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We've got it all
together.

L8

Nicholson
Plumb
Weller, Wiss
Xcelite

Take a good look round this ad erd
you'll agree that “All together” is no
exaggeration. Whether you're making
or mending, cutting or joining, striking
measuring or stripging, there’s a Cooper
tool that's just right for the job. Don’ttaxe
chances on tools. Specify Cooper d’
and get 'em right tae first time!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497
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IT'S HERE AT LASTY

THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II®

Introducing the RAM-TECH"RT 2 computer which offers you greater flexibility than the Apple Il +® at a price that’s easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple Il + .® It’s 100% Apple®
compatible yet it offers you features not available on the Apple il +.®

COMPARE THESE FEATURES:

— supports upper & lower case characters from the keyboard

— high quality ABS case will not crack and is light weight

— RF moduiator inciuded in addition to composite video output

— high quality light-touch keyboard with upper/lower case key

— 15 key numeric key pad for fast data entry (optional)

— high power switching power supply (8.5 amps total) will power two
disk drives and several peripherais easily, has internal circuit breaker

— eight expansion slots to increase flexibility with peripheral cards

— 48K RAM expandable to 64K (192K RAM upgrade card available soon)

— socketed IC’s for quick and easy service

— thousands of programs (business & home) available

— operates identically to the Apple Il +® with exception of extra features on RT 2

— full 90 days parts and labor warranty with fast service turn-around

THE RAM-TECH® RT 2 IS EVERYTHING YOU ALWAYS WANTED FROM AN APPLE® (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS!
BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:
$525.00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling

COMPARED TO APPLE II® WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY
THE RAM-TECH* RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU!

PERSONAL LD. OPTION — we wil burn your name into ROM. When you power up your Ram-Tech your name will be displayed
on the screen. AN EXTRA MEASURE OF SECURITY AGAINST THEFT.
Indicate on your order what name you wish to use (maximum 8 letters including spaces) — ADD: $25.00 for I.D. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfersy — 90 days warranty

1 — ABS case, high quality, Apple® look-a-like and color matched, will replace Apple® case. . ... .. ... .. ... .. ... .. .. $ 68.50
2 - same as #1 above but with numeric keypad cutout. . ... ... .. ... . .. ..$ 84.00
3 - keyboard with upper/lower case key, direct replacement for Apple® or Ram-Tech* ... ... .. ... .. e $110.00
4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple®. .. ... ... ... .. @ .. ... $139.50
5 - RF modulator with TV switch and cable, also fits Apple®. . . ... ... ... . . . . .. . . . ... $ 19.50
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple®. . ... .. .. .. .. . ... ... $112.00
7 - motherboard, completely assembled & tested, fully operational with burned ROMS ... ... ... .. .. .. .. ... .. ... $295.00
8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy. .. .. ... .. $ 48.00

SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10%; all others add 5%

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH" OR APPLE®

all items #1 to 19 guaranteed for one year (disk drives for six months)

1-16KRAMcard . ... . . .. ... ... ... .. $ 58.00 11 - interger card. ... ... ... . $ 97.50
2-80columncard. ... ... ... .. ... ... .. ... $ 94.50 12 - PALcard. . ... ... .. . ............811400
3-clock card. .. ... ... ... ... ... ... ... ... $135.00 13 - language card. . ... ... ... .. ... ... .. ... .. $ 72.50
4 — communications card. . ... ............... $ 89.00 14 - RS-232 serialcard. . ... ... ..... ... ...... $ 84.00
5 - disk controller card. . .. .. ... ... .. .. .. ... $ 58.00 152 Z80CP/Mcard. ... ... ... ... . ... .. $ 92.00
6 - EPROM writercard. .. ... ... ... .. .. .. ... $124.50 16 - VERSAcard. . ... ... .. ... .. ... ... .. .$345.00
7-FORTH card. . ... ... ... ... ... ... ... ... $ 98.50 17 - analog/digital card. . . .. e ....$116.50
8 - IEEE-488 card w/cable. ... ... ... .. . .. ...$186.00 18 - system cooling fan....... ... .. ... . ... . .. $ 63.00
9 - parallel printer card wicable. . .. ... ... .. ... $112.00 19 — joy stick w/button. .. ........... ... ... .8 2450
10 - parallel printer buffer and grappler card with cable. .. ... ... ... ... . . .. ... ... .. .. ... .. ... ... S.........8245.00

