « 9 V. Rechargeabls 57.95 ea.
MC/VISA Accepted. Give card number and expiration date

Postage and Handling $2.00 - N.Y State add 7% %. Send Check/ Money Drder

| BURTOM PRODUCTS Corp. Dept RA-1. P.O. DRAWER E. CORAM, N.Y. 11727

e - NEW 1982 CATALOG

= BAK Tent Egwpment
« MATV CATV Access
= Tubes, Electralytics
+ Soldering lrom

* Chemical Producty

* Wire d Cable

TREMENDOUS SAVINGS
ON 1000°s OF ITEMS
Call or Write for FREE
Gift & Catalog
Toll Free 800 645-5833

* Power Access In NYS call 516 226-2700
: M renwes | RNJ ELECTRONICS INC.
+ EcEcfc P.O. Box 528

Lindenhurst, N.Y¥. 11757

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. |deal
home business. Write today for facts'
Postcard will do, Barta-RE-U, Box 248,
Walnut Creek, CA 94597.

FREE
CATALOG

OF
Burglar/Fire Alarms

Controls ® Power Sources

* Remote Stations = Holdup
Alarms e Wireless Components
e MNagnetic Contacts © Ultra-
sonic ® Microwave ® Infrared
¢ Sirens *  Bells » Glass Pro-
tection ® Shock Sensors ® Phone
alers » CCI'V o Locks  Safes

%mountain west

4215 N. 16th St. Dept. SP-1
Phocnix, Arizona 86016

1-800-528-6169
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SHEET METAL WORKERS

RIOK

MULTI-
PURPOSE ‘
® SHEAR

e PRESS BRAKE’
® SLIP ROLL

ALL FUNCTIONS
OPERATE . l
SIMULTANEOUSLY ,—‘.

THE COMPLETE R&D SHOP

® 24" wide @ 257 |bs.

® 20 ga. capacity mild steel or

® 050/.060" % hard aluminum

@ punches, special dies, stand
available as accessories

/

Spgcial
Purchase before Dec. 31, 1981

and receive a FREE
SHEAR-NOTCHER

SHEAR-NOTCHER

NO DISTORTION ® NO BURRS
® continuous shearing

® corner notching 35350

@ tab notching plus $4.00

@ nibbling shipping

Send for your FREE literature and
SHEET METALWORKER BULLETIN

PACIFIC ONE CORPORATION
410 W. Pacific Coast Hwy. Suite K202
Newport Beach, CA 92663 (714) 645-5962

CIRCLE 64 ON FREE INFORMATION CARD

Limited time, Introductory offer!

Assembled

PACCOM 8085A
TRAINING UNIT
Rated Best Value by instructors!

LEARN COMPUTING FROM THE GROUND UP!
@ Design and code microprocessor software.
e Use logic and bit manipulation technigues.
e Enter and execute programs on your own

computer.
e Understand microprocessor architecture.

o Control programmable input/output ports.
e Implement real-time interrupt and data
transfer. Design your own micro-computer

Comes to you complete:
e Step by step instruction manual, operators
manual
@ 8085A sub-routine manual, 352 pg. Cookbook.
® 334 pg. Software Des. book, 190 programs.
o Fully expandable, deluxe operating system.
Hardware includes:
e Fully assembled,  ® User determined BUS
tested 8085A unit. system.
@ CPU circuitry with @ Wire wrap area for
44 pin connector. buffers, gates, etc.

E I,( @ Two EPROM sockets.
CALL 1—800-425-'1044 TOLL-FREE

[J SEND FREE INTRO PLUS PARTS LIST

CIRCLE 61 ON FREE INFORMATION CARD




There’s No Place Like The Parts Place”

No Waiting! No Minimum Order! Low: Prices!

Schottky IC Sale' oW
Save & 33% 4
to 59¢

Description Type Cat.No. | Reg. | SALE
Quad 2-Input NAND Gate 74LS00 | 276-1900 | .79 | .59
Quad 2-Input NOR Gate 741502 | 276-1902 | .79 .59
Hex Inverter 74LS04 | 276-1904 | .79 | .59
Quad 2-Input AND Gate 74LS08 | 276-1908 | .79 | .59
Quad 2-Input OR Gate 74LS32 | 276-1915| .89 | .69
Dual D Flip Flop 74LS74 | 276-1919 | .79 | .59
4-Bit Bistable Latch 74LS75 | 276-1920 | .99 | .79
Decade Counter 74LS90 | 276-1923 | 1.09 | .89
Retrig. Monostable Multivibrator | 74LS123 | 273-1926 | 1.49 | 1.19
1 of 8 Decoder/Demultiplexer 74L5138 | 276-1939 | 1.19 | .99
4-Binary Counter 74LS161 | 276-1931 | 1.39 | 1.09
8-Bit Shift Register 74LS164 | 276-1932 | 1.39 | 1.09
Quad D Flip Flop 74LS175 | 276-1934 | 1.19 | .99
Up/Down Binary Counter 7415193 | 276-1936 | 1.49 | 1.19
Octal Inverting Bus/Line Driver 7415240 | 276-1940 | 1.99 | 1.49
Octal 3-State Non-Inv. Driver 7415244 | 276-1941 | 1.99 | 1.49
Octal Non-Inv. Bus Transceiver 7415245 | 276-1942 | 2.99 | 1.99
Hex Buffer (3-State) 7415367 | 276-1835 | 1.29 | .99
Octal D Latch, Fall Through 7415373 | 276-1943 | 2.39 | 1.59
Octal D Flip Flop (Edge Trig) 7415374 | 276-1944 | 2.39 | 1.59

Mini Reed Switches

198

Pkg. of 10

+ Hermetically Sealed
» Gold Plated Contacts
SPST. Contacts rated 500 mil-

liamps at 125VAC. Close when
netic field is present.

75-1610 ......... Pkg. of 10/1.98
Jumper Cable Sets
] &:‘f@

> T

o3

3]
Insulated Clip at Each End
Fig. | Length | Set of | Cat. No. |Price

Al 147 | 10 (278-1156|3.69
B | 24" 8 |278-1157|3.99
C | 407 6 |278-002 |3.99

‘Az‘D Converters

. ] 449
EIII 259 i

Data

Included

[A] TL507. Analog to digital. s-pm

DIP. 276-1789 2.59

(8] DACB801. Digital to analog
6-pin DIP.

Microwave Transistor

299

MRF-901. NPN for small-signal RF
use to beyond 2 GHz! Manufac-
turer’s prime. Why pay more?
276-2044

Low
Noise

Miniature DC Motors

NEW!
ony §Q¢

Pkg. of 2

Great for models, solar projects.
e from 12-6VDC. Include

gear. 273-219 ... .. .. Pkg. of 2/99¢

Pushbutton Binding
Posts

NEW!

- ]
139

Pkg. of 2

One red, one black. Accept up to

14-gauge wire. Require %s" mount-
ing holes. 274-660 . .. ..... ... 1.39

ggwer consumption, 1
Panel Meter Sale
52

Reg. 8.95

95
Each

Type Cat, No.

0-50 Microamperes DC | 270-1751
0-1 Milllamperes DC 270-1752
0-15 Voits DC 270-1754

Piezo Buzzer

3-29"

Loud 4.8 kHz signal. Ideal for bat-
rourts draws just 12 mA at
1%&%" With leads.

5VDC, 180-ohm coil. Contacts
rated 0.5 amps at 120VAC.
275-228

LCD Alarm Clock Module

For Video Games,
RC Vehicles and
Microcomputers

Two linear taper
controls with one

Quartz Controlled

19°

« Easy-to-Read Display
« Reads Time/Day/Date
+ 12 or 24-Hour Format

PCIM-161. Just add a battery, three switches and a buzzer (#273-
064), make a few easy solder connections and you have a com-
glete digital alarm clock! The Y4"-tall liquid crystal display has a
uilt-in backlight, plus PM, alarm-set and snooze indicators.
Approximately ¥ax1Vax74s"— mount it anywhere! 277-1005 . . .

19.95

RF Chokes
—
l.ow—Loss Low 89¢

1Dpl.H 155mps 273-101
100 wH. 2 amps. 273-102 . . . . 1. 09

bie 1"- .
long shaft. Slope-Front Cabinet
2711705 . 4.95 . = "EW'
Rocker Switches . ' ‘5@7 --!".-%?*:,3 95'
89 ‘ = 4
LOWAS 1 Non-Slip
Contacts rated 6A Rubber Feet
at 125VAC. Require Ideal for test equipment, audio mix-
%" mounting holes. ars, control panels. Steal. 578x4Vsx
SPST. 2?5-& .. 1.89 1% !'rmt] 274" (rear).

PC Board Holder
NEW!

95 completely
Adjustable

Frees both hands
for easier buliding

2?&%

Semiconductor
Reference Guide

A workbench "must”! Pin outs and
detailed data on Radio Shack ICs,
SCRs, diodes, opto devices and
more. Plus over 82,000 cross
reference/substitution listings. 264
pages. 276-4005 2.99

= A DIVISION OF TANDY CORPORATION *+ OVER 8200 LOCATIONS IN 76 COUNTRIES

Rad |o Ihaek

Retail prices may vary at individual stores and dealers

CIRCLE 6 ON FREE INFORMATION CARD
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T LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorparates brand-new D.C. design that gives a frequency
response from OHz-100KHz + 0.5dB! Added features
like tone defeat and loudness control let you tailor your
own frequency supplies to eliminate power fluctuation!
Specifications: ® TH.D. less than (05% ® T 1M less
than .005% ® Frequency response: DC to 100KHz +
0.5dB ® RIAA deviation. = ().2dB ® S/N ratio: better
than 70dB @ Sensitivity; Phono 2MV 47K/Aux. 100MV
100K ® Output level: 1. 3V ® Max output: 15V ® Tone
control: bass + 10dB @ 50Hz/treble £ 10dB @ 15Hz ®

Power supply: + 24 D.C. @ ().5A
Kit comes with regulated power supply. all you need is a
48V C.T. transformer @ 0.5A.

ONLY $44.50

Kiormer

$4.50 ea.

NEW MARK III
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display panel!!!
This Mark [[l LED level indicator is a new design PC board
with an arc-shape 4 colors LED display (change color from
red. yellow. green and the peak output indicated by rose)
The power range is very large from —30dB to +5dB. The
Mark Il indicator is applicable to 1 watt- 200 watts
amplifier operating voltage is 3V-9V DC at max 400 MA
The circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the speaker
cutput!

IN KIT FORM $18.50

100W CLASS A POWER AMP KIT

Dynamic Bias Class “A" circuit design makes this unit
unique in its class. Crystal clear, 100 watts power output
will satisfy the most picky fans. A perfect combination with
the TA-1020 low T.LM. stereo pre-amp
Specifications:
® Output power: 100W RMS into 8-ochm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
® TH.D: less than 0.008%
® 5/N ratio; better than 80dB
® [nput sensitivity: [V max.
® Power supply: = 40V @ 5 amp
® One channel. needs two for stereo

=.f

TA-1000KIT
$51.95
Power
transformer

$24.00 each

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit consists of 36 4-color
LED (15 per channel) to indicate the sound level output of
your amplifier from —36dB 4+3dB. Comes with a well-
designed silk screen printed plastic panel and has a
selector switch to allow floating or gradual output indicating,
Power supply is 6 12V D,C. with THG on board input
sensitivity controls. This unit can work with any amplifier
from 1W to 200W!

Kitincludes 70 pcs. driver transistors, 38 pes. matched 4-
color LED. all other electronic components. PC board and
front panel

MARK IV KIT
$31.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficiency power transistor
25D388 and LC. voltage regulator MC1733 Output
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp curent limited, Internal
resistance is less than 0.005 ohm: ripple and noise less
than 1 MV, dual on panel meter for voltage and amp
reading. also with on board LED and audible over load
indicator. Kit comes with predrilled P.C. board. instructions,
all necessary electronic components. transformer and a
professional look metal cabinet. The best project for
school and the most useful instrument for repairman,
Build one today!

MODEL TR 88A 0 ~ 15V D.C. 2 amp

MODEL TR 88B 0~ 30V D.C, 1 amp

$59.50 PER KIT

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX
p. ‘ications: ® 50 watts RMStotal (25W+

25W)

® Frequency Response: *
0.5dB. 20Hz~ 20KHz

® THD: 0.2% at full rated
output

® |nput Impedance: 20K ohms

@ Crosstalk: Betterthan 90dB
Model V-Amp 500 ® Sensitivity: 1.5V for full

REG. PRICE rated output

OURSPECIALPRICE e Speaker Load: 2 ~8 ohms
$55.00 EACH ® \oltage Supply: 9~18VD.C.

MARK V 15 STEPS LED
POWEROUTPUTINDICATORKIT
All functions same as Mark 1V but this is with
heavy duty aluminum front plate and case.
Can be easily slot into the front panel of your
auto. truck or boat. Operates on 12V DC.

$41.50 EACH KIT

REGULATED DUAL VOLTAGE

SUPPLY KIT

Fairchild 78MG and 79MG voitage regulator L.C. Kit

includes all electronic parts,

M sinks and P.C. board.
$12.50 PER KIT
0-30V D.C. REGULATED

Uses UA723 and ZN3055 Power TR
AMP. Complete with PC board and all
electronic parts, Tranformer for Power

+ 4.~ 30V DC 800 MA adjustable. fully regulated by
filter capacitors. LC.. heat
POWER SUPPLY KIT
output can be adjusted from 0-30V, 2
Supply. 2 AMP 24V x 2 $9.50

0-30 Power Supply
$10.50 each

$119.00 EACH ® 5/N Ratio: Greater than 95dB '

“FISHER” 30 WATT STEREO AMP

M MAIN AMP (15W x 2}

Kit includes 2 pes. Fisher PA 301
Hybrid IC all electronic parts with PC

Super Buy
Only $18.50

Board, Power supply + 16V DC (not
EW AUDIO AMP KIT

included). Power band with (KF 1%+
2 LM 380 with Volume Control
Power Supply 6 18V DC
ONLY
$6.00 EACH

3dB). Voltage gain 33dB. 20Hz-20KHz.
2 WATT AUDIO AMP

Pre assembled units, All you need is to hook up the
speaker and the volume control. Supply voltage from 9+
15V D.C. measures only 2" x 34", making it good for

- i

BUY 2 FOR
$4.99

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specifications:
@ Total Harmonic Distortion: Less than 0.05%
® |ntermodulation Distortion: (7T0Hz:7KHz = 4:1 SMPTE
Method) Less than 0.03%
® Frequency Response: Overall
+0.5dB, —1dE.
® RIAA Curve Deviation:
(30Hz ~ 15KHz)
® Channel separation (at rated output 1KHz)
® Phono, Tuner, Aux and Tape Monitor better than 70dB.
@ [nput sensitivity and impedance (1 KHz for rated output)
Phono: 2MV 47K chms Aux: 130MV 50K chms
Tuner: 130MV 50K ohms  Tape: 130MV 50K ohms
Graphic Equalizer control: 10 Band Slide Control
Frequency Bands: 31.5Hz; G3Hz: 125Hz; 250Hz; 500Hz;
1KHz: 2KHz: 4KHz: 8KHz: 16KHz also with on panel
selector for Phono, Tuner, Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electronic components, transformer.
instructions and a 19" rack mount type metal cabinet.

10Hz ~ 100KHz

(Phono) +0.2dB, —0.2dB

MODEL TA-2500
$119.00 PER KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

* SPECIAL *

EXCELLENT
PRICE!

MODEL 001-0034
Transformer (Optional)

This is a solid state all transistor circuitry with on board
sterec pre-amp for most microphone or phone input.
Power output employs 2 pairs matching Darlington Transis-
tors. Driven by the popular 2N3053 Driver Transistors.
Four built on board controls for; volume, balance, treble
and bass. Power supplies requires 48 VET 2.5 amp ftrans-
former. TH.D. of less than 0.1% between 100 Hz and
* 10KHz at full power. (30 Watts + 30 Watts loaded by 8nv).

$29.50 PER KIT
$10.50 EACH

applications. Comes
1 WATT AUDIO AMP ///

with hook up data
All parts are pre-assembled on a mini PC
Board. Supply Voltage 6+ 9V D.C.
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt offwhen circuit is shorted
or over load to protect your
amplifier as well as your speak-
ers. A must for OCL circuits.

KIT FORM $8.75 EA.

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give you
years of listening plea-
sure and follow you
wherever you go.
Made by the same
company in Japan
who use the "Big
Name.”

Complete set comes
with 1 Stereo head-
phone, 3 AA size al-
kaline batteries, |
leather like carrving
case for playerand 1
carrying case for stor-
age of 4 cassette tapes
and 1 demo tape.

MODEL SWM-33

OUR DIRECT IMPORT PRICE $67.50




FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $£250 LM 7815 $1.20
MC 1350 $2.00 NE 565 F2.00
MC 1330 $3.00 Connectors Set $1.00
LM 1458 $1.00 1C Socket Set $2:00
LM 380 $2.00 Matching Transformer $1.40

Sanye UHF Tuner $35.00 Tolriod Coils

Capacitors Set 31250 (Set of 4) 33.00
Resistors Set $200 Speaker Cabinet $1295
Trim Pots. Transformer

Trim Caps Set  $13.50 18V 800MA $3.00
Pots and Knobs $£2.00

We sell you all the above components in a package for
$125.00 and you will receive a free predrilled P.C. board
and instructions at no charge!

DIGITAL TIMER/CLOCK
® 24 Hour preset time to turn on or oft
® 12 Hour green 0.5 display for time
@ pperated on 127~ 16V A.C
The whole timer is self
contained in a compact
plastic case (as seen in
phato). Designed for VTR
with push button switch
for easy setting Limited
quantity available

NOW ONLY $12.94

MODEL VEQ 0143

SANYO UHF VARACTOR TUNER
For UHF CH 14 83
Tuning voltage + 1V~ +28V D.C. Input impedance 75
OHM. LF. band width 7 ~ 16 MHz. Noise figure 11 .5dB
MAX. Size 2% x 1" x Supply voltage 15V D.C.
Sound LF. = 58.0 MHz
Video LF. = 62.5 MHz.

g

s

.lv
J el
Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool you!

i

All units are brand new
from Sanyo.
MODEL 115-B-405A

$35.00 EACH

SANYO ANTENNA SIGNAL BOOSTER

This Booster is specially designed for UHF Channels
(14-83). After installed this unit (between the antenna input
cable and the UHF tuner) will have a minimum of 10dB
gain; that is approximately 2 times better than what you are
seeing now. ldeal for those who live in apartments that can-
not put up an outdoor antenna. Size is so small: only 2% x
142" x 1", Supply voliage is 15 VDC
-~

* NEW ITEM *
MODEL 001-0076

$12.50 EACH

q
No FCC license CRYSTAL

required CONTROLLED
$49.50
ADDITIONAL SYSTEM
MICROPHONE Transmitter: FET mic for flat 30
JRANLIIE ~18 KHz response extra con-
AVAILABLE trolled 49MHz AM Band for drift-
AT $28.00 EACH

free performance. 100 MW
output {range approx. Y4 mile)
for reliable long range
transmission: Powered by
a 9V radio battery (in-
cluded).

Receiver: Extra controlled
locks on 49MHz trans-
mitter signal.
With on panel
MURA WMS-49 Vil ‘rmater
monitors the signal strength from the microphone. Stan-
dard phonejack outlet connectionto a P.A. orother phane
input. 9V battery included, This professional set is ideal for
on stage, in field, church, in house or outdoor use.

13 FUNCTIONS LCD TIME MODULE

* Displays month, date and
day of the week

* Displays hour, minute and
second

* AM, PM Indicator

* Alarm 1 and Alarm 2 (Inde-
pendent]}

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL
AND JAI-ALAL
All boards complete with all parts ready to play. Requires
6C size batterles and a small speaker for sound effects,
The boards were surplus from a famous game manufac-
turer. They will play on all US standard black and white or
color TV sets. (Regular price for these games were $39.50
each) OUR PRICE ONLY $6.50 EACH

PART #57456

TENNIS JAI-ALAI

HOCKEY HANDBALL

* 10 Hours Stop Watch
# 12 Hours preseftable count
down time
* Hour Charm Indicator
$7.94 EACH . Backhiighl by touch of the
switc

These modules are brand new and made by LITRONIX.
Designed for a man's watch. Can be used for many applica-
tions. Comes with 2 silver batteries and the ceramic round
transducer,

MODEL 001-0062

SUPER FM WIRELESS MIC KIT—

MARK I

This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) up to 2 blocks away and
with the ultra sensitive condensor
microphone that comes with the
kit. allows you to pick up any sound
within 15 ft. away! Kit includes all
electronic parts, OSC coils, and
P.C. Board. Power supply 9V D.C.

$11.50 PER KIT

-

FMC-105

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA
Q MJ2955 PNP150 WattsBV=60YV $3.50
¥ 2N3055 NPN IC=15A per pair
e

All above parts guaranteed to be prime and come with
data sheets.

MJE2955 PNP90 Watts BV=60V  $3.00
MJE3055 NPN LC=10 A per pair

MJ15003 NPN250 Watts BV=140 V $12.00
MJ15004 PNP LC=20 A per pair

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powered by two AA size batteries.
Transmits in the range of 88-108 MHz with 3 transistor
circuits to meet with F.C.C. part 15 regulations. Element is
built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FM radio, signal can be heard anywhere on a one-acre lot.
Sound quality was judged “very good.”

MODEL WEM-36 $16.50 EACH

ELECTRONIC PIN BALL MACHINE

. That sounds and playslikethe
! real thing. All units are brand
new butwithout the case. Func-
tions of the game include
double flipper control, kicker
control, 1-4 players, 3 speed
ball control, tilt switch, auto-
matic score, extra bonus cave
and many more. All solid state
with LED panel, no moving

operate, speaker notincluded.

A perfect gift for yourself or friends.
sPECIAL $8.99 EACH  SPEAKER $1.25 EACH

parts. Requires 9V battery to-

MUFFIN FANS FOR EQUIPMENT COOLING
These fans are pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner
All in “like-new” condition
Size 4 11/16" x 1-1/2" x
4 11/16".

MODEL MF505

$9.50 EAcH

WHISTLE ACTIVATED SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance, as far as
30 feet away (sensitivity can be easily adjusted) will tum
the switch on, then match your whistle to it again. then it
turns off. Ideal for remate control toys. electrical appliance
such as lights. coffee pots. TV. Hi-Fi. radio or other
projects. Unit works on 9V D.C.

MODEL 968
$4.50 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT
This telephone rest can be used as a door charm, an
audible indicator and for many other sound projects. The
special custom made [.C. is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case,
pre-drilled P.C. board, volume control, special sound I.C.
speakers and all electronic components and instructions.
Ideal for home or school projects.

BUY
NOw!

SPECIAL
PRICE!
ONLY
$15.50 PERKIT

MODEL FIH-3000

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 8~15 Watt Fluo-
rescent Light Tubes. Ideal
for camper, outdoor, auto
or boat. Kit includes high
voltage coll. power transistor.
heat sink, all other electronic
parts and PC Board, light

tube not included!

$6.50 Per Kit

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry about battery, EXCLUSIVE‘.$3.95 ea.
because it has none! Easy to
carry in packet and handy to
use. [deal for emergency light
It generates its own electricity
by squeezing grip lever. Put r
one in your car. boat, camper ¥
or home. You may need it faiat?
some time!

