BUILD YOUR OWN _ROBOT:
= ADD REMOTE CONTROL
Eleetrnnies

Build your own hi-fi noise reducer  Selectric to computer interface
One-IC programmable sound generator Wireless telephones for home
Morse decoders for SW listeners Small speakers with big bass
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The next revolution
in home entertainment
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Weller.

EC1000 and EC2000-
two terrific soldering stations -
feature up-to-the-minute electronic controls.
Temperature is accurately calibrated, from 350°F to 850°F
in 10° steps. Unit responds automatically to soldering
load variations. Maintains the temperature you select.
LED read-out (EC2000 only) shows actual tip temperature to
within 1°! Unbelievable? See your distributor.
Get an on-the-job demonstration.
Now!

™.

rom Cooper The Toolmakey.

' 21 The Cooper Group

| COOPER | BOKER*CRESCENT “LUFKIN® NICHOLSON* PLUMB® WELLER * WISS * XCELITE
CIRCLE & ON FREE INFORMATION CARD UNBUSTRIE 0, Box 728, Apex. North Carolina 27502, Tet: (919) 362-751 Telex: 579497
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The RCA Sidekick. It's the rugged, large-capacity case
for carrying the RCA Parts you need most for in-home
TV servicing.

Now — for a limited time only — you can get your RCA
Sidekick at a special $10 discount fram participating RCA
Parts Distributors.

Only the Sidekick offers you these useful features:

e Space for 164 RCA standardized parts boxes.

e Five pull-cut drawers including storage bin for tools,
manuals and drop cloth.

e No-spill lock feature that keeps drawers in place.

Rugged ABS plastic construction, riveted for extra

strength and durability.

The RCA Sidekick makes in-home TV servicing faster
and easier bacause it “orgarizes” your inventory and
eliminates the need for separate kits for ditferent TV
chassis. Tak= this coupon to your participating RCA
Parts Distributor today. You'll get $10 off the price

of the sensational RCA Sidekick.

I
I
I
I
I
I
|
!
I
I
!
I
I
|
I
-

I_This coupon worth $10

toward purchase of one RCA 1F6200
Sidekick Carrying Case. }
Dealer: Present this coupon to a partici-

pating RCA Parts Distributor for $10
discount credit toward purchase of one |
RCA Sidekick Case. Offer not valid X
where prohibited. Limit: One $10
discount per customer. (Offer expires 5/31/81.)

Distributor: See separate instructions and limitations tor honor-
ing this discount coupon.

Dealer Name _ - ~ .
Street ___ y e
City_ _State. Zip

“c " Distributorand
Special Products Division
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Now, a mini-scope with the features
most wanted by field engineers!

B&K-PRECISION’S new Model
1420 is a good example of what can
materialize when a company listens well.
This new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers from a clean sheet of paper
to respond to the special needs of field
engineers . . . amini-scope with
lab-scope features.

So small in size (4.5"x8.5"x12"),
the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM, tools and ac-
cessories. For use in any environment,
the 1420 can be powered from an AC
line, 10to 16 VDC or an optional internal
battery pack. Unlike some competitive
mini-scopes, adding a battery pack will
not add to the size of the slim 1420.

The rugged 1420 features dual-trace
operation and an honest 15MHz re-
sponse. In addition, its smooth roll-off
provides useful response to 20MHz.

oA PRECISION

An efficient rectangular CRT displays
waveforms with high brightness for
good readability under all field service
conditions.

Too many field-service mini-scopes
sacrifice features and performance for
compact size, handicapping the field
engineer. The new generation 1420 has
overcome these problems. In spite of its
small size, the 1420 has eighteen sweep

ranges that span from | uS/div. to 0.5S/
div. in a 1-2-5 sequence; variable be-
tween ranges. Sweep magnification is
X10, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. For added ease of
use, automatic selection of chop and
alternate sweep modes is provided, as
1s front-panel X-Y operation.

The new 1420 mini-scope comes
complete with two 10:1/probes and is
available now from your local B&K-
PRECISION distributor. Available
options include carrying case and
probe pouch.

To receive a free 16-page color
brochure describing the 1420-and.
the complete B& K-PRECISION
oscilloscope line, call toll-free,
(800) 621-4627

(312) 889-9087 in linois.

DYNASCAN
CORPORATION

6460 W. Cortland Street « Chicago, IL 60635 « 312/889-9087
Internationa! Sales, 6460 W. Cortland Street, Chicago, IL 60635« Canadian Sales, Atlas Electronics, Ontario
CIRCLE 54 ON FREE INFORMATION CARD

e o

INTENSITY Focus
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IDEAS IN ELECTRONICS

Electronics publishers since 1908
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APRIL 1981 Vol. 52 No. 4

SPECIAL FEATURE 47

VIDEODISC 1981
Learn what you can expect from the first generation of video-
disc players. Chester H. Lawrence

BUILD THIS 52

65

70

COMPUTER-SELECTRIC INTERFACE
An easy way to use an IBM Selectric terminal/printer for out-
put from your computer. E.G. Brooner

UNICORN-1 ROBOT
Finishing up the conversion to radio control.
James A. Gupton, Jr.

AUDIO-SIGNAL RESTORATION UNIT
Build this and "“expand’ your listening pleasure.
Joseph M. Gorin

ON THE COVER

Within a few months, three dif-
ferent videodisc systems will
be competing in the market-
place. Each has its own ad-
vantages...and drawbacks. Find
out how the systems compare
with one another beginning on
page 47.

TECHNOLOGY 4

12

56

82

LOOKING AHEAD
Tomorrow’s newe today. David Lachenbruch

SATELLITE TV NEWS
The latest happenings in an exciting new industry.
Gary H. Arlen

PROGRAMMABLE SOUND GENERATOR

A single iC that, under computer control, produces sound
effects and even three-part harmony.

Bonaventura Antony Paturzo

HOBBY CORNER
Remote volume control for your TV set.
Earl “Doc” Savage, K4SDS

VIDEO 79

100

101

TRONICS 2000
A nationwide home-electronics service network.
Richard W. Lay

SERVICE CLINIC
About phase-controlled power supplies. Jack Darr

SERVICE QUESTIONS
R-E’s Service Editor solves technicians’ problems.

RADIO 62

MORSE CODE & RTTY DECODERS
New devices make it effortless for you to decipher transmis-
sions made using these modes. Danny Goodman

COMMUNICATIONS CORNER
Cordless telephones—how they work. Herb Friedman

AUDIO 75

BIG BASS FROM SMALL SPEAKERS
Miniature speakers produce more than their share of bass with
an electronic assist. Len Feldman

EQUIPMENT 26
REPORTS 32
34

35
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42
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Keithley Model 130 DMM

A P Products Powerace 103

Heath Mode! VF-7401 Scanning Transceiver
B&K Preclsion Model 1520 20-MHz Oscilloscope
Wilson WV-1A Four-Band Vertical Antenna
Non-Linear Systems Model MLB-1 Logic Probe
Drake R7 General Coverage Receiver
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128
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Advertising and Sales Offices 22 Letters
Advertising Index 105 Market Center
Computer Market Center 86 New Products
Editorial 94 Radio Products
Free Information Card 6 What's News

INTERFACING AN IBM SELECTRIC mecha-
nism to your computer doesn’t have to be
complicated. A four-IC solution begins on
page 52.

SERVICING HOME ELECTRONICS NATIONWIOE

ELECTRONIC SERVICING is entering a new
era. Discover how a small shop can provide
the services of a large arganization. Story
starts on page 79.
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VIDEO IN 1980

AUTOFOCUS

o’:d’ w7’

NEW IN VCR’s

DISC JOCKEYING

MORE
PROJECTORS

A final surge in the last two months of the year pushed 1980 home-VCR sales to 804,663 units,
up 69.3% from the 475,396 sold in 1979. Color-TV sales chalked up their second-best perfor-
mance in history, totaling 10,162,276; that’s less than 1% behind 1978’s record 10,236,319. Even
black-and-white sets shared in the upturn, turning in their best sales since 1973.

Autofocus obviously is going to be the magic word for home color-video cameras this year, and
the feature is expected to sweep the video business within the next 12 months. Three brands have
already been announced and should be available by the time you read this. Probably the most
interesting is a compact unit from Akai that weighs only about five pounds, yet includes a
two-speed 6:1 power-zoom lens, automatic fade of both picture and sound, electronic viewfinder
and a positive-negative reversal feature making it possible to make tapes from film negatives or
produce special effects. With an f1.3 lens, it requires only five foot-candles of light and is
list-priced at $1,150. Hitachi’s autofocus model, which lists at $1,000, also has all deluxe
features, as does Toshiba's self-focuser at $1,395.