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech*} controllers - DOS 3.3 & 3.2
USES SPECIAL LOW POWER CONSUMPTION CIRCUITRY

TEAC 55A. . ... ... ... ... ... .. ... $325.00 ... ... .. O — $370.00 with controller
SHUGART . ... .. .. ... .. .. ... .. $285.00 ... ... $330.00 with controller
SHIPPING & HANDLING: add $3.50 per item #1 - 19 . . . disk drives add $10.08
L]
TO ORDER DEALER INQUIRIES REQUESTED
— ALL PRICES IN U.S. CURRENCY =
— VISA OR MASTER CARD: SEND NUMBER, EXPIRY DATE, B YTE-RYTE
BANK NAME & CARD HOLDER’S NAME, INCLUDE PHONE . i
NUMBER.
— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE DEPT. RE
WEEKS TOCLEAR. (NO C.0.D.'S TO U.S. DUE TO POSTAL P.O. BOX 205, STATION CART
REGULATIONS) o\ ’ .
— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE. MONTREAL, QUEBEC, CANADA H4K 2J5
— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS 14) 335-1717
4.7% DUTY. DUTIES COLLECTED BY POST OFFICE. =
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. (5 )

®Apple is a trademark of Apple Computer Inc. *Ram-Tech is a trademark of 99506 CANADA INC.
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Scanners

Communications Electronics;
the world’s largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow’s paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Ourware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, soif you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX3000

List price $299.95/CE price $199.00
8-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ¢ AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 provides the ease
of computer controlied, touch-entry program-
ming in a compact-sizedscannerforuseathome
orontheroad. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency® HX650

List price $119.95/CE price $84.00

5-Band, 6 Channel ® Handheld crystalscanner
Bands: 30-50, 146-174, 450-512 MHz

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® MX7000

Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $449.00
10-Band, 20 Channel ¢ Crystalless ¢ AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz, 1.0 GHz, 1.1 GHz
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures.

Regency
MX3000

NEW! JIL SX-200

CE price $269.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal scanner
Quartz Clock ® AM/FM » AC/DC

Bands: 26-88, 108-180, 380-514 MHz

Tune Military, F.B.1., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

NEW! JIL SX-100

CE price $134.00/NEW LOW PRICE
6-Band, 16 Channel ® Crystalless ® AC/DC
Frequency range:"30-54, 140-174, 410-514 MHz.
The JIL SX-100 scanner is a mobile keyboard
programmable scanner that puts youinthe seat
of the action at home or in your car. Compact
and good looking, the SX-100 even gives you
the time and date. It's small size will easily fit in
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® HX1000

Allow 90-180 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
6-Band, 20 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmabie for the ultimate in versatil-
ity. You can scan up to 20 channels at the sametime.
When you activate the priority controi, you automat-
ically override all other callsto listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price $149.95/CE price $99.00

5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protectsthe advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® D810

List price $399.95/CE price $259.00
8-Band, 50 Channel & Crystalleass ® AC only
Bands: 30-50 88-108,118-136,144-174,440-512MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones orthe riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $129.00
6-Band, 10 Channel ® Crystalless ® AConly
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programmingthe R1040 is easy. Merelytouch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handiing charges and rebate credits).

R o y R o
HX1000  HX850

&

Regency
MX7000

CIRCLE 35 ON FREE INFORMATION CARD

OTHER RADIOS & ACCESSORIES

Regency® C403 Scanner.......................... $59.00
NEW! Panasonic RF-B50 Shortwave receiver... $129.00
Panasonic RF-9 Shortwave receiver .............. $84.00
Panasonlc RF-799 Shortwave receiver .. ... ...$219.00
Panasonlc RF-2600 Shortwave receiver......... $199.00
Panasonic RF-2900 Shortwave receiver.........$249.00
Panasonic RF-3100 Shortwave reciever. .. $269.00
Panasonlc RF-8300 Shortwave reciever... $539.00
NEW! Bearcat®t 151 Scanner.... $169.00
NEW! Bearcat® Five-Six Scanner $129.00
Bearcat® 300 Scanner $349.00
Bearcat® 250 Scanner $279.00

Bearcat® 200 Scanner
Bearcat® 210XL Scanner
Bearcat® 20/20 Scanner. ..