Model F-179

ULTRASONIC
SWITCH KIT

Kit includes the Ultra Sonic Transducers. 2 PC Boards for
transmitter and receiver. All electronic parts and instruc-
tions. Easy to build and a lot of uses such as remote control
for TV. garage door. alarm system or counter, Unit

operates by 9-12 DC. $15.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 |.C. and
12V relay

$5.50 each

&£
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COMPUTERS
ATARI* 800"
COMPUTER SYSTEM
16k -*‘750.08

48k—-*898.0

‘APPLE Il Pius”

48k-$1199.00
64k

CONCORD COMPONENTS
COMPUTER i
PRODUCTS

1971 SO.STATE COLLEGE
ANAHEIM, CALIF. 92806 065‘\‘30
(714) 937-0637  +ee 2

= CHECK—M/0 404202 &t
CALENDAR (MSM 5832) VIsA w 4 o\’

NO COD

Bemerwim Mono Mets! Oate CHOS IC $

[ 10.MIN ORDER/CA RES ADD 6%
FRT

Twme. Monin Date. Year, &
Dy of Woeak

- Bus Orreried $10- $200 %250- $g,
sl 4745 28,58 5 i

Tt Address

e i =i *SPECIALS

(2 Tk il Cantal T S D BS ZENITH ZYM—121 Yidea Munitor: Green Phasphor
2inch 15+Mhz —Jl3400

*Sv Pow Sup
3inch MUFFIN FAN w/cord—=19,95
UPD 765: Floppy Disk Cont—*18.95
8155- RAM—$11.50
J 8255 PPl —- "'35..:
Wt e Z”l‘ s‘.l“ﬁ “m 1-15
e raay’ | w6amps | _$2500 W §085A- CPU—-.50
ciikreatl MCG800- CPy—=41.75
£R 2501 EAROM ——4.95

MONITORS
“AMDEK Corp”

ATARI
St:!flwc"e2$
Missle Command

Asteraids
Star Raiders

BiiuRETREBEARREERBEESY

EEELE LR

ERRaaRbuEEAREEREE

SHTAI6TM
SHTA8IN EPROMS
SHT4184N
SMT4185N
SHTAITAN
MT4ITSN

708
REAL-TIME CLOCK 78 550es B for 5.00ea
TSSes 4l MO0s

300MS 200es B for W.0O
e 200MS 235ea B for 18.00

SHT41B0M
SHTA181 N
SHTAYIIN

RuSSRALERY

2THL J00MS 225 dfr 190ss
200M5 m:«u 20088

2111 450MS 2.50es Mior 2.00sa

cond' d

o5
256
2
4.25
05
95
130
130

~N
Eigﬁ

3
3
£

_ g

BRaBaLE § By

‘811 C MASTER
45995+

8748—8—$31.00
3341PC —$2.00
MM3060— 35¢

1

EEEERL SRS

- s
-

RERESURRN R ERERRE R ERERARURRRIRRRRBER

47950

Qly price Fval

DISKETTE
«SALE»

Wabash:
— /%2495

Binch—10/*27.95

Dysan & Spectrum
also available!!
call for price

BERRZ22RRREBERRRR

"FT-%645.00
Interface & cable
{78.90

video
100

issEfigpa

video

Synertek
LOW COsT

MRF 901 12 = : 2 )
BLACK & WHITE e pes e 3 50
*2-7583. VIDEO MONITOR o a

AMDEN | LEEDEX) Corp

CIRCLE 40 ON FREE INFORMATION CARD

p oz J JAN. SPECIAL SALE
LA/
lE a=az ¥ WITROCOMPUTER PRODUCTS ON PREPAID DRDERS
I:II.IFBIIHi.I cn'P“TER svs‘rﬁ.s [CHARGE CARDS AND COD OR PO NOT AVAILABLE ON THESE OFFERS)
= $100 PRODUCTS WAMECO MEM-3 A & T (LESS RAM) ....... $129.95
8100 CBIA 8080 PROCESSOR PCBD $32.95 WAMECO EPM-2 A & T (LESS ROM) ....... $ B9.95
2032 32K STATIC RAM A & T KIT...... §155.95 A&T - 521585 ) e $179.95
450 NSEC..5579.00, 300 NSEC. $585.00, 200 NSEC.5629.00 CB-2 280 PROCESSOR BOARD. SEMII0-45 5 e $189.95
2116 16K STATICRAM A& T. KIT ...$19895, A&T . §269.95 g B e
450 NSEC..$285.00, 300 NSEC..$289.00, 200 NSEC. $329,00 it e eVl oensin e /me'/'
2065 64K DYNAMIC RAM A & T $548.95 KIT " 15395 A&T  §199.08 I41& /frre. WAMECD INC.
5 FRAM A ST $379.95 BOARDS WITH MIKDS PARTS
2200:5:1 0DIMAN VB2 64 x 16 VIDED, PCBD $32.95
2422 FLOPPY DISC WITH CP/M 22" $329,95 KT (705 AL $23405 MEM-3 32K STATIC RAM, PCBD. $36.95
2802 6502 PROCESSOR A& T $282.95 — T IEE; . d KIT LESS RAM $95095 A&T $135.95
2810A ZBO CPUA & T $249.95 80 CHARACTER VIDEQ 4MH CPU-2 280 PROCESSOR, PCBD $32.95
2710A4 SERIAL 1/0 A& T $29195 KIT....... 834505 A&T 542595 KIT LESS ROM $109.95. A& T $149.95
2718A 2 SERIAL, 2 PARALLELA & T $305.95 UPGRADE RAMS FOR VB-3 $42.00 EPM-2 16K/32K EPROM, PCBD $3295
2720A 4 PARALLELA&T ....521495 KIT LESS ROM $6595, A& T $99.95
104 2 PARALLEL, 2 SERIAL PCBD $32.95
PROTO BOARDS WW $39.95, SOLDERTAIL §29.95 KIT $155 gﬁL ALT $19495 FPB-1 FRONT PANEL. PCBD $48.50
; : KIT 514495 A&T 518495
APPLE PRODUCTS il Al PR S18595 |  INVENTORY CLEARANCE. MONTH OF JANUARY ONLY
71144 12K ROM/PROM $68.50 ' ' PREPAID BY CHECK OR MONEY ORDER ONLY
7424A CALENDAR/CLOCK $106.95 MB-10 16K STATIC RAM LIMITED QUANTITY. SUBJECT TO STOCK ON HAND
7440A PROGRAMMABLE TIMER $98.50 KIT $29995 A& T §339.95 M0 $10 75t S8 7161 $50
TATOA A TO O CONVERTER .. $105.95 APPLE PRODUCTS 740 08 7453 o8 74162 60
TAMRLHIE, (1€ 480} INTERFACE 520598 AB8 IEEE 488 INTERFACE s30095 | o 1 ot A
7710A ASYNC SERIAL $12595 : 7 u 1
77124 SYNC SERIAL §153.95 AID SERIAL/PARALLEL INTERFACE s o8 ns s e 2
7720A PARALLEL STANDARD $98.95 KIT $12595 A&T $155.95 7410 10 ;a:: ;: m;z 60
17208 PARALLEL CENTRONICS $9895 ASI0 SERIAL /0 ML G s Wi
78118 ARITHMETIC PROCESSOR W/DISC. $342.95 KIT $B795 ALT 89795 7420 0 7456 15 M7 40
7811C ARITHMETIC PROCESSOR W/ROM $34295 APIO PARALLEL 10 7423 08 74107 20 184 50
1500A WW BOARD. .. .. $2295 KIT(W/OCABLES). . $6795 A&T(W/OCABLES)  $8795 ek bt it |
7510A SOLDERTAH: BOARD $23.95 7430 10 4141 30 7414 60
) OTHER SSM PRODUCTS ARE AVAILABLE. Wiz 18 151 30 iss 69
O SOFTWARE CALL FOR PRICES 7437 10 74156 30 74368 45
— T
z . o 08 i 0 T
5] 2610 CP/M™MACRO ASSEMBLER ON DISK $76.95 7448 SRR ISt T 5L
© 2620 CP/M™SYMBOLIC INSTRUCTION DEBUGGER . $64.25
S 2630 CP/M™TEXT FORMATER et 56425 OB MASTEACHANGE: st L s it
. I . inderl JTDer. x| Lan
5 2640 CP/M™BACKGROUND PRINT UTILITY $4295 e Ve Aowk Mu;jﬁ};;‘m O ruth Shek o e ol
w MONDAY-FRIDAY, 8.00 TO 12:00, 100 TO 530 be sent post paid in U5 |1 you are not a regulas customer, please use charge. cashier's
L] THURSDAYS, 8:00 TO 900 P.M :Mckg Q‘OQW maney 01%:“0“‘«:-:2 there w;lnbe 2 fwirweek d:\Il‘T for checks 1o
If g 1 ) ]
g OTHER GCS PRODUCTS ARE AVAILABLE. BOX 955 L GRANADA, CA 94018 e e o et b e i e 1
< CALLrORERICE PR E SEND F R 1o AT TOR AND-COMAUTER PARS LIST. | o S S48 s e s e 31128

-
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SURPLUS
ELECTRONICS
CORP.

7294 NW. 54th Street Fhone. (300 80T
Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa.

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

“TANK BATTLE” TV GAME C.B. SPECIAL
In just a short time and with a few minor parts, the most CONVERT THESE TO 10 METER FM

b g iRt New HY-GAIN printed circuit board assembly with PLLOZA
?\m independent tanks rumble thru land mine fields, chip and 3 crystals. (Squelch pot, volume control and
shoot shells and fragment when hit. Four distinct engine % channel switch not included. ) Boards sold as is, the way we
sounds are produced for the different speeds. Sounds of i bg ught tljem from the manufacturer. Board dimensions

quatire, shellbursis and tank explosionsae relstic. iy O'x 6%
il i U h s =L B o $7.50 50-99 $6.00
;%wsgs IS Pon w1049 $6.50 100-ur $95.50
.J9 ed.
COPPER TRIMMER CAP E:';'”J::_:'SDH COMPUTER GRADE ELECTROLYTICS
CI.;{ADEMBQ?”AG]RD 1.5-20pF ) VALUE/MFD  VOLTS DIAM. /LGTH. PRICE
i ol (ARCO PC-402) 63,000 @ 15V 3 x5%"  $4.00ea.
Tlﬁckhes: .0[;‘25 50¢ ea 10,000 @ 20V 1%" x 53" $3.00 ea.
$2.00 i 2,700 @ 25V 1Va™ X 2Va" $2.00 ea.
LU0 ea. 2,900 @ 25V 1% x 2" $2.00 ea.
SUB-MINHIOKPOT | cpopgerasoun, | 100000 @ 30V 3 x5%"  $6.00¢a.
DAR SWITCH { ES=== i on-0ff ek Sk 0 @ O RO IR $4.00
‘@‘_& s 4" hole mount, Scale 1-20 Top 34,800 @ 50V 4] f x5% s3.m ea.
BT 1" D shat, 0.5 Battom. 450 @ 75V 1" x2%" $2.00 ea.
TUTT 5/$1.00 %" thread section. ' 500 @ 100V 112" x 314" $2.00 ca.
5 POSITION $1.00 . $1.25 ¢a. 5/$5.00 50 @ 450V 1% x2 $2.00 ¢a.
10 POSITION $2.00 ea. POWER TELEPHONE & TTY
12 POSITION $2.5002. | TRANSFORMER INTERFACE MODEM 9 VOLT:MNiCd MUFFIN FANS
MFG by Anderson Jacobson RECHARGEABLE
$14.95 ca. DAA Modehn\: Model DG 230 with A-35 BATTERY
AMP METEHS Primary—115 vac Telephone Coupler
Secondary — 32 v with
24 vtap at 15 amps NEW. Replaces
Dim. 41" h X 3%" w X 4" deep !rne popu a{3 av Sl
ransistor Battery.
SOLID GEL BATTERY
: Rated 300 Baud.
6 voll @ 8.h. with Charger :ﬂl::%ﬂ’n”u Ir:o”u ‘:sar:" i 1[:;;'“”;”?'?:} D'%M'ﬁﬁ $4.75 ca.
2V4" square, no shunt required. R ooe L 200 P MOl
e o shun et $14.95 | comnecos "X salir s 070 e spce [ MAMOGANY 3 Blaiog Ay Sapn
M ts: 0-6. 0-10. 017 2225 Hz mark. Telephone coupler has 4-ft. card PROJECT BOX USED
ovements: N i Elpower EP 680 may be charged con- g:u plug. Size 4% Wx 15 Lr:‘.!' Dp. designed to s-l 50 ea
$2.50 ea stant voltage or constant current. Bat- B L pus Ty pans Eeciuics in cace, | 2 3 110 VAC $95.99 ea.
: tery is set!—curgalned ct?nd requires no cord and plug, Operates on 115 vac, 5078 g NEW
maintenance. Connections made wi e wi ! : p
SPEAKER guick connect lugs. All plastic case size fﬁ;“nﬂ 2:2?,,';‘:;.‘";,?é’:;{'.iﬁ"‘é’;.fg.ffu‘n“;rﬂ,",ﬁ“ iFz L 230,VAG Model MU3AY
% h x 2% w x 4% |, weight 4 Ibs. teed AN AN $12.00 ca.
3" Diam., ; TEXAS INSTRUMENT AXIAL LEAD 4% wx7%" | x%" to1%"h =
8 0HM KEYBOARD ELECTROLYTIC Hasali
' p for recessed face
9 Yeatts CAPACITORS plate and a felt bottom SPRITE FAN
2uF@ 15V12/$1.00 POWER SUPPLY Mfg. by Rotron Inc.,
200 EE K S92 ina e
L ' 20uF@ 15V12/81. = .
COAX CONNECTORS | ;s 3 jide switches, 26 different S0uF@ 15V12/§1.00  f2vdc 1amps | (Impedance protected.)
UG-273/U BNC-F/UHF-M gg keys, key pad removable by 4 screws 22uF@ 25V12/$1.00 S vectamps 3¥a"x 3Ya"x1%"
UG-255/U BNC-M/UHF-F  $3. 33uF@ 25V12/81.00
UG-146 A/U N-M/UHF-F u.ﬁ $1.95ca 5/$8.00 1uF@ 35V12/81.00 $12.00 e
UG-838/U N-F/UHF-M : 2 UF @ 150V 12/81, :
UG-175 RG-56 Adapt :‘.zu C & K SWITCHES 25ﬂrg gms}f?zﬁ $3.95¢ 7 POWER CORD
UG-176RG-59 Adapt  § .20 5 JUF@ 50V15/52.00 HEWLETTPAGRAADFYE
UG-1094 BNC-F/Panel  $1.00 5uF@ 50V15/$2.00 IC SOCKETS =
50239 50c 10uF@ 50V 15/$2.00 GOLD-PLATED et
PL259 60c 250 uF @ 25V 10/52.00 WIRE WRAP ;
cog&lrml.ﬂgﬁ?l.z 50 uF @ 75V 10/$2.00 PTOMeidhs Pr?‘;—igd
: 14pin  40C ea. ug with molde
$4.95/100' $3 w!50. L-3 MODEM CABLE o ﬁcea receptacle
i L ~5 o - ASSEMBLIES 16 pin ea Belden 16 AWG
# vemen
SCREW DRIVER KIT T e $5.50 00 $3.00 2.
S, XX\, 24-Voit POWER SUPPLY 5 4 AMPS
= ; MF ics Inc.
Handle stores four blades (momentary) Conn \\\\B\ GMbgdﬁfgghﬁlgithrlgl_]ﬁ o
2 single slot 5/32" & 3/32" J-3 7201 DPDT (special & 22 AWG \ i, $45.00
1phillips 1 scratch awl large rocker) Hood # Cond Length 2 g Input 105-125 vac 50/60 Hz. Has *
6” long with one blade inserted $1.00 c2. 6/$5.00 25 P 14 i5 E ot b L
$1.00 ca. U0 ea, - 258 10 17 10157 hx5"w — Sen, — out, ac neut, ac line and GND. 13 LBS.

TERMS: Al material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All ordars shipped UPS unless otherwise specified. Florida residents
please add 4% sales tax. Minimum order, $15.00. Foreign orders— US funds only, add 20% for shipping and handling.
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RADIO-ELECTRONICS

-
-

COMPUTER

V-1000

Vista
“V-DRIVE”

THE LAST WORD IN 8"
FLOPPY-DISK ENCLOSURES

THE VISTA V-1000 FLOPPY DISK DI'I'NESUHY!II:
.

%

$24.95 TRS-80/APPLE $24.95
41 Is’g. 16l{< {2;:!%250 ns.)
pcs for .95
l 6 K Call For Volume Pricing n AM
CENTRONICS PRINTER
* Cenlronics complote printer
® The T37 has everything Check
® New low price $835.00
32K STATIC RAM BOARD

MEMORY EXPANSION KITS.
Specify Computer
Modal 737 %i\
and compare ihe fealures \/
2 or 4 MHz Expandable uses 2114L's

. .

ety b 5 - bl & 5-100

_lunmm'ww and i rd s 16K 4 MHz Kit . . 150.95

“I.mmnmﬁ.h-lﬂm.m qi ‘EK‘"H’IA‘T 21795
32K MHz Kil . .. .289.95

g @ Oives ol mt
DISCOUNT PRICES

2K 4 MHz ALT . 335 00
Bare Board
Bare Bd. wiall pi

less mem . ...

-§ 395
CABINET wen (21 segie st drves kg powsr sty B catiel -~ $1495
CABINET wen (1) dncie siced s [rchatg owr sty & cabiel - $1995

i TRS 80° MODEL I,
PMC 80 ZENITH H89,
$-100, etc.
ONLY 310 ea.
MODEL V-801,
80 TRACKS, SS
ONLY 425‘“’ ea.
2 DRIVE CABLE..20.95 4 DRIVE CABLE..
MOSTEK MK4015
W 4K Dynamic RAM

1
' Refresh while supply lasts only 49
Pin equivalent to MK4027 except has 1 ms.

Z-8 CPU comes with
Tiny Basie & debug
program on the |.C.

BIPOLAR CPU SALE
Signetics 8 x 300 8 bit CPU
While stock lasts 14.95 ea.

UV “Eprom’' Eraser
Model UVs-11E $69.95
Holds 4 Eprom's al a lime
Backed by 45 years
expenence

Model 5-52T... $325.00
Pratessignal Indusinal Mod

NON-LINEAR SYSTEMS, INC.

20
DIGITAL

MUI!TIMETER $319%

BECKMAN
é’ DIGITAL MULTIMETERS

TECH 300 Digital Multimater
TECH 310 Digital Multimeter
TECH 330 Digital Multime
VC-201 Viny! Carrying Case.
DC-202 Deluxe Carrying Case
HWV-211 High Voltage Frnbn
RP-221 RP Prob
Ct-231 AC Current Clamp . . - .
L 241 Delxue Test 1-L:rm KI(- .
42

S-100 WW
$2.99 each

FIRST QUALITY AT SURPLUS PRICE

2708 EPROMS
PRIME-450 Ns.

8 for $29.95
4K STATIC RAM SELL-OFF

S

<3

The Preferred ?- D‘?
The new Series || CPU Boar resturea ad
MHz Z-80A CPU and full-featura front
panel. 20-slot actively terminated mother-
board, with 25 amp power supply (50/60 Hz
operation, incl. 88 cim fan).

ops-1, List $1795

ACP Price
$1499

SYSTEM 2A

with Z-B0A CPU 4
MHz, 64K RAM, /O Board, 20 slots, front
panel, double density disk controller
board. Full 1-year warranty.

List $3795 ACP Price $2995

Zilog 6104-4
TITTTTTYY 9
Same as TMS 4044 but designed specifically
for Z-80 based systems. This is full-spec
4K x 1 RAM, 450 Ns.
While supply lasts $1.49 each.

SPECIAL PURCHASE
59.95 Limited Supply $59.95

16K Altair RAM Boards. Fully Populated as is.

FLOPPY DISK DRIVES

GI.IME' mlllrack L)

DDDN. Dlﬂl Iy
ACP LOW PRICE 5589 95

Tandom I'mocrl L Dnl Drive.

8800 MICROMODULE™ PRICE US'I'
MODELNC. DESCRIPTION
S600A Single Board Microcomputer 5495 DD
Advanced Single Bd Comp. (6809} 5050]
I'a Slor Mother Board 500

= T00A CPU 4 MHz
:5 5 umc programmable lunclnon eys
ric ki

PRICING
$1099.00

l Sloi Idomllr Board

9E0: oc lwm Fmr Supply
w10 uraity Proto Board 39 $129500  109R.00
9811 Anth. Proc/Memory Module 40500
9512 Buffeved Uikty Proto Board 4800 79500 599.00
9616 32K EPROM/RAM Module 25000 k Driva Unit 129500 1099.00
9617 EPROM Programming Head 50 PC2032A AddOn Dol Mini Biak
9620 18 Channel Parallel /0 Module 295 00 arlu Unit . 1005.00 949,00
9622 Seral-Parallel |10 Module 2500 i~ ,F"‘ID'H ";! rix Printer,
9627 16K Static RAM Module 470ns 39500 PO BN A o P B0 Pririer Ly
9629 32K Static RAM 450ns oo JB-1201M{A) High Resalution
PE294 32K Static RAM 200ns 89500 s Mondior 20500
Card Extender = £800 JE12020MHIA) High Resolution
Muitple Programmable Timer 39500 Colar Monitor wiRGE Inpul 1195.00
650 BChanneiDuplex Seral UOMod 39500 PC-8091A AGE Cabie for
FES5 intelbgent Tage Controlier 50 00 Jc-tmnum Colar Monitor 1998
98103 32/32 110 Module 27500 Basic Lan, L..m.nq cu.q. !
96702 Contact Closure Module 25000 PCH00TA .::mmg uter

aronce
UNPOPULATED BOARDS {Also Avadable) %" Doat Dl Usar's s

1A Dual Digk Uiger

STORE w1

1310"B" E Edi Showroomy, Retail Wareh
STORE =2 e

542 W. Trimble Road, San Jose. CA 55131 » (408) 546.7010
*"Retail prices may vary.

0

Hox 17329

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!

. Proven Quality ractory tested products only.