The first combination PCM digital audio recorder and VCR is Hitachi’s VHS unit, scheduled
for marketing late this year. It will be priced at about $3,000, about the same as previously
introduced PCM converters that require the addition of a VCR. The lightest portable VCR that
uses a standard cassette (VHS) is expected to be shown this May by RCA. The unit is made by
Hitachi, and weighs less than 11 pounds. It’s the lightest we know about to date but Sony and
Zenith will show Betas that may also break the 11-pound barrier.

Speaking of lightweight VCR’s, Technicolor has introduced a one-hour mini-cassette for its
seven-pound non-standard recorder (see Radio-Electronics, November 1980 issue). The previ-
ous cassettes recorded for only 30 minutes. Technicolor also added a tuner-timer accessory (so
that its little portable can record broadcast material) and a version of its recorder with a built-in
7'/>-inch color TV set (total weight 21 pounds). Look for more stripped-down VCR’s to be
marketed at low prices to compete with videodiscs. Sanyo’s $695-list unit (which sells for as low
as $499 in some places) was first, followed by somewhat more expensive units from Magnavox,
Panasonic, and Quasar. The Sanyo is a single-speed unit, while the latter three are three-speed
recorders but lack such features as sound dubbing.

“We can do anything better than you,” said Hitachi, Sanyo, and Toshiba to RCA at the recent
Consumer Electronics Show in Las Vegas. The three companies introduced their own versions of
the RCA-developed CED player (all to be priced at the same $499.95 as RCA's), but all claimed
their own to be more compact and generally better than the RCA brand. Both Hitachi and
Sanyo have two-speed forward and reverse visual scan where RCA has a single speed. Toshiba
has fingertip solenoid switches and says it soon will add motorized disc insertion and reject.
Hitachi has a stereo-sound output jack on the back, to accommodate a black box as soon as RCA
finalizes the parameters for its stereo soundtrack. All three newcomers have audio and video
outputs, that RCA’s player lacks. For technical details of the RCA system see the article in this
issue.

CES saw previews of more new video equipment. Fisher was the first to show a video
component system in the United States (although Sony is selling one in Japan.) Fisher’s unit
contained modules with a 26-inch color monitor, another with a TV tuner and optional optical
videodisc player and Beta VCR, with plenty of space for audio components. Two floor-standing
speakers complete the ensemble. Sansui demonstrated its version of the Japanese-developed
VHD disc system, but said that it might introduce the RCA-type CED here instead. Advent
proclaimed it would have a Pioneer-made LaserVision optical videodisc player and a special
Sony-built Beta VCR with Dolby noise reduction and stereo sound. Korea’s Samsung and Gold
Star both showed prototype optical disc players. Sharp showed a VHD player but word from
Japan indicates it will market CED here.

The same show saw some new projection-TV debuts. Advent demonstrated a one-piece system
designed to overcome the problem of what to do with projection television when you’re not
watching it—the screen folds across the top of the projector to make a good-looking walnut-
finish table. Fisher demonstrated a 46-inch rear-projection set, while Fisher’s parent, Sanyo,
showed a one-piece front-projection 50-inch unit. NEC entered the projection-TV market under
its own name with a 60-inch one-piece unit using Novabeam tubes made in Japan under license
from Kloss Video. Mitsubishi showed a high-brightness version of its single-piece set.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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It's portable. It's aifordable.
Just plug it in.

N
New HOT VAC desoldering
system Model 4000.

Features such as these make the Ungar HOT VAC 4000 the easiest,
most cost-effective way to desolder.

&. v ,ﬁd_-t ~ « Ithas a self contained vacuum source, so you don’t need shop air.
"ﬁ =+ It's light, compact, easy to carry.
: e You canuse it anywhere there’s an electrical plug-in outlet.
! _‘_q » The biomechanically designed handle reduces fatigue,
R — increases productivity.
o e The control switch is conveniently located on the handle.

CALL TOLL FREE (800) 421-1538
IN CALIFORNIA PHONE (213) 774-5950

U e Division of Eldon Industries, Inc., P.O, Box 6005,
ngar@ Compton, CA 90220 Phone: (213) 774-5950
CIRCLE 48 ON FREE INFORMATION CARD
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what's news

Computers to work
with light beams?

Ohio State University reports progress
on a computer that uses light beams to car-
ry and process data. The project is being
funded by NASA’s Lewis Research Center,
and involves scientists from DenveF Univer-
sity as well as Ohio State.

The light computer will theoretically
move information much faster than is pos-
sible with present-day techology. But the
new computer will not be able to dispense
with IC's altogether—they will still have a
place within its complex configurations.

Latest predictions are that the new com-
puter may be ready for mass production in
about five years.

New thermographic system
has color video display

An improved thermal imaging system ex-
tends the capabilities of the Hughes Prob-
eye infrared viewer to include a color video
display of the heat picture being viewed.

The thermograph, now familiar to many
because of the heat pictures of Mt. St. Hel-
ens published in many magazines, is a pho-
tograph-like image of an object taken by
heat waves instead of light. Thus the hot-
test part of the picture shows up lightest (or
darkest) and the shadings fall off (or get

lighter) over the cooler portions of the
object thermographed.

In the new Hughes T/P-1400, the video
display is presented in 16 colors, each indi-
cating a particular temperature range. The
system can also display an isothermal area
(a region of uniform temperature) showing
onetemperature level only, while cancelling
out all the others.

The system is designed for use in such
applications as temperature monitoring in
glass, metal and ceramic production, for
heat checks on heavy machinery, and to
help spot insulation leaks in heating and
air-conditioning systems.

Including a Probeye viewer, an image-
conversion unit and the color video display,
the Hughes TP-7400 thermographic sys-
tem sells “‘for under $30,000."”

Radar-gun accuracy

Jon Svensson, of Normal, IL, found guilty
of speeding on the evidence of a K-15
radar gun, insists that had he been allowed
to introduce expert witness he could have
shown that a radar gun might give a wrong
reading in the circumstances under which
he was arrested. The judge ruled that the
testimony would have been prejudicial to
the jury because it was not relevant to the
case.

HUGHES TIP-1400 THERMAL VIDEO SYSTEM displays a color “heat picture” of the object being
viewed, in 16 colors. Each color represents a temperature range. The “picture” can be zoomed up to
four times original size, or one frame can be frozen and displayed for any desired length of time.

The expert, Jay Schreiber, stated that
because of the angle between Svensson’s
car and the police vehicle, the radar gun
should have read a little less than 20 miles
per hour for the 28-mph speed at which
Svensson claimed he was traveling. But,
said Schreiber, the gun does not read
speeds of less than 20 mph, and the result
was a double-bounce effect that caused
the gun to read 39 miles per hour instead of
a little more than 19.

Even without the technical testimony, the
jury deliberated three hours before reach-
ing a verdict of guilty.

New echo canceller eases

Echo, or reflection due to impedance
mismatch on wire lines, has long been a
problem in telecommunications. Now, with
the great distances of satellite communica-
tions, it becomes a tricky problem in radio
transmission.

The echo problem has been attacked
with echo suppressors—sophisticated
electronic switches that compare the sig-
nals in the two directions of a transmission,
decide which is the main signal, then place
a high loss in the path of the reflected one.
Unfortunately, when simultaneous conver-
sion is involved, speech is often blocked or
‘chopped,”” annoying the listener or even
damaging intelligibility.

The new echo canceller—developed by
RCA American Communications in cooper-
ation with COMSAT and others—inserts a
reverse replica of the original echo signal
into the circuit instead of a loss, thus effec-
tively annihilating the echo while allowing
the speech to pass undisturbed. Results so
far have been so successful that RCA
Americom plans to install echo cancellers
on all private line circuits as a matter of
course.

The DuPont Co. and N.V. Philips have
announced a joint venture in the manufac-
ture and worldwide sale of magnetic tape
and cassette products. The new product is
called PD Magnetics. DuPont is bringing its
experience in magnetic and chemical tech-
nology, and Philips is contributing its skills
in engineering and marketing consumer
electronic and magnetic tape products to
the new company.

The parent companies believe that com-
bining their skills and expertise will make
PD Magnetics an organization that can
become a leading supplier of audio and
video products—a market that may reach
$4 to $5 billion by 1985,

Production of PD Magnetics tape prod-
ucts is slated for early 1981 in Qosterhout,
Netherlands. R-E
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“No one else
gives you
as many
functions in
ahandheld
DMM.

