


The line of profession
soldering stations that gives accurate
emperature control all the time!

The EC1000, 2000, 3000,4000 soldering stations
respond automatically to soldering toad-variations and

maintain the temperature you select to within ± 10°F.
LED read-out on the EC2000 and 4000 displays

actual tip temperature with a ± 1°F resolution<I
Unbelievable? See your distributor.

Get an on-the-job demonstration. Now!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497
BOKER®CRESCENT®WFKlN®NICHOLSON®PLUMB®WEUER®wtSS®XCEUTE®
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SENCORE MODEL SC61 60 MHzWAVEFORM ANALYZER

Double Your·Troubleshooting and Testing
Productivity ... Or Your M9ney Back!

Six-digit readout: Auto­
matically tracks every
CRTtest.We call it
digitalautotracking.
It's patentpending.

Bright 60MHz dual-trace:
60 MHzCRT(3dB);
usable to 100 MHz(12
dB)

Deila PPV, TIme, Freq :
Measureany part of a
waveformfor PPV,
time or frequency
using Delta measure­
ments. Just dial in
waveform section you
want to measure and
push.

Simplify Freq ratio tests :
Automatically
ccmpare input/output
ratio of multiply/divide~"----=----"";:-----Jl.
stagesfrom 1:1 to
1:999.999 with the
push of a button.

~ ~_Autotracking DeV, PPV,

Freq: Measure DCV to
.5%; PPVt0 2%; freq.
to .001%. Just push a
button for either
Channel A or B.

One probe input: One
probeinput per
channel for all
measurements ­
digital andscope­
with 5 mVto 2000 V
measuring range. (2
locap probes
provided.)

Super sync: ECl
providesrock-solid
synctrigger circuits
with only 4'controls;
includesTVsync
separators for video
work.

$3275
u.s.Patent Pending
Financing Available
~

3200 Sencore Drive. Sioux Falls, SD 57107

Phone Toll-Free
1-800-843-3338

Thefirst scope with push button
digital readout. If you use general
purpose oscilloscopes for trouble­
shooting or testing,we can double
yourpresent productivity with the
SC61 Waveform Analyzer, the first
scope with push button digital
readout.

It's ten times faster - ten times
moreaccurate.The SC61 is the first
and only instrument to integrate the
speed and accuracy of a digital
readout with the viewing capability
of a high performance 60 MHz
scope,Connect only.one p.,robe
and you can view anywaveform to
60 MHz. Then, just push a button to
read DCV, PPV, frequency and
time.

There are no graticules to count
or calculations to make so every
measurement is 10 to 100times
faster than before.

Thedigital readout is 10to
10,000times more accurate than
conventionalscopes as well, for
measurements you can trust in
today's highprecisioncircuits.

Plushaving everythingyou want
to knowabouta test point,at the
pushof a button, eliminatesguess­
work andbacktracking.

A special Delta function even
letsyou intensify any part of a
waveformand digitallymeasurethe
PPV, time or frequency for just that
waveformsection.

And it's neat. No more tangled
leads, piles of probes or dangling
cords.The SC61 is an entire test
station in one unit.

Doubleyour productivity. When
we say the SC61 will double your
productivity, we're being conserva­
tive. We've seencasesof three,
four, eventen time increases in
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productivity with this first-of-its-kind,
automatedoscilloscope. Every
situation is different, however, so
try the SC61 and judge for yourself.
Here's our offer. .

Moneyback guarantee. If the
SC61 doesnot at least double your
productivity duringthe first thirty
days, you may return it for a full
refund, including freight bothways.

Call today. Get the entire SC61
Waveform Analyzer story.Call toll­
free today, and ask for our eight
pagecolor brochure. It could be the
most productive call you make this
year!

Alaska. Hawaii. Canada. and
South Dakota call collect
(605) 339·0100



854 Phoenix 0 Box 10020 AnnArbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521 -4414 or outside U.S.A. (313) 994-4444

4~OMMUNICATIONS
&ELECTRONICS™
ComputerProducts Division

8" SSSD IBM Compati ble (128 B/ S, 26 Sectors) Flll 1.99
8" Same as above, but bul k pac k w/o envelope Fll1 B 1.79
8" SSSD Shugart Compat ible, 32 Hard Sector F31 A 1.99
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49
8" DSDD Soft Sector (Unfo rmatte d) F14A 3.19
8" DSDD Soft Sector (25 6 B/S, 26 Sectors) F144 3.19
3" DSDD Soft Sector (5 12 B/ S, 15 Sect ors) F145 3. 19
8" DSDD Soft Sect or (102 4 BI S, 8 Sectors) F147 3.19
5¥." SSSD Soft Sector w/ Hub Ring Mll A 1.59
5¥." Same as above, but bulk pac k w/o envelope M11 AB 1.39
5V. " SSSD 10 Hard Sector w/Hub Ring M41 A 1.59
5V. " SSSD 16 Hard Sector w/Hub Ring M51A 1.59
5V. " SSDD Lanier No-p rob lem compat ible M51 F 2.99
5V. " SSDD Soft Sector w/ Hub Ring M13A 1.89
5V. " Same as above, but bul k pack w/o envelope M13AB 1.69
5¥." SSDD Soft Sector Flipp y Disk (use both sides) M18A 2.79
5¥." SSDD 10 Hard Sector w/ Hub Ring M43A 1.89
5¥." SSDD 16 Hard Sect or w/Hub Ring M53A 1.89
5¥." DSDD Soft Sect or w/ Hub Ring M14A 2.79
5¥." DSDD 10 Hard Sector w/ Hub Ring M44A 2.79
5¥." DSDD 16 Hard Sector w/Hub Ring M54A 2.79
5¥." SSQD Soft Sector w/ Hub Ring (96 TPI) M15A 2.69
5¥." DSQD Soft Sect or w/Hub Ring (96 TPI) M16A 3.79

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Densit y; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Densit y: TPI = Tracks per inch.

Buy with Confidence
To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax 1.0. number. Written purchase orders are accep­
ted from approved government agencies and most well rated
firms at a30%surchargefor net 30 billing. All salesaresubject to
availability, acceptanceandverification.All salesare final. Prices,
terms andspecifications aresubject to changewithout notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CEis instructed differently. Min­
imum prepaid order $50.00. Minimum pu rchase order $ 200.00 .
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-certif ied
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 percase or partial-caseof 100 5'14-inch
mini-discs for U.P.S. ground shipping and handling in the con­
tinental United States.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll -free in the U.S. Dial 800-521 -4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.
Copy right ~ 1 982 Communications Electroni cs' Ad # 1105 82

CE quant.
100 price

Part # per disc (S)

wabash
error-free
diskettes

SAVE ON WABASH DISKETTES
Product Descr iption

OrderToll-Free!
800-521-4414

In Michigan 313-994-4444

Now...Get High Quality at a Low Price
Wabash means qual ity products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to provide
error-free performance on your computer system. Every
Wabash diskette is individually tested and is 100% certified
to insure premium performance.

Why Wabash is Special
The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. Aftercoating, all Wabash
diskettes go through a unique burnishing process that
gives each dis kette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form­
ulated to increase diskette life. This saves you money,
since your discs may last longer. It also assists your disk
drives in maintaining constant speed which can reduce
read and write errors.

Special Seal... Helps Prevent Contamination
To keep ou t fo reign par ticles , a unique heat seal bonds the
jac ket and line r together. A special thermal seal which
avoids con tam ination from adhesives, is then used to fold
and sea l th e jacket. This results in outstanding perfor­
mance and true re liability. Wabash then packages each
diskette, (except bul k pack) in a super strong and tear
resistant Tyve k" evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
con tamination during sh ipment.

Each Diskette is 100% Critically Tested
Since each step in the Wabash diskette manufacturing
process is subject to strict quality control procedures, you
can be sure Wabash diskettes will perform for you. And
every Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in addition to the many critical
quality cont rol tests performed by Wabash. Wabash does
all of this testing to provide you with consistently high
quality diskettes. Reliability and data integrity - that's
what Wab ash quality is all about.

Flexible Disc Quantity Discounts Available
Wabash dis kettes are packed 10 discs to a carton and 10
cart on s to a case. The economy bulk pack is packaged
100 disc s to a case without envelopes or labels. Please
order only in increments of 100 un its for quantity 100
prici ng. With the exception of bulk pack, we are also
willin g to accomm odate you r smaller orders. Quanti ties
less t han 100 units are available in increments of 10 units
at a 10% surcharge. Quantity discounts are also avail­
able. Order 500 or more discs at the same time and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10,000 or more saves
you 5%; 25,000 or more saves you 6%; 50,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discount off our super low quantity 100 price. Almost all
Wabash diskettes are immediately available from CEo Our
warehouse fac ilit ies are equipped to help us get you the
quality produ ct you need, when you need it. If you need
further assistance to find the fle xible disc that's right for
you, call the Wabash diskette compatibility hotline. Dial
toll-free 800-323-9868 and ask for your compatibility
representative. In Illinois or outside the United States dia l
312-593-6363 betwe en 9 AM to 4 PM Central Time.

wabasH
diskettes I:~

$1.39 each!
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CIRCUITS AND 142 THE DRAWING BOARD
COMPONENTS More on the keyboard encoder. Robert Grossblatt

146 NEW IDEAS
An easy-to-build crystal tester.

150 HOBBY CORNER
Turning a clock into a timer. Earl " Doc" Savage, K4SDS

VIDEO 155 SERVICE CLINIC
There's nothing really new about fixing those new TV sets.
Jack Darr

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

EQUIPMENT 24 Monarchy Engineering A501/A502 Power Amp and Preamp

REPORTS 28 Non-Linear System s Kaypro II Portable Computer
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4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing industry.
David Lachenbruch

Radio-Elect ron ics , (ISSN 0033-7862) Published monthly
by Gernsback Publications. Inc.. 200 Park Avenue South,
New York. NY 10003. Second-Class Postage Paid at New
York. N.Y. andadditional mailingoffices.One-yearsubscrip­
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in U.S.A. currency.) Single copies 51.50. c 1983 by Gerns­
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Subscript ion Serv ic e : Mail all SUbscription orders.
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delivered copies (Form 3579) to Radio-Electronics Sub­
scription Service. Box 2520. Boulder. CO 80322.

A stamped self-addressed envelope must accompany all
submittedmanuscripts and 'or artwork or photographsif their
return is desireo should they be rejected. We disclaim any :l>
responsibility for the loss or damage of rnanuscnpts and or -u
artworkor photographswhile in our possessionor otherwise. :D
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6 What's News

YOUR OWN COMPUTER
COMPUTER BASICS Marc Stern
ENTRY-LEVEL COMPUTERS Herb Friedman
ALL-IN-ONE COMPUTERS Marc Stern
DISK DRIVES Marc Stern
PRINTERS Marc Stern
MODEMS Herb Friedman
ACCESSORY BOARDS Marc Stern
COMPUTER GLOSSARY
GADGETS AND GIZMOS Herb Friedman
DATA TERMINALS Marc Stern

YOUR OWN SOFTWARE
BUDGET SOFTWARE Herb Friedman
" WHAT IF" SOFTWARE Herb Friedman

12 SATELLIT EITELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

14 VIDEOGAMES
Supercharge your Alari 26 00 . Danny Goodm an

153 STATE OF SOLID STATE
An expander for your Hi-Fl. Robert F. Scott

43 ADD A VIDEO INPUT TO YOUR TV
Modify your television set to accept a baseband video signal for
better picture quality when using a computer or VCR.
John Soluk

49 BUILD YOUR OWN CUSTOM CASES
Give your projects a professional look with custom-built cases.
Robert Grossblatt

132 VLF·HF ACTIVE ANTENNAS
Part 3. These short-length antennas are easy to build and offer
surprisingly good performance. R.W. Burhans

136 SPOT·A·MATIC
An illuminating project. Robert Grossblatt

57
59
63
67
73
79
85
90
96

107
111

115
117

127

TECHNOLOGY

BUILD THIS

SPECIAL SECTION

As a service to readers , Radio -Elect ronics publi shes availa ble plans or information relatin g to newsworth y produ ct s, techni ques and scienti f ic and technolog ica l developments.
Because of poss ible variances in the quality and cond ition of materials and workmanship used by readers, Radio-Electr onics discl aims any respons ibi li ty for the safe and proper
functioning of reader-bui lt pro ject s based upon or from plans or informat ion published in thi s magazine.
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POCKET TV

END OF VCR
BARGAINS?

RCA'S
INTERACTIVE
VIDEODISCS

VIDEO
VIGNETTES

The first completely tubeless TV destined for the American market is Casio 's ingenious LCD
model (shown above), due here in July, priced at about $250. The complete set is about the
size of a one-inch stack of 3- x -5-inch index cards. The screen measures 2% inches
diagonal ly, using a twisted nematic type of liquid crystal display. To solve the problem of
viewing in the dark, Casio uses an electroluminescent material as a backlight. It can be
operated for three hours from three AA batteries , or can be powered by a tz-voit car battery or
an AC adaptor .

The screen resolution is 20,480 picture elements (pixels)-160 horizontal, 128 vertical.
The chassis conta ins 7 LSIIC's, including 5 VSLlIC's all developed by Casio. Weight is 12.35
ounces . and the unit contains a loudspeaker as well. Initial production in Japan will be about
20,000 monthly, and Casio expects to use the same design for computer displays . It promises
a color version next year.

If you want a low-end VCR at $299 or a full-featured programmable one for under $500 or so,
better snap it up now while the snapping is good. At presstime , it appeared that the oversupply
crisis that pushed prices to almost unbelievable lows might be coming to an end. During 1982,
inventories of excess recorders were sharply reduced by a combination of sharply cut prices
and restraint in imports. In addition , the firming of the Japanese yen against the dollar appears
to militate against continued low prices. And for the first time, there were no major model
changes around New Year 's to cause instant obsolescence of older versions and the
resulting bargain closeouts.

RCA says it will introduce an interactive version of its CEO videodisc player later this year .
Controlled by a remote keypad , the player can be random-accessed to find any individual
track (each one of which contains four TV frames). Both the Laservision optical-disc system
and the Japanese VHD-capacitance system (being introduced in Japan this spring , but with
no US starting date) are designed to allow for interactive use. RCA says its interactive player
will accommodate the same types of interactive programs as the other systems . It exemplifies
RCA's approach of introducing a basic system. then adding features , such as remote control ,
stereo. and now interactivity, as opposed to the Laservision approach of fielding a system that
initially contains all such features. RCA points out that it interactive discs will play for an hour
per side; interactive laser-discs are capable only of a half-hour of playing time per side.

Miniaturized portable Beta recorders will make their appearance in 1983 as an answer to
JVC's VHS-C (for "compact" ) format , which uses a smaller cassette to record up to 20
minutes.The new Beta machines use the standard Beta cassette that can record for up to five
hours . The new machines weigh about 6 pounds without battery , 7'12 pounds with.

General Electric, which buys portable VCR's from Matsushita. home units from Hitachi ,
will depend on Matsushita for all its VGR needs.

Look for "live-action" video games in the arcades in the near future. Those coin­
operated thrillers will combine computer-game excitement with the realism of the videodisc.
Pioneer will supply the built-in optical players . R-E





WHAT'S NEWS

MOTOROLA 'S MC10H145, a high -speed RAM.
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Cellular radio license
applications inadequate

Seven out of ten applications in
the new cellular radio field may be
inadequate, simply for failure to
show " reasonable assurance" of
antenna-site availability. That is
the opinion of the Memphis-based
real estate consulting firm, McAllis­
ter Associates,after a survey of the
field.

In the rush to secure licenses,
some 3000 documents have been
filed. "The smartest companies,"
says McAllister Associates, "have
mad e sure that an tenn a-si te
availability is well documented in
their applications . They expect that
the FCC will screen applications
on that basis, because it is the
easiest place to find indisputable
errors."

S it es secure d only by un­
enforceable letters of intent con­
stitute the commonest inadequacy
found, amounting to 60 percent of
the sites surveyed. Another 28 per­
cent showed even more obvious
problems, including instances in
which the property to which the
rights had been signed over was
not the pro perty listed in the
application.

Random access memory
has 3-ns access time

Motorola claims the world's fast­
est random-access memory in its
MC10H145, a new 64-bit bipolar
ECl RAM. The access time is typi­
cally 3 nanoseconds and is 6 ns

ma ximum . Th e MC10H145 is
organized as a 16 x 4 memory
arra y and is a member of the
MECl 10KH family.

The high speeds were attained
by a combination of new circuit de­
sign and advanced process ing
techn iques. The gate structure
was changed to in clu de both
constant-current-source gates and
a voltage regu lator . Th o s e
cha nges and new logic co n­
figurations reduce gate delays.

The device is processed in
Motoro la 's new oxide isolated
MOSA IC (Motorola Oxide Self ­
Aligned Implanted Circuit) pro­
cess , which reduces size and
parasit ic capac itances and im­
proves bandwidth.

Art generator for
Apple computers

Visual Horizons has introduced
Computer Slide Express; that is a
service that turns any Apple com­
puter into an art generator, With
the new service, any Apple compu­
ter user can convert computerized
cha rts, designs , graphs , and
graphics, into 35-mm color slides,
sta ndard-s ize blac k-and -whi te
prints or enlargements, or over­
head transparencies.

The information can be transmit­
ted over telephone lines or mailed
to Visual Horizons in the form of a
floppy disk, which holds material
for up to 35 slides. All material is
returned through the mail.

T he syst em is es pecial ly
adapted to an author who might

need black-and-white charts for a
book , or to lecturers who need
slides quickly for a presentation .

Visual Horizons will offer a com­
plete range of software to let Apple
users access a variety of type
sizes, styles, and background de­
signs. Computer Slide Express
progra ms are also be ing de­
veloped for use with other compu­
ter brands.

Information may be obtained
from Visual Horizons, 180 Metro
Park, Rochester, NY 14623.

RCA develops a
new high-power laser

A new high-power semiconduc­
tor laser just developed in the RCA
laboratories in Princeton, NJ, is
expected to find important uses in
optical data recording, high-speed
print ing, and fiber-optics com­
munications . The new device, a
CDH-lOC (Constricted Double
Heterojunction Large Optical Cav­
ity) injection diode laser, is smaller
than a grain of salt. It has just been
patented and is being offered for
sale by the company's Solid State
Division.

Invented by Dr. Dan Botez of the
RCA l abs Optoelectronics Group,
the new laster is fabricated by a
single-step deposition of layers of
gallium arsenide and aluminum
gallium arsenide over grooved gal­
lium arese nide subst rates .
Thousands of lasers can be
obtained from a single wafer.

The CDH-lOC structure pro­
vides a stable light source with
highly linear power output versus
drive current for operating currents
above the laser threshold. Emis­
sion in both the single lateral mode
and the single transverse mode is
obta ined up to 40 mW in con­
tinuous operation and 100 mW in
50-percent duty-cycle conditions.
Both represent the highest powers
in a single spatial mode that has
ever been achieved under such
drive conditions.

A unique lasing cavity design al­
lows the device to operate in a
large spot size (6 micrometers x
1. 4 m icrometers ) and c on­
sequently a narrow beam (6° x
25°). Thus the device is well suited
for app lications with st ring ent
optical-quality needs. Furthermore
the device beam has almost no
astigmatism; hence it can be fo-

cused to a diffraction limited spot.
It is expected that the new laser

will soon replace older gas types
as light sources in optical record­
ing equipment used for mass data
sto rage . Ano th er area- hig h­
speed printing-holds great prom­
ise. A high-power diode laser per­
mits rapid scanning of the printing
drum and thus fast print ing. In
fiber-opti cs communications, it
cou ld permit light transmis sion
without repeaters over longer dis­
tances. It will also be useful for
non-fiber communications and
guide-wave signal processing.

Computers makes farmers
out of urban dwellers

A new type of computer-based
agriculture is reported from Israel,
where urban residents who lack
the most basic horticultural skills
are growing magnifi cent fruits ,
f lowers , an d shrubs s emi ­
automatical ly . The pla nts are
grown in concrete sectional con­
tainers. The soil is volcanic tuff­
gray absorbent pebbles that pro­
vide excellent aeration. The tech­
nique can also be applied with ex­
cellent results to backyard gardens
in ordinary soil.

The brain of the system is a
small pocket-size computer that
pla ns and del ivers the correct
amounts of water and fertilizer. It
takes into account air temperature,
humidity, and other variables, as
well as type of soil (in earth gar­
dens) and other data supplied by
the gardener-owner.

The roof or backyard plots are
seeded and the computer begins
to supply liquid at calculated in­
tervals. The water and ferti lizer
mixture is applied through small
plast ic tubes punctuated with
drippers directed at the roots of the
plants. In container-type gardens,
the leftover liquid is recycled. The
" farmer " has only to replenish
fertilizers weekly or sometimes at
longer intervals.

The new agricultural approach
was invented by an industrial en­
gineer, Noam Blum, who patented
and is now marketing it. Installation
on roofs, including all containers
and equipment, costs up to about
$4 ,000 for 100 squa re meters
(1.075 sq. ft.) of space. Gardens
on ordinary soil cost about half that
much.

continued on page 8



TEK 2200 MULTI-PURPOSE
OSCI LLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

In 30 years of Tektronix oscil­
loscope leadership, no other
scopes have recorded the
Immediate popular appeal of
the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliabil ity they
offer at a surpris ingly affordable
price .

There's no compromise with
Tektronix qual ity : The low cost is the
result of a new des ign concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrica l connectors . And
eliminated the need for a cool ing fan .

'Pr ice F.O.B. Beaverton. OR. Price subject to change.

Copyright@1982. Tektronix. inc. All rights reserved. TIA-337

Yet performance is written all over
the front pane ls. There's the band­
width for dig ital and analog circuits.
The sensitivity for low signal mea­
surements . The sweep speeds for
fast log ic families. And delayed
sweep for fast , accurate timing
measurements.

The cost: $1200* for the 2213.
$1450* for the dual time base 2215.
You can order, or obtain more
information, through the Tektron ix
National Marketing Center, where
technic al personnel can answer
your qu estions and expedite
delivery. Your direct order includes

probes, operating manua ls, 15­
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

Order toll free:
1-800-426-2200
Extension 50
In Orego n call collect:
(503) 627-9000 Ext. 50

Tektronix~
COMMITTEDTO EXCEU£NCE
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Microsync offers
Timex/Sinclair
maintenance plan

Owners of Sinclai r ZX81 and
Time x/Sinclair 1000 computers
can now obtai n yearly main­
tenance agreements from Mic­
r o s yn c , in Kee ne, N H .
Microsy nc- the only Sinc la ir­
authorized service center in the
country-repaired over 10,000
Sinclair ZX81 's last year.

The maintenance agreement
offers full service , including all
parts. Agreements run for one year
after warranty expirat ion, and are
renewable.

Cost for one-year maintenance
agreements are $14.95 for any
ZX81 or Timex/Sinclair 1000 less
than 90 days old and $34.95 for
units more than 90 days old. For
16K RAM's less than 90 days old,
an agreement costs $12.95; more
than 90 days old, $24.95.

Service agreeme nts are also
available on the new Sinclair ZX
printer that is not marketed in the

United States but is available from
Canadian distributors.

Furthe r informat ion may be
obtained from Customer Service
Department, Microsync Services ,
Keene, NH 03431.

Computer now offers
complete home control

A new and improved model of
Tomorrowhouse, the complete
computer ized turn key home ­
monitoring and control system that
was introduced last summer by
Compu-Homes Systems of Den­
ver, is planned for this spring.

Said by its makers to be the first
such systemwithin the reach of the
average cons umer , Tomorrow­
house is based on the Apple /I per­
sonal compute r. It consists of a
specially constructed plug-in cir­
cuit card, sensors, a junction box
and related hardware, the pro­
grams necessary to set up and
control a house, and installation
and user manuals.

The graphic display of the Apple
computer shows the exact status
of all security and energy-control
features at all times. The Security
system is extended to include tem­
perature mon itoring of critical
areas or equipment, and can turn
on lights to scare off burglars or
light escape routes in case of fire.
Heating and air conditioning can
be scheduled up to nine weeks in
advance. Heatinglcool ing and
lights /appliances schedules can
be stored for execution at will, a
feat impossible with simple timers.
Other convenience features in­
clude a wake -up alarm and an
appointment calendar.

Since humans are visual and
vocal animals, information is pre­
sented visually (on the display)
and verbally (via a voice syn­
thesizer). Warnings and periodic
announcements are made by
voice.

The new Tomorrowhouse (mod­
el 2.2) will include remote monitor­
ing via any Touch- Tone phone.
The user can call home, inquire
whether there were any intrusions
or power failures, and issue com­
mands or change schedules .
Tomorrowhouse can also call the
office, vacation number, or neigh­
bor in case of emergency and give
an appropriate voice message.

For people who already have
Apples, prices start at about $800.

Broadcasters ' guide
heralds teletext push

As part of a stepped-up market­
ing push of the British World Sys­
tem Teletext, British Video and
Teletext (BVT-the marketing and
promoting arm of the British
videotext and teletext industry) has
mailed a new Broadcasters ' Guide
to Teletext-the World System, to
execut ives and engineers of
broadcast groups and 1,000 televi­
sion stations across the U.S.

The guide describes teletext, ex­
plains how to make money with
telete xt , how to get a teletext
magazine started, and presents
details on British World System
teletext receivers, standards, and
maintenance.

BVT will continue to make avail­
able the Prestel World Service, a
videotex system that provides in­
formation such as international

commodity prices, shipping, and
travel data. (Teletext is one-way
transmission of information via
broadcasting or cable, whi le
videotex is one- or two-way com­
mun ica tion of informat ion via
phone lines or cable.) But due to
the numbers of hardware and soft­
ware vendors in the United States
currently using the Prestel stan­
dard, BTV will confine its active
promotion to conv i nci ng
broadcasters that "Today is the
day to get into teletext."

AM stereo transmission
for "Grand Ole Opry"

WSM, Nashville, Tenness ee,
wh ic h has been transmitting
" Grand Ole Opry" since 1925,
switched over to AM stereo last
December using the Harris sys­
tem. The station covers 38 states
with its 50-kilowatt signal.

"We hope," said Tom Cassetty,
WSM's general manager, "that AM
stereo radios for homes and cars
will be on the market soon."

CBS, Sony join to make
audio discs in U.S.A.

A plan to make Compact Disc
audio software in the United States
has been announ ced jointly by
CBS , Inc . and Sony Corp. of
Japan. The discs will be made by
CBS-Sony Inc ., a corporati on
owned equally by CBS and Sony.

The Compact Disc is the first
commercia lly produced digita l­
audio playback disc. The technol­
ogy uses a small, reflective 4%­
inch disc that is read by a beam
from a solid-state optical laser.The
dynamic range , signal-to-noise
ratio, and channel separation are
all over 90 dB. Wow and flutter are
unmeasurable , and frequency re­
sponse is flat over the whole audio
range.

Since the playback system is op­
tical, with no surface contact, the
Compact Disc will retain its original
quality for an indefinite period of
time, and is less liable to suffer
physical damage.

Under present plans, CBS Rec­
ords will market Compact Discs
imported from CBS-Sony of Japan
in 1983, and CBS-Sony will start to
manufacture them in the United
States some time in 1984. R-E



REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $157.75
Here's extra safety for personnel­
protection for equipment. Absolutely
necessary for serv icing or testina any
transformerless equipment-industry,
lab, school or field .

New WP-29 ISO-V-AC lets you set
isolated output voltage to prec ise

value you need. Mon ito r either
isolated output or direct input
voltage on panel meter. It 's the most
versatile isolation transformer you
can buy!

Two isolated outputs: polar ized
standard two-wire socket and banana

jacks (so isolated AC may be applied
directly to circuit points ). Completely
portable. Thermal overload protecti on
of transformer and output protected
by 2-amp. circuit breaker. Output
leads suppli ed.

WT-540B
For safety.

Detects AC leakage in
appliances and equip ment.

Calibrated at 0.5
and 0.75 mA.

$39.75

AC Leakage Tester

WP-28 Porta-Isotap
150 VA isolated , 500 VA
direct. Output 105-130V.
TV adapaters supplied.

Carryi ng strap.

$65.00

WP-27A Isotap II
400 VA isolated only.

Outputs 25 to 150V AC
in 5V steps .

$89.95

r--- - - - --- VIZ RELIABILITY. ------------,
VIZ is a 50 year- old company. Our instruments are fully warranted ,

parts and labor, for a year . All units tested to NBS standards.
We offe r service and parts availabili ty for a minimum of ten years .

Over 15 repair depots in U.S.A.

WP-26A Isotap
400 VA isolated,

500 VA direct. Outputs
at 105,120 and 135 V.

$85.00

VIZ lsotap" isolation transformers

Want full tec hnical detai ls and a demon stration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you .

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA19144
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EDITORIAL
WCES '83

The 4-day Winter Consumer-Electronics Show held in Las Vegas
in early January attracted a record attendance of over 78,000 to
evaluate the new products being introduced by the major consumer­
electronics manufacturers. These products will be showing up on the
store shelves during the coming months.

The products that attracted the most attention were computers,
telephones and videogames. On the computer front, new personal
computers were introduced by such well known names as Hewlett­
Packard, Mattei (called the Aquarius and it will, of course, play video
games), Texas Instruments, (the T/99/2 , a basic computer that will
compete in the under $100 category). Computers were also in­
troduced by manufacturers new to the field, such as Spectra Video
(the model SV-318 contains 32K ROM, 32K RAM, Microsoft BASIC
in ROM, 52-graphic symbols, 16-color display, and more for $299.95)
and Data-Assette (the Jupiter Ace that will compete with the Timex/
Sinclair ZX81).

A horde of new videogame cartridges were introduced at the show.
New videogame consoles were also introduced. NAP. Consumer
Electronics unveiled their Odyssey Command Center that is compat­
ible with Odyssey" videogame cartridges and features a typewriter­
like keyboard and enhanced graphics. Mattei showed their new In­
tellivision II, actually a compact version of the currently available In­
tellivision console. At the same time, Mattei was privately showing
their next-generation videogame , called the Intellivision III. Watch for
our June 83 issue that will feature a special section on videogames.

Of particular interest was the General Electric display of high­
technology products that included a Home Control System with a
CRT display. The device controls appliances by sending control sig­
nals over the existing house wiring and includes heating and air con­
ditioning control, a security and fire alarm system, and more.

There was also action on the VCR front. Manufacturers of Beta­
format VCR's announced a new Beta format with hi-fi sound.

Robots also made an appearance at the show. Nolan Bushnell
(founder of Atari, Inc.) introduced his long-awaited home robot. Two
models of the Androbot were shown. The advanced model, called
B.O.8., will sell for approximately $2500 and feature three Intel 8088
16-bit microprocessors, 3 megabytes of memory, and infra-red and
ultrasonic sensors. The basic model, called Topo, will sell for approx­
imately $1000 and acquires its intelligence from an outboard per­
sonal computer via an RF link. Neither the infra-red nor ultrasonic
sensors are supplied with the basic model.

With new product introductions of this kind, it appears that the
consumer-electronics industry is alive, well, and headed for a banner
year. Radio-Electronics will be there covering these and other de­
velopments as they happen, presenting you with the latest in-depth
information.
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For the complete story
n new counters from B&K-PRECISION

see your local distrib utor or call toll-free

1-800-621-4627 (in Illinois 1-312-889-9087J
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CBS
ACCELERATES

TELETEXT

MORE DBS
PROJECTS

APPROVED

AROUND THE
SATELLITE

CIRCUIT

CBS has speeded up its timetable for introducing its "ExtraVision" teletext service, with an
eye toward national launch this year. The service, using the North American Broadcast
Teletext Standard format, is being transmitted on a test basis aboard lines 15-18 of the
vertica l blanking- interval of the network feed . The nationa l teletext magazine will include
about 100 pages of news, information, advertis ing, and other data, although CBS is stil
pondering how much room to leave for local stations to insert their own teletext material. CBS
also plans to put closed caption ing into the national teletext feed, offering subtitles so that deaf
viewers can follow the dialog in news and entertainment programs .

The Federal Communications has approved the preliminary plans for Direct Broadcast
Satellites developed by seven more companies ; those tentative OK's fol low quickly on the
heels of the go-ahead given recent ly to Satellite Television Corp. Among the compa nies now
authorized to proceed with their DBS plans are CBS, Western Union, DBS Corp., RCA
Americom, Graphic Scanning Corp ., U.S. Satellite Broadcast ing Co., and Video Satellite
Systems. The companies have different approaches: For example , CBS is concent rating on
the high-definition -TV featu re of its system; several others plan only to be carriers for the DBS
programming services of other companies.

The current round of FCC approvals is merely the go-ahead to begin developing systems.
Launch authorizations, orbital slots, and other technical approvals probab ly won't come until
late 1983 or beyond, after an internat ional meeting hammers out a western-hemisphere
agreement for DBS technology.

Among the interesting features of the latest batch of DBS projects are the RCA Americom
systems , which will include four satellites, and the four-bird CBS system. In addition, U.S.
Satel lite Broadcasting, owned by the Minnesota-based Hubbard Broadcasting, proposes a
four-bird ad-supported programming service . Graphic Scanning seeks a two-sate llite system
which will offer two pay-TV channels.

In a separateaction involving DBS, the Commiss ion is encourag ing public comments about
the suscept ibility of DBS home receivers to extraneous interference. The research comes in
anticipation of this summer's internat ional DBS meeting. In particular, the U.S. committee
going to that meeting wants to find out more details about possible problems, such as
out-of-band emissions from terrest rial systems in the next higher band which could fall into the
12-GHz frequency range used by DBS. In addition, the committee will examine harmon ics of
emissions radiated by equipment in lower bands, such as microwave ovens, which could fall
into the 12 GHz spectrum .

Bell Labs has developed a system that can put two high-qua lity video signals on a single
satellite transponder with no loss in image. In a recent demonst ration, Bell scientists showed
a time-frequency multiplexing system which squeezes a single TV channel into half the usual
transmission time. Using elaborate signal -processing techniques , the system stores material
from the first field of each video frame scan then adds only the different ial information in the
second field. Both the first field and the differential data of the second field are then transmit­
ted simultaneous ly. The differentia l data sent in an upper band by means of double-sideband
suppressed-carrie r modulation . That squeezing technique leaves room within the transmis­
sion for a second signal. Bell enginee rs think that they could even tuck a third video
transmission into the same transponder, although there would be some signal-quali ty loss for
all three channels if that happened . Nonetheless, the video-compression techniq ue, which is
the latest in a long series of efforts to piggyback channels on a single circuit, is seen as an
important step in the search for ways to increase transmission capacity in the crowded skies.

Intelsat has adopted an earth station "Standard Z" intended to make it easier for in­
ternational satellite operators to design and build reception equipmen t. Until now, most
earth-station antennas used for domestic service have not followed any universal pattern .
The new "Standard Z" provides specific guidelines on performance characteristics and
differs from previous standards in that such items as the effective radiated power per carrier,
modulation methods, transm it gain, and channel qual ity are not included. R-E



We gave
solderless breadboarding

anew name.
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Available with precrsrcn. fixed
and variable regulated power
supp lies. or In unpowered versions.
Proto-Board breadboards come
In a vanety of sizes and config­
urations . to meet virtually any
circu it des ign challenge .

Call toll-free for details
1-800-243-6077
During bus iness hours

while permitting instant insertion
and removal of components from the
largest DIP to the smallest disc retes.
With a rugged construction built to pro­
vide positive connections and withstand
day-in. day-out professional use-even
as test fixtures. And mounted on sturdy
metal backplanes. for extended high­
frequency use and extra durability.

Their value and versatility are why
so many professionals and hobbyists
are "Proto-Board" -ing. And why you
should be. too.

. . . , . . - .

.. ~ . . ..

. . . . . .. . . .

GLOBAL
SPECIALTIES

CORPORATION
© Copyright 1981 Global SpecialtiesCorporation.

of designing and build ing electronic
circuits: as fast as they can think.
Testing. modi fying and expanding as
quickly as new thoughts occu r.
Saving precious time and money by
freeing creativity from manual labor.

Global Proto-Board
prod ucts are arrays of

solde rless socke ts and
bus strips that

emulate PC
board layouts

70 Fulton Terr New Haven. CT06509(2031624-3103. TWX710-465-1227
OTHER OFFIC ES: San Francisco(415) 648-0611 . TWX 910-372-7992

Europe: PhoneSaffron-Walden0799-21682.TLX817477
Canada Len Finklerlid . Downsview. Onfario

"See us at Electro, Booths 3139, 3141, 3143, 3145."

Proto-Board" breadboards. by
Global Specia lties. The leading name in
solder less breadboa rding.

You find them wherever electron­
ics is important. From labs to production
lines to classrooms to home workshop
benches. Their name. synonymous with
solde rless bread boarding . And for
good reason.

Proto-Board breadboards intro­
duc ed engineers. techn icians
and hobb yists to a new way



VIDEOGAMES
New life for your Atari 2600
DANNY GOODMAN, CONTRIBUTING EDITOR
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D ED IC ATED ATA R I 2600 ENTH US IASTS

become defe nsive whenever frie nds carry
on about one of the many systems now on
th e m a r k et t ha t offe r arcade - l ike
graphics . By comparison. the 2600 seems
a generation or two behin d . Eve n after
some wonderfully detailed graphic ex­
ec utions like Par ker Bros . ' Frogger,
Atari's Def ender , and Imagics Demon
Attack , the 2600 still lacks the " flas h" of
the Intelli vison from Matte i, and the new­
er sys tem s by Ata ri and Coleco . That is .
however, only until you plug Starpath' s
Supercharger into the cartridge slot (see
Fig. I) . It ' s like discov ering a completely
new game system, and the cos t is only
about $70 .

FIG. 1

One of Starpaths (formerly know n as
Arcadia) founders, Bob Brown , is an ex­
Atari engi neer who had a lot to do with the
desig n of the 2600 . As such. it' s not sur­
pris ing that he ' s very know ledgeable
when it co mes to work ing miracles with
that co nso le.

Simpl y put , the Superc harger expands
the part of the co nso le 's memory that
creates a grap hic image and sends it to the
video screen . The 2600 by itself has on ly
eno ugh " screen memory" to handle new
video inform ation every other horizontal
scanning-line (a TV picture is made up of
a few hundred such sca nning lines) .
Th us. the smallest video eleme nt is two
scanning lines thick . The Supercharger ,
however . supplements the screen mem­
ory to accommodate new video inform a­
tion on eac h line , grea tly improving the
graphics resolution .

But the hardware-the Supercharger

unit itself- is only a small part of the
story . First , let' s clear up a misconception
amo ng many game players-and eve n
re tai le rs-a bo u t s ta n da r d ga m e ­
cartr idges for any home videogame . For
one reason or another, perh aps because
they resemb le the old 8-track tape car ­
trid ges , the videogame cart ridges are
often referred to as " tapes ." Th ey are
nothin g of the sort! I don 't reco mmend it ,
but if you were to open up a game car­
tridge , yo u would see a sma ll circ uit
board, one or two integrated circuits and
perhaps a few other components, but no
tape . The Ie' s are, of co urse , ROM 's ,
and they store the game program . When
the car tridge is plugged into the unit and
the game is switched on , the content s of
the ROM 's are downloaded into the con­
so le's main memory and the game begins .
And so it has been , unt il Starpath .

With the adve nt of the Supercharger
comes a program-loading technique new
to home games , but well known to home­
computer hobbyists: downloadin g from a
cassette tape . All you need is a cassette
player into which you plug the cable com­
ing out of the Supercharger. Tum on the
2600 and TV (the Supercharg er gets all
its powe r from the 2600) and you are
prompted on the screen to rewind the tape
and press PLAY. In about 30 seconds, the
screen fills up with color and you' re in­
structed to stop the tape. Presto , you' re in
the game .

Game play, though, is what makes or
breaks a syste m. And, on that score , Star­
path comes through with flying colors .
The tape packed with the Supercharger is
called Phaser Patrol . Similar to Sta r
Raiders (Atari) and Star Mas ter (Act ivi­
sion), Phaser Patrol puts you at the helm
of a space fighter whose goal is to clear 36
ga lactic sectors of en em y squadrons.
Your on-scree n co ntrol panel makes fu ll
use ofthe supe r graphics with sharp, clear
status indicators, digital readout s , and a
grap hically unique relative-t ime keeper.
Flip the CO LO Rls +w swi tch on the 2600
console. and an ultrafi ne sheet of dots
slowly fills your viewing area, indicating
that your " shie lds" are on.

The game play is fas t , and is sure to
keep your attention. If you "surv ive ,"
you are rated acco rding to your expe nded
time and energy . I prefer this space sim­
ulation ove r any other for the 2600 , and I
place it ju st a notch under the version for

the Atari 4001800 computers .
More rece ntly, Starpa th has taken full

adva ntage of its cassette-loading tec h­
nique with game s that requ ire multiple
loadin g as you master each level. It is
really like getting two or three complete
games on one tape .

Dragonstomp er may become a cult
class ic among home-videogarne addicts .
It ' s a graphic adve nture -type game in
which the player fights several different
kinds of ene mies, and explores various
buildings in search of gold and a scroll to
gain access to the next level. When those
have been found , you do another load and
begin tradin g and buying provisions for
the third and most dangerous part of the
journ ey. The final phase (this is a three­
load game) is a co mpletely differ ent
screen layout with almost insurm ount able
hazards on your way to face the dragon.
In the tradition of adve nture-type games,
instructions are minimal, so be prepared
to spend many hours finding your way
around using trial and error.

As cassette tapes are less expensive to
prod uce than ROM cartridge s , ga mes
range in price from 5 14 .95 to $ 18.95.
And when you consider that , for the most
part , the games offe r better displays and
more involved play than the $35 high-end
cartrid ges, suddenly the initi al $70 in­
vestment for the Superc harger and Phas ­
er Patrol doesn 't look so bad.

Astrocade's The lncreatbte
Wizard for Astrocade

LIF E FOR THE A S TROCADE (FORM ERLY

Ballv Arcade) conso le and its owners has
not been too easy of late . For one thing,
there have always been pretty slim pick­
ings when it came to cartridges . For an­
other, the manu facturer ' s (As trocade,
Inc . 's) precariou s financ ia l situation ,
which has become com mon know ledge in
these past few mo nths. has put the future
of the mac hine in doubt. However, to
paraphrase Mark Twain , reports of its
deat h may have been greatly exagger­
ated . The compa ny , at press time. was
undergoing reorganization and is hopeful
that it can continue prod ucing thec on sole
and eve n introduce some new cartridges
in the near futur e .