2. Guaranteed Satisfaction

Call For Special School Discounts \$19,9-

E
164

MICROPROCESSORS STATICIRAMSE FLOPPY DISK 1/0
ZBOON 16 bl 1o BMb. 518900 177101 87 & Mindflcpey 7495
zmlsw‘oyn 149 00 1781 Duad Fiopoy 2098
m 895 178101 Dual Flopey 3695
1295 179102 Oual Floppy e
Fryern 1695 1783 DD, DS Floppy 4495
1695 1797 DD, DS Floppy 54.95
&oﬂ\}:u: : ;g 1861 Data Separator 1895
m‘.“:;‘ .'EE 2143 Clock Gen 1895
P, |
ALK ot FLOPF:‘:" CHIP SET
_— oy s Doutie Sided  Includes: i1
2003 -t Supersic 2005 681
TS gmle||_m' it 4095 P2128/03425 (455 ) 5:! B35 8 E; $79.95/set 2143
CP1600 3905 S50 1K a1 TS T
995 ?Il!’lv—l‘w—lk&« ns 895 g5 A/D cﬂ"“m“
085 830 B700 B it Benary 350
8701 101t By ::o!g
Bt 12
RAMS 9400 Vit 1o Froa, Cane 23
ATGMT16 TEK (18 Py A BT50 3% Digt 1395
Sal ol B416'3 200 Ns 2495 140808 © b1 395
4usex 6Pl 249 1400LE B b 5as
150 4K x 1 (18 Py 493 Dic A L1
‘Mllhlr.‘l'l‘«l 495 9295
mA:nna:w a8 DAC 100 205
2118 Bl B
T 116 PaUPD 414 i TV CHIPS/SOUND
2261 93 64K m_u (") ¥38500-1 8 Games BW 495
:;:g l:; 493 AY38515 ?°‘°’ Canvertar 285
ADVANCED SUPPORT | 33 i} RAMS W” Hi Bttty S g
AMI511 Arith, Processor . 17500 $19.95 ao: 13 AY38607-1 Shooting Gakery. . B.95
9812 Anln Processor 17500 AY38510 Sound Generalor . 1295
9513 U, Timing 1808 SNTEATT T) Sound Generator . 395
AMIGS 19 L 1895 SOCKETS privee A o+
LM 1883 AF Moddlalor 95
2-80 SUPPORT CHIPS | =hm | Lofts PRISIA00NAC CoRiliie S A
ZBOPID 25 MHz 873 i X -
oo somuiiiize |13 £ * WAVEFOR e
18 24 .
ZBOACTC 40 MHz 1295 0 ] m,m.,mg,,," L 50
I80-DMA 25 MMz 005 2 4 258
ZBOA-OMA 40 MHz 3695 -+ ) {Kises D,
HoSion 2sMt:.. ..3ag8 “ 5, Y3208 F unciicn Genaraioe . 523
2804510 - - -
:ws%:‘ :5::.; 47 g:g SHIFT REGISTERS
005102 25 MMz 3508 ZE INSI ON FORCE T wwﬂu ) e
803072 4.0 My 3040 |85Pnssse 4k sTE0 a0 028 BTV 14D MMEOSOM 294
2524V 149 25104 195
etk 357 Uik Ba dm
\
S R " 25 1de 31795
o 00 Med  Comen Aaw " 2529 140 3357 695
L 2T Red  Corn Catae " 2533 140 9403 2495
RS 500 Red  Comm Crmany |+1i " a7 895 408 895
FAREE1000 100 Rei  Com Covam n
FRDSET AN 500 Red  Comen Aeae
L] 00 Med  Corwm feocm | +11
NESX 300 Gem Cown Cabak i
st 500 Crarge Comm Laom 14
Ll K0 Fed  Comm Camay 1M
PRSI0 B0 Pmi  Comen homit "
.50 Lo B0 Red 4 x 7 Masdeces 1595
EO WPSOR)TION 000 Med 4 x 7 g Digt MO s
[ WPSOML-TTIN 300 Red  Comm Avade b
By TN Red  deaySal i 3
Lt 170 Pt Mmwc Dgiay bt 126
g nm 70 Mo Mamerca Dasey ¥
nan 27 Bed 417 hemsmrs " 750
50w N i 298
1898 AANTEA 270 Red  Ngra Werw (] %0
L1598 AN 200 el Cire Ao Mg OF 13 S0/100 5100 Connector wiw . 405
4595wk 30 ol o e L 2 50/100 5100 Comnector 8. 395
Gvom Ch, L1
8270, Fros: hvosey 1888 CANOH 30 fal o CunbiehgHOP 12 NAKED PC
6800 SUPPORT CHIPS B 3w Smimiey |0 00 Sound Bowad.... 83008
0101305 § N ‘;3 prreer e -l soell gl g LS+ 32K State nmqlm 3095
8821 . 50 TANDE X0 veios Come beode R DF m 18X Eprom (2! 2485
O e 1078  TADNI 300 veew Comwe kw71 270872718 Egvom 3495
1535 MONI %0 e OwtowcA i 00 2 ACPProto 2295
mﬂménﬂ D55 WO 30 wew Com Camam A TP 11 Vecter 8800 Proto 2270
mn‘w o Mo === Vaclor 8803 11 ski ME. ... 2605
T IC SPECIAL PURCHASE ACE Exlendar mConnit. 1898
e-m Seeai M-mar 85 muw Asm 885 | gSiot MotherBoard.
£982 Moaymtor :1:’9 D';'Ig:"’ %g a8iat Hﬂl""[!wdlm‘:s: g ::
£871A 10z GBC 2888 ,,mc.mﬁ S 0 % Feoy K8 (1 SHUGART: . 998
A |/MSIeers H S100UAY52910) Sound 3498
T D“""’ 218 | WC10145 18x4 ECL Ram s nd Bd 2494
MCaB4 1988 | wkassors cPU 4
eag47 2408 | M85 Static Mem 110 4 PRINTERS
SNT5138 46 TAMOS 3
nm SUPPORT CHIPS MC10210 B0 7oMo8 :
RN 1 ) 339 79 74187 prt
asa2 wlt T 1108 LMTIOCH n rusn .
B530-002.003,004.008. .. ... LMT1ICH TAC X
mheion ICM 7045 Mu.m smmw‘ 2391 -5495.00
8881 ICM 7207 Qucillaicr Controlier TS -SEa0
Eaven ter 7208 Tt e -.BE5.00
BIPOLAR PROMS | Esiiishitecr™s M| =
1age BIRNCE 1
We d LM 1850N Ground Fault IC /10| | Cenliomicats - Ao
s do LM 2000M Ohiad Ampidiar 200 | Vistay-300250 149500
Custom Programming LM 2017 Freq, to Vit Cony 20199 5k -1795.00
ES2V8I0S00TIS 18 . e AY-3-3550 4% it DMM 24 Malibi 165 1996.00
B500E01 450,00
RO AY-5-3807 40MHz DVM 8 A
$5312380 DTG IS, 458 | e A0 Mouie B Datecins 1 900 1 S®
EI51204800748307 288400 429 27508 32 x 8 Prom (B 5800} 2
ettt R e TERMINALS
1 bt f
R isimaaan mae 88 | o a2 MNRS}OE:;:W.! w100
et el mnmmm 8 | spx3yopto 200 ETEvIED
mmmadmnzﬁm L1298 Jﬂaﬁm amlca nesr 450
830 Cisdusy 98 nas
iy nm Mam. Shitt n.g 395
MOS PROMS £318 TV on Do, Grcust. 120
oHEOSTS. o B | oD T
’r’dg““w'ﬂﬂ“ § l'l‘ule m“ mn mmns 175
i e w | eeo 4|u4927meu.’ul< o
T a¥x1 16 195
52 7520125 TETT 125
g idns 1480 21 ‘vgs Daasss 3 SANYO
Ll 4136 FOE ]
% | wcin 835 RCa131. 2103 . MONITORS
MUS298-AA8 . 195 COMSO2T 3985 Vikisn Sorn
CHARACTER O8N, hisso i e |
B e
1 ! mu - Graen
3813:40M3 (21 Lower 1408 VERBATIM DISKETTES | oma01313- colar
MCMBATIO Agcll Shifted  12.08 100% CERTIFIED ERROR-FREE! MEC Grean 259
el N sy 11 )i et s ke HhSETEcoen e iie 2
MCHO8750 Alpha Control 1345 o  oescarnon cenox 10 | AMKEKALEEOER 13- Grar TT0.00
UARTS/BAUD RATE 55100 10 rod u dore. s i e
D10 10 e aed WS Ange sic 12985 TEAMS: Use check MC, VIBA
TRIGOZE (5. 12V} 305 5506 1 Hoe Ha Monps e .wr_x CH, or COD. COD recuires
AYS1013 15V, 129 495 - 5% depcai
NS o 633 * b7 s o o
:‘,}2‘""“‘“’ 1 SO 5o o Seciomd THS 80w 2
tos TN 10 Hote Hard NS R nH
2350051 s IR e R
Lot 235 &M mL we m(!: u”u BT B e
1 Secied Lok s
SALE TR14TZE ..ooooocneee L s i
fppesln 1105 oot 16 How Ml Nesw? [
et | 1495 r b CEATIFIED MIKETTES
el le 1694 [OR01 S Sege Denaty a0 53150
S e B3 EeteEah T
aﬁa 2378 D INQODIRS Iom:.‘u::onl.:;mlcma \:m i
AVAILABLE
‘,! “ WE BTOCK ety o reserve the Aght to sub-
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Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

FOR INTERNATIONAL ORDERS
1310 E. Edinger (714) 953-0604
SantaAna, CA92705 TWX:910-595-156




SNT410TN
SNT4109N
SNT4116N
SNT4121N
SN74122N
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SHT4123N
SNT4125N
SNT4126M
SNT412801
SHT4 12N
SHT4126N
SNT4138N
SNTA14IN
SNTA142N
SNT4143N
SNT4144N
SNT4145N
SNTA14TN
SNT4148N
SNT4150H
NT4151N
MNT41524
SNT4183N
SNT4154N
SNT4155N
SHT4156H
SNT415TH
SNT4158N
SNT4180N
SHT4161N
SNT4162N
SNT4183N
SNTA1E84N
SNT4185M
SNT4188N
SNT416TN
SHTA1TON
SNTAT2N
SNTA1TIN
SNTATAN
SN741T5N
SNT41TEN
SNT41TTN
SNT41TON
SNT4180N
SHT41B1N
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SHT4185N
SNT4186N
SNT4188N
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SNT4133N
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TACITA
TACATS
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T4CH23
MMBOCSS
MMBOCaT
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TALS153N
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TALS165N
TALS1B6N
TALS168N
T4LS18GN
TALS1TON
TALS1T3IN
TALS1T4N

TALS190N
TALSTEIN

LM1414N

S il B e
BERCRRITREER

-
D

LpTpAs s, A NN, e Nt
BEooRRia388RBRs bR RERREEE2REEEE

MR

e e Gy e

B323aRRaBBRaS

BEBENIR

1.75
1.80

-'Ps

L L Sl o e Tl S o S Y
BB RRE Rz BB ERE 5858088 8AGR

SRy Y

W = L
)
&

HP-85
$2695.00

HP 7225 Graphics Plotter .

HP 18K Mlmury Module

HP 5 1/4" Dual Master Flex. Disk Drive. 2!00 00
HP 5 1/4" Single Master Flex. Disc Drlvﬂ!mﬂ}
HP Personality Module .
HP ROM Drawar
HP Plotter/Printer ROM
HP Input/Output ROM
HP Mairix ROM .

HP Senal Interface ‘RS 2

HP-41: Powerlul, Yet Ensy to Use
The HP-41

Apple 1® 64K

Z-80 Softcard
16K Ram Card
Disk Il wicontroller

Apple Il w/48K Call

Maxi-System

for more pricing!

Total Value $2719% your price $2229%
save!

For Pascal System add $425°

I hardware clearance up to 25% off

VISTA COMPUTER

.
HP 41-CV  you in words as well as numbers
You can customize the HP-41 to
your own design

Programming s fast and easy.
Continuous Memory saves
w:wlmngﬂ

Optional Poripherals allow you
1o expand capabilities.

HP-41 Systam | ..

HP-41 System Il .

HP-Card Reader ,

HP-Optical Wand
HP-Pilotter/Printer

HP-Ouad RAM . ..

Completely
Assombled
WiAkpplications
Manual

= Automation or
Robotic Assembly

= Education in
Robotic Priciples

» Computer Art and Games

$1695°

Armbasic Software for TRS-80
‘wiApplications Manual . sag”
Applicaticne/Roferance Mani

==
California Computer Syslems 2200

SUPER S-100 BUY!

= 12 Slot Mainframe

= 64 bynamic RAM

= CPIMT™M 22

« 'Z:80 CPU 4 MHz wiSerial 10

= Double Density Disk Controller

= Interface to Vista V-1000 Chassis
SPECIAL PACKAGE PRICE

FOR COMPLETE sysTem  1899.00
with {2) Shugart Double Dansity

Floppys mounted. add 149500

5. Haw

mnl,mwoaw % New

Vimken 40°%40 m
L

o
Sirm
Hew

ocarmmlcw T30M
Aevle Vi Spesd Serial 10

Canironics Prinkee k0.
Apgiesstt Il Firmmware .
Apple
Appla Gragiics Tabist
Asple Prtotyps Cand
Appie Dok il wi cont. 3.3
Apple Diak |

Care

Fascal Lasgu
Farsie Prmve G5
oomuunun Card

Qﬂl.f."w \l‘lll-l* WIN

Apple Il
1285 RAM
*I::um:lw
127 Green”
Proaphor Moniter

4200%

New gjoppic software

Visicalc—MNow Better Than Evar 169.00
Visiplot—Graph your
Visicalc Worksheets
Visitrend/Visiplot—Visiplot
wiTtend Analysis
Visidex—The Uitimate
DBMS Visicalc Compatible
Visiterm—Communicate
wiother Systems
BPI General Ledger
BPI Accounts Receivable
BPI Inventory

40-Pin Clip  PC0

Inventory System
Infotory Inventory System
Microcom Microcourler
Microcom Ml:mlalwrluh
Accounting Plus || Biz Pk
Stonewars DB Masi|
Utility Pkg (For above) &9 00

-
Proto Boards
1895 PB-104, £4 .00
P R
1.00
:gm PB-203A-KI 12900

il
AUTO-CAT™
Automatic Answer
Direct Connect

0-300 Band
List 279
ACP 245%

™ List 198%

Answer Originate ACP 169%

D-CAT™
direct Connect

0-300 Band.
List 249%

acp 1899°

‘i‘ Rockwell Single Board

Computers

AIM B5 wi1K
AlM B5 widK
BK BASIC ROM 99.00
4K hSSE MSLER ROM B4.00
POWER 64.95
ENC LOSURE

TOTALSYSTEM widK
SYNERTEK SYM-1
SDZ-BOSTARTERKIT
5D Z.80 STARTER KiT ALT

00 Z-80 A

CROMEMCO Z-80 SBC

We only offer Apple
CPM software which
has been evaluated
by our software staff.

WORDSTAR-The Benchmark of
Werdprocessing soliware requires Z-80
& B0x24 349.00

VTS5-80 CPIM-Wordprocessor has no
SCrean menus Uses new keycaps
(supplied) 1o display Key functions
31900 New
MAIL-MERGE-A Wordstar Enhance-
maent Pkg. allows form-letter genera-
tion & chained printing 169.00
SPELI.GUI\HD -Will proofread Wordstar
Texi files against an
000 word

¥
169.00
SUPER SORT-WIll sort, merge, &
perform record selection on your
CPIM Data Files 169.00

FORTRA 80-By Microsoft 195.00
COBOL 80 By Microsoft 749.00

ACS BASIC ACCOUNTING SYSTEM, Total
accounting system includes GIL, A/R, A/P,
PAYROLL 859.00

New

Breakthru in Apple II* Mass Storage!

Vista A800 Quad Density DMA 8" Disk

Controller \

Model ABOO.

e -

- only5595°°

@pecial cOmplete Subsystem Offer |

* V1000 w/two Qume Datatrack 8 »

Cable, ready to run

*  ABOO Apple Il 8" Disk Controller

Total Value $2939%°

your price$2495%°

M ATARI 800 & 400

8 —\ Personal Computer System

ATARI 800 $79900
ATARI 400 §37500

.leRl 800 Includes: C-umputer Console, BASIC Lang. Cartridge, BASIC

S!D Dise an
Ln & Cal

s
o Casaes g
Buaress Communitens

Baag Pacrakogy
Efecian Weteg

[ ]
00 Prrcies of Fconamay

Prog 800 Operator's Manual w/Notebook,
16K RAM Module, Power Supplv TV Switch Box.
Carmputer Lo 5

o
oo
100

Sy
Basc Eeweay
Base

Rasi Gy pmd Frogren Cmaston
Gurde 13 BASIC. Pragrameng
BASIE Game Pragrams

L]

A A Memor, Mo
1 RN My Made
Bairtn

Barn Dartiry

Dos For Warage
lssary Losndary

Joviten Connoder Pas

P.O. Box 17329 Irvine, Calif, 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

CIRCLE 4 ON FREE INFORMATION CARD

DRIVER'S LICENSE & OR MAJOR CREDIT CARD
= ISREOQUIREDON ALLCHECKS. MONEY ORDER
OR CASHIER CHECK WILL FACILITATE THE
SHIPMENT OF YOUR PURCHASE

RETAIL STORES OPEN MON-SAT
STORE #1. 1310 "B° E. Edinger, Santa Ana, CA 92705 Showrooms, Retall, Warehouse
STORE =2: 542 Timble Aoad. San Jose, CA 95131 » (408) 946-7010

“*Retail prices may vary.

2861 AHVNNVI
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BULLET ELECTRONICS

P.0. BOX 401244R
GARLAND, TX. 75040
(214) 278-3553

Sound Effects Kit $18.50

he SE-01 s a complele kil that

&34 5 containg all the parts 1o build a

programmable sound effects

generator. Designed around

ihe new Texas Instruments

SNTE477 Sound Chip, the

lboard provides banks of MINI

DIP swiiches and pots to

program the vanous com

binaligns of the SLF Cscillator,

VCO. Moize, One Shot, and

Envelopa Controls. A Quad Op

Amp IC iz used lo implement

an Adjustable Pulse Genera-

tor, Level Comparaior and

Multiples. Osciilator for even

more yersatiiity. The 34" x §7

PC Board features a profotyps

area 1o allow . for user added

cirguitry. Easily programmed

to duplicate Explosions,

Phasor Guns, Steam Trains, o

almeost an infinite number of

olher sounds. The unit has a

muitiple of applications The

low price includes all parts.

assembly manual. programming charts. and detallad 78477 chip

specifications. It runs on a 9V battery {not included). On board

100MW amp will drive a small speaker directly, of the unil can be

connecied 10 your stereo with incredible results! (Speaker not
included). T64TT is included. Available separately for $3.15 each

Doomsday Alarm Kit $9.95

If you have trouble sleeping and you would like the rest of
the neighborhood to share your misery then this little kit
will be for you! There is no way to accurately describe the
unearthly howls, screams and tones that come out of this
kit. Four separate tone oscillators are mixed, cancelled
and stepped at a varying rate. 10 Watts of crazy sounds. A
great fun kit or a practical burglar alarm. Complete with
PC board and all necessary components less speaker. For
6-12 VDC. ORDER DA-02

Overvoltage Protection Kit $6.95

Protect your expensive equipment from overvoltage
conditions. Every computer should have one! Works with any

fused DC power source from 10 to 20 volts up to 25 amps

7 Watt Audio Amp Kit $5.95

SMALL. SINGLE HYBRID |G AND COMPONENTS FIT ON A 2" x 3" PC
BOARD (INCLUDED) AUNS ON12VDC GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT

AY3-8910 PROGRAMMABLE SOUND GENERATOR

Stereo AMP/Power Supply Board
Takes low level audio and drives 8 ohm speakers ON-
BOARD Rectifiers and Filter supply power for AMP
AND TUNER, VOLUME, BALANCE,

The Greatest Breakthrough
In Electronic Music Ever!

Car Homs

The Toys

Super Music
Maker
REVISION 2

$24.95
(Basic Kit)

Does not include speaker
swilches or 2708 AOM.

Music Boxes
Store Displays

Now you can play hundreds of songs using the Bullet Super
Music Maker. The unit features a single faclory
prog icrog IC that comes with 20 pre-
programmed short tunes. By adding the additional PROMS
{2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compact electronic
instrument that will play dozens, hundreds or even
thousands of selections of music. The kit comes with all
electronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 43"
The 7 walt amplifier section is on the same PC board and
drives an 8 ohm speaker (not included), from a whisper to
ear splitting volume. Since the unit works on 12 VDC or 12
VAC®, vehicle or portable operation is possible. What do
you get for $24.957 Everything but a speaker, transformer,

RADIO-ELECTRONICS

-l
i

PLU%;&OH,P,'?:;BLE and TONE SLIDE CONTROLS case, swilches, and PROM. Additional 2708 albums
“ 95 containing popular tunes are available for $15.00 each or

The AY3-8910 is a 40 pin LS| chip with three oscillators. three
| you can program your own PROMS using information
A

AMP ONLY

de controls, progr ble noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80, 6800 etc.) can be software controlled to
produce almost any sound. It will play three note chords, make
bangs, whistles, sirens, gunshots, explosions, bleats, whines,
or grunts. In addition, it has provisions to control its own
memaory chips with two 1O ports. The chip requires +5V @
75ma and a standard TTL clock oscillator, A truly incredible
cireuit

REQUIRES 12VAC
JRANSFORMER AT 400 M.

provided with the kil instructions. Lists of available PROM
(not included)

albums are available on request, (Nofe: Unit plays
elecironic music one nole af a time, Il is not possible to play
chords or a melody with harmony simuftaneously. )

+ Envelope control gives decay to notes.

* “Next tune” feature allows sequential playing of all songs.
* On board inverter allows single voltage (+12) operation.

OPTIONAL ACCESSORIES
DIP Switches One 8 pos., One 5 pos. 2.00/Set
(Can be directly soldered to PC Bd. to access tunes)
Rotary Swi Two 5 position 2.50 /Set
(For remote wiring to PC Bd. to access tur.es)
Aftractive Pilastic Case 6.50
Wallplug Transformer 3.00
(For operation on 117VAC house voitage)

¢ FEATURES: AM, FM Sterso,
Phano Inpat, Aux Input, AC

STEREO
TUNER
$12.95
Requires 12¥DC

(Tuner Amp combos) tor
$12.95 W/Basic Spec Sheet (4 pages) $50.00
60 page manual with S-100 interface instructions and

several programming examples, $3.00 extra

TUNER ONLY

+ NO C.ODs
= SEND CHECK M.O. OR CHARGE CARD NO.
» PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE OMLY,
* ADD 5% FOR SHIPPING
* T RES. ADD 5% STATE SALES TAX
+ ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES.
L. 5. FUNDS ONLY.
(214) 278-3553

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL ORWRITE FOR
FREE CATALOG.

»- POTS
$795 $795 $4 900 RNZ2ANT-T0-02 All with 3/8" bushing
3 7 12 10 for #1990 without switeh  75€
100 for $7°° A 1K LUnesr . B
SONALERT | SoLper |FAN i s el
Diode MR1130R D2104A 16 Pin e
MALLORY SNP- KEST Whis Aot near 3
F28VDC 390 me. Roell St 5020 e WR2H1 :‘im"?q. WL Ao kil il A e
Fits 1 1/6” hole 1 Pound Roll 115 VAC 7 Watt pos *1% 95¢ . g 50K Audio c
sch @ Tos2 PROM 100K Linear B C
POWER B00ma 30V Harrls 7640 500K Reverse Audia B
10 for ‘200 512x B VOL OC 1M Linear B
SUPPLY 100 for ¥15%° 24 pin 379 c
UART v With  Switch B5¢

COM 2502 25KHz 25K  Linear/Push-Pull B

—

56750 Tril: HAt;c:DO—‘: 40 Pin +5 -12 7 50K Linear/Push-Pull B
10 Amp Y udio/Turn
JOYSTICK 125 q01or 510%° o s:: : :inTIr;rTum cn
LINEAR

4~ 10K Linear polz RS-232 COMPUTER GRADE CAPS

1- 1/2" metal handie IN PUT QUIRLT. mcaor  35€
2-1/8" square RO VAG +5VCD - 5 Amp. CONNECTOR Quad Op Amp 5,200 MFD = 25VDC 5
5-3/4xT-1/2x4"h Taven: ::;‘: Single - Supply 1-7/16 x 2-3/8H 5 [ Sk
$595 B A g - 11,000 MF |
5 REGULATORS | ['WoMf0 ssvoc .,
LM 323K TO3
TRANSFORMERS DBC-25P male sv.3a 5395 12,000 MFD  25VDC et
Crimp Pin 3225 s 1-7/16 x 3-T/16 h 2
5795 s425 22,000 MFD  25VDC
<ol pB-25 cover *1 12v-1a  90¢ 1-7/16 x 41/4 h $3%9
110 - 220 VAC Pri ! =
26.5 VCT - 1.5 Amps. Sec. L '\ - PHONE D ATA
2-3/8x35Bx2-1/4"h Ty S -
mounting holes 3 - 1/8” C-C JACK CAS SETTES
sq7s
P5800A $14% EDGE METER 25¢ 10 for 5159
110 - 220 VAC Pri 9 15“"?:,“ CRYSTAL Made for Datapoint
50 VCT - 2 Amps Sec. NI R Switchcraft #12A AR by Maxell
31/2x 3-1/8 x 2-7/8" h $750 1/4° 2 conductor ' z 90 min. with case
mounting holes 2-1/2 x 2-3/8" 3 with Switch HC 33/0 $3% 5 screw high strength shell

PRINTED CIRCUIT BOARDS

2 Oz. copper clad one side
1/16" FR-4 glass - epoxy

45"x 65" ¥

6.0"x 60" 1% L 5 SN

" " $D25 ‘oxas residents a 51, stale sales
6.0" x 12.0 2 tax, Add *3* shipping charges for orders
12.0" x 12.0" 34 under '50%.

TERMS
Quantities Limited
COD, check, money order
VISA, Mastercharge

ALTEX ELECTRONICS

618 W. Sunset
San Antonio, Texas
78216

1-800-531-5369

CIRCLE 39 ON FREE INFORMATION CARD

In Texas Call
(512) 828-0503




ramsz2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range: 20 Hz to 600 MHz

Sensitivity:  Less than 10 MYV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features include three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
AC\ AC sdapiar bm is used which enables easy zero beat calibration checks against WWV.
m;«ﬁ.': i 1298 Op lly; ani I nicad battery pack, external time base input and Micro-
AVl Miczpower Dves power high stability crystal oven time base are available. The CT-90,

ume base 4995
performance you can count on!

7 DIGITS 525 MHz $992:

SPECIFICATIONS:

Range: 20 Hz to 525 MHz

Sensitivity;  Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4" LED

1.0 ppm TCXO 20-40°C

12 VAC @ 250 ma

CT-90 wired | year marrasty Resolution:

CT-50 Kt 90 day parta wr

$129.95
109.95
193
Display:
Time base:

Power:

WIRED

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indi make a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack

PRICES:

CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war-
ranty 84.95
AC-1 AC adspter 3.95
BP-1 Nicad pack + AC
adapter/charger

$99.95

Resolution:

12.95
Display:

Time base:
Power.

J& 7 DIGITS 500 MHz $79%

WIRED

Here's a handy, general purpose counter that provides most counter

MIN[-IOO wired, 1 year

warranty

§79.95

AC-Z Ac adapter for MINI-

100

3.95

BP-Z Nicad pack and AC

adapter/charger

12.95

functions at an unbelievable price. The MINI100 doesn't have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution

SPECIFICATIONS:

Range: 1 MHz to 500 MHz

Sensitivity:  Less than 25 MV

Resolutior 100 Hz (slow gate)
1.0 KHz (fast gate)

Display: 7 digits, 0.4 LED

desired. Add the nicad pack option and the MINI- 100 makes an ideal addition
to your tool box for “in-the-field" frequency checks and repairs.

8 DIGITS 600 MHz $159%

SPECIFICATIONS:
Range: 20 Hz 10 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz
Sensitivity:  Less than 25 mv to 150 MHz  with § digit precision. And, one of its best features is the Receive Frequency
%‘E"}E"“wl 5}2}'{‘:’ 10 600 MHz 4 4. 0ter which turns the CT-50 into a digital readout for any receiver. The
10.0 H‘f (600 M[-lr:“r?u)ge) adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4” LED receiver's VFO is all that is required for use, Adding the receiver adapter in no
2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently
switched on or off The CT-50, a counter that can work double-duty!