Now you can
move up to
Fluke”

*Suggested U.S. list price

For technical data circle no. 43

W='we got great news for people
who've been holding out for a high
quality. Figh performance DMM at a
moderete price: Fluke's new nine-
function model D &M is now available
at select 2lectronics supply stores.

With a suggested list price of only
$229 and features you won't find in any
other kandheld DMM, the D 8(M is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for
troubleskooting passive circuits in peb's,
cables, relay panels and the like. The
D &M has a switch-selectable audible
tone and visual symbols to indicate
contint ity or logic levels.

Isinect temperature readings in
°C: Usec with any K-type thermocouple,

the I 804 delivers fullycompensated
readings in °C from -20°C to
+1260°C, for checkirg heating and
refrigeration systems.

Peak hold feature captures
transients: A shortterm memory in
the D 84 captures and holds peak
readings.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges,
battery, safety-designed test leads and a
one year parts and labor warranty. A
full line of accessonies is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 8M and the rest of
Fluke's new Series D line of low-cost
digntal multimeters.

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

AAA-'

From the world

leader in DMM’s.

Now we've designed
one for you. '
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Now NRI takes you inside
the new TRS-80 Modellil
microcomputer fofrainyou
at home as the new breed
of computer specialist!

NRI teams up with Radio Shack
advanced technology to teach you
how to use, program, and service
state-of-the-art microcomputers.

436
0
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It's no longer enough to be
just a programmer or a techni-
cian. With microcomputers mov-
ing into the fabric of our lives
(over 200,000 of the TRS-80™
alone have been sold), interdis-
ciplinary skills are demanded.
And NRI can prepare you with
the first course of its kind,
covering the complete world
of the microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the
programmer gains practical
knowledge of hardware, enab-
ling him to design simpler, more
effective programs. And, with ad-
vanced programming skills, the
technician can test and debug
systems quickly and easily.

Only NRI gives you both
kinds of training with the con-
venience of home study. No class-
room pressures, no night school,
no gasoline wasted. You learn at
your convenience, at your own
pace. Yet you're always backed
by the NRI staff and your
instructor, answering ques-

tions, giving you guidance, and
available for special help if you
need it.

You Explore the New
TRS-80 Model III
Inside and OQut

NRI training is hands-on
training, with practical experi-
ments and demonstrations as the

Training includes new TRS-80 Mode! IIl microcom-
puter, solid state volt-ohm meter, digital frequency
counter, and the NRI Discovery Lab with hundreds
of tests and experiments.

very foundation of your knowl-
edge. You don'’t just program your
computer, you go inside it. .. intro-
duce and correct faults... watch
how circuits interact. .. interface
with other systems...gain a real
insight into its nature.

You also build essential test
instruments like a solid state
volt-ohm meter and CMOS digital
frequency counter. You work with
the exclusive NRI Discovery Lab,
performing over 60 separate ex-
periments in all. You learn how
your troubleshooting tools work,
and gain greater understanding
of the information they give you.

Advanced Technology
Microcomputer Is

Yours to Keep

As part of your training,
NRI sends you the new, state-of-
the-art TRS-80 Model III micro-
computer. This functional unit is
complete with 65-key keyboard
and 12" display in one desk-top

unit. It features built-in interface
and commands for optional print-

ers, housing for optional disc
drives, and high-speed cassette

loading. It's 4K RAM is internally

expandable to 16K or 32K and its
BASIC language is compatible
with most Model I software.

Along with volt-ohm meter,

frequency counter, and NRI Dis-
covery Lab, this latest concept
in microcomputers is yours to
learn with, yours to keep and
use for your own personal
programs, business use, and
other applications.

Send for Free

Catalog...No

Salesman Will Call

Get all the details on this
exciting course in NRI's free,
100-page catalog. It shows all

equipment, lesson outlines, and
facts on other electronics courses
such as Complete Communica-
tions with CB, TV and Audio Ser-
vicing, Digital Electronics, eleven
different interest areas in all.

Send today, no salesman
will ever bother you. Keep up with
the latest technology as you learn
on the world’s most popular com-
puter. If postcard has been used,
write to NRI Schools, 3939 Wis-
consin Ave., Washington, D.C.
20016.

NRI Schools
B McGraw-Hill Continuing
i Education Center

ci‘p 3939 Wisconsin Ave.
L H1 . Washington, D.C. 20016

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)
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satellite tv. news

SATELLITES GO
TO THE MOVIES

MORE BIRDS:

TELE-
CONFERENCING

Hollywood movie studios, perhaps in a spinoff of their pay-TV satellite enthusiasm, are renewing
their consideration of satellite technology to send movies directly into neighborhood theaters
around the country. It may be years—or decades—before such a set-up could be established, and
an executive of one of the top studios admitted that the current research is just “scratching the
surface.” Such a move to satellite delivery would have to be accompanied by the installation of
giant-screen video projectors in theaters. Nonetheless, the escalating price of movie distribution
makes such alternatives appealing; studios now spend $1 million per film just to make prints,
with the cost of freight raising that expense considerably.

The idea of satellite feeds to movie theaters, of course, is not new. British theaters have
experimented with such a system and several efforts have been launched here in the past. Those
were mostly for special events, such as fights or concerts. Many experts predict that there will be
an increasing use of satellite-to-theater technology for such activities.

America’s newest communications satellite lifted off on schedule in mid-November of 1980—
the first satellite in the advanced communications system being established by Satellite Business
Systems. SBS-1, located at 106° west longitude, has 10 transponders and operates in the 14/12
GHz band—and transmits all-digital data, voice, and video service. It is intended mainly to beam
business communications (especially computer communications and private-line telephone calls)
between branch offices of companies—but there will also be substantial video teleconferencing
among the customers. The 550-kilogram satellite has a relatively high power output—20 watts
per transponder—and a net usable bandwidth of 43 MHz. In conjunction with SBS’s time-
division multiple access and demand-assignment techniques, each transponder will relay up to 48
million bits per second of information. SBS-1 is the first U.S. domestic satellite to use the
Ku-band. The company (a partnership of IBM, Comsat General, and Aetna insurance) plans to
launch its next satellites in April 1981 and November 1982. All the birds are built by Hughes
Aircraft.

In addition, Western Union has confirmed plans to build its Westar V satellite, scheduled for
launch in August 1982. The advanced satellite—with more capacity and higher power than the
current Westar birds—will be located at 75° west longitude.

And the Canadian government will extend its use of Anik B for another 19 months. The 14/12
GHz-capacity bird will now offer more education, health-care services, broadcasting (including
DBS), and other services well into 1982. The DBS services on Anik B are run presently by TV
Ontario from Toronto and by the Canadian Broadcasting Corp. and Canadian TV from British
Columbia.

The Russians have also launched a new satellite, “Stasionat 3,” now orbiting at 85° east
longitude. The bird, latest in the Raduga telecommunications satellite series, is believed to have
about seven transponders, operating in both the 6/4 and 8/7 GHz bands. Although most of its
services are telephone and business-related operations (including some military services, most
likely), the bird also is said to transmit national TV programs to the nation’s network of earth
stations, which is called “Orbits.”

Satellite hobbyists may find themselves peeking in on more and more curious daytime
events—and there’s every indication that there’s still more to come from the world of “talking
heads” and sales charts. Officially it’s called video teleconferencing, and it is attracting immense
attention from business and government executives nationwide, who are finding it ever more
difficult to afford the time and money to travel to meetings. Thanks to satellites, inexpensive
downlinks, and other factors, it is becoming easier to hold meetings in various cities simulta-
neously. People in far-flung locations can look in on the main proceedings via a video-satellite
hookup.

To help such people along, there are several organizations which coordinate teleconferences.
Company names like VideoNet, VideoStar, Media Sense, and others will soon become familiar
network names—as they put together the one-shot satellite networks for organizations which
want to get together via satellite. Many hotel chains (especially Holiday Inns and Ramada Inns)
are installing earth stations to pick up the video conferences. Thus people gather for luncheons
and a meeting in the hotels’ conference rooms to look in on sessions taking place elsewhere in the
country. It should be noted, however, that many of the companies are becoming sensitive to
outsiders peeking in on their meetings—so there is a move afoot to encode satellite signals, thus
making it harder for unauthorized locations to pick up the sessions.

GARY H. ARLEN
CONTRIBUTING EDITOR
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The first personal

for under

The Sinclair ZX80.

A complete computer—
only $19995 plus $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It’s the Sinclair ZX80. The computer that
“Personal Computer World” gave 5 stars
for ‘excellent value.

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world’s first truly port-
able computer (6%” x 8%2” x 1¥2" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there’s a chapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes, from
games and home budgeting for just $6.95,
to Sinclair’s unique Computer Learning Lab
(a workbook, six cassettes with 100 lessons,
and two cassettes for storing programs).