In any eve nt , most of the cartridges that
continued on page 20
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UTIC-Mini Stereo
AM/FM
Receiver

- 36c fm free air deli very
• 3.12S' sq. x 1.66S' depth
· 10 yea rs conti nuous duty at 20 'C
• 11SV SO/60Hz

Muffin-Style Fan
• 10Scf m free air deli very
• 4.6S' sq. x 1.S0' depth
·10 years continuous duty at 20'C
• Impedan ce protected ,

ambients to 70'C
• 11SV SO/60Hz 14W
• Weigh t: 17 oz.

PART NO. . ... MU2A1

Sprite-Style Fan

JOYSTICKS

PART NO, .. PWS2107

Door Security System
• Coded door alarm. • Instant or 7-second delay
system.• Alarm activated as door Is opened .
• Can be de-activated by pressing personal code.
• Power: One 9V battery(not incl.) . • System in­
cludes one personal coded keyboard and one
magnetic sensor.

PART NO ES-07 Door Alarm

\ '",
......;' ..,." ~ , ~ ...' . ..~

JS-SK SK Linear Taper Pots
JS·l00K 100K LinearTaperPots
JS-l50K 1S0K Linear Taper Pots
JVC·40 40K (2) Video Controller in case

PART NO• . . . . . . .. .. BGX·002B (2 Boxes)

--- - - - ANTI-STATIC - - - - - ­

PART NO• .. • .•. . BGX·002BAS (2 Boxes)

BUG BOXTM - 30 individual com par tm ent s
• Sto res 60 S-pin or 30 14- or t s-ptn DIPs· Heavy duty
injection molded plastic · Clea r plast ic co ver slides &
locks « Cove r marked w/numbers 1-30 • Co mpartment
size : l ' x 3.7S' x .S' dee p > Box size: 4.9 ' x 3.3 ' x .6 '
• We ight: 1.7S oz. • Co lor: Blu e

WITH HEADPHONES For Joggers,
Cyclists, Skaters & Sports Events

FEATURES: Light weigh t head phones. Lef t/r igh t balance co nt rol.
Full f ide li ty stereo so und. Additio na l bla ck soft ca rryi ng case &
shoulder st rap. Bel t-clip (hand s-tree), Uses 3 AA cell batteri es (not
inclu ded). Compact size: 3·1/S'H x 4·7/S'L x 1 ' D. WI. 6 oz.

PART NO, MODEL 2830

Home Alarm System
• Sell-Installation • Presettable wi individual
3-digit code - no key nee. • Instant or to-sec.
delayed warning system . Alarm systemincl. win-

'
.;I~~ dow& doorccntacts » One 9Vbatteryrequired (not

lncl.) Low power consumption (O.OlmA) • Loud
audible alarm (90db) • Delayed exit feature
• System complete wlone control station with
built-in siren and test button; 4 magnetic contact

iiiil"~~:!~ sets & connecting wires for entire system
I:l PART NO. .ST-05 HomeAlarm System

JE224
Adjustable Switching

Power Supply Kit
4 ·24YDC REGULATED, UP TO 5AMP

LSI BIG BUG BOXTM - Design ed to sto re
large IC's, Resistors, Capac ito rs and Diodes· Thr ee
vert ica l and three horiz ontai dividers in cluded
• Color : Blue. Size: 4.9 " x 3.3 " x .6 ".

PART NO• . . . . . . . . . . BLX·002B (2 Boxes)

------ANTI·STATIC - - - --­

. . . • . • • BLX·002BAS (2 Boxes)

BUG CAGETM - 6 loc at ions store Bug Boxes,
Big Bug Boxes or Bug Trays. Modular & inter lock­
ing • Cage size: S-1/S" xS " x3 -7/S" · Color: Blu e

PART NO•. . . • . • . . . . . • . _ . . BGC·001 B

The JE224 is a high- effi ciency powe r supp ly util izing a
LH160S S amp sw itching regu lator . The LH160S pro-
vides high current output while mai ntaining a small ~ .....;....;...:..;.,....;.....;.,;...;;,.;.,..;...,....;...;.,. ..
physical configuration . Open frame type to allow
mounting into restricted areas .

FEATURES : Adj ustable 4-24VDC: SVDC @ SA, 6VDC
@ 4.SA, 9VDC @ 4.1A, 12VDC @ 3.3A, l SVDC @ 1.9A,
24VDC @ .SA. Overvol tage prot ecti on. Inpu t: 11SVAC
SO/60Hz. Output varia t io ns wit hin 20mV. Size: S.24 ' L x
4.2S'W x 2.2S'H. Weight: 3.2S Ibs.

PART NO, .. JE224 KIT---:...;..;.;.,;,-L- ..

Description Pages '

National CMOS ( 62Bpg.)
National Linear (1952pg.)
NationalTTLLogic ( 624pg.)
National Memory ( 464pg.)
Intersilnata . . {1356pg.}
ZilogMicro ,( 641pg.)
Intel Data. .. .. .. (1405 pg.)

.~.---:-:--:--.-: . -. . . .-. .-: ~
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DATA BOOKS

Stereo
Cassette Player

w ith FM Stereo Tuner Pack

• Lightweight Headphones

• Cr02/Metal/Normal
Tape Selector

• Anti·Rolling Mechanism

FEATURES : • Blue ca rry ing case, shoulder st rap, belt str ap,
lig htweight headph ones , FM ste reo tuner pack & instruc tion man ual
• Talkline • Tone selector . Cr02/MetallNorma l tape selector . LED
operation indicator • Built-in microphone • Stop/ejec t , play,
rewind/review, fast forward/ cue, tape/rad io selector fu nc ti ons. Vol.
con trol • Er l. powe r input jack • Headphone jack • Au to -stop
mechan ism (shuts off player when tape ends) • An ti -rolling
mechan ism (prevents so und from qui verin g when wa lki ng, jogg ing,
etc .) · Weight: 13 oz. • Requi res 4 AA batteries (no t inc luded) · Size:
6 ' L x 4"W x l -lIS'H

PART NO, MODEL TWF-802

Anti-Theft Auto Alarm System
• Audible horn is activated whendoorOr trunk is
opened . Alarmsoundsfor 3 min. - unlessturned ­
off by secret 3-digit code.• Wire cutting will not
deactivatealarm. • Code set by owner. • Uses only
0.01mA power. • System complete wl one black­
box control unit; one personal coded keyboard ; 2 ,
sets of sensors; one audibiehorn; & wiring (incl.
one lOA fuse).

PART NO CA-06 Auto Alarm

B UG TRAyTM - Stores in Bug Cage· Mo lded
plastic. Thre e styles: Open (1 co mpa rt ment); Ver­
t ica l (S co mpartments); and Horizontal (S compart­
ments) • Ideal fo r tools, ha rdwa re, co mpo nents , etc .
• Co lor: Black » Size: 3.SS" x S.OS" x .6 ".

PART NO.

H o r i z ont a l Bug Tray (2) BTH·002

Yert ical B ug Tray (2) BTY·002

O p en Tray (2) BTO·002

Description Part No.
9 PinPlug . . , . . . . . . . . . . . . . . . . DE9P
9 Pin Socket . . . . . DE9S
15Pin Plug. .. DA15P
15 PinSocket . . . . DA15S

25 Pin Plug (Meets RS232) DB25P
25PinSocket (MeetsRS232) DB25S
37PinPlug DC37P
37PinSocket . .. .. .. . . .. .. . . .. .. .. . . DC37S
50PinPlug .. . . .. . .. .. . . . .. .. .. .. .. DD5DP
50 PinSocket . . . . .. . . . . . . .. DD5DS

Accessories
Hood for DE-9 Series Connectors .
Hood for DA-15 SeriesConnectors
Hoodfor 0825 Series Connectors
Hood forOC37 Series Connectors
Hood for 0050 Series Connectors

PartNo.

30001
30003
30005
3000B
30009
30013
10400

CIRCLE 15 ON FREE INFORMATION CARD 15
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Ever,tbody) making money
sellin, microcomputers.

Somebodysgoing to make money
servicing them.

Now NRI TrainsYou At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers



technique for getting inside is enhanced
by using the new NRI-developed Com­
puter k cess Card. Only NRI offers you a
choice to fit your specific training needs.

Become the Complete
Computer Person

In addition to training in BASIC
and advanced machine language, you
gain hands-on experience in the operation
and application of the latest computers for
both business and personal jobs. Ymire
trained to become the fully rounded, new
breed of technician who can interface
with the operational, programming, and
service facets of all of todays computers.
You're ready to take your place in the new
electronic age.

Other Opportunities
NRI has been givingambitious peo­

ple new electronic skills since 1914. To­
days offerings also include TV/Audio/
Video Systems servicing with training on
our exclusive Heath/Zenith computer-pro­
grammable 25" diagonal colorTV .. .
Industrial Electronics, Design Technology

. . . and otherstate-of-the-art
courses.

We'll give you tomorrow.

Free Catalog . . . Mail Card
Today

Send the postage-paid card for our
l04-page catalog showingall courses with
equipment and complete lesson plans.
There's no obligation other than to your­
self. See howNRI can help you take ad­
vantage of the exciting job and earnings
opportunities in the exploding field of mi­
crocomputers. If card has been removed,
please write to us.

I'
NRISCHOOlS
McGraw-Hill Continuing

~J J' Education Center
C":"l • ~ 3939 Wisconsin Ave.I:n• Washington, DC 20016

install a disk driveverifying its operation
at each step. Using the NRI Discovery
Lab®that also comes as part of your
course, you build and study circuits rang­
ing from the simplest to the most ad­
vanced. You analyze and troubleshoot
using the professional 4-function LCD
digital multimeter you keep to use later in
your work. Then you use the lab and me­
ter to actually access the interior of your
computer . . . build special circuits and
write programs to control them. You "see"
your computer atwork and demonstrate
its power.

Same Training Available
With Color Computer

NRI offers you the opportunity to
train with the TRS-80 Color Computer as
an alternative to the Model III. The same

LearnAt Home
to Service Any Computer

NRI can train you forthis exciting,
rewarding field. Train you at home to ser­
vice not only microcomputers, but word
processors and data terminals, too. Train
you at your convenience, with clearly
written "bite-size" lessons that you do eve­
nings orweekends, without going to
classes orquitting your present job.

Your training is built around the
latest model of the worlds most popular
computer. Its the amazing TRS-80™

Model III now with disk drive and the ca­
pabilities and features to perform a host
ofpersonal and business functions. No
other small computer has so much soft­
ware available for it, no other is used and
relied on byso many people. And Its
yours to keep for personal and business
use.

You get plenty of practical experi­
ence. Under NRI's

carefullyplanned
training, you even

(TRS-80 isa trademark ofthe Radio Shack
divisionofTandy Corp.)

Seems like every time you turn
around, somebody comes along with a
new computer for home or business use.
And whats made it all possible is the
amazing microprocessor, the tiny little
chip thats a computer in itself.

Using this new technology, the in­
dustry is offering compact, affordable
computers that handle things like pay­
rolls, billing, inventory, and other jobs for
business of every size . . . perform house-
hold functions including budgeting, en- .....
vironmental systems control, indexing
recipes. And thousands of hobbyists are al­
ready owners, experimenting and develop­
ingtheir own programs.

Growing
Demand

for Comlluter
Technicians

This is only one ofthe growth fac­
tors influencing the increasing opportuni­
ties for qualified computer technicians.
The U.S. Department ofLabor projects
over a 100% increase in job openings for
the decade through 1985. Most of them
new jobs created by the expanding world
ofthe computer.

Trainingnow includes either the TRS-80 Model
III Microcomputer with DIsk Drite or the
TRS-80 ColorComputerwith ComputerAccess
Card;professional LCD multimeter;the NRI Dis­
coveryLab;and hundreds of demonstrations
and experiments.

19
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do exist are of high qual ity , owing largely
to the vast graphics and sound resources
of the Astrocade consol e electronics. One
such cartridge is The Incredib le Wizard,
Astroc ade' s home version of the mild ly
succe ssful Mid way arcade game , The
Wizard of Wor.

The game can be played by either one
or two persons.

In the game , your warrior descends
through many different mazes, battling
three different kinds of crea tures. The
farther you get in the game , the faster and
more numerous the creatures become.
Some of the creatures are invisible unless
you're in their line of sight (when it may
be too late), so a radar screen without
maze wa lls indicates the approx imate
locations of the unseen menaces. When
all the crea tures have been blasted by your
"concentra ted unified- field-disturbance
rifle " the flying Worluk appear s. You 've
got to shoot him before he either runs you
down or escapes through one of the side
escape doors. If you get him , the next
maze scores doubl e point -values. At ran­
dom maze levels , the hooded Wizard will
appear, racing about like crazy, hurling
lightn ing bolts. If you are good enough to
shoot him, you' ll exprience a fantastic

light and sound show as the dungeon
trembles , and your next maze will be
worth quadrupl e point s . At higher levels,
mazes show up that have no visible walls .
As in the arcade ga me , those are called
Pits .

Graphic detail is fine enough to see that
your warrior is suited up in a helmeted
space suit with a back pack. When he
shoots, the kick from the rifle blast sets
him back on his heels for a half second.

A diverse sound package adds to the
appea l of the cartridge. The chirp-like
sound of some of the creatures , the rifle
blasts hitting a target , the disorient ing
sou nd of the trembling dun geon , and
musical interludes all help to keep things
interesting.

In man y respe ct s , inc lud ing Astro ­
cade' s rather nice hand controller , The
Incredible Wizard is much more enjoy­
able than its arcade ancestor.

A TA R I ' S NE W 52 0 0 G A ME SYS TE M

has the advantage of having some of the

best home versions of arcade classics in
its cartridge library, and Pac-Man is no
ex ce ptio n. Arcade addic ts who were
disappointed with Atari's version for the
2600 will have little to complain about in
this rendition . The game designers took
great care in copying arcade feature s such
as board-l evel indicato r (standard fruit
sy mbo ls until yo u get ne ar the top
ran ge- wh ere an Atari logo is th e
sy mbo l-and ke ys at highest range) ;
bonu s point symbols appear under the
monster pen twice durin g each board;
monster ' ' blue time" varies as difficulty
levels increase (including some where
there is no blue time); l UP , 2U P , and HIGH

scores are shown; maze wa lls fl ash
between levels; etc . Even intermissions
appear betwee n some levels (something
even the Atar i home computer Pac-Man
cartridge doesn 't do).

The basic difference between the home
and arcade versions is that some of the
arcade sounds are missing , lik e the
"wocka -wocka-wocka " of Pac-Man
eating dots and the sound of a deflating
Pac-M an th at ' s been captured by a
monster. Another minor difference is that
the monitors used in the arcade version
we re ori ented vertic all y, wh ile your
hom e color -TV di splay is hori zontal
(becau se your TV is wider than it is tall) .
But, while the maze is slightly different,
it' s just as challenging as the original.

A tendency you' ll have to overcome is
working the joystick too hard . It' s not
easy when all four monsters are after you
and you' re a long way from an energy
pill , but the controllers on the 5200 need
only a very light touch to get Pac-Man
moving in the right direction. But for
about $40 on the $250 console, you've
got the closest thin g to the $2500 arcade
game you can get. R-E

RYidk
"A bout that new natura l English syntax
translator package , Mossman . . .!"



CALCULATOR MATH?

CD
ex>co

»
"U
JJ
r

Addr • •• _

Name _

-Professor H.1. Freedman of the U. of Alberta ,
states , "There can be no question as to the
usefulness of this book...lots of exercises.. .very
clearly written ... easy reading."

- '~ ..straight-to-the-point explanations..."
-HP Key Notes

-Tektronix Enqineer Bill Templeton says,
"The best, most clearly written book I have seen
for improving your math skills."

P.S. - YOUCAN DO IT! I'm certain
I can show you this easy way to success
with math , so I guarantee it to you
up.conditionally - if you are not satisfied
just send it back for a prompt refund !

CHOOSE CALCULUS
The math of science and enginee ring ­
satellite orbits and compound interest,
bacterial growth and
radioactive decay,
marginal profits and
reaction rates.

You'llfind out ,
about these concepts i
when you use the
Calculus Kit. This Kit
contains my guidebook and a TI-35
calculator which finds log and trig values
at the touch of a button. (It's modern , too ,
with LCDdisplayand 1000hour batteriesJ

In the guidebook you'll learn both
differential calculus and integra l ca l­
culus - even diHerential equations !

NEED TO EVALUATE functions , areas,
volu mes - solve equations - use curves, trig,
po lar coo rdinates - find limits for sequences and
series? It's all here!

If you're in the bioloqical, social or physical
sciences, you'll be doinq Bessel functions, carbon
datinq , Gomper tz' qrowth curves, hall-life, future
valu e , marginal costs, motion , coo ling, proba­
bility, pr essur e - an d plenty more .

Important nu mer ical alqorithms are here , too :
rati onal and Pads app roximation, bracketinq,
continu ed frac tions, Euler's method, Heun's
method, iteration functions, Newton's method,
p redictor-corrector, successive substitutions ,
Simpson 's method and synthetic division .

If you already have a scientific
calculator, you can get just the Calculus
Guidebook.

'{OTAL

• \~ . .excellent diagrams and d ear explanations ."
-POPULAR SCIENCE

-Professor John Ball of Harv ard Colleqe writes:
"Iwish I had had as good a calc ulus course."

-S.C . McCluney, Jr. of Philad elphia writes : "With
yourbookand a calcula tor the whole ideabecomes
clear in 0 moment, and is a MOST REFRESHING
EXPERIENCE."

PHONE MC or VISA ORDERS TO
(714) 831-2637

Ask for our Catalog of books and calculators.

TAX DEDUCTIBLE FOR PROFESSIONALSr Yi:8.i=n7;i:r:::h ;;;:d:'a:;~;'u;;e:-m:h~ifi::;;;=:--
I than satisfied I can return it for a quick refund. RUSH me the guidebook or com- I

plete kit I select below (kit contains the guidebook and a modem TI-35 calculator) . J
I o Send FREECatalog of books & calculators Enclosed is 0 C hec k, O M .O.; or charge
I STATISTICSGUIDEBOOK KIT my MC /VISA. .. exp. _

I Howmany? 0 $14.95 0 $39.95 Card l _

Handlin g/Shipping 1.00 2.00
I Tax (within Cali f.) .90 2.40

I
I

Cily _

CALCULUS GUIDEBOOK KIT

I 0 0 State , Zip
How many? $19.95 $44. 95 O UTSIDE USA , surface shipping Is S2.00per 1

I Handling/Shipping 1.00 2.00 bookorSS.OOper kit . AIr shlpmentls SS.OO per
Tax (with in Calif .) 1.20 2.70 book or SI0.00per kit . U.S. FUNDS PLEASE. I

I TOTAL __ _ _ EduCALC Publications , Dept. D3 I
I ForAIR SHIPMENT add $3.00per Hem 27953 Cabot Road ~I
~~~~~~~~~~L_~~~~~~~~~__~

The Guidebook is guaranteed to
work with any ca lcu lator or computer. If
you would like to start out with a fancy
new machine, order my Statistics Kit
which includes the gu idebook
and a TI-35 calculator which
finds means and standard
deviations at the touch
of a button. It has
an LCD display , 1000
hour batteries - the works.

CHOOSE STATISTICS
It's used everywhere - to set insurance
rates and to assess a drug's effectiveness,
to detect a crooked roulette wheel and to
measure lightbulb lifetimes, to audit the
books and to find your position at sea.

People have always known that their
experience was not a perfect guide to the
future . Statistics shows us
that uncertainty is not
only inevitable but
it itself is measurable.

You'll find out about
this in my guidebook.
You'll read informal ex­
planations with detailed ca l­
culations for topics like "confidence
intervals" and "contingency tabl es."
YOU'LL BE DOING Inferen ce and Hypothesis
Testinq , the Chi -Squ ar e Distribution, ANOVA,
Reqression and Corr elation , Non-Parametric
Methods - they're all here .

SUPPOS E YOU HAVE ALREADY STUDIED
STATISTICS . You'll use Qu ick-Refer ence G uides
to qo straiqht to a top ic you wan t to refresh yc ursali
on - then qet right-n ow answers in your own field ,
bu siness , biology , sc ience , psychology, education.

LOOK ATWHAT THEYSAY--------------------,

Your
brain

works 3 times
as fast as your

fingers can write! That's where the
Calculator comes in - you can go
three times as fast with your machine
doing the dirty work.

It's easier and more interesting . And
you' ll understand it better when it's fun .
(If you haven't yet tried out a modern
scien tific-sta tistical calculator, you're in
for a pleasant sur prise - see below1)

WHY MATH?To get a promotion or a new
job . Just to ha ng on to that job you 've got.
To quicken your mind. Tounderstand this
world you live in. Toimpress people. Just
for some fun you'll feel good about. (Read
those letter s below to see how it has
worked for others.I "

Do it at home...You ca n start right
away and go as fast as you like! Put it aside
while"you 're busy with something else ­
in"short , set your own pace!

Lots of us like to avoid being com ­
pared with the other members of a class
- we like to set our own standards. Too,
we like to save the time and expense of
goi ng to a school or seminar . (Best of all,
it's a lot cheaper to stud y at home whe re
the rent is alre ady pai d - read on l}

Let's be honest. Youwouldn't expect
to learn to play baseball or chess by
watching an expert do it. Math is the same
- you'll need to do some work . BUT ­
with my calculator method, you' ll see it's
a whole new ball game!

THIS METHOD IS FRIENDLY! You can
use it on your own. You follow interesting
examples step-by-step with ca lculator
keystrokes - instead of algebra .

Let me introduce myself - I'm Dr .
George McCarty and I teach at the Uni­
versity of California. Tens of thousands
of people like yourself have already used
my guidebook to teach themselves cal­
culus. Recently I have teamed up with
another professor . We put those same
tested and ~roven techniques to work for
you in a new Statistics Guidebook.

Even if you've had troub le with
math, this method will work for you .
Choose the one you want to learn ,
calculus or statistics (or both)
and start today!

As pennywise Ben Franklin said,
'~ investment in knowledge pays the
best dividends."
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

NO SELLOUT
Thank you for not selling out and becoming

another computer magazine.
Even if computers are now everywhere,

not everyone has an interest in those things.
For those who are computer buffs, there are
many publications devoted entirely to that
field. I would suggest that they read them and
leave the electronics magazines to those of
us who appreciate the fact that the world of
electronics doesn 't revolve around just one
specific technology.
RANDAL L FRASER
Worcestor, MA

THE FCC
I was very disappo inted at the ignorance

about the facts , and the shallow thinking that
was exhibited in Radio-Electronics' Jan­
uary 1983 editorial : "Committing Suicide­
FCC Style ."

In dealing with the FCC for over 20 years, I
have found thei r current overall policy attitude

to be the most progressive , commons ense,
and up-to-date so far .

Even taken out of context, the quotes of
Chairman Fowler that you used. do not sup­
port the conclusions that you derived from
them. Mr. Fowle r did not say (or imply) that
either technical or bas ic licensee qua li­
fications would be reduced . Instead, he rec­
ognizes that a great port ion of the licensees'
time and money are spent on paperwork and
compliance to supe rfluo us and outdated
rules-as is the commiss ion's time also. If
you have ever filed an application, or main­
tained a license for a station other than a CB
station, you should know how need less ly
time-consumin g it is.

The only way that the public will interpret
.Mr. Fowler's words as an approva l of home­
brew broadcast stations, or 1 kW CB stations,
is when they read it in publications such as
yours, and assume that you are knowledge­
able on the subject.

I have read Rad io -Electronics (and its

earlier titles) for close to 30 years and will
continue to do so as long as the articles are as
good as the ones in this issue-despite the
poor ly-thought-out content of the January
editorial.

How about some positive thought and con­
structive comments in the editorials? (Any­
one can sit on his or her butt and complain!)
What's your answer toward properly using
and balancing the radio spectrum? How are
we going to accommodate future technol ­
ogies and spectrum requirements? Do you
even care? >

JACK K. DANIEL
New York, NY

Of course we care! And I wish I had a
solution for every problem currently facing
the FCC-but I don 't. I also applaud any at­
tempts to reduce much of the needless and
wasteful bureaucratic red tape that currently
exists at the FCC. However, across- the­
board general deregulation is not the answer.

NOW ... DMM'S AND SCOPES FROM WORLD RENOWNED

SOAR CORPORATION
SUPERIOR ENGIN EERING • EXCELLENT QUALITY • UNEQUALED PRICES

• 1mV Sensiti vit y
• 20 Sweep Speeds To 0.1m Sec
• . Trigger Delay
• Trigger Hold-Off
• Alte rnate Trigger

, • 6" PDA CRT
• Easy Trace Rotat e

• • HF & LF FiIters, TV Sync.,
MODEL MS·6035

$799
COMES COMPLETE WITH 2. 10:1 HOOK-ON PROBES

.ME·533 $56
Measure AC/DC Volts • AC/DC Amps •
High/L ow Power OHMS • All Auto Range •
Decimal With Annunciato rs

ME·532 $59
All features of 533 Plus Conti nuity Beeper

ME·531 $79
All features of 532 & 533 Plus 10 Amp ACIDQ
And Diode Test

COMPLETE WITH PROBES. BATTERIES, FUSEME.532 ME·533
ME·531

20MHz DUAL TRACE

OPTIONAL CARRYING CASE $9.90

• 30 Ranges, 8 Func tions With Full Overload
Protection, 10 M'O Input

• 10 Ampere ACIDC Ranges
• Diode Test, Transister hFE Measure
• Super Fast Continuity Beeper 0.4 Sec
• Large Bold 'h " LCD Display Wit h Auto Zero,

Decim al And Low Battery Indicator
• Comp lete With Battery, Probes, And Spare Fuse

SUPER PERFORMANCE DMM

J

""-

CALL TOLL ·FREE

800 535..9593
LOUISIANA TOLL FREE 800 462·9520

MODEL 8050

$89.95

• 5mV Sensit ivi ty
• 19 Sweep Speeds To 0.5m Sec
• CHZ Invert, TV Sync
• Modes, CHI, CHZ, Dual, Add, Chop
• 5'h" Rect. CRT Internal Grat ic le & Trace

. Rotator
• 5 Trigger Modes

COMES COMPLETE WITH 2, 10:1 HOOK-ON PROBES
MODEL' MS·6020

$599.00

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116

Over 70,000 electronic items fAiiiiiiiiil
In stock for Immediate deUvery. ~
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Chairman Fowler's statements, coupled with
recent FCC decisions (or, shall I say non­
decisions), such as teletext and AM stereo,
indicate that across-the-board deregulation
is the ultimate intent.-Editor

This is in response to the editorial , "Com­
mitting Suicide-FCC Style," in the January
1983 issue. I think that you have mis­
interpreted Chairman Mark Fowler's com­
ments. My understanding is that those com­
ments refer to getting the FCC out of regulat­
ing the non-technical aspects of broadcast­
ing. To that end, I applaud Chairman Fowler.
The FCC should be solely a technical regula­
tory agency-not an agency that deals with
social policy.

Unfortunately, Chairman Fowler's dereg­
ulatory juggernaut does not want to stop at
getting the FCC out of social engineering­
the momentum is carrying through to bona­
fide regulatory areas such as standards,
operator licensing , type approval, operating ,
and maintenance logs.

If Chairman Fowler's unregulation/
deregulation/reregu lation approach turns out
to work, I for one will gracefu lly acknowledge
the i'alidity of his premise that the "forces of
the market place" are preferable to artificial
regulation by a government agency. Howev­
er, if he is wrong, and the wisdom of the
Communications Act of 1934 is vindicated,
we will certainly have an incredib le mess to
clean up.
DANE E. ERIKSEN
Alameda, CA

FASTER THAN LIGHT?
In regard to the article , "Faster Than Light,"

by Harold W. Milnes, Ph.D., in the January
1983 Radio-Electronics, I believe that he
made a mis interpretati on of wh at wa s
observed.

Refer to Fig. 2 on page 56 of the January 83
issue of Radio-Electronics. When a positive
pulse was applied to point A by the generator,
current flowed into the delay circuit. Since the
ground of the generator was connected
through resistor R to point B, current flowed
through R, producing the same positive pat­
tern at B as was observed at A, and through
the other end of the delay circuit. Superim­
posed on the scope picture was a mixture
between a standing wave and a traveling
wave produced by these signals entering
both A and B. That accounted for what Dr.
Milnes attributed to line distortion.

In other words, he did not observe anything
traveling faster than light.
HARVEY GLUCKMAN
Montauk, NY

Radio-Electronics ' recent article, "Faster
Than Light?" (January 1983) does the read­
ers and staff writers of your magazine a dis­
serv ice. I am espec ially concerned about
your younger readers , who may consider as
gosp el that ser iousl y flawed sojourn into
pseudo-science. As any scientist , engineer,
or for that matter any well-trained technician
conversant in electromagnetics knows, the
wire "delay line" referred to in the article is
neither a delay line nor a transmission line. It
is a crude antenna, which serves to radiative­
Iy couple the two oscilloscope channels. The
author's conclusion that signals travel faster
than light is based on an incorrect and naive
analysis of data obtained from a flawed and

simple-minded experiment. The wire may be
made as long as the author wishes, and the
same apparent result would still be forthcom­
ing.

Literally hundreds of crank articles dealing
with the speed of light and relativity are writ­
ten every year. It is unusual, however, to see
such an article in a technical publication­
especially in a magazine of the stature of
Radio-Elect ronics. By publishing such non­
sense, the accuracy and usefulness of all
artic les in the magazine are thrown into ques­
tion.
DR. THOMA S D. ROBERTS,
University of Alaska,
Fairbanks, AK

COMPATIBILITY
While your computer buyers' guide in the

October 1982 Radi o-Ele ctroni cs is full of
useful informat ion not easily obtained es­
lewhere, I feel that you could say more about
compatibility . For example, in the Com­
modore line, the MAX and the 64 are compat­
ible, so that programs on cassette and car­
tridge written for the MAX will also run on the

'64. However, neither machine is compatib le
with the VIC-20. In fact, the cartridge port on
the VIC-20 is of a different configu ration.
Such information could be a highly important
factor in deciding which machine to buy, es­
pecially at the low end where CP/M is not
available and where each machine typically
has its own version of BASIC. And I wonder:
Why don't companies such as Commodore
point out those important differences in their
advertising?
HAROLD MILLER
Clayton, GA R-E

TRITON .ARK.TING Corp.

8'8 R••••N AVBNU.

BROOKLYN, N.Y. 11238
We Accept Ma stercard a nd V i sa

TOLL FRE. HOT LIM I!

1-800-221-811311

1-212-3411-8000

MICROWAVE TV SATELLITE TELEVISION S Y ST EMS

WE CARRY ACOMPLETE LINE OF
CABLE TV CONVERTERS &DECODERS

3710.00 »
-0
:IJ
r

3300.00 CD
CXl
c.:>

23

2826.00

'011.00

"TI.OO

A NEW APPROACH

TO

SATELLITE TV ••.•_

TRITON:

The ult imate s ystem with wireless remote control. Featuring a 10 '
fiberglass reflector , pole polar mount, IR remote, auto polarization
of Avantek 100lk LNA,all stereo fonnate ,prbgramable motor drive .

A true roof mountable sys tem we ighing only 160 pounds. With an
Avantek 1200K LNA, Gill as pie 7600A receiver, scaler feed and
rotator ,East /West motor drive , 100 ' wire an d instructions.

URBANA:

STARGAZER: The "ADVE NTURER" plus East/West mo tor drive.

STATESMAN: The "ADVENTURER" plus a programable motor drive •

PERFORMER: The "STATESMAN" with a stereo processor for all stereo formats •

EXE CUTIVE :

DON'T BUY LE8S 8YSTEM THAN YOU WANT, OR MOIIII

THAN YOU NEED. 0". 'HOM. CA LL WILL INIUIlE THAT

YOUR IATIILLITE DOLLARI AR. W.LL 1..IlT.

ALL TRITON SYSTEMS ARE EX PAN DABLE. START WITH

TH E "ADVENTUER" AND YOU CAN ADD COM'ONENTI AI

YOUR NEEDI CHANGL

NO SY8TE M 18 CO MPLETE UNTI L YOU DECIDE IT IS •• ••• •

ADVE NTURE R: 10' fibe rglass with pole polar mount, Avan tek 12lf'K LNA, Gill asp ie
7600A rece iver, e lectr onic sc aler feed, 100' wire and instructions. 1 22T6.00
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• 1.1-2.7 QHz

• lull IR AlB a.ttoll
\

• An Ca.1e & Hardwar.

OCV - 200
• teI••1 for ....d...

Sla".1 A,••,

..... eIIaya..", Oaln

MOC - 23P

=$199.95 ==

(1.-

== $ 129.95 ==

• S.78 I q. ft . Par.bole...._-
• 57 dB 8)'.~ Oa ln

• 2.1-2.8 0 H1I:

• "~AJS awHell

• "I Cable. Hard••,.

=$149.95==

MOC - 230
• COlnfNf'Cilll8ty"'g

• 2 "lerowawa 8 ta ge.

• 51 de 8)' ...... Oaln

• 2.1-2.1 aHz:

• Built In AlB S witc h

• " . Cable I Hard• • r.



EQUIPMENT REPO s

,
FO R MOST AU DIO ENTHUSIASTS , SETTING '

Up an audiophile 's sound system means
laying out a very large amount of cash.,
For tho se interested in ' electronics. ]
however, there is an option-s-build one of
the high-quality units currently available.
If you do that, you' ll not on ~y cut the cost

of your system, but gain the added pride
and satisfaction of listenin g to com­
ponents you built yourself.
. Among the better units we'v e seen late­
ly is a pair of matching components from
Monarchy Engineering (380 Swift Ave,
Unit 21 , South San Francisco , CA

94080). Those are the modelA501 power
amplifier and the model A502 preamp/
contro l-center. The sound quality of
those unit s compares favorably with
high-quality assembled units on the mar­
ket. There are some problems with the
construction, however, particularly with
the instruction manuals, but we' ll get to
that later. Let' s first take a closer look at
the units and their features.

Model A501 power ampl ifer
The power amplifier (shown) offers

several unusual features. For instance, it
offers switchable Class A or Class AB
operation. In the stereo mode, the output
power is 25 watts-per-channel Class A
and a hefty 100 watts-per-channel Class
AB. In the monaural mode, the two stereo
channels are connected together in a
bridge configuration and the power out-
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And learning through video can be done at
your own pace, in the convenience of your home,
shop or schoo l. Reviewing is qu ick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more tha n
250 titles. In your choice of 3/4" or 112" forma ts.

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

Or ca ll (213) 537-4300.
Of course, there's no

obligation. Except the
obligation you have to

yourself: to find out
about the best train­
ing available in
one of the country's
fastest-growing,
most lucrative fields.

SONY;
Video Communications

Sonyis a reg.trademark of SonyCorp.

GETTHE SAMEVIDEOTRAINING
THEPEOPLE ATSONYGEt

Now you can be trained bylSony even if you
aren't employed by Sony. : i ~

Because we're making our vast library of train ­
ing videotapes available to you. The very tapes that
teach our own engineer ing;service and sales personnel.

The tapes cover the products and concepts of
video and its related technologies, You can learn the
basics of video recording.Color systems.
Digital video and electronics. Television
production . And more.i :

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

The tapes are pro-
duced entirely by ~.-..:=~;-~~~
Sony and contain
up-to-the-minute
inform ation .They
communicate clear­
ly and simply.And
some of them are
even programmed for
interactive learning.

(J)
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THE POMONA PROMISE
We provide the design engineer with the best

"black boxes" made in this country.
Or anywhere.

That may seem like a tough
promise to deliver on. But if you
talk to the professionals of the
electronics industry, you'll learn
quickly and with great assurance
that the "black boxes" designed
and produced by ITT Pomona
Electronics are looked upon as
the best in the business. Bar none.

The reason goes back to
when we first introduced the idea
of providing convenient con­
tainers for special test circuits. We
promised then that ours would be
the best. And that's the way it's
been.

Since then our line has ex-

panded to eleven different series
to accommodate just about any
component packaging require­
ment you'll ever need.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex­
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That's a promise.
All of our products are

described and illustrated in our
General Catalog, and it's free. Just
call (714) 623-3463 or 623-6751.

CIRCLE 12 ON FREE INFORMATION CARD

TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi­
sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A.lN.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735­
6094.

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics
25



put is 100 watts-per-channel Class A and
300 watts -per-channel Class AB.

The manufacturer's specifications for
tota l harmonic distortion (THD) is less
than .007% Class A (.0 I% Class AB).
Other important specifications include a
freque ncy respon se of 5 Hz to 200 kHz
(- I dB), a signal-to-noise ratio of 105­
dB Class A (l15-dB Class AB), channel
seperation of better than 80 dB at I kHz,
and internal noise of less 0 .3 mY Class A
(0 .2 mY Class AB) .

All of the supply voltages in the
voltage-ampl ification stage are reg­
ulated. The unit is protected from over­
heat ing by a rather interesting high­
efficiency liquid convect ion-coo ling sys­
tem . It may be a bit disconcerting to find
that if you listen very carefully to the unit
(assuming there is no input , of course)
you can hear it " bubbling away" much
like a radia tor. Rest assured, however ,
that this is normal; what's more important
is that the system works, and works well,
affording excelle nt thermal stability .
Other protective features include a DC­
sensing speaker protection circ uit and an
exce ssive-current limiter.

Model A502 preamp
The matching mode l A502 preampli­

fier is actually called a "control center."
Like the power amp, the preamp's . fea­
tures and specifications compare favor a­
bly with assembled units on the market.

The model A502 will work with both
moving-coil and moving-magnet phono
cartridges and include s separate RIAA
input-amplifers for each type of car ­
tridge . Also , all capacitors have been eli­
minated from the audio-signa l path so that
direct coupl ing from input to output (or
from cartridge to speaker when used with
the A50l) is achieved . The use of in­
dependent left- and right-channel power
supplies reduce s crosstalk .

Looking at the manufacturer' s speci­
fications, the unit' s frequency response
(phono) is 20 Hz to 20 kHz (± 0.2 dB) .
Both total harmonic distortion and in­
termodulat ion distortion are less that
.005 % at 3 volts . The maximum output­
level from the unit is 15 volts and the
maximum phono-input level is 16-mY
RMS for the moving coil input and 270­
mY RMS for the moving magnet input.

Let's next turn to the layout of the
control panel. Among the more interest­
ing con tro ls on that pane l is the
CA RT R IDG E - SEL EC T! PHONO -S T RA IG HT

switch. The actual function of that switch
is chosen during construc tion . If you use
it as a CARTRIDGE- SEL ECT switch , you can
connect either a moving-coil or moving­
magnet cartridge to either of the rear ­
panel inputs-the switch is then used to
choose between the inputs. If it is used as
a PHONO STR AIGHT switch, moving-coil
cartridges must be connected only to IN­

PUT I while moving-m agnet cartridges

must be connected only to INP UT 2 . In the
PHO NO - ST RAIG HT mode itself , the phono
signal takes the most direct route from the
input to the output of the unit , bypas sing
(and thus disabling) most of the control s
with the exception of the VO LU ME con­
trol.

Another feature is a subsonic filter that
cuts off frequencies below 15 Hz. The
front panel also includes a MODE REVERSE

switch that flip-flops the right and left
channels as well as three-position bass
and treb le TU RNOV E R - F R E Q UEN C Y

switches that are used to selec t the fre­
quenc ies at which the BASS and TREBLE

controls become effective. These turn­
over frequencies are 150 Hz, 300 Hz, and
600 Hz for the BAS S control and 1.5 kHz,
3 kHz, and 6 kHz for the TREBLE control.
A TONE switch can be used to defeat the
BASS, TR EBL E, and TURNOVER controls
and provide flat frequency-respo nse.

Construction
Each kit is desig ned to be built in stages

and all parts are prepackaged in easi ly
identified clear-plastic bags . Each bag is
opened only as it is needed, and each
stage of constructio n follows logically.

That does not mean all is well, howev­
er. For those familier with the "can't
fai l" instructions provi ded with some
kits , such as those from Heathkit, the
difference between those and the ones
pro vided with these kits .will be irn-

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" ~;rd,t~~:;r;.ert~ala log -

\i
.ELPAC POWER SUPPLIES - DC/DC CONVERTERS

~ s~~~~~. E':o-:C vl;lf~e ~~:;~ cO:~t ~:..~:~"'
300 MWT~ IVOCI lVDCl lMAI In Inche. Price

- --.:- ~ 13825 CB38 01 3 .CH .O 12 i.O.6 0-25 .48 • .51.3 .05 5 7 .95
'I: -=- __ 13826 CB38113.o-7 .0 -12:0.6 0-25 ." 8 x,5h3.05 7 .9 5=== 13827 CB38023.o-1 .0 l S:0.1 0-20 .4-8 51 d .OS 1 .9S
= 13 828 CB38 123.0-7 .0 - l S:0. 1 0-20 ." 8 51x3.05 7 .9 S

13829 CB3804 3.0-7 .0 28 : 0 .7 0-10 ... 8• .S1x 3.0 5 7.9 5
Stock No. 1380 1 13830 CB38U 3.0-7 .0 - 28:t 0 .7 0- 10 ." 8 ". S1x3.0 5 7.9S
- -Floppy Disc" _ 1.5 W TYP£:
Power Suppl y For~- 13831 Cl3801 " .0-7 .0 12 :t0 .8 12 5 .8 51x1. 2l 1. 77 52".95
Winchester Drives ~ 13832 CLJ81 1 4 .0-7 .0 - 12%0. 6 125 .l551x1. 2Jl1. 77 24 .9S

$1 09~ - ~:~ ~~:;>~ : ::~ :6 -~ ::g..; ~: :::~:~ : ~: ~: ~~ ~: :::
13801-1 Data Sheet ~:~: ~~ :::~:6 _;::~ :: :6 : :: ~ : ~ :~:~:~~ ~::::
for 13801 .. . .25 13825-1 DATA SHEET FOR DC/OC CONVERTERS ... . . _. . .. _ .25

Special of the Month!
PROFESSIONAL PRINTED
CIRCUIT DES IG N =::-=_._~
KITS . . . \ :::::--; - -:j;;"

Everything you , .~ ~
need to get sta rted -.aza
creating Instant Stock Descr ip ti on N. t
PC boards . . . No. Each

the co nvenient, ~ ~~ ~~a~:~trd bus 5~t~
eco nomica l way. 1284 1 5- 100 68 .20

12842 APPLE 6 3.20

ARIESZERO~
INSERTI O N '"
FORCE ~
SOCKETS -

cam act uated , true zero
insert ion - tin plate d solder
tail pins - capa ble of bein g
plugged into dip sockets.
including wire wrap.

Stock No. of
No. Pin. ,., 10·4t ••

110 55 2. 4 .lil8 $4.35 $3.ta
11058 2. 5.15 .... 4.05
1105 7 .. 15 .81 5.15 5.35
11058 .. 12.02 ie.se lU5

RESISTOR ASSORTMENT 82508 - 700 pc , " ••en be low asscrro j $22.5 0
S tock No . 82501 10 ea . of 10- 1 2·1 5· 18 ·22·2 7·3 3·39 ·4 7·56 O HM S3 95 ea ch
Stoc k No. 83502 10 ea . o f 68-82 -' OO-1 2o-15().1~22o-27o-33O-390 OHM t Ol any

Stock N o. 82 503 10 ea . o f 470-560·680-820· 1K·l .2K·l .5K ·l .8K -2.2K ·2 .7 OHM anortm.nt

St oc k N o . 82504 10 ea . o f 3.3K-39K-4 .7K·5.6K-6.8K·8.2K ·l0K·12K·15K·18K OHM

St oc k No . 82505 10 ... o f 22K'27K-33K -39K-47K-56K-68K'82K'1 OOK·120K OHM

Stock N o . 82506 to ea . of 150K·1 80K·2 20 K·2 70 K·3 30 K· 390K·4 70 K·560 K·6 8 0 K· 820K-OHM

Stoc k N o . 82507 10 ea . 0 1I M ·1.2 M · , .5 "'1· ' .8 M-2. 2 M ·2 .7 "" ·3 .3 "" ·3 ,9 "" ·4 .7 "" · 5 .6 M ·O H M

TIWIRE ~~
WRAP ."JP
SOCKETS ,
nn plated
phosphor bronze
contac t - 3 wrap
St oc k 100
No . No Pin s 1~99 ~499 500

11 30 ' 8 :$ .40 $. 36 $ .30
1130 2 14 .59 . 54 .45
11 303 16 .64 .58 .48
11304' 8 .73 .66 .55
11 30 5 20 .99 .90 .75
11 308 22 1.1 2 1.02 .85
11 307 24 1.25 1 .14 .95
11 308 28 1. 52 1. 38 1. 15
11 309 40 2 .05 1 .86 1. 55

TI LOW PROFI~E
SOC KETS ~
n n plated
copper alloy
688 contact pins
with gas tight seai.
St oc k 1 00-

No . No Pin s 1·24 25-99 999
11 201 8 $ .10 $. 09 $ .08
11202 14 .14 .13 .12
11 20 3 i e .16 . .15 .14
11 204 '8 .18.17 .15
11 205 20 .20 .18 .16
11200 22 .22 .20 .18
112 07 24 .24 .22 .20
11208 28 .28 .26 .25
11209 40 .40 .3 7 .3 3

OK MACHINE AND TOOL

~
~

We ...cce pt VISA. MC.

TOLL 800-526-5960 ~ .?c~u~r§~~;.~~gHARGES
O t0 5 100 - $3 00

FREE in NJ (201) 996·4093 ~2:'sl~25~s-~400

n
IC EXTRACTOR
One-p iece , spring steel con­
struction.Will extract all LSI,MSI
and SSL devices with 8 to 24

pins. Sl ock No. $2 10
1331 3 •-88

PIN FORMING TOOL ~ 1
puts IC·s on their ~.~ )(
true row to row r==rt J ./
spaci nq. One side is ... ..--/'
for .300 centers. Flip too l over for oevices
on _600 centers. Put device in tool and
SQueeze. NEW! Slock No. 10200 $14.95
ONE TOOL DOES (ANTI-STATIC MODEL.)
8 Ihru 40 PINS! Slock No. 11059 $12.9 5

1319!l 14p,,,
13196 16p'f\
13191 Ulp'''
13298 10pon
1329 9 11 P"'l
13300 14po"
1330 1 181)11'1
1330:;' 401)1"
13 30 3 96p'"

eN ,. ,..,;,ce

Fb "clwded S3 • .• 5
F ed .~lwded 3 • .• 5
F ed i~lwded 3 • .• 5
F"'''' lnc iwded 3 • •• 5

eN"" 5. ,.5
eN N 5• .• $
eN,,"4 5• .• 5

eN,,"4 5• .• 5

... . . ..... .. .25

SOCKET WRAP 10
O I PlOCkel,l'l~dplnl OCPoJnel'

w'll'l numbe' ed I'lQle.," pon10<:.
"onl.Sl,ponlo~kelbfo/ofe w.,~

w' . pp'''O 10 tde nh!y POi'll AlSO
Wf,I,on l l'lefl\IOftoc.il loOfl!Cp.lI r1
oombe•. lunc loOf\etc SJmphl ,e,
'/'111... 1 wife WlilPPO"O l' O!.Ibl t
lnool ,nllilnd rep.lI"

Drawer a Milford
NJ 08848-9990

, . . ..
~ IC INSERTION/

~ '~"nO""

SINTECco.
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o
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1510 Skokie Blvd . Northbrook, IL 60062 U.S.A.

ADAM OSBORNE CREATED A SENSAnON IN

1981 when he brought out the first truly
portable microcomputer. People said it
couldn't be done , but he did it, offering
with it a powerful assortment of applica­
tions software. The most unbelievable
part to many observers at the time was the
pri ce-$1 795 for a full 4-MHz Z80
microcomput er that was capable of run­
ning the industry-standard operating sys­
tem, CP/M.

Other companies are following the path
that Osborne paved . One of them is Non­
Linear Systems (533 Stevens Ave . , Sola­
na Beach , CA 92075). The compan y is
best known for its line of test equipment
and oscilloscopes, but it has alsoleaped
onto the portable-microcomputer band­
wagon with its Kaypro 11. That portable ,
which also comes with a powerful set of
applications softwa re, is aimed directly at
the Osborne market with a price of
$ 1795.00. The Osborne computer and the
Kaypro 11 have a number of features in
common-and a number of significa nt
differences. ~

Similarities
The Kaypro 11 is comparable in size

and weight to the Osborne-roughly 18
inches wide by 8 inches high by 14 inches
deep, and weighing about 26 pounds.
Neither unit has a coo ling fan, although
the Kaypro 11 seems to have more vents .

.(However , that doesn 't mean that they
run hot; instead, they keep their coo l even
after hours of use .) Both are similar in that
their covers are actually detachable key­
board units, and each has a similar num­
ber of keys, arranged in the fami liar

The
Professional
Super Case

70260

Builds lools
like your job
depends on il~M

The world famous Super
Case. Complete with 48 of
the most popular and
professional problem':solT1ng
tools. From screwdrivers and
nutdrivers to pllers, wrenches,
crimping tools and more. A
super variety and super
value. AU uncondltlonally
warranted from Vaco, of
course. The Super Case and
all the fine Vaco tools can be
seen in our latest catalog. It's
free, Iust write.

Finally, a few typograph ical errors and a
few ommisions of information were spot­
ted (you 'd be surp rise d at how much
Japanese you can "learn" just studying
the diagrams) . All of those can be spotted
before any damage is done , but you must
pay careful attention to both the orig inal
and the translation or you might run into
trouble .

All that aside, however, the finished
products are well worth the time and
effort put into building them . They are
two truly sophisticated units , with both.
impressive specificatio ns and perfor­
mance. The A50J sells for $299 .95, the
A502 for $349 .95 . Both units are avail­
able directly from Monarchy. R·E

Vaco Products Company

mediately obvious. For another thing, the
primary instruction manuals are written
in Japanese. An English translation is
provid ed , to be sure, but the manual and
the translation must both be used if the kit
is to be successfull y built. For another
thing, all of the illustrations appear only
in the Japanese manual, and those illus­
trations are , of course, vital.

Another , and perh aps more cr itical
fault , how ever , is the qual ity of the
translation . It appears to have been trans­
lated literally from the original Japanese
and as a result can be difficult to read and
confu sin g. You 'll f ind yourse lf re­
reading an instruction several timesju st to
be sure you completely understand it.
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Now Fordham is passing on to customers the hugest savings
possib le on test instruments. To help celebrate the opening of
our new 40,000 square foot facility on Long Island, we've
purchased an extra large inventory of B&K Precision products.

31/ 2 Digit LCD
Autoranging DMM

~~g~ Now ~79~:h

~
• Fully automatic, auto­

ranges on all tunctlons.
• Range lock holds any

range.
• 0.1 % accuracy.
• Fast reading .
• 0.5" LCD display.
• Autozeroing .
• Autopolarity on all

ranges.
• Audible continuity

indicator.
• Varistor and.fuse over­

load protection .
• RF shielded .
• Meets UL 1244 safety

standards .

We're offering the quality of name brand products and the
benefits of our volume purchasing power. While supp lies last
we guarantee these unbelievably low prices.

8-Trace,4 Channel 100 MHz
Dual Time Base Scope

Model 1500 $148900Reg·~Now. each

BE

Comes With Probes

• 100 MHz response, 3.5nS rise time. 2nS/div
foweep rate wl~h 10X magni fier . Trigger views o~
. ur separate Inputs • Dual time base • 1M h
~~~t~0~~01ofhm inputs . 1mV/div sensitivity~o ~O