Time base:
Power:

2.0 ppm 20-40°C
5 VDC @ 200 ma

CT-50 wired, | year warranty
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

$159.95
Resolution: 119.95
14.95
Display:
Time base:

Power. 110 VAC or 12 VDC

29.95

DIGITAL MULTIMETER $992 ;0

The DM-700 offers professional quality performance ar a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a

SPECIFICATIONS:

PRICES:

DM-T00 wired, | year warmanty
DM-T00 Kit, 90 day parts
warranty 79.95
AC-1, AC adaptor 3.95
BP-3, Nicad pack +AC

adapter/ charger 19.95
MP-1, Probe kit 295

$99.95

convenient, casy to use format. Measurements are displayed on a large 3%
digit, ¥ inch LED readout with automaric decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proofl. The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable rilt bail makes it an
ideal addition ro any shop.

DC/AC volts: 100uV to 1 KV, 5 ranges

DC/AC

current

Resistance

Input

4

0.1uA 102.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

e 10 Megoh DC/AC volts

Accuracy:

Power.

0.1% basic DC volts
4'C cells

AUDIO SCALER

For high resolution audio measurements, multiplies

UPin frequency.
® Great for PL tones
® Multiplies by 10 or 100
® 0.01 Hz resolution!
$29.95 Kit

$39.95 Wired

ACCESSORIES

Telescopic whip antenna- BNC plug. .

High impedance probe, light loading . .

Low pass probe, for audio mcasu:emenu.

Direct probe, general purpose usage ...

Tilt bail, for CT 70, 90, MINE-100

Color burst calibration unit, calibrates counter
against color TV signal.

=

PHONE ORDERS

CALL 716-586-3950

CIRCLE 8 ON FREE INFORMATION CARD

COUNTER PREAMP

Small size, powered by plug transformer- ll\cludcd
[ ] Fllt 25 db gain

3951 o BNC Connectors
® Great for sniffing RF with pick-up loop

amoximum of $10. Overseas add 1 5%

$34.95 Kit

$44.95 Wired

¢ 10 days +f not pleaied
.md Add 5% for shipping
COD add
150 NY resident add 7% 1ax

2861 AHVNNVT
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Thanks for such a terrific
response from the readers
of Radio-Electronics!
Watch for our new February
ad. Call 800-251-8130 to
order or for our latest
catalog.

Your

Parts Supermarket —
JAVANCO

SATELLITE TELEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

Special Ofter £2,995.00
Kit includes all electronic and mechanical parls needed to
assemble a complete operating Earth Station. You provide the
labor and hand 1ools.

Included in the kit are a 12-foot tully steerable parabolic dish,
low noise amplifier. anlenna. rotator. receiver. modulator.
necessary cables/connectors and complete assembly/
operating instructions. EVERYTHING — down to the last nut.
boll and screw is provided.

INlustrated Brochure with
Complete Details — $2.00

MICROTENNA ASSOCIATES {

2335 South, 2300 West
Salt Lake City. Utah 84119

e Reduces Your Electric Bill

e Save As Much As 40% on cost of
operating Appliances & Machines

e Starts Paying For Itself as soon
as it's installed

¢ Eligible for 15% Energy Tax Credit

and cooler
e Protects Motors from Burn-out
e Simple Plug-in Installation
e Patented Solid State Electronics

electric bill.

Send
Send

Charge to:

Kit Makes Electricity Cheap

e Appliances & Machines run quieter

Card No.

You’ll be

a little richer
after building
one of these...

Cut the cost of operating motor driven ap-
pliances and machinery AS MUCH AS 40%

$36. & KIT

FACTORY WIRED $59.95

e High Capacity 120 Volt 15 AMP,
1 HP Motor Rating

e Compact 3" x 5" x 2" Package
e Easy Assembly

® Typical Applications
Swimming Pool Filters
Furnace and Attic Fans
Clothes and Dishwashers
Freezers
Air Conditioners
Saws
Grinders
Any AC Motor Driven Device

USED BY A NATIONALLY ACCREDITED TECHNICAL SCHOOL IN THEIR TRAINING PROGRAM

Advanced SPACE AGE Technology now makes possible the ONLY electronic kit
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your

POWER PHASER is a patented, solid state analog mini-computer that constantly
calculates the exact amount of power a motor requires to do work at any in-
stant and automatically adjusts voltage to this precise level. Energy consumption
is reduced, motor life is extended - MONEY IS SAVED.

PHONE ORDERS - Credit card or C.0.D. customers call 301-272-2860

Lincomm Corporation/Advanced Technology Systems
Dept. RE100/415 W. Bel Air Avenue, Aberdeen, Maryland 21001

Factory Wired POWER PHASER(S)-59.95 ea.
POWER PHASER KIT(S)-36.95 ea.
Include $2.00 Shipping & Handling. Maryland Residents add 5% tax.

Check or Money Order enclosed
Mastercard Visa

Expires

PLEASE PRINT CLEARLY
NAME.

Bank No. (Above your name Mastercard only)

ADDRESS

CITY. STATE

ZIP.

SIMPLE SIMON KITS

wl|  ZYZIX
VHF-UHF WIDEBAND
ANTENNA AMPLIFIER

MODEL ALL-1
50 MHz — 900 MHz

12 dB GAIN + 0.5dB

SIMPLE SIMON ELECTRONICS
INTRODUCES

A REVOLUTIONARY NEW ONE STAGE

HYBRID IC BROADBAND AMPLIFIER
This unit is not available anywhere else in the world, One unit
SEMVES many purp and is ble in Kit or A i
form. Ideal for outdoor orindoor use. Input-output impedance
is 75 ohms. Amplifier includes separate co-ax feed power
supply. Easily assembled in 25 minutes. No coils, capacitors
etc. to tune or adjust.
ALL-1 Complete Kit plus Power Supply ...... .. §24.95
ALL-1 Assembled/Tested plus PowerSupply . . . . §34.95

1 + 11 PARTS KITS

MITSUMI
VARACTOR

UHF TUNER

Model UES-AS6F

$34.95

Freq. Range UHF470 - 889MHz
Antenna Input 75 chms
Channels 14-83 Output Channel 3

L PART
L] L] DEICRIPTION PRICE
1 VT1-8W  Varactor UHF Tuner, Model UES-ASEF . . ... . . . 53495
2 CB1-SW  Printed Circuit Board, Pre-Drilled . . ........... 18.95
3 TP7-5W P.C.B. Potentiometers, 1-20K, 1-1K, and
5-10K ohms, T-pieces. .. .......... ....595
4 FRI5-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces. . . 4.95

o

PT1-5W  Power Transformes, PRI-117VAC, SEC-24VAC,
280a e e R
PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-5KAT w/Switeh, . ...........,.,....595
7 5514-5W IC's 7-pcs, Diodes 4-pcs, Regulators 2-pes

Hoot Sink 1-piece............. voan 2096
B CE9-SW  Electrolytic Capacitor Kit, S-pieces. . . ... i AN

8 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V., 33-pisces. . . 7.95
107 CT-SW  Vacible Ceramic Trimmer Capacitor Kit,

5-B5p, G-pieces. ... ... .. ... Ll Ty gy
Cod Kit, 18mhs 2-pisces, .22phs 1-piece (prewound
inductors) and 1 T37-12 Ferrite Tomid

Core with 3 ft. of #26 wire. . ,.............500
12 IC5-SW  L.C. Sockets, Tin inlay, B-pin 5-pieces

1 L4-5W

wd 14-pin 2-pieces b 195
13 SR-SW  Speaker, 4x6" Oval ond Prepunched

Wood Enclosure ., .. ......, fedpen I st 1
14 MISC-3W Misc. Parts Kit Inciudes Hardware, (6/32, B/32

Nuts, & Bolts}, Hookup Wire, Ant. Tesms, DPOT

Ant. Switch, Fuse, Fuseholder, wtc. .. ,.........9.85
When Ordering All Items, (1 thru 14), Total Price .. ..... 139.85

ANTENNAS & ACCESSORIES

STVA-1STV  Yagi Antenna, 13.5 dB, 75 ohm, Chan. 42-54 . . $9.85
STVA-2-5TV  Yagi Antanna, 13.5 dB, 75 ohm, Chan 20-28 ....9.85

CX-75 Coaxial 75 ohm Low Loss Ant. Cable

wair =B 12RFY

F-53 Coaxial Conmectors 2 ... .. .. $ .39

MT-1 Special UHF 75-300 OHM Matching
Transformer #a. ................. 8146

ALL-1 Indoor/Outdoor HYBRID IC Wideband VHF-UHF-FM

75 OHM Antenna Ampldier Kit. . . ... ... ... $24.95
Assambled, . . . ... $34.85

Mail Order Only — Send Check or Money Order To:

SIMPLE SIMON ELECTRONIC KITS

Calif. Orders:

3871 S. Valley View, Suite 12, Las Vegas, Nevada 89103
Tel: (702) 322-5273

All Other Orders:

11850 S. Hawth Bhvd., Hawtt
Tel: (213) 675-3347
Minimum Order: $19.95. Add 10% Shipping and Handling.

For Orders over $40.00, Add 5%. Catalog $1.00.
— VISA and Mastercard Acceptable —

w, Calif. 90260
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MICROPROCESSOR CONTROLLED EPROM PROGRAMMER

PROGRAMS - TESTS - COPIES - VERIFIES
002716 0[O 2516
02732 [ 2732A

The K2578 EPROM Py s a based stand-
alone unit complete with power supply, housing and test socket. The
unit comes standard with 16Kbit RAM (2K byte), and is expandabla to
32Kbit (4K byte). It has a crystal controlled clock and requires no
personality modules.

CONTROLS

® 24 Key pad includes hexadecimal keyboard and function keys.
® 12 address LED's

® 4 function LED's (error, program, OK and size).

® 2 hexadecimal displays.

FUNCTIONS

®  Blank Teat, Blank Error, Verify Test, Venfy Error and Reset.

® Load RAM function to fill the RAM area with data from a
preprogrammed PROM to perform a copy,

® Parallel load capability from a DMA controlled RAM field,

. ction (1BK/32K) with single push-button,

* OKi for full d f

& ERAOR indication with error codes on display.

.

L]

Size

lliegal address access ermor.

Increment function which stores the input data via hex keyboard
and jumps to the next address in user RAM.

® Program with sutomatic blank and venfy test.
® [nput or modify data in user RAM at any desired address.

Model No. Regular $645.95
K2578 SPECIAL WITH COUPON $585.00
K2578-KIT SPECIAL WITH COUPON $4395.00

STEINEL HANDHELD 3%-DIGIT MULTIMETER

The hand-held instrument
is a persuasive concept —

@ since you can apply the two probe tips directly to any
potential points by hand, when measuring potential
differences.

@ since the points being tested and the display reading
are in view simultansously

since the scale range cted can be changed while
making a measuremant,

since tha dimension symbol sppearing in the display
ensures unambiguous raading.

since you can stors the reading displayed if the test
points are at fairly hard-to-reach sites, and

since you can carry this meter
with you at all times, thanks to
its small size. without having to
transport  additional parts such
as a lsad or battery charger.

function.

measurements.

Ordar No. 1477. .

D.C. VOLTAGES from 0.1 mV to 500 V.

ALC. VOLTAGES from 10 mV to SO0V

RESISTANCES from 0.1 [1 1o 20 MDY

High-contrast 3¥%-digi liquid crystal display
Automatic DIMENSION snd DECIMAL POINT DISPLAY
Automatic POLARITY INDICATION

INTEGRATING A/D CONVERTER using the dual siope
mathod, on 8 CMOS LS.1. single chip, previding high
reaistance 1o againg, high relisbility. and AUTOZERD

Pushbutton READING STORAGE. so that measure-
ments can be mede sven in hard-to-reach places,
and than the display brought out 1o where it can be
read.

Tha ROLLING CONTACT SLIDING SWITCH and the
multilayer circuit board provide grest reliabality and
convenience; the scale range can be changed duning

TECHNICAL SPECIFICATIONS

High INPUT IMPEDANCES of more than 10 Ml—
even in the A.C. ranges: input impedance of more
than 1 Gf in the 200 mV D.C. range, with &
resolution of 100 pV

FOOLFROOF OPERATION in all scale ranges up 10
500 Veft

Built-in NI-CD STORAGE BATTERY

INTEGRATED BATTERY CHARGER—can be recharged
withaut accestories a1 any supplu valtage between
110 and 240 V. 50 or B0 Hz: overcharge-prool
BATTERY VOLTAGE reading 12 hours' continuous
eperation per charge: Charging time st 220 V/BO Hz
iz 17 houns

SIZE AND WEIGHT:

Display unit, without probe tip
Battery unit, wiahout proba tip
Length of connacting lesd
Woeight of complete meter
..$160.00  case. .$10.00

185 x 44 x 17 mm
135232 x 16 mm
Tm

B0g

6500 SERIES MICROPROCESSOR lC’s

A=(2MHz) B=(3MHz) C=(4MHz)
PS502 § 8.82 | PG5S06A $8.82 | PE520A $3.74 | PB530-005$15.84
PBEO2A 966 | PES0T 8.09 | PEE20 3.40 | PEE32 1082
P65028 15.02 | PE50TA 8.82 | P6EB20 3.74 | PE532A 11.87
PE502C 21.00 | PE512 B.82 | PES2Y 4.90 | PEE45-1 17.51
PE603 B.08 | PE612A 95.66 | PES21A 5.34 | PE545A-1 2244
PG503A 8.82( PE512 808 | PEEY 4.90 | PES51 10.71
PES04 B8.08 | PES13A B.BZ | PERB2Y 5.34 | PESS1A 11.76
PE504A 8.82 | PE514  8.09 | PE5S22 8.40 | PS5 40.00
PB505 B8.00 | PES14A B82 | P6522A 11.24 | P1791-02 40.00
PG505A 8.82| P6515 8.09 | P6530-004 15841 P1793-02 4000
PE508 8091 P6520 340

“ SPECIAL 20% DISCOUNT WITH COUPON *

Z-80 SERIES MICROPROCESSOR IC's

25 MHz Z-80-DART $14.30 4.0 MHz Z-BOA-DART $15.50
2-80-CPUS$7.10 | Z-80-510/0 20.10 | Z-B0A-CPUSB.05 | Z-B0A-510/0 21.15
Z-80-CTC 5.90 | Z-B0-510/8 14.50 | Z-80A-CTC 6.35 | Z-80A-510/8 15.70
Z-80-P10 550 | 280-DMA° 21.50 | Z-80A-P10 635 | Z-BOA-DMA 22.70

% SPECIAL 20% DISCOUNT WITH COUPON +

% MICROPROCESSOR CRYSTALS *
FREQ FREC LI

(MM CASE PN PRICE CASE PN PRICE | [MHs) CASLP/N  FRICE
WEN ETIA B0R MEIN CYBA  $600 | 1509 WCIN CTIGA 3475
WED COIA AHD MEIN OTA B9 NEID CYIBA 4TS
NED CYIA e 4
HED CYIB cnE an
NED) CY2R HCIR CTER
NER CTID WEIR CYRE
WEIN £YIA WCIe e WCTE CYITA RIS
WEIN CY4E HETR CYIZA MEIE CYIIA L6

HE1E CY4R TATINIE HCIE CYMA  ATH MY CYIDOA  BIE
+ SPECIAL 20% DISCOUNT WITH COUPON *

P.0. BOX 2208R, CULVER CITY, CA 90230
STORES D0 NOT

waerr i ooes MTAIL ORDER
PHONE ORDERS: (213) 641-4064

Minimum Order $10.00. Add $2.00 to cover postage and handling.
Master Charge and VISA welcomed. Please include your charge card
number, interbank number and expiration date. Some items are subject
to prior sale. Not responsible for typos. Store pricing may vary from Mail
Order pricing. We reserve the right to substitute manufacturer

___ &=

— - 30 MHz
“ HITACHI

DUAL TRACE
b. PORTABLE OSCILLOSCOPE
MODEL
_° vaoes  $985.00
More sensitive to your input
* SPECIAL WITH COUPON $796.00%

EPROM 27155 $6.50

* SPECIAL $3.90 WITH COUPON *

* SPECIAL
COUPON

Bring this COUPON into one of our stores
or mail to our Mail Order address shown
below to receive the SPECIAL PRICES
listed on this page.

Offer EXPIRES on February 28, 1982

NAME

ADDRESS

ary

il d PHONE

Coupons sccaplad only with kull name and address filled in

Introducing
the full
featured,
expandable
color
computer!

VIC-2

HARDWARE AND SPECIAL CARTRIDGES

REG $299.95
% SPECIAL W/COUPON

$258.00

VIC1630 Cummudun Datassette provides lwugo of user-writtan of pre-
sing ardinary P - 878,
VIC1540  Single Disk Drive fast. h.uh caj
on standard 5} floppy diskatt
with read/write compatibility with PET/CBM . e .
VIC1616  Graphic Printer economical dot matrix printer. Canm:u directly
to the VIC. prints all characters including letters, numbaers and
graphics. Prints 80 columns wide, 30 characters per sec. Tractor
feed. Accepts sprocketed 8 roll or sheet paper. .. ... §385.00
VIC1210 3K Memory Expander Cartridge plugs directly into the VIC's
expansion port, uplnd; memory to 8K RAM total .$39.95
VIC1110 8K Memory E gu 8K RAM cartridge
plugs directly Into the VIC. .. ... i eiiiiiiinnis §69.95
VIC1011A RS232C Terminal Interface provides interface between the VH':
and RS232 telecommunications Modems ... ....... .. 549,
VIC1112  IEEE-488 Interface Cartridge provides interface betwean the VIC
and |EEE-488 luding PET/CBM IEEE
Cannects 1o the VIC's expansion port . .. .........oiee $99.95

APPLICATIONS SOFTWARE ON CARTRIDGE

VIC1211A Super Expander everything Commodors could pack into one
cartridge — 3K RAM memory expansion, high resclution graphics
plotting, color, paint and Graphie,
and music modes. 1024 x 1024 dot screen plotting. All commands
may be typed as new BASIC commands or accessed by hitting one
of the special function keys. Includes tutorial instruction book.
Excellent for all programming lavels ................. $69.95

VIC1212  Programmaers Aid Cartridge mare than 20 new BASIC commands
help new and . trace and edit
BASIC programs, Trace any qum lina-by-line as it miecites,
pause to edit. Spacial KEY commands lots pmgumm.m redafine
function keys as BASIC commands ... 5B
VIC1213  VICMON Machine Language Monitor halp

grammars writs fast, afficient 6502 assembly language programa.
Includes ona line assembler/disassembler . ... ... ... $59.95

RECREATIONAL GAMES ON CARTRIDGE

VIC1801 Avengers space action for arcade enthusiasts

VIC1904 Supersiot colorful slot machine game warks just like
Grast music and sound effects! 5 PP
VIC1906 Supu Alien you're triunld in & maz:
“slion buster™ .
VIC1907  Super Lander pulo: rrmr Jupl\or unatr through the
crovices of a mysterious planet ... .. .
VIC1908 Draw Poker casino-style poker recraates the real 1hmgl Superb
-mmannn and Muﬂd effocts add fun, mystery andluck. . . . §29.95
VIC1908 night driving brnwdn thrills,
chills and . ;p.ll.u? An unusual computar challenge . . . 520,95
COMPUTER S ON TAPE th are

for use with the Eommuuml Datassotte Tlal Recorder. Programs on

74[: SER]ES CMUS TAC195N § 1.61 | 74C915N $ 1.71 tape coma in several varieties and are color eoded by category as follewed:

JAC200N 1205 | 74C917N  11.00 {rad). [biue), B (green), Homa Utility
T4COON $ 38 | 7T4CS0N $1.32 | 74C221N 210 | T4C918N  1.64 [ormpa] and Compu:mg Aids {black)
TACOZN 38 T74C93N 1.32 TJAC240N 228 TAC922N 5.85 Program Pack A® Car Chazse — Fast-paced road action
74CO4N .38 | 74CE5N  1.61 | 74C244N 228 | 74C923N 575 ' — Casino-style blackjack ® Blue Meanies From Outer
TACOBN 38 | 74CI0TN 189 | 74C37IN 267 | 74CBZEN 748 Spece = Onsoe geme. “'i;':‘;:""“’C"“"P"’“"'r:j'd—“ﬁufs"_‘
TJACION 38 | 7ACI150N 587 | 74C374N 267 TACO2EN 746 =,

Slnnnra’Supar Slither — dextarity game . ............. .569.98

ZAL 1SN0 | EFACILETN 5806 [T ACROXN 71 | 74C827N 7461 w1107 A Home Calculation Program Pack A Personal Finance | — Homa
74C20N .38 | 74C154N 5.67 | 74CO02N 71 | 74c928N 748 budget ® Parsonal Finance Il — Home budget @ VIC Typawriter
TAC3ON 38 | 74CIS57TN 340 | T4CS03N 71 | TaCHS32N 2.22 — Word processor for homa use ® Expense Calendar — Income.
TACIZN 38 | 74C180N 1.7V TACHO0AN | T4CO4IN 228 expanses, appointments oan & Mortgage Calculator —
T4CAZN 142 | TAC18IN 1,71 | 74CS05N 11.20 | 74CS8SN  7.80 Decision-making sid ® Homa Inventory — Homa belongings list.
JAC48N 2.13 | 74C182N 1.71 | 74C906N 1 | BOCSSN 78 ch!oberl ------ G o 59‘:5
JACTAN Se.90. {7401 63N S1L71 0 | T74ER07H I [{adcaon 1) [Adate: um create up to 64 progammable Ghlrl:t.:l::‘u::‘l:‘:ﬂl |E
JACTAN. 87| TACISAN. 1,61, | 74C90BN. 149 | BOCATN ae BASIC programs. The Editor tskes only one-half kilobyte of
AACZON 80, | UXEC1eENESIST | 4GB, 254 ] L SOCRAN 72 program space, works with tape, disk and printer (Oclober)
T4CB3IN 200 | J4C173N 1.50 | 74C910N 12.05 | B2C1SN 567 - 14,
TACBEN 2.00 | 74C174N 1.20 | 74C911N 11.00 | 8BC29KN 298 | vr 232 Tm = 'I'lrmm Emul andy C terrnlnnl program on
TJACBON a8 TAC192N 1.1 TACS12ZN 11.00 | B8CION 298 tapa which converts any VIC 1o a tarminal for use with a telephone
74CBAN 7.80 Tic'lﬂ 1.71 TACH14N 218 madem. [See RS232 Interface) (October) ve .9.98

VISIT ASTORE NEAR YOU TODAY - We stock a large selection of Technical Books, Discrete Components. Integrated Circuils, Test Equipment and Electronic Supplies.

ATLANTA GULVER CITY
3330 Piedmont Rd. N.E. | 11080 Jefferson Bivd.
Atlanta, GA 30305 Culver City, CA 90230

(404) 261-7100 [213) 390-3585

HOUSTON
‘2649 Richmond
Houston, TX 77088

(113) 528-3489

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 97220

[503) 2579464

SANTA ANA

1300 E. Edinger Ave.
Santa Ana, CA 92705

(114) 547-8424

SUNNYVALE
1054 E. El Camino Real
Sunnyvale, CA 94087

{408) 2434121

TUCSON

4518 E. Broadway
Tucson, AZ 85711

(602) B881-2348
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i© Wire Wrap & Electronic Tools

PRB-1 DIGITAL

LOGIC PROBE
*DC 10> 5O MHZ ® Automatic threshold
® 10 Nesc. pulse rasstting
L] with all
# 120 K {1 impedance lagic familias
*® Automastic pulse 4-16 VDC

WIRE WRAPPING KIT WK-2

Ideal for the prototype engineer and hobbyist o, this
it includes the combination tool that wraps and
unwraps AWG 30 wire on 025" square ping, plus it
strips the wire using a handy tuilt-n stripper, The wire
L] quality Kynar . silvar d

Supplied in the kit sre a 50 fu. roll plus pre-cut and
stripped wire in insulated lengths from 1 1o & inches

©

sach stripped 1" on sach and.
WK-2-B Kit-With blue wire, WE-2-W Kit=\With whita wire.
Ench s uayabnaiwiess by L 02 $13.95 Each - $13.95
WK-2-¥ Kit-With yellow wire WK-2-A Kit-\With red wi
Each i..nul -..-813.98  Esch . $13.95

stratching to ® Range extended to
50 Mzac. 16-26 VDC WITH
® Automatic resetting optional PA-1
memory sdapter
® Open gircuit ® Supply O.V.P. to
datection + 70 VDC
® No
calibration

Compatible with DTL. TTL, CMOS, MOS snd
Microprocessors using a4 to 15V power supply.
T i | resetting memory. Mo
sdjustmant required. Visual indication of logie levels, using LED's 1o show
high, low, bad level or open circult logic and pulses. Highly sophisticated.
shirt pocket portable (protective tip cap and ramovabla coll cord)

PRB-1-Each . 539.95

MOS-40 IC INSERTER
A unique new intertion tool. Also aligns bent-out
pins. A twist of tha handie compre: tha pins to
proper 600" spacing and locks the IC into the
tool. Simply place tool on the socket and depress
the plunger for instant and scours

insertion.