Bearcat® 100 Scanner........................... $289.00
Bearcat® Weather Alert.......................... .. $49.00
Freedom Phone® 4000 Cordless telephone. . ... $239.00
Fanon FCT-200 Cordless telephone............. $139.00
Fanon 8-HLU Scanner ............................ $99.00
CHB-8 Fanon AC Adapter/Banery Charger........ $15.00
CAT-8 Fanon carrying case with belt clip..... ...$15.00

SP55Carrying case for Bearcat Five-Six
MA-508 Carring case for Regency HX650 .. ..
SCMA-8 Fanon Moble Charger/Audic Amplitier.

AUC-3 Fanon autolighter adapter/Battery Charger. .. $15.00
FB-E Frequency Directory for Eastern U.S.A. ... 12.00
FB-W Frequency Directory for Western U.S.A...... $12.00
TSG “Top Secret” Registryof U.S. GovernmentFreq. . ..

RRF Railroad Frequency Directory. ................
ESD Energy Services Directory............... e
ASD Frequency Directory for Aircraft Band

SRF Survival Radio Frequency Directory ........ .

TIC Techniques for Intercepting Comm. Manuat. .. $12.00
CIE Covert Intelligence, Elect. EavesdroppingMan.. .. $12.00
B-4 1.2 V AAA Ni-Cad batteries (set of four} ... .. .$9.00
B-6 1.2 V AA Ni-Cad batteries (set of four) ......... $12.00
A-135¢ Crystal certificate ........................... $3.00

Add $3.00 shipping for all accessories ordered at the sametime.
Add $12.00 per shortwave receiver for U.P.S. shipping.
INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it is essential that you use an external
antenna. We have a base and a mobile antenna
specifically designed for receiving all bands. Order
#A60 is amagnet mount mobile antenna and order
#A70 is an all band base station antenna. Price is
$35.00 each plus $3.00 for UPS shipping in the

continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center™ Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax I.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in U.S.
dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. Minimum prepaid order $35.00. Minimum
purchase order $200.00. Most products that we
sell have a manufacturer's warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. International orders are
invited with a $20.00 surcharge for special handling
in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non-
certifiedand foreign checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
If you have a Visa or Master Card, you may call
and place a credit card order. Order toll-free in
the U.S. Dial 800-521-4414. In Canada, order
toll-free by calling 800-265-4828. Telex anytime
810-223-2422. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics™
1 Bearcat is a federaily registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
} Regencyis afederally registered trademark of Regency
Electronics Inc.

AD #092683

Copyright ©1983 Communications Electronics

OrderToll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S. A
Calltoll-free 800-521-4414 oroutside U.S.A. 313-973-8888
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

VIDEOMOVIE

The surprise hit of Berlin's big Audio and Video Fair was Videomovie, a combination VCR and
camera using the VHS-C cassette. Obviously introduced to compete with Sony’s Betamovie,
Videomovie weighs only 4.2 pounds without cassette and battery, 4.6 pounds with them
—more than a pound lighter than Betamovie when empty, almost two pounds less when
joaded. (See left-hand photo.)

But Videomovie is a complete self-contained system. It includes a 1/2-inch Saticon pickup
tube, 6:1 motorized zoom, 1/2-inch electronic viewfinder, and all VCR controls. Betamovie,
which has the same power zoom, is a record-only device with a through-the-lens optical
viewfinder. Betamovie has the advantage in recording time, since it accommodates a full-size
Beta cassette, while Videomovie uses the small version of the VHS cassette which will record
only for 20 minutes (30 minutes in the European version). The VHS-C cassette can be played
back on a standard VHS recorder using a cassette adaptor.

Videomovie, so far made only by JVC, but to be offered under a variety of brand names, is
scheduled for marketing next year—announced first in Europe, but destined to come to the
U.S. as well—while Betamovie is already in limited distribution. The introduction of Vid-
eomovie could cause some manufacturers to rethink their plans to market the new 8-mm
video format next year. In fact, there is considerable sentiment in Japan to put 8-mm back on
the drawing board and re-engineer it to use a more sophisticated recording technique known
as Timeplex, which would make the same tapes playable on NTSC, PAL, or SECAM color sets
and accommodate future developments such as digital TV and high-definition as well. The re-
engineering of the 8-mm standard would make it probable that no new VCR format would
emerge for three or four years.