requency counter output • Dela ed
~W~~ic~?nngspoto 0.5 seconds • Alternate timeb~se

. wer supply . Selectable cho
frequencies • Voltage and current probe cal~rators .

Low Distortion
Function Generator
Model 3010
Reg. $2.W:OO"

Now

$187~hL.---
• Generates sine, square and triangle
waveforms • Variab le ampl itude and fixed
TILsquarewave outputs . 0 .1 Hz to 1 mHz
In SIX ranges • Typ ical sine wave distortion
under 0.5% from 0 .1 Hz to 100 kHz . Variab le
DC offset for eng ineering applications
• veoexternal input forsweep-frequency tests.

DynaPeak Transistor
Tester
Model 520B
Reg.~

Now

$199!: h
. HVLo drive . Works in-

• Fast testing • 't • Identifies leads
circ~ it when o~~~T~o~ Random lead

~~~~~~~sna~ Aud ible test OK .'~:P'
• Automatic NPN/PNP and SV
identification.

CRT Restorer/Analyzer
Model 467
Reg.~

Now

~420!:h
Restores color and

?/w Picture tooes
like new! Uses the most
POwerful restoration.
meth od known w'th "
CRT . Exc lusive I m!nlma l danger to the
tests all three gun:~:tIPlfX test techn ique
taneously under act ,COor CRrs slmul­
even CRrs wl'th co

ua
operating conditions

mmon G1 a d G2 . '
real dynam ic tests • I tn . with
tracking. ns ant, auto matic

OlDHAM ~•....~ :~~~:;g~~~~~~~.COD ~
$50.00 minimum order r=

. ~;ztr~:~~~2;~~~~;;NCE i
~ _........ .251.00 to 500.00 50 U)

260 Motor Parkway, Hauppauge,N.Y.11788~ ..... tax. ~1}i~~o:,~:~ ::: : : : ' :i :~ 29
r.IRr.1 F Q ON FRI=I' INFORMATION CARD

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT
Gall Toll Free
(800) 645-9518
NY.S. (800)832-1446
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FOCUS ON VIDEO W ITH SAMS

typewriter-style QWERTY layout. The
KaxPro II has a 62-key soft-touch key-,
board with a separate l4-key numeric
keypad.

Both portables come with 64K (64,000
bytes) of memory and use Z80 CPU's,
and both run the CP/M operating system,
which allows users a wide selection of
pre-packaged, off-the-shelf applications
software. However, the average user may
not even need further applications pro­
grams because each portable comes with
a standard word-processi ng package, a
financial-spreadsheet package, a power­
ful BASIC programming package, and,
of course , CP/M .

More than one wag has suggested

interesting machine in its own right. It
attempts to correct some of the things that
have been criticized in other portables. In
some Gases it succeeds, while in others it
doesn't. Take the display, for instance.
Rather than rely on a tiny five-inch CRT
and hori zont al scro lling , as does the
Osborne computer, NLS has used a nine­
inch screen with a full 80-column display
capability. That makes the machine much
easier and less disconcerting to use. NLS
has apparently been able to use a larger­
size screen because of the placement of
the computer's built-in mini-floppy disk
drives. They are stacked vertically to the
right of the screen, while Osborne chose
to mount the drives horizontally, one on'
either side of the display, and thus had to
save space with a much smaller CRT .

NLS also took the Kaypro II several
steps farther than Osborne did his original
unit. When the Osborne computer was
first rele ased , it came equipped with
single-sided, single-density disk drives.
That limited mass storage to about l80K,
which also limited the usefulness of the
system. Although Osborne later opted for
a single-sided, double-density format,
NLS had the foresight to equip its ma­
chine with single-sided, double-d ensity
drives from the start, thus increasing its
usefulness greatly . Mass storage on the
Kaypro II's two drives is 382K . Obvious­
ly, NLS learned from the Osborne experi­
ence.

What it didn 't learn from Osborne
shows up in the usefulness of the larger
nine-inch CRT screen. Osborne ' s screen
is matte-finished so there is a minimum of
glare, while NLs uses a normal glass-like
outer screen that' s subject to glare spots
and can be hard to read. Also, the " green­
on-green" displ ay can be somewhat
difficult to make out in some light.
Granted , the actual surface of the Kaypro
II's screen is matte finished, but the outer
CRT covering is glass, and that defeats
the purpose of the matte finish on the
inner surface .

Furthermore , the display picks up a
great deal of noise that appears as raster
scan-lines that run across the face of the
CRT when the disks are accessed. That
can prove disconcertin g if you are trying
to follow a user help-menu . And , it' s not
limited to isolated incidents; it happens
every time the read-write head of the disk
is accessed. The problem is something
that should be looked into, because the
fact that the screen " hears" the controller
circuitry indicates that it is noisy from an
RF standpoint.

You would also think that because of
the all-metal enclosure the system would
be quiet from an RF standpoint, but it
isn't. When the computer was used near a
VHF-FM amateur-radio transceiver, it
easily overcame the receiver's quieting
circuitry and popped the squelch, es­
pecially when the read-write head was
accessed. The noise continued even with
the squelch control turned all the way up,

more. No. 22051, $18.95
SATELUTElY HANDBOOK

shows you how to build your
own earth station, see
blacked-out and unedited
network lY shows, legally and
privately cut your cable costs in
half, and much more. Written by
Anthony T. Easton, No. 22055,
$16.95 (tentative)

BASICS OFAUDIO AND
VISUALSYSTEMS DESIGN
providesvaluable NAVA­
sanctioned information for
designersand installers of
commercial, audience-oriented
AV systems, and especially
newcomers to this fieldof AV.
Givesyou a full background in
fundamental system design
concepts and procedures,
updated with current
technology. No. 22038. $15.95

Get your act together with
theseSams Books, and act now!
To order call 800-428-3696 or
317-298-5566 and reference
AD277.

Offer good in USAonly and
expires7/31/8 3.Prices subject
to change without notice. In
Canada, contact Lenbrook
Industries, Ltd., Scarborough.
Ontario.

whimsically that the user is actually pay­
ing for the software and getting the com­
puter free. That' s not exactly true , but for
the relatively small amount of money he
has to spend, the user gets a great deal.

Both machines take advantage of exist­
ing technology. They are not among the
new wave of l 6- bit or l6-bi t/8-bit
machines now coming to the market and
they break no new ground. Instead, they
build on the resources of existing hard­
ware and software. The average user of
each machine should find either more
than adequate for his needs.

Differences
Similarities aside, the Kaypro II is an

Sams library of video books
clearly showsyou everything
you need to produce and enjoy
your own video. Beyour own
producer with these books from
Sams:

HOMEVIDEO HANDBOOK
(3rd Edition) covers the big home
video picture and showsyou
how to useeverything from
VCRs and videodiscsto large­
screen projection systems. Easy­
to-read info from videoindustry
expert Charles Bensinger..
No. 22052. $13.95

VIDEO PRODUGION GUIDE
takesyou through the entire
production processfrom script
to distribution. Coversall details
of in-studio and remote
productions for video
professionalsand serious
amateurs. Also makesan
excellent textbook. Edited by
CharlesBensinger. No. 22053,
$28.95

VIDEO GUIDE (3rd Edition).
alsoby CharlesBensinger. isa
fully-illustrated. hardware­
oriented introduction to the
use and operation of video
equipment A classic reference
guide to professional and
amateur use of cameras, edit ing
systems, lenses. accessories and
HOWARDw. SAMS& CO.. INC.,4300West62nd Street. ~o . Box709 2, Indianapo lis,IN46206

SAMS
BOOKS
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MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each

Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer, video to RF converter, video fader, and dual output
distribution amplifier.
Stabilizer Will correct entire range of copy guard dis tortion such as jitter,
vertical roll or black bar travelling through picture.
Enhancer Lets you attain best picture for your own preference.
RF Converter Allows your TV set to receive video and audio signals from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed into the V-1880 and
con verted to a usable RF signal that can go to your TV antenna terminals.
Video Fader Used to produce professional fade ins and fade outs.

-....
.~

BP RF CONVERTER/MODULATOR
MODEL V·1885

OUR PRICE $39.95 each
Allows your 1V
to receive video
and audio signals
from image en­
hance r, guard
stabilizer, video
camera, computer, VC
The outputs of many Video
compo nents cannot be directly hooked up to the
VHF antenna terminals on your 1V set. This
problem is solved by using the Modei V-1BB5 RF
Converter. Converts video signal from any video
compo nent to adjustable RF signal at antenna
terminals. Allows your VCR output to feed two 1V
sets at the same time, with virtually no signal loss.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically improves
performance
of video
cameras
and VCR's.
(off-the-air
or second
generation
recordings),
by compensa-
ting for deteriora- $59 95
tion of detail and • each
sharpness . Includes video distribution amplifier
with two video outputs, allowing you to make two
copie s at once without loss in signal level.

BP UHF CONVERTER FOR TV
ANDVTR
MODEL V·5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to its
maximum capability.
Record VHF, UHF,
Cable or Pay 1V while
watching any other
mode .
I;'EATURES. 36 chan nels
• Allows complete programming
of VTR • Super color quality
• Watch or record any combination
of selectable channels. • Receives midband,
superband/ Pav and all VHF channels on UHF.
• For BetaN HS type recorders or 1V set . Record
and use TVs remote co ntrol.

• Receive up to 60 1V channels . Remote 1V
Control • Attach to any age or model 1V in
minutes.• No tools required.• On/Off button.
• 'Channel selection. • Channel Stepping. • Fine
Tuning.

BP VIDEO CONTROL CENTER
MODEL V-4802 $19 95OUR PRICE • each
Provides remote coo­
trol acces s of all
Video,1V or Cable.
inputs to 1V or Big
Screen 1V from one
location by flipping
switch.
• One output, your
1V set or Big Screen 1V
• Four inputs • Completely passive, i.e. no AC
power requ ired to operate • Auxiliary input and
output provides added flexibil ity.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX·3Cl05 (SWITCH )

OUR PRICE $79.95 each
Consists of two units
- a receiver and
transmitter. 20 It con­
nectingcord is delach­
able at one end to
help you posit ion the
unit. May be attached to
any age or mod el1V in
minutes. No too ls required.
• Receive up to 36 channels. • Remote
1V control.

JERROLD 60 CHANNEL
CORDLESS TVCONVERTER
MODEL DRX·3·105

CALL FOR PRICES
//

~ . LI ...... .
. · . .1

BP VIDEO COMMAND CENTER
MODEL V-4803 $59 95OUR PRICE • each
A switcher that can
acce pt 6 inputs and
direct them to 3 out­
puts. Utilizes switch
simllar to one used on
home VCR's. You avoid
signal loss incurred b
using splitters.

OUR PRICE $69.95 each
Same as above but with a buut-in RF Converter
that gives the mode l V-1B77 an RF output which
can be fed di rectly to the antenna terminals of a
1V set. This enables you to remove the copy guard
from a pre-recorded tape and view it on a 1V using
only a VCR.,
Use as an RF Converter only. Used in conjunc­
tion with your 1V, you can feed direct audio and
video signals from any video device such as video
camera, computer, portab le VCR, etc.

OUR PRICE $45.00 each
Has self contained A&B and bypass switch. Many
movies, concerts and spec ial programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many 1V sets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter, turn to snow or
disa ppear. Video Guard Stabilizer removes copy
gu ard from signal.

BP VIDEO GUARD STABILIZER!
RF CONVERTER
MODEL
V·1877

BP VIDEO GUARD STABILIZER
MODEL
V-1875

: ~,~.~CBO'8. re':iJ~~~~d l AODFORS~~'::.~ .~~~. ~~.~NCE
: ~~~ Order .~::t~~~e s~~ :~ :~ m:~:::::::::~ ...~""""...

. 751 .00 to 1000 .00 12 .50
COD's extra (required 25% depo.lt) oyer 1000 .00 15.00
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and indicates a deficiency in the unit' s RF
shielding. It should be noted, though, that
normal televi sion viewing wasn' t in­
terfered with greatly , although there were
some signs of stray RF entering the front
end of the television receiver . That isn't a
minor quibble; other computers tested
and used regularly within the same area
produce only limited RF-interference on
the same equipment , and it is eas ily
quieted .

Performance
Sett ing up the comp uter is very easy.

Since it is an all-in-one unit. all you have
to do is take it out of the carton, plug it in,
and flip a switch. After that. you insert the
system disk (the one that contains the
CP/M ope ra t ing sys te m) and star t
(" boot") the machine . In addition to the
64K of RAM, the Kaypro II also has 2K
of ROM (Read -Only Memory) that stores
the bootstrap routine that allows the op­
erating system and programs to be loaded
into memory. The ROM also runs any
start-up self-test diagnostics. That por­
tion of memory , since it is read-only, is
not user-modifiable .

Like the Osborne portable , the Kaypro
II comes with a powerful set of applica­
tions softwa re. A set of four programs
from Perfect Software includes Perfect :
Writ er. Perfe ct Speller . Perfect Calc and
Perfe ct Filer. The first two are a word
processor and its associated spe lling

checker. Perfect Calc is a spreadsheet
program, and Perfect Filer is a relational
data-base program .

Also included is Chang Labs' Profit
Plan , a simplified business spreadsheet,
an S -BAS1C compi ler for user- written
programs. and, of course , CP/M .

The Perfect Speller word-process ing
program comes with a " teaching disk"
that leads the first-time user by the hand
through the steps he needs to make the
best use of the program . The lessons are
thorough and while , in my opinion, the
presentation could have been better , they
do do the job.

The soft-touch keyboard used on the
Kaypro II lacks a positive feel. The im­
pression is as if the keys are somehow
vaguely disconnected from the keyboard ,
although there is a software-driven beep
to indicate a keystroke . If NLS had used
stronger springs, the overall feel of the
keyboard would have been better. While
that may slow the touch typist, it should
pose no prob lem to the average two­
fingered typist.

Communications and pr inter input ­
output are handle d via either a standard
RS-232C serial port or a standard parallel
printer port .

One of the nice features of the machine
is its mem or y-mapp ed di splay . That
means that for every spatial element on
the screen there is a corresponding block
reserved in the memory . That would indi-

cate that there is the possibility of making
use of computerized graphic s, which will
make th, -computer valuable in a scientific
or engineering setting. It further means
that a user can manipu late screen ele­
ments in any manner he desires.

For those potent ial computer-users
who are fam iliar with well-bound and
presented documentation , what comes
with the Kaypro II may be a great dis­
appointment. The manual is limited and
only glosses over the capabilities of the
system. It is necessary to wade through
the other documentation before the sys­
tem becomes very understandab le. Furth­
er, the documentation isn't bound. In­
stead , it is merely stapled together and
arrives in three separate envelopes. That
co ntras ts grea tly with the Osborne ' s
bound , notebook-type documentation
that promotes much easier use . It should
be noted , though, that what I received
may have been preliminary versions of
the final product.

Overall , the Kaypro II is a fairly good
attempt at emulating and improving upon
the Osbrone 1. However , while it sets an
ambitious course for itself , it seems to fall
down on some counts-such as RF noise ,
document ation , screen usabi lity, and
keyboard feel. When NLS correct s those
problem s, it will have a very, very power­
ful and useful system that is just right for
the person on the go who needs true com­
puting power. R-E
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SANYO SANYO ZENER DIODE KIT SANYO TOSHIBA
ZOK·23 £j7 D~ STK·435 STK·437 Most popular zener diodes in kit of 23

Plastic Cabinet

$410~ $650 /~ $1 1
95 ~

2SC1308K 2SC1172B

$1 99 $1 99
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Model V-6ooF
S

, . 'ty 1 mV/div (1OMHz)
High sensitlVl · 3rd channel
• 5 ns/div swee~:ate••Variable
display (tnggeJ • ~II TV triggering
tng\ier\hOld-°eep • Automatic focus
• SlrIg e sw ' h ooes
correct ion • Comes Wit pr .

60 MHz DUAL TRAC
DELAYED SWEEP

20 MHz Dual T
~_Iiir;~~race

,..~ .
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....... e •= , , 'if :=: ;
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• MOdel V-202F

.5.5" square C -
5m V/div to 5 or•Vertical ' ,
1V/ div With 5 'Idlv and 1 s~nSltlVity
mOdes Chl 2hamPlifier . r;;.'Id,v to
Comes With' 2, Dual, Add ISOplay
MOd prObes ' itt.»
b el V-203F .

ut With oe'aYed-ff~me as abOve
eep.

fREE
DVM

$80 Value
BP MOdel DVM-53
FUllautorangi 2

• BUilt-in Conti~~i~'b/2 digit LCD
~ad, 1/2 " dig it LCD ~zzer . Easy to
. verload protect' ISplay •
Indication. Ion • Low battery

' With purchase of
OSCillOScope from t~~ ad.

Model V-10ooF

35 MHz DUAL TRACE.

MINI-PORTABLE
DUAL TRACE

• )(10 cm screen •
Large, brigh~Bperation/Ch1 , Ch2'~ity
Quad traceB trigger. High sens
trigger and MHz) • Full TV
500 '" V/div (5 s with probe s.
triggering • come

Iy compact, Iight­
3-w.ay pow~ s~~ High sensitivity
welg~~paCt f6m Hz and fast sweep

{i~e~ 5~ ~s/diV. B~I~i~s~~es
separation clrcult[TV- 'th probeS.
• Auto-foc us . Come s WI

CALL FOR SPECIAL INTRODUcroRYPRICES
TOLL FREE (BOO) 645·9518 in N.Y. State 800-832-1446

FORDHAM~.
260 Motor Parkway, Hauppauge, N.Y. 11788

The biggest
improvement in

Savings Bonds in
40 years.

New Variable
Interest Rate.
Looking foran ideal invest­
ment? Onewitha variable
interest rate? But one
where rates can't drop
below a certainlevel?

Well, there is one avail­
able to everyone, even if
you have only $25to invest.

It's U.S. Savings
Bonds. Nowchanged from
a fixed to a variable interest
rate, withno limit on how
much youcanearn.

A Guaranteed
Minimum.

Although interest
rates will fluctuate, you're
protectedby a guaranteed
minimum. And if you hold
your Bond to maturity,
you'll double your money.
You may doeven better.

Take another look at
Savings Bonds. We did, and
made thembetter.

I:tII A public servi ce of this publicat ion
~ and The Advertising Council.

OPPORTUNITY
WITHOUT

RISK.
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At CIE.,youget
electron ic s
career
training
frolD
specialis t s .
If you're interested in learning how to ilX air
eonditioning, serviee ears or ins tall heating systems ­
talk to some other sehool. But ifyou're serious
about eleetronies .•• even e a rning an Assoeiate Degree ...
eome to CI£ - The Eleetronies S peeialists.
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Pattern shown on oscilloscope screen is simulated.
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o Active Duty

the exa ms get their Licenses. You
mav alrc adv know that an FCC
License is 11eeded for some careers
in e lectron ics - and it can b e a
valuable credential anytime.

Associate D e gree
Now, CIE offe r s a n Associate in

Applied Sc ience Degree in Electronics
Engineer ing Technology. In fact,
all or most of cvcrv CIE Career
Cou r se is d ircctlv 'creditab le
towards the As sociate Degree.

Find out more: ltlail this
c a r d for your FREE
CATALOG today:

Ifthe card is go ne, cut out and
mail the coupon.

I'll send you a copy ofCIE's
FREE sch ool catalog, a lo ng with a
complete package of independent
home s tudv information.

For YO~II' conven ience, I'll try t o
arrange for a CIE r epre senta tive t o
contact you to answer any que s ti ons
you may have .

Remember, ifyou are serious
about le a rnin g e lectronics ... or
building upon your present skills,
your best bet is to go wi th t he elec­
tronics speciali sts - CIE. Mail the
ca r d or coupon today or write CIE
(and mention the name and date of
this magazine), 177 6 East 17th
Street, Cleve la n d , Ohio 441 14.

Accredited M embe r Nati onal Home Stud y Council

o YES ... .John, I wan t to learn from th e specialists in electronics - ClE,
Se nd m e my FREE CIE sc hool ca talog - including details a bou t the Associate
Degree prog ram- plus my F REE pa ckage of h ome s tudy in formation.

P lus there's a profession a l q uality
oscilloscope yo u build a nd us e to
"see" a n d "re ad" the characte r istic
waveform pa tterns of electronic
equ ipment .

You work with experi­
enced specialists.

Wh en yo u sen d us a completed
le sson, you can b e sure it will b e
revie wed and grad e d b y a trained
electron ics in structor, b acked b y a
team oftech nical specialis t s . Ifyou
need specia lized help, yo u get it fa s t
· . . in writing from t he facul ty spe ­
cialists b est q ua lified to h andle
your que stion.

People who have known
us a long time, think ofus
as the "FCC License
School."

We d on' t m ind. We have a fine
record ofpreparing p e ople to take ...
a nd pass . . . the gove r n ment ­
a dm in istered FCC Li cense exam s.
In fa ct, in co ntinu ing sur ve ys nearly
4 out of 5 of our grad uates who take

r····--···_·· __·_··
• C IE Cleveland In st it ut e of Electronics, Inc.

1776 E a s t 17 th Stre e t, C leveland, Ohio 44114

I•I Print Xumc _

• Address Apt. _

• Ctty _

• Slate

•

;\ gc

Che ck box fo r ( i . I. Bill in fo rm ation : 0 Veteran

• Mail today:

•

M y fa ther a lways told me that
the re were certain advan­

tage s to puttin~ all you r eggs in one
basket. "John, ' he said, "learn to
do one important thing be t ter than
anyone e lse, a n d you' ll always be
in demand. "

I b elieve h e was r ight. Tod ay is
the age of special ization . And I
think that' s a very good thing.

Con sider doctor s. You wou ldn't
expect yo u r family doctor to pe rfor m
open h eart surgery or your dentis t to
set a broken b one, e ither. Would yo u?

For the se things, yo u'd want a
specialist. An d you'd trust him. Be­
cause you'd know ifhe weren' t a ny
good, he'd b e out ofbusine s s .

Why trustyour education
and career future to
anything less than a
spe cialis t?

You shouldn' t. And you ce rta inly
don't have to.

FACT: CIE is the largest inde­
pendent home s t udy s chool in the
world that specializes excl usively
in electronics .

We have to be good at it because
we put all our eggs in one basket:
electronics. Ifwe hadn't done a good
job, we'd h ave clos ed our doors
long ago.

Specialists aren't for
everyone.

I'll tell it to you straight. Ifyou
think electronics would make a n ice
hobby, check with other s chools.

But ifyou think you h ave the
cool - and want the training it take s
- to make sure that a sound blackout
during a prime time 1V show will be
corrected in s e con d s - then answer
this ad. You'll probably find cm has
a course that'sjust right for you !

At CIE, we combine
theory and practice. You
learn the bestofboth.

Learning ele ctronics is a lo t
more than memorizing a laundry list
offac ts about circuit s and transis ­
tors. Electronics is intere s ting b e­
cause it's based on some fairly recent
scientific discoverie s. It' s built on
ideas. So, look for a program that
starts with ideas - and builds
on them.

That's wh at h appens with CIE' s
Auto-ProgrammedwLes sons. E ach
lesson use s world-famous
"programmed learning" m ethods to
teach you important principles. You
explore them, m aster them com­
pletely . .. b efore yo u start t o
apply them!

But b eyond t heory, some of our
course s come fully equ ipped with
the electronics gear t o actually let
you perfor m hundreds of check ing,
t e s ting an d a n a lyzing proj ects .

In fac t .dcpcn dtn u on the course
YO II tukc, YO II'1l do most of thc ba s ic
things profcs si oual s do every day ­
CYL'l1 u sc a D igital Lea rni ng Laboratory
to a pp ly the di gital theory cs scn t iu l
today to keep pace with clec t ro n ics
in the eigh t ies.
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Gillaspie Continues Industry Leadership ...
WITH A 6-FOOT ANTENNA SYSTEM THAT WORKSI
-AND MAKES SATELLITE TV AFFORDABLE NOWI

(Gillaspie # 7600A System. including receiver. low-noise amplifier and 6-font diameter dish antenna sold as a unit. May be installed by customer or by dealer at alightadditional cost.
* ( ;illil~ pi l' ~~'~h'lIl s an' wurruu tt-vd h~' th l' nuuu tfu vt u rvr til ht' fre-e From d ('fl' ('!:'- fo r !1l1 d a.v:-. St'p th' ull ' !' 1'01' cit-tai ls o f WHlTHl1 l y uu d o pt iona l <11'1.111'1' ins t all at ion .I

:'\tlll' : S alt'llill' '1'\ ' recvptiou tun v varv ill ce rt uin I () l"ah'~ . Ch er-k with your 1H'il l"l' ~l (;i1 la~p il' dealer.

The Gillaspie Model 5800 Portable is a com­

plet ely self contained high performance satellite

receiver, t .v. set , signal meter,

signa l scanner, with recharge­

able bat tery pack and charger

all in one small portable unit! It

is light weight , fits under an air­

plane seat and is perfect for

site surveys, R.V.'s, antenna

alignment and system trouble

shoot ing,

ance characteri stics to its price range than ever

before, like uni-board construction for maximum

reliabil ity and easier serv ice, full frequ ency

tun abl e audio for cleaner crisper sound with less

distortion, a new temperature compensated oscil­

lator to elimin ate drift, advanced circuit design

for improved video sens it ivity, and more.

On the 7600A, All Channel Selections are

controlled from the comfort of your easy-chair by

the convenient optional remote control unit. Ask

your dealer about handy satellite program guides ,

published weekly and monthly. Provisions have

been made for sharing of an antenna among

neighbors for even further savings!

.Sounds Too Good to Be True: Is It Legal?

Perfectly, as long as you don't char ge admi ssion

and open a theatr e in your home . Th e Federal

Communicat ions Commission has specifically

de -regulated satellite tv. reception by private

individuals for personal enjoyment.

How Do I Gel One?
Gillaspie satellite t.v. systems are sold by franchised dealers throughoutthe
U.S. and Canada. Most accept major credit cards and' many can help you
arran ge long range finan cing. For the name of you r nearest dealer and free
descriptive brochures. just phone or mail in this handy coupon.

(·10Il) 7:10-2500

--------------------------~

Yes! I would like to receive more information.
Name.i; _

Address, _

Telephone._~-------_:__:_-----~ .~~...~1~ ~~1~ _

Perhaps Only a Receiver as Good as the

Gillaspie can deliver good video from a 6-foot

antenna, but deliver it doe s, and we guarantee it

with our money-back-if-not- sati sfied warranty* .

The Gillaspie 7600A receiver has been proven

the standard of the industry with over 8,000 units

in use by t.v. stat ions, cable systems, industrial

users, and individuals through out the world .

The Model 7600A Satellite Receiver is the

new look from Gillaspie, state of the art technology,

dis tinctively styled, success ful int egrat ion of the

most sought after high perform ance char­

acterist ics and eas e of operat ion capabilities.

Attr actively packaged, afford ably pri ced, expe­

rien ce th e differ ence perform an ce makes!

Th e Model7600A introdu ces more high perform-

approached this easily installed antenna , suitable

for nearly any home, in utter disb elief, but thei r

skepticism vanished when they viewed the studio­

monitor quality pictures it delivered when coupled

to the Gillaspie 7600 A receiver that is the heart

of your Gillaspie Sa tellite TV Earth Station.

Here are ju st some of the advantag es you' ll enj oy

with Gillasp ie's new 6-foot antenna:

vi' An aesthet ically pleasing appea ran ce in

your yard or on your roof .

vi' Easy mounting where larger dishes can not

go, such as rooftops, apartments, condos

and even R.V.'s!

vi' Complies with more local zoning ord inances.

vi' Great er safety, even in bad weath er.

vi' Ea sily moved when you do.

vi' Commercial-grade spun aluminum ... ju st

like the professional antennas used by cable

systems and t.v. st ati ons.

vi' Will not ru st , warp or lose accuracy.

Nevada Satellite
Las Vegas, NV
(702) 452-5509

Satellite
Communications Corp.

Silverlake, KS
(913) 582-5819

• Hot dipped galvanized or
stainless ste el har dware

• Hot dip pe d galva nize d
steel moun t

6 Foot Antenna

• Hi gh ga in

• Direct broadcast ap plication

• Ease of inst allat ion

• Complete orb ital coverage

• Pr ecis ion spun aluminum
reflector

Gillaspie €:I Associates
365 San Aleso Avenue, Sunnyvale, CA 94086

Dtst r-ibuted h) .':

Multi-Vision
Oakridge, TN

(800) 351-3000

North American
Satellite

Fresno, CA
(209) 431-4936

7600 A
• Receiver freq uen cy range :

3700 to 4200 MHz
• Full frequencytunableaudio

for all subcarrie rs: 5 to 8
MHz

• Simplified channel tuning
• Bu ilt-in video modula tor
• Improved video perform­

ance cir cuit ry

• Automatic frequency contro l
• Signal stre ngt h carrier level

meter
• Att ractive all woodcabinet
• Definitive Gillespie quality

con tro l

Hovering overhead at th is very moment is an

arc of 11 sate llites, like giant mirro rs reflect ing

over a hundred cha nnels of video onto your yar d

and roof. T he signals are there now . . . live

sports , Hollywood movies, entertainment specials

· . . continuous news, sports and weather channels- . .

. . . channels sp ecializing in programming for

var ious ethnic and religious group s ... channels

specializing in adult films plus major independent

tv. stations from Atlanta, Chicago and New York,
and channels carrying the programming of the

major broadcast networks , ABC, CBS, NBC and

PBS .. . Canadian Channels . . . ove r 100 in all.

This kaleidoscope of everything you've always

wanted from your t.v. is at your home now and all

you need to br ing it in is a Gillaspie S~tellite TV

Earth Stat ion.

Don't be Fooled by the Low Price.

Th e Gillaspi e is not a toy or

kit you have to as semble. It

is a complete sys tem which

includes the same 6-foot

"dish" ant enna which was

the sensat ion of th e recent

Sat ellit e T V Trad e Show in

Atlanta. Of some 150 anten­

nas dem onstrat ed , from 8­

foot to 20-foot diameter, Gil­

laspie's was th e only 6-foot.

Sophisticated t .v, engineers
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NEW PRODUCTS
For more details use the free

information card inside the back cover
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el 2300 is suppl ied complete with Pro­
grammer, Apple II+ interface card, operating
software on disk (DOS 3.3), and an operating
manual. Free software upgrading is provided
as new EPROM's become available.

The Mode/2300 is priced at $429.00 FOB
factory .-Sottware Specialties, Inc., Box
329, Springboro, OH 45066.

needs no additional storage, it provides high
performance at a low incremental price. It is
priced at $1495.00.

The model TS803 is a complete stand­
alone system with two 500 kilobyte floppy
disks and graphics with high resolution (640
x 240 pixels); it serves not as a stand-alone,
but can connect into a series processor to use
TeleVideo 's proprietory network manager,
MmmOST. It is pri ced at $2495 .00­
Televideo Systems, Inc. , 1170 Morse Ave­
nue, Sunnyvale, CA 94086.
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MOBILE SOUND SYSTEM is in three parts:
the model TD-1200tuner/cassette deck, the
model PA-300 power amplifier, and the mod­
el SP-400 speaker system.

The model TD-1200 tuner/cassette deck
combines an AM/FM-stereo tuner with 10­
station memory, a preamp/control section de­
signed to correct acoustic flaws that are typi­
cal of automotive environments, and an auto-

EPROM PROGRAMMER, Model 2300, per­
mits programming of EPROM's and EE­
PROM's from memory, disks, or directly from
the keyboard when used with an Apple /I
computer, Most currently available EPROM's
can be copied or programmed using the Mod­
e12300. Any program, ROM, or EPROM in
the computer's memory can be copied with­
out removal. Wh en prog ramming an
EPROM, the Model 2300 verifies each byte
by a "read after write" operation, and auto­
matic reprogramming is initiated if an error is
encountered. An erase verify mode is also
provided so that a partially erased EPROM is
not accidentally programmed.

The Mode/2300 requires no external pow­
er, yet it meets the Apple computer's power
requirements for a peripheral card. The Mod-
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MICROCOMPUTERS, mode l TS800 and
mode l TS803 (shown) are CP/M-based ,
eight-bit microcomputers that allow small­
and medium-sized businesses to grow from
their first single-user computer station to a full
network, without making the entry computer
obsolete. Both models have 14-inch screens
and detachable keyboards engineered to re­
duce use r error and prod uce maximum
speed. Standard interface features on both
models include one RS-232 serial port for
mod em or se ria l pr inter , one pa rallel
Centronics-compatible printer port, and an
RS-422 port capable of 800 kilobits -per­
second communications to either of the Tele­
Video multiuser service processors .

The model TS800 can serve up to 15 addi­
tional users as a satell ite station once the
user is employing MmmOST (Multiuser, mul­
titasking, multiprocessing Operating System
Techno logy) . Because the model TS800

Special circuitry automat ically activates a
unique rumble filter when the bass control is
moved from its center position. A high-filter
reduces hiss, and a loudness pushbutton
boosts high and low frequencies for improved
sound even at low-volume levels.

The Realistic Model STA-204 features a
10-segment LED AM/FM signal -strength
meter, separate 11-step bass and treble
adjustment controls, center-detent balance
control, FM stereo LED indicator, lighted dial,
and pushbutton controls for mono/stereo,
tape monitor, and N B speaker selection. It is
priced at $199.95.- Tandy Corp or ation/
Radio Shac k, 1800 One Tandy Center, Fort
Worth, TX 76102.

antenna-mounted preamplifier module and
an indoor control unit. Switch-selectable high
and low gain allows the user to customize his
or her signal-enhancing needs. The Model
PRE-1 comes with all necessary hardware,
connectors, and instructions , and is priced at
$69.00 (plus $2.00 UPS shipping).-Grove
Enterprises, Inc., 140 Dog Branch Road,
Brasstown, NC 28902.
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STEREO RECEIVER, The Realistic Model
STA-204 , fine-tunes FM stations and locks
them on-frequency. An FM-mute circuit eli­
minates noise when tuning between stations.

CIRCLE 121 ON FREE INFORMATION CARD

To install, the user plugs the interface cable
from a single parallel board within the Apple
compute r to a connector on the rear panel of
the Printer Switch. Each of the two built-in
6-foot cables from the switch are then
attached to the selected printers.

The Printer Switch is enclosed in a plastic
case colored to match existing Apple hard­
ware . It is priced at $150.00.-Centronics,
Intra Computer, 101 West 31st Street, New
York, NY 10001.

ANTENNA PREAMPLIFIER, Model PRE-1,
is designed to provide high-gain, low-noise
amplification for received VHF and UHF sig­
nals; it boasts a midband gain of at least 15
dB, with a noise figure of only 1.8 dB. The
Model PRE-1 consists of a lightweight

PRINTER SWITCH for the Apple computer
permits hard copy to be routed easily to either

, a letter-quality daisywheel or high-speed ,
dot-matrix printer.
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The MACC's 3-stage automatic restorable
circuitry clips off power surges and spikes to
provide.clean AC power. Its resettable circuit
breaker adds further protection for word pro­
cessors , SIT2.P computers, and other sophisti­
cated communicat ions and electronics
equipment.

Eight plug-in "U" ground outlets are pro­
vided on the back of the MACC, including one
" hot" on e for a continuously power ed
application such as a clock. Seven "on-off"
ro(;:;::;- switches let the user control individual
components from one station. The entire sys­
tem can be turned on or off with a single
master switch, and all switches light up when
"on" to confirm condition.

The Master AC Control Console is rated at
15 amps at 125 volts AC, 60 Hz, 1875 watts
continuous duty. It is priced at $79.95.­
A lph a Del ta Co mmun icat ions , PO Box
571, Centerville, OH 45459. R-E
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Applications for these tools include minia­
ture instruments and mete r work, stra in­
gauge work, integrated-circuit artwork/repair,
camera repair, model work, and any manner
of miniature hobby project.

The model 030-2 is packaged 3 tools per kit
in a plastic shipping and storing container,
and is priced at $9.95. Single tools can be
ordered from the kit in quantity.-Min itool
Inc., 1334/F Dell Avenue, Campbell, CA
95008 .

PROTECTOR , the Master AC Control Con­
sole, (MACC) provides surge protection plus
master control for the delicate circuitry of
electronics components, amplifiers, stereos,
and personal computers-all of which are
extremely vulnerable to high-voltage surges .
(Such surges can be caused not only by near­
by lightning, but also by distant storm fronts ,
as well as by transient currents produced by
electric moto rs, fluorescent lights, wind ­
driven snow, transformers , and power out­
ages.)

and sharp tip. The tools are made from hard­
ened tool steel, nickel plated, and are .032
inch in diameter, with integrated hexagonal
anodized aluminum handles.

TOOL KIT, model 030-2, contains a straight
prober, sharp tip;a bent prober , sharp tip; and
a triangular scraper with sharp cutt ing edges

ing the system at significantly higher levels.
More than 100-dB attenuation of the output
level can be achieved with the built-in step
and variable attenuators .

The key performance features of the stan­
dard model SG 505 have been retained in the
Option'2-D.0008% maximum THO (typically
0.003%) from 20 Hz to 20.kHz and c 0.1 dB
flatness from 10Hz to 20 kHz.

The model SG 505 Option 2 is priced at
$1360.00.-Tektronix, Inc. , PO Box 500,
Beaverton, OR 97077 . .
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OSCILLATOR, model SG 505 Option 2, pro­
vides a high-level, fully balanced output from
a selection of three source impedances : 600
ohms, 150 ohms, and 50 ohms .

The addition of those features to the stan­
dard model SG 505 is in direct response to
user de mand. Most professional aud io­
communication systems-broadcast, tele­
phone, professional recording studies-use
600 ohms as their standard line impedance.
Proper testing of microphone inputs requires
150-ohm source impedance. And 50 ohms is
a common source impedance in many gener­
alized signal applications which do not re­
quire impedance matching: audio-amplifier
design, two-way radio, etc.

The model SG 505 Option 2 provides a fully
balanced, fully floating output with a max­
imum calibrated amplitude of +22 dBm from
600 ohms into 600 ohms and + 28 dBm from
50 ohms into 600 ohms. Into 150 ohms, more
than +30 dBm can be achieved . While + 18
dBm is a fairly common test level in broadcast
systems, proper testing shou ld verify suf­
ficient headroom for program peaks by driv-

or 15-megabyte 5'I. -inch hard disk are built
in. A programmable floppy disk shut-off ex­
tends drive and media lives. An additiona l
feature is a filtered cooling system .

Using a Z80A microprocessor, the model
QDP-200 features two serial and two parallel
ports, plus a real-time clock. The single-user
system also has exclusive "cache memory"
disk buffering available.

The model QDP-200 has a suggested re­
tail price of $3495 .00 with the dual drive; the
syste m with a sing le dr ive is pr iced at
$2995 .00.-Quasar Data Products Com­
puter Systems, 10330 Brecksv ille Road,
Cleveland, OH 44141.

rhe model PA-300 power amplifier deliv­
ers 70 watts-per-channel with a distortion fig­
ure of 0.005%. It is priced at $340.

The model SP-400 3-way speaker system
spans the range from 50 Hz to 22 kHz. It is
priced at $390 per pair.-Nakamichi U.S.A.
Corp., 1101 Colorado Avenue, Santa Moni­
ca, CA 90401.

MODEM, the SSM 110 /300 baud Mod­
emCard for the Apple II features half and full
duplex, auto answer/auto dial Touch Tone
and pulse dialing , and audio monitoring to
provide increased flexibility for use with many
systems, including PBX. The Modem Card

CIRCLE 127 ON FREE INFORMATION CARD

plugs directly into any Apple slot (except 0)
and requires no additional external devices.
The SSM Apple ModemCard is priced at
$299.00.-SSM Microcomputer Products,
Inc., 2190 Paragon Drive, San Jose , CA
95131.

•
~~----
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reversing cassette deck. The frequency re­
sponse is from 20 Hz to 22,000 Hz :!: 3dB in
both directions ; wow and flutter is less than
0.045%, and signal-to-noise ratio is better
than 70dB with Dolby-C. The model TD-1200
is priced at $1260.00.

COMPUTER SYSTEM, model QDP- 200,
has a standard 64K of RAM and its CP/M
operating system is an enhanced version ful­
ly compatible with all other CP/M systems. It
also offers on-line HELP for CP/M and MP/M
systems, which makes the unit user-friendly,
plus an easy-to-use menu program.

Two 8-inch , doubl e-sided/double-density
floppy disk drives are standard, but the model
is also available as a single-drive, dedicated
system. All connections neecied to add a 10-
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OurInnovat·on.

Their Imlta ·0

failures and call backs, demandparts from Philips ECG.
We're the onlysource you'llever need for replacement
semiconductorsthat fitandwork.

But just because the imitatorscan't
keep up withus doesn't mean it's hard for
YQU to keep up-to-date. Tostay posted on
all our latest advances inprofit-generating
replacementparts, stop by your Philips
ECG distributor's and pickupyour copy
ofour new, expandedMaster Guide
(ECG212L) andour ECG Counterpoints
new productupdate. For the name and
numberofyour nearest distributor,
call 1-800-225-8326 tollfree (in MA, dial
1-617-890-6107). Or just send $3.25 for
your Master Guide to Philips ECG, Inc.,
Dept. RE, 70 Empire Drive,WestSeneca,
NY 14224.

Ifyou need anyone of nine microwave oven rectifiers
now, onlyPhilips ECG is ready to deliver today.

You can tell where your new markets are by checking
out what's new from Philips ECG. ECG·
Whenmicrowave ovens became popular, SemIconductors

Philips ECG was ready first with Sylvania Maota, Replacement Guide. Wh th • Entef1alnment • Industfwl • COI'1VIMI,daInucrowave oven components. en e e EquIpmon.M..n•..- .... R.....'

computer boom hit, we were first again.
In fact, on average, we introduceroughly
300 new replacement semiconductors
every year-far more than anyoneelse in
the busirtess.

Maybe that's why even our competi­
tionlooks to us first for riewideas. But
although they copy us, they never quite
equaleither our superior performance
specs or our cross-reference accuracy. So
for the best insurance againstpremature

PhilipsECG
A North American Philips Compan y

If it's ECC; It fits. And it works.
41



FEATURES

• Component checker for locating defective
components in or out of de-energized circuits.•
6" high brightness, internal graticule CRT • TV
(Video) sync filter. Z axis (intensity modulation)
• High sensitivity X-V mode. Front panel trace
rotator. Low power consumption. 3PCB modu­
lar construction. Comes with 2 year warranty

MODEL
620C

SPECIFICATIONS
Ver tical System CH. A and CH. B- Deflection Factor, 5mV/div­
2Ov/div, (±3%) 12 steps. Frequency Response, DC-20MHz
(-3dB) • Risetlme, 17nsor less. Maximum Input Voltage, 300
V (DC + AC peak) • Input Impedance, 1Mil ± 5%, 20pF ±3pF.
Invert , CH-B only. Operating Modes , CH.-A, CH.-B, DUAL,
ADD, X - Y • Internal Horizontal System (Sweep Operation)­
Time Base, 0.2ILsldiv-0.5s1div (±3%) 20 steps. Magnification,
5x • Trigger System . :Sources, INT, CH-B LINE, EXT. Modes,
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - •
SensitiVity, INT: 1div or better, EXT: 1V pop or better.

20 MHz DUAL TRACE W/BUILT-IN
COMPONENT CHECKER

THETEST EQUIPMENT SPECIALISTS

CALL FOR
OUR

SPECIAL
INTRODUCTORY

PRICES

HO'T \.\ME
'TOLL fREE 01174

800-223- lot

MODEL
315P

A.W. SPERRY INSTRUMENTS INC.
FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS
Models EZ-6100, 6110, 6200 & 6220
• Autoranging on volts and ohms
• Self-contained 10 Amp AC/DC ranges (EZ-6110

& 6220)
• Low power ohm ranges-applied voltage ~ 0.3'1.
• Continuity buzzer (EZ6100 & 6110),5 settings
• Range hold (EZ6100 & 6110)
• Large 3Y2 digit LCD display
• 300 hours continuous operation

FIVE-YEAR WARRANTY

26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212·730-7030

, PROUDTO
~IIEj" A. w. S ERRY

TEST EQUIPMENT.

THE SMAllPORTABLE
FEATURES WrrH BIG FEATURES

• AC/DC powered. 2mV/Vertical sensitivity. TV
(Video) sync filter. 3%" internal graticule, high
brightness CRT. X-V display mode . Add/Sub
mode with ch.2 invert. Automatic and triggered
time base. Trace rotation adjustable from front
panel • Internal rechargeable pak included •
Lightweight ' 12.1 Ibs with battery • Small size
(4.4" x S.S" x11."")

SPECIFICATIONS
Vertical System CH. A and CH. B- Deflection Factor, 2mv/div ­
1Ov/div, 12steps. Frequency Response, DC -15 MHz(-3 dB) •
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC
peak) .Input Impedance, 1Mil ± 5%, 20pF ± 3pF • Display
Modes, CH-A, CH-B, DUAL, ADD, CHOP. Internal Horizontal
System (Sweep Operation) • Deflection Factor, O.5ILS!div. ­
0.5s1div (± 5%), 19steps. Magnification, 5x all ranges. Trigger
System - Sources, INT, CH-A, CH-B, EXT • Modes , AUTO,
NORMAL. Sensitivity, INT: 1 Div or more, EXT: 1V p-p • Cou­
pling, DC, TV SYNC.

15 MHz DUAL TRACE PORTABLE
W/INTERNAL BATTERY PAK



Modify your TV to include a
direct video input for your

compurerorVGR-andsW
have it function as a receiver.

JOHN SOLUK

ARE YOU ONE OF THE MANY THOUSANDS

of ownersof personalcomputers, VCR's,
videodisc players. etc. whose eyes have
been bothered because of color shift, sig­
nal beat, ghosts, and RF interference
showing up on your TV screen? The
source of your problem is probably the
fact that you are RF-modulatingthe video
signal from your device to get it into your
TV set. Fortunately, there's a low-cost
solution for you. With this easy-to-build
direct-video modification for your TV
set, you can rid yourself forever of the
"RF syndrome."

Until recently, the most common and
economical methodof obtaininga display
from a video source (computer, VCR,
etc.) has been through an RF modulator,
by mean of which the video-sourcesig­
nal is fed through the antenna terminal of
a standard TV set. By using a TV set in
that manner-thereby eliminating the
need to purchase an expensive display
monitor-one could save hundreds or
even thousands of dollars. However, as
many users have come to realize. the RF­
modulator method has everal significant
drawbacks. Most of the problems are re-

lated to RF radiation and the interference
it causes, which degrade picture quality.

Theory of operation
In this direct-video modification, the

tuner and IF sections of your set are
bypassed. The video-source signal is in­