ZX80’s advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

® Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

$200.

B Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

® Powerful text editing facilities.

® Also programmable in machine code.

8 Excellent string handling capability—up
to 26 string variables of any length.

® Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

Sinclair's BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, applications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclatr, a leading manufacturer of con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 10-day money-
back guarantee, and a 90-day limited warranty

computer

&
r

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV, Also included is a connector for
a portable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

-

The ZX80 is a family learning aid. Children 10 and
above will quickly understand the principles of
computing—and have fun learning.

To order call toll free: 800-543-3000.

In Ohio call: 800-582-1364.
Ask for operator #508.

which can be extended by 12 months under Sin- Phones open 24 hours a day, 7 days a week.

clair's extended service program for $25.00.

Sinclair Research Ltd., One Sinclair Plaza,
Nashua, NH 03061.

T T = R

To: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.
Please send me ___ ZX80 personal computer(s) at $199.95 each (US dollars), plus $5

shipping. (Your ZX80 may be tax deductible.)
Send me
I Register me for

Name

Computer Learning Lab(s) at $49.95 each.
extended service program(s) at $25.00 each.
I enclose a check/money order payable to Sinclair Research Ltd. forg

Address

City

Occupation

State Zip

Age

Intended use of ZX80 ___

Have you ever used a computer? [ Yes [ No Do you own another personal computer? [ Yes (] No

RE-4-1
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@HITACHI

KEITHLEY

VIZ néah | TRIPLETT

PHILIPS

HICKOK

FLUKE

®

s

oA PRECISION

Cail For QOur Price

New Portable Digital Capacitance Meter

mopeL 820

* Measures capicitance
from O. 1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resotution

* 4 digit easy-to-read LED
display

* 0.5% accuracy

* Special lead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable batteries

s Overrange indication

FE)ATA PRECISION
Model 938

0.1%, 3%2-Digit, LCD DIGITAL

CAPACITANCE

$149 reg. $179

* WIDE RANGING — from 199.9 pF full scale
(0.1 pF resolution) up to 1998 uF full scalke,
eight ranges..virtually every capacitance you'll
ever need to measure

* FAST AND EASY TO USE — Direct reading,
pushbutton ranges. Just plug in and read.

* EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

* TOUGH AND COMPACT — Buiilt to take rough
usage without loss of calibration accuracy. Fits
and goes anywhere; takes very litte bench
space, aways handy for quick capacitance
checkout, matching, calibration, and tracking.

* PORTABLE — Palmsized, lightweight, operates
up to approximately 200 hours on a single 9V
alkaline battery.

* EASY READING — big, clear, high-contrast
3va-digit LCO display, a full 05" high, readable
anywhere,

* VALUE PACKED — Outstanding measurement
capability and dependability. Outperforms DC
time-constant meters, and even bridges costing
2 1o 5 times as much.

» RELIABLE — warranteed for 2 full years.

V-151B 15 MHz Single Trace

V-152B 15 MHz Dual Trace

V-301B 30 MHz Single Trace

V-3028 30 MHz Dual Trace

V-5508 50 MHz Dual Trace,
Dual Time Base

Call For
Special Intro
Price Offer

HITACHI

FLUKE| DIGITAL MULTIMETERS
®

« Six functlons « 3'%2-digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Model 8022A: dc current « LCD display
The Troubleshooter ac current o@ i
resistance + Overload protection
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigator

« Seven functions

8 ]
dc voltage /
ac voltage
dc current
ac current
resistance » Nine functions « Peak hold on voltage
diode test dc voltage and current functions
CINETETE (A 32 Zzlrtfegn? * Selectable audible

* 3%2-digit resolution i
= ac current 'nd'f.a‘o,: o

* 0.1% basic dc accuracy resistance CoDDULY, )

. . or level detection
* LCD display diode test . i

Overload . conductance (1/R) * 3V2-digit resolution
s Overload protection i
& logic levet and * 0.1% basic dc accuracy

+ Free case continuity detect

* LCD display
* Overioad protection

temperature (K-type

* Two year parts thermocouple)

and labor warranty

»T\ PRECISION

New Low Distortion Function Generator

mopel 3010

* Generates sine, square and triangle
waveforms

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* Variable DC ofiset for engineering
applications

* VCO external input for sweep-frequency
tests

New Sweep/Function Generator

PRECISION moper 3020
‘ * 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 pius
vernier control

Call For Our Price

Internal linear and log sweeps

Tone-burst output is front-panel or
externally programmable
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C || R LEADER DORIC
@J e WESTON F-%ATA PRECISION

Model 169

BENCH/PORTABLE DMM

e 32 Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$169.00

/
\

PORTABLE MS-15
OSCILLOSCOPES

BATTERY OPERATED

Non-Linear Systems

| Call For Our Prices

Dual Trace 15 MHz Dual Trace 30MHz

WESTON

The Roadrunner
Model 6100

¢ 5 Range audible signal-
ing function
e 0.5 LCD display
e 6 Functions
e 29 Ranges

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

1€ PRECISION

Reg. $155.00

SPECIAL
$139.00

includes free case

80MHz Counter with Period Function

1479A Dual-Trace 30 MHz moper 1820
1477 Dual-Trace 15 MHz . ?gé&ngex’Plzalreadmg guaranteed—
1432 Dual-Trace 15 MHz Portable . Pe;i:&dH(neasurements from 5Hz
to 7.

1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz

1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

* Period average, auto and manual
positions

* One PPM resolution
+ Totalizes to 9993899 pius overflow

+ Elapsed time measurements from .01
to 9999.99 seconds pius overflow

* One-megohm input resistance

* Bright .43 high LED readouts J

Call For Our Price

o THE TEST EQUIPMENT SPECIALISTS —

TOLL FREE HOT LINE :
800-223-0474 AL =
54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-22ﬁEEcm 15
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editorial

Non-Standard Standards

There are two videodisc systems currently being sold, and a third
system is not far behind. RCA and Magnavox/Pioneer are battling it
out for acceptance in retail stores across the country, while JVC has
not yet released their VHD system. Unfortunately, those three sys-
tems are totally incompatible. You cannot play an RCA-format video-
disc on a Magnavision player, and vice-versa. Likewise, a JVC VHD
videodisc cannot be played on either of the other two players. The
situation becomes worse when you realize that it is economically
unfeasible to build a single player that would play all three video-
disc formats.

The battieground is not limited to just three manufacturers. Many
corporate giants are lining up to sign licensing agreements to pro-
duce one of the three players. The industry is bracing itself for an ali-
out war. It is a winner-take-all situation, with the big losers being
consumers.

it is not the first time that consumers have been faced with this
kind of situation. Remember audio cassettes before the Philips
audio cassette became the industry standard? There are several in-
compatible audio-cassette formats, of varied shapes and sizes, that
were being touted at retail stores. One of those formats would have
rendered stereo recordings incompatible with monaural players.
Eventually, those formats fell by the wayside in favor of the Philips
cassette format. The manufacturers of those other formats lost
money, but they knowingly took a risk and lost. What about all those
consumers that purchased players and prerecorded software for
those formats that ceased production? They were unknowingly
pawns in a war and they lost, too.

More recently, we had 4-channel sound. Here, so many different
formats were brought to the marketplace that consumers threw their
hands up and refused to purchase any of the systems. 4-channel
sound died a sudden death. All the manufacturers lost that war; but
before they did, many 4-channel hi-fi systems and prerecorded discs
were sold. If you bought a 4-channel system, you also lost. You
probably still have the system but cannot buy any new software. The
competing systems only accelerated the decline into none.

It is time that our industry matured. Behind the slick state-of-the-
technology hardware there should be some thought for the future.
No one benefits when the public is “‘conned’ into buying equipment
that may soon become worthless. Investing several hundreds of dol-
lars in a videodisc system and discovering a year or so later that
videodiscs were no longer being produced for that system could
hurt. It would become a long-remembered loss to the consumer. it
restricts the sale of new equipment: The consumer who isn't sure
he’'s making the right choice, makes no choice and buys nothing.

It would be of benefit to all, manufacturers and end users alike, if
somewhere along the line, manufacturers could agree on a standard.
We did it, eventually, for audio cassette tape. We did it, eventually,
for FM stereo. We will do it, eventually, with videodisc systems. But
most impertant of all, maybe the next time, we'll do it before the cus-
tomer spends any more of his money on a loser.

2577 L

-~

ART KLEIMAN
Managing Editor
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Sabtronics.
An entire range of low-cost,
top-quality instruments.