5-INCH
PROJECTION TV

“Giant screen” and “projection TV" are no longer synonymous—not since Panasonic dis-
played a prototype five-inch projection set. The little set is designed for use as a desktop
monitor and folds into a compact size not more than three inches high. (See right-hand photo.)
When opened, a translucent screen pops up and three tiny projection tubes two inches in
diameter (one for each color) throw a well-defined color picture on the screen, over five foot-
lamberts bright. The whole thing weighs less than seven pounds and operates from AC or
battery. Panasonic declined to give out price or availability date.

NEW TUBE
FAMILY

The most dramatic trend for 1984 is the new series of FS (for Flat Square) picture tubes that is
appearing in color sets for the first time. Pioneered by Toshiba, and destined eventually to
spread to all other manufacturers, the new tubes have extremely rectangular corners and a
virtually flat faceplate contour. They are specifically designed for better presentation of
computer graphics, as well as more aesthetic set design and wider viewing angle. Because of
the squarer corners, diagonal measurement is increased — the 20-inch FST replacing the
existing 19-inch, 14-inch replacing 13-inch and eventually (probably next year) a 26-inch FST
for applications that currently use 25-inch. The first sets using the new tube configuration are
several 14- and 20-inch models from Toshiba and a 20-inch Toshiba-made monitor-receiver
sold under the Sears brand, to be followed shortly by a 20-inch from Hitachi, with other brands
to be phased in later in the year. R-E
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2236 100 MHZ
OSCILLOSCOPE

 THE ANSWER
BY ANY MEASURE

100 MHz scope, counter, timer,
multimeter: All one integrated system.

| 100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5s
to 5 ns/div; alter-
nate sweep, *2%
vertical/horizontal
accuracy; vert-
ical sensitivity to
2mv/div@
90 MHz.

9-digit fluores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

Now make measurements
faster, easier, with greater

accuracy and user confidence.
The Tek 2236 makes gated coun-

ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-

button easy. You see results con-

currently on the 9-digit numeric
readout and CRT display.

Its complete trigger system

includes pushbutton trigger view,

plus peak-to-peak auto, TV
line, TV field, single sweep and

normal modes.

Dc volts and ac
coupled true

Gated measure-
ments. Use the
scope’s intensified
marker to measure
frequency, period,
width and to count

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period,
width, delay time,
A-time, plus total-
ize to more than

8 million events

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5G00-
count resolution.
Get precise read-
outs of average dc
and true RMS volt-
age. Measure

RMS volts. Mea- events within —with 7 digits resistance from
sured through the specified portions plus exponent millichms to
Ch 1 scope input. of the signal. displayed. gigohms.

At just $2650; the 2236
includes the industry’s first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
it all! You can order, or obtain lit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include operating and

service manuals and worldwide
service back-up.

Call toll-free:
1-800-426-2200,
Extension 107.

In Oregon, call collect:
(503) 627-3000, Ext. 107.
Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE

Copyright © 1983, Tektronix, Inc. All rights reserved. TTA-324. *U.S. Domestic price FO.B. Beaverton, Oregon. Price subject to change.



The D oital vs. Analog

battle is over.




And the new
champion is $85.

[ECOKE] 773 MULTMETER
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Never before has the world seen multimeters
like these.

The new Fluke 70 Series.

They combine digital and analog displays for an
unbeatable two-punch combination.

Now, digital users get the extra resolution of a
3200-count LCD display.

While analog users get an analog bar graph for
quick visual checks of continuity, peaking, nulling and
trends. Plus unparalleled operating ease, instant
autoranging, 2,000+ hour battery life and a 3-year
warranty. Al in one meter.

Choose from three new models. The Fluke 73, the
ultimate in simplicity. The feature-packed Fluke 75. Or
the deluxe Fluke 77, with its own multipurpose protective
holster and unique “Touch Hold" function (patent
pending) that captures and holds readings, then beeps to
alert you.

Each is Fluke-tough to take a beating. American-
made, to boot. And priced to be, quite simply, a
knockout.