jected directly into-or as close as possi­
ble to-the first-video-amplifier stage in
your set. To provide electrical isolation
between the input and output sections
(both for safety and to protect your video
source), two special-purpose opto­
isolators(optical couplers) are used: there
is no electrical connection between the
two sections. One optoisolator is a wide­
bandwidth coupler for the videochannel;
the other is a narrow-bandwidth device
for the audio channel.

Figure I shows a block diagram of the
system. The output section is powered
directly from the set's own DC power
supply. The inputsection has an on-board
rectifier and is powered by inductively­
coupled AC that you get by placinga few
turns of insulated wire around the ex­
posed ferrite core of the flyback transfor­
mer (we'll talk more about how to do that

later).
A schematic of the direct-video mod­

ification board is shown in Fig. 2. The
video signal is applied across RI and is
coupled via CI to the QI-Q2 power­
driver stage. That transistor pair steps up
the input-signal levelenough to modulate
the inputLED(in ICI) andalso providesa
low impedance for best frequency re­
sponse. Resistor R5 determines the
amount of modulation drive-signal, and
R6 and C2 provide additional boost at
frequencies above 2 MHz for improved
video response. The signal is coupled
through C3 to the LED in optoisolator
rcI. Resistor R7 provides the DC-bias
point about which the inputsignal will be
modulated.

Inside ICI are an LEDand a phototran­
sistor that are opticallycoupled by a light
pipe. There is no internal electrical con­
nection between the two devices. The
modulated light strikes the detector sur­
face and the resultant current flow
appearsat pin 5 of ICI witha signal being
developedacross R20. That signalis typi­
cally 200 to 300 mV peak-to-peak and
requires amplification to bring it up to a

»
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usable level. Transistor Q5 performs that
function . Resistor RI8 sets the video­
output level. The signal at that point is
inverted with respect to the input and is
coupled to Q6 through C9. The signals at
the collector and emitter of Q6 are equal
in amplitude but are inverted with respect
to one another. Thus , an in-phase signal is
available at pad "J" while the signal at

"0" is out of phase. The signal with the
desired phase is coupled through CI2 and
C13to the output, where it is mixed with a
DC component whose level is set by R28.

The audio portion of the circuit func­
tions similarly. But, because of audio 's
narrower bandwidth-requirements , a
simpler circuit is used . An audio signal is
applied to C4. Transistor Q3 amplifies

that signal and sets the DC-bias point for
optoisolator IC2's LED simultaneously.
Resistor RII sets the drive-current range .
The modulated light falling on the de­
tector of IC2 produces an output current at
pin 5. The output level is set by R32.

As mentioned earlier, to isolate the in­
put and output sections, separate power
supplies are used . The output section can
usually take low-voltage DC directly
from within the set, while the input sec- .
tion gets its power from inductive cou­
pling to the TV's flyback transformer. A
few turns of wire are wound around the
flyback 's ferrite core and the resulting
signal is rectified and filtered by D3, R12,
and C6. The voltage at that point will be
approximately 12 volts, if two turns of
wire are used .

Transistor Q4 and its bias network,
along with LED I, form a low cost go/no­
go indicator that is especially helpful for
those who do not have an oscilloscope or
VOM at their disposal. When the voltage
is approximately 12 volts, LEDI will be­
gin to glow dimly. If it glows too brightly,
there are too many turns on the flyback
and thus too high a voltage .

The output power is controlled by D4,
a Zener diode that limits the voltage to the
output stage to a maximum of 12 volts.
Resistors R38 and R36 provide the volt­
age drop necessary to ensure safe opera­
tion of D4. The value of R36 depends
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se ntia l) to ge t the appropria te Sam s
Photofact folder, which will provide you
with a schematic for your model and show
you where all the components are located.

With that in hand, several points will
have to be located and marked off for
future reference. Remove the back panel
of your set so that you can find and verify
those points . For your own safety, unplug
the set and to discharge the high- voltage
power supply prior to performing any
work on it. '

The first point to locate is the power
source for the output section. Begin by
finding the power supply on your circuit
diagram . Most transistorized TV sets will
either have a low- or high-voltage output
(or both) present at the power supply, but
a vacuum-tube set may have only a high
voltage output. Do not use the 6.3-volts
AC heater windings on tube sets for a
power supply; the direct-video PC board
requires DC , preferably 12 volts . By us­
ing Table I and choo sing the appropriate
resistance value for R36 , you can use
other DC source-voltages to power the
converter board.

R36
Jumper
27 ohms, V2W
100 ohms, V2W
10K ohms, 2W

....------ ---- 4 INCHES - - - - ----- ----+-

FIG. 3-SINGLE-SIDED PC BOARD is small enough to fit comfortably inside most TV sets.

Set modification
As an example , we'll show the conver­

sion process for a 13-inch Samsung color
recei ver. However, the proce ss will work
for any other set. Before you start tearing
apart your TV , it would probably be a
good idea (actually , it ' s just about es-

TABLE 1
Receive-section
input voltage
10 to 11.9 VOC
12 to 17 VOC
18 to 24 VOC
105 to 165 VOC

j

except ~fi r CI6 (and R33), which can be
installe later if your set requires a boost
in audi output. Install the remaining
components as shown in the parts­
placement diagram . When mounting the
transistors and diodes be sure to orient
them correctly. Once you have completed
the board assembly you can proceed to the
next phase--eonverting the set.

PARTS LIST
Allresistors %- watt, 5% unless otherwise

specified
R1, R8, R20, R21, R3D-75 ohms
R2, R3, R19, R29-2000 ohms
R4-4.7 ohms
R5-27 ohms
R6, R12-12 ohms
R7, R11--470 ohms
R9, R10, R27, R35-1 0,000 ohms
R13-20,000 ohms
R14--4700 ohms
R15-1 000 ohms
R16-5600 ohms
R17, R39-1 00,000 ohms
R) 8, R32- 2500 ohms, trimmer potenti-

ometer, PC-mount
R22-39 ohms
R23, R24-27,000 ohms
R25, R26-750 ohms
R28-10 ,000 ohms, potent iometer, PC-

mount
R31 -120,000 ohms
R33, R34-100 ohms
R36-see text and Table 1
R37-1200 ohms
R38-1 0,000 ohms, 2 watts
Capacitors
C1,C6, C7, C8-100 J.LF , 16volts,electrolytic
C2-.003 J.L F, 50 volts, ceramic disc
C3--470 J.LF, 10 volts, electrolytic
C4, C5, C9, C12, C13, C14, C15, C16-10

J.L F, 16 volts, e lectrolytic
C10, C17,- 0.05 J.LF, 50 volts, ceramic disc
C11-D.001 J.LF, 50 volts, ceramic disc
C18-D.0022 J.LF, 400 volts, ceramic disc
Semiconductors
IC1-VC622N wideband opto- lsolator
IC2-AC0112N opto-isolator
Q1, Q3~6-2N3414
Q2-2N3638A
01-03-1 N4148
04-1N4742A 12-volt Zener
LE01-jumbo red LED
S1-0POT miniature toggle switch (on-o n),

125 volts , 3 amperes
J1, J2-phono, BNC, UHF, or phone jack
Miscellaneous: PC board, 75-ohm coax

(RG-59/U), hookup wire, single- and two­
conductor shei lded audio cable, hardware,
etc.

The following are available from V.A.M.P.
Incorporated, P.O.Box 411, Los Angeles,
CA90028: Complete kit with PC board and
all components (DVM-1), $64.95; PC board
and optoiso lators (VC622N and
AC0112N), $29.00; optoisolators only,
$19.95. Please add $2.00 for shipping and
handling within U.S.A. Foreign orders
please add $4.00. Ca lifornia residents
please add 6% sales tax.

Construction
A foil pattern for a single-sided PC

board is show n in Fig . 3, and a parts­
placement diagram in Fig. 4. Install all
components on the component (non-foil)
side of the PC board . Start by insertin g all
of the resistor s except R36 (that will be
installed once we have determined the
output-section power sourc e) . Next , in­
stall all of the capacitors as indicated ,

upon the value of the input voltage . See
Table I for help in selecting a resistor of
the correct value .
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For our Samsung set, we selected an
input voltage of 12 volts. The appropriate
value for R36--<ietermined from Table
I-in our case was 27 ohms . Mark on
your circuit drawing the point from which
you will tap your power and then find that
point in your set. Be sure that your value
for R36 is correct, and install the resistor
on the PC board. Then strip one end of a
three-foot length of red wire and connect
it to pad "K" on the PC board . Connect a
similar length of black wire to pad "F."
(Longer lengths may be required if you
are working with a large console.) Do not
connect the free ends of the red and black
wires to your set at this time.

Next, you have to determine the point
for external-video injection . Due to de­
sign differences, that point will vary from
one set to another. The objectiv e, in any
case , is to get as close to the first video­
amplifier as possible . At that point the
signal-level with in the set closely match­
es that of the signal that will be injected.
The circuit impedence must be greater
than 1000 ohms-otherwise the ability of
the direct-video PC board to provide the
appropriate video level and DC bias may
be hampered . A high impedence is usual­
ly found at the base of a transistor or at the
input of an integrated circuit. In general,
when you choose the injection point ,
select it so that it will eliminate all (or
most) of the set's bias networks when the
BYPASS switch is thrown to its EXTERNAL

position. Doing that will leave only the
video signal and the DC bias from the
direct-video board at the injection point.
Mark your injection point on your own
circuit diagram, and locate and mark it in
your set.

Once the video-injection point has
been determined , you' ll have to de­
termine wheth er positive or negative
video is required. (Positive video means
that the video-information signal is posi­
tive with respect to ground, and the sync
signal negative ; the oppo site is true for
negative video.) If you are unable to de­
term ine which type of signal your set
needs at the injection point, assume for
the moment that it' s positive video . To
select a positive-video output, connect
pads " H" and " J" on the PC board with
a jumper. For negative video, connect
pads " 0" and " H."

The final injection-point to be located
is the one for externa l audio. The simplest
place to inject the audio is usually at the
high side of the volume control. Howev­
er, some sets-as was the case with our
Sam sung-use an IC to co ntro l the
volume level. In such sets the audio
should be injected at a point after the
detector de-emphasis network , and the
level controlled through R32 on the PC
board .

Some sets may require that you feed the
driver stage directly. In that type of in­
stallation, the DC bias to the audio power­
stage must be maintained . That can be
done eas ily with a resistor network like

the one shown in Fig . 5 .
Having selected the injection point for

your set, mark it on your circuit diagram
and make sure you know where it is in the
set.

Installation
Find a convenient place inside your set

to mount the PC board , and drill the
appropriate mount ing holes . Figure 6
shows how the board was mounted in our
Samsung. Place as much distance as is
practical between the PC board and the
flyback transformer to avoid any possibil­
ity of interference . Do not mount the PC
board at this time, though . .

Next , mount the audio and video input­
jacks . Install them in a convenient loca­
tion either on the back panel or side of the
set. The jacks should be as close as posss-

ible to the PC board. Make sure that the
video-input jack is mounted on an in­
sulated surface (preferably plastic) if you
are converting a hot-chassis type set. In
our installation , we used a standard Y4­
inch phono jack requiring a %-inch hole,
but BNC- or UHF-type connectors can
also be used, as long as they are mounted
on an insulated surface .

The miniature DPDT BYPASS switch,
S I , should be mounted as close to the
input jacks as possib le. That switch will
allow you to select either the RECEIVE or
EXTERNAL mode. Once again, if you are
converting a hot-chassis set, make sure
that you mount the switch on an insulated
surface .

You can now proceed with the wiring
phase of the installation. Earlier, you de­
termined the power source for the output
section of the PC board and inserted an
R36 of the appropriate value . Now, you
must consider the power source for the
input section of the PC board . If you are
co nve rti ng a se t whic h is already
transformer- isolated from the power line
(as opposed to a hot-chassis set), the input
portion of the direct-video board can use
the same power source as the output sec­
tion . In that case , take a piece of insulated



FIG. 7-POWER FOR THE INPUT SECTION can be obtained by induc tive coupl ing to the flyback
transformer.

wire and connect pads "C" and "F"
which are the input common and outout
common respectively . Use a second piece
of insulated wire to connec t pad " E" with
the pad at TP6. Remember, those con­
nection s should be made only if the set
you are converting is transformer iso­
lated .

If the set you are converting is not
transformer isolated, but is a hot-chassis
type , then the power for the input section
can be obtained from the flyback transfor­
mer. That will involve work in the high­
voltage section of the set. Any time you
are working in that area , be sure to unplug
the set for safety. (It would be a good idea
to have the set unplugged anytime you' re
working inside it-Editor.) As a further
precaution, discharge the power supply.
That is done by connect ing one end of a
wire to the chassis of the set and then
carefully slipping the other end under the
rubber high-voltage cap on the picture
tube itself. Don't forget to remove the
wire afterward .

Take a 6-foot length of (white) in­
sulated single-conductor wire and fold it
in half. Slip one end of the wire through
the ferr ite core of the flyback transformer
so that there are two equal lengths on both
sides of the core . Then take one of the
ends of the wire and loop it twice around
the ferrite core so that you end up with
approximately 21/ 2 turns around the core .
(For console sets with screens larger than
19 inches you may require only I Y2-2
turns.) Twist the wires together for their
entire length and connect them to the
direct -video board at pads " E" and " C."
Figure 7 shows the windings around the
core of the flyback in the Samsung set that
we converted .

The next step is to determine whether
there is a sufficient number of turns
aro und the core of the fly back, and
whether the wires to the board are phased
properly. During the following test make
sure that the PC board is clear of the set, to
prevent any accidental shorts. App ly
power to the set and turn it on. Indicator
LED 1 should light. If it does not, unplug
the set and interchange the wires at pads
"E" and "C." If the LED still doesn't
light, unplug the set and add an additional
l/r 1 turn around the core of the flyback .
If the LED still doesn't light , unplug the
set again and interchange the wires on
pads "E" and "C" so they 're back in
their original positions. (If you have an
oscilloscope at your disposal, connect the
leads from the windings so that the fly­
back pulse is positive with respect to
ground .) If the LED still doesn't light,
measure the voltage at TP-l . It should be
positive with respect to ground . Increase
or decrease the number of turns until the
voltage at TP-I reaches a value between
12and 15 volts DC. The LED should light
when the voltage exceeds II -volts DC.

In the event that you can't get at the
ferrite core of the flyback transformer,
you will have to add a step-down transfor-

mer (120 volts:12 volts) or use a com­
mercially available portable 12-volt DC
power-adapter so that the input section
can be powered direct ly from the AC line.

Using Fig. 8 as a wiring guide , you can
now start the final phase of the installa­
tion. First, cut two equal lengths of video
cable (RG-59/U) long enough to reach

from the video injectio n-point to S1.
We' ll refer to that as the DEMOD/RETURN

cable pair. Label and set those cables
aside momentarily. Next, cut a length of
video cable that will reach from the S I to
the video output of the PC board at pads
"B" and "F." We shall refer to it as the
"B" cable. Label it accordingly. Cut an-
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the fIyback . It is important that the pair be
twisted over its entire length , and that the
bundle be kept away from the de­
modulator, IF, and RF circuits.

Low audio output can De caused by
your set requirin g a,higher signal level at
the audio-injection point than is currentl y
being supplied. Install Cl6 to boost the
board ' s audio output.

Should your set not display external
video and you have wired everything cor­
rectly, check the direct-video board for
failure. Refer to Table 2 and measure the
voltages at the appropriate test points.
Note that the voltages at test points TPI ,
TP2, and TP3 are measured with respect
to pad "c." The voltages at all other test
points are measured with respect to chas­
sis common or pad "F . ~' Check to make
sure you have not installed the transistors
or optoi solators incorrectly.

After you' ve made any adjustments
necessary, replace the rear cover of the
set. Your newly converted set is now
ready for use . Rest easy and let your eyes
relax . R-E

If you have no video, or if the picture
quality is poor, the problem may be due to
an incorrect DC bias (that can result in
complete picture loss or heavy picture
tearing). To correct the problem , adjust
R28 for the appropriate bias level.

If you have no video in either mode
(RECEIVE or EXTERNAL), the problem is
probably a mis-wired BYPASS switch.
Check the wiring, referring to Fig. 8.

A streaky , clipped, or washed-out pic­
ture may be caused by too high a video
level. Adju st R18. Sometimes a mis­
adjusted bias level (R28) can cause simi­
lar problems.

Interference may be due to ripple from
the low-voltage source used to power the
receiver section of the direct-video board.
Changin g the board to operate from a DC
source in the 105-165-volt range usually
clears up the problem. Also check the
shields of the cables for proper con­
nections. Another source for possible in­
terference is the route selected for the
twisted pair of wires that runs from the PC
board to the inductive loop on the core of
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other length of cable that will reach from
the VIDEO- IN connector 11 to pad " A" on
the PC board and label it as the " A"
cable.

Strip one end of the "A" and " 8"
cables, making sure that you have a suf­
ficient length of outer conductor (shield)
unraveled . Then connect those ends to the
PC board as shown in Fig. 8. Make sure
that the center conductors of the cables
are connected to the correct pads ("A" to
" A" and "8" to "8 " ). Do not connect
the other ends of the cables yet.

Prepare the audio cables next. Cut a
length of two-conductor shielded cable
long enough to reach from the BYPASS

switch (S I) to the audio-injection point.
We sha ll refer to this as the AU DIO ­

RETURN cable. Label it and set it aside
momentarily. Now cut a length of single­
conductor shie lded audi o cable long
enough to reach from pads " 0" and " C"
on the PC board to the AUDI O -I N (J I)
connector. We will refer to that as the
AU DIO- IN cable . Cut another -length of
single-conductor shielded cable to reach
froin pads "L" and "F" on the PC board
to the BYPASS switch; we will refer to that
as the AUDIO -OUT cable. Strip one end of
the AU DIO-OUT and AU DI O - IN cables,
making sure that you have a sufficient
length of outer co nductor unraveled.
Then connect those ends to the PC board
as shown in Fig. 8 . Make sure that the
center conductors of the audio-in and
audio-out cables are connected to pads
"0" and " L," respectively. Do not con­
nect the other ends of the cables yet.

You can now mount the PC board per­
manently using 4-40 machine screws and
nuts. Use Y4-inch fiber spacers to insulate
the board from the TV chassis, and make
sure that the PC-board foil doesn't touch
any metal surface . Once you have secured
the PC board , strip one end of each of the
OEM aD/RETURN cab les you set aside ear­
lier. At the external-video injection point
remove a small portion of the copper trace
that conn ect s the two points between
which you wish to insert the BYPAS S

switch. (Instead of breaking a trace you
may have to cut a wire ; it depends on your
TV set.) Connect the center conductor of
the demodulator cable to the side that
comes from the set's own IF/demodulator
circuits. Connect the center conductor of
the return cable to the side that goes to the
video amplifier s and the circuit s that
eventually dr ive the picture. tube. Twist
the shields of that cable pair together, and
then solder them to a convenient ground
point.

At the audio-i njectio n point, cut the
trace that connects the two points between
which you' ll insert the BYPASS switch.
(Again, a wire instead of a copper trace
may have to be cut. ) Connect the dark
center conductor to the side that comes
from the set's own sound IF demodula­
tion circuits and connect the light center
conductor to the circuits that eventually
term inate at the set's speaker. Route the

AU DIO - RETU RN cab le and the OEMOO­

RETU RN cables through the set and con­
nect them to S I as shown in Fig. 8. Now
strip the free end of the " 8 " cable and
connec t it to the switch. Next, strip the
free end of cable " A" and connect it to
the video-input connector. Then, strip the
free end of the audio-out cable and con­
nect it to the BYP ASS switch; also strip the
free end of the audio-in cable and connect
it to the audio-input connector. Finally,
connect the red wire from the PC board to
the voltage-source point you selected ear­
lier , and connect the black wire to chassis
ground.

If your installlation used the inductive
pickup from the fIyback transformer, be
sure to route the wires to the board so they
avoid, as much as is practical , the RF and
low-level video demodul ator circuits ;
that will minimize interference. Also,
make sure that the pair of wires is twisted
its full length-all the way from the fIy­
back to the PC board .

Connect the appropri ate cables to the
video- and audio-input connectors. Make
sure that you connect the center conductor
of each cable to the center pin of the
connector.

That completes installation of the con­
version board. Ch eck all your con­
nections, and also make sure that the PC­
board foil pattern is not touching any met­
al surface. Finally, make sure that the
input connectors and BYPASS switch are
insulated from the TV chassis, especially
if you are converting a hot-chassis set.

Operation
Having checked your installat ion thor­

oughly, apply power to the set. Place the
BYPASS switch in position for normal TV
operation. If the set does not work pro­
perl y, you have wired something in­
correctly (most likely the switch). Re­
trace your steps through the installation
instructions.

Once the set operates normally as a
receiver, use a voltmeter to measure the
DC-bias voltage at the center terminal of
the BYPASS switch with respect to chassis.
Then apply a standard video signal to the
VID EO IN jack. Set the BYPASS switch to
the EXTERNAL position. Adjust R28 so
that the DC voltage measured at the center
terminal of the switch matches the value
you obtained when operati ng the set as a
receiver. Then adjust R I8 for the desired
picture contrast. Finally, apply a tone to
the AU DIO IN jack J I and adjust R32 to
obtain a comfortable listening (or operat­
ing) range. If you cannot get satisfactory
video or audio, see the troubleshooting
section that follows .

Troubleshooting
If the LED will not light, check to see

that it is properly inserted into the board
and is not reverse biased . Also make sure
that 0 3 is properly inserted and that the
voltage at the cathode (TP I) of the diode
is positive with respect to ground.

TP1
TP2
TP3

TP4
TP5
TP6

B
G
J

TABLE 2
Test Point Voltages

VDC
Max

15.0} 98.0 -
7.5 ~

0.2 0.35)5.0 7.0 la..
10.0 12.5 :

Adjustable Qj
2.2 4.0 Cl:
7.0 9.0



ROBERT GROSSBLATI

BUILD YOUR OWN
CUSTOM CASES
If you want your project to be appreciated by others, it must
be packaged property. Here's how to make custom cases
that are sure to get your project the attention it deserves.

IF YOU'VE EVER BU ILT AN ELECTRONIC PROJECT YOU KNOW TH E

feeling . After hours spent at your workbench, the magic mom­
ent arrives-you' re finished. You go running to the rest of the
house and round up tlie family. You gather them at the table and
excitedly demonstrate your new mousetrap . Again and again
you send small mechanical mice in and your new invention does
all that you promised but no one seems impressed. When you
start looking around for real mice the kids go back to watching
TV, and your wife shrugs her shoulders, sighs, and leaves the
room.

Sound familiar? What went wrong is something that even the
most ju nior executive on Madison Avenue would recognize­
poor packaging. It' s sad but true . What something looks like is
just as important as what it does. If you've spent every evening
for a month buried in the back room building a gadget , you've
also built something else-expectation.

The mistake you made with your mousetrap was simple. The
project wasn' t finished when you thought it was . It wasn't
packaged properly. If you had spent as much time on the case as
you had on the circuit, you would have gotten the desired
" oohs" and "ahs" from your family. Unless your project is
something for your bench-a special front end for your scope or
meter , for example-something that will never see the light of
day, the case is as important as the circuit.

You could just stuff everything into a standard chassis box or
plastic case but the result will always be the same. A standard
box gives a standard appearance. Besides, there is no such
animal as a commercially available custom case. Think about
that for a while.

Building a case for your project involves as much planning as
any other part of the job . Once the circuit has been breadboarded
and you've gotten rid of all of the glitches, it's time to consider
the case . The first decision you have to make is the shape of its
case. Often that will determine the shape of the circuit board and
the material you're going to use forthe case. Let' s go back to our
mousetrap. Housing it in a square box would be really boring.
The nature of the project is such that it calls for something much
more whimsical. We need some sort of box to hold the mice but
supposing the actual entrance to the trap were shaped like a cat
with its mouth open. Not only would that be eye-catching but
chances are that the finished project would be on a table in the
living room rather than behind the refrigerator.

Once the shape is decided , we have to choose the material.
Metal is an obvio us choice but it has its problems. It' s hard to
shape and harder to work. Unless you have access to a machine
shop, precision pieces are going to be very difficult to make.
And if you don't weld the different pieces together you' re going
to have lots of screws and tabs showing. Metal cases also have a
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nasty habit of shorting parts of the circuit and blowing up those
components it took you three and a half weeks to get by mail .

Wood is a possibility . The grain and color are attractive and
it's easy to work with standard tools . The prob lem here is joining
pieces together. Screws still have to be used and glue takes a
while to dry thoroughly . That means that the pieces will have to
be made and fitted together over a period of days . And any
curved pieces are going to be a real problem.

Our last alternative is ideal for case making-acrylic plastic .
It can be easily cut and shaped using ordinary tools, and solvent
cement will immediately bond pieces together. As a matter of
fact, the cemented joint is often stronger than the piece itse lf .
The plastic can be bent and shaped by heating it and is extremely
forg iving of mistakes. Repeated heating and bending won't even
weaken the material. Scratches and abrasions are inevitable
when working the plastic but they are easy to sand away. The
plastic can be buffed and polished to any degree of luster you
want.

Acry lic is ava ilable from a wide varie ty of sources and comes
in an overwhelming assortment of thickness, colors, and shapes.
Most lumber yards and stores that specialize in prod ucts for the
" do-it-yourselfer" will carry a good range of acry lic as well as
all the material you' ll need to work it. The plastic itse lf can be
found in flat shee ts, tubes, pipes, and other shapes ranging in
thickness from V16 to over two inches. Cubes and other solids
can be found in every size and color imaginable.

There are a varie ty of techniques you should be familiar with
to successfully work with acrylic. Before trying to use them,
practice on some scrap material to get a bit of hands-on experi­
ence.

Raw material
The acrylic comes in sheets measuring up to four by eight feet

and in thickness up to greater than two inches. Both trans parent
and opaque plastic are available in many colors. The brown
paper covering both sides protects the glossy finish put on the
plast ic by the manufacturer and also lets you mark your cuts (see
Fig. I) . In general, Vs-inch plastic is the most widely avai lable
and is more than strong enough for mak ing cases , although
occasionally a struct ural piece will require thicke r material;
because of the strength of the bond made with solve nt cement,
you can, if you wish, glue thinner pieces together in those
instances. If a thin ner piece is needed, you can always sand
down one of the Vs-inch pieces.

Glues
Although all of the glues shown in Fig . 2 will work with

acry lic, without doubt the best glue to use is the solvent cement ;
you can get that cement at the same place you bought the plastic .
It isn' t really a glue in the strict sense of the word. What solvent
cement does is softe n and partially dissolve the plastic . When
the two pieces being joined are put together the bond formed
between them is as strong, if not stronger, than the plastic itself.
The joint hardens in a minute or so and can be sanded or shaped
immediate ly . The solvent action of the cement can cause prob­
lems, however. If you press your finger against any part of the
plastic that has been softened by the cement, you' ll leave your
fingerprints in the surface. They can be sanded out but it's better
to avoid doing it in the first place.

Remember though, solvent cement only works with pieces of
acrylic . Anytime you want to glue some other material to the
plastic, a different glue will have to be used . Both two-part
epoxy and any of the instant-bonding cyanoacrylate glues work
well. The choice depends on the particular appl ication. The
two-part epoxy will fill in empty spaces and can be sanded
smooth, but the instant glues are con tact types; that means that
they will only work when the two surfaces being joined mate
together perfectly. One interes ting feature of the epoxy cements
is that they can be colored. Powdered fabric dyes work well but
be careful-a little dye goes a long way. The bes t method I've
found is to mix the two parts of the epoxy toge ther with a small
amount of the dye and stir them unt il the color has become

FIG. 1-WHEN YOU BUY IT, acrylic plastic is usually covered with brown
paper to protect its surface. That paper Is easily removed.

FIG. 2-ALL OF THESE GLUES will work with acrylic plastic, but the
solvent cement Is best for joining two pieces of plastic.

FIG. 3-ACRYLIC PLASTIC CAN BE EASILY BENT into any shape, If it is
heated.

uniform. Slowly add more dye, mixing it in continuously until
you get the color you want.

Tools
A~y to.ol us~d for woodworking can be used with acrylic

plastics, including power and hand tools . The only thing to
watc h out for is heat. If you are using power tools there are two
basic precautions to be aware of. Make sure to use only the bits
and blades that have been specially rated for use with acrylic.
That usually mean s that the blades have fine teeth and are not
hollow ground. The bits should be sharp enough to bite into the
plastic without having to apply an undue amount of pressure.
Rough cutting blades and bits will crack and shatter the plastic



and dull ones will generate so much heat that the plastic will melt
at the cut and the waste, rather than falling away, will melt
together and harden behind the blade .

Sanding and polishing
Acry lic is easi ly sanded. The key to success here is to a~oid

the build-up ofheat. For general work, I've found that a medium
grit paper is the best to start with. Coarser pavers sc~re the
plastic and leave sanding mar~s that are alm?s t l~possl?le to
remove. If you use a sanding disc on an elec tnc drill , you II get
the best results by use the drill ' s highest speeds- the higher the
speed, the less pressure you have to apply. Do the sanding in
short bursts to keep the heat down; if you have to sand off a 1/4

inch of plastic , do Y I6 inch at a time. If you try ~o d~ it all at once.
you will generate so much heat that the plastic will melt at the
surface and leave deep marks. That is to say nothing of the
blocking up that will happen to the paper. There will be so much
build-up of hardened plastic on the sandpaper that you' ll have to
replace it. If you've ever sanded paint you know what I'm
talking about.

Polishing the plastic is similiar to polishing metal. Use su~ ­

cessively finer grits and then use fine steel woo l. Always sand I.n
the same direction . The last bit of polishing you need to do IS
with a kitchen steel wool pad . Use a new one that' s loaded with
soap. That will leave a very high luster on the plastic and the
sanding marks will be just about invisible. If you want to go
farther use 0000 steel wool and oil and do the final polish with a
soft cloth and pum ice . Keep in mind though , that the plastic is
really susceptible to scratches and there ' s nothin g like a mirror­
smooth finish to show off imperfections.

. Bending and shaping
Now we get to one of the best reason s for using acrylic plastic .

Anyone who has ever tried to get uniform curves in flat pieces of
metal , or shape a smooth curve in wood, will appreciate the ease
with which it can be done in plastic . There are two basic ways to
shape the plastic- sanding and heating. If you want to round a
com er or taper something, sanding is your best bet. Use a
medium-grit paper on a sanding disc and carefully shape the
plastic. Examin e your work frequently because it ~oes ~ery

quickly and it ' s easy to go too far. ~emember ~hat a little bit ?f
impatience on your part when sanding something to shape Will
ruin both the last three hours work and the rest of your day.

Creating a curve, or some other complex shape, from a flat
piece of plastic is done by heating . Acrylic becomes bendab.le
when it gets to a tempe rature of about 350 degrees Fahrenheit.
That isn 't particularly high and there are several commercially
available tools made especia lly for heating plastic to that tem­
perature . Basically , they are all heating elements that have some
sort of guard on them to keep the plastic about Y4-i~ch awa~.

You hold the plastic against the guard and bend It when It
softens. Those are fine for creating a simple corner or lip but are
useless when you 're trying to bend the plastic to conform to
some complex jig .

There are several ways to heat the plastic so it can be wrapped
around a bending jig. You can use a hair dryer but that takes a
long time, because the hair dryer has to be kept away from the
plastic so the air flow isn 't restricted . I~ you hol~ it too close , the
motor will load down and the dryer Will blow Its thermal fuse.
You can heat the plastic over a high-wattage lamp but it' s hard to
work with spots in front of your eyes, and there ' s always the
danger of the plastic touchin g the lamp and either sticking to it or
breaking the glass .

The simplest way to heat the plastic is over an o~en ~ame

from either a candle or the top of the stove, as shown in Fig. 3..
The only prob lem with that is that the plastic can start to burn ;
but that can be avoided by moving the plastic rapidly in and 0.ut
of the flame and only using the coo ler part of the flame (at ItS
base). If the plastic does start to burn, it ' s a simple matter to
blow it out or douse it in water. The advantages of doing it that
way are that the plastic heats quickly and the flame provides only
localized heat, whic h means that a long complex bend can be

made a little at a time . The acry lic is a good insulator and only
the area in the flame will get hot enough to bend . As a result, as
you work your way along a comp lex bend, previously curved
areas will stay that way . As you finish each part of the bend, set
it by immersing it in cold water. That will immed iately cool the
plastic and make it rigid again. Don ' t force the plastic to bend
because it will break. There's absolutely no way you can be
mistake n about when the plast ic is hot enough to bend-it will
flap around like a piece of wet cardboard and stay that way more
than long enough to let you make your shape. Wear protective
gloves because not only can you burn yourself, but it' s impossi­
ble to have any control over the plastic unless you can hold it
firmly while you're bending it. And remember that you have to
hold it until it cools off enough to become rigid again.

Cutt ing

The best way to cut acrylic is with a saw, as shown in Fig. 4 .
That sounds a bit trivial but it isn ' t. Plastic suppliers sell a
scribing tool that's used to score the plastic so it can be broken
much the same as glass- I've never gotten that tool to work.
When I went back to the supplier to ask if I was using it correctly
I noticed that they always used a saw-case closed . As long as

FIG .~Tt:iE BEST WAY toClit acrylic plastic is with an ordinary power
saw, as shown here.

you make sure that the blade is designed for acrylic , and you
don' t force the cut you' ll find it easier to cut plastic than to cut
wood.

. -
... - ­

FIG.~NE THING YOU'LL APPRECIATE about working with plastic is
that you can cor rect mistakes with an easy-to-make paste.
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"Welding" and embossing
That techn ique is extremely useful and can only be used with

plastic . Because we're all human , we make mistakes and cuts
aren' t always made as smoothly as we 'd like . If a gap turns up
along a joint there' s an easy way to correct it. Save the plastic
"sawdust" and soak it with solvent cement. Work it around
with a brush and you' ll wind up with a pasty gunk like that
shown in Fig. 5 . That can then be used to hide any minor
mistake s, such as mis-cuts, imperfections, and even small
holes. As shown in Fig. 6, work the gunk into the gap with brush
that is kept soaked in cement-if the brush gets too dry it will
start pulling the gunk out of the gap. A bit of brushing back and
forth , and the gap will be entirely filled with plastic gunk. The
color will be the same as the surrounding area and, after sanding,
will be flush with the surface. Make sure to allow time for the
repair to dry before sanding it-since you've really soaked it
with cement you' ll find it takes longer to dry than a regular joint.
That "welding" technique will go a long way toward correcting
errors in measurement and slips of the saw. After a bit of practice
you 'll find that corrections made by welding are virtually invis­
ible.

Embossing is a technique that also takes advantage of the
solvent action of the cement. If you brush cement repeatedly
over an area of plastic it will get soft enough for you to press in a
design, as shown in Fig . 7 . The only precaution here is to make
sure that whatever you press into the plastic is unaffected by the
cement. You want to remove if after you' ve pressed in the

FIG. 6-TO FIX ANY CRACKS OR HOLES, fill them with plastic shavings
soaked In solvent cement. After it dries and Is sanded smooth, the repair
will be almost invisible.

design. Coat the embossing piece with some thin oil before
pressing it in the plastic. That ensures that the plastic won' t stick
to it and ruin the transfer of the design . After the acrylic has
hardened, brush it lightly with fine steel wool to remove any
burrs.

Screws and hinges
Although regular hinges can be used , it's much neater to use

pins or brads. If your case require s a door, design it so that the
door fits snugly and flush between two other pieces . Drill thin
holes through the side pieces and the edges of the door. Push in
small wire brads as shown in Fig. 8. If you're careful about.your
sizes, the brads will fit tightly and you won' t have to use any
glue. Don 't force the brads in, because you' ll only crack the
plastic . If they' re not tight enough, use a drop of cyanoacrylate
glue on the side piece to hold the brad in place. Make sure not to
cement the brad in both the side piece and the door . When the
glue dries, grind the end of the brad flush with the side piece.
Make sure that the door opens eas ily and stays in position when
it' s closed .

The same precaution against forcing things applies to screws.
Acrylic is rigid and won 't compress, so the hole sizes for screws
are more critic al than they are with wood. Make the screw hole

FIG. 7-IF YOU SOFTEN THE PLASTIC with solvent cement, you can
emboss any designs you wish into the surface.

FIG.8-IF YOURPROJECTrequires hinges, make them by Inserting small
brads Into pre-drilled holes .

at least as wide as the inner shaft of the screw . It goes without
saying that you shouldn't use tapered screws. If there ' s any
doubt about the size of the hole , make it larger and stuff in part of
a toothp ick. The screw will compress the wood and that will
keep the whole thing tight.

Lettering
Transfer-type lettering is available in a wide variety of fonts ,

sizes, and colors. You can even get sheets with graphic designs,
borders, lines, and so on. The secret to making lettering look
good is simple- keep it straight. Put a piece of masking tape on
the case about a Y4-inch below the line for the lettering and use it
as a guide . A fairly wide burni sher will lessen the chances of
having hairline cracks develop in the letters. Once lettering is
applied , it has to be protected because it is fairly easy to scrape it
off-that is great for correcting mistakes but when you finally
get it straight on the tenth try you want a bit more permanency.
Any art-supply store will sell you a protective spray, or you can
get a can of spray lacquer. Use it sparingly and avoid runs . Spray
the entire case to make the finish uniform , and don' t handle it
until it's dry. An easy test to see if the case is dry is to smell it-if
it is wet, you' ll know it. When the lacquer is dry it will no longer
have an odor.

With a little bit of practice you will be able to make cases that
do justice to your electronics handiwork. And I' m sure that
you' ll even find that your projec ts work better. You can be sure
that housing your project in an imaginative case will make all the
difference---e veryone in your fami ly will want to be first in line
to try it, instead of first in line to leave the room. R-E
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Battery back-up preserves
important data. And an
Exclusion Password will

protect preset picture
fidelity parameters.

More to come.
New modules are arriving

soon, to bring you further
into the teleconsumer age:

Directory Dialer and
Modem Interface.

GR-3000 will become a
two-way speaker phone

with memory, auto-dial
and modem capabilities.

Serial Interface will
instantly access outside

computer services and infor­
mation, plus provide RS-232/C
interface with any compatible
computer in the world,
and work as a
superb color
graphics terminal.
The Programmer
will add greater
memory for
programming TV
functions and control
protocol for remote computing.

View a GR-3000 today at your
nearby Heathkit Electronic Center,
or act now and call toll-free
800-253-0570 for Visa or Master­
Card orders.
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The GR-3000 Television Computer internal components to be ready
System is the only receiver de- for more advanced data retrieva l,
signed to bring you all the unlimited telephonic networking, and other
information plus entertainment in growing life-service technologies.
this spectacular new era of multi- Buteven now,with standard chassis,
source televiewing. .d~~;;;;;:;~ GR-3000 is television
An exclusive new as you 've never seen

it before.Why?
microprocessor- A multi-level screen
based "teleplex" display delivers your
receiver. choice of 4 test pat-
TheGR-3000 is an terns, super-steady Monitor
expandable kit with Mode, and the Message Center
plug-in capacity for eight micro- with 16 combinational text and
processor controlled modules. The backdrop colors. The broadcast
basic modules are here now. In screen offers direct audio and vid-
coming months, you can add new eo i/o, an ultra-clear picture with

channel, time and date overlay.

~
lili~~;;;;i:::~S:i X screens of 'help' hints makethe system user-friendly.

Infrared telemetry Remote
Control. This 56-key pad

can access almost every
programmable feature

under microcommand, in­
cluding all adjustments for

. picture correction. And the
imagination-stretching Learn

Mode function,for infinitely
versatile sequenced oper­

ation.Type in personal
messages on your GR-3000
and the real-time calendar
clock displays them when­

ever you want.

Introducing the new
GR-3000...the first
information center,
telephone, terminal,
video bulletin board,
modem and micro­
computer interface...
'all part ofthe most
future-thinking color
television available
for tomorrow, today.
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Get started in computin g the easy-an d
affordable-way with the versatile and power­
ful TRS-80 Model III. It' s the "user-friendly"
computer that grows with you as your needs
and skills increase . An d n ow , it's sale-priced at
only $799 (regularly $999)!

No Experience Necessary. You don 't have to
be a com pu ter expert to use a Model III-just
add a recorder a n d our ready-to-run cassette
software. It's easy to manage your personal
budget, keep track of investm en ts, prepare sta­
tistical analyses, write letters and reports, com­
puterize your household records. even play
exciting action games.

Learn to Write Your Own Programs. Our
en terta in ing, step-by-step manual in tro du ces
you to BASIC programming-a n d makes the
Model III the ideal way to become part of the
"computer revolution':

The Extras Are " Bu ilt -In " . The attrac­
tive one-piece cabinet con tains a 12 " high­
resolution monitor, which displays 16 lines of
64 upper and lower case characte rs per lin e, a