A. 2010A — $34.00*, B. 2015A — $99.00*, C. 8610A — $99.00*, D. 5020A — $85.00%,
E. 8000B — $£19¢.00**, F. 2035A — $79.00%, G. 2057A — $99.00*

IN CANADA CONTACT: Kumar & Co., Mississauga, Ont. Canada

www americanradiohictory com

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. Infact,
nobody can beat us in our
price/performance ratio. And we
can sell at alow price for some very
good reasons. Our engineers design
high performance products to be
built at alow cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don’t
have to charge a high price.
Naturally, we also offer all the
helpful accessories you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there’s no need for you to spend a lot
of money to do highly accurate
testing and measuring.

2010A 3% Digit LED DMM

2015A 3% Digit LCD DMM

8610A 600 MHz 8-Digit Frequency Counter
8110A 100 MHz 8-Digit Frequency Counter
5020A 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Frequency Counter
8610B 600 MHz 9-Digit Frequency Counter
2035A 3% Digit LCD Handheld DMM
2037A 32 Digit LCD Handheld DMM

*price in kit form. Also available factory assembled,
tested, and calibrated. Call us for prices.
**price fully assembled, tested, and calibrated.

Call us for more information:
(813) 623-2631

Making Performance Affordable );:
] -
sabtronics % °
INTERNATIONAL INC. 7]

5709 N. 50th Street Tampa, FL 33610 =
17
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At CIE,you .
clectronices
carcer
training
frrom

iStSo

If youw’re interested in learning how to fix air
conditioning, service cars or install heating systems —
talk to some other school. But if you’re serious

about electronics...even earning an Associate Degree...
come to CIE —The Electronics Specialists.

Special Projecets Director
Cleveland Institute of Electronics

www americanradiohistory com



y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,”” he said, ‘“learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that’s a very good thing.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
setabroken bone, either. Would you?
For these things, you’d want a
specialist. And you’d trust him. Be-
cause you'd know if he weren’t any
good, he'd be out of business.

Why trust your education
and career future to

anything less than a

specialist?

You shouldn’t. And you certainly
don’t have to.

FACT: CIE is the largest inde-
pendent home study school in the
world that specializes exclusively
in electronics.

We have to be good at it because
we put all our eggs in one basket:
electronics. If we hadn’t done a good
job, we'd have closed our doors
long ago.

Specialists aren’t for
everyone.

I'll tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

But if you think you have the
cool —and want the training it takes
—to make sure that asound blackout
during a prime time TV show will be
corrected in seconds —then answer
this ad. You'll probably find CIE has
a course that’s just right for you!

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it’s based on some fairly recent
scientific discoveries. It's built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That’s what happens with CIE’s
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. . . before you start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact,depending on the course
vou take, vou'll do most of the basic
things professionals do every day —

even usca Digital Learning Laboratory

to apply the digital theory essential
today to keep pace with clectronics
in the cightices.

Plus there’s a professional quality
oscilloscope you build and use to
“see’ and ‘‘read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, vou can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
tcam of technical specialists. If you
need specialized help, you get it fast
... in writing from the faculty spe-
cialists best qualificd to handle
your question.

People who have known
us along time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine
record of preparing people to take . . .
and pass. . . the government-
administered FCC License exams.

In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

the exams get their Licenses. You
may already know that an FCC
License is needed for some careers
in electronics —and it canbe a
valuable credential anytime.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of everv CIE Carcer
Course is directlv creditable
towards the Associate Degrec.

Find out more? Mail this
card for your FREE
CATALOG today!?

If the card is gone, cut out and
mail the coupon.

I’ll send you a copy of CIE’s
FREE school catalog, along with a
complete package of independent
home study information.

For your convenience, I'll trv to
arrange for a CIE representative to
contact you to answer any questions
vou may have.

Remember, if vou are serious
about learning electronics. .. or
building upon your present skills,
your best bet is to go with the clec-
tronics specialists — CIE. Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohio 44114.

Pattern shown on oscilloscope screen is simulated.

Cleveland Institute of Electronics, Inc.

1Cl

Print Name =
Address. - .
City. - -
State

Age.

Check box for (5.1, Bill information:

Mail today?

www americanradiohistory com

Thone (arca code) - .

Veteran

1776 East 17th Street, Cleveland, Ohio 44114

[] YES... John, I want to learn from the specialists in electronics — CIE.
Send me my FREE CIE school catalog — including details about the Associate
Degree program — plus my FREE package of home study information.

Apt.

_Zip

Active Duty

RE-10
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SAVE TIME AND MONEY!

6100 LT
UNIVERSAL g
DESIGNER
e Save on digital bread

boarding

e Easy transition from pro-
totypetowiring diagrams

* Aids digital circuit design
Kit $49.95

Assembled $59.95

SELF-TEACHING AID: —
6101 DIGITAL LOGIC COURSE $29.95

& Learn digltal logic with 26 self teaching experiments.

0101 SOLID STATE

CLOCK/CALENDAR UNIT
BIG 2" DISPLAY!

* 12/24 hour selectable
e Alarm output

Kit $49.95
Assembled $79.95
Oak Case $29.95

Satistaction Guaranteed on All Assembled Unifs
? @ FOR FAST DELIVERY CALL TOLL-FREE
wim % 1.800-426-6254 "
m 14805 N.E. 40TH, DEPT RE-4

—— REDMOND. WA 98052 (206) 883-9200
Please rush me the following:

THE DIGITAL SLOT MACHINE

| read the article, “‘Build the Digital Slot
Machine” by Fred Blechman and David
McDonald in the January 1980 Radio-Elec-
tronics with great interest. | built the circuit
out of my junk-box parts, and it was,
indeed, fun to play with—but the silence
was deafening. | decided to add a sound
system, and it may be of interest to any
readers who constructed the circuit.

There is no change in the original circuit,
and with only three more IC’s, a quaint
sound system is produced. The WIN logic is

oscillators. When a roll is complete, the
output of IC11-a is high, producing one of
the enables for gates IC14-a and IC14-b.
When the output of WIN gate IC12-d is
high, pin 6 is high, enabling gate IC14-a
and inhibiting IC14-b. The WIN oscillator is
gated through IC15-a, because LOSE gate
IC14-b output is high. Gates IC15-a and
IC15-b drive LED1 and LED2, and turn
them off and on at the WIN oscillator fre-
quency. When LED2 is on, LED1 is off; and
when LED1 is on, LED2 is off. Light from
LED1 and LED2 illuminates phototransis-

0 6100 UNIVERSAL DESIGNER KIT $49.95 i . ircui tors Q1 and Q2. The WIN logic also acti-
the same up to pin 6 of IC12-d. The circuit 9

D 6100 UNIVERSAL DESIGNER ASSEMBLED 59.95 ; o

0 6101 DIGITAL LOGIC COURSE 29.95 around IC11 is modified and IC14, IC15, vates LEDS. During WIN, IC12-d is high and

0 0101 CLOCK/CALENDAR KIT . A=A A A - i i

S o and IC16 are added to the original circuit. enables IC15-¢; thus LED3 is driven at the

O OAK CASE 2995

ADD $3.00 PER ORDER POSTAGE & HANDLING

NAME

RADIO

N
N

2500 So. LaCienega Blvd.
Los Angeles, California 90034

frequency and pulse than the WIN oscilla-
tor. IC14 forms gates for the WIN or LOSE

www americanradiohistory com

ApoRESS -
4
iy ST 21 —
QREDH’
Sha = O VISA ) B C15-a) 5 IC‘5-L
Sl_GNATURE . DﬁASYERCARD 1
CIRCLE 26 ON FREE INFORMATION CARD
Put Professional Knowledge and a
COLLEGE DEGREE | a iy
in your Electronics Career through 12 l
4 i 5] o 1o Jicis<
HOM - 3
E 5
SPEAKER
SPI
Ici-¢  ICu-S
4740
5
LED3 ¢
Earn Your IK \ ot
DEGREE (000uF P \ 2
N uting to class. Study at your
0 commuting ass. yaty LoSE O5C ! \\
own pace, while continuing your present Pl Q2
job. Learn from easy-to-understand les- i N
sons, with help from your home-study 1c14-1:?: QUle L4 (10 9 ,\\
instructors whenever you need it. 1C15- 1400 % i 5
In the Grantham electronics program, 1CI6-NESS6e L2k ¢ Y Icio 3
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac- 0.0l a2 70 2 s
credited by the Accrediting Commission Taoﬂ O-OT 00!
of the National Home Study Council. -
(g')_; Our free bulletin gives full details of FIG. 1
& the home-study program, the degrees The circuit is shown in Fig. 1. IC11-a LOSE oscillator frequency. The off-and-on
E awarded, and the requirements for each serves the same function as in the original action of LED1 and LED2, plus the slower
o : R circuit: to inhibit the win or lose logic during off-and-on action of LED3, produce four
w degree. Write for Bulletin R 8{' . roll. IC11-c and IC11-d form a WIN oscilla- different tones at a rather rapid rate.
@ Grantham College of Engineering | tor and IC11-e and IC11-f form a LOSE During LOSE, IC12-d is low, activating
oscillator. The LOSE oscillator is at a lower IC14-b through IC15-d and inhibiting IC14-

a. Thus, LED1 and LED2 are driven by
continued on page 24



Six professional scopes offer

build-it-yourself savings
Save up to 46% when you build it yourself.