For your nearest distributor or a free brochure,

call toll-free anytime 1-800-227-3800, Ext. 229.
From.outside U.S., call 1-402-496-1350, Ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 73

Fluke 75

Fluke 77

$85"

$99°

$129

Analog/digital display

Analog/digital display

Anatog/digital display

Volts, onms, 104, diode
test

Volts, ohms. 104, mA,
diode test

Volts, ohms, 10A mA.
diode test

Autorange

Audible continuity

Audible continuity

0.7% basic dc accuracy

Autorange/range hold

“Touch Hold" tunction

2000+ hour battery life 0.5% basic dc accuracy Autorange/range hold
3-year warranty 2000+ hour battery life  0.3% basic dc accuracy
3-year warranty 2000 + hour battery life
3-year warraniy

Multipurpose hoister

* Suggested U S. list price, effective October 1, 1983

FLUKE
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WHAT'S NEWS

Computer now transforms
mechanics into experts

A computerized troubleshooting
system that promises to make an
expert out of the most inex-
perienced mechanic has been
demonstrated by scientists of the
General Electric Co. to the annual
meeting of the American Associa-
tion for Artificial Intelligence, in
Washington, DC.

The unit—a small computer and’

its associated hardware—com-
bines recent advances in artificial
intelligence with the accumulated
expertise of a skilled engineer.
For the “body of knowledge” of
the system, a team of computer
specialists spent several months
interviewing GE'’s top service engi-
neer, David |. Smith, an expert with
more than 40 years of experience

CATS-1, GE'S NEW COMPUTERIZED TROUBLESHOOTER that makes the
inexperienced locomotive mechanic into an expert. It can ask questions,
diagnose problems, show detailed drawings of the locomotive's components
(screen at right), and even demonstrate repair procedures on a video monitor
(screen at left). Francis S. Lynch, head of the team that devised the software
program, is seated before the instrument; David Smith, whose expertise was
tapped to supply the computer with its body of knowledge, stands behind it.

in troubleshooting diesel-electric
locomotives. The team then de-
vised a custom-software program
that made it possible for the com-
puter to make the relevant portions
of that information available to the
repair mechanic on demand.

The system questions the re-
pairman as to symptoms, display-
ing a list of possible malfunctions.
When the mechanic selects one,
the computer asks more detailed
questions to pinpoint the problem.
The system then operates along
‘human thought lines, reasoning: “If
this and this are true, then this...”
and directs the mechanic toward
the probable trouble. It can then
lead him through the repair pres-
éning detailed, computer-aided
drawings of parts and sub-systems

and specific “how-to” instructions.

The electronic troubleshooter is
expected to have a major impact
on the locomotive-service field, by
slashing locomotive downtime as
well as repair costs.

Personal computer sales
to quadruple in Japan

By 1990, says the Japan Elec-
tronics Industry Association
(JEIA), Japan’s personal computer
industry will have increased more
than four times. Based on a survey
of Japan's 12 leading computer
manufacturers, shipments are ex-
pected to top five million units by
the end of the decade, nearly
seven times the 1982 figure of
762,000 units. Gross sales volume
is expected to rise about 4.3 times,
to more than $4.1 billion.

Navigation satellites
are aiding science

Due to a development by time
and frequency scientists at the Na-
tional Bureau of Standards (NBS),
the Global Positioning Satellites
(GPS) of the Department of De-
fense will be able to perform a new
and valuable function.

The GPS’s give the United
States a world-wide, state-of-the-
art navigation system. In addition
to that function, NBS scientists are
using them to synchronize clocks
at remote locations to less than 10
billionths of a second (10 nanosec-
onds). Precise synchronization is
necessary for clocks that serve
navigation, space probes, and
power networks, and a great deal
of energy and money is needed to
keep them synchronized.

To use the GPS satellites, it was
necessary to develop a satellite re-
ceiver with a billionth-of-a-second
stability in the delay time of its re-

‘ceiver circuit. NBS scientists de-

signed such a receiver, and the
computer software to go with it.

With that equipment, they have
compared the atomic clocks at
NBS in Boulder, CO, with those of
the U.S. National Observatory in
Washington, DC, 1500 miles away,
with an uncertainty of less than 10
nanoseconds.

The system is also being used
for synchronizing (equalizing the
frequency of) the Jet Propulsion
Laboratory’s deep-space tracking
stations at Gladstone, CA; Madrid,

Spain; and Canberra, Australia.
Frequencies are now being equal-
ized wth accuracy ten times that
required by JPL, and at a fraction of
the former cost.

All the components that make
that high-accuracy comparison
possible will soon be available for
commercial use. Interested per-
sons may obtain information from
D. W. Allan, Time and Frequency
Division, National Bureau of Stan-
dards, 325 Broadway, Boulder, CO,
80303.

New hole-making method
for color display masks

Two RCA engineers have been
issued a patent for an improved
method of etching the tiny holes in
shadow masks for the color CRT's
used to display computer data.