65-key typewriter keyboard with da ta pa d,
16 ,000 characters (16K) of internal memory
and a parallel prin ter interface .

Expand Your Horizon s . It's easy to configure
yo u r Model III into a more powerful system.
Expa n d to 48K internal m emory. and add one
or two internal double-density disk drives with
184K each , or eve n a 5-megabyte hard disk
drive . Add high-resolution (640 x 240) graph ­
ics, a printer, a plotter or an RS -232C serial
board and modem for com m u n ications .

Hurry-Sale Ends April 25, 1983. You can
get your Model III at a nearby Radio Shack
Computer Center, store or participa ting dealer.
Do it today!
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If you own a TS-I000 or ZX-81 computer and want to bring out the power within it, you'llwant Memotech. From easier input to high
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral •
comes in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you ,.111

to continue to add on andstill keep an integrated system look. H""=::"c:.:::::~"

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent and are neither switched
nor paged. No additional power supply is required. 16KRAM BASELINE The 16K Baseline is our most
economical way to add memory to your TS-1000. It is fully compatible with Memopak 16K and 32K RAMS
to provide you with up to 32K or 48K ofRAM respectively. 16K RAM The Memopak 16K RAM offers
expansion capabilities through its "piggy back" connection and is fully compatible with Timex or
Memotech 16Ks to give a massive 32K ofRAM. 32K RAM The 32KMemopak enables you to execute
sophisticated programs and store large data bases and like the 16K RAM is fullycompatible with Timex's or
Memotech's 16KRAMs to give you a full 48K ofRAM. 64K RAM The 64K Memopak is powerful
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It
accepts such BASIC commands as 10 DIMA(9000) . MEMOCALC Memocalc, our spreadsheet analysis

software, enables TS-I000 users to perform complex number crunching routines with ease. With I I
the 64K RAM a table ofup to 7000 numbers with up to 250 rows or 99 columns can be specified.
Quick revisions can be achieved by entering new data to your formula. ,
MEMOl'ECH KEYBOARD For ease ofoperation, the Memotech keyboard is a high quality
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered
interface which is housed in a standard Memopak case and plugs directly into the back ofthe .

TS-1000 orother Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with
up to 192 by 248 pixel resolution, enables display ofhigh resolution "arcade game" style graphics
through its resident 2KEPROM, programmed with a full range ofgraphics subroutines.
CENTRONICS PARAUELAND RS232 INTERFACES
Memotech's Interfaces enable your TS-1000 to use a wide range of
compatible printers. The resident software in the unitsgives the

complete ASCII set of.characters. Both Memopak Interfaces provide lower case character capabilities and
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals.
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a
maximum width of80 characters. The printer uses standard fanfold paper up to [";,;n To: Mem-;ecl;" r;rpo~;'; ,7s50w; We;e.~De;e;:-CO-B0227 - I
9-V2 inches wide. The GP 100A is offered as a package including cable and ICo<Z. Price Q'y. To,~ I
.---- - - - --- - - - - -, interface. Other printer packages are also I 16K RAM Budin, I 49.95 :

available through Memotech. : 16K RAM 59.95 I

ORDER AT NO RISK. All Memotech I ~~ :~~ 1:::~ I
products carry our 10 day money back I M, moc.1c 49.95 I
guarantee. If you're not completely I K, ybo"d wi'h 1. ,,, 1,, , 99.95 I
satisfied return it within ten days arid we I High R" o'u'ionG" phics 99.95 I

. . ' ful fu I Centronics Pm.lIdInterf.lCc 74.95 I
will give you a I re nd. And every I RS2J21.,,,I,,, 99.95 I
Memotech product comes with a six I Prin,,,C,b', 1995 I

L...-_.::.;.....~ -'--..........._-' month warranty. Should anything be I CP100A Pri.,,, M.g'" 399.00 I
defective with your Memotech product, return it to us and we will repair or replace I TShiPp(cing,anddoHandldi. g on! 4,95 14.95 I

I 2X cell resl enlS y) I
it free of charge. Dealer inquiries welcome. Th order any Memotech product use I TOTAL I

the order coupon orcall our toll-free number 800/ 662-0949 I 'Allprices qUOl<d inu.s. dolWs. Prices and"""Ificalions subj«:! to change withou' notice. II
• "PIe2se add an additiorul $5.00for printershipping charges.
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4607- for 0 EC LSI-11/PDP8­
11, Heath-11.

4609 - for Apple II, Super­
Kim, Pet Commodore with
Expandamem.

4350- for TI 980

4611 series - for Motorola
Exorciser

ALSO: Connectors I Enclosures I Mother Boards I Extenders 748209

VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.O. Box4336,Sylmar, CA91342-0336; (213) 365-9661
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PARTIAL LIST OF DISK-DRIVE MANUFACTURERS AND SUPPLIERS

Amdek Corp. Irwin International Rana Systems
2201 Lively Blvd. 2000 Green Rd. 20620 Leapwood Avenue
Elk Grove Village, IL 60007 Ann Arbor, MI 48105 Carson, CA 90746

Apparat Inc. Laredo Systems Rotating Memory Systems
4401 South Tamarak Pkwy. 2264 Calle DeLuna 1701 McCarthy Blvd.
Denver, CO 80237 Santa Clara , CA 95050 Milpitas, CA 95035

Apple Computer Inc. Lobo Drives International Seagate Technology
20525 Mariani Ave. 935 Camino Del Sur 360 EI Pueblo Rd.
Cupertino, CA 95014 Goeleta, CA 90317 Scotts Valley, CA 95066

Atasi Corp. Magnolia Microsystems Shugart Assoc.
235 Charcot Ave. 2812 Thorndyke Avenue West 475 Oakmead Pkwy.
San Jose, CA 95131 Seattle, WA 98199 Sunnyvale, CA 94086

Commodore Business Machines Micropolis Corp. Sony Corp.
487 Devon Park Rd. 21329 Nordhoff St. 7 Mercedes Dr.
Wayne. PA 19087 Chatsworth . CA 91311 Montvale. NJ 07645

(micro-floppy disk)
CompuPro Division Micro-Sci
Godbout Electronics 2158 South Hathaway St. Syquist Technology
Box 2355 Santa Ana, CA 92705 44160 Warm Springs Blvd.
Oakland Airport , CA 94614 Fremont, CA 94538

MiniScribe Corp.
Tallgrass Technologies Corp.Corvus Systems 410 S. Sunset
9207 Cody2029 O'Toole Ave. Longmont , CO 80501
Overland Park, KA 66214San Jose , CA 95131

Morrow Designs Tandon Corp.Cybernetics Inc. 600 McCormick St. 20320 Prairie St.8041 Newman Ave. San Leandro , CA 94577 Chatsworth, CA 91311Suite 208
Huntington Beach, CA 92647 PDS Universal Inc. Tarbell Electronics

2630 Walnut Ave. Suite G 950 Dovlen PI., Suite BData Peripherals Tustin , CA 92680 Carson, CA. 90746965 Stewart Dr.
Sunnyvale, CA 94086 Percom Data Co., Inc. Tecmar Personal Compute r

11220 Pagemill Rd. Products
Davong Systems Dallas, TX 75243 23600 Mercantile Rd.
1061 Terra Bella Ave. Cleveland, OH 44122
Mountain View, CA 94043 Priam Corp.

3096 Orchard Dr. Vista Computer
Digital Equipment Corp. San Jose, CA 95134 1401 Borchard St.
Parker Street Santa Ana, CA 92705
Maynard . MA 01752 Quantum Corp.

448 Whitehead Rd. Xcomp
Evotek Box 5141 7566 Trade St.
1220 Page Ave. Trenton, N.J. 08619 San Diego, CA 92121
Fremont, CA 94538

Qume Corp. Xebec
Genie Computer Corp. 2350 Qume Dr. 432 Lakeside Dr.
31125 Via Colinas #908 San Jose, CA 95131 Sunnyvale, CA 94086
Westlake Village, CA 91362

Radio Shack Xiten Systems
Heath Company One Tandy Center 16815 Hawthorne Blvd.
Benton Harbor, MI 49022 Ft. Worth , TX 76102 Lawndale, CA 90260
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D 30 SOLDERLESS
BREADBOARD PRO­
JECTS BOOK·1.
$5.75. Whenever posSi­
otethe same parts are
used in several pro­
Jects. Even a flrst-bme
bulkier can complete
these Circuits.

o HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK­
ING, $5,00. Helps you
troubleshoot and repair
home·bUlll projects of
every cescnouon.

o MINI·MATRIX
BOARD PROJECTS,
$5.00. A vanety of pro­
Jects that can all be
blllli upon a mini-matnx
board that has 10 stnps
and IS2'" holes long.

o MODERNOP-AMP
PROJECTS. $5.00.
Wide range of specter ­
lI ed cp-emp Circuits in·
clUding Io·noise. 10·
distortlOO, ultra-hi input
Impedance, etc.

o MULn ·CIRCUIT
BOARD PROJECTS.
$5.00. 21 lairly simple
prOiects Ihat can all be
built on a single
cnnted-cvcun board. All
are powered by a 9V
battery.

o IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive dlgi'
tal and linear lC's are
used to assemble thiS
selection of Circuitsin­
tended for the be­
ginner.

o ART OF PRD­
GRAMMING THE 16K
ZXl1 . $8.25. Tepee m­
clude full screen. scroll·
"'Il , PEEK & POKE.
plus actual WOf!<ing
programs.

o THEOOO1l COM·
PANION. $5.00. Writ­
len lor the average
assembly language
programmer. A diSCUS·
son of 6809 leatures &
reference wor\( for the
6809 programmer.

LJPRACTICAL COM·
PUTER EX­
PERIMENTS. $4.50.
Flits in background to
microprocessor by con­
Structing typical compu­
ter CirCUits using dis·
crete logic components

o ART OF PRO­
GRAMMING THE 1K
ZXll . $5.00. How to
use the features of the
ZX81 in programs that
fit the 1K machll"l8 and
are s1lllfun to use.

o INTRODUCTlON
TO BASIC PRO­
GRAMMING TECH·
NIQUES. $5.00. Based
on author's own experi­
ence in learning BASIC
and helping others to
learn to program.

o A MICROPROCES­
SOR PRIMER. $4.SO.
Painless approach to
comPUting for the be ­
ginner. Step-by·step
explains computer op­
eratlOl'ls and assembly.

o fIR ST BOOK Of o ENGINEERS'
H..F1SPEAKER EN-- MACHINISTS REfE R-
CLOSURES. '4.5 0. ENCETABLES.s3.50.

o SOLID STATE o SECOND BOOK
NOVELTY CIRCUITS. Of TRANSISTOR
13.50. EQUIVALENTS•

SUBSTITUTES, 14.50.

o 21 TESTED TRAN· o . 2 PROJECTSUS-
SlSTOR PROJECTS. INQ IC 741. 14.00.
14.2'.

o BEGINNERSo SOLID-STATE GUIDETO
SHORTWAVE RE· I1PROCESSORS •
CEIVERS FOR BE· COMPUTINQ. 14.50.
GINNERS. $4.50.

o VMOS PROJECTS.
o 50 PROJECTSUS- " .00.
ING IC CA 3130.
14.50. o HOW TO USE OP·

AMPS. " .7'.

o 50 CMOS IC PRD- o AUDIO PRO·JECTS. 14.50.
JECTS. " .00. o POWERSUPPLY o ELECTRONIC

o HOW TO BUIl.D o MODEL RAILWAY
PROJECTS. 14.50. PROJECTSUSlNQ

ADVANCED SHORT· Conlalns designs and SOUR CEl.LS, $5.00. IWAVE RECEIVERS.
PROJECTS. " .00 construction details for SImple circuits that

" .00. o CB PROJECTS.
almost any power sup· have numerous ap-
ply the expenmenter is plications around the

" .00. hkety \0 need. home.o BEGINNERS
GUIDE TO BUILDING o HOW TO GET o REMOTECON· o ELECTRONIC TlM·ELECTRONICPR~ YOUR ELECTRONIC TROL PROJECTS. ER PROJECTS. " .00.JECTS. $5.00. PROJECTSWORK· $.5.00. RadkH:ontrol Timing clrcuits for

ING. $5.00. inlra·red, visible light, & almost any appliCiltiono ESSENTIAL ultrasonic systems are the experimenter might
THEORY FOR THE D MULTI-CIRCUIT an included, along with 1lHd. A most valuable
ELECTRONICSHOB· BOARD PROJECTS. methods of applying reference.
BYIST. $5.00. ".00. lhem,

o fiRST BOOK OF o ELECTRONICS o ELECTRONIC o COUNTERDRIVER
TRANSISTOR EQUIV- SlMPUFIED CRYSTAL TEST EQUIPMENT & NUMERICAL-
ALENTS• • SUB- SET CONSTRUCTlON. CONSTRUCTION, D1SPUY PROJECTS.
STlTUTES. $3.75. 14.50. $4.SO. Construction de- $4,SO. Features ap-

taHs of a wide range of p1ications & projectso PRACTICAL COM- O ELECTRONIC test equipment the ex- using various types Qf
PUTER EX- HOUSEHOLDPRO- perimenter can build at numerical-dlsplayoe-
PERIMENTS. $4.SO. JECrs. $4.SO. home. vices.

o PRACTICAL ELEC·
TRONICS CALCULA·
TIONS AND FORMU­
LAE. $7.SO. A basic
reference WO(1( that
bndges the gap be­
tween ccrrcncatec
technical theory & cut
and mee melhOds.

:.::J INTERNATlONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps
you find subsututes lor
the many different
woes of semiconductor
cooe s in use today.

o INTERNATIONAL
TRANSISTOREQUIV·
ALENTS GUIDE.
$7.SO. Products of
more Ihan 100 man­
urecuners are hsted&
cross·relerenced WIth
poSSIble replacements.

o HOW TO MAKE
WALKIE TALKIES.
$5.00. Descnt es equip­
ment Jarlow·power
handheld operallon.
112 pages 01must
re. (llng for the dedI­
cated experimenter.

C ELECTRONIC
CALCULATOR US­
ERS HANDBOOK.
$3.95. Presents forme­
lee data, methoos of
cacuranon. ccovereo n
'actors & more from the
VIewof the calculator
user.

o LINEAR IC EQUIV·
ALENTS AND PIN
CONNECTlONS. 11.25.
Showsequivalents& pin
conneCtlons of a popular
user·oriented selection of
linear les .

o ELECTRONIC o ELECTRONIC
SYNTHESIZER PRO- PROJECTSFOR BE-
JECTS. $4.SO. GINNERS, $5.00.

D 50 CIRCUITS US- o ELECTRONIC
ING GERMANIUM, MUSIC &.CREATIVE
SILICON &.ZENER 01- TAPE RECORDING.
ODES. $3.75. " .00.

::J 50 PROJECTS US· :::J ELECTRONIC
ING RELAYS, SCR'S SECURITY DEVICES.
&.TRIACS. 55.00. " .00.

::J 50 (FET) FIELD- o HOW TO BUILD
EFFECT TRANSIS- YOUR OWN SOLlD-
TOR PROJECTS. STATE OSCILLO-
14.'0. SCOPE. 55.00.

D 50 SIMPLE LED o SECOND BOOK
CIRCUITS. $4.25. OF CMOS IC PRO-

JECTS. $4.25.
o SO CIRCUITSUS-
ING 7"'00 SERIES o PRACTICAL CON-
IC'S. $4.50. STRUCTION OF PRE·

AMPS, TONE CON·o 50 SIMPLE LED TROLS, FILTERS AND
CIRCUITS BOOK 2. ATTENUATORS.
$3.i5. 13.7'.

:::J PROJECTS USING o BEGINNERS
555 IC'S. 55.00. GUIDE TO DIGITAL

TECHNIQUES. $3.75.o PROJECTS USING
LM3iOOIC'S. $4.75. o ELECTRONIC

HOUSEHOLDPRO-

D RADIO CONTROL
JECTS. $4.50.

FOR BEGINNERS. o ELECTRONIC
14.50. MUSIC PROJECTS.

14.50.
CJ ELECTRONIC
GAMES $4.50. o POPULAR ELEC-

D SINGLE rc PRO-
TRONIC PROJECTS.

JECTS. $4.25.
$3.75.

o PROJECTS IN
o RADIO CIRCUITS OPTo-ELECTRONICS.
USING IC'S. $4.SO. " .00.

o ANTENNA PRD­
JECTS. 55.00. Covers
pl'"actlCal antenna de·
Signs lnCIU(ling active.
loop & ferrite types that
are easy & inexpensi....
10 build.

o RADIO STATIONS
GUIDE. $4.75. Com­
prehensive listing of
tranSrrllllers around the
world. Presents Ioca­
lion, Irequency, PQ'Ner.

o LONG DISTANCE
TV RECEPTION
(TYDX) FOR THE EN·
THUSIAST. $5.00.
Practical & au­
thoralative lntrcdectcn
to thiSunusual aspect
of electronics.

o CB PROJECTS.
$5.00. A number of
useful and intereSfLOg
(leSlgIlS for CB
accessories. Speech
processor, interference
filler & more.

o CRYSTAL SET
CONSTRUCTlON.
$4.SO. Packed full of
easy to duplicate de­
Signs for crystal radio
receivers.

o AN INTRODUC·
TION TO RADIO OX·
ING. $5.00. Listen, in
your home, 10broad­
casts originating
thousands of miles
away. Tells hOw you
can do n.

o THE SIMPLE
ELECTRONIC CIR·
CUlT. COM­
PONENTS.$5.75. All
the fundamental theory
needed to lead 10a full
understanding of the
SImpleelectronic Circuit
and lis components.

o ALTERNATlNG
CURRENTTHEORY.
$5.75. Alternating cur­
rent theory without
which there can be no
comprehensionof
speech, music, radlo,
or Television.

o MICROPROCESS­
ING SYSTEM &.CiR­
CUITS. $7.50. A truly
comprehensive guide
to an of the elements 01
a microprocessing
system.

o SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everything you always
needed 10know about
solid-slate devices in
one volume.

o COMMUNICATlONS.
57.SO. Covers most
modem communicatIOn
systems. Une. micro­
wave, submarine, sat­
el!Lte. digital muillplex.
radio & telegraphy.

o AUDIO. ...oo.
Chapterafter chapter
investIgates every im­
portant aspect 01audio
circuitry.

o SPECIAL OFfER-­
Complete ..t of all
sIx volu me..-. brir­
gain that sav.. you
se.25-SPECIAL
PRICE$35.00 FOR
THE COMPLETE SET.

I

Address, _

Name' _

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

Number of books ordered D
Total Price of Books '1>$- - - -

Sales Tax (NY State Residents) _

Shipping (75¢ 1st two books, 30¢ ea additional) _

TOTAL ENCLOSED $, _

City state --LZIP _

Prices good until April 30, 1983
L ~
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Non-impact printers
The last category is non-impact printers, which were men­

tioned briefly earlier. It includes thermal printers, electrostatic
matrix-printers, and ink-jet printers.

Thermal printers, which are fairly popular, use a specially
manufactured paper and a heating element. Common in many
calculators, they form characters using heat. The characters are
formed as heating elements in the printhead discolor the sensi­
tized paper into a dot-matrix pattern. The printers are light­
weight, quiet and quick; however, the paper they use is fairly
expensive.

Electrostatic printers also producea dot-matrixpattern, but
they use a special aluminum-coated paper. A voltage is applied
between the printhead and a metal plate that bums off the
aluminumandexposesa blacklayerbeneath. Electrostaticprint­
ers are fairly inexpensiveand their print quality is good, but the
special paper they require is costly and fairly delicate. Laser
printers work in much the same way. using a specially treated
paper and a low-energy laser to form the characters.

Ink-jet printing is another non-impact process. In that sys­
tem, a small jet of ink is pumpedthrougha tiny nozzle, and the
nozzle is vibrated to create a series of droplets. The resulting
spray is directed to the paper. and its path controlled so it will
form characters.

There are a number of methods used to determine where the
jet will strike the paper. includingelectrostaticdeflection, con­
trolled nozzle movement, and controlled paper movement.
There is also another methodthat usesa printheadwith a matrix
of nozzlesthat can be firedselectively; it workssomewhat like a
dot-matrix printer.

Print lines
Other terms that you may encounter in reference to printers

include serial. character. and line. The term "serial" can be
especially confusing because it refers not only to the way in
which characters can be printed. but also to the way in which
data can be transmitted. We'll get to he latter shortly.

(/) Inprinter terms, a serial printer isone that printsa continuous
U flow of characters in a straight line across a page, one after the
Zo other. It's also known as a character printer. Line printers-
~ which are generally large and very expensive-print an entire
~ line all at once. That makes them much faster than serial print­
u:l ers, and they are used in situations where a high throughput is
6 needed-in data-processing centers. for example. where
Ci thousands of checks or documents are printed at a time.
~ One of the chief advantages line printers enjoy over serial
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BIT 7 6 5 4 3 2 1 0 BIT
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FIG. S-SERIAL DATA IS TRANSMITTED one bit after tl1e other . The bits
Indicat ing the character being sent are surrounded by what are known as
framing bits (a). Parallel transmissions send all the data bits at once (b) ; a
strobe pulse tells the printe r when a character Is to be printed.

That contrasts with a parallel interface, where entire bytes
are sent at once. as can be seen in Fig. 5-b. That is possible
because, insteadof usingonly one input line to the printer, there
are seven or eight data lines used. Thus. eadi of seven or eight
data bits is sent down its own line. The result is a much higher
transmission speed. and a corresponding increase in printer
speed. A special port is needed to handle parallel communica­
tion between a printer and computer because of the number of
data lines required. A Centronics-compat ible, or Centronics­
type interface is a particular form of parallel interface; it was
originatedby a printermanufacturernamedCentronics, and was
adopted by many other companies as a sort of standard. Be
careful. though-not all interfaces billed as Centronics­
compatible are identical; make certain before you buy that the
printer will run with your computer.

Which system is better? For distances of up to ten feet,
parallel transmission is better because of its greater throughput
(ability to send more data in less time). However, over longer
distances, the potential for errors induced by such things as
vibration. electrical noise. or stray RF from the computer or
printer makes parallel communication less desirable. In addi­
tion. after they travelsomedistance, the signalsbeginto weaken
and must be reamplified through a repeater.

For distances of more than ten feet. the serial method is the
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800·543·3000
To order call TOLL FREE

Ask for Operator 243. In Canada call
(513) 729-4300 and ask for Operator 243.
These numbers are for orders only. Have
your VISA, Mastercard or American ex­
press card ready.

Remember: the TS1000 was designed
precisely for you. Whatever your age and
experience In computers, TI MEX
SINCLAIR USER can help you use the
power of your computer.

SUBSCRIBE NOW and take advantage
of our special offer. Only $29.95 for 12
monthly Issues postage paid. This
represents a $6.00 saving over regular
newstand prices. And remember, you
receive a FREE BONUS with every
subscription, a "Packrabbit" software
cassette ($15.00 retail value).

( ) Yes, I want to subscribe to TIME
) American Express SINCLAIR USER at the special rate of $29.S

for 12 Issues delivered to my door. In addltlon
understand I will receive the FREE softwal
cassette with my first Issue.

"Psckrebbtt"
Retail value

$15.00

) Money order. Or charge to

) Mastercard

Number

Expiry _

Mall to TIMEX SINCLAIR USER, 49 La Salle Avenue, Buffalo, New York, 14217

Signature _

Address _

City State Zip _

) Check

) Visa

Name
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A good reason to order now! Receive a
software program cassette of an ex­
citing, new arcade gamel "Packrabbit"
Is a regular $15.00retail value. Free with
subscriptions for a limited time only.

FREE BONUS WITH YOUR
SUBSCRIPTION

r------------~------------

TIMEX SINCLAIR 1000: the price and
technology breakthrough that finally
made computers affordable.
TIMEX SINCLAIR USER: the magazine
that helps you use the power of this
revolutionary computer. -

Now that you've got a TIMEX SINCLAIR
computer make sure you get the new
magazine that helps you to get the most
out of It ... TIMEX SINCLAIR USERI And
take advantage of our special bonus of a
free software cassette ($15.00 retail
value) with each subscription.
TIMEX SINCLAIR USER Is published
monthly. It keeps you totally up-to-date.
It helps you make full use of the power
of your computer.

:~~-'..:'?~"-r .'/{~: .l : >,.:c:.:;~' ~\~\~/~'~~~95:~~:;~f:~ecihini: : 6f: u~; lnter~stS:'E~~c~tl~;n~;:~~/:;.}~~\{{(~~. - >~ Save.$6.oo! Buslness··applications·: Home 'manage- . . .
Plusf;:~elve ment. Games'and family entertainment.

software And TIMEX SINCLAIR USER does It In a
cassette! easy-to-understand style that's

authoritative yet friendly.
Each Issue Is packed with articles and
Information that help owners make use
of the power of their computer. News
about software releases. Reviews. Hard­
ware developments. Reader question
and answer column. Eight pages of pro­
gram listings In every Issue. New and
unique user applications. How to pro­
gram. Interviews. Special money saving
offers to readers.
In fact, all the latest ideas and Informa­
tion to ensure that new owners and ex­
pert users never tire of their computer.



MOST FAi\lILY AND SMALL-BUSINESS USERS OF PERSONAL COM­

puterseventually discover that there's a lot more to the worldof
computers and information-processing than software they can
write or purchase. For those who need it, there are the com­
mercial data-banks that will provide up-to-the-minute informa­
tion on just about anything, as well as "community bulletin
boards"-usually run by hobbyists-that will keep you up to
date on the latest developments inpersonal computing.

Then there's customized software to share. You might have
written a program (or data) you'd like to share right now with a
friend on the other side of town. Or maybe he has some new
software he'd like to share with you.

If you're tired of killinga lotof time at the bankevery payday,
waiting in line to deposit your check and pay your bills, some
banks will now allow you to handle all of your banking chores
from the comfort of your home using your personal computer.
(And if the banks have their way, in a few years you won't have
the choice: all banking will be done through some form of
personal computer-but that's a whole other story.)

The key to the worldof personal computercommunications is
a modem (MOdulatorIDEModulator)-a device that permits
computerand terminal communicationsover a voice-gradetele­
phonecircuit. It does so byconverting your computer's electric­
al signals to audio tones that can be efficiently handled by the
telephone system. Conversely, the modem converts received
audio tones back to electrical signals that are understoodby your
computer.

Modems
There are several kinds of modems in current use. The type

generallyused for communicating through the dial-up telephone
system is called" Bell-System-I03-compatible." which means
that it uses the same protocols(standards) as the modemthat was
providedby the BellSystem when that company had a monopo­
lyon data exchange over most of the telephone lines in North
America.

A Bell-I03-compatible modem can transmit and receive data
at rates of 0 to 300 bps (Bits Per Second), which also happens to
work out to be the' 'baud rate," because for data transmission,
the bit rate equals the baud rate: 110bps is 110baud, 300 bps is
300 baud, etc.

Whilethere are modemscapable of transmittingand receiving
more than 300 bps, they require specially equalized telephone
circuits or dedicated lines and are presently not worth the ex­
pense for personal-computer use. It often can take several years
just to payoff the difference in cost between a Bell-103­
compatible modem and a high-speed modem, assuming youcan
get convenientaccess toa telephonecircuit that will handlemore
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TO ORDER BY MAIL
Just send your check or money order

to th e address below. Make sure you enclose you r
.acc ress and specify whic h Courses you are ordering.
Payment mu st be in US Doll ars drawn on major
US Bank Mass. Residents add 5% sales ta x.

Compa ny Purchase Orders also acce pted.

PHONE ORDERS· FREE
To order by phone call (617) 664·3657 with your
credit card information . It won't cos t you a dime ,
because we'll deduct the cost of the call from the
cost of the Courses you order .

NO RISK GUARANTEE
There's abso lu te ly no risk to you. If you're not
complete ly satis fied, si mp ly return your order within
30 days . We'll send you a full refund.

AIR MAIL
The pr ices shown inc lude surface ma il pos tage . For
Airmai l shi pme nt please write for additional cost,
specify ing Courses to be ordered.

APRACTICAL DIGITAL
ELECTRONICS KIT FOR
LESS THAN SilO I
Suitable lor Beginners

Meet the challenges of today's Incredibly rapid changes
in electronics quickly and easily. This Innovative kit
is as exciting as the circuits you build and explore.

Dicilll [leclrOlic Kit
suilIIlIe forbecilllfS

CAMBRIDGE
LEARNING Inc.

[ffi IZJ 1 Judith Drive, North Reading, MA 01864

<,

Learn the wo nders of dig ital electronics and see how
quickly you are designing your own circu its with the
SUPERKIT which contains:

Seven TIL integrated ci rcuits, brea dboard , LED's, and
all the DIL swi tc hes, resis tors, capacitors and ot her
components to buil d int erest ing di git al circ uit s; plu s
a very clear and thoroughl y tested instructi on manual.
This co urse teaches Boolean log ic , gati ng, R-S and J·K
flipflops, shift regis ters ripp le counters and half adders.
You wil l learn about fa ult find ing , improvisation and
sub -system che ck ing and the ma nual asks plenty
of questions, but never leaves you stuck for an answer .
You don't even need a sold ering iro n! Using the same
breadboard you may construc t l it erall y mill ions of
different circuits $39.95
Order one of our wr itten Courses to complement
your SUPERKIT.
Digit al Computer Lagle & Electronics · An introduct ion
to d igi ta l electron ics desig ned spe cifically for the
raw begin ner. If you're just starti ng with Digita l
Electron ics th is is the Course for you $13.95
DIGITAL COMPUTER DESIGN - A totally revised and
updated Course using the programmed learni ng system.
This book is no t Intended for beginners but Is ideally
suited to engi neers, tec hnicians and hobbyists who
wa nt to know more about digital electronics . . .. . $17.95

ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician "?
THE LEITERS " CET

AFTER YOUR NAME SPELLS

"PRIDE"_!!!!!!!!!!!!!

F o r information a bout : _ ex a m d a t es ;
requirements ; _ _ s t u dy guidclS ;

Se n d to : N ES DA/ IS C E T
2708 W . Berry 51.

Fort Worth , TX 76109
(817) 921-9101

Nam e _

TRYIT. ~.
Take pride in"
yourprofession­
Decide to be a CET
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Ad isa Corp.
Box 1364
Palo Alto, CA 94301

Advanced Digital Corp.
12700-B Knott St.
Garden Grove, CA 92641

Advanced Logic Systems
1195 East Arques Ave.
Sunnyvale , CA 94086

Aegis Systems
202 W. Bennett St.
Saline, MI 48176

Antex Data Sys tems
2630 California St.
Mountain View, CA 90404

Apparat Inc.
4401 S. Tamarac Pkwy.
Denver, CO 80237

ASAP Computer Products
1198 E. Willow St.
Signal Hill, CA 90806

AST Research Inc.
2372 Morse Ave.
Irvine, CA 92714

Axlon Inc.
170 North Wolfe Rd.
Sunnyvale , CA 94086

Cactus Technology Inc.
3024 North 33rd Dr.
Phoenix, AZ 85017

California Computer Systems
250 Carribean Dr.
Sunnyvale, CA 94086

Chrislin Indust ries
31352 Via Colinas
Westlake Village, CA 91362

Comemco
280 Bernardo Ave.
Mountain View, CA 94040

Computer Per ipherals
1117 Venice Blvd.
Los Angeles , CA 90015

Davong Systems Inc.
1061 Terra Bella Ave.
Mountain View, CA 94043

Daystar Systems Inc.
10511 Church Rd. Suite A
Dallas, TX 75238

Dual Sys tems
2530 San Pablo Ave.
Berkeley, CA 94702

Electronic Control Technology Inc .
763 Ramsey Ave.
Hillside, NJ 07205

Gimix
1337 W. 37th Place
Chicago, IL 60609

ACCESSORY BOARD SUPPLIERS

Godbout Electronics
Box 2355
Oakland Airport, CA 94614

GSR Computers
60-10 69th St.
Maspeth , NY 11378

Hayes Microcomputer Products
5835 Peachtree Corners East
Norcross, GA 30092

Hurricane Labs
5149 Moorpark Ave.
San Jose, CA, 95129

Independent Business Systems
5915 Graham Ct.
Livermore , CA 94550

Indigo Data Systems Inc.
100 E. NASA Rd. 1
Suite 107
Webster , TX 77598

Intercontinental Microsystems
Corp.
1733 S. Douglass Rd.
Anaheim, CA 92806

Intermedia Systems
10601 South De Ansa Blvd.
Cupertino, CA 95014

Intex Micro Systems Corp.
755 West Big Beaver Rd. Suite 1717
Troy, MI 48084

JC Systems
1075 Hiawatha Ct.
Fremont, CA 94538

John Bell Engineering Inc.
1014 Center St.
San Carlos, CA 94070

Kres Eng ineering
PO Box 17328
Irvine, CA 92713

Legend Industries Ltd.
2220 Scott Lake Rd.
Pontiac, MI 48054

Lomas Data Products
729 Farm Road
Marlboro, MA 01752

Macrolink Inc .
1150 East Stanford Ct.
Anaheim, CA 92805

Macrotech International Corp.
22133 Cohasse t St.
Canoga Park, CA 91303

Magnolia Microsystems
2264 15th Ave. W.
Seattle, WA 98119

Matco
427 Perrymont
San Jose, CA 95125

Mako Data Products
1441-B N. Red Gum
Anaheim , CA 92806

Memory Merchant
14666 Doolittle Dr.
San Leandro, CA 94577

Memory Technologies Inc.
25 Main St.
Twelve Mile, IN 46988

Memotech
7500 West Yale Ave., Suite 200
Denver, CO 80227

Microcomputer Business Indus­
tries Corp.
1019 8th St.
Golden, CO 80401

Micro Intercontinental Systems
Corp.
1733 S. Douglass Rd. Suite E
Anaheim, CA 92806

Micromint Inc.
561 Willow Ave.
Cedarhurst , NY 11516

MicroSoft Corp.
10700 Northrup Way
Bellevue, WA 98004

Micro Synergy
1327 Whiteacre Dr.
Clearwater, FL 33516

Microtek
9514 Chesapeake Dr.
San Diego, CA 92123

Mosaic Electronics
Box 748
Oregon City, OR 97045

Mountain Computer
300 EI Pueblo Rd.
Scotts Valley, CA 95066

MPC Peripherals Corp.
9424 Chesapeake Dr.
San Diego, CA 92123

Netronics
333 Litchfield Road
New Milford, CT 06776

N.O. General Data Services
7230 Chadbourne Dr.
New Orleans, LA 70216

Orange Micro Inc.
1400 North Lakeview
Anaheim, CA 92807

PDS Universal Inc .
2630 Walnut Ave. Suite G
Tustin, GA 92680

Personal Computer Products Inc .
16776 Bernardo Center Dr.
San Diego, CA 92128

Persyst
15801 Rockfie ld
Suite A
Irvine CA 92714

Precision Technology Inc .
Computer Products Div.
2970 Richards St.
Salt Lake City, UT 84115





How to saveon ZX81

THE ORGANIZER Aninformation
storageprogram. Store thenames. address­
es. phone numbers. birthday and anniver­
sary dates ofyour friends and business
acquaintances.

THE STOCKOPTIONANA­
LYZER Evaluatestock optionsquickly.
Output includes anunexercised ROI.annual
ROI. andNETworth. Last tradingdaycal­
culated bycomputer.
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VU-eALCThisprogram constructs.
generates. and calculates large tables for
financial analysis. budget sheets. and pro­
jections. Animmensely powertul analysis
chart.

CHESSAND CHESSCLOCK
Sixlevels. Allthelegal moves including
castlingand enoassant,Keeps aseparate
record of plays made foreasy reference.
Play anotheropponent ormatchwits with
thecomputer.

THE BUDGETER Keep track ofyour
personal budgets and expendifures incate­
gories SUchasfood . clothing , rent/mort­
gage. medicine. education. savings. auto.
and more.

THE HOMEIMPROVEMENT
PLANNER Storeupto20roommea­
surements (length. width. height), compute
total areaineach(wall . floor). estimatecosts
ofpainting , wall papering andcarpetsand
draw houseblueprints.

SUPERMATHDrill yourself onaddition,
subtraction. muniplication. and division
with fiveleveisofdifficulty. Eachproblem
graphicallydepicted.

BACKGAMMON AND DICEAper­
fect blend of chance and s~11. Uses machine
codetochoose itsmoves. Full game includ­
inggraphicsboard.rollingdice. and double
cube. Playthecomputer oranother opponent.

THE LOAN/MORTGAGE
AMORTIZER Compare thecostof
loans fromdifferent banks. review the
details ofyour homemortgage. Beawareof
thecost and how tomlnimzethatcost.

THE HOMEASSETMANAGER
Ahomeinventoryprogram that can bevery
valuableincase offireor theft. Recordsdate
ofpurchase. placeof purchase. description.
price. serial # andmodel#.

THE LISTMANAGER Mailing List­
keeps trackofpersonal orbusinessmailing
listsofupto 115 names byname. address
or ~p code. Phone Book-keepstrack
ofpersonal or busnessnumbers for upto
180names.

THE GAMBLER Match your Black­
jack s~lIs withtheZX81 orTSlooo. Full
graphicaldisplayof cardsdean and win­
nings. Includes DoubleDown.Min-Maxbet­
ting. Also aSlot Machinecompletewrthroil­
ingtumblers, payoff values. and coindrop.
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THE COUPONMANAGERKeep
track ofcoupons you save showing v.1lat
they are for. wflere they areoffered. starting
and ending datesfor vafidity.

REALESTATE INVESTMENT
ANALYSIS Twodifferent investment
strategies. Thefirstselectionallows the
usertochoose betweenrentingor buying.
Thesecond selection consists ofadetailed
analysisoftherental investment property.

STATES ANDCAPITOLS Test
yourself onthefiftystatesandtheir capi­
tols. Threeoptions of review areavailable.
(1)States, you provide capitols. (2)Capi­
tols. providestates. (3) Amixofstates
andcapitols.

THE CUBEGAMEThecube canbe
displayed inthree views: (1) Sofid; (2)Two­
Dimensional (unfolded); and (3) See-thru
cube (3-0). Youstart with thecube solved.
set it upanyway you like. orpick upfrom a
previoussesson.
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THE CARPOOLERKeeptrack of
car usage bydriver. destination. and date.
Rider data and time ofdepartureis logged .
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PERSONAL FINANCEPLAN­
NERPertormcalcu lations. financea
house. acar. keepsavings accounts. repay
loansandcalculateanamortizationschedule
whichcan begenerated forany ofthefinan­
cial programs.

THE FLIGHTSIMULATOR Take
control of highlymaneuverable lightaircrart.
With full controls. instrumentationand nav­
igational aidstoavoid hazardsinlanding.

GRIMM'S FAIRYTRAILSAsuper
gameinvolvingayoung princetrapped in
amaze, being chased byrelentless maze
dwellers. You controltheprinceand the
chase ison. Lifecrystas and sacred stones
are thegoal.

THE MIXEDGAMEBAGI
Bowiing- roilyour ball down thealley con­
trolling its flight from akeyboard.

~w~w~Ora¥ f~ea~~~o~~~t evil
BingoCaller- use ZX81or TSlooo to ran­
domlycall aBingo game.
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STOCKMARKET-TECH.
ANALYSIS I Programuses "technical
analysis" of price andvolumedata to fore­
cast thedirectionattheMarket orofany
stock. Trackupto6stocks without reloading.
Youneed 30trading days ofdata. clo~ng
priceand day'svolume. Anafyticalsumma.,.
ofeach stock average iscomputed.
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PORTFOLIO ANALYSIS Program
pertormsminimum riskandmarket sensi­
tivitycalculations foraportfoliocomposed
from asetof stocks. Aportfolio is formed .
wflichgives theminimum amountofnon­
market riskforagiven level ofsensitivity.
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THE STAMP COLLECTORInven­
toryand store upto600SCOTTnumbers in
a SInglesession showing quantity on hand.
bymajor classification. and provide full
want lISt support,
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orTSIOOO software.

.,
o Bigflap Attack #42
o Pinball #35
o Srock MarketGame (27 1o Fortress ofZor1ac #36
o Manufacturing Control #51
o The PuzzJer #48
o Checkbook Manager ; 49 1o Inventory Control #fIJ
o SpaceRaiders, Bomber .5
o F!'Ogger #37

o A"""ABC Gator i33 1

How to order today!

Calltoll tree

800·543·3000
- - - --- (opc'ftto r509If--- - - --

component, please write Sinclair at theaddress
listedbelow.)

Butdon't delay. This isa limited time software
offerwhilesupplies last.

Just callourtoIl-free number anduseyoor
MasterCard or VlSA,Orsend thiscoopoo witha
checkor mooey order, It'sas easyas that.

Call toIl-free:800-543-3000. Askforoperator
509, InCanada call 513-729-4300.operator 509.
Have yoorMasterfard or VlSAready whencall­
ing. Phones open 24boors aday, 7daysa week.
Thesenumbersare foralders only.

If you simplywant information, pleasedon't
call, write Sinclair Research. Ltd., 2 Sinclair
Plaza, Nashua, NH 03061.

(Sony, norefundsonsoftware. Defective
cassettes willbe replaced.)

o PortfolioAnalysis141
o VU-CALC #11
o SuperMath#14
o List Manager #45
o States andCapitols #32
o Flight Simulator#6
o Srock Market-Tech.

Analysis I ;46
o Chess#7
o Backgammon 18
o Gambler#43
o Cube Game 119
o Grimm's FairyTrails #44
o Mixed CameBagI #26
o Supennaze #34

City

Name

Street

Fillin thespacebeside total foryour totalpayment

o 1cassette: $15.00 0 4 cassettes:$45.00
o 2cassettes:$25.00 (save S15.oo)

(save $5,(0) 0 5 cassettes:$50.00
o 3 cassettes:$35,00 (save $25.(0)

(save SI0.(0) 0 6 cassettes ormore:
S10,00each S'--- _

o TheOrganizer 110
o TheBudgeter #38
o Loan/Mortgage

AmortizerI39
o Coopon Manager112
o CarPooler ;40
o Stamp Collector 1'31
o StockOption Analyzer ' 13
o Home Improvement

Planner #,29
o HorneAsset Manager #47
o RealEstateInvestment

Analysis ;30
o PersonalFinance

Planner #28

Sinclair;' thecompany that invented theworld's
mostaffordablecomputer, has inventeda wayfor
you toorderthe most affordablesoftware- right
from yourhorne!

You've neverhadthis widea selection before,
Yoo canplaygames that challenge you. instead of
boreyou. Yoo canlearn 11e\'" hoosehold applica­
tions andbusiness programs that reduce work
dramatically.

Only Sinclair offers this special software savings,
OnlyZX81or Timex TS!Ooo ownersare eligible.

T he m ore you buy, the more you save .
A serious Sinclair software offer.

Thefirstcassetteyoubuy, youbuyat normal
cost: SI5.oo. Buteverycassettethereafter, youget
at a savings.

Thelist below explains how muchyousave,
basedonhowmuch youbuy, It couldn't be easier,

Yooweresmartto buy theZX81or the
TSlooo. Yooll be evensmarterto takeusup 011
thissoftware offer, All cassetteslistedat left work
011both theZX81andtheTSlooo_All cassettes
are 16K.which means 1'00 need the 16KMemory
Module. (Ifyouwantmore infonnation 011this...------• Ad. code : I Mailto: Sinclair Research, Ud.

B4RE One Sinclair Plaza, Nashua,NH03061

Check theboxes ofallcassettes youwant. 0 Check ormoney order enclosed.

PlusShippinglHandling $5.00 1
-0 1

Us.-. 1
1
1

1State Zip 1
'SincIair technology is theheart ofboth the ZX81 andIre TimexlSincIair 1000.
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1
1
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INVENTORY CONTROL STOCK I
- keepstrack of inventorylevels. suppliers.
re-order levels andtypes forupto400items.
STOCK II - keepstrack of inventory levels
forupto 2.500items.
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ATOR THE ABC GATOR Designed
to teach recognitionandsequence of the
alphabet. Combinescomputerinstruction,
music and video games.

SPACE RAIDERS, BOMBER
TimexlSindairversionofthepopulararcade
games full ofbombs androckets andcol­
lisions withskyscrapers.

FROGGER Plays likethearcadegame
Hop thefrog over traffic. snakes. croco­
diles. and treacherousdiving turtles before
timerunsout.

\. oJ

CHECKBOOK MANAGER Aper­
sonal orbusiness checking account pro­
gram tostore andsortbanking
transactions. On 9O-minute tape. upto
3,600transactions can bestored.

THE PUZZLER Comes W11tltwo
options: Inversionand Double Inversion.
Inversiontakes at east 250moves tosolve
it. DoubleInversion istwice ashard.

~
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MANUFACTURING CONTROL
A comprehensive manufacturing system.
Monitor cost factors. track work inpro­
gress, keepdailyaccount ondetailsthat
meanprofit or loss for up to 150 products.

FORTRESS OF ZORLAC Asuper
fastgameinl'.l1ichyou are thecommander
of a fleet ofspaceships. Your mission is to
rid thegalaxy of thedreadedalien.
lORLAC.

..c_......~ .....~ t • • • •
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STOCK MARKET GAME Bullor
bear?This realisticsimulationlets you ana­
lyze information. buyand sell stocks. take
outand pay offloans .. andwin. if you can
accumulate$50.000in "TheMarket."

~.~
BIGFLAP ATTACK \\)urebeing
attacked l1jgiant birds) To defend yoursett
shoot thebirds right between theeyes.
10levels of playabi~ty.

SUPERMAZE Navigate your way
throughathree-dimensional maze. with
trapdoors. gold bars. marker stones. and
compass. Tenseparate mazes. Three­
dimensional graphics.





Repeated By Popular Demand!

SAMS 20% DISCOUNT SALE
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FOUNDATIONS OF
COMPUTER TECHNOLOGY
Thorough int roducti on to com­
puting history, evolution , and
current concepts. Examines basic
elements and systems as well as
tec hno logy. Requires no prior
knowledge of computers, elec­
tron ics, or math . Excellent basic
text. By Joseph C. Giarratano .
Ask for No. 21814 . . . .~

Now Only $18.36

MODERN
COMPUTER CONCEPTS
Covers memory types and de­
vices, CPUs, data com munica­
tio ns, computer netw orks and
architectu res, videot ex in major
countries , and more . Sequel to
No. 21814 . Best if you're already
familiar with basic electronics,
number systems, and so fo rth .
By Joseph C. Giarratano.
Ask for No. 21815 . . . .~

Now Only $18.36
Both books, ask for
No. 21816 ~

Now Only $31.96

Helps you make an informed
choice. By William Barden, Jr.
Ask for No. 21698 . ... . $6.95

Now Only $5.56

PERSONAL
COMPUTERS HANDBOOK
You'll need th is practical guide
that explains the hows and whys
of your micro's microprocessor,
memory, peripherals, program­
ming, and hardw are/ software
troubleshooting . By Walter H.
Buchsbaum.
Ask for No. 21724 . .. .~

Now Only $10.36

GUIDEBOOK TO
SMALL

COMPUTERS

" .
HOWARD W. SAMS
CRASH COURSE IN
MICROCOMPUTERS
No previo us computer knowl­
edge is necessary, because this
one's intended for t hose who
need to know about microcom­
puters and programming FAST!
Self-teaching format makes it
excellent for learning on you r
own . By Louis E. Frenzel.
Ask for No. 21634 . . ..~

Now Only $15 .96

MICROCOMPUTER PRIMER
(2nd Edit ion)
Excellent for readers seriously in­
terested in the whys and hows of
a microco mputer 's work ings,
and an ideal co mpanion to
CRASH COURSE IN MICROCOM­
PUTERS. Has five appendixes! By
Mitchell Waite and Michael
Pardee.
Ask for No. 21653 . . . . -$-M:-5&

Now Only $11 .60

COMPUTER
FUNDAMENTALS

GUIDEBOOK TO
SMALL COMPUTERS
Presents an unbiased review of
the capabilities of 21 current ly
popular microcomputer systems
from 14 different manufacturers .

CIRCLE 7 ON FREE INFORMATION CARD

w ords, statements, and func­
t ions usable with any computer
runn ing a variation of Microsoft
BASIC, including the IBM Pc.
Also co nta ins new advanced
BASIC covera ge, new ga me­
program listings (Rubik's Cube,
M icrospace Invaders, Wo rd
Scrambler), and many new self­
tests with answers to help your
prog ress. High ly usef u l and
user-f riendly material for begin­
ners and more advanced users
alike, regard less of occupat ion .
By Mitchell Waite and Michael
Pardee.
Ask for No. 22014 ... .~

Now Only $14.36

PASCAL PRIMER
You'll generate powerfu l pro­
grams in UCSD™ Pascal as th is
Sams pow erhou se gu ides you
through prog ram structure and
procedures-clarif ies state­
ments, variables, and more !
Ideal for beginner s. By David Fox
and Mitc hell Waite .
Ask for No. 21793 . . . .~

Now Only $13.56
UCSD is a t rademark of UC Regent>. San
Diego campus.

COMPUTER
GRAPHICS PRIMER
Amaze yourself! Create com ­
puter anim ati on and ot her
graphics routines and techniques
with th is colorfu l Sams best­
selle r. Many examples, al l in
BASIC. By Mitchell Waite .
Ask for No. 21650 . . . .~

Now Only $11.96

SAMS/WAITE PRIMERS

Once again, Sa ms helps you in­
vest in your future with a flat
20% discount on genuine Sams
Computer Books, the same ones
you' ll f ind in our latest regular
catalog!

The sale includ es our brand­
new 1983 ti t les as we ll as our
best-sellers-books about the
Apple II ~, I B M~ PC, Timex
Sinclair 1000~, VIC-20, Commo­
dore 64, TRS-801ll, and more!

If you' re into computing, you
need to be into a Sams Book
now!

CP/M@PRIMER
Start reading CP/M Primer today
and sta rt using CP/M tonight !
Your complete, one-sto p source
book for te rm inology, concepts,
system startup, and software ! By
Stephen Murtha and Mitchell
Waite.
Ask for No. 21791 . . . .~

Now Only $11.96
CP/M is a registered trademark of Digital
Research. Inc.

UNIX PRIMER PLUS
A clearly written , friendly intro­
duct ion to the powerful UNIX
operat ing system. Ideal for stu­
dents, offi ce workers, new com­
puter users, and othe rs learning
about or starting on a UNIX­
based system . By The Waite
Group, Inc.
Ask for No, 22028 . ...~

Now Only $15.96

BASIC PROGRAMMING
PRIMER
(2nd Editi on)
Improved and expanded edit ion
gives you fundamental key -
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STD BUS INTERFACING
Gives you all informat ion and
circuitr y needed to use your STD
bus computer system for cont rol­
ling inst ruments or processes, or
for acquiring data fro m an elec­
tr ical device. Has immediately
usable assem bly language
software , too. By Christopher A.
Titu s, Jonath an A. Tit us, and
David G. Larsen.
Ask for No. 21888 ... .~

Now Only $11.16

ELECTRONICALLY
SPEAKING: COMPUTER
SPEECH GENERATION
Learn the basics of generating
synthet ic speech with an Apple
II, TRS-80, or another popular
microcomputer! Includes tech­
niques, a synthesizer overview,
advice on prob lems, and more.
By John P. Cater. .
Ask for No. 21947 .. . .~

Now Only $11.96

l~ lI.
FORTH PROGRAMMING
Shows you th e differ ences be­
tween FORTH-79 and fig-FORTH,
and how to wr it e or modify
software using eith er diale ct .
Includes more than 50 fast-act­
ing, useful programs. By Leo J.
Scanlon.
Ask for No. 22007 . .. . -$-t&.95­

Now Only $13.56

MICROCOMPUTER
PROGRAMMING &
INTERFACING

NEW P & I BOOKS!

conversi ons , binary and octal
arithmetics, Boolean algebra ,
and implementi ng Boolean rela­
t ionships in gati ng and inverti ng
circuits. By Edw ard Bukstein.
Ask for No. 21451 . .. .. -$-9:95­