Only in tke Heathkit Catalog will you find thls selection of
six professioaal osc1lloscopes each with its own specxal
features and low price. Compare Heathkit prices with simi-
lar assembled scopes and see how muca you can save when
you build it yourself.

Band- Regulated Low
Heathkit width  Vertical Delay high Mu-metal kit
Model  Trace MHz Sensitivity* Lines  voltage shielding price
1C-4235 dual DC-35 2mV/iemto yes yes full $869.95
10V/cm
IC-4510 dual DC-15 1mV/cmto vyes yes full $649.95
5V/cm
10-4550 duwal DC-10 10mV/ecmto no yes full $399.95
20V/cm
10-4555 single DC-10 10mV/cmto no yes full $349.95
20V/ecm
10-4205 dual JC-5 10mV/iecm  no no partial $279.95
IO 4105 singe JC-5 10mV/cm no no partial $199.95

*“Under full bandwidth
Heathkit maruals make kitbuilding easy

Easy-to-follow Heathkit assembly manuals

take you step by step from unpacking to final
; e plug-in. Anyone can do it. And when you
fagn; 'ﬂq!) [T build it yourself, you car. service it yourself.
] Your manual becomes a handy service guide.
Replacement parts are readily available from
the Heath factory or from Heathkit Electronic Centers. And
experienced gervice techs are just a phone call away to help
you during building or servicing.

G988 GwEY aEENe

FREE Catalog

Ccmolete details on
Heathkit Oscilloscopes
o and aearly 200 other
i ) Heath electmnic kits for
S = voar home, work or
@ & 3] pleasure are in the new
=" Heathkit Ca:zalog. Send
aa for yours tocay or pick
onz up at vaur Heathkit
S Electronic C 2nter.

>

® 46 ; ) 3

Heathkit Products are also sold and serviced at Heathkit Elactronic X

a Centers (units of Veritechnolcgy Electror.ics Corporation) i major :
cities throughout the J.S. See your white pages. GX 373 @

Heath Company, Dept. 020-766, Benton Harbor, MI 49022 -
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BY TE..Ior the Serious
Microcomputer User.

Do you use a personal computer for business or pleas-
ure? If so, join the over one-quarter million professionals,
beginners, engineers, and business people who get the
latest microcomputer information in BYTE.

With a circulation of 170,000 and a total readership of
320,000, BYTE is the world's largest computer magazine.
Each month's issue brings you the latest about graphics,
mass storage, personal data bases, word processing,
speech synthesis, new integrated circuits, new software for
engineering, business and fun, plus do-it-yourself projects of
all kinds. )

And if you are in the market for hardware or software,
our new expanded product review section gives you the un-
biased facts.

So, if you are serious about microcomputing, get

serious about BYTE. B U" ®

the small sy <cems journal

Fill in and mail the coupon today. Read your
first copy of BYTE. If it is everything you
expected, honor our invoice. If it isn't, just .
write "Cancel’” on the invoice and mail it back. Ca“ us to” free
You won't be billed and the first issue is yours

s 800-258-5485

s —————

BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836

Please enter my subscription for:
[ One year $19 (12 issues) [ Two years $34 [J Three years $49

Mail coupon or

[ Check enclosed entitles me to 13 issues for price of 12 (North America only)
O Bill Visa [ Bill Master Charge [J Bill me (North America only)

Card Number - Fxpiration

‘Buissaroud 10§ $HIIM G-() MO[[P asRI|(f

Name (plga;);lnl)i

Address

|

|

|

|

|

|

|
|
I Signature
|

|

|

i

|

|
b

a State/Province/Country  Code
Foreign Rates (To expedite service. please remit in 'S Funds) I
Canada or Mexico One vear $21 (12 1ssues) Two vears $38 Three years $55 I
] Europe. one year (air delivered) $43
All other countries, one year (surface delivered) 835 Air delivery available on request 7841 I
_————___—_—____—____________J
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LETTERS
continued from page 22

IC15-a and IC15-b, and turn off and on at
the LOSE oscillator frequency. During
LOSE, LEDS is not lit. The low-frequency,
low-pulsed rate of turning LED1 and LED2
off and on produces a “Hummmm Phttt,
Hummmm Phttt” sound.

b =S e — = = R |
DASHED LINES
ARE FRONT PANEL

FIG. 2

A dual 555 IC (IC 16) is the sound-system
oscillator, and the frequencies are con-
trolled by illumination of the phototransis-
tors Q1 and Q2. The dark resistance is
higher than the light resistance, and the
changing resistance produces the various
sounds. Many different sounds may be
obtained by moving the position of LED1
and LED2 around the phototransistors.
Place LED3 so that it is an equal distance
from phototransistors Q1 and Q2. Place
Q1, Q2, LED1, LED2, and LEDS near the
front panel and drill a hole in that front pan-
el near LEDS3. Label the hole YOU WIN,
which is flashed when the WIN logic is high.
Shield LED1 and LED2 to prevent their illu-
mination getting through the YOU WIN hole
during LOSE. Figure 2 shows the sug-
gested placement for the phototransistor
and lamp.

GEORGE C. GOODER
APO S.F. 96224

HISTORY OF TELEVISION

The article, *‘History of Television,” in the
June 1980 issue brought back many mem-
ories.

In 1950, the June 11th issue of ‘“‘La
Patrie”” (a Montreal newspaper) devoted
their whole front page (and a long continua-
tion inside) to a writeup on my success in
receiving TV pictures from stations in the
USA (see the August 1950 Radio-Electron-
ics).

Six years later {(1956), | was able to
receive good color pictures using my old
630TS (build from a kit), a color wheel, and
an NTSC decoder. | was even obtaining a
60-inch picture using a Norelco projector,
1949-1950 vintage. That color-TV receiver
and projector are still in working condition,
though seldom used.

Keep up your good magazine. | especially
enjoy reading Jack Darr’s “Service Clinic”
every month.

MAURICE DUBREUIL
Lavaltrie, Quebec

REVERSED LED
I noticed an error in the schematic of the
circuit shown in the “New ldeas!"” depart-
ment in the January 1981 issue. The ‘‘water
needed"” LED ("W} is reversed.
STEVEN M. CASH
Houston, TX R-E



Light-torque rotary switches
make the LM-3.5A DMM as

easy to operate as it is to carry.

MODEL LM-35A

w ©

VAC R kjMQ 100

ACmA 10

1000~|

On a benchtop or a belt, over a shoulder or in a tool kit, the LM 3.5A DMM, and its LCD counterpart,

the LM-350, are ready to go when you are.

Convenience. That's the key to Non-
Linear Systems' best-selling LM-3.5A.
A high-performance, competitively-
priced, all- purpose mini DMM. Conven-
ience from light-torque rotary switches.
So operation’s a cinch. Convenience
from bold, bright LEDs. For instant,
accurate, numeric answers. Unlike
some competitive meters, the LM-3.5A
features both vertical and horizontal
readings. And an optional leather carry-
ing case with belt loops and shoulder
strap assures hands-free operation.

At 9.2 oz, the LM-3.5A is portability
at its best. There's more. The LM-3.5A
is a 3% -digit DMM. Features 2,000
counts per range — 100% over-ranging.
Result? Increased accuracy and reso-
lution between readings of 999-2,000.
It also reduces the amount of range
shifting when measuring near 1,000.

Troubleshooters swear by it. Repair-
men find the LM-3.5A works wonders
on tvs, business machines, even cam-
eras. Checks all quiescent AC and DC
voltage values. Spots current drains.
Measures the resistance of suspect
components. Quickly and precisely.

Other DMMs to match your needs.
The LM-3.5A is just one in a full series
of 3 to 4-digit DMMs. If you need LCD
convenience for measurements out-
doors, we market the LM-350, among
others. You don't pay for true RMS
capabilities you don't need. But if you
do need true RMS readings, Non-Linear
Systems can oblige.