Shadow masks for display or TV
CRT's are normally made by mov-
ing a continuous strip of steel, or
other material, through an etching
chamber, where the sheet is
sprayed with etching fluid on both
sides. (The two sides of the sheet
are covered with a photo-resist with
openings that are registered with
each other.)

Since the effects of the etch tend
to spread out, as well as pierce
through the material, various meth-
ods have been tried to keep the
holes as small as possible to im-
prove the resolution of the image.
The commonest approach has
been to do most of the etching on
one side, then finish by etching in
only a short distance from the other
side that produces a tapered hole
with a small, very clearly defined
aperture.

The small-hole side has usually
been protected during the earlier
stages of etching by coating it tem-
porarily with etch-resistant mate-
rial, or by covering it with a plastic
sheet during the first stages of the
etching.

The new patent, No. 4,389,279,
places a wall behind and spaced
from the material being etched.
End seals are placed between the
wall and the edges of the strip. The
pressure in the chamber behind
the strip can be made higher than
the pressure on the other side of
the strip, keeping out all etching
fluid.

When the process is nearly com-

continued on page 10




Here’s a flat-panel scope, a transient Transient Recording

Affordable and Available

recorder, and a 32-range DMM in a
compact 4 Ib. box.

Now you can use one instrument to
capture 2 us transients, evaluate their
waveform characteristics on a flat-panel
LCD, and simultaneously measure their
true RMS values.

It's all made possible with the firstin a new
class of instruments from BBC, the Digital
Scope Multimeter, Model M 2050 DSM. By
applying precision European engineering
to the measurement needs of design and
service engineers, BBC is revolutionizing
test and measurement.

Two independent memories of 512 words
(horizontal dots) with 8-bit vertical
resolution let users capture information
about events ranging from 2 us to 1-hrin
duration. Five selectable trigger points (0,
25%, 30%, 75%, and 100%) give users
options as to how much data is stored
before and after the triggering event.

True RMS Multimeter Measurements

You get 15 voltage ranges (to 650V}, 15
current ranges (to 10A), and two
resistance ranges (2002 and 20k ). True

RMS and Averaging RMS modes are
switch selectable. All ranges are overload-
Large Flat-Paneled Scope Display ﬁ protected (Spikes to 6,000 V or 60A).
The LCD provides excellent resolution, Performance Packed and
128 dots by 64 dots, for waveform displays. \ Portable
It measures 4-5/8 in. (118 mm) x 1-5/8 in. £ An impact resistant case protects
(42 mm_)._ Simultaneous display _ 1 the M 2050 DSM. When open, the
capabilities let you use the scope portion display angle is easily adjustable.
of the LCD to evaluate signal [ \ When closed, the display and
characteristics while the DMM portion / y % the controls are protected, the
displays the true RMS signal value. . v meter shuts itself off, and the
Your measurement evaluations will f ' tilt bail becomes a carrying
be more accurate and consistent. " handle.

|
e

The price of the M 2050 DSM is only
$1,795.00 (for the optional analog output,
add $200.00). Rechargeable batteries for 8
hours of portable operation are available
for $35.00

BBC’s M 2050 DSM and other innovative
instruments are available via select
distributors throughout the U.S. If your
instrumentation supplier doesn’t carry
BBC yet, we'll gladly tell you who does.
Call toll free:

1-800-821-6327

(In CO, 303-469-5231)
BBC-Metrawatt/Goerz
6901 W. 117th Avenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence in Test and Measurement

BBC N
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plete, etching is allowed to take
place on both sides of the strip.
Thus the holes on the wall side are
etched only a small portion of the
strip’s total thickness, making for
smaller and more precisely defined
holes. Beside making for greater
resolution in the display, the new
method is not as expensive nor as
difficult to operate as are the older
methods.

New transpacific cable
to use optical fibers

Japan’s international communi-
cations company, KDD; American
Telephone and Telegraph (AT&T),
and 25 other companies have
agreed on 1988 as the target-com-
pletion date for a new transpacific
submarine cable. Work is ex-
pected to begin in mid-1984.

The new cable will make a break
with all previous technology—it will
use optical fibers and transmit at
visible-light frequencies.

The new cable is called TPC 3.
(There were two earlier cables to
Japan. TPC 1 runs from Japan to
Hawaii via Guam, Wake, and Mid-
way islands, with 138 telephone cir-
cuits; TPC 2 from Okinawa to
Hawaii via Guam, with 845 tele-
phone circuits.) The number of cir-
cuits that TPC 3 will carry has not
yet been set, but itis estimated that
it will be more than 4,000.