Now Only $7.96

SOUL OF CP/M®: USING
AND MODIFYING CP/Ms
INTERNAL FEATURES
Teachesyou how to modify BIOS,
how to use CPIM system calls in
your ow n prog rams, and more.
You' l l need to read CPI M
PRIMERor otherw ise understand
CPI Ms out er-layer ut i l it ies,
though . By Mitchell Waite.
Ask for No. 22030 . . . .~

Now Only $11.96

CP/M® BIBLE: THE AU­
THORITATIVE REFERENCE
GUIDE TO CP/M
Simple, easy-to -use handboo k
that gives you fast access to all
CPIM con vent ions, keyw ords,
commands, utiliti es, and more.
Includes CP/M -86 , MP/M -80 and
86, and CPlNet , too. By Mitc hell
Waite.
Ask for No. 22015 . .. . -$+&.-95-

Now Only $15.16

THE WORLD CONNECTION
Powerful information that shows
you how to select and use
a modem fo r sendi ng and re­
ceiving electronic mail, making
use of computer networks like
Compu Serve and The Source,
using electro nic bulletin boards,
and more! ByTimothy Orr Knight .
Ask for No. 22042 . .. .~

Now Only $8.76

WHAT DO YOU DO
AFTER YOU PLUG IT IN?
Complete tutorial covers use of
microcomputer hardware , soft­
ware, languages, operating sys­
tems, data comm unications, and
more, fo llowed by anoth er tu to­
rial on workable solut ions to th e
practical prob lems you'll meet
w hi le using t hem . By William
Barden, Jr.
Ask for No. 22008 .. . .~

Now Only $8.76

26 BASIC PROGRAMS
FOR YOUR MICRO
Features 26 previously unpub­
lished, simple-to-complex games
you can run on almost any brand
of microcomp ute r as long as you
have enough RAM on board .
Mos t take between 500 and
5000 bytes, wi th the highest tak­
ing 13K. Conversion charts in­
cluded. By Derrick Daines.
Ask fo r No. 22047 . ... -$-H-:-95­

Now Only $9.56

COMPUTER DICTIONARY
& HANDBOOK (3rd Edit ion)
Largest , most complete refer­
ence book available on all phases
of computers and their applica­
ti ons. More th an 22,000 def i­
nit ions and fourte en appendixes.
By Charles J. Sippi and Roger J.
Sippi .
Ask for No. 21632 . . . .~

Now Only $27.96

COMPUTER MATH

PRACTICE PROBLEMS IN
NUMBER SYSTEMS. LOGIC.
AND BOOLEAN ALGEBRA
(2nd Editi on)
You' l l need no special mat h
background to use this 64-lesson
intr oduction to digital computer
math. Covers number systems,

CIRCLE 7 ON FREE INFORMATION CARD

in all! By Charles J. SippI.
Ask fo r No. 21696 . ...~

Now Only $12 .76

MICROCOMPUTER MATH
Excellent int roduction to binary,
octal , and hexadecimal numbers,
plus arithm etic operations on all
microcomputers and mo re .
Man y pract ical examples and
self-tests.ByWilliam N.Barden, Jr.
Ask for No. 21927 . . ..~

Now Only $9.56

BOOLEAN ALGEBRA FOR
COMPUTER LOGIC
A basic intro duct ion to Boolean
algebra as applied to th e design
of computer circuits . Covers ev­
eryth ing from the binary number
system to Karnaugh maps. No
knowledge of hig her math or
advanced electron ics needed. By
Harold E. Ennes.
Ask for No. 21554 .. . . .~

Now Only $6.36

BASIC: FUNDAMENTAL
CONCEPTS
This comprehens ive int roduction
to BASIC and its dialects can also
help you learn to convert BASIC
programs f ro m one dialect to
another and understan d th e
problems that come up when a
prog ram in the wrong dialect
runs on your comp uter. Many
programs included. By Joseph C.
Giarratano.
Ask for No. 21941 ... .~

Now Only $18.36

BASIC: ADVANCED
CONCEPTS
Cont inues t he f undamenta l
BASIC commands and concepts
begun in No. 2194 1, this t ime
using BASIC as a to ol to help you
understand p rog ram storage
wi t hi n t he compute r, explore
floating-point arit hmet ic, exam­
ine number systems commonly
used, and more. By Joseph C.
Giarratano.
Ask for No. 21942 ....~

Now Only $18.36 ,
Both books, ask for
No.21943 ~

Now Only $31.96
All four books together, ask
for No. 22045 ~

Now Only $55.96

DICTIONARIES

COMPUTER DICTIONARY
(3rd Edit ion)
More th an 12,000 definit ions in
thi s paperback reference t rans­
late computing term inology into
language you can easily under­
stand . Good for compute r vet­
era ns and nov ices ali ke . By
Charles J. SippI.
Ask for No. 21652 . .. . -$+5-:95­

Now Only $12.76

MICROCOMPUTER
DICTIONARY
(2nd Edition)
Most current , down-to-earth,
and compl ete explanation of
microcomputer products, proce­
dures, system s, techniques, and
compon ent s ava i lab le. More
than 5,000 terms and definit ions
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computer, how word -processing
software w orks, presents details
for more than 50 word ­
pr ocessing systems, includ inq
app licab le har dw are and W/ P
software, and more . By Steven F.
Jong.
Ask for No. 21929 .. .. -$-+-+:-95-

Now Only $9.56

HOW TO WRITE COBOL
PROGRAMS IN AN MP/M®
ENVIRONMENT
Shows you how to write COBOL
pro grams f o r a mu lti p le­
t erm inal , Z-80 / 80 80 , CP/ M­
based microcomputing syste m
that lets more th an one user ac­
cess the same f ile at the same
t ime w it hout interf eri ng wi t h
each ot her. Describes system de­
sign and more . By Neil G. Gelb .
Ask for No. 21936 .. ..~

Now Only $10.36

__-----OJj

~
SCifWARI

~lJ.
BASIC BUSINESS
SOFTWARE
Explain s the fundamentals of
business softwa re development ,
how to evaluate canned soft­
w are, and how to write some of
your own . Covers infor mat ion
storage and retr ieval, inventory
control, payrol l, and gene ra l
ledger prog ramming . By E. G.
Brooner.
Ask for No. 21751 . .. .~

Now Only $9.56

MICROCOM PUTER DATA­
BASE MANAGEMENT
Create your own data base pro­
gram ! Complete tutorial show s
routines you can use to control
and access lar ge amoun ts of
data w it h a microcomputer. Also
explains operat ion of 3 comm er­
cial data base programs now on
the marke t. By E. G. Brooner.
Ask for No. 21875 . . ..~

Now Only $10.36

TV TYPEWRITER
COOKBOOK
Shows you how to put words
and pictures onto an ord inary TV
screen w it h TVT! Int rodu ces you
to basic TVT system design, in­
cludi ng memor y types, interf ace
circuitry, hard-copy output, and
color gra phics . By Don Lancaster.
Ask for No. 21313 . . . .~

Now Only $9.56

1 ~~sS
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SON OF CHEAP VIDEO
Brings you specs for a low-cost ,
do -it-you rself custo m EPROM
character generato r, plus lower­
case for an Apple II, cheap video

-for 808 0/Z-8 0, a complete video
display for $7, and more ! By Don
Lancaster.
Ask for No. 21723 . ...~

Now Only $8.76
Both books. ask for No .
21766 . ~

Now Only $12.76

I

THE CHEAP VIDEO
COOKBOOK
Shows you how t o build and use
a $20 , seven-IC circuit th at lets
your computer provide any al­
phanumeric or graph ics format,
including high resolu t ion and a
f our-color mod e, via software
control. By Don Lancast er.
Ask fo r No. 21524 .. . .. +7-:-95­

Now Only $6.36

lJ.

BUSINESS
PROGRAMMING

WORD PROCESSING n.
FOR SMALL BUSINESSES
Tells you about do ing pract ical
word processing on a personal

CIRCLE 7 ON FREE INFORMATION CARD

EXPERIMENTS IN
ARTIFICIAL INTELLIGENCE
FOR SMALL COMPUTERS
Takes yo u int o th e f ascina t ing
wor ld of art ificial inte lligence,
w here you and your computer
directly parti cipate in sessions in­
volving reasoning, problem­
solving , creat ivity, and verba l
com munication. By John Krut ch .
Ask for No. 21785 . . . ..~

Now Only $7.96

.-
BASIC

pROGRAMMER'S
NOTEBOOK.--

INTRODUCTION TO FORTH
A fundamenta l approa ch to pro­
g rammi ng i n all versio ns of
FORTH, using MMS FORTH in
par t icular. Program examples are
di rectly compared to the same
progra m wr itten in Microsoft
Level II BASIC f or clarity. By Ken
Knecht .
Ask for No. 21842 . . . .~

Now Only $8.76

I~
_ I J

BASIC PROGRAMMER'S
NOTEBOOK
A valuab le boo k w it h m any
t im e-savi ng BASIC subrout ines
and programmi ng pract ices usu­
ally known only to highly ex­
peri enced prog rammers. A lso
co ntai ns several debugg ed
and easi ly m od if ied p rogram
samp les .
By Earl R. Savage.
Ask for No. 21841 .~

Now Only $11.96

GENERAL
PROGRAMMING

DON LANCASTER'S MICRO
COOKBOOK, Volume 1:
FUNDAMENTALS
Includes so me g roun d- zero
basics, a real-w orld set of rules
for the novice mic ro-user, prag­
matic number systems and logic,
usabl e code s, memo ry, and
memory devices. Dedica ted t o
helping you bui ld your begin ner­
level microcomputing skills into
knowledge you can prof it from
and enjoy. By Don Lancaster.
Ask for No. 21828 . .. .~

Now Only $12.76

COMPUTER LANGUAGE
REFERENCE GUIDE
If you know at least on e lan­
guag e, t his small bo ok can help
you understand six mo re! Seven
chapters cover seven languages
and an eig hth presen ts a
keyword dict ion ary. By Harry L.
Helms, Jr.
Ask for No. 21786 . . .. .~

Now Only $7.96

INTRODUCTION TO
ELECTRONIC SPEECH ffa
SYNTHESIS JW.
Helps yo u unde rst and how a
human " voi ce" is elect ronically
created , explains the t hree cur­
rent digital synthesis technol­
ogies used, and tells you wh at
you can expect in speech quality
as it relates to data rate and th e
cost of me mory devices. By Neil
Sclater.
Ask for No. 21896 . . . . .~

Now Only $7.16
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ENHANCING YOUR
APPLE II, Volume 1
Shows you how t o mi x te xt,
LaRES, and HIRES anywhere on
th e screen, how t o ope n up
w hole new wor lds of 3-D
graphi cs and special effects w it h
a one -w ire modifi cat io n, and
more. Tested goodies fr om a
trusted Sams aut ho r ! By Don
Lancaster.
Ask for No. 21846 . .. .~

Now Only $12.76

MOSTlY BASIC:
APPLICATIONS FOR YOUR
APPLE II, Book 2
Now, a second go ldmine of fas­
cin at ing BASIC pr og rams f or
your Apple II, featuring 3 dun ­
geons, 11 household prog rams,
6 on money or investment, 2 t o

APPLE INTERFACING
Brings you real, tested interf ac­
ing circuits t hat wo rk, plus the
necessary BASIC softwa re to
connect your Apple t o the out­
side wo r ld . Let s yo u con trol
othe r device s, monitor man y
event s, and commun icate w it h
oth er computers, modem s, serial
printers, and more! By Jonathan
A. Titu s, David G. Larsen, and
Christoph er A. Titus.
Ask for No. 21862 . . . .~

Now Only $8.76

no assem bly language pro ­
grammin g experience. By Marv in
L. Dejo ng.
Ask for No. 21894 . . . .~

Now Only $12.76
IJ-

u

APPLESOFT LANGUAGE
Only comp lete text available on
Appl esoft BASIC! Self-teaching
f orm at sim plifies learning and
lets you use w hat you learn FAST.
Ideal for businessmen, hobb yists,
and profes sion alsl Many pro­
g rams inc lu ded . By Brian D.
Blac kw ood and George H.
Blackwood .
Ask for No. 21811 . . . .~

Now Only $8.76

POLISHING YOUR APPLE
Clearly wr itten, high ly practica l,
concise assemb ly of all proce­
dure s needed for w rit ing, disk­
filing , and printing pro grams
w ith an Apple II. Posit ively ends
your searches throu gh endle ss
manuals to f ind th e routine you
need! By Herbert M. Honig .
Ask for No. 22026 .. . .. -$4-,.%-

Now Only $3.96

INTERMEDIATE LEVEl
APPLE II HANDBOOK
Hands-on aid for explor ing the
entire internal f irm ware of your
Apple II and f ind ing out w hat
you can acco mpl ish w it h it s
6502 microproce ssor t hrough
machine- an d assemb ly-l an ­
guage progr amming . By David
L. Heiserman .
Ask for No. 21889 . . ..~

Now Only $13 .56

APPLE II ASSEMBLY
LANGUAGE
Shows yo u how to use t he
3-character, 56-w ord vocabulary
of Apple's 6502 to create powe r­
ful , f ast-a ct ing pr ogramsl For
beginners or th ose w ith little or

APPLE@ PROGRAMMING
& INTERFACING

THE APPLE II CIRCUIT
DESCRIPTION
Provides you w ith a detai led cir­
cuit descript ion of all Apple II
motherboards, includ ing the
keyboard and power supp ly.
Come s complete w it h timi ng
diagrams for major signals and a
discu ssion of differences be­
tween the various revisions. By
Winston D. Gayler.
Ask for No. 21959 ....~

Now Only $18.36

COMPUTER-ASSISTED
HOME ENERGY
MANAGEMENT
Helps yo u create a working
energy mon ito r, using your mi­
crocompute r, inexpen sive tem ­
peratu re senso rs and other
hardw are. Includes BASIC and
8080/Z-80 programs, construc­
tion deta ils, ope rati onal analysis,
and suggestions . By Paul E. Field.
Ask for No. 21817 . ...~

Now Only $12.76

INTERFACING & SCIENTIFIC
DATA COMMUNICATIONS
EXPERIMENTS
Focuses on using the universaI
asynchronou s rece iver /trans­
mitter (UART) chip in order to
help you r understanding of
communication chips. Explores
operation of teletypewrite r inter­
faces and serial transmission cir­
cuits. By Peter R. Rony.
Ask for No. 21546 . .. ..~

Now Only $6.36

ru
COMPUTER PROGRAMS
FOR MACHINE DESIGN
Ready-to-use BASIC progr ams to
help mechanical and material
engineers, ma chinists, techni­
cians, and students solve every­
da y probl ems in machine
technology. Data can be manip­
ulated repeatedly to note design
variables. By Robert J. Wenzel .
Ask for No. 21960 .... Uh%-

Now Only $17.56

GENERAL INTERFACING

THE S-100 AND OTHER
MICRO BUSES
Discusses microcomputer bus
systems in gener al, examines 21
of the most popul ar ones in use,
and explore s w ays you can use
to interface one w ith another.
By Elmer C. Poe and James C.
Goodw in II.
Ask for No. 21810 . . . . .~

Now Only $7.96

COMPUTERS AND
PROGRAMMING GU IDE
FOR SCIENTISTS AND
ENGINEERS
(2nd Edition)
Outlines the capabilit ies and limi ­
tat ions of a computer, explore s
its use in problem solving, and
helps yo u de vel op the sk i l ls
necessary to use a computer in
science and engineering rather
th an bu sin ess. By Donald D.
Spencer.
Ask for No. 21693 .. . .~

Now Only $12.76
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TRS-80 FOR KIDS FROM
8 TO 80, Volume 1
Amazingly effective information
suitable fo r begi nn ing TRS-80
programmers of any age, espe­
cia l ly yo ungs ters . No special
backgrou nd is needed . Same
principles used at Nationa l Com­
pute r Camp help yo u learn
quickly and easily. By Michael P.
Zabinski.
Ask fo r No. 22046 .. .. .~

Now Only $7.96

CLEAN SLATE WORD
PROCESSING FOR THE
TRS-80
Possibly the most precisely de­
tailed word-proce ssing software
documenta t ion on the market,
comple te with program source
code and aut hor commenta ry.
Shows you how to make th e
most of your CLEAN SLATE pro­
gram and how to modify it to
suit your taste or special needs.
By Henry Melton .
Ask for No. 22005 . .. .~

Now Only $14.36

TRS-80 MODEL I, III,
AND COLOR COMPUTER
INTERFACING PROJECTS
A unique boo k for beginn ing in­
terfacers w hich includes 14 sim­
ple , usef ul, and easy-to-bui ld
construct ion projects to help you
make use of your TRS-80 model
1, 3, or Color Computer in the
real world . By William Barden, Jr.
Ask for No. 22009 . ... -$44:-95-

Now Only $11.96

REAL-TIME CONTROL WITH
THE TRS-80
Shows how to use your TRS-80
for sophisticated, low- cost con­
trol of mechanical or elect rical
devices. Only an ordinary know l­
edge of Level II BASIC is needed,
and no computer modif icatio n is
necessary. Provides everyth ing

I t.~ _ """'
I t .BASIC IlU""

1' -- -
I,,,
I,,

I ',
I ,
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TIMEX/SINCLAIR
PROGRAMMING &
INTERFACING

.USING YOUR IBM®
PERSONAL COMPUTER
Part One gets you start ed w it h
off-the- shelf p rogra ms, an d
shows you how to use the PC's
syst em hardw ar e. Par t Tw o
tea ches you to program in PC
BASIC, and includes graph ics,
music, sound eff ects, and more .
Fully indexed and illustrated . By
Lon Poole.
Ask for No. 22000 ....~

Now Only $13.56

8088 ASSEMBLER LAN­
GUAGE PROGRAMMING:
THE IBM PC
Shows you how to program the
PC w ith 8088 assembler lan­
g uage . Inclu des a com pl et e
f unct io na l descr iption of th e
8088 microp rocessor, plus a de­
ta iled an alysis of t he IBM PC
architecture and how to make
full use of it . By David C. Willen.
Ask for No. 22024 .. ..~

Now Only $12.76

~BIII~IIII~III~IIII~IIrIIIII}}ff:t:~: ~: : : ~ : ~ : : :~: : : : ~
IBM ® PROGRAMMING and monitor various equip ment
& INTERFACING and eve nts. By A nd rew C.

Staugaard, Jr.
Ask for No. 21893 .. ..~

Now Only $11.96

PET
/nt~

ZX81 BASIC BOOK
Neat ly and effectively t eaches
ZX81 BASIC la ngu age, in­
st ruct io ns, and pr og ramm ing
t echn iqu es to owners of t he
ZX8 1 perso nal co mpute r. In­
cludes many examples and exer­
cises. By Robin Norman .
Ask for No. 21957 .. ..~

Now Only $10.36

TRS-80® PROGRAM MING
& INTERFACING ..

TRS-80 COLOR lJ.
COMPUTER INTERFACING
Teaches yo u th e in t erfaci ng
techniq ues, inner worki ngs, and
operation of the TRS-80 Color
Com puter and it s hi gh ­
performance 6809 microproce s­
sor. Shows how you can control

CIRCLE 7 ON FREE INFORMATION CARD
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PET® INTERFACING
Provides you w ith un ique info r­
mation about interfacing th e PET
through each of its diff erent
outp ut ports by means of a
BASIC program and a custom
int erface you can build your­
self . Has compl et e hardwa re
and software instruction s. By
James M. Downey and Steven M.
Rogers.
Ask for No. 21795 . . . .~

Now Only $13.56

MOSTLY BASIC:
APPLICATIONS FOR
YOUR PET®, Book 2
A second collecti on of ready-t o­
run BA SIC program s th at in­
cludes t hree dung eons, eleven
household programs, seven on
mon ey and invest ment (three of
which are on the stock market),
two that test your ESP level, and
more! Thir t y-seven in al l. By
Howard Berenbon .
Ask for No. 22001 . .. .~

Now Only $11.16

COMMODORE SOFTWARE
ENCYCLOPEDIA
(2nd Edition)
Com prehensive sof tware direc­
tor y for the Comm odore PET, in­
clu ding bus iness, educati ona l,
games, f irmware, and more- 10
categories in all. Updated reg­
ularly. By Commodore Computer.
Ask for No. 21944 .. . .. #.g.§-

Now Only $7.96

VIC 20 PROGRAMMERS
REFERENCE GUIDE
An easy-to -use, detailed manual
th at helps you prog ram your VIC
20 like a pro in eit her BASIC or
machine language ! Includes a
special sect ion on VIC 20 I/ O op­
erat ion s, too . By Commodore
Computer.
Ask tor No. 21948 . ...~

Now Only $13.56

COMMODORE 64
PROGRAMMER'S
REFERENCE GUIDE
This creat ive progra mm er's wo rk­
ing too l for t he Commodore 64
includes a comp lete , detailed
dictio na ry of all Co mmodore
BASIC comm ands, stateme nts ,
and f unct io ns, fo l lowed by
BASI C program samples showi ng
how each it em w or ks, and
much, much mor e! By Commo­
dore Computer.
Ask fo r No. 22056 . . . .~

Now Only $15.96

COMMODORE 64
USER'S GUIDE
Show s you how to set up, pro­
gram, and oper ate your Com­
modo re 64, including how to do
arcade - t yp e co lo r ani mat io n,
music, and sound effects. Same
book th at com es packed w ith
every Com modore 64 computer !
By Commodo re Comp ute r.
Ask for No. 22010 .. . .~

Now Only $10.36

test your ESP level, and more­
32 in all ! By How ard Berenbon.
Ask for No. 21864 ....~

Now Only $10.36

COMMODORE
PROGRAMMING &
INTERFACING



8080/8085 MICRO­
PROCESSOR PROGRAM­
MING & INTERFACING

~lJ.
HOW TO PROGRAM
AND INTERFACE THE 6800
Introd uctory tuto ria I to
Motorola's popular 6800, em­
phasiz ing real-w o rld appli ca­
tions . Covers interna l st ructur e
inst ruct ion set , programming:
hardware, and interfacing tech­
niques . Many experiments! By
Andrew C. Staugaard, Jr.
Ask for No. 21684 ....~

Now Only $12.76

8085A COOKBOOK
A design -it -yourself gu ide to
basic microcomputing concepts
for the 8085A microp rocessor
and its fami ly-comp atible chips.
Helps you design a number of
completely operati onal, 8085A­
based mic rocomputers. By
Jonathan A. Titus, David G. Lar­
sen, and Christopher A. Titus.
Ask for No. 21697 . . ..~

Now Only $12.76

USING THE 6800
MICROPROCESSOR
No special background in digita l
electronics is needed to use this
book, whic h steps you through
the .conception, configu ration ,
Writing , and running of a variety
of programs that demo nstrate
t he powerful 6800's pract ical
applications. By Elmer Poe.
Ask for No. 21512 .. . ..~

Now Only $7.16

JU.

!J
ADVANCED

6502
INTERFACING

~1J.
PROGRAMMING AND
INTERFACING THE 6502,
WITH EXPERIMENTS
Good any time, but excellent if
you don 't have much 6502 as­
sembly language programming
or chip- level interfacing experi­
ence. Simple I/O techniques, in­
st ruct ions, and inter facing th at
can be reinforced by a KIM ,
SYM, or AIM system . By Marv in
L. Dejong .
Ask for No. 21651 . ... -$+&:95­

Now Only $13.56

~_1J.
ADVANCED 6502
INTERFACING
Contains many valuable design
techniques for machine contro l
using the 6502 and 6800 mi­
cropr ocessor fa mi lies. Teaches
interface design, understa nding
of LSI devices, and soluti ons to
typ ical problem s encountered .
By John M. Holland.
Ask for No. 21836 . . . .~

Now Only $10.36

6800 MICROPROCESSOR
PROGRAMMING &
INTERFACING

lJ.

6809 MICROCOMPUTER
PROGRAMMING AND
INTERFACING, WITH
EXPERIMENTS
I ~structiona l t ext and applica ­
nons handbook giving yo u a
solid unde rstanding of the 6809
high-perfo rmance chip . Covers
all aspects and includes much
software . By A ndrew C.
Staugaard, Jr.
Ask for No. 21798 .. ..~

Now Only $11.96

CIRCLE 7 ON FREE INFORMATION CARD
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6502 SOFTWARE DESIGN
Shows yo u how to pla ce t he
powe rfu l 6502 unde r assembly
language program control. Con­
tains 88 debugged and usable
sample programs, and a wealth
of additiona l material . By Leo J.
Scanlon.
Ask for No. 21656 .. ..~

Now Only $10.80

16-BIT MICROPROCESSORS
Carefully steps you th rough the
complexit ies of programm ing
and design ing w it h powerful
16-b it microprocessors. Covers
t he 68000 , 8086, Z800 1/2 ,
9900, and NS16000. By Christo­
pher A. Titus, Jonathan A. Titus,
Alan Baldwin , W. N. Hubin, and
Leo Scanlon.
Ask for No. 21805 ....~

Now Only $12.76

.~1J.
THE 68000: PRINCIPLES
AND PROGRAMMING
Systemat icall y guides you
th rough the 68000's complex
architecture, inst ruct ion set
pinouts, and interfacing tech~
ruq ues . Excel lent for design
engineers , prog rammers , and
students. By Leo J. Scanlon.
Ask for No. 21853 . . ..~

Now Only $11.96

6502 MICROPROCESSOR
PROGRAMMING &
INTERFACING

u

~f:~:~ :f~.:}}tmrrrrrmmrrrrrmfmrrJtmttt~IIf
you need , Including where to 16-BIT MICROPROCES- .
find the sensors and actuators . SOR PROGRAMMING & 1011';:'
By Russell M. Genet . ~CING
Ask for No. 21831 . . . . -$-M:95- INTERFACING !J;!~

Now Only $11.96

TRS-80 ASSEMBLY
LANGUAGE MADE SIMPLE
Learn how to plan, wr ite , and
hand-assembl e yo ur own as­
semb ly language prog rams in
memory, using the T-BUG and
Level II BASIC ROM subrouti nes.
Provides immed iate, short-cut
results for the user who can sim­
ply use exi st ing rout ines . By
Earles McCaul.
Ask for No. 21851 . .. .~

Now Only $10.36

TRS-80 INTERFACING nz
Book 2 ' L9
Gives you a number of advanced
ways to use the knowledge from
Book 1, includi ng generation of
control voltages and cur rents
driving high- volt age and hig h~
current loads, and many more.
Complete software furnished. By
Jonath an A. Titus, Christopher A.
Titus, and David G. Larsen.
Ask for No. 21739 .. .. $11 .95

Now Only $9.56
For both boo ks. ask
for No. 21765 ~

Now Only $16.76

e;:e::~ JIJ.
TRS-80 INTERFACING,
Book 1
Int roduces you to the various I/O
signa ls of t he TRS-80 and
suggests their use in a number of
practica l circuits . Many interest­
ing experiments for th ose with a
fai rly good understa ndi ng of
Level II BASIC. By Jonathan A.
Titus.
Ask for No. 21633 ... .~

Now Only $8.76
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l-80 MICROCOMPUTER
HANDBOOK
Acq uaints you w ith th e
hardware of the Z-80 and dis­
cusses its software aspects, in­
cluding use of machine and
assembly language. Also looks
at the microcompu te rs using
that chip. By William Barden, Jr.
Ask for No. 21500 . . . . $13.95

Now Only $11.16

TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation
PET is a registered tradem ark of Commodore Business Machines
CP/M and MP/M are registe red t rademarks of Dig ital Research, Inc.
UCSDis a trad emark of UC Regents, San Diego campus
Timex/ Sinclair 1000 is a registered trade mark of Time x Compu ter Corporat ion

l-80 MICROPROCESSOR
PROGRAMMING AND
INTERFACING, Book 1
Introduces you to the Z-80 and
its machi ne- and assemb ly­
language softwa re. Requires NO
backgroun d in computer sci­
ence, programming, or digita l

l-80 MICROCOMPUTER
DESIGN PROJECTS
Even a novice can get fir st-hand
Z-80 operat ions experience! You
actually build a small but fully
operat ional Z-80 microcomputer
having 2K of EPROM and 128
bytes of RAM , program it , check
it out, and use it in more than 75
pages of pro jects! By William
Barden, Jr.
Ask for No. 21682 . .. . $14.95

Now Only $11.96

0tr~~rr~f~~lrf~IItttttt~tt~:~:t~~~ ~~ ~~t~tt~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ : ~~ : ~ ~ : ~:~
electronics. ByJoseph C. Nichols,
Elizabeth A. Nichols, and Peter R.
Rony.
Ask for No. 21609 . .. . $12.95

Now Only $10.36

l-80 M ICROPROCESSOR
PROGRAMMING AND
INTERFACING, Book 2
Covers the interfacing of digital
circuits with Z-80 CPU, PIO, and
CTC chips . Assumes you have
read Book 1 or are familiar with
Z-80 assemb ly and machine­
langu age program ming . By
Joseph C. Nichols, Elizabeth A.
Nichols, and Peter R. Rony.
Ask for No. 21610 . . .. $16.95

Now Only $13.56
For both books, ask
for No. 21611 $25.95

Now Only $20.76

information about dig ita Is,
8080A interfacing, device select
pul ses, the 8080A instruction
set, data bus and I/ O techniques,
and much more . By Peter R.
Rony.
Book 1, ask f or
No. 21550 $16.95

Now Only $13.56
Boo k 2, ask for
No. 21551 $14.95

Now Only $11.96
For both books, ask for
No. 21552 $26.95

Now Only $21.56

l-80 MICROPROCESSOR
A DVA NCED INTERFACING
WITH APPLICATIONS IN
DATA COMMUNICATIONS
Helps you learn to exchange in­
fo rmatio n and access data bases
all over the wor ld, using a system
based on the Z-80 or almost any
other 8- or 16-bit microproces­
sor. Inclu des mu ch portab le
softwa re. By Joseph C. Nichols,
Elizabeth A. Nichols, and Keith
A. Musson.
Ask for No. 22003 . .. . $19.95

Now Only $15.96

Z-BO MICROPROCESSOR
PROGRAMMING &
INTERFACING

Bug symbol is a regist ered tr ademark of The Blacksburg Group, Inc.,
and denotes those books in the Blacksburg Cont inuin g Educat ion Series.

Apple II and Apple II Plus are registered trademarks of Apple Compu ter, Inc.
IBM is a registered trademark of International Business Machines, Inc.
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INTRODUCTORY
EXPERIMENTS IN DIGITAL
ELECTRONICS AND 8080A
MICRO COMPUTER
PROGRAM MING AND INTERFAC­
ING, BOOKS 1 AND 2
lntroductory, self - inst ructi onal

8080A MICROCOMPUTER
INTERFACING AND
PROGRAMMING
(2nd Editi on)
Teaches you device select pulse
generatio n, microcomputer out­
put, microcomputer input, and
interrupt servicing in the context
of 8080A-ba sed microcomputers
so you can develop your own in­
terfaces to other digita l devices.
By Peter R. Rony.
Ask f or No. 21933 . . .. $17.95

Now On ly $ 14.36

SAMS 200/0 DISCOUNT SALE ORDER FORM

Account Number Expires. _
Name (pr int) _
Signature _
Address _

City State Zip__

Offer good in USA only and expires June 3D, 1983. Prices subject to change without notice.
All books available f rom Sams distributors, bookstores, and computer stores nat ionwide.
In Canada, contact Lenbrook Indust ries, Ltd., Scarborough, Ontario M 1H 1H5.
Howard W. Sams & Co., Inc. , 43 00 W. 62n d, P.O. Box 7092, Indianapoli s, Indiana 46206

X0 396

Cataloq No . Otv. Special Price Total Cataloq No . Otv. Special Price Tota l

0 Check Subtotal
0 Mo ney Order Add Local Sales Tax Wh ere Applicable

0 MasterCard Add Handl ing Charge 2.00

0 VISA Total Amount Enclosed

IMPORTANT­
HERE'S HOW TO ORDER
1. Look through the Sams Book list­
ings in th is ad and f ind the books that
f it your inter ests or t he interests of
someone you know.
2. To get you r books at thi s special
discount , and in the shortest possible
time, comp lete and mail the handy
order card att ached . If th e order card
is missing, send us the ord er form on
th is page or stap le it to your purchase
or der.
3. Charge you r book s to your Mas­
terCard or VISA account , or incl ude
your check or money orde r for the
full amount due . Be sure to add $2
for handling .
4. If you' d rather order by phone,
call the Sams Order Desk at 800 ­
428-3696 to ll-fr ee or 317-298- 5566
and charge it to MasterCard or VISA.
Give t he Ord er Desk operator t he
code nu mber in th e box at th e bot­
tom of the orde r form wh en she asks
for it. Order Desk ho urs are 8 :00 AM
to 4 :30 PM Monda y thr u Friday, EST
the year ' round.
5. Mai l your orde r to :

13
Howard W. Sams & co ., Inc.
4300 West 62nd Street
PO. Box 7092.. Indianapolis, IN 46206 ;.;.;;.;;.:..:....
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(Lis t Price $299\

SALE!

$13900

(when you buy 6 tape programs at sale prices)

• We Love Our Customers
Our Prices and Service
Prove It!

• One Day Delivery Express
Mall

• Commodore 64 Program·
mers Reference Guides
Free With Purchase

• Over 500 Programs To
Choose From

• Free Catalogs

CIRCLE 22 ON FREE INFORMATION CARD

PRDTECTD
ENTERPRIZES (FACTORY·DIRECT)

BOX 550, BARRiNGTON, ilLINOIS 60010
Phone 3121382·5244 to order

GET $300.00 FREE SOFTWARE
WHEN YOU BUY A
COMMODORE 64 COMPUTER!!

Credit Card No.

o C.O.D.

YIC·20 for only 5139. plus
$59. for 8 pack of programs
Specify pack wanted_~

33K·YIC for only 5199.

41K·YIC for only 5249.

49K·YIC for only 5299.

Tractor Friction Printer 5399.

Super 10' Printer $499.

&OK Memory Expander 579.

Game Loader-Alarl 579.

D
D
D
o
Do
o

D

State --J-Zip Code _

o VISA 0 MASTERCARD

Address _

Add $10.00 for shipp ing, handling and ln­
surance. Illinois residents please add 6%
tax. Add $20.00 for CANADA, PUERTO RICO,
HAWAII orders. WE DO NOT EXPORT TO
OTHERCOUNTRIES. .
Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for delivery, 2
to 7 days for phone orders, 1 day express.
mall! •

...~.n:~~.o!g~~s.Il'~!~~~~n.~~~~~ll~~~•••••••:

We ship C.O.D. and honor Visa and Master
Card.
Name _

City _

15 DAY FREE TRIAL

Expiration Date

IMMEDIATEREPLACEMENT WARRANTY
If your computer falls because of warranty
defect within 90 days from date of purchase,
you simp ly send your computer to us via
United Parcel Service prepaid. We will " lrn­
mediately" send you a replacement computer
at no charge via United Parcel Service prepaid.
This warranty applies to ail products we sell
because WE LOVEOURCUSTOMERS!!

,•.. •..............................••
DON'T MISS THIS SALE·ORDERNOW .

LOW COST PLUG IN EXPANSION

We sell direct to customers and you save the
profit margin normally made by computer
stores, department stores and distributors, we
are Willing to take a smaller margin to develop
volume. WE LOVE OUR CUSTOMERS - OUR
PRICESPROVEIT!

PLAY ATARI GAMES ON VIC·20 $79

WE HAVE THE LOWEST PRICES

Allows memory expans ion to 60K total (20K
ROM and 40K RAM). Has six slots to add six
cartridges - you can switch select any corn­
blnatlon of memory or programs . Stop and
start any program with reset button, you don't
have to remove cartridges or turn off corn­
puter . This expander Is a must to get the most
out of your VIC-20Computer!

Accesso ries plug In direct to this computer,
extra RAM memory, data cassette, telephone
modem $99.00, deluxe 80 co lumn printer
$399.00, 170K disk drive $349.00 all plug In
direct! You do not have to buy an expensive
expansion Interface!!

WOWII Plug In our new "GAME LOADER" and
you can play all ATARI video game cartridges,
Actlvlslon, Imaglc M·Network on your VIC-20
computer. LIst $99. Sale $79.

&OK MEMORY EXPANDER $79

TRACTOR·FRICTION PRINTER $399

'Thls all new COM·STAR deluxe line printer,
prints 8Y," x 11" lett er quality full size, single
sheet, roll or fan fold computer paper, labels,
etc. 40, 66, 80, 132 columns. Impact dot matri x,
bl-dlrectlonal, 80 CPS. Includes special cable
that plugs direct Into the VIC·2Oprinter port ­
no other costly Interface Is neededI LIst
$599.00Sale $399.00.

Has all the features of the COM· STAR pri nter
shown above, PLUSI 10' carriage 100 CPS, Dot
addressab le bit Image graphics, 2.3 buffer, 18
character sets, 40, 48, 66, 80, 96, 132 columns,
prints true descender, super and subscript,
underlining. Includes special cable to plug ln­
to the VIC·2O printer port . LIst $699. Sale $499.

SUPER10" COM·STAR PRINTER $499

You get the COMMODORE VIC·2O Computer
for only $139.00 when you buy 6 tape programs
on sale for only $59.00. These 6 tape programs
list for $96.00 to $132.001 You can choose one
of these three tape program packs: 6 GAME
program pack $59.00 (Allen Invasion, Target
Command, Artillery, Chase, Snake Out, Cattle
Round Up). 6 HOME 'FINANCE program pack
$59.00 (Check Book, Calculator, The Budgeter,
Home Inventory, Income Tax, Utility Bill Saver).
6 SMALL BUSINESS program pack $59.00 (Ac·
countant, Accounts Receivable and Payable,
Inventory , Order Tracker, Estimating and
91ddlng, Appointments).

33K COMMODORE VIC $199
WITH 2% TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC·2O Computer pl~ WE ADD 8,000 BYTES
OF USER MEMORY to give you 2Y, TIMES
MORE PROGRAMMING POWERI This power­
ful tuu-slzed extra featured computer Includes
the 6502 microprocessor (LIKE APPLE) 20,000
bytes ROM with a 16K extended LEVEL II
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory , plug In expandable to
60,000 bytes , 66 key typewriter professional ex­
panded keyboard with graphic symbols on
keys, color comm and keys, high resolu tion
graphics, 512 displayable characters , text
display Is 22 line s 23 characters, sound and
music, real ti me, upper lower case, full screen
editing cursor, floa ting point decimal and trig
functions, string arrays, scroll ing , multi state­
ment lines, file management , f>EEK AND
POKE. Assembly machine language Is
availabl e. We have easy to use self teaching
books and programs. Accepts TAPE·DISK AND
PLUG IN CARTRIDGES, connects to any TV,
Includes AD adaptor, R.F. modulator, switch
box, self teaching Inst ructi on book , comes In a
beauti ful console case.

41K COMM ODORE VIC $249
WITH FOUR TIMES MORE POWER

For only $249.00 you get the 41K COM·
MODORE VIC with 400% MORE PROGRAMM·
ING POWER THAN VIC·20! We add 16,000
bytes user memory to the VIC-2O. You get a
total of 41,000 bytes memory (20,000 bytes
ROM, 21,000 bytes RAM and extended LEVEL
II BASIC) plus all the extra featu res listed!

49K COMMODORE VIC $299
WITH SIX TIM ES MORE POWER

For onl y $299.00 you get the SUPER
POWERED 49K COMMODORE VIC with 600%
MORE PROGRAMMING POWER than VIC·20!
We add 24,000 bytes user memory to the
VIC-20. You get a total of 49,000 bytes memory
(20,000 bytes ROM, 29,000 bytes RAM and ex­
tended LEVEL II BASIC) plus all the extra
features li sted!(f)
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LEARN HOW MICROPROCESSORS WORK FOR $149.95.
INTRODUCING tHE MICRO-PROFESSOR.

To order call toll free: 800-538-1542
In Califomia call 408-773-8400

rudimentary knowledge of
microcomputer technology.Wewill
provide a listof appropriate literature
to those who request it.

User optionsinclude
• Thermal Printer (PRT-MPF)$99.95

20column, alphanumeric, printer, in
BASIC, with disassembler.

• EPROM Programming Board
(EPB-MPF) $169.95 For all5

voltEPROMs (1 KB, 2KB, 4KB).
Read, copy, listand
verify capabilities.

• Speech Synthesizer
Board (SSB-MPF)
$139.95 A vocabulary

of 1200 + words plus more inthefuture.

If you'reserious about learning (or
teaching)howmicroprocessorswork,
nowisthetimeto order theMicro­
Professor.
Individualsusing theMicro-Professor
MPF-1 outside ofstructured classroom
situations should haveat least a

r - - - - - - - - - - ­Outsideof NorthAmencamall to:

@J For further infnrmaticn or order MultitechIndustnal Corporation

I
A\H In U.S. and Canadamall to: 977 Min ShenERoad, 105

• MultitechElectronics Inc. Taipei,Taiwan,ROC
195West EI Camino Real Tel.02-769-1225

Multitech Electro n ics Inc. Sunnyvale,CA 94086 TWX 19162MULTIIC,

I
23756 MULTIIC

Tel, 408·773 ·84 00
Tex, 176004 Qty. Amt

Name(Please Print) MPF-1 Micro-Professor $149.95

I Address PRT·MPFThermal Printer $99.95==:
City EPB-MPF EPROM Programming Board $169.95 - - -

I
State Zip SSB-MPFSpeechSynthesizer Board $139.95 _

Signature Shipping and Handling $4.95 4.95- --
Check or moneyorder enclosedD California residents add salestax

I
VisaD MasterchargeD TOTAL

Card No. Expires__

I
Z-80 is a registeredtrademark of ZilogInc.

The Micro-Professor MPF-1 isa
serious, hands-onteaching device used
bycolleges and universities, technical
schools, corporate training programs,
and individuals, worldwide.
The heart ofthe MPF-1 isaZ-80 micro­
processor. It isspecifically designed to
aid you in learningthearchitecture
ofthemost popular 8-bit centra l
processing unit onthemarket. In
addition, with the MPF-1 you can do
breadboarding and prototyping forboth
hardware and software applications.
The Micro-Professor MPF-1 features

• 2kbytes ofRAM (expandable to 4k)
• 2kbytes of ROM (expandable to8k)
• 36 key calculator-type keyboard
• Tiny BASIC interpreter for help in

learning assembly language
• Built-inspeaker
• Cassette recorder interfacefor program

storage
• 24 input/output lines
• 3.5 x 1.36 inch breadboardarea
• Two 40-pinbusses for the standa rd CPU

and optional CTC/PIO allows forfull
expansion to Z-80 architecture
capabilities

• AC power supply included
• Three instruction manuals include

source monitor listing plus 18 experi­
ments in hardware and software
and theMicro-Professor comes in an
attractive book-style carrying case fora
microprice of only $149.95 witha90-day
unconditional written warranty.



HERB FRIEDMAN

Need some software to perform an unusual task-or even an ordinaryone-ata reasonable cost?
There are quite a few low-cost, sometimes unusual, and almost always overlooked programs
available that just may do the trick.

RESPONDING TO A CRITIC'S REMARK ABOUT " . . . A L1TfLE­

known work that never got the credit it deserved:' the great
playwright Noel Coward observed that: "Little-known works
that never got the credit they deserved never deserved any ."

As a general rule of thumb, Coward's observations are true ,
except when it comes to personal computers-where quite a bit
of good. low-cost software is igno red in favor of the more
expensive , more sophisticated, and more famous programs
whose very names have become so well known that they have
become almost synonymous with their function: Wordstar for
word processing: VisiCalc and SupeiCalc for electronic spread­
sheets; dllase /I for database management, etc. There were, of
course, good reasons for the success of VisiCalc and the
others-they stood. and in some instances still stand. head and
shoulders above the competition . and their performance often
exceeds what's available for mini- and mainframe computers.

But not every user of personal computers needs all of the
power offered by that sophisticated software. In fact. many of
you probably have no need for any of the high-priced programs.
Often, all the computer functions you truly need may be avail­
able at a rock-bottom price in a small. unsophisticated program.
or from the high ly specialized but underadvertised software that

is available from the smaller software houses (some of which are
no more than someone's garage or kitchen table) .

Little things can cost a lot
When looking for low-cost or unusual software that really

works. keep in mind that a seemingly insignificant varia tion in
features or function can represent a substantial increase in pro­
gramming effort and a corresponding increase in price: you may
have to accept a compromise 10 get the computing power you
want at a price that fits your budget. For example. one of the
largest auto-rental companies catering to driving schools keeps
its records on a minimal computer system (no disk drives) using
a $19.95 software package . It provides all the records needed by
almost 50 schools and their students. the individual driving
instructors. the State Motor Vehicle Bureau , and the tax ac­
countant. How is all that possible for under $20? Simple-the
program does not keep track of auto repairs or write the checks
for those repairs. After much testing. the rental company dis­
covered it could easily keep track of service on 3 x 5 file-cards,
and the tota l number of checks per month for repairs never
exceeded 12. A program to keep track of repairs and pay the bills
wou ld have cost several hundred dollars. required a computer
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

We'll explain the principles of trouble­
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
soph isticated testi ng
gear to learn how to
localize problems
and solve
them.

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

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

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

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

Send for the full color catalog in the elec­
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.
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Age _ _

Zip _

Apt. City _

Sta te _

Name _

Add ress _~----------------_

o Check if interested in G.!. information .
o Check if interested ONLY in classroom training in Los Angeles.

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street , Dept. 206-043
Los Angeles, Califo rnia 90037

Please rush FREE co lor catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digita l Electronics 0 Home Appliances
o Industrial Techno logy 0 Color TV Servicing

3 . The NTS/Heath HN-89A Microcomputer
feat ures f loppy disk storage, "smart" video
termi nal, two Z80 microprocessors, with
32K RAM Memory, expandab le to 64K on
board . 4 . The NTS/Heath GR 2001 Digital
Color TV (25" diagona l) feat ures
specialized AGC·SYNC muting, f iltered
color and new solid-state high voltage
tr ip ler rectifier.

T ECHNICAL·TRAD E TRAINING SINCE 1 9 0 5
R e s id e n t and H o rn e-Buu ctv S chools

4000 SO. FIG UER OA ST., lOS ANGELES, CA. 90037

__NATIONAL

DISTECHNICAL
SCHOOLS

1. The'NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featurin g on board

printer and display-4K RAM
(expandable). Application Functions:
Central processor--Controller/Monitor­

Development System. 2. "The
NTS/SYM-l Microco mputer" 6502

Based CPU-4K bytes ROM
(expand ablel -lK RAM (expandable). 51

act ive I/O lines for versat ile interfa cing : disk
drives, ASCII key boards, cassette tape, etc.



Acorn Software Prod ucts , Inc .
634 N. Carolina Ave. S.E.
Washington, DC 20003

Act ivity Research , Inc.
PO Box 4875
Hayward, CA 94550

Addison-Wesley PUblish ing Co.
2725 Sand Hill Road
Menlo Park, CA 94025

Apple-Cations
21650 W. Eleven Mile Road
Suite 103
Southfield, MI 48706

Artworx Software Co.
150 N. Main Street
Fairport, NY 14450

Avant-Garde Creations
PO Box 30161
Eugene, OR 97403

Bargainbyte
PO Box 23195
Harahan, LA 70183

Basics And Beyond, Inc .
Box 10
Amawalk, NY 10591

Bell And Howell
7100 N. McCormick Road
Chicago, IL 60645

Bible Research Systems
8804 Wildridge Drive
Austin, TX 78759

Bluebird's Computer Software
2267 23rd Street
Wyandotte, MI 48192

Bra in Box
601 W. 26th Street
New York, NY 10003

Business And Pleasu re Software
6011 San Felipe
Houston, TX 77057

California Software
PO Box 275
EI Cerrito, CA 94530

Class 1 Systems
17909 Maple Street
Lansing, IL 60438

Cognitec
704 Nob Ave
Del Mar, CA 92014

Comm OData Systems
PO Box 325
Milford, MI 48042

Commsoft
665 Maybell Ave.
.Palo Alto, CA 94306

Compumax, Inc.
PO Box 1139
Palo Alto, CA 94301

Compu ter-Advanced Ideas, Inc .
1442A Walnut St.
Suite 341
Berkeley, CA 94709

Compu ter Aided & Managed
Instr uction

PO Box 2030
Goleta, CA 93118

Computer-ED
1 Everett Rd.
Carmel, NY 10512

Computer Informati on Exchange
PO Box 159
San Luis Rey, Ca 92068

Computer Learn ing Connection
One Boston Place
Boston, MA 02108

Computronics
50 N. Pasack Rd.
Spring Valley, NY 10977

Cottage Software
614 N. Harding
Wichita. KS 67208

Creative Computing
39 E. Hanover Ave.
Morris Plains, NJ 07950

Creative Software
201 San Antonio Circle ,70
Mountain View, CA 94040

Cybertronics International
999 Mt. Kemble Ave.
Morristown, NJ 07960

Dynacomp
1427 Monroe Ave.
Rochester, NY 14618

Educat ional Activities
1937 Grand Ave.
PO Box 87
Baldwin, NY 11510

Educati onal Micro Systems
PO Box 471
Chester, NJ 07930

Edu-Ware Services, Inc .
PO Box 22222
Agoura, CA 91301

Entelek
Ward-Whidden House
The Hill
PO Box 1303
Portsmouth, NH 03801

Etronix
14803 NE 40th St.
Redmond, WA 98052

ETS Center
Box 651
35026-A Turtle Trail
Willoughby, OH 44094

EZ Software
PO Box 591
Novato, CA 94947

Futureview
PO Box 101
Joplin, MO 64802

Gooth Softw are
931 S. Bemiston
St. Louis, MO 63105

J.L. Hammett Company, Inc.
Hammett PI.
PO Box 545
Braintree, MA 02184

Hartley Softwa re
PO Box 431
Dimondale, MI 48821

Hayd en
50 Essex St.
Rochelle Park, NJ 07662

Howe Software
14 Lexington Road
New City, NY 10956

Information Unlimited Software
281 Arlington Ave.
Berkely, CA 94707

Insta nt Softwa re
Peterborough, NH 03458

Intell igent Inves to r
810 Camelview Plaza
6900 E. Camelback Rd.
Scottsdale, AZ 85251

Intern atio nal Software
Market ing , Ltd .

120 E. Washington St.
Syracuse, NY 13202

Interpretive Educat ion
2306 Winters Dr.
Kalamazoo, MI 49002

Investor Software
48 Iron Ship Plaza
San Francisco, CA 94111

J&S Software
140 Reid Ave.
Port Washington, NY 11050

Kate's Komputers
PO Box 1675
Sausalito, CA 94965

Kensoft
2120 50th St.
Kenosha, WI 53140

Krell Soft ware
21 Millbrook Dr.
Stony Brook, NY 11790

Learn ing Tools Inc .
4 Washburn PI.
Brookline, MA 02146

Level IV Products Inc.
32461 School Craft
Livonia, MI 48150

The Liberty Software Co.
635 Independence Ave. SE
Washington, DC 20003



Lighting Software
PO Box 11725
Palo Alto, CA 94306

L&S Computerware
1589 Fraser Dr.
Sunnyvale. CA 94087

Macrotronics, Inc.
1125 N. Golden State Blvd.
Suite G
Turlock, CA 95380

Manhattan Software
PO Box 1063
Woodland Hills, CA 91365

Mastertype
PO Box 5223
Stanford, CA 94305

Masterworks Software Inc.
1823 W. Lomita Blvd,
Lomita, CA 90717

Mento r Softwa re
PO Box 791
Anoka, MN 55303

Merce r Systems Inc.
87 Scooter Lane
Hicksville, NY 11801

Micrognome
5834 Montgomery Rd.
Elkridge. MD 21227

Micro Lab
2310 Skokie Valley Rd,
Highland Park, IL 60035

Micro Learningware
PO Box 2134
N, Mankato, MN 56001

Micromatic Programming Co.
PO Box 158
Georgetown, CT 06829

Micro Power & Light Co.
12820 Hillcrest Rd., NO.224
Dallas, TX 75230

Monument Computer Serv ice
Village Data Center
PO Box 603
Joshua Tree, CA 92252

MTS, Inc.
Box 596
Niceville, FL 32578

Muse Software
347 N. Charles SI.
Baltimore, MD 21201

National Software Marketing
4701 McKinley SI.
Hollywood, FL 33021

Optimized Systems Software
10379 Lansdale Ave.
Cupertino. CA 95014

Options-au
PO Box 471
Concord, MA 01742

PARTIAL LIST OF SOFTWARE SUPPLIERS

Osborne/McGraw-Hili
630 Bancroft Way
Berkeley. CA 94710

PCD Systems
PO Box 143
Pen Yan, NY 14527

Pear Systems Corp.
27 Briar Brae Rd.
Stamford, CT 06903

Powersoft Corp.
PO Box 157
Pitman, NJ 08071

Practical Programs
1104 Aspen Dr.
Toms River. NJ 78377

Prentice-Hall
Sylvan Ave.
Englewood Cliffs, NJ 07632

Prescription Learning
1301 S. Wabash Ave.
Chicago, IL 60605

Program Design, Inc . (POI)
11 Idar Court
Greenwich, CT 06830

The Programmer's Institute
PO Box 3191
Chapel Hill, NC 27514

Programs For Learning
PO Box 954
New Milford, CT 06776

Program Research And
Software Corp.

257 Central Park West
New York. NY 10024

Quality Education Design
PO Box 12486
Portland, OR 97212

Quality Software
6660 Reseda Blvd. No.1 05
Reseda, CA 92335

Rell
1145 Stanford Ave.
Redondo Beach, CA 90278

Resou rce Software International
140 Sylvan Ave.
Englewood Cliffs, NJ 07632

Scott, Foresman & Co.