FM-7. The bantam frequency meter.
Portability teams with performance in
the FM-7. The smallest, 7-digit, 60-
MHz battery or AC line-operated instru-
ment available.

LM-3.5A at a glance.

DC Volts 1 to 1,000, 4 ranges

AC Volts 1 to 750, 4 ranges

Kilohms 1 to 10000, 5 ranges

RC/DC Current 1 mA to 1A, 4 ranges

Polarity Selection Automatic

Readout 0.3" Red LED

Size 19"Hx 27" Wx40'D

Weight 9.2 oz (batteries installed)

Power 3 type AA rechargeable
Nicad batteries and charger

Price $165.85

LT-3 Digital Temp Meter. Featuring
0.1° resolution and high accuracy, the
3Ve-digit, 2,000 count full scale LT-3 is
indispensable for home or industry.
Checks everything from thermostats to
appliances. Even monitors critical
operations like photoprocessing and
electroplating.

The LT-3 can be supplied with any
of eight thermistor and RTD temp
sensors to read ranges of 0-100°C,
32-199.9°F, or 0-199°C or E

Work outdoors? Then the LT-31
(LCD format) is the ticket.

Operator convenience is the key to our line of frequency and temperature meters, t0o. Pictured left to
right, SC-5 prescaler, FM-7 frequency meter, LED format LT-3 digital temp meter, and its LCD cousin,
the LT-31. Top. the MLB-1 digital logic probe.

Hobbyists, radio and tv studios,
phone companies and the military all
depend on the versatile FM-7. Whether
the job calls for calibrating fixed, vari-
able frequency or voltage-controlled
oscillators, checking flowmeters, high-
speed photocell counters, or setting
the IF or heterodyne frequency in com-
munications equipment, the FM-7 is a
standout performer

SC-5 Prescaler. Top range booster.
This 512-MHz, battery or AC line-oper-
ated prescaler was developed to extend
the frequency range of the FM-7 from
60 to 512 MHz. Adapts to most other
frequency meters, too.

Get the word on us. We offer a full
lineup of convenient, competitively-
priced products. From DMMs, fre-
quency and temp meters to miniscopes
and DPMs.

For further technical information or
the names of your nearest distributors,
contact Non-Linear Systems Inc.
533 Stevens Ave., Solana Beach, CA
92705. Telephone (714) 755-1134.
TWX 910-322-1132.

@\\ Non-Linear Systems, Inc.
{
N

)/ Specialists in the
7 science of staying ahead.

© 1981 Non-Linear Systerns, Inc

-
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Keithley Model 130 DMM

CIRCLE 101 ON FREE INFORMATION CARD

PERHAPS THE HANDIEST PIECE OF TEST EQUIP-
ment introduced in recent times is the digital
multimeter. A few years ago they were bulky
and expensive, but now you can own a hand-
held unit for a fraction of what those early
units cost.

One of the slickest portable DMM’s 10 have

hit the marketplace is the model 130 manufac-
tured by Keithley Instruments, Inc., 28775
Aurora Rd., Cleveland, Ohio 44139. When
one considers such factors as accuracy, porta-
bility, and ease of operation, any money spent
on the model 130 will be returned with interest
in a very short time. Housed in an attractive,
but rugged plastic case, the unit measures
7.1X3.1X1.5 inches and weighs 10 ounces.
An 0.6-inch high, 3'/:-digit, LCD readout is
used for long battery life.

In use, the mode! 130 can be held in one
hand conveniently, with the range selection
and function switches rotated by the thumb.
Five standard banana jacks are used for the
test-lead connections to the front pancl. Those
are the common, the mA, and the volts/ohms,
jacks. The remaining two jacks are used for the
10-amp current range and are connected' di-
rectly to an internal 0.01-ohm resistor, across
which the voltage drop is measured by the cir-
cuitry and displayed on the LCD readout. The
use of standard jacks allows your existing test
leads, and/or any special test setups you may
already have in your shop, to be used with the
model 130.

According to the instructions provided with

the test model, it is anticipated that battery life
will be about 100 hours with a standard 9-volt
carbon-zinc battery, or 200 hours with an alka-
line battery. There is a low-battery indicator
that will appear when 90% of the battery life
has been expended. The battery is accessible
through a small slide-out panel on the rear of
the cabinet. A similar compartment at the rear
provides access 10 a two-amp fuse that protects
the current ranges. The fuse can be tested from
the front panel.

With all test equipment, it is advisable that
the owner read the operating instructions
before use. The manual provided with the
model 130 is thorough though smail. The dis-
assembly instructions contain an exploded
view of the three major sections of the unit.
The manual also contains a pictorial of the
printed-circuit board with all parts identified
by their reference number, the schematic dia-
gram, calibration procedures, specifications,
and a list of available accessories.

DC voltage is measured on five ranges from
200 mV to 1,000 volts full-scale. Resolution
varies from 100 uV to 1 volt depending upon
the range in use with an accuracy of +0.5% of

continued on page 32

Q Portable Oscilloscopes

15 MHz Triggered Miniscope moder MS-15
15 MHz Dual Trace Triggered Miniscope
Model MS-215

30 MHz Dual Trace Triggered Miniscope
Model MS-230

New Touch/Test

MEASURES:
= AC and DC Voltage s AC and DC
Current m Resistance ® Temperature,

m Performs diode/transistor
and continuity tests

A portable/bench-type meter than tests and measures 10
electrical parameters, 20 functions & 45 ranges.

°C & °F » Conductance » Capacitance

20 Multimeter

FEATURES

® Touch selection and control of
functions, ranges and power. ® Large
(0.55" hlgh) LED readout. ® In-circuit
test capabilities. @ Size: 2.9”" H x 6.4”
W x 7.5" D. m Weighs less than 3 Ibs.

q:r'gfer with Confidence and get the Fordham Advantage_! |
| Giooker: FORDHAM ==
% (800) m6rw4$x§cang&5752100§ 855 Conklin St. Farmmgdale N.Y. 11735 J(::O?;ﬂé’{%:de'/'
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DISCWASHER
D4 SYSTEM

.. i

discwasher™

"

Hi-Tezhnology d
Record cleaning FIVi

SEE DIRECTIONS
AND CayTiON OTHER SID

Ney Contents 3.25 11 oz (36 g7ec!

A NEW STANDARD
OF RECORD CARE

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remaove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics of the hanc-finished walnut handle.
Included in the D4 System are the DC-1Pad Cleaner and
new instructions.

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columoia, MO 65201
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oGITAL HRROWARS

PESIC

GO WITH McGRAW-

Join the Electronics and Control Engineers’

club that saves you BIG money on the

ELECTRONICS DESIGNERS' HAND-
BOOK. Edited by L. J. Giacoletto. 2nd Ed.
2,344 pp., 1,686 illus. Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!
231/494 Pub. Pr, $62.50 Club Pr., $47.50
STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp., 1,414 illus. A giantin
every sense of the word, today's most widely
used source of electrical engineering informa-
tion and data serves you as no other single
work available anywhere when you need de-
tailed, accurate, timely, and reliable facts and
how-to on the generation, transmission, dis-
tribution, control, conversion, and application
of electric power.

209/74X  Pub. Pr., $54.50 Club Pr., $41.95

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

DIGITAL FILTERS. By A. Antonicu

o1/1m Pub. Pr, $29.95 Club Pr,, $21.95

MICROCOMPUTER INTERFACING. By B. Artwick
789/436 Pub. Pr, $21.95 Club Pr., $16.95

ELECTRONICS DICTIONARY, 4/e. By J. Markus
404/313 Pub. Pr., $24.50 Club Pr., §19.50

SEMICONDUCTOR DEVICES AND INTEGRAT.
ED ELECTRONICS. By A G. Milnes
789/487 Pub. Pr, $26.50 Club Pr., $20.95

ENGINEERING MATHEMATICS HANDBOOK,
2e,ByJ J Tuma

654/298 Pub. Pr., $24.95 Club Pr,, $19.95

RADIO HANDBOOK, 21/e. By W. Orr
772630 Pub. Pr., $21.50

Ciub Pr., $16.60

TRANSFORMER AND INDUCTOR DESIGN
HANDBOOK. By W. T. McLyman
786:755 Pub. Pr., $35.00

Club Pr., $26.50

CRYSTAL OSCILLATOR DESIGN AND TEMPER-
ATURE COMPENSATION. By M E . Frerking
784/973 Pub.Pr., $18.95

Club Pr., $14.95

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J. F. McPartiand.
456/909 Pub. Pr, §21.50

Club Pr., $16.50

TRANSISTOR CIRCUIT APPROXIMATIONS,
3/e. By A P. Malvino
398/78X Pub. Pr, §17.25

Club Pr, §12.95

PHASELOCK TECHNIQUES. By F. M.
Gardner, 2nd Ed., 285 pp., iltlus. This edition of
the standard working reference shows you not
only better methods of analysis and better pro-
cedures for deciding on loop parameters. but
also the circuits and the results

582029-3 Pub. Pr., $21.50 Club Pr.. $16.95

INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS. By L P
Huelsman and P. E. Allen, 430 pp., illus. Once
you add active filter design to your repertory of
specialties, you'll possess a skill that's in great
demand today. Here's one of the best texts we
know on the theory. design. application. and
evaluation of modern active filters and the vari-
ous techniques used today.