Tool features heavy chrome plating throughout for
reliable static dissipation, Includes terminal lug for attachment of ground
istrap not included)
MOS5-40 IC Insertion Tool-Each

EX-1 IC EXTRACTOR
The Model EX-1 i ideally suited for hobbyist or
engineer. |t leaturs one-piece, spring steal con-
struction and will extract all LSI, M5, and S5L devices with 8 to 24 pins
EX-1 IC Extractor—Each $1.956

10

oI gently lifts an IC from a socket or board using umi-
farm pressure spplied simultanecusly sl both

ends of the |C. Designed for ane-hand operation and heavily chrame plated for

reliable static dssipation. Features attaching terminal lug for ground strap

(strap net included). Extracts all 24 to 40 pin ICz having standard .600" pin

spacing

EX-2 IC Extractor—Each .

EX-2 IC EXTRACTOR
The Model EX-2 i safe and self-adjusting while it

IC INSERTION/EXTRACTOR KIT

Kit includes DIP IC extractors and inserters to
sccommodate all ICs from 14 to 40 pins. Tools

that engage conductive surlaces are CMOS
L lugs where needed. Kit in-
cludes extractors EX-1 for 14-18 pin devices, EX-2 for 22-40 pin devices.
MOS-1416 for 14-16 pin devices, MOS-2428 for 24-28 pin devices, and
MOS-40 for 36-40 pin devices

WEK-7 IC Insartion/Extraction Kit—Each

and include

.. 53496

/ \

MINI-SHEAR

VACUUM VISE

WIRE WRAPPING KIT WK-3
This kit includes the WSU-30 combination tool that
wraps and unwraps AWG 30 wire on 025" square pins,
plus it strips the wire using built-in stripper. The wire i
top quality Kynar insulated, sitver plated solid copper.
The DIP sockets feature gold plated 3-lovel wire wrap
pins 025" square on .100" centers, phosphor bronze
leal spring contacts, and UL recognized. glass-filled,
thermoplastic bodies. Tha H-PCB-1 baard massures 4"
X 4 %", jsmade of glass-solder-coated 1 ox. copper
pads. Alsa, the board has 22/22 edge-connectar cantacts on standard 156"
spacing
WK-3B Kit-With blue wire. Each .

.817.96

WIRE WRAPPING KIT WK-4

This kit faatures range of ool and parts for prote-
typs and hobby spplications. The kit includes a universal
PC board. The kit includes a universal PC board, an edge
connactor with wire wrap terminals, two 14-pin and
two 16-pin industrial quality, wire wrapping DIP sockets,
& DIP inzarter, 3 OIP axtractor, 2 wire dispensar with 50
fi. of wire, and a new wire wrapping and unwrapping
toal,

WKﬁS Kit=With blue wire. Each ..

- 827.95

TRI-COLOR WIRE DISPENSER
® 3 rolls of wire in one dispenser ® 3 colors: red,
blue, white ® 5D fest of sach color ® AWG 30
Kynar insulated wire ® Buili-in plunger cuts wire to
desired langth ® Built-in_ stripper strips 17 of
msulation # Refillable |see below)

-
WRAPPING
TOOL
Fosts
® Daisy Chain or Point To Point
Required
JW-1:B Just Wrap Tool—With .Eh;? =t of Wire
roli of blue wire. Each ... $15.95 ‘Bloe,
JW-1-Y Just Wrap Tool—With w"f:'l‘:"," &Yallow

mwll of yellow wire. Each. .. $15.95
JW-1-R Just Wrap Toal—With rell
of red wite. Each + 81595
JW-1-W Just Wrap Teol—With roll
of white wire. Each. . ..... . $15.95

romon nnml

JUST WRAP KIT
Kit contains the Just Wiap Tool, unwrapping tool,
and 50 ft. spool of blue, white, red and yellow wire
in plastic box.
JWK-8 Just Wrap Kit—Each . ...

UNWRAP TOOL FOR JUST WRAP SYSTEM

526.95

Unique toal designad to remove wraps
made by the Just Wrap tool to aliow for changes.
JUW-1 Unwrapping Tool—Fach ...,. .$379

JUST WRAP REPLACEMENT WIRE ROLLS

WD-30-TRI Tri-Color Dispenser Each ... . $8.49 Rolls of AWG 30 Tafzel insulated wire (50 ft.) for
REPLACEMENT ROLLS uzs with Just Wrap Tool.
R-30-TRI Replacement Ralls Each ...... 56.49 R-JW-B Blue Wire—Each .$3.20
R-JW-W White Wire—Each ..53.29
WIRE DISPENSER R-JW-Y Yellow Wire—Each ... ..5320
® AWG 30 Kynar wire-wrapping wire @ 50 foot roll A-JW-R Red Wira—Each .. 8329
® Duilt-in plunger culs wire to desired length
® Built-in stnpper stnps 1" of insulation
® Refillabla [see bolow) ol
WD-30-B Blue Wire —Each .55.48 5 - é WRAP/STRIP/UNWRAP
WD-30-Y Yallow Wire—Esch ...........55.48 e TooLs
WD-30-W White Wire—Each ......... . 6549 ﬁ = g__ Tools perform complete wire-wrap-
WD30-R Red Wire—Each §5.49 ping functions for AWG 30 onta
REPLACEMENT HDLLI 025" squ DIP socket posts.
R-30B-0050 Blus Wire—Each ...... 53.49 nd strips AWG 30 wire nick-free. Compact all-matal canstruetion for
R-30Y-0060 Yellow Wire—Each ........53.48 | dependsble service.
R-30W-0050 White Wire—Each . 53.49 WSU-30—For reguisr wrap. Esch ... ........ .. §57.48
R-30R-0050 Red Wire—Each ... ... ... 53.49 WSU-30M—For modified wrap. Each ... $8.49
o — PRINTED CIRCUIT BOARD
-PC-01 Glass coated epoxy laminate board,
Glass coated epoxy laminate board, 6.3" X 3.94%, 4x41/2x1 /18 in., with solder coated
Mot plated. | 1 oz pads. The board has provision
A-PC-01 PC Board-Each 5449 t q 1 for 8 22/44 two-sided edge connec-
tor, 156 in. spacing. Edge contacts

® Flugh cutier for compenent leads
® Cuts in tight areas

® Cuts up to AWG 16 wire
M5-10 Mini-Shear—Each

Unique vacuum-based, light-duty vise
for precision handling of small com-
ponents and assemblies, Augged ABS
construction. Jaws ate 1 W' wide

A-PC-02
Giass coated, epoxy laminate board, 6.3" X 3.94".
Matrix pattern is copper plated and solder plated on
cne side
A-PC-02 PC Board-Each

.. 56,79

wre non-dedicated for maximum flex-
ibility, 040 in. dia. holes on 100 in.
centers. C side contains
78 two-hole pads. Two independant bus systems are provided for voltage and
ground on each side of the board,

H-PCB-1 Printed Circuit Bosrd—Each .

.. 56,49

A-PC-03

Samae specifications as A-PC-02. Each line of holes

PC CARD GUIDES

Contains two card guides precision moided with

MS-20 Mini-Shear with Safety and have 1 MW" travel. Also features i3 connected with copper plated. solder coated, -m—- spring finger action that dampens shock and vibra-
Clip—¥.eeps clippad leads from H\nﬂu screw lugs for permanent installation. parallel strips on one side. ~ tion, yet permits amooth insertion or extraction.
Each .. 88, VV-1 Vacuum Vise—Each . . $3.79 A-PC-03 PC Board-Each ... 56.79 e Guides sccommeodate any card thickness from 040"
0 .100",
14 & 16 PIN DIP A-PC-04 TR-1 Card Guides-per pair ............. s2.29
INSERTION TOOL Sam " A- i —
e nonE e ST e o el N PC CARD GUIDES AND BRACKETS

inum both 14 and 16 pin IC
packages into sockets of pre-drilled
boards in an easy one-hand opera-
tion. Has built-in_pin
RIRSECRE) IS I IR o fcatures precision pants for
long life. The narrow profile permits tool to work on densely spaced boards.
while unigue insertion mechanism insures sccuracy. Simply insert IC into the
straightening saddle. rock it and push down on the tcol. Tha automatic
wjector delivers the IC ready to be placed in the insertion end of the tool for
installation in the board or secket
INS-1418 1C inserter—Each

has copper coated horizontal strips; other side has
wertical parallel bars,

TRS-2 kit includes two TR-1 guides plus two
A-PC-04 PC Board—Each ... ... f

.58.79

stabilizing post that permits secure mounting with
one srew,

TRS-2 Card Guide Kit-Each
P.C.B. TERMINAL STRIPS

The TS strps provide positive screw activated
clamping action, sccommodate wire sizes 14-30
AWG (1,8 - 0,25mm| Pins are solder plated copper,
042 inch (Imm) diameter, on 200 inch (Smm)

A-PC-05
The A-PC-05 features numbered contacts
for sasy reference along with a numbared
matrix for eacy hole locations. Made ol 082
In- thick epaxy laming .5 in. x 5. in. Edge
Connector Board.
A-PC-06 PC Board- Each

5449

"

- 53.95 §7.98

A-PC-06 centers.
T Same as A-PC-05 sxcopt outs| TS-4 4-Pole Esch ... .81.98
are 4.5 in. x 6.5 . Edge Connector Board T5:8 8-Pole Each 288 TS-1212-Pole Each 398

A-PC-06 PC Board-Each 5898

P.0.BOX 2208R, CULVER CITY, CA 90230 :
STORES DO NOT

ACCEPT MAIL DRDERS MAIL uH I] EH

PHONE ORDERS: (213) 541-4|1F|

MODULAR TERMINAL STRIPS
For versatile, economical connections especially in
bresd-boarding and short runs. Two circunt modules
are dovetailed together in vanous combinations 1o
form prnteo cireurt board terminais A screwdneey

Stance cannec
A-PC-07 | tanslor 26 through 16 AWG wite Fils on - 20 (nen
Minimum Order $10.00, Add 5200 to cover postage and handling 5='": o —1-"\-"-05 ul-m“;-w“u""l;"l':m 5,08 | 3pacing on Boaras i 1o 126 1
Master Charge and VISA welcomed. Please include your charge card [§ *° %% 0 x 8 In Fdae Bannacior Boar (3 20mm) thick
mber. int l‘gﬂ K numiber and ralion dale. Some Iylems f g bisct A-PC-07 Printed Circuit Board- TS-6MD 2-Pole (3 per package
number, interbank number and expiration date are subject I ¢och S5.56 iiutdiat son

to prioe sale Not responsible for typos, Store pricing may vary from Mail

Order pricing. We reserve the right to substitute manufacturer VISIT A STORE NEAR YOU TODAY - We stock a large selection ol Technical Books, Discrete Components, |ntegrated Circuits, Test Equipment and Electronic Supplies.

ATLANTA GULVER CITY
3330 Piedmont Rd. N.E. 11080 Jefferson Bivd.
Atlanta, GA 30305 Culver City, CA 80230

(404) 261-7100 (213) 390-3595

HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON
‘2649 Richmond 1125 N.E. 82nd Ave. 1300 E. Edinger Ave. 1054 E. El Camino Real | 4518 E. Broadway
Houston, TX 77098 | Portland, OR 97220 Santa Ana, CA 92705 Sunnyvale, CA 94087 Tucson, AZ 85711

(713) 529-3489 (6503) 257-9464 [T14) 547-8424 (408) 243-4121 (602) 881-2348
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TEST CLIPS

22 new modals for troubleshooting DIP’s safely and quickly.

® Now “namow-nose” shape allows easy attachmaent on high-
density boards. Fits anto IC's with only 040" between op-
posing rows of 8.

® MNew “open-nota’ design now permits probe lip access

st DIP leads

® New “nail-head” pins kesp probe hooks
from sliding off ends.

Oftset pin rows allow probes to hang free
on longer pins in the lop row and not
lare with shorter ping in the battom
® Heavy-duty industnal-grade springs for
firm contact pressurs. They'll keep their
spring indefinitely. No intermittents.

® Steel pin and hinge design. Made to last!
STANDARD CONNECTOR

oir CONFIGURATION FRICE | COMPATIDLE PRICE

8-PIN 923695 7,90 | 923690-08 7.90
14-PIN 923698 4.85 | 923690-14 4.85
16-PIN 923700 5.10 | 92369018 5.10
16-LS1 923702 9.40 | 923690-16LS! 9.40
18-PIN 923703 10.50 | 923890-18 10.50
20-PIN 223704 12,15 | 923680-20 1215
22-PIN 923705 13.60 | 923690-22 13.60
24-PIN 923714 14.15 | 523690-24 14.15
28-PIN 823718 15.556 | 923680-28 15.55
3&-PIN 823720 20.36 | 923690-36 20.35
40-PIN 923722 21.45 | 523890-40 21.45

Allows any line to be opened orclosed . . . another time saverin
testing flat ibbon cable systems

® Permits instant line-by-line swit-
ching for disgnostic or QA testing.

® Switches actusted with pencil or
probe tip.

® Mataz with standard .10" = .10
dual-row connectors.

INTRA-CONNECTOR

Provides full access to lines . . . saves valuable time testing flat
ribbon cable systems

@ Pormits quick testing of previously
unprobed circuits.

@ Provides both straight-in and right
angle functions.

@ Mates with standaid 107 x 10"
dusl-row connectors.

INTRA-CONNECTOR

INTRA SWITCH
No. af Part No. of Part
Contacts Numbar Price Contacts Number Prica
20 922578-20 S$13.45 20 822678-20 8676
28 922578-26 16.45 26 8225678-26 1.76
M 922578-34 18.15 34 9225768-34 8.10
40 922578-40 20.20 40 922576-40 10.10
50 922578-50 2355 50 8522578-50 11.80

SUPER-STRIPS Y

with solderless plug-in tie points

= Combi A1 mastrix

system with

& B840 solderiess, plug-in tie-points

# Accommodates up to 9 14-pin DIPs
® Compatible with all DIF's and discretes with lead dismeters to 032"

® Require no special patch cords

The A F Super-Strips combine a gnal d; system with a matrix
of 128 terminals, each with 5 tie points. The distribution system consists of
might buses, sach individual bus consisting of a line of 25 tie points, All tie
points are the solderioss, plug-in type of the same design used on A P Terminal
Strips and A P Distribution Strips.
Order No. 923252

LOGIC TIMING RECORDER

Ingenious plastic board with sliding line segments for charting
your logic timing sequences/
® Line segments slide vertically be-

twoen 2 click-stop positions to

chart logic and logic "0

levels of your circuit signals,

40 lina segmenta (14" long) per row.

8 rows of line segments parmits

charting logic timing sequences

of up to 8 functione
simutanacushy

® Maks papar copies on any copier.
® Faster and nester than drawing, erazing and redrawing on paper.

& Totally re-useabls: just slide sny of the 320 line segments where you need

them for new timing sequences.

® Durable ABS plastic 175" x BY" x W",

Order No. 923758 Logic Timing Recorder. . ..

..... 54495

ALL-CIRCUIT EVALUATORS
Savan A:C-E’s for fast, soldariess circuit building
A.C.E 200-K

Part No. 92333
§22.75 s

and testing!

728 SOLDERLESS PLUG-INTIE POINTS
CAPACITY: UPTO 8 18-PIN DIP's
® Two S-way binding posts
® Size: 4-9/18" by 5-9/18"
® Kit form — lowest cost

AC.E 20B
Part No. 92332 872 SOLDERLESS PLUG-INTIE POINTS
$30.70 CAPACITY: UP TO 8 16-PIN DIP's

® Two 5-way binding posts
® Size! 4-9/16" by 5-9/18"
® Fully assomblsd

ACE 201-K
Part No. 92334

§29.95

1.032 SOLDERLESS PLUG-IN TIE POINTS
CAPACITY: UPTO 12 14-PIN DIP's
® Two 5-way binding posts

- > * Sirs: 4-8/16 by T
g ® Kit form
ACEZ212
Part No, 92331 1,224 SOLDERLESS PLUG-IN TIE POINTS
$37.05 CAPACITY: UPTO 12 14-PIN DIP's

® Two B-way binding posts
® Size: 4-9/18" by 7
® Fully assemblad

ACE218
Part No. 923326 1,760 SOLDERLESS PLUG-IN TIE POINTS
$49.80 o CAPACITY: UP TO 18 14-PIN DIF's

® Two B-way binding posts
® Sie: 6:1/2" by 7-1/8°
@ Fully sssembled

AC.E 227
Part No. 923325 2,712 SOLDERLESS PLUG-INTIE POINTS
$63.55 CAPACITY: UP TO 27 14-PIN DIF's

#® Four 5-way binding posts
® Size: B by 3-1/47
® Fully sssembled

ACE 238
Part No, 023324 3,648 SOLDERLESS PLUG-IN TIE POINTS
$84.75 CAPACITY: UP TO 36 14-PIN DIP's

® Four B-way binding posts
# Size: 10-1/4" by 5-1/4"
® Fully assombled

Bring this COUPON into one of our stares or mail

to our Mail Order address shown below to receive

the Discount Allowance listed below for all

0.K. Machine & Tool and AP Products in our Ad.

1 DISCOUNT ALLOWANCES
AMOUNT ORDER

NET 500—999

Less 10% 1000 up
Less 15%

ORDER
$ 16— 99

100—199

200—498

AMOUNT
Less 20%
Loss 26%

NAME

ADDRESS

cimy = STATE

| ZIF PHONE
Coupons accepted only with full name and sddress filled in

POWERACE

Use a POWERACE for faster and easier
prototyping of all types of electronic circuits

Check these important features . . .

# 1880 solderless, plug-in tie points . . will hold up to 18 14-pin DIF's.
® Breadboord slements accept all DIP sizes inchuding ATL, DTL, TTL
and CMOS devices, TO-§'s and discrotes with leads up to 032" dia.

# All connections to/from switches, indicators, power supplies and maters

are made via solderiess, plug-in, tis-point blocks on control panels.

Interconnect with any solid 20 1o 30 AWG wir

Braadboard elemants are mounted on ground
q y and high-sp ise circults.

® Short-circuit-proof fused power supplies,

& Operate on 110 to 130 VAC at 80 Hr. or 200 1o 240 VAC at 50 Hz

® Space-age compact styling and high-grad it
organized and quick pratotyping

anes . . . idesl for high

POWERACE 101 POWERACE 102 POWERACE 103
923101 ......696,95 923102.....5140.85 923103.... 814995
The general purpose | The complete digital | Triple-outpat,
mode! for prototyp- | prototyping lab with | supply for prototyp-
ing all types of FREE logic probe ing bath linear and
circuits. built in! ‘circuits.

POWERACE 101 POWERACE 102

TERMINAL
AND
DISTRIBUTION -

STRIPS

PART NO. DESCRIPTION

823261 Terminal Strip 128 B-he-points $14.00
823265 Terminal Strip 96 5- aints 11.20
923269 Terminal Stnp 68 51 oints 9.55
823273 Terminal Strip 34 S-tie-paoints 5.36
823289 Terminal Strip 128 4-tie-points 11.20
923291 Terminal Strip 54 4-tie-points . ... ... ... ....... 6.76
823277 Distribution Strp 24 4-tie-points. .50
823281 Distribution Strip 280
923286 Dsitribution Strip 2.40
823293 Distribution Stnp 12 4-tie-points. 2.40

JUMPER WIRE KIT

Ideal for quick, neat circuits

Each kit containg 350 wires cut 1o
14 different lengths from 0.1 to
5.0,

Each wire is strippad and the leads
are bent 90° for easy in sertion.
‘Wire longth s classified by color
coding

All wire is solid tinned 22 gauge with
PYC inzulation

The wires come packed in & con:
vanie plastic box

POWER SUPPLY s regulsted and atjust-
able from +5 10 +15 VDC o B0OmA.
Ripple/nane i S10 mY at full load. Lina
and ivad regutation i@ SI%

METER i built in 0-15 VOC Inputs are
sccassiblo sl Le-point bicoks on contral
panel which allows monitaring af power
supply or circwits. Mater accuracy i 5% of
Wil scale

POWERACE 103

TRIPLE-OUTPUT POWER SUPPLY has
outputs o +5 VOC at 750 mA. +18 vDC
#1250 mA and =15 VOC ai 250 mA,
Ripab =10 mV a1 full laad tor adl
d losd regulation i 1%
for afl outputs. =1 5-volt outputs track

METER is built in 15-0-15 ¥DC fnput s
acces at tie-paint block on control

paral whech aliows manitonng power sup
plies or circuits. Mater accur

Wil scale.

TWO LOGIC INDICATORS (LED s) have
buffersd inputs that require 1 A max

TWO LOGIC SWITCHES, mamemary
wilh debounce circuitry. Both O snd O
outputs can sink 15 mA, and source S mA

TWO DATA SWITCHES with log

logiz O ocutputs hay
capatiiition and can

POWER SUPPLY iz regilated +5VDC a1 1
smg Arpale/neiee 8 S10 mY a el oad
Ling snd load regutation is <18

PULSE DETECTION WITH MEMORY i
tialt in. Will detect positive Of negative
short a5 10 nancsecands
sal by momantsry swileh an

control pane
THREE LOGIC INDICATORS (LED s) have
Eulfered inputs that require 1 ik max

FREE LOGIC PROBE the above
puize defection with memary
plus logic indcator features
constitute a free, built in fogic
probe!

TWO LOGIC SWITCHES, mamentary
with debounce circuitry. Boln Q and O
outpits can ek 15 mA and source 5 mA
FOUR DATA SWITCHES wit
fogic O cutputs hive unlemited sinking
capabilities snd can source 10 mA
CLOCK GENERATOR has 1ha fnllawing
Frequencies availatite 1 Ha. 10 Ha, | DOM
1 EMz, 10 KMz and 100 KMz with & S50%
duty cyels C output i 15 mA and
souwrce § mA C putpu: BAA O BourTe
50 mA

ONE-SHOT PULSE GENERATOR 1
pet of 7 mé pulse positie ney
gong. Boih O #nd 0 cutpats £an in
A and soutce 400 A

ogie 1 or

P.0. BOX 2208R, CULVER CITY, CA 90230

STORES DO NOT

weerrnionas MAIL ORDER

PHONE ORDERS:

(213) 641-4064

Order No. BK-1 ....513.95

VISITASTORE NEAR YOU TODAY - We stock a large selection of Technical Bocks, Discrete Compenents, Integrated Circuits, Test Equipment and Electronic Supplies.