1900 East Lake Ave,
Glenview, IL 60025

Serendipity Systems, Inc.
225 Elmira Rd.
Ithaca, NY 14814

Silwa Enterprises, Inc.
PO Box 400
Big Flats, NY 14814

Softbyte Computing
Box 217
Wallingford, CT 06492

The Software Connection
10703 Meadowhill Rd.
Silver Spring, MD 20901

The Software Exchange
6 South SI.
Milford, NH 03055

Software Resources, Inc.
286 Alewife Brook Pkwy.
Suite 310 Cambridge, MA 02138

Southfork Software
68 Fairlake Dr.
Hattiesburg, MS 39401

Spectrum Products
93-15 86th Drive
Woodhaven, NY 11321

Stekette Educational Software
4639 Spruce SI.
Philadelphia, PA 19139

Storybooks Of The Future
527 41st Ave.
San Francisco, CA 94121

Tara
PO Box 118
Selden, NY 11784

Terrapin, Inc.
678 Massachusetts Ave.
Cambridge, MA 02139

T.H.E.S.I.S.
PO Box 147
Garden City, MI 48135

3R Software
PO Box 3115
Jamaica, NY 11431

TYC Software
40 Stuyvesant Manor
Geneseo, NY 14454

Tycom Associates
63 Velma Ave.
Pittsfield, MA 01201

Max Ule And Co., Inc.
6 E. 43rd SI.
New York, NY 10017

Unicom
297 Elmwood Ave.
Providence, RI 02907

Versa Computing , Inc.
3541 Old Conejo Rd. Suite 104
Newbury Park, CA 91320

We Software
800 Greenwich Dr.
Chico, CA 95926

Window Inc.
469 Pleasant SI.
Watertown, MA 02172

XPS Inc.
323 York Rd.
Carlisle, PA 17013
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TO ORDER
Call Toll Free:
800·243·7428
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To Order From Connecticut,
or For Technical Assistance,

Call (203) 354-93 75
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ORDER ASPECIAL·PRICE
EXPLORERl85 PAK- THERE'S

ONE FOR EVERY NEED.
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SOFTWARE FOR CBM 64

Word Proc eSSlnQ (WordPro 3 t I
Word-Pac lIapel
The Asslstanl Series

Write r's ,,"sslsl anl (easy and f lexlbl el
File AS$lstanlldalabase With merve)
Spr eadsheet Asslsta nl
Persona l Fin ance ASsistanl (g r" a' rePOrtsl

Coco tcomnuter tutoring 'OJ. mel
Coco IIlbulld your ow n games eaSily).
Home Account ing PackaQe
Gener al ledge r AI R. Al P (wllh Check wrll lngl
CBM Eu yFlnance
Oat a Mana ge r
Stock (Inveslment anal YSIS)
Pet Em ulat o r le mula les 4 0 basic) •
SPrlle- MagiC lus e Joyshck to deSign spn tesl .
Assembl er Package Icas selle or diSk..cc moned

Inc lude s eeucr. load er. d lsu sem ble l1
Motorm anla larcade lape l
Ren aissance.
Colorsketch Idra w on sc reen 'ttl/ joystic k..P11lnt.

save to tape or disk)
Scecebea..
Matchmaker .
Ret roball

INTERFACES AND ACCESSORIES
80 Colu mn ElCpander ••.• •
VIC 1600 Mod em . •• . • .
VIC 1650 tautc answer, auto d.an .•
VIC 1525 Grapfuc Print er
VIC 153 0 n ate sette a ec crce r. . .. . .
VIC 1541 Dis k Dnve ., •••.
VIC SWIlch (co nnect 8 64's or V'CS10 pnnl er.dcf)
IEEE Inte rface
PET·IEEE cable
IEEE·I EEE cable 12ml
Parallel Interl ace IEpson . Okldata. IDS, NEC)
RS·232 Pnn le r lete rtace (Okldala. Diabl o. etc l
Apple loader
Prog ramm ers Refer ence GUide
Verbat im Disk ett es (10 pe r boxt
vict -ee

VIC PRODUCTS AND ACCESSORIES
8K RAM Me mory ExpanSion Ca rtridge
16 K RAM
24K RAM
VIC IEEE Interlace
VIC 3 Slol Expander
VIC 6 Siol Expander
RS232 Prin ter Interlace
Cassette Interlace
Inlro to Bu ic I or II
Home Finance Pack age 16 tape l l
Go rt .
Om eg a Race
v.oec Vermin
Heswnter (wp ca rtrI dge)
Turt le GraphiCS(cartndges)
Arca de Joystick · He a"Y du ty w/2 hrl ng

bv ttons' Great for the VIC or 64

IINATIONAL HUNTINGTON'S DISEASE ASSOCIATION
Sinte 501. 1441 ~oadway, New 'l\)( k N Y 10018
212·966·4320

Huntington's Disease Kills on and on and on a

ExpiresNumber

State

Address

Robotics Age Magazine
174 CONCORD ST ., PETERBOROUGH, NH
03458 (603) 924-71 36

An age where formerly impossible tasks become
everyday reality. The mechanization of many
laborious physical and intellectual tasks of in­
dustrial, commercial and domestic life is corning
about through the technology of intelligent
machines. We see innovativeapplications of
microprocessors, simulations, sensor eiectronics,
real time control, effector design, machine design,
aerospace robots and autonomous systems.

This is the world of Robotics Age , theJournal of
Intelligent Machines. Make this world yours. In
Robotics Age you'll find topics from the realities of
industrial automation to the prospect of personal
robotics. Integrating it all is modern software
engineering. As illustrations, weshow how you
can perform practical designexplorations with in­
expensive personal computers.

Recently published titles include: Avatar, A
Homebuilt Robot; The Physics of One-Legged
Mobile Robots; Constructingan Intelligent Mobile
Platform; An Inexpensive Hand; Natural Language
Understanding; Applying Robot Vision To the Real
World; Telecommunications Robots. In every issue
you'll find features like Patent Probe, New Pro­
ducts, Letters and Design Forums.

Don't miss out. Subscribe today. With your paid
subscription accompaniedby the coupon below,
we'llsendyou a free reprint of the article Avatar:

A Homebuilt Robot.
If you're not completely

satisfied withyour
subscription to Robotics
Age, we'll refund your
full subscription price
of $15.

meet AVATAR: A Hom ebuilt Robot

Charge My [J Master Card

Name

Sign me up for a 6 issue tr ialsubscription . . .
[ 1Send an issue and bill me $15.00 for 6 in all.
[ }Enclosed is $15.00 (6 issues plus Avatar

reprint) RE

Enter The New
ROBOTICS
AGE
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(J)
oz
o
a:
~

o
ui
-'w
6o
<t:
a:
132

VLF-HF
Ac:tive

Antennas
Active receiving antennas
can offer a surprising
improvement in the
capabilities of your receiver.
However, as we will show
you, building one does not
have to be difficult.

R.W. BURHANS

Part 3 IN TH E PREVI O US TWO

parts of this series on
VL F-H F rec ei ving te chniques, we
covered both the fund ament als of active
rece iving antennas and some practical
circuits. Now we are ready to discuss the
actual co nstruc tion of those antennas.

The active-antenna sys tem consists of
three main parts: a whip antenna , a pre­
amplifie r , and a recei ver coupler. The
whip antenn a is directly attached to the
pre amplifi er. and both are remote ly
moun ted . Th e receiver co u p le r is
mounted at the receiver, and is connected
to the preamplifier by a length of coaxial
cable. Let 's now take a look at the com ­
ponents of the sys tem in more detail .

Wideband preamplif ier
The wideband preampli fier circuit was

discussed in the March 1983 issue of
Radio-Electronics. Its schematic is re­
produced in Fig . I .

The wideband preamplifier is assem­
bled on a print ed-circuit board. The foil
pattern of that PC board is show n in Fig .
2 . and its parts- place men t diagram is
show n in Fig. 3. You should note that
there are so me "extra" pads near the
inpu t te rm in al . Th e y are th ere to
accommodate different input filter net­
works and/or varia tions in the size of the
compo nents used . The board is intended
to fit snugly in a l'/~ x 2 x I inch
draw n-stee l case . although it can be used .
of course. with a larger box . The only
" fussy" component is the toroidal trans­
former.

charge prot ection.

The toroidal transform er is wound by
first measur ing out two 15-inch lengths of
different- colored , 30 ga uge , so lid, in­
sulated . wire-wrap wire . Those wires are
twisted togeth er about 8 turn s-per-inch ,
and then that cable made up of the twisted
pair of wires is wo und for 17 turn s on an
Amidon ( 12033 Ostego St .. North Holly­
wood . CA 9 1607) part No. FT50- 75 (or
similar) ferr ite core . The windings should
be tight. with a sma ll gap at the start/
finish point. Th e wire is held in place at
the ends with a small drop of cement. and
about I inch is left for connection to the
circuit board . Th e insulation at the ends of
the wires is stripped back about I/~ inch for
so lder ing to the board.

One important note is that the windings
sho uld oppose eac h oth er. Wh at that
means. is that while one wire at one end of
the two -wire ca b le is connected to

grou nd . the other wire at the same end is
con nected to the drain of the JF ET. To
furthur clarify that. Fig . 3 shows a dot at
the one end of eac h winding- the dots are
at a common end of the c~able .

After the transform er wires are con­
nected through the circuit-board holes,
the core assembly should be cemented to
the board perpendicu larly . Be sure to fol­
low Fig . 3 and make sure that the neces­
sary jumper wires are also connected on
the board for the wideband version (a
version of the preamp for restr icted VLF
and LF use uses the same circ uit board .
but some different compo nents).

The lower 3-dB point (where the re­
sponse of the preamp drops 3 dB from its
maximum) is at 10 kHz. where the tor­
oidal transformer has an inductance of
about I ml-l. At high freq uencies. the core
material effect ively disappears . and the



FIG. 3-PARTS-PLACEMENT DIAGRAM for the wideband version of the preamp.

The circuit board for restricted VLF­
LF operation is the same as the one used
for the wide band preamp . (of course
some components are different , and the
jumpers that were used in the wideband
case are not used here . ) The part s­
placement diagram is shown in Fig. 8.
The RF chokes are short, encapasulated
types that are designed for vertica l PC­
board mounting . The winding "polarity"
or the start of the windings are indicated
in Fig. 8 by black dots and on the choke
package by a label dot and a longer lead.

The output transformer that we chose
will fit exac tly into the holes indicated ,
with the correc t winding polarity already
provided . Th erefore- unli ke the tor­
roida l transfomer-it is unnecessary to
cross over the transformer leads.

If you are in doubt about which side of
the transform er is the primary or secon­
dary , check with an ohmmeter. The high­
er resistance reading (around 20 ohms)
will be the primary winding.

Preamplifier variations
In Part 2, we discussed seve ral differ­

ent resonant input circuits that could be
used to provide low-frequency cutoffs, or
to yield operation at a small , fixed band of
frequencies . (The input networks were
discussed in the "Resonant input cir­
cuits" section of Part 2.) The preampli­
fier can be modified with one of these
input networks with relative ease. For
exa mple, a microm iniature trim mer ­
capacitor can be soldered on the foil side
of the board , directl y across the 1­
megohm inp ut res istor (R I ) after the
board is mounted in the box. One possible
source for the inductors and capacitors is
Mouser Elec tro nics (1 1433 Woo dside

PARTS LIST
WIDEBAND ANTENNA PREAMP

I--......-_TO ANTENNA

R1-1 megohm. 'I. watt
C1- 1 IJ. F, 25 volts. tantalum
Q1-J310 FET (Siliconix or equivalent)
NE1-NE99 neon lamp
L1-2.2 IJ.H(Mouser 43LS226 or equivalent)
T1-Bifilar wound transformer on Amidon

FT50-75 core or equivalent (see text)
Miscellaneous :PC board, case , coaxialcon­
nectors , hardware, etc.

We will not discuss the construction of a
power supply .

Preamplifier for VLF-LF
The circuit for the VLF-LF preamp li­

fier was discussed in Part 2 of this series,
in the March 1983 issue of Rad io­
Elect ronics . For your convenience , we
have repro duced the schematic of that
circuit in Fig . 7.

COAX
TO RECEIVER
COUPLER

' SEETEXT

~---1-7/8 INCHES----....I~

response might be good to 100 MHz or
so . However , the 2 .2 p-H input inductor
(Ll )-along with the board , the JFET
capacitance , and the stee l case- limits
the preamp' s upper 3-dB point to about 30
MHz. That helps to reduce interference
from signals outside the desired band­
say, TV and FM sig nals.

The receiver coupler
The foil pattern of the receiver-coupler

board is shown in Fig. 4 . (The recei ver­
coupler circuit was discussed in Part 2 of
this series, in the March 1983 issue of
Radio-Electronics . The schematic of the
receiver coupler is reproduced here in
Fig. 5 ). The board ' s parts placement is
show n in Fig . 6. Th e board for the receiv­
er coup ler is the same size as that used in
the preamp, and can be mounted in a
similar case , if desired . In additi on to the
coaxial input and output terminals, a
twisted pair of insulated wires are in­
cluded for the power-supply leads (8- 12
volts) and are fed through a small grom­
met or hole in the receiver-coupler case .

FIG. 2-FULL SIZE foil pattern for the the pre­
amplifier circuit-board .

FIG. 6-PARTS-PLACEMENT DIAGRAM for the
receiver-coupler board.

"'----1-7/8 INCHES----.I

FIG. 4-FULL SIZE foil pattern for the recelver ­
coupler cir cuit-board.

rv COAX TO REC EIVER
, , 50·n 0 UTPUT

,1, CO AX TO RECEI VER
500·n 0UTPUT

CO AX FROM
PREAMP

PARTS LIST
VLF- LF ANTENNA PREAMP

R1- 1 megohm, 'I. watt
C1- 1 IJ.F. 25 volts, tantalum
C2-{).OO l fJ. F, ceramic
Q1-J310 FET (Siliconixor equivalent)
NE1-NE99 neon lamp
L1, L2-6.8 mH (Mouser 43LH268 or equiv­

alent)
T1-Audio transformer (Mouser 42TL004or »

equivalent) ~
Miscellaneous:PC board, case , coaxialcon- r
nectors , hardware, etc.
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TABLE 1
3-dB Antenna

Frequency!Application Bandwidth length Ca L C2 Gain
180 kHz Experimenters' Band 170-190 kHz 10 meters 120 pF 33 mH .001 + 20 dB
180 kHz Experimenters' Band 175-185 kHz 1 meter 10 pF 39 mH .001 + 15 dB
100 kHz LORAN-C 95-105 kHz 1 meter 10 pF 120 mH .01 + 6 dB
100 kHz LORAN-C 91-108 kHz 10 meters 120 pF 100 mH .01 + 12 dB
60 kHz WWVB 55-65 kHz 10 meters 120 pF 150 mH .01 + 10 dB
60 kHz WWVB 58-63 kHz 1 meter 10 pF 300 mH .01 + 6 dB

FIG. 7-THE INPUT INDUCTORS and circuit capacitances form a lowpass filter that makes this
amplifier for restr icted use in the VLF-LF range.

For information on availability (includ­
ing custom-built active-antenna pre­
amps and coupler assemblies), send a
SASE to R.W. Burhans, 161 Grosvenor
St., Athens, Ohio 45701

maximum ante nna sensitivity with a
minimum antenna he ight (in other words,
for maximum effic ie ncy), th e input
ca paci ta nce at th e ante nna ter minal
should be as low as possi ble.

Tab le I shows the results of tests made
wit h different inductor-capacitor com­
binations for covering different segments
of the 60-200 kHz range . (See Part 2­
Figs . I , 4, and 5 for the part icul ar cir­
cuits .) Note that in some cases the va lue
of the preamp ' s output capacitor (C2) at
the drain of Q I is changed to improve the
low-frequency cutoff.

Bench testing
A sig nal genera tor and suitable osci llo­

sco pe are used to obse rve the response of
the active antenna system with a setup as
shown in Fig. 9. When tun ing any of the

TO RECEIVER
COUPLER I---§-- - TOANTENNA

PARTS LIST
RECEIVER COUPLER

All resistors are 'I. watt , 5% unless other­
wise specified
Rl-51 ohms
R2-51 0 ohms
R3-22 ohms
C1-D.22 fiF, Mylar
C2, C3-1 fiF, 25 volts, tantalum
L1-1 mH (Mouser 43LR103 or equivalent)

amp lifier vanations on the bench , or
when check ing the response of the ampli­
fier, a small coupling capacitor-of a
va lue equa l to the ex pec ted ante nna
ca pacitance- is connec ted to the input
terminal of the preamp . (A vertica l or
slant-w ire antenna wi ll have an approx ­
imate ca paci tance of about 10 pF-p er­
meter.) Th at wi ll roughly simulate the
response of the electric fie ld at the an­
tenna . A tuned preamp asse mbly can be
aligned on the bench and then the antenna
ca n be plugge d in for operation. The
input!output respon se ob tained this way
will fairl y-well resemble the respon se
that you will obtain in the field-except
for the K factor that is depend ant on the
local gro und-shielding effec t.

Preamp and coupler housing
The amplifier and coupler boards have

been designed to fit in a small cast alumi­
nium or drawn-stee l case suc h as Mo user
part No. S37-M 12 for com pac t asse mbly.
(See Fig . 10.) Th e circuit boards are held
in place in the boxes by short , solid ju­
mper wires that are solde red to the an­
tenn a input terminal and to the coax re­
ce ptacles. The gro und co nnectio ns can be

tance somewhat when the board is placed
in side the box . T he small tr im mer
capacitor-on the foi l side of the board­
can be used to compensate for that.

For wideband, lower-Q circuits with
no trim capacitor , it may be necessary to
check the response of the preamp after
temporarily mo unting it in the shield!
case. The board can, of co urse, be used in
a much larger box, with larger inductor
asse mb lies, but keep in mind that for .

FIG. 9-USE THE APPROXIMATION of 1-pF per meter to determine the antenna capac tance

FIG. 8-PARTS-PLACEMENT DIAGRAM for the rest ricted -use (VLF-LF) vers ion of the active antenna
preamp.

Ave ., Santee , CA 9207 1), although other
suppliers ca n be foun d by checking the

en ads in the back of this magazine .
o You may have to bend the leads or
~ change the part or ientation if a particular
a: compo nen t wi ll not exactly fit the board
f-o holes. If you use 100-1 SO-mH RF chokes
~ (for a tuned amplifier for 60-kHz to 100­
w6 kHz opera tion), they will be quit e close to
is the board edges because of their larger
r!? size . That will alter the circu it capac i-
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either short jumper wires to the ground
lug on the cable receptacle or the circuit
board gro und can be directly so ldered to
inside edges of the drawn-steel case .

The ca se should be mounted on an an­
gle bracket for bolt ing to a shor t mast. A
press-in or solder -in type RCA phon o
receptacle (Mouser part No . l6PJ051) is
so ldered on the inside of the box for the
antenna terminal . Th at has a capacitance
of only 5 pF at most , and it is suppled with
a ceramic spacer. Th e output coa x con­
nector can be a UHF type. We have used
SO-239 type recept acles by breakin g off
the flan ges and pressing into a hole care­
fully reamed to fit. The output coax con­
nector ca n be a sing le-ho le-mo unting
type that uses a nut on the inside of the
case . Ho wever, that takes up room inside
the case and the PC board will have to be
further cut and filed. Whichever type of
connec tor you use , make sure you solder
it to the inside of the case .

Prior to mounting the connectors, the
box should be degreased with solvent ,
polished with stee l wool both inside and
out, and (after soldering the connectors) it
should be painted outside with auto­
mobil e primer and finally with a clear
plastic spray . When painti ng the box,
tem porarily cover the co nnec tors with

maskin g tape to avoid getting paint on
them .

To mount the circuit board in the drawn
.steel cas e, solid copper wires (22 to 20
ga uge ) are soldered to the center ter­
mi na ls of the antenna and co ax con­
nector s . Those wires are then bent to align
with the hole s on the circuit board. It is
necessary to file the edges of the board to
round the comers , in order for the board
to fit inside the case , Th e board is then
slipped down over the inpu t/output wires
so that the fo il side of the board faces
outside and the co mponents inside . The
board should be about 3/ 16 inch below the
outer edge of the box for clearance . The
gro und of the board is then tack-soldered
at a couple of point s to the inside of the
cleaned box . Be sure to solder the input/
output wires to the terminal s on the foi l
side and cut off all excess length from
component leads.

The rece ive r-coupl e r box ca n be
asse mbled in a ve ry similar mann er.
Aga in , the fit can be compact, alth ough it
will be so newh at crowded if UHF fittin gs
are used. It is better to use RCA phono
connectors for all the coax fittin gs and to
use shielded phono plugs with good quali­
ty RG-S8U cable for interconnecting the
preamp to the coupl er and the coupler to

the rece ive r. However , it is common
prac tice to use the old -fashioned large
size UHF fittings for RF, eve n though the
metal-sleeve RCA phono types are much
more compac t and conve nient to use . You
can also use BNC type cab le fitting s and
recept acles if desired . Some commercial
sys tems eve n use type-N RF fitt ings for
the antenna mount in place of the RCA
solder-in recept acle.

Final assembly
For a short whi p antenna, a mobile

VHF- type stainless stee l whip about 36
inches long will fit inside the typical RCA
phono plug connector pin for a tight press
fit. If that type of wh ip is not available , a
copper-coa ted weldin g rod can be sub­
stituted and soldered into the phono-plug
pin. After the antenna is mounted in the
plug' s center pin , the fitting is sea led with
plumber ' s epoxy putty and a vinyl sleeve
pushed down ove r the whole assembly to
aid in waterproofing. A wire antenn a can
also be used-it is soldered to the center
pin , and the phono connector is sea led
similarly. For final asse mbly and mount­
ing of both the antenna connector and the
coax output conn ector at the preampli ­
fier , we wra pped the co nnec tor with
Coax-Sea l, a putty-lik e tape, for ex tra
waterproofing . The preamp box is bolted
to the angle bracket and the joint sea led
with cement or a gasket made from Coax ­
Sea l tape. As an extra precaution against
water in the box, a small bleed hole is
drilled directly under the box mounting
area to drain away any moisture that may
enter the assembl y.

Your receiver may have an auxiliary­
output power source already ava ilable .
For the RF input , the observer should first
try the SOO-ohm output from the coupler
box at the VLF-LF reg ion. More signal
can sometimes be developed if the other
output of the coupler is used . That in­
dicates that the receiver is not too sensi­
tive to antenna output-impedance. In all
cases , the appropriate recei ver input­
terminal that is designed for the frequency
ra nge should be used . Th e 50-ohm
coupl er-output is alm ost always required
for receivers operating in the range of 2
MH z to 30 MH z.

It may be con veni ent to co nnec t a
monitor osc illosco pe to the SOO-ohm out -
put of the coupl er and use the 50-ohm
coupler terminal to drive the receiver.
The scope display is useful for monit orin g
interference and the dominating signals in
your area . By se lec ting various scope
sweep-rates, you can get an approximate
indicati on of the frequency of the various
signals that are prese nt. Thu s, once you
figure out what is causing the interference
(for exa mple , you may be able to see
60-Hz harmonics) , then you can take
steps to minimize it. Do not forget. »
however. that a wideband preampl ifier is "U

sensitive to all frequ enci es present at the ~
antenn a input bandwidth-not only the (0

ones you wa nt to amplify . R-E ~
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Spot
A

•atle
00 you have difficulty seeing into those hard-to-reach recesses

in your construction projects?
Build the Spot-A-Matic and find out.

ROBERT GROSSBLATT
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EVERYO NE W HO BU ILDS ELEC TRON IC CIR ­

cuits knows tha t it's hard to see the
finished project inside its case . If some­
thing goes wro ng and you have to look
inside, it would be help ful if some gadge t
made it eas ier to inspec t the circuit. Be­
cause that happ ened to me so many times,
I stopped my other work and buil t the
Spot -A-Ma tic.

I didn 't want to spend a lot of time on it.
so I kept the circuit as simple as possible
and used things I could find aro und the
hou se . As you can see in the schematic
(Fig . I ), I used standard components ex­
cept for the box marked " X" and , as they
say. "X marks the Spot-A-Ma tic ."

I discove red . qu ite accidentl y , that a
length of transformer wire exhibits cer-

tain stra nge prop erti es whe n massive
amou nts of current are passed through it.
Firs t it ge ts hot , then it starts to turn color,
and finally it burns up . I'm just a. simp le
electronics tinkerer-not one of your fan­
cy nuclear physicists with a lot of init ials
and other junk after my name-but it
seemed to me that if I co uld keep the wire
from des troying itse lf there was a good
chance it would keep on glow ing without
burn ing up.

X marks the spot
I'll spare you the endless ago nies of my

research and ju st share the resu lts. I final­
ly realized that I could keep the wire from
bur ning up by surro unding it with a
vacuum . Since oxygen was needed to

suppo rt combustion, I reaso ned that plac­
ing the wire in an oxygen-free enviroment
would solve the problem . By exper imen t­
ing , I found that my reasoning was sound .

I took a small soda bottle and, after
disposi ng of the conten ts, scraped off the
label and dr illed three holes in the cap--­
two sma ll ones and one larger one. I used
a soda bottle because it ~was the right
shape, made of durable glass and, to be
honest. I like soda . I wrapped five inches
of str ipped transformer wire around a
glass swizzle stick , and glued the assem ­
bly in posi tion inside the bott le using two­
part epoxy . The two leads were brought
out through the sma ll holes in the cap .
The larger hole allowed me to insert the
end of a length of plastic tubing . I used



up well.

PARTS LIST

All resistors 5%, V. watt , unles s otherwise
specif ied
R1 , R2- 1000 ohms
R3-100 ohms

Capacito rs
C1-10 J1.F. 35 volts, electrolytic

Semiconductors
Q1-FPT-100 phototransistor
LED1-jumbo green LED
LED2-jumbo red LED
TR1-12-volt buzzer
S1-SPST switch

Miscellaneous : soda bottle. transformer
wire. two-part epoxy, plumber's putty, glass
swizzle stick. vacuum cleaner. perforated
construction-board. solder. etc.

plumber' s putty to seal the cap and make
sure everything was airtight.

The other end of the plastic tubing was
connected to the hose of my wife's
vacuum cleaner. (Make sure that you ask
your wife before you go ahead with the
construction. [f vour wife is not as un­
derstanding as mine is, you might have to
find an alternate means of producing a
vacuum. Some friends of mine have used
swimming-pool filters and have obtained
excellent results .) [ made up a mixture of

plumber's putty and two-part epoxy to
make an effective seal. The two leads of
the transformer wire were connected to
the points indicated in Fig. I .

How it works
When you close S I and apply power to

the Spot-AvMatic , a green indicator.
LED 1, lights up as curr ent begins to flow
through the assembly in the bottle. As the
wire ge ts hott e r. a s tra nge thin g
happens-it begins to glow more and
more brightly. The radiant energy emit­
ted turns on QI . a phototransistor, which
lowers the voltage across the red in­
dicator. LED2, and TR I, a standard buz­
zer. disabling them. Capacitor C I delays
things until the wire is glowing brightly in
the bottle. [f the wire should break. Q I
will stop conducting and LED2 and TR 1
will turn on: that will give you a visual
and audible signal to warn you that some­
thing is wrong with the wire.

I' ve found that it' s best to turn on the
vacuum cleaner bef ore closing S I: the
better the vacuum, the better your Spot­
A-Matic will function. Details of the con­
struction of the box marked ..x.. are
shown in Fig. 2. The only thing to be
careful of is to make sure you have good
seals at both the bottle cap and the plastic
tube- vacuum hose interface. The rest of
the circuit can be assembled in whatever
ma nn er yo u lik e-p erforat ed

construction-board and wire-wrap con­
struction are fine. Figure 3 would have
shown the completed unit. but it was de­
stroyed in an. unfortunate accident I' d
rather not discuss.

Variations
The transformer wire is made of cop­

per. so my Spot-A-Matic givesoff agreen
glow. [f you find that color unsuitable you
can experiment with different kinds of
wire- just make sure it' s really thin wire
because thick wire doesn' t seem to work
as well and keeps blowing fuses. [ haven't
tried bottles with different-colored glass
or other shapes. My bottle was made of
clear glass, but any color should work as
well. Different types of bottles-----e .g..
ketchup, mayonnaise , and so on- may
pose problems I did not encounter. The
equations indicate they should work but.
of course, that' s only theory.

My Spot-A-Matic is a great addition to
my workbench. [ don't have a problem
any more in seeing into the dim recesses
of my projects, and the device is a great
help in finding things when [ drop them
on the floor.

As soon as [ finish troubleshooting my
computer kit [ plan to spend more time
investigating the basic principles of the
Spot-A-Matic. As I said, [ may not be a
high-paid rocket scientist. but I know
when I' m on to something good. R·E
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INTUITI VE I C ELECTRO NICS : A
Sophisticated Pr i m e r for En­
gineers and Technicians. By
T. M. Fred er iksen . 20 8 pp ., iI/us .
Covering both th e simplest and th e
most co mpl ica te d IC de sign s, thi s
li vel y, easy-t o-read volume provides
a sophist ica ted , non mathemati cal
expl anation of th e ba sic internal
mech ani sm s co mmon to all semi ­
conductor d evi ce s.
219/230 $19.95

RADIO HANDBOOK, 22 /e. By W. Orr.
1,136 pp. , more than 1,300 iI/us. Here's
the latest edition of what is universally
regarded as the most useful refer ­
ence in the indu str y. It's a "course" in
communications , a fact-packed ref­
erence, and a how-to guide-all in a
single book !
5824 42-6B $39.95

(Counts as 2 of your 5 bOOkS)

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F. White. 558
pp ., 319 iIIus. Packed with an awe­
some amount of never-b efore-pub­
lished material , this reference con­
tain s a wea lth of formulas, constants,
and pr acti cal design techniques
needed by everyone who works in the
field of microwave engineering.
582553·8 $28 .50

MANUAL OF ACTIVE FILTER DE·
SIGN, 2/e. By J. L. Hilburn and D. E.
John son. 225 pp ., 157 easy -to-use
design grap hs. Thi s ingenious man­
ual enables you to design filter cir­
cuits for virtually any application in
minutes-without ma king a sing le
comp utat ion ! Covers all the latest de­
signs .
287/694B $37.50

(Counts as 2 of your 5 books)

MICROPROCESSOR DATA BOOK.
By S. A. Money. 350 pp ., 220 iIIus.
Easil y the most comprehensive col­
lection of data on microprocessors and
their suppor t chips ava ilable any­
where! Provides impor tant facts on a
wide range of popular devices from
American, European, and Japanese
manufactu rers.
427/062B $35 .00

(Counts as 2 of your 5 bOOkS)

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES . By W. A.
Triebel and A. D. Chu. 416 pp ., i l­
lu s ., ove r 50 worked-o ut problems .
Thi s d et a il e d , co m p re he ns ive
guide b rings you r ig ht up t o t he
mi nute on suc h newl y deve loped
dev ices as t he PLA, FIFO, CAM ,
CC D, a n d m agn eti c b u bb le
memory- as well as all t he sta n­
dard sto rage devices from ROMs
a n d RAMs to sh i ft r egi st er s .
582376-4 $24.9 5

INTRODUCTION TO RADAR SYS­
TEMS, 2/e. By M. I. Sko ln ik . 698
pp ., 244 iI/us . Th is new ed itio n of a
widely used te xt on rada r f rom th e
syste ms engineer 's poi nt of view
bri ngs you f ul l d isc uss ions of t he
many major changes t hat have oc­
cur red in th e f ie ld recen t ly.
579 /091B S39.95

(counts as 2 of your 3 bOOkS)

MAGNETIC CORE SELECTION FOR
TRANSFORMERS AND INDUC·
TORS: A User's Guide to Practice
and Specifications. By W . 1.
McLyman. 768 pp. , 400 iI/us. This giant
volume is brimming with time-saving
tips to help you select the right mag­
netic core for virtually any application.
582494-9 A $65.00

(Counts as 5 of your 5 books)

ELECTRONIC COMMUNICATION,
4/e. By R. L. Shra de r. 80 1 pp ., 870
iI/us . Thi s th o rou ghl y updat ed ed i­
ti on of fe rs all t he th eor y and f un­
da me nta ls yo u need t o pr epare
yourself f or th e FCC co mme rc ia l
and ama te ur grade li cen se exami­
nat ions-and pass them th e first
t ime !
5711503 $26.95

DIGIT A L HAR DWARE DESIGN. By
J. B. Peatm an. 428 pp., over 400 iIIus.
Taking you beyo nd the microcomput­
er, this guide reexamines traditional
techniqu es and focuses on the de­
sign of circuitry too fast for the micro­
computer alone.
4911321 B $35.50

(Counts as 2 of your 5 bo oks)

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Ch ie f, D. F.
Sto ut. 472 pp ., 284 iI/us. At last- a
refere nce guide to mi cropr ocessor
applica ti ons t o help you mak e your
sys tems tim el y, versa t i le , and
cost -effective .
617/988B $35.00

(Counts as 2 of your 5 books)

SIGNA LS AND SYSTEMS. By A. Op­
penheim, A. Willsky, and I. Young. 869
pp., more than 350 iIIus. This unique
volume presents a comprehensive
discussion of methods for analyzing
discrete-time systems. Includes a look
at feedback, convo lution, and other
concep ts not treated in depth else­
where.
582674-7B $32.50

(Counts as 2 of your 5 books)

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J . Mar ­
kus. 1,264 pp ., 3,666 circuit dia­
grams. Complete with values of com­
ponents and suggestions for revisions,
plus the original source of eac h circuit
in case you want additional perfor­
mance or construction deta ils.
404/461A $67.95

tCounts as 5 of your 5 boo ks)

'If you join now for a trial
period and agree to pur­
chase thre e more books-at
handsome d iscounts-over
t he nex t yea I '.

(Publishers' prices shown)

ELECTRONICS ENGINEERS'
HANDBOOK, z /e. Edited by D. G.
Fink & D. Christiansen. 2,272 pp .,
2,189 iI/us. This updated and en­
larged edition cove rs the latest knowl­
edge in the field , including new ad­
vances in integrated circuits, pulsed
and logic circuits, laser technology,
telecommuni cations, and much more.
209/812A $75.00

(Counts as 5 of your 5 books)

PCM AND DIGITAL TRANSMIS·
SION SYSTEMS. By R. Owen. 320
pp. , 186 iIIus. This useful vo lume al­
lows newcomers to the field to famil­
iarize themselves with its problems
and equipment in two weeks . instead
of the three months it would ordinarily
take.
479/542B $30.00

(Counts as 2 of your 5 bOOkS)

ANTENNA THEORY: AnalYSis and
Design. By C. A. Balanis. 816 pp .,
iI/us. Packed with equations, design
procedu res, and plenty of nuts-and­
bolts know -how, this is the first place
to turn for answers to all your anten na
design qu estions.
582493-0B $39.50

(Counts as 2 of your 5 books)



ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX­
AMINATIONS. By C. R. Hafer. 336
pp ., m or e than 200 iI/us . Actually
two books in one-a q uic k prepare­
t ion manual to help you pass your
P.E. exams on th e f irs t t ry and a
rich source of practi ca l elect ronics
e ng i nee r i ng in f o rm at i on a nd
know-how.
254 /303 $27.50

16· BIT MICROPROCESSOR SYS·
TEMS. By Texas Instruments. Inc. 576
pp ., iI/us. This broad-based guide
presents a comprehensive over­
view-from basic concepts to ad­
vanced design princip les . Cover s
programming methods, instruction
sets , I/O design. memory design, and
much more.
637/601B 545.00

(Coun ts as 2 of your 3 books)

OPTICAL FIBER SYSTEMS: reen­
nolOgy, Design, and Appllca·
tlons. By C. K. Kao. 197 pp ., iIIus.
From a basic explanation of optical
fiber systems to the economic rami­
ficat ions of their use, this volume pro­
vides full coverage of a rapidly de,
veloping field.
33 21770 526.00

DIGITAL CIRCUITS AND MICRO­
PROCESSORS. By H. Taub. 608 pp .,
he avily i I/us . This fas t-paced, ca re­
fully written guid e gives you th or­
ough explanat ions of aI/ t he basic
pr incip les of d igit al systems and
log ic design- plu s a solid introduc­
t ion to mic roprocessors and mic ro­
pro ce ssor-based de signs.
629/455B $32.95

(Counts as 2 of your 3 books)

McGraW-Hill's NATIONAL ELEC­
TRICAL CODE~ HANDBOOK, 17te.
By J.F. McPartland . 1,1 62 pp.,
1,096 itlus . Bigger and better than
ever! This mamm oth ref erence ex­
plains and clarifi es the many com­
ple x pro visions of the c ur re nt
(1981) Code~to help you meet rules
exact ly and pass Inspections the
very first tim e. .
456 /933 526 .50

INTEGRATED CIRCUIT FABRICA·
TION TECHNOLOGY. By D. J. Elliott.
480 pp.•220 iI/us. Covering every step
in the transformation of a silicon chip
to an integrated circuit, this is the first
book to combine, in a single volume,
a cohesive examination of the equip­
ment, materials, and techniques of IC
fabrication.
19213~3 529.75

NETWORK SYSTEMS, By R.
Sharma, P. DeSousa, and A. Ingle.
321 pp ., iIIus. Here's the first book to
describe, concisely and comprehen­
sively, all current stored program­
controlled (SPC) telecommunication
network systems that use integrated
modeling, analysis, and design tech­
niques. Gives you the know-how you
need to meet design specifications.
582557-0 529.95

HANDBOOK OF ELECTRONIC
PACKAGING DESIGN AND ENGl·
NEERING. By B. Matisoff. 480 pp .,
312 iIIus. This handy volume exam­
ines the broad array of packaging
techniques available today, providing
the data you need to select the best
one for a given application. Stresses
the interplay between design criteria
582515-5B .. . 532.50

(Counts as 2 of your 3 books). .
STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11te. By
D. G. Fink and H. Beat y. 2,448 pp. ,
1,414 i I/us . Today's most widely
used source of elect ric al enginee r­
ing informat ion and dat a serves
you as no other single work when
you need detai led, tim ely, and reli -
able fact s .
209 /74XA 565 .95

(COunt s as 3 of your 3 books) .

Be sure to
consider these
important
titles as well!
RADAR TRANSMlnERS. By G. W.
Ewell.
198/438 526 .95

USER'S GUIDEBOOK OF OIGITAL
CMOS INTEGRATED CIRCUITS. By E.
R. Hnatek
290 /679 ~29.00

ELECTRONIC CIRCUITS NOTEBOOK:
Proven Designs for Systems Ap­
plications. Edited by S. Weber.
192/4488 535 .50

(Counts as 2 of your 3 books)

ELECTRONIC FILTER DESIGN
HANDBOOK. By A. B. Williams.
704/3098 541.50

(Counts as 2 of your 3 books)

INTRODUCTION TO THE THEORY
ANDDESIGN OFACTIVE FILTERS. By
L. P. Huelsman & P. E. Allen.
308 /543 B 534.50

(Counts as 2 ot your 3 books)

MICROELECTRONICS. By J .
Millman.
423/27X8 535 .95

(Counts as 2 of your 3 books)
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HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.
617197XB 538.00

(Counts as 2 of your 3 books)

MICROCOMPUTER-BASED DESIGN.
By J. Peatman.
491 /3808 535 .95

(Counts as 2 of your 3 books)

BIT-SLICE MICROPROCESSOR DE­
SIGN. By J . Mick & J. Brick.
417/814 529 .50

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc
574/499 529.50

ENGINEERING MATHEMATICS
HANDBOOK, u« By J. J. Turna.
654/2988 531.25

(Counts as 2 of your 3 books)
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THE DRAWING BOARD
Finishing up the keyboard encoder

ROBERT GROSSBLATT
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Q 3 DI

D4 EN

Q 4 ST

GND C L

FIG. 2

do that is to put some -hold-and-follow
latches there and use them to rememb er
the entere d numb ers.

Figure :2 shows the pinout of exac tly
what we need- a 4508 hold-and-follow
latch that has the added bonus of Tri-State
outputs . It' s dua l 4-bit latch , and each
half of the IC can be used independently
of the other. The EN (enab le) pin controls
the outputs, and bringing it high puts
them into a high-impedance state without
having any affec t on the opera tion of the
latch itself. The ST (store) pin controls the
loading of the latch . If it' s held high , the
latch is transparent , but taking it low will

A data bus
Let' s now turn our attention to the data

bus-or rather the lack of one. So far. our
encoder displays entered digits , but the
data isn' t available to us for use. That's a
serio us problem- since we want more
out of this exe rcise in circuit design than
an elaborate do-nothing box, a real data­
bus is a must. At the moment , data from
the keyboard goes direct ly to the disp lay
circuitry . What we have to do is change
that so that the display shows whatever is
on the data bus. That means we have to
put some storage space between the en­
coder and the display . The easiest way to
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Transistor QI is used as a switch between
the 555 and the speaker, and the action of
that switch is contro lled indirectly by the
" any-key-pressed" output of the encod­
er. I say " indirec tly" because there ' s
some silicon on the line. As long as we
hold the collector of QI low the transistor
is in cutoff and there' s no audio . When a
keypad switch is closed , the " any-key­
pressed" line goes high , and that turns on
the transistor and sounds the beep . As
long as the keypad switch remains closed
the beep wi ll sound. That works per­
fectly , but we can make it slicker and use
up some spare silicon at the same time.

We still have an unused inverter in IC4,
so we' ll build ourse lves a halfmonostable
with a period of about 100 milliseconds
(0.1 seco nd) . We want it to output a
positive-going pulse when a keypad entry
is made; that means that using the "any­
key-pressed" signal isn 't possible since
it's an active -high . As you now know, if
you use an inverter to build a half monost­
able, a positive pulse at the output is pro­
duced by a positive-to-negative transition
at the inpu t. As it happens, we have such a
signal available to us because we inverted
the "any-key -pressed" signal to disable
th e 45 18 BCD counter . All we have to do
is pick up the trigger from the output of
IC4-a. route it through our new edge­
detector, and we' ll get a clean beep last­
ing a tenth of a seco nd whenever we enter
a digit. Capacitor C9 keeps the eight-ohm
impedance of the speake r from loading

' down the output of IC4-b , and R II iso­
lates that section from the rest of the cir­
cuit.

Designing the beeper
Figure I shows a possib le solution to

the pro blem . It's not the only way to get
the job done and, if you can dream up
something slicker, so much the better.

FOR THE L A ST TWO MONTHS WE'VE BEEN

designin g a keyboard encoder. As we left
off last mon th. the encoder was neither
easy- to-use nor useful. This month we're
go ing to change all that. When a piece of
equipment is designed and put on the mar­
ket, one of the phrases that gets bandied
about is " huma n engineering ." In actual
fact, that is more of;n advertis ing phrase
than a techn ical one' and the more co m­
pet itive the market, the more often you
hear it. All it means is that the prod uct
~as designed'to make it easy to use. That,
I suppose, is to set it apart from all those
products that were designed to be hard to
use. Advertisements for technical equip­
ment with an eso teric market will stress
acc uracy and re lia bi li ty ; co ns umer­
produ ct advertis ing usually dea ls with
co lor. shape. and sex appea l. Anyone
who has eve r tried to get detailed tech­
nical information about a consumer prod­
uct knows exactly what I'm talking about.

As we finish up the design of our
keyboard encoder , we' re going to throw
in a bit of " human engineering " in the
form of-are you ready for this?- audio
keyboard-feedback. How's that for a bit
of psuedo-technical jargon? In any event,
it' s a nice convenience feature and since
we get it for practically noth ing we may as
well throw it in. Our scan osc illator , IC2
(a 555), was set to run at a rate of about
two kHz or so . That frequency was cho­
sen for two reasons. First of all, it's high­
ly unlikely that anyone would be able to
enter data fast enough to' ' beat the clock"
so to speak , and secondly, two kHz is a
nice freq uency for an audi ble " key­
presse d" indicator. The trick is to use the
osci llator without interfering with the op­
eration of the encoder. It' s clear that we
will need two things : a switc h to connect
the 555 to the speaker , and some way of
t~row ing the switch every time a keypad
switch is closed. Let' s automatica lly rule
04t doubl e-pole double-th row switches at
the keyboard and ~ee if we can take care
of business in a more elegant fashion. For
us, tha t means using inexpensive com ­
ponent s , and whatever unused si licon
there is left in the circ uit as it is so far.
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Kato Sons' Regulated Varlble DC Power Supply
fo, use with KSOC-KIT 1.9 - 2.5GHzOlJWll Converter. Completelyassemble<!
with Attractive C abine~ lV/Converter Mode Switc~ frequency Control and
LEO Indicator.
Model KSPS-IA Assembled Power SuWt $23.95

. 5.95

75 ohm
3dB ± ldB
4dB ±ldB
12dB min.
65dB min.

117VAC 60 Hz, 2W
10% W II 6H 0 11 3Yi H

4~ Ibs

Bambi's Spec ification s :
• Input/ Output Impedanc e
• Signal lo ss
• Noise
• Input R.tum Loss
• Isolation
• Power Req.
• Dimensions
• Weig ht

6PP2·PWO

' .... T..
IVT I·PWO
2CBI-PWO
3TP II-PWO

II 11l5-PWO

INTRODUCING OUR
7+11 ND
PARTS KITS

12 12ICS-PWD

13 13SR·PWO

6 6CE I4-PWD
9 9CC20-PWO

10 IOCT5-PWO

DU CllI nID.

VIr.ctarUHF Tuner .
Printtd CircuitBoard. Pr.-driNtd. . . . . . 11.95

PCB Pot,ntio... "" 4-21*. 1-.5K. 2-IOK. 2-SK.
I- IK• •nd I-SOk.111 piotl.} 1.95

4fR-31-PWO ResistorKit. \OW. 5%29-pt•. \! W 2-pe• . . . . . 4.95
5PTl-PWO PowerTransformer. PRt-117VAC. SfC-24VAC

II 500m. . . . 1.95
PinelMount Potentiomtttrs and Knobs. l-1KBT
. ndI-SKAT with switch

7SS17-PWO !C '. 7-pes. Diodes 4-pe•• R"l~J1ora 2-pe.
Tr istors 2-p" . Hilt Sinks 2-p" 21.15
Eloeeolytic C. pacitor K"' .14-pioca•. . . . . .. . . . . 1.95
Cor.micDiskC. pacitorKit. SO WV. 2D-p" . .... 7.95
V.ribl. Clflmit Trimmer Capacitor,
5-65pfd. 5-pioces . . . 4.15
C~ I Kit. 16mh. 3-p" ..22I'h. I-piKa (p<IWOund
inductorsl . nd 2 T37·12 flfrit, Toroidcores
with6 h. # 26"'" 1.00
Ie Socklt•. T~ inlay. 6 pin4-pe•• 14 pinI· pe
, nd 16 pin 2-pe. . . . . . . .. . . 2.95
EnclcslJr. withPM Spuker andPre-drilled
Boeiq>anoI formoontinli PCB, ndAnt. Tenn• . . . . 14.15

14 14MISC -PWD Misc. PIl1IKit. IncludesH. rdw.... (B/32. B/32
Nut. & Bo/I'I. Hooi<lJlI Will. Soldor. Ant. Tenn'
OPOT Ant. Switch. fUll . fUll haldor. Itc 9.95

15 15MCI 6-PWD MyIorC, pocitora. 14-pe, . ndSi.or
Mic. Capacitors2-pitels , 7.95

Who Ordorin. Al l It,," , . (1·15). T,t .1 Pri" 159.95

....

Chec k the qu a lity of Ba mbi aga inst th at of
much high er priced competition. All so lid
state electro nic switc hing provides low etten­
uat ion (3d B), wide freque ncy res po nse (40­
890 MHz). and excellent is olation between
s ignal sources (ea ch I/O se ct ion ind ividually
sh eilded for 65dB min. iso lation).

Bambi lets you enjoy us ing your vi d e o equip m e nt the
way it should be ... e lectronicall y a nd on lin e a t th e
push o f a but to n.

Model BEVS·l Comp letely Wired and
Assembled. Includes compre hensi....e Instruc­
tio n/ Opera tio n Ma nual and Decal Set for
cus to mizi ng your Video Sw itch inst allation.

Bambi '. front pa ne l wa. de .i gned with the
user in mind . Comp uter styled construction,
with soft-touc h keyboard (rated fo r ove r 10
million ope rations), arranged in matrix form
allows easy inp ut/outp ut selection without
refe ring to charts. Function s s elected through
the keyboar d are immed iately dis played on
the 18 LED sta tus indicat ors .

- ------

ORDER ALL THREE ITEMS
MAE-2. KSOC-KIT .nd $7495
KSP5-IA'" Only .

.......... i __~'" S8Z.15

- CO·AXCABUS ARE NOT INCLUDED -

eNatAKit
.1.9-2.5 GHz • 31Ys' Loa.

• Z3dB Anrl" G, in • Comm, rcil l Gr,d ,
• Di, C, 1t W. t, rproof Hon in, with 4 lh" I ZYz"

Ar.. for Elu t rn ics
• Includes P.C. Prob.. F·61 Connlctor ,nd Mountin, H.rdw.re

MAE·2 32 ElementYAGI Antenna $23.95

Kato Sons ' Down Converter Kit *1.9· 2.5GHz*
Oos~ned fO! SimpleSimon by fOlmerJ . pa..... COAm.teurMagazine', UHf
Editor/Engineer. Unit utilizes new ingenious PrirtedCieuit Probeformaximum
gain. Cirtu, boardfitsinside MAE-2 antenna housing. Require,' hour m embly.
Ie . nd eapaciteespre-soldered.
Model KSOC-KIT 1.9 - 2.5GHzOlJWll ConverterK' $34.95

ZYZZX VHF-UHF Wldeband Antenna Amplifier