308/543 Pub. Pr., $28.50 Club Pr., $21.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stout. Edited by M. Kaufman. 434 pp., 223
illus. Compact. concise, highly concentrated,
and containing a storehouse of information,
this one-stop volume will help you solve any op
amp circuit problem!
617/97X Pub. Pr., $31.50 Club Pr., $23.50
ELECTRONIC DISPLAYS. By E. G. Bylan-
der, Texas Instruments incorporated, 172 pp.
illus. The book describes current electronic
displays by family types, discussing all as-
pects of their operation, application, and cir-
cuit requirements. You cover photometry and
contrast enhancement, together with the fun-
damentals of such critical components as
mounts and drives, interface requirements,
and other necessary engineering information.

095/108 Pub. Pr. §24.50  Club Pr.. $18.50

BIT-SLICE MICROPROCESSOR
DESIGN. By J. Mick and J. Brick. 320 pp.. 230
illus. All in one place —the crucial information
you've been needing about the 2900 family of
bit-slice microprocessor components! A
remarkable “first,” this book designs right
before your eyes not just one, but two complete
16-bit machines!

417/814 Pub. Pr., $18.50 Club Pr., $14.50

ELECTRONIC FILTER DESIGN HAND-
BOOK. By A. B. Williams. 576 pp., 408 illus.
The book is organized so that you can start
from practically any set of requirements and
follow a sequence of clearly outlined steps and
design filters ranging from simple networks to
very complex configurations. Each design
technique 1s illustrated with step-by-step
examples and is accompanied by a wealth of
applicable schematics, graphs, and tables of
normalized numerical values.

704/309 Pub. Pr., $32.50 Ciub Pr, $25.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Markus,
1,264 pp., 3,666 circuit diagrams. This 103-
chapter guide means you can speed up the
production of new electronic devices with ease
and thereby lower your production costs.
Complete with values of components and sug-
gestions for revisions, plus the original source
of each circuit in case you want additionai per
formance or construction details.

404/481 Pub. Pr., $44.50 Ciub Pr., $34.50

DIGITAL HARDWARE DESIGN By J. B.
Peatman. 428 pp., over 400 illus. Taking you
beyond the microcomputer, this guide re-
examines traditional techniques and focuses
maintainability as a key goal, on the design of
circuitry too fast for the microcomputer aione,
and on designing for usefulness. It covers ev-
erything from algorithmic state machines to
separately clocked circuits —with scores of

RADIO-ELECTRONICS

examples.

481/321 Pub. Pr., $26.95 Club Pr., $20.00

N
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HILL'S EXPERIENCE!

Book Club — McGraw-Hill’s long-established
important new books of all publishers!

HANDBOOK OF ELECTRONICS CAL-
CULATIONS FOR ENGINEERS AND
TECHNICIANS. Edited by M. Kaufman and
A. H. Seidman. 653 pp.. 725 illus. This first
comprehensive tool of its kind includes hun-
dreds of worked-out problems in analog and
digital circuits. Includes more than 700 dia-
grams, curves, tables, and graphs.

333/920 Pub. Pr., $27.50 Club Pr, $21.00

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman. Expanded 4th printing, 604
pp., over 400 photos and other iflustrations Do
all your best day-to-day designs, as well as
your supercreative and special designs,
around the new microcomputers and the spe-
cific "how-to" help you get here!

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. I. Skoinik. 698 pp., 244 illus This
new edition of a widely used text on radar from
the systems engineer’s point of view brings
you full discussions of the many major
changes that have occurred in the field re-
cently.

579/091 Pub. Pr., $34.95  Club Pr., $27.95

MICROPROCESSORS/MICROCOM-
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center and the Engineer-
ing Staff of Texas Instruments Inc. 634 pp.,
iltus.. outsized 7Va x 10Va format. This practical,
authoritative guide details the versatile, proved-
in-action methods and technical features of the
9900 minicomputer architecture that can be

any one

of these great
professional books

491/380 Pub. Pr., $29.95 Club Pr., $22.50 employed to create outstanding products and
systems. .
MICROELECTRONICS £37/58X Pub. Pr., $24.50 Club Pr., $19.50 values u

Digital and Analog Circuits and
Systems By J. Millman. 887 pp., 700 illus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciation of how these are
combined to form micro-electronic chips.
423/27X Pub. Pr. $29.95 Club Pr., $23.50

ELECTRONIC COMMUNICATION. By
Robert L. Shrader. 4th £d.. 801 pp.. 870 illus
This thoroughly updated edition offers all the
theory and fundamentals you need to prepare
yourself for the FCC commercial and amateur
grade license examinations—and pass them

the first time! : .
571/503 Pub. Pr., $21.95 Club Pr., $16.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS’ EXAM.
INATIONS. By Charles R. Hafer. 336 pp..

ELECTRONICS ENGINEER’'S HAND-
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp.,
2,026 illus. Huge in every sense, this instant-
reference volume gives you every latest essen-
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $57.50 Club Pr., $42.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr. 256 pp., 327 illus. Blue-
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field. five major sec-
tions cover engineering, fabrication, assembly.
soldering, and testing.

126/089 Pub. Pr., $35.00 Club Pr., $26.50

DESIGN OF SOLID-STATE POWER SUP-
PLIES. By Eugene R. Hnatek. 2nd Ed.. 640
pp.. illus. A total revision and expansion of an

for &§ 89
p

to $62.50

Special $1.89 premium
book comes to you
with your first
club selection

illus. Actually two books in one—a quick prep-  essential. ready-to-use sourcebook on the | MAIL THIS COUPON TODAY - --—=~;
aration manual to help you pass your P.E.  design of power supplies, particularly of the 0 _lH C H
exams on the first try and a rich source of prac-  switching variety. Incorporates the latest devel- : Ml( Gra\v '!l" BO?'\ (Alulb:s L . !
tical electronics engineering information and  opments in the “eld while emphasizing the | Electronics and Control Engineers :
know-how practical. how-to help designers want. i Book Club |
254/303 Pub. Pr. $19.50 Club Pr. $15.50  582054-4 Pub. Pr. $21.5 Club Pr. 52150 | PO Box 552, Hightstown, New Jersev 08520 \
| Please enroll me as amember and send me the two hooks :
I indicated, hilling me for my first selection only at the
I discounted member's price, plus local tax, postage and |
: handling. Iif not satisfied, I may return the books within10 |
1 davs and myv membership will be canceled. 1 agree to :
1 purchase a minimum of 3 acditional books during the |
h h . L] ' ! next 2 vears as outlined under the club plan described in -y
W y YOU S Ol,]_ld ]Om nOW o : this ad. Membership in the club is continuous but can- 1
9 P T 5 . . . . i 1 1 celable by me at anv time after the tour book purchase :
¢ BEST BOOKS IN YOUR FIELD - -Books are selected trom a wide range ol | jequirement has been ulfilled :
publishers by expert editors and consultants to give you continuing access to 1 ) i 1
the latest books in vour field ! R Gy o o Wiilelcodepgol 1
e o ! PREMIUM selection here FIRST selection here I
® BIG SAVINGS — Build your library and save money too! We guarantee sav- : I_ — |
ings of at least 15% off publishers’list prices on every hook. Usually 20%, 25% or 1 i
even higher! 1= n 1
- | Orders from outside the U'.S. must be prepaid with inter- |
e BONUS BOOKS — You will immediately begin to participate in our ) national monev orders in US. dollars :
Bonus Book Plan that allows vou savings between 70-80% ott the : \
publisher’s price of many books. 1 Signature - — :

1
e CONVENIENCE — 14 times a vear vou receive the Club Bulletin FREE, fully 1 ~Name D o
describing the Main Selection and alternate selections, together with a dated " :
replv card. If you want the Main Selection, vou simply do nothing —it w illbe ! fddiuss — — - =
shipped automatically. If you want an alternate selection —or no book at . :
all —vou simplv indicate it on the regular reply card and returnit by the date : ' - - N N N 1
specified. You will have