Mimmum Order $10.00. Add $2.00 to cover postage and handling
Master Charge and VISA welcomed. Please include your charge card
number, interbank number and expiration date. Some items are subject
to prior sale. Not responsible for typos. Stoee pricing may vary from Madl
Order pricing We reserve the right to substitute manufacturer

TUCSON

4518 E. Broadway
Tucson, AZ 85711

SUNNYVALE

1054 E. El Camino Real
Sunnyvale, CA 94087

(408) 243-4121

SANTA ANA

1300 E. Edinger Ave.
Santa Ana, CA 92705

(714) 547-8424

PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 87220

[503) 257-9464 [113)

HOUSTON

2649 Richmond
Houston, TX 77088
529-3489

CULVER CITY ATLANTA
11080 Jefferson Bivd. | 3330 Piedmont Rd. N.E.
Culver City, CA 90230 Atlanta, GA 30305

[213) 390-3595 (404) 261-7100
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RADIO-ELECTRONICS
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INTERNATIONAL ELECTRONICS UNLIMITED

CARBON FILM RESISTORS 1/4W & 124

CARBON FILM 5%

STANDARD 1% METAL FILM VALUES FROM 10 OHM TO 1.21 MOHM

SPECIALS 154 orF oN $25.00
(total computer components)

T/taate (R.Ohs R25) Total aty ea pk-5 =10 pk-100
i o hong 1999 500 25 " a5 2.00
1/3att. (R.0ha 150) 1000- .10 .25 .40 1.90
Je67aia 1 34" long 5000- .10 .20 .40 .80
METAL FILM RESISTORS 1/4u
METAL FILN i3
w0 (B.Com CRMOFT) 1/t TOtal gty ea ph-5 pk-10 pk-25  pk-100
Low temp couf - Sipgm 1-999 4.25 100 2.00 7.50
LT Mimg [edr) 1000 25 80 1.00 1,90 .00
s b 5000- .25 .55 95 1.80 6.50

£RDA [Py 510,95 2114L 200ns LI 5
90N 11D 7.95 A6 z0ons | 2iee
WA CTC 1.9% 17024 lus S1ES
HOA $10/0 12,45 2708 450n3 3.00
ZHON DA 060 2716 450ns SV 675
77A0A DART 18,80 A0ROA 5,35
16028 5V 12V 465
=
DIODES NIPSHITCHES
100- 1000 10- s
IN3054 15/$).00 .0Sea .0dea 4w Epin SPST  51.55 $1.45 51,39
1m0t ;gﬁ;gg Oex .06es | asw T6oin SPST (195 1085 1170
H400; B «1ea .10e. 105w ?Nein & 2.10 .00 1
4148 (1M914) ] gl sl : *
15/51.00 .05ea .Odea
TRANSISTORS oy 1p.
RANIC DISC EAPACTTORS SOV, 10-92 WFN S.25 .17ea
b siss 200! 0047my || DE222A T0-92 NEN 30 lBea
P e “Oionr W M2222A TOS1B WPN 45 _35es
Spf dtaf Z0nt 010 N oNos3 TO-5 NN S5 [S0ea
pf . 68pf  Jopf . M908 TO-92 NPW .25 ,17es
10pf 82pf  A70pf  .02Zmf B 93006 10.92 PNP .25 . |7ea
18pf 100pf 600pf  .030mf g
22pf 120pf .00Imf  .050mf
27pf 150pf .0015mf .laf
33pf 180pf .003f LEss [ ——
1pf to .0S0mf ===

ea pk-10 pk-100 1000- Jusba diffuses .20%d x .34")
)

$.20 .95 7.00  .Ofe k=10 pk-25 100- 1000-
Imf/50¢ disc 1/2%d BED  $1.00 52.25 .08ea .078ea

5.25 1.25 5.50 .09 :HHEHL!II 2.50 .0%es .08Sea
ELLON 1.40  3.25 .1lea .10ea

CERAMIC CAPACITOR KIT GREEN 1.40 3.25 .}lea .10ea

TRI-State (change from red to
qrnnthy reversing polarity)
E 100-

S5ea . ?S;a

5 ea of above $12.50
10 ea of above 520.50

=

POLYESTER FILM CAPACITORS 6521
100V £ 0%
€2 pk-10 pk-100 Subsiniature di ffused
.00luf §.15 .55  6.50 125%d & .21
0015uf .15 95  7.50 pk-10 pk-25 100- 1000-
.0022uf .15 .95  7.50 RED  $1.00 $2.25 .DBea .078ea
.0033uf .15 (85  7.50 CLEAR 1.10 2.50 .0%a .0B5ea
.0047uf .15 .95  7.50 GREEN 1.40 3.25 .1lea .l0ea
.D06Buf .16 .95  7.50 YELLOW 1.40  3.25 .1lea .10ea
oluf .15 85 750
Oisur .15 95 1.50
2uf .15 .85 7.50
03f 20 100 10.00 LA e searon
od7uf .20 115 10.50 CIRCUITS !
.068uf .25 1.30 12.00 WIE 15250 Tone s
T S e
22t .40 255 2000 f M. 105 e s
3+ i Nik-8 .29 12108-14
AN 45 275 25.00 H £
JNBK-8 145 jajan-18 .35
A7uf 150 3.50 30.00 RO g ARt s
POLYESTER CAPACITOR KIT W 20 e o
5 ea of above $14.95 M-8 .30 y406N-14 .89
m-;l 1-2: 18008-16  2.40
ELECTROLYTIC CAPACITORS: WS 89 oane e
axial leads /I8 B9 wagN-147 1 29
1= 10- 1wo- sseM-E a5 damiwiig 1038
Tmf /50¥ 5 1z 10 ) SSeN-14 79 omawig 1028
owfy2sy .05 1z L1 | S60N-16 2095 ogowi4 et
zefysov 05 a2 o0 | sesh-le s Isisowen  Cae
Lamf/50v .06 13 1 sew-g 1 T5450N.8 35
7af/63v 16 13 1| 03B 49 jegeang 38
a3V 06 13 1 2314 39 gsaminid 7s
10af/50v 7 ok . Tam 5 jsesenoi4 ER
iomf/150¢ .18 .16 .1 TolTAGE
22mf/ 16V 17, G130 a2 e
22mf/50¢ 18 % 3 LATORS
BWaf/25% .18 4 .12 0 7805 45V $1.19 7905 -5V $1.19
I0mf /25 o R T 7808 +BV 1.19 7912 -12v 1.18
Vaff258 18 .16 130 7812 M2y 1.19 7915 -15K 1019
A7mf /357 18 .16 130 7mIS 415K 119

TBZ4 «24¥ 1.79

150mf/25V 23 .20 .8
220mf/ 16V 25 221 19
220mf 25V 27 .22 .20
A30mf/ 16V 29 2 .
ATOmf/16Y 30 .35 2
A70=f 35V .29 .26
S500=f/15V 29 .M R

TANTALUM CAPACITORS
splid dip - radial

1 |
«Imf/ 35 -35 .M .28

- 22af /35Y e S | T
-3/ 35Y T | B ]

1000sf/16Y .50 .B5 .BO Inf/ 35V Er LA - B ]
1000af/35¥ .95 .90 .85 1.5af/20V 37 AR .
2200mf/16Y 1.25 1.15 1.05 2. 2=/ 200 A0 LB .1
2200af/A0F 1.35 1.10 1.00 3. 3mf/35Y .45 .40 .35
A700=f/16F 1.35 1.25 1.10 4. Taf/16¥ A5 a0 L3S
A700mf/50F 1.45 1.30 1.15 4. 7mf/25% -50 .45 .40
radial  leads 5.6af/10v .50 .45 .40
1510105 < lipgs 6.Baf/6Y .50 .45 .40

Tt /s0V 50 212 .10 6.Baf/16¥ 551 507 45

10mf /208 .65 55 .50

2.2af/350v 0@ .05 .10 ity SR

A7af/35V 18 05 .13
10mf/16Y 15 93 .32 15af/20 .65 .55 .50
10=f/160Y .18 .15 .13 22mf/10¢ .65 .55 .50
f/507 17 .4 12 22mf/16Y .68 .57 52
ATmf 35V 1B .16 L4 mf/EY .65 .55 sp
BOmf /40V w3y I/ 0¥ .70 .65 .60
ATmf fEY J5 .10 65

100=f/25¥ .18 .16 .14
220mf/38Y .25 .22 .20 Seaf/ev 85 .75 70
100mf/10V  1.25 1,10 1.00

4

TAMTALUN CAPACITOR KIT
SOLID DI #201

ELECTROLYTIC CAPACITOR KIT
AXIAL LEADS

Juf/35K  22uf/200 10uf/25Y
~22uf/35Y 3. 3uf/35V  1Suf/20V
S35V 8 Tuf/2SY  22uf/3SY
Tuf/35Y E.Buf/ISV 33uf/1SV
1.5uf/20V

Tuf/S0V  22uf/SOV “Z20uf/SOV
2.2uf/50V 33f/25V  470uf/3SV
3. 3uf/50V 4Tuf/35V  1000uf/35V
4. 7uf/50V 100uf/35V 2200u1/40Y
10uf/50V  150uf/25V

$19.50 T-5  5ea of above

EAS  Sea of above

527.5

ADD £1.75 FOR SHIPPING/WARCL TG HINIMUM CRDER $10.00
ADDITIONAL CHARGE FOR UPS/CO0 OR BLUE LABEL{ATR),
CALTFORMIA RESIDENTS ADOD SALES TAX.

INTERNATIONAL ELECTRONICS UNLIMITED
L

1
¥5 FIRST 5T, Solvang, Ca. 93461
phone 805 688 2747
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DIRECT FROM TOMAR:
THE RIGHT DMM AT THE
RIGHT PRICE.

*49.95 kit
$ 5 4.95 assembled

& tested

Four function: DCV, ACV,
Ohm & DCmA. Battery
powered for field or labora-
tory. All functions protected
against overload. Excellent
resolution in all modes,

Factory direct. By elimi-
nating the middle man, Tomar
is able to offer the DMM803
digital multimeter at these
remarkably low prices. Satis-
faction is guaranteed by a
30-day money back offer.
Ordering. Send your check or
money order ($49.95 for

a complete kit, $54.95 for the
DMMBO03 assembled and
tested) to Tomar, Ltd. Allow 30
days for delivery. Add 6%

tax for delivery in California.

TOMAR, LTD.

6322 Mojave Drive
San Jose, CA 95120
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SOUND EFFECTS GENERATOR KIT

Exciting sound aflects kil uzes the popular TITE4TT chipto
develop phasor, locomative. siren. tweeting bird, organ,
model T, eic, sounds. Lses dip switch for simple
programming of the generator. A programming chart is
includea for y difh The kit good
volume and tone from 2° speaker. Operates from @V
battery. Size of board: 3.25° x

Caazz 11298

FASCINATION STAR KIT

Produces an "Exploding Star” visual alfect using 25 LEDS
and IC circuftry. The center LED lights first then the next
group of LEDS light and then another sat lsghts until the
cuter edge of the star lights up. The process than reverses
[1sell. Great atiention getter for game rooms, discos, olc.
Oparates lrom 9V battery.

C4432

ELECTRONIC WHEEL OF FORTUNE KIT
Vary popular game device! Push the start button and &
bright red ball (LEDS) appear to spsn arcund len numbaers
paining speed a3 you hold fhe bution down. When you
releass e ball appears

i to. As the ball spins
 zmall speaker emits 3 sound in synchronizaticn
Unit aparates from BV batiery. Size of board: 29" 2 287

CI806  $9.99

$10.08

PHOTO SLAVE TRIGGER KIT
Probably the most sensitive slave irigger kit on the market.
= Not aMected by ambient light. Much superiar than LASCR

\_’& types. This kil can operate from bounce or indirect flash

slave strobe will also flash. Size of board: 157 x 17
CH% 3800

Simply connect shulter cord {included) 1o the strobe that
will When thi
120 VAC DUAL STROBE LIGHT KIT

Xenon
Strobe Kit

Complete variable
rate strobe light kit

Contains

all parts,

PC board. bl

line cord

and $7.50 DuaL Mo TTROSE TUBEE FLASH

ALTENMATELY o THIE WWIQUE KIT.
BAILLIANT FLASHES OF weiTE FLATH
WiTH THE ADDES Dirafwiicm oF
KERGH WULRE, KIT FEATURLE FYLLo
FLAGM RATE ANG OPERATION FROM
1ZOVAC, ComPLETE wiTw aLL PRATE,
PC NOARD AND ¥ E Tuses. Sian
oF BoAAp: 3% 3 39,

tions ~—g—
Instruc! ] _“'-/ '\

C4564 $12.00

P.0. BOX 27038
DENVER, COLORADO 80227

CHANEY
electronics inc

= Minimum AD Order $6.00

= Please include $1.50 for posiage
+ VISA MC accepted

« Phone orders are welcome

Send for our free catalog of unigue ifems

Phone Orders
303-781-5750
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9
* Opsrwtes brom u simghs 1.3V Bathery
* B LCD Blapley Inatrustions
included in All Orders
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148 CAPACITONS.

-
THE "PROGRAMMABLE e > . —
CLOCK MODULES - = - e S

s s
MOETMINT OF 14

PorULAR " MINI-

BOE" CAPACHON

Cail o Wiie For Your DIGI-KEY Volume Discount
FREE DIGI-KEY Catalog Compars the Disvowst Friom

HANDI.ING CHARGES VOLUME DISCOUNT
Add32.00 5  0.00.% 99.99 N
Add $0.75 $ 100.00.3249.99

Ak, Wi, coll 218-881-6874) By = nd your arder te OIGI Iil’ Hig v y 31 !lurl Thiaf River Falls, MM 56701
Dl’GJ KEY GI'JARANYEE aty e 14 ed from Digi-Key tha l)
P ¥ e W . +-. .NoCharge SIUIIII Oﬂl. up
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BUY WITH CONFIDENCE
From the Nation’s Largest

HIT. C H | Distributor

Hitachi Denshi, Lt

Single and dual trace, 15 thru 100 MHz All high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a2-year warranty. They're able to measure signals as low as
1mV/division {with X5 vertical magnifier), It's a specification you won'l
find on any other 15 or-30 MHz scopes, Plus. Z-axis modulation, trace
rotation, front paniel X-Y operation for all scopemodels, and %10 sweep
magnification And. 30 thru 100 MHz oscillioscopes offer internal signal
delay lines. For ease of operation, functionally related controls are
grouped into three blocks on the color coded front panel Now here's the
clincher. For what you'd expect to pay more, you actually pay less.
Check our scopes before you decide: All scopes complete with probes

List $995.00
Our Price:$859.00

TV sync-separator cireul
ngh sens:mnty ImV/ div

HITV302B

%?mofeep 1lrine magnitier
Z-cxis input (intensity
modmcﬂcfn}

Si 1 delay line
Cg&;te te with 2 probes
CHI, CH2 CUAL. ADD

DIFF. Verhc&]ow
MH Deflection 25
OSCILLOSCOPE

Hitachi . . . The measure of quality.
HITV152B DUAL TRACE 15MHZ (no delay)
LIST §735.00 OUR PRICE $629.00

HIT-V352 HIT-V202
35MHz DUAL TRACE
WITH DELAY 20MHz DUAL TRACE

LIST PRICE: $850
OUR PRICE: §765

LIST PRICE: $1150.00
OUR PRICE: $998.00

Dynamic range 8 div.
TV sync separator circuit
Built-in signal delay

Economically priced
dual frace oscilloscope
Scquare CRT with

internal graticule line (V-352)

i_t{l_lugnnqted sccte)1 XY operation
igh-accuracy vollage irr i

axis & lime axis set a ?;.g—}ﬁgg;}ﬁe Hgntier

:jzzsg‘ceruued alll Trace rotation system

()] ; :
High- Fine adjusting,
:mwif"f' Htvdty click-positioning

drift function

50 MHz & 100 MHz

DUAL TRACE WITH
CALIBRATED TIME DELAY
HIT V5508 HIT V1050
S50MHz with 100MHz with
3rd TRACE 3rd & 4th TRACE
TRIGGER VIEW TRIGGER VIEW
LIST $1745.00 LIST $2390.00
SALE SALE
CALL CALL

The HITACHI V550B (50mHz) and V1050 (100mHz) offer
all the capabiliies you might e from a lab grade
oscllloscope. Capabiliies such as 3rd trace tri ger
view, a bright &" re CRT, and g max sweep rale
2ns/div (V1050) Sns/div (V550B) Also, fatures you may

like, sensitity of Imv/div (\-’E.E.OB) Sm/div

(UIOED)"-)DeCt!OmHz autornatic focus comection

PRIORITY ONE ELECTRONICS

OKIDATA

MICROLINE PRINTERS

WITH FRICTION AND TRACTOR FEED
* BI-DIRECTIONAL - 120 CPS * Parallol and Serial YO
® 9 x 9 Matrix (Alphanumerich ® 110 Through 1200 Baud
® 6 x 8 or 12 Matrix for Graphics ® Self Test
® £ 83 10, 16 Characters Per inch - ® Out of Paper Switch
® 6 or 8 Lines Par Inch ® Friction or Tractor Feed
* BO.CPL @10 CPI for 82A ® 37 1o 14" Tep of Form (Switch Selectable]
# 132 CPL @ 10 CP| for B3A ® 10 Differant Characier Sots

OKIDATB2AT

BG CPL & 10 CPY

oxorsar  $775.00

132 P - 1o CM

$575.00

FLUKE

®

Nine tunctions
de voltage
ac voltage
o current
ac current
resistance
diode test
conductance (1-R)
logic level and
temperature (K-type
thermocouple
10, Peak hold on voltage and

current functions
11 Selectable audible
incdicator for continuity
or level detection
12 31%-cigil resolution
3. 0.1% basic, accuracy
14. LCD display

00D~ 0m N B GO —

15. Overlead profection

16 Safety designed lest leads
FLU-D800 (runct 14) ... . ....$125.00
FLU-D802 (Funct 17) .. .. 3189 .00
FLU-D804 (runct 1-9) 249.00
FLU-D810 (rMS Bench 10A) 5269 .00
FLU-D811 (rMs Bench w/Batt) 309.00
FLU C90 (case for D800, 802, 804) . . $10.00
FLUY-8205 (Case for D810, 611y $35.00

GUTKL LOGIC PROBES

) -

LP-1 LOGIC PROBE—Hand-held logic probe provides instant
reading of logic levels for TTL DTL HTL. or CMOS. Input Impedance:
100,000 Ohms. Min. Detectable Pulse: 50 ns. Max. Input Signal
(Frequency): 10 MHz Pulse Detector (LED): High speed train or sin
gle event Pulse Memory: Pulse of level transition detected and stores
GSCLP1...........List $50.00 OUR PRICE $45.00
LP-2 LOGIC PROBE—Economy version of Model LP-1. Safer
than a voltmeter. More accurate than a scope Input Impedance:
300,000 Ohms. Min. Detectahle Pulse: 300 ns Max. Input Signal
(Frequency): 15 MHz Pulse Detector{LED): High speed train or
single event. Pulse Memary: none
GSCLP2 ........ .List $32.00 OUR PRICE $30.00
LP-3 LOGIC PROBE -High s.:eed logic probe Captures pulses as
short as 10 ns Input Impedance: 500,000 Ohms Minimun
Detectable Pulse: 6 ns Max Input Signal (Frequency): 60 MHz
| Pulse Detector (LCD): High speed train or single event: Pulse
Memory: Pulse or level transition detected and stored

GSCLP3 ..........List $77.00 OUR PRICE $69.00
DIGITAL PULSER
GSDCPL- el List $83.00 OUR PRICE $76.00

GSCLTC-1 Logical Analysis Kit—Complete with LP-1 logic
Probe, DP-1 Logic Pulser LM-1 Logic Monitor wiring accessories.
manuals and molded case OUR PRICE $220.00
GSCLTC-2 Logical Analysis Kit—For high-speed and mem-
ory analysis. Same as Model LTC-1 excent substitutes LP-3 Hiah-
Speed Logic Probe OUR PRICE $245.00

The Industry Challenge: Make it smaller. Make it better

Make it cost less

MS-230. A whale of a miniscope
With our ingenious new MS-230, 30-megahertz, battery- pperated dual-
trace miniscope, portability’s suddenly not a problem anymore At3ibs. 10
oz, its the smallest, lightest miniscope in the field today

The state-oi-the art MS-230 works wonders on site or in the shop
Anywhere there's a need 1o accurately test or measure electronics
equipment

The versatile M5-230 is perfect for TV repairmen. Services micro-
computer systems when the chips are down Mamlams awionics equipment
with {lying colors. And i medical with the
precision of a surgeon

However, it your budget or needs demand something more economical of
less sophisticated, chances are the MS-215 dual-trace orMS-15 single-

frace will fit the bill
PART # LIST PRICE OUR FRICE
* NLSMS230 30 MHz DualTrace Miniscope 649.00 £579.00
* NLSMS215 15 MHz Dual Trace Miniscope 497.00 5$439.00
* NLSM15 15 MHz Single Trace Miniscope £389.00 $345.00
*Typical 3 dB point is B MHz at 2-division deflection Typical
maximum lrequucncy Tor full scale (4div) deflection is 2 MHz

NLS41141 Deluxe 10 101 100MHz probe: . $30.00
NLS41140 Leather case for MS15 & MS215 $45.00
NLS41180 Leather case for M5230 $45.00

Non-Linear Systems
has done it for three decades

The

remarkable Touch Test 20 DMM.
With theTouch Test 20, Non-Linear Systems introduces the 2 Ib. 4 oz test
lab. Now with 20 ke{lesl functions at your fingertips (plus the abili tu

measure 10 eiectrical parameters and 44 ranoﬁ} Yyou can take nne I
the field instead of a idual tester

Another bright idea. The Touch Test 20is the coly DMM with Iughlpressuts
touch function selection. No more dials to fiddle, with. Instead, an LED
shows the function you choose And when you switch, you get an audible
bleep and visual blip to let you know.

This small wonder is miniaturization at its best. The new Touch Test 20 is
the most innovative portable/bench-type multimeter in the industry loday,

'OUCH/TEST 20 comes complete with r'est Leads, Temperature Probe,

and component Test Adaptor, (LED Display)
PART # LIST PRICE OUR PRICE

NLS TT20 $435. 00 3‘3&0 .00

MLS TT20B $467. 0.00

I.g hlgplﬂ (B Models wﬂh rechargeable batteries &
Cl

NLS 1 $495.00 3455.111

NLS TT21B $525.00 475.00

NLS 41140 Leather Carrying Case $45.

DISCOUNT COUPON

From Olr December RADIO ELECTRONICS Ap SAVE UP TO 10%

0 $100-$149.99......
0 $150-$199.99.........
[0 $200-$299.99.........
[0 $300-$399.99.........
00 $400-$499.99.........
OBV HE coms deop b

REDISC

CIRCLE 13 ON FREE INFORMATION CARD

... Deduct$10.00
Deduct $15.00
Deduct $20.00
Deduct $30.00
Deduct $40.00

... Deduct$ 10%

Sorry. Discount Coupen Net Valid on
Shipping Charges. Phone or Foreign orders

VALID ON PREPAID
U.S. MAIL ORDERS
RECEIVED BEFORE
DECEMBER 31, 1981
OR PRESENT THIS COUPON
AT OUR RETAIL STORE BEFORE
DECEMEBER 31, 1981
Coupon valid only when attached to
face of order. REB112
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PROTO-BOARD UNITS
All the speed and convenience of
QT sockets and Bus Strips plus
backplanes and binding posts in
both kits and pre-assembled
units. Assemble, test and modify
circuits as fast as you can think

Dip  Board Size
Part No. Capacity Inches Price
BSCPBS Kit 10(14's) Brdxls $10.95
GSCPBIOD  Kit 10(14's) 4xbxe 2185
GSCPBIOI  ASM 10(14's) Bxdtix's  28.85
GSCPBID2 ASM 12(14's) Thxd'exls  34.95
GSCPBI03  ASM 24(14's) I 50.05
8SCPBID4  ASM 32(14's) 9hxBxh  77.00

Proto-Board no. 203

PROTO-BOARD
PB-203 - HOLDS 24
14-PIN IC'S

Fully assembled breadboard
contains built-in, short-proof,
fused, SVOC at 1 amp, regulated
power supply, in addition to
three QT-595 sockets, four OT-
598 bus strips, one OT-47 B bus
strip and four binding posts
Capacity for most digital and
many analog projects. SIZE:
975" LG, 66" w, 325" h
WEIBHT: 5 Ibs.

List Price
Our Price $125.00
GSCPB203A .. Al features plus =15VDC @ 500mA  £174.00
Our Price $160.00
Kit version of the 203A $14995
Our Price $138.00

ALL-CIRCUIT
EVALUATORS

GSCPB203 . . $133.00

GSCPB203AK .

© ACE for fast, solderless. plug in circuil building and testing. Plug in
any components with leads up to 0.032" diameter Interconnect with
solid wire up to 20 gauge. Gold-anodized aluminum base/ground
Non corrosive nickel silver terminals 4 rubber feet

PART ACE nip TIE NO. NO. PRICE

NO.  MODEL NO. CAPACITY POINTS BUSES POSTS EACH
923333 200-K (kit) 8 728 2 2 $275
823332 208 (assem) 8 872 8 2 §30.70
923334 201-K (ki) 12 1032 2 2 $2995
923331 212 (assem) 12 1224 8 2 83705
923328 218 (assem) 18 1760 10 2 $4980
823325 227 (assem) 21 2112 28 4 86355
923324 236 (assem) 36 3648 36 4 $8475

Hot Vac® Desoldering

> Systems

HOT VAC Model 20004 is the

economical, no-compiomise, non-

magnetic desoldering system de-

signed for use with shop air

® A solid-state control adjusts
tip temperatures from 500° to
IOOD'IP

® The Ioad modulated heater as-
Sures instantaneous recovery.

® Transient spikes are fully sup-
pressed

® The continuous. high flow vacu-
um is actualed by a swilch
conveniently built into the han-

die
& Biomechanically designed han- ﬁgﬁ‘- .‘
die reduces faligue and in-

creases productivity LIST PRICE OUR PRICE

B85.00 HEAT QUNI

VEN/ITH LiST PRICE $159.00

OUR PRICE $139.00
The new Zenith ZVM: 12| {eatures a P31 green phosphor
tube along with 15 MHz bandwidth Switch seleclable for
40/80 character screen. Fully compatable with 80 column
Apple cards. 20 Ibs

STAR MODEM
FROM

PRENTICE
LIST PRICE

0 to 300 bauddate rate.Compat

$375.00

UNG44 $390.00
Includes UNG6966 Heat Gun ($65.00)
Included FREE!

le with Bell 103 and 113 Answer. $199.00
Orignnate. Full/Half Duplex OUR PRICE
Special self test features

e $149.00
R5232. DB25P, EIA
CND-RS2328F Class | Cable 8 con 8 1 $19.95
BANA

LOW-PROFILE BASE

$13.95 PNV-305

SH WT. 21bs & ¢
: .._—,'

§ - . g)
e N $13.95
52 ibs PNV-312 TRAY BASEMOUNT
VACUUM BASE
$21.95 DPHV.380 =

PNV-371 Q

PNV-304 . SOLDER & '
§18.45 W INON HOLDER 8 oz $5.95
HORIZONTAL JAW VISE HEAD o

STANDARD VISE HEAD ==
$16.95 PNV-303
1 - PNV-333  $39.95
Sw SH-WT 21bs shi'wl 8ibs

%\j‘]\:—/*- RAPID ASSEMBLY

CIRCUIT BOARD HOLDER
STANDARD BASE PNV-300
SH WT 2 Ibs

$13.95

-~ $16.95
o~ BENCH
CLAMP

SH WT 3ibs

PNV-315 $19.95
SH WT Ib

0N
x v .
P.C. BOARD HOLDER with 14 bar £6 ;: '
5. ,;Q?