The exact route of the new cable
has not yet been decided. It has
been proposed that it run direct
from Japan to Hawalii, a distance of
more than 4,000 miles, on its way
to the west coast of the United
States. Laying the cable will be a
major engineering feat. Even if the
shallowest route is selected, it will
be necessary to lay the optical-fi-
ber cable at depths of 16,500 to
more than 19,000 feet.

Echo cancellers improve
satellite transmissions

RCA Americom reports that
echo cancellers are installed on all
its satellite private lines to eliminate
the annoying echo or clipping that
has been characteristic of satellite
transmissions in the past. It was
the first satellite carrier to install
echo cancellers on all retail circuits
at no cost to the customer, says
Americom president Dr. James A.
Tietjen, and is the only carrier that

continues to provide that service at
no cost.

The Satcom satellite system
now carries more than 10,000 dedi-
cated voice lines, Dr. Tietjen
stated. Those lines are being used
by direct customers of RCA Amer-
icom, and by other common car-
riers marketing both private-line
and metered services for business
and residential long-distance tele-
phone calls.

The superior quality of satellite
service as compared to terrestrial
links is credited for that growth.
“Qur leased channel availability is
consistently over 99 percent,” Dr.
Tietjen reported. “To the extent that
service interruptions do occur, in
75 percent of the cases they are
related to the local foops con-
necting the customer’s telephone
to our central terminal office. Inany
event, RCA Americom assumes
full responsibility. Our policy is to
act on customers’ complaints im-
mediately, and to notify them every
two hours of our progress in ser-
vice restoration.”

FCC approves pager
for use with SCA’s

The Federal Communications
Commission has approved the first
pager for use with the sub-carrier
channels of FM radio stations. The
decision opened the door to pag-
ing over sub-carrier channels, with
its benefits of lower costs and
greater range.

The tone-and-voice pager ap-
proved is the TVC-1, distributed by
Reach, Inc., of Lincoln, NE.

TVC-1 has an audio output of
150 mW and runs up to 12 months
without a battery change. Group-
calling capability, a vibrator oper-
ated independently of the voice
signal, and an ON/OFF switch are
optional equipment.

Information on the TVC-1can be
obtained from Reach, Inc., 301 S.
68th St., Lincoln, NE 68510.

Fiber optics has uses
outside communications

Non-communication or short-
haul communications uses for fiber
optics may become a half-bitlion-
dollar market in the near future, ac-
cording to Frost & Sullivan, a mar-
ket research organization based in
New York and London.

Those applications, in computer
systems, instrumentation, process
control, local-area communica-
tions networks, and the military will
generate $475 million in annual
component sales by 1990, as com-
pared to only $47 million last year,
says Frost & Sullivan ina 255-page
report, “The Non-Telecommunica-
tions Fiber Optic Component Mar-
ket.”

Components, says the report,
usually need not be the same as
needed for telecommunications.
For short-haul uses, LED emitters
may be used instead of laser di-
odes and PIN photo diodes instead
of the costly avalanche types
needed in telecommunications.
But the short-haul transmission
*environment may be much more
hostile than long distance, also af-
fecting components needed to do
the job.

First digital TV sets
shown in Europe

The world's first production
color-television sets using digital
signal-processing techniques
were shown in public atthe Interna-
tional Radio and Television Show
in West Berlin, fast September.

Both picture and sound signals
are processed digitally, with
clamed advantages in long-term
picture-quality stability, true high-
fidelity stereo sound, simplified in-
clusion of videotext, easier and
more accurate service adjust-
ments, and increased reliability.

The new sets were demon-
strated by Standard Electric
Lorenz, an ITT company, and are
being sold under the brand names
of ITT and Graetz.

Seven very-large-scale inte-
grated circuits (VLSI), designed
and patented by ITT Semiconduc-
tors Worldwide (Freiburg, Federal
Republic of Germany) are being
used to replace some 300 con-
ventional components. The space
saved by reducing the number of
parts has been used to incorporate
an enhanced audio section, with
improved sound reproduction from
anew bass-response system.

The new VLSI circuits will be li-
censed to major television man-
ufacturers in Europe, Japan and
the United States.

For a detailed report on the ICs
and the digital TV set, see page 58.
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