FITS S-100 BOARDS
DUAL 90 CORNER CLAMPS
PNV-390 $6.95 (pair) R oz

VISE HEAD $20.95

iﬂ{ .‘nt

PRIORITY

Vista introduces high-speed, DMA data transfer, and high- capamtleM

compatible single and double-density data storage to the Apple I1*

computer with the ABOO Eight-inch Floppy Disk Controller

® High Speed DMA Transler of Data (1 Microsecond/ Byte)

® Complete Documentation Provided—Includes Theary of Operation
Source Code for DOS Enhancement Utilities. Schematics and
Diskette

® Uses All Standard Apple DOS Commands (OPEN CATALOG
LOCK. DELETE LDAD etc) Except for INIT Which Has Been Im-
proved and Enhanced in a Vista Format Routine

® Compatibla With Apple DOS 32/3 3. Pascal 1 1 and CPM 2.2 (With
the ZBO Soft Carc by Microsofl)

® |nterfaces to All Shugart/ANSI Standard Eight-Inch Floppy Disk
Dnves

® 2Kx8 PROM Contains Autoboot Functions and All Eight- Inch Flappy

Driver Code Allowing Complete Memary UsageMap Compatibility with
Apple D05 32/33

@ 120 Days Parts and Labor Warranty

LIST OUR
PART ND. DESCRIPTION PRICE PRICE
VISASDD Controller and disk 559500 $558.00
VISABDOD When purchased simultan- §525.00

eously with one of the
POB" Vista and TEI disk specials below

VISTA DUAL 8" DISK CABINET

o —

Features modular construction with removable sub-assembly that

allows easy cabinet positioning and mounting

Drives pull out for easy service and maintenance

Deluxe chassis with internal slide allows easy access for dnve

positioning and mounting

Built to mechamically ‘and eiectrically accommodate single sided

drives. double sided drives—including the most popular 8-inch

Winchester and Shugart tloppy disk drives. and 8-inch streaming

tape cartndge units

® |ndustnal quality cabinet with die cast front bezel

® Meets all UL and OSHA standards

® Additional Savings' Front and rear retma rail mounts provided at no
extra charge (no external shides) ]

® Desk or rack mountable List OUR

® (nternal power and data cables Price PRICE

VISV100  Disk Dnive Cabinet $495.00 $449.00

Shipping Weight: 35 bs

BUY THE CABINET AND SHUGART

801Rs OR QUME DT-8s AND SAVE

with ONE drive

POBV1DDS1 With Shugart B01R $ 900.00
PDBVICOQ! With Qume DT-8 §1045.00
with TWO drives
PDBVIDDSZ With Shugart Q1R $1300.00
PDBVI0002 With Qume DT-8 $1600.00
Due to UPS shipping requlatipns. disk drives will be shipped separately

from the cabinet Don't forgel to nclude shipping for each drive
16:1bs ea
PRISOSKSK 519.95
| 4. SPECIAL PURCHASE T
M GOLD =
16 PIN LOW PROFILE IC. Tk
C95 SOOKETS ﬁ?

TIG-16LP pkg of 100
TIG-16LP pkg. of 1000 .
OEMS Stock up at this LOW PRICE

..$16.00
..$120.00

ELECTRONICS

_— <8
4 —
m“" 91618 DEERING AVE, CHATSWORTH.CA91311

AMAVIST TILTE, TuMien. AND

EXACTLY WHERE ¥Ei0 wANT 1T

noios i%&"' i ORDER TOLL I-'RI.'B (800) 4235922 CA. AK, l-l:l CALL (213) 709546
: R

'I.-’m. LS VISA
M L]

include: -!mur pharn
prices thru Leaasy
S700.00 paroz Salis
be charged approganalo ne il

} b
i [y \.' ik d oty |y'||YO'IJ| wonhen b e

iy CA residents add 6% Sales Tax

I* i HANDLING of $2.50 for the first3
w1l treight collect Just in case, please
e We will do our best to maintain
i based on GOLD, nol exceeding

CIRCLE 13 ON FREE INFORMATION CARD

i month Credil Card orderw will III

.

.

.
.
.
.



CABLE TV

CONVERTERS
AND OTHER
GOOD STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Canverts mid & super

band cable channel 95

for viewing on your 5

34,95
TV setl .8
No. 34sAE0a?

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

9 5 Includes ramote TV

$79.95  onoff witch and
(TR fine tuning cantroll
sa9s  No. aagvazrs
w10

ETCO MKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

Set TV emnm 3,

Vi DCOH 2000 CONVE HTEH ELIMINATES PROBLEMS
WHEN VIDEOTAPING FROM CABLE TV

Revtores your VCR's cans
uiityfoe programming. Re
stares remate chanel can
trol Ensbles vdeatening
of one cabile program
while watching anather

Mo. 34vAss
UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

tt‘rn-rch 1F tronue Expari
antens — bl catie comes by
! w10
MIVAIDD . Detailed schamatic & spee sheet - $1.50]

FACTORY SURPLUS UHF TUNERS
9 5 Brand new production surplus,
Al solid state. [deal for expar-

$195  imental work bullding, cable TV
#a.10  converters, etc. No. 34950099

MINIATURE FM WIRELESS MICROPHONE

Higes in th
hand. Reception on any stan
dard FM radio or receiver
No. mavaser

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC aop

s

o
ted. Electret wide
95 rarge respome. VI mater

.18 Na. 340va0e3

FACTORY SURPLUS VHF
“TWIN” VARACTOR TU

Admiral No. NC 31431
BRAND NEW! 10eal for taudding
o repEing eiect

TV “FRONT ENDS®. A hard
find item at a sensationsl price|
No. 345vC308

5 Impotsitle to find at any
prical

xh I minute: — No 349VAG0S
449§ minutes — No Jgvasos

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEM!

88

$120.0%

A0ueh mstpme {5

Nu JAOVAZTA

SALE OF QUARTZ BATTERY-
OFERATEDCLDCK MOVEMENTS‘
Ace

X |

(5 [343VASS Matehing hands - 82 400t |
$185hut (8 |

20 AMP REGULATED 12VDC POWER SUPPLY!

ariem 3
E SO0 PP B <y %
walnd 110 VAC. No. J4BVAIS

(JAGVAIDS v sbowe. 10 smps - 554,95 $49.95 ;. s |

RADIO-ELECTRONICS

-
N

— ETCO ELECTRONICS
b Dlls §[SI[@ ] NorTH coUNTRY SHoPPING cENTER
PLATTSBURGH, N.Y. 12001

Chock wilh crder, phease. Vita & Mavisrcard OK. {Borry, no C.0.D/'s Add 18%

tor LIPS & Handling (Excors refundsed |, N.Y. Stats revdents acd 7% sabes tan.

Oualer & Dxpart inguisies invited. Our telephone order deth never closs
Cali 1-518 -561 - 8700,

CIRCLE 44 ON FREE INFORMATION CARD

DON’T
FORGET

USE
YOUR
READER
SERVICE
CARD

AATOH-GIDIN ...

Equalizers Mixers™" LED Meters

B COMPARE! 21 BANDS B

- and Cul on EVERY BAND withoul band to band phase cancellation or rainbow eflecl. -

A One Half Octave EQ for LESS than most 10band EQs. unique LINEAR
Mirror Image Circuitry. Totally eliminates snap-on. Generales a TRUE *15db Boost

Super Low Noise J-Fets ON ALL BANDS - Regulated Power Supply
. » Slew Rate: 13 Valts™ per microsecond  « Buill-in Record Swilching - no need fo re-patch .

[l And as always with Aaron-Gavin Instruments. Lowest Noise -
. Lowest distortion and Great Over-All PROFESSIONAL Uuality..

GRAPHIC EQUALIZERS LED METERS (All integrated circults!)
Description Kit Mig. DOT or BAR Pattern, 3 position range switch

31 Band Sterec EQ 4279.56 354454  Description Kit Mig.

31Band MonoEQ. ~ $157.05 11932253  pront panel mount only -
I BondMone £ 93505 [ s3s6e4 OLED(Hono) a0 095580

1l Band Sterso EQ ~ #114.94 [ 4230,00 20 LEO (Stereo) S 45220 182.00 -
11 Bond MonoEQ '8 75.84 1918157  Cabinel of Rack Mount;

1| Band StereoEQ ' $12050  118249.80 20 LED (Mona) 145040 T 968.00
SBandSters0EQ L 3 7450 1914899 4OLED ssrm) T1467.00 T $88.60
5BandMonoEQ (18 4914 18 98.27 Down 10— T1B!

Maliday prices good only to January 1. 1982 -
Order with this Coupon or send for product specifications. -

Check box for the Item of your choice send check, money order, COD or Visa, Master

Charge. Your card number. Exp. date .
Add $7.00 for shipping and handling. Check Freq. Rangs: 16Hz-18HKz O 20Hz-20KH!

Check style: Rack Mount O Fiat Cabinet [ Upright Cabinet .
NAME PHONE ..
ADDRESS .
cITY STATE 1P

Aaron-Gavin, 1901 E. Deere St , Dept. 18, Santa Ana, CA 92705. Phone: (T4) 957-870

CIRCLE 56 ON FREE INFORMATION CARD

For
faster
service

USE
ZIP
CODE

on
all
mail

SURPLUS BONANZA!
- “*Selectric’’ WORD PROCESSORS

These fantastic office machines originally sold for over $3000.00 each. The
system is comprised of a heavy duty, unique designed |BM Selectric 1/O
Printer/Typewriter and a Console Unit which combines the CPU/Pwr. Supply/
Storage Media (mag. card or cassette). The printer is a quality Selectric type-
writer with self contained solenoids, aux. keypad, solenoid driver circuitry,
etc. WORTH OUR PRICE & MORE FOR THE PRINTER ALONE. Fantastic
interfacing possibilities as 1/0 machine/terminal. These amazing machines
are used, off-lease and are fully tested & operational when shipped. Schem-
atics included. Takes std. mag cards or modified Phillips cassettes with metal-
ized BOT & EOT sensor tape.

— USE AS A TYPEWRITER. 1/0 MACHINE OR WORD PROCESSOR —

INE Features:
A GEN% GHINE o"Salectric I” Typewriter/Printer w/TTL 1/0
BUSLNE *15" Carriage [irame]
=Correspondence Code
oTakes Std. “Selectric” Type Elements
«Printer may be direct driven [parallel input)
«3mall, compact size
=5l circuitry
o Full record/playback operation
«Editing, adjusted margins, repeat & more
=Full automatic capabilities & leatures:
auto-underline, auto-centering & more.
eSearching capabilities
Includes mag. cassette or card. Type
alement not included. Add $40 for pkg. and
hdlg., pay shipping on delivery. Shipped via
moltor r:mghl
—SELECTRIC WORD PROCESSOR—
Tested and Operational

Single Caszete or Card $595.a.
Dual Cassette or Card $795¢a.
Operator's Manual $20ca.

Sorry we cannot guarantee choice of cassetle or
card units

— ALSO AVAILABLE —

TTY ASR-33 TELETYPES............$99.00ea.
Used, Whole, Untested
Uised and new bargain-priced mini-lloppy drives. Winchesler drives. cariridge disk
drives, storage module drives and much much more
— WRITE FOR OUR BARGAIN-PACKED PERIPHERAL FLYER —
WAREHOUSE

EOMPUTE Rs, Granite ‘?':MH _rn:.:nm;m 01830
pER.PHERALs 3oy 204 Newlon NH
LINLIMITED! o .

Comple

QUANTITY PRICES
AVAILABLE

TELEPHONE ORDERS

617/372-8637

CIRCLE 54 ON FREE INFORMATION CARD




* QUALITY

parts at *

* DISCOUNT PRICES! *

4PDT RELAY

DPDT RELAY

252 VCT al 2.8 AMP $5.50

* pinsiyle AROMAT [2VDC
: ;;'em.‘::‘.':“ HL2-P-DC12VDC
120 volt a.c Tol compact size
» Uged bul Tully legted 10 tact
$1.70 EACH RC mount
::.I‘LI:; E:JIIA-I::'II.I'IES AVAILABLE _—’3'00 .”h
SOCKETS FOR RELAY 500 each | COMPUTER
TRANSFORMERS]| GRADE
Sagian CAPACITOR
primaries 3'3003313’& >
L 3/8" DIA. X 3VHD
B VOLTS at150 mA  $1.25 | 6,400 mfd
12 V.CT. at S00mA  $2.50 60VDC $2.50
16.5V. at 3 AMPS  $6.50 |y 3/g% . x4 14"
18 VOLTS at 1 AMP  $4.50

20,000 mfd. 25VDC
7 " DIA. X 2%" HIGH$2.00

MINI SIZE
BUZZERS

1% to 3 volts 75¢ ea

WITH WIRE LEADS
14 to 3 volts 75¢ea
WITH PIN TERMINALS

22,000 mfd.25VDC
2" oia X 2 1/2%1iom $2.50
22,000 mfd.40VD
2" DIA. X 6" HIGH
45,000mfd. 25 VDC
2" DIA. X 4" HIGH
52,000mfd. 15 VDC
2 %A X 4 2% ion

$350
3

MODEL UES-A55F
VARACTOR UHF TUNE|
FREQ RANGE

"~ $25.00 each
10 for $220.00

A SEND FOR OUR
€e; 40 PAGE CATALOG ¥r©

TYPE N
CONNECTOR

KINGS UG526 B/U
FITS RGS55, RGSE,
RG141, RGL4Z, RG223

SOLDER TYPE
$1.75 EACH
10 for $16.00

_r_ 3 to 7 volle 72,000 mid. 15VDC
WITH PIN TERMINALS 2" DIA. X 4" HIGH
75¢ each CLAMPS TO FIT CAPACITORS 50¢ 0a
MITSUMI 16.5 VAC 1AMP

a|CLASS 2 XFMR

e'

L.E.D.’s

STANDARD JUMBO
DIFFUSED
RED 10 FOR 51.50
GREEN 10 FOR 52.00
YELLOW 10 FOR $2.00

RFI
LINE FILTER
B & Toe 1 srousd
Sy s tnewression
Rated:10 amp

15/250v 50-400 hz
$3.75 ea.10 for $35.00

FLASHER LED /i
5 YOLT OPERATION
JUMBO SIZE
2 FOR 51.70
Bl POLAR LED
2 FOR $1.70
SUB MINI LED

—

079" % 098"

SUPER SMALL

20mA at 1.75v
10 FOR %1.00

2"DIA. 1

LSS o
BUZZER SPECIAL!E
50 ¢ each b
10 for $4.00 = B
100 for $35.00 =

e 200 FOR $18.00
PHOTO-FLASH |, 20 8 080
§ 1%g"x ?_,a' CAHNON an
2for $1.50 CONNECTOR
101or $7.00 | JMEe
T COMNECTOR
50 MFD 330V $2.00 EACH
PHOTO FLASH 10 for $19.00
2" HIGH X Lt . RECHARGABLE
1 1/4 DIA. (% EALED
$1.25 EACH LE‘D'AC'D
10 FOR $11.00 BATTERIES
*SPECIAL 1] * .
r ﬁ‘.
10 MEG POTS s
4 for $1.00
10 for $2.00 r
100 for 6 VOLTS 6 AMP/HR
$15.00 3k X 2 X bk IN,

$10 00

PU’S & SUPPORT CHIPS
[ -] - 27

- 17

.50
856

A

Rkl

:

Loanls
SRREABRER
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i

«C

ap
xn
=

AYE-1013
PTHEE

INTERFACE
& DRIVERS

L}
k&

i
Fii
g

8

gaagae

REARE R

10PiN RIBBON
4%x 6" DOUBI
3.500a.

11187 thick with 1/10" spacing

4%" x B . ...

LE ernasis

PRINTED CIRCUIT BOARD
LE SIDED EPOXY BOARD Y%,” THICK
“re 5/62.00

BRAR| R RBRSH B

TRANSISTOR SPECIALS

BaBKENENGRNAURBELR SR

.11
=3

TR R R
e ol ok o el

$555ERARCAREIRAACAGERA

L

8300 — SIGNETICS 18 BIT
MICROCONTROLLER. .........
10 ea 8164E B4K RAM (150NS) . .. .99.

DOUBLE SIDED DIP RIBBON
CABLE JUMPER ASSEMBLIES
14 PIN 4" LONG
16PIN12"LONG ........00u0et

RS 232 CABLE

10 Conductor, # 22 color coded wire,
gray PVC outer cover, %” diameter
.40 per ft. — 100°/$30.00
Add 20% postage for orders under 100°.
Add 10% postage for orders over 100°.

SPECIALS GOOD THRU JAN. 1982

CRYSTALS $3.45 ea.
. 6.144 MHz
10,000 MHz
18.000 MHz
8.000MHz
18.432 MHz
20.000 MHz

DIP SWITCHES

4 POSITION 1.25
BPOSITION 1.50
CTS206-10 10 POSITION 1.56

.
"
'
1

ix
"
’

TI85 — 00

12V DC RELAYS

TTL SIZE

S5.P. 1200 ohm cod
%

D.P. 400 chm coll
125

DATEL'S DAC-0BEQ

8 bit DAC — $7.95

MINIATURE MULTI-TURN TRIM POTS
50, 100, 500, 1K, 6K, 10K, BOK, 250K . . .$75 each 3/42.00

TAPINATLONG. ...
16PN 12°LONG ...

REDICON SAD 1024 ANALDG DELAY LINE . .

b

50 ME
M8
ML

T
Basakikansbsk
PR ]

51T
S
M7

45200

]
]
1

MBEAESESAN

|__#28Wike

NO. 30 WIRE WRAP WIRE SINGLE STRAND

40 CONDUCTOR 3M CABLE.
e AR A A R % 75/FT

TOGGLE SWITCHES ot - oot = 140

7 WATT LD 66 LASER

DIODE IR $8.95

100
200 .
400 |
00

25 watt infra Aled Puise [SG 2006

Laser Diode (Spec sheet includedi | $24.95

equiv.)

RED, YELLOW, GREEN

-8 A5
§ A5
]

BIPOLAR LED's
MLEDS2 IR LED. via
MRAD148 PHOTO DARL. XTOR
TIL 1190PTO ISOLATOR ...
IL-5 0PTO ISOLATOR

1 TENERS: 13, 47,51, 56, 68,82,9.1, 10,
ﬂg“,aﬂ 3 56,68 82 0.1, 10, AL

DISC CAPACITORS
cerens . 10/91.00,
...... 16/81.00 .

... 100/38,00
_. . 100/45.00

TANTALUM CAPACI

ATUF36V 5/81.00 JSUE3Y
{6BUF 35V 5/81.00
1UF35V  5/81.00
22UF 20V 5/$1,00
33UF20V 4/81.00
4. JUF 35V 4/$1.00
6.8UF 3V 3/$1.00

15UF 16V
30UF BY

33UF XV
4TUF 20V
BBUF 10V
T20UF 6V
200F 20V

TORS
—4 40
—$.30
3/41.00
5/41.00
4 .60
4 .85
$1.00
+.75
$1.75

SFC 3301 — 50 PRV 30A

1.00
125

4
2
25
-30
35
45

3.00

SANKEN

AUDIO POWER AMPS

6 VoLTS 71 AMP/
W X 2 X 4k IN. HR

$12.50
2" ALLIGATOR CLIPS RF 901
7 clips for $1.00 MICROWAVE
100 clips for $12.00 D= TRANSISTOR
500 clips for $50.00 $3.00 EA
. {® (S o :
a0 —
PO B 0406 a
0 Anqgele a SUU0b i
80-8000 pp
O A P () .' D -

CIRCLE 45 ON FREE

INFORMATION CARD

Si1020 G20 WATTS .$12.50 |
Si 1050 G 50 WATTS .$27.50
200 PRV 1A LASCR .95

RS232

CONNECTORS

DB25Pmale.......
DB 25S female
HQODS ... e

. 375

CLOCK CHIPS

1.50

.5V at 800ma SOLAR CELLS
3”diameter $4.35

Shkuvsaxy

7 SEGMENT DISPLAYS
FSCBO24-4 digit DL-707 C.A. .37
C.C.8"display.....$5.95 DL747C.A. 6"
FNDSO3C.C. 5 .85 FNDB810.8"CA ....$1.95
FNDS10C.A..5%...8 85 FNDS03.87CC ....$1.95
DL-704 3°C.C.....% B5 MANSC.C. Green .§ .75

MAN B2 C.A. Yeliow . 75
MAD Zhow s

875
.. $1.50

8PN 17
PN 20
18PN 22
18PN 25

0TS, 120015V § 90
TBME L]

DIP SOCKETS
22PIN
PN
BN
40 PN

3
=
M
8

=8

B

1
o T
i
slERgRgagy

SE8§
i

&
L BB

5

LMSG: L)

JA0K-12, 15,00 24V 81,50
0TS, 6,89, 12

15, 18cr V.8 B

LAST4IZ + 12VIASLSS

POSTAGE ADD 10% FOR ORDERS UNDER $20.00
ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00
ADD 3% FOR ORDERS ABOVE $50.00

RATES

SOLID STATE SALES

P.O. BOX 74D
SOMERVILLE. MASS. 02143

CIRCLE 33 ON FREE INFORMATION CARD

TEAMS; FOB CAMBRIDGE, MASS. SEND CHECK
OR ORDER, MINIMUM  TELEPHONE,
COD PUACHASE ORDER OR CHAAGE #2000
MINIMUM MAR CRDER 35 00

JELE

WE SHIP
OF OUR
24 HO

SEND 3.25 FOR OUR CATALOG
FEATURING TRANSISTORS &
RECTIFIERS. 146 HAMPSHIRE
ST.. CAMBRIDGE, MASS, 0218

. (617) 547-7053
OVER OVER 95%
ORDERS WITHIN
URS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY

2861 AHYNNYI

>
a



ELECTRONIC KITS FROM HAL-TRONIX
B 2om o eon e n.e. | FUJITECH Aupio KiTs

HAS FREQUENCY RANGE FROM 2000 MHZ TO

36 Channel Up Converter | | &0.5m wits ALL pants Thotubisc g

rTV & VTR  cable ViF 1o DIE-CAST ALUM CASE AND COAX FITTINGS, LATEST AUDIO TECHNOLOGY
fga ood & R UHF REQUIRE A VARIABLE POWER SUPPLY AND FROM JAPAN
ANTENNA (Antenna can be a dish type Model A501 Power Amp
32995 or coffee can type depending on the * Pure Class A 25W + 25W
ea signal strength in your area.) * Switchable to Class AB 100W + 100W
4 pieces & up 2304 MOD 1 (Basic Kit) $49.95 ¢ Switchable to Bridge Class A 100W mono
p
s 05 (Loss case & Mitings) * Switchable to Bridge Class AB 300W mono
24 Model V573 2304 MOD 2 (Basic / Pre-amp)  $59.95 * Frequency Response 5-200KHz (-1dB)
ea. 6 * Signal-to-Noise Ratio 120dB
O Allows complete programming of VTR 2304 MOD 3 (Hi -Gain Pre-amp) $69.95 * Non-magnetic Chassis
© Watch or record any combination of POWER SUPPLY FOR EITHER MODEL ABOVE IS c?;:,:’ Oerdiicompreneraive protction
standard or Pay-TV programs E:Q'EL“%‘EENg?g‘é&&ors%gﬂirg\m%h iﬁgs * DC ctrgru:try with limited use of NFB
o Fir?::rl‘v?s hﬂddﬁgd and Superband el ; (i $24.95 : HELI; Efficiency Fluid Convection Cooling
o el els o Assembledt i o o e T under 0.007%
For Beta/VHS type recorders Slotted Microwave Antenna For Above
Downverters $39.95 KIT ONLY
BRUCE 37‘ channel IC’...‘t.Ptﬁ.E.A.M..PIl_.[IFIElﬁISK‘.‘C..'. sm‘m
Wireless Remote Control HAL PA-19-1 5 to 150 mh. 1545 gainaperstes
on 8 to volts a a. Complete unit $8.95
TV Tuner Commander 500 HAL PA-1.4— 3 mhz to 1.4 ghz. 10 10 12 db gain oper-
1-5 — ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(The above units are ideal for receivers, counters, etc.)

BRI A IO AR AR AR RN R

16 LINE ToucH TONE DECODER KI;GBIBE

PCs.
1092

6pcs&up P.C. BOARD AND PARTS 44o4ssrs
: 2 LINE ToucH TONE DECODER KIT_WI
sgg«aa Reg.$19995 E’. C. BOARD AND PARTS .I ME
O For all channels; for all TV's 16 LINE ENCODER KIT, COMPLETE géTE
O Red LED channel readout 1-99 CASE, PAD AND COMPONENTS ....$ 5
O Master power switch and fine tune 12 LINE ENCODER KIT, COMPLETE Ebrg
controls on remote O Easy to install CASE, PAD AND COMPONENTS .,:.:$ 5 $299 00
@] Scﬂn Channels up and down BEBRFFF R B PR E R R B SRR R LB R BB -
‘ﬁ = MANY, MANY OTHER KITS  AVAILABLE Model A502 DC Stereo Control Center
r TE KNIKA wu’eless m m;m,:t ;:::m?grgx'?:;. : gge:etrl\?g: é:wo:uplilrr;g from Input to Output
Remote contml TV Tuner * Cascade FET Input in all stages
sl ug 05 % ”/ HAL-TRONIX 2 geparr?te Mbt;ngOGg&IST?gvamplmer
= istortion ow ¥
WAL RARLD € NN Scu:fgut’:ﬁﬂ‘l‘fﬂ“?5 : Max Output 15V
Reg.$169. 95 3 wizan Frequency Response 20Hz-20KHz +0.2 dB
z HIJ QADN VIR §30.00 WILL B MM FOSTPAL LACEPT * Maximum Phono Input
Model 6301 *;'.-!— = e :wmlmemm MC = 16mv RMS (1KHz)
O Easy to install; just 4 wires TR NI IR el ey
O Electronic chann el selection and CIRCLE 62 ON FREE INFORMATION CARD X 23;2;?3 Eit%alj:'lfph:ggﬁgamp ifier KIT ONLY
indication. VHF: 2-12, UHF: 14-83, T $349.00

O Ultra-Infrared Beam Control
O Master power switch

Video Control
Center

1982
DISCOUNT Tyl
ELECTRONICS $349.00

Model VTS-157 CATALOG
95 Model A1033 Integrated Tube Amplifier
JOIN THE PAK! * Latest Japanese Design
* Distortionless Output Transformer using
O No need to Send for our Free catalog and become a special winding techniques
¥ PCB fi asse
5 CSange tt:abtle 4t{.) acct:ss input to TV set. member of our exclusive Pak. Our ﬁﬂsﬁuﬂﬁﬁ'&ﬁgmanw‘” = by,
output; 4 inpu 3 . !
(0] NS?C p%wer reguired to operate. members receive Poly Paks’ tiie PLPE so[yng(tcghgll;l;atléu}?i‘gda)
O Auxillary input and output. exciting catalog several W & ;5(%4;”'%“ Output |
i . We offer: * THD under 0.
CATV 30-Channel e RGeS * Frequency Response 30~30,000 Hz (-1dB)
Remote qggs Penny Sales, Free 5% 0 * Separate Pre-Out and Main-In KIT ONLY
Control mode Rsc- 8¢ Premiums and Low, $499.00
Consists of 2 units: remote control channel Low Prices on a wide variety of
selector with fine tuning, ON/OFF switch; : ;
and converter body. Electronic Products such as Computer Periph-
TV Accessories erals, Integrated Circuits, Speakers, Audio
;%ﬁ gg:: \\-‘{Hi'::{{gm m&l:fr:g‘r ss?géee%- Equipment, Rechargeable Batleries, Solar Prod-
Coax Accessories ucls, Semiconductors, and much, much more!
DCS-A/B CATV/MATV Switch $9.00 ea. Take advantage of our 25 years as America's

foremost Supplier of discount electronics.

RUSH ME YOUR FREEDISCOUNTCATALOG!
@ - ; NAME:
o 855 Conklin St. Farmingdale, N.Y. 11735 s 499.00
% = Master Charge ::g fﬂ:uul;&'*ﬁ O Ers ADDRESS: -
] A sTicad DEINN - tih cITY: Send $5.00 for each assembly manual,
o : uos: y Order $01.0010 T50.00 ... 850 refundable with order.
vl ey 7510010 100000 ..... m-.n STATE: ZIP:
| = Check over 1000.00 . Monarchy Engineering, inc.
i "': Y. State residents agi appropriate Sglﬁsliax CLIP AND MAIL COUPON TODAY TO: 380 Swift Avenue, Unit 21
g rodd o'wrszsﬁ'ﬁnwé’a"g ‘"9‘153"."“'8 P?LY PAKS, INC. South San Francisco, CA 94080

- P.0. Bo RA-1

< TOLL FREE l l & LYNNFIEL D, MA. 01940 (617) 245- 3828 Visa or Mastercharge acceptable.
T N in N.Y. State call (516) ?52-0050 NS sy

CIRCLE 18 ON FREE INFORMATION CARD
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MOOSE™

National Semi LM396 is a 10A, 70W
regulator adjustable from 1.25V to
15V. This new regulator has current
limiting, thermal limiting and is
immune to blowout from overload
and shorts. TO-3 package requires
only 2 external resistors to set output
voltage.

LLM396 with specs ..........c........ $19.95

SUPER CAP

How about a One Farad (That’s right,
1 Farad) cap for use as a reserve
power source for memory backup.
No more worrying about NICAD
charging times or failures. Supercaps
supply up to 10mA for 30 seconds or
1uA for approximately 1 week. Only
13" dia. x 3" tall. P.C. mt. leads.

FAGHIOSZ 5V i .- $10.50

REMOTE CONTROL
TRANSMITTER/
RECEIVER

[.M1871/1872 chip set has the RF and
encode/decode for up to 6 channels
of analog or digital link! Never an
easier way to control toys, industrial
processes, security systems. . .etc.

Low power for battery operations
(6V). Interfaces with standard hobby
servos or control instruments.

[ M1871/1872 set with specs..... $15.95

D SUBMINIATURE

CONNECTORS

(Compare these prices!)
PLUGS 1-9 10-24 25-99
NEZ9P.......... $195 §$175 $160
NAZI5P ... 2.35 2.10 190
NBZ25P-........ 2.60 235 2.15
NCZ37P....... 4.55 415 3.80
DDZ50P....... 5.65 5.15 4.65
SOCKETS 1-9 10-24 25-99
INEZOSEee s, $3.10 $275 $2.50
NAZ15S ... 4.20 3.75 3.45
NBZ255 ... 3.35 3.05 2.85
NEZ37S....... 8.85 8.00 7.35
NDZ50S... ... 1165 10.60 9.65

7808 N. 27th Avenue
Phoenix, Arizona 85021

ORDER TOLL FREE: 1-800-528-0183
(Order desk only)

TERMS: $10.00 minimum order.
Visa, MC, BAC, Check, M.O. or UPS C.O.D

U.5. Funds only. AZ residents add 5% sales tax.

Prepaid orders over $50 shipping prepaid.

OTHERS: Add $3.00 shipping & handling.
Add §1.50 for C.O.D. orders.
Outside U.S., add 20%.

CIRCLE 48 ON FREE INFORMATION CARD

TRS-80® DISCOUNT

1-800-841-0860 1oLt rree

MICRO MANAGEMENT
SYSTEMS INC,
DEPT.NO. 15

Downtown Plaza Shopping Center
115C Second Ave. S.W.
Cairo, Georgia 31728
912-377-7120 Ga. Phone No.

Write For Free Catalog

THEY TALK-
YOU LISTEN!

Improve your monlioring recelvers with |
nique accessories. Preamps, descrambiers,

notch filters, active antennas, preselectors,
multi-couplers, frequency lists, beam
antennas and more.

FREE CATALOG FREE

GROVE ENTERPRISES. INC. Dept J  Brasstown NC 28802

O
A

BLAZING NEW TRAILS IN
ELECTRONICS SINCE 1949

FANCH /COURER COPPORATION 13300 Son Femoncio Masion Dkvd
Muzon Hils, Cofomo $1345  (213) 3452501

I Quali

Electronics Paperback Books

PRICES GOOD UNTIL FEB. 28, 1982
) e e e T e (B

ty Paperbacks at Affordable Prices
CHECK OFF THE, BOOKS YOU WANT

3 5 %‘ .E:I A G L

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. Box 83, Massapequa Park, NY 11762

Number of books arderad |
Total Price of Books
Sales Tax [NY State Residents only)

Shipping and Handling
(75¢ 1 or 2 books 25¢ each addl. book)

TOTAL ENCLOSED
Name =

City,__ —— = S

AR

e ) ) P [ e (e e [
127



RADIO-ELECTRONICS

AMP SWITCHES

AW. SPERRY INSTRUMENTS

MICROPROCESSORS & MEMORY @ INTERFACE

MICROPROCESSORS RAMS 4027 [280nS) 54,26
Z-80 5920 680352150 2101 (258«4) $2.70 4118(15045) 4.95
Z-80A 9.50 BOBOA 450 2102 (1024x1) 320 4116(200n5) 4.50
B502 7.84 B8O85A 570 2112 (288.4) 2,80 4118 (300n8) 4.10
8800 7.50 BO36 550 2114 320 4184 (200n5)25.40
6802 11.46 BOBG 5550 2114L-2 450 B155 7.40
B080A SUPFDRTOE\HCES 2147 4Kx1)  GB4

6520 $6.66 8261 ISC

66522 995 8253 i‘ 50 B2B2 3872 @zxBe $24.51
8212 225 8257 10.00 8286 672 INS1771 24.13
8216 2.00 8259 11.50 16K RAM

8224 250 8275 32.00
8228 450 8279 7.20 EXPANSION KIT

8238 450 For TRS-BO(Model | or Ill), Apple
g:::h;zf;:o;;ga $12.60 or PET computers

2716 7.30 8365 680 Set(Bpes UPD416C-2 (200n1)$16.95
2732 1642 B748 3770 Data furnished with purchase on requast.
MICROPROCESSOR INTERFACE IC's

8726 52.16 8197 $1.49  74L5242 $1.79
8T28 230 BTSS 149 7415243 1.78
8T95 149 7415241 190 TALSI44 110
8THE 149

7405245 6285
7ALS273  1.69
745373  2.60

828 SPST B pos w/cover $4.99
830 DPST 4 pos w/cover B.45

858 SPST B pos Low Profile $4.28
820 SP 10 pos P.C. Rotary  7.81
932 SPST 4 pos w/cover 4.08 821 10 pos P.C, Rotary NCD  6.81
933 SPDT 4 pos w/cover B.B2 927 10 pos Hox DIP Switch 4.28
WE STOCK THE FULL AMP LINE OF ELECTRONIC ACCESSORIES

EZE100 3% Digit DMM with LCD Display ... ..
EZG110 3% Digit DMM with LCD Display . . .
EZ6220 3} Digit DMM with LCD Display
SP1000F F.ET. Input Voit-Ohm Milliammeter.
SP16 Pocket Size Volt-Ohm Milliammeter. ... ... 19.95

-5140.95

SPEO Extra Sensitive Vaolt-Ohm Milliammeter . . 40.95
C30 Carring Case for EZE100, 8110, or 6220 . 18.95
c1 Carrying Case for SPID0OF, ... ....o.a ; 19.75
F2 Fuse for SPFB0 . 5 iy 278
F? Fuse for SP16...., : . - 1.06

Fuse for EZGIDO 61 10 or 0120 . .2.865

Logic
PROBES
LP-1 $50.00 EXP-300 $10.50
LP-2 2800 EXP-300PC 240
LP-3  78.00 EXP-350 610

QUICK TEST SOLDERLESS
BREADBOARD ELEMENTS
ar-565 $12.00 QT-598 $2.75
ar-47s 8.50 aT-478 2.50
QaT-355 7.26 OT-358 210

EXPERIMENTOR
SOCKETS

Ic TEST POWERED Qr-185 425

CLIPS PROTO-BOARD 4001 Pulse Generator $235.00
PC-14 $4.00 PB-104 $7000 5001 Universal Countor $360.00
PC-16 4,10 PB-102 6300  Logic Monitor  JUMPER
FC-24 9.00 PB-101 2600 100K Impadance  WIRE KIT

FC-40 14.00 PB-100 2010 LM-1 $75.00 WK-1  $85.00

P1B4-1DP SLIT-N-WRAP TOOL, w/60" spoal of 28 gage wire .. ..
P160-18 DUAL-WAY UNWRAPTOOL, Unwraps 26-30AWG . ..
P160-2A DUAL-WAY WRAP-N-STRAP TOOL Wraps 26-30awg. . .

5$39.00
51210
$12.50

8804 UNIVERSAL Microcomputer/Processar Plunbwni -1+ 527,65
8800V U rocassor Plug
for Altair BBOO & IMSAI BOBO ... ... c.cvvnirinnen $24.95

UNIVERSAL Computer Fh(gbourd fits DEC LSI-11, PDP-8,
POP:11 and Heathkit H-11.....

B502 Assembly Llnqr.uga l‘loqummmg B|599 Mﬁuumbhﬂ' Language
Programming 518,99, Business System Buyes's Guide. $7.95, CP/M User's
Guide..$12.99, Apple |l User's Guide..$15.00, Microprocessors for
Measurement & Contrel.. $15.89, CBASICT Usar's Guide...515.00, Inter
facing to 5-100/|EEE 696 Microcomputers. §15,00, Some Commen Basic
Pragrams..$14.99, Practical Basic Program: 5.99, Some Commen
Basic Programs — Atari Edition..514.99. Soma Comman Basic Programs
— TRS-B0 Leval || Edi $14.99, Science and Enginsering Basic Pro
grams — Apple || Editio 5,99, TTL Cook Book.. $11.86, TV Typewritter
Cook Book..$11,96. CMOS Cook Book..512.95, Z-80 Microcomputer
Handbook...$11.95, Using tha BB0O Microproces 8.95, The Choap
Video Cook Book. §7.96. |.C. Converter Cook Book.. $13.95, The 565
Timar Source ..$7.50, TRS-80 Inter-
facing Book 1..510.95, TRS-80 Imurfulng Book 2. sl! 95, Programming
and Interfacing the 6502..615.96, 8085A Cook Book .$13.85, Micro-
computer Primer (2nd Edition).. 914,60, Z-80 Microcomputer Design
Projects...§13.95, IC Op-Amp Cock Book (2nd Edition)...§15.95, Guide-
book T For Your
TRS-80..812.85, Circult Design Programs Fi 514,50,
Mostly BASIC Applications For Your Apple |1..$12.95. M
Applications For Your PET..$12.95, CP/M Primer_514.95, The 5-100
and Other Micro Buzses {2nd Edition)...59.96. Your Own Computer_$7.95,
Applesoft Language..$10.95.

5% Garhon Film
Resistors

IN ALL VALUES
/AW 10 for 40¢
1/2W 10 for 50¢

74L542 5
T4LS4T
T4LS54
TaLsTa
741578
74L583
TALSBE
T4L592
TALSH8
J4L5112
7415122
7415123
741532 74L5125
T4L538 T4L5132
WE ALSO SPECIALIZE
IN JAPANESE COMPUTER
AND ELECTRONIC PARTS

= SUWONICS co,, i

12621 CRENSHAW BOULEVARD
= HAWTHORNE, CALIFORNIA 90250
|LOCATED NEXT TO FORMULA INTERMATIOMAL)
S'TOREHOUIIS Mon.-Fri, 10am 1o 0:30pm — Sa. 10m 10 Som
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

213) 644-1149 | 1-800-421-5775

Ml{ﬂrdn— Minimum Order: Sl'l 0. Send Money Order or Check to:
P.0, BOX 1857—Dept. R, HAWTHORNE, CA 90250. Use your
VISA or Mastercard (please include expiration date), Add $2.00
postage and dling to ordar, Calif; d add 6% sales tax.

74L5136§ .35
7405138
T4L515]
T4L5153
F4L5156
74L5158
TALS161
TaL5163
JaL5166
T4L5169
TAL5174
7415181
7415193
T4L5194

TALS195 5 00
TAL5196
TaLS241
TAL5244
T4L5248
T4L5257
TALS266
T4L5283
74L5295
T4L5362
T4L5360
TALS36E
74105393
T4L5396

J4L528
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
58 AMC Sales 118
27 Abex 18
35 A.P. Products 26
12 Active Electronics
— Advance Electromics ...........ccoocievniennanens
4 Ad ed Computers
32 Albia Electronics ..............ococcnnns
45 All Electronics
28,41 Alpha Byte Stores..
39 Altex Electronics ...
19 American Ant
9,10,11 Ancrona
53 B & K Precision Dynascan Corp................
— Karel Barta
22 Beckman-Electro Products Group ....
— Bullet Electronics .........co.ccoerrenennneencencns
— Burton Products Corp.
42 Cambridge Learning....
— CIE Cleveland Institute of

L ectrOR] A=t W e
60 Chaney Electronics...
- Clearvue Electronics.
— Command Productions -
26 Communications Electronics.......................
— Comp ts Express
38 Comp
54 Computer Peripherals Unlimited...
40 Concord Electronics ............coovue. .. 108
75 Control Electronics Inc. ..........
— Cook’s Institute of Electronics...
63 Jan Crystals
— Dage Scientific Instruments .............. 2eeeee 100
— Data Service Company 98
— Digatek Corp 101
2 Digi-Key Corp 119
— Edu Calc 92
30 Electronics Book Club.............cccocovvvvnineen. 17
68 Electronic O Corplnc 97
57 Electronic Specialists ..............cccocconiniicnne 98
— Electronic Technology Today 127
44 Etco. .. 124
61 Etronix 104
— Fanon—Courier.............ccoummiusmsnesins 127
74 Fluke 23
— FordhamRadio 42126
3 Formula International 106-107
55 Fuji—Svea 101
21 Global Specialties
— Global TV Electronics
49 Godbout Electronics ...........cooccoeevrnniinnnns
—_ Grantham School of Engmeermg
— Grove Enterprises Inc.
62 Hal-Tronix
36 Hameg
24 Heath
71 Hitachi Denshi
— Information Unlimited
46 International Electronics...........cccoccuee.
— Javanco
15 JDR Microdevices ..........co.cooecnineiiinn 122-123
5 Jameco Electronics .102-103
— Jamescomm Publications .... e B8
29 Jensen ... 18
65 Kantronics. 94
£ Keithley 16
56 Komae 124
43 Lincomm 114
— MecGee's Radio 101
— Micro Manag t Syst Inc 127
— Microt A iat 100,104
73 Miko’s Inc 108
— Monarchy Engineering Inc..........c........... 126
59 Mountain West 104

ELECTRONIC
COMPONENTS
Wholesale - Retail - O.E.M,

I Amp TO-220 Voltage Regulators
PART # 1-24  25-99 100-499 500 +

7805 BE i) b5  Call
(LM340T-5)

7812 : 75 .65 for
(LM340T-12)
7815
(LM340T-15}
7818 A
(LM340T-18)

5% Carbon Film Resistors
We stock all 5% standard values between 1
ohm and 1 Meg chm

65 Quote

Va4 watt

Package of 5 gy .20
Package of 100 (one ualue: 1.65
Package of 1000 (one value} . 12.00
14 watt

Package of 5 . ... o S A
Package of 100 (one va]ueﬁ 1.756
Package of 1000 (one value) 15.00

Sampler box consisting of 5 each of all 145

standard 5%
Meg Ohm
Y4 watt sampler box

V4 watt sampler box ...

values between 1 ohm and 1
. 22.00

- $10.00 minimum order -
Send forourfullline catalogof IC's, sackets,
capacitors, trim pots. diodes, bridges, LEDs,
Enclosures, switches. crystals, etc.

"WESTLAND
ELECTRONICS, INC.

37387 Ford Rd., Westland, MI 48185
— Toll Free Order Line —
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— NRI Schools 8-11
- NTS Schools 38-41
— MNabih’s Inc 97
— Netronics 93
77 0.K. Machine & Tool Corp ........ccoeenee 33
20 Omega Sales 1
64 PRCHiC ORECOIPLL....irneserribassrstoissrioss 104
72 Pac-Tec ........ 96
66,67 Paia 94,97
31 N.A. Philips S
18 Poly Paks 126
13 Priority One 120-121
— RNJ Electronics Inc..........cooocicivnienncinn 104
6 Radio Shack 105
8 Ramsey Electronics..........coccoeviiiicinis 113
— Rondure 101
— SCR Electronics ...t 100
76 SMP Inc 18
— Sabadia EXPorts........cc..coiceerviiimmmmmeasmsnes 100
23 Sabtronics 5
52 HW Sams 89
70,50 Shure Brothers Inc. ...........cocccoeininiiine 85,95
— Simple Simon 114
51 N.A. Soar 91
a3 Solid State Sales 125
a7 Sony Video Products..........cccovviiniiinninenns 24
— Spacecoast Research..........cccocciiiinniiiannns 24
47 Suntronics 128
7 Surplus Electronics............ccooimeniisicicans 109
78 Tomar Inc 118
16,17 Triplett Cover 2
48 Tri-Tek Inc.... 127
25 VIZ Mfg Co 15
- Wersi 95
79 Westland Ltd 128




Now there’s a

and-held DMM

ugh enough to withstand acciden-
| drops, destructive environments,
ad input overloads — and still give
bu superior Beckman performance.
The HD-100 from Beckman
drop-proof, sealed against contam-

ination, and packed with overload
protection. You won't find a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.

All components are heavy duty and
shock mounted.

Water- and
contamination-proof

The HD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-100
from any source of contamination.
The HD-100 is sealed so tightly, it's
even waterproof.

Accidental overload

protection

All voltage inputs are protected

up to 1500 Vdc or 1000 Vrms. Cur-
rent ranges are protected to 2A/ 250V
with resistance ranges protected

to 600 Vdc. Transient protection
extends up to 6KV for 10 micro-
seconds. _

More meter for
the money

For starters you get 2000 hours
of continuous use off a common 9V
transistor battery. You can run
in-circuit diode tests and check con-
tinuity. You even get a one year
warranty.

The 0.25% basic volt dc accu-
racy HD-100 serves you with 7 func-
tions and 29 ranges. With one simple
turn of the single selector switch,
you can go directly to the function and
range you need. There's less chance
of error.

Feature for feature you can't
find a more dependable meter priced
at just $169 (U.S. only).

To locate your nearest distrib-
utor write Beckman Instruments, Inc.,
[nstrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN
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ON APRIL24™1981 A PROFESSIONAL!
INDEPENDENT TESTING LABORATY(
PROVED K40 THE HIGHEST PERFORM:
RADAR DETECTOR IN THE WORLD!

ESCORT, WHISTLER, FOX, JR. MICROWAVE, HERE’S THE TEST"
SUPER SNOOPER AND FUZZBUSTER ALL THAT PROVED IT!

COMPETED IN THE CONTEST.

o| TEST RESINTS ]
THE BRAND NEW K40 RADAR DETECTOR o D <180 o
|

AU ACTURER [ THNCE $ROM BU

USING A UNIQUE WAVE GUIDE COUPLED o o o s

-
L.

DIE CAST ANTENNA DETECTED X BAND ~ ° &= =
RADAR AN AVERAGE OF 54% FURTHER ~ ° & _ ns o0
THAN ALL OTHER DETECTORS AND 67%  |° frm  weac  ©

FURTHER ON THE K BAND FREQUENCY. || Mmoo

| FOX b.25 [NLES

OUTPERFORMS ESCORT |
THE K40 OUTPERFORMED THE Q Yy
ESCOHT 1?% ON K-BAND AND *April 24, 1981 TKI International
34% ON X-BAND. THE K40 AVER- |
AGED 28% MORE DISTANCE THAN

ESCORT AND 60% FURTHER THAN
ALL OTHERS COMBINED.

338000

IT COSTS MORE BECAUSE
IT'S MADE BETTER!

DOUBLE GUARANTEE

GUARANTEE 1: We're so convinced our K40 £
Radar Detector will in t Police Radar Better ;

Than Any Commercial " Device, we'll allow
you to test our K40 in your car for 7 days . . . if not
satisfied with its performance, return o-r_our K40
dealer who Installed it for aprompt and full refund.
GUARANTEE li: Unconditionally guaranteed for
- 12 months. Guaranteed against cracking, chipping or
rusting. &mw mechanical failure. Guar-
anteed against ical failure. No exclusions. No
gimmicks. Fora FULL 12 MONTHS.

CALL 800-323-5608 3
FOR THE DEALER NEAREST YOU.

- ey & it 2 )
««+ Sold exclusively by w American CB Dealers throughout the U.S. & Canada. £ COPYRIGHT AMERICA!