~~~::~~~
oUIlI"""
&W'l • • ~

Renlullonary NewHYBRID Ie Broadband AmplUlers
Model All-' 12dB Gain

50 MHz - 900 MHz Model All -2 35dB Gain
TheSiunits:lltnotiIYaiIbII~ tkt inlhtworid. EachuritwilMrVllTlMlYploIpDMSlfldis

MiaI* II (rt or"sstmbIed bm. Ideal for0!JId00f ormoo. use. vaingedantt is 75 ohms.
...~ indudI~ltt to-IX fIfed powtl' suppy. E&SIy auembIId in25 rniWs. Notoh
~Dr1totunloradlusl

ALL· 1 comPrtt kt w!ptNtIf suppIo( $24.95 "'U·1 Wllld/Tnt id w/'IM suppty $34 .95
"'U·2 C~t kt w! ptNtII supply 34.15 "'U·2 Wnd/Tnttd w/rw«supply 44.!l5

CUSTOMER NOTI CE e BUY W ITH CONFIDENCE . .. BEWARE OF LOW QUALITY IMITATORS. AII a!
• our kits con sist of New. 1st Class. RF Qu ali ty. Part s Engin eered for Opt imum

Operation. not factory s econds o r s tock cl ose-o uts . W e service your compl eted kits th a t you 've pu rchas ed an d b uilt . Yo u w ill
never get st uck with a BAG OF PARTS when ordering from Simp le Simon.

»
lJ
:0
r=

Availabl e by Mail Order On ly
Send Check- or Mon ey Order. Mi nimu m
Order: $1 6 .9 5 . Add 10 96 Sh ipping a nd
Handling on o rders un d er $40.0 0. Fo r
o rd e rs ove r $40.0 0 . a dd 596. Minimu m
Sh ippin g a nd Ha ndli ng $ 2. 00. C at. $1.00

- VISA a nd Mast ercard Acceptabl e ­
· Check orders will be held 30 days before st'lipping.

SIMPLE SIMON ELECTRONIC KITS,TN Inc.
3871 S . Valley View. Suite 12. Dept. R. l a s Vega s . NV 89103

In Nevada Call: 702-871-2892
SlYA·] Ya9A......... 14.5cSG..~751lf300ohm

C_ SG-1lO. . . . 111.95

STYA·4 YlgiAnttMl. 145dBGIin,Selectlbll 75 0l'300ohm
C_ 044-52. . . . 111.95

RG-5! /U 7501vlllowlossCoax Cablt.. . S.12p/tt. F·UCouComector S .J h ..
MT· 1 SpeciIIl,K75·300 ohmMItd'Wtg TrIftlbmer 51.45 tL
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clo se the latch and store whatever was at
the input s at that time .

On the face of it. there would seem to
be a major prob lem in using a 4508 with
the circui t we ' ve designed so far, because
the latch in the 45 11 is enabled high and
the 4508 ' s latch is enab led low . A little
thinking can so lve that problem when we
remem ber that the half monostables
we "re using to enable the latches are rea l­
lv edae-s-no t level-detectors. As the cir­
~u i t ; tands now. we 're using the lead ing
edge of the 40 I7 outputs to trigger the
edge detectors . We ll, what goes up must
come down , so we can use the trailin g
edge instead and reconfigure our edge
detectors to provide a pulse of the co rrec t
polari ty . What that means in terms of
circuit design is that instead of latching
the first th ing on the bus when a digit
selector output goes high, we ' re grabbing
the last th ing on it before if goes low .
Since the 451 8 BCD co unter i~ disab led

while the keypad switch is thrown, the
data remains unchanged .

Figure 3 is the compl ete schematic of
our keyboard enco de r. We 've kept it
dow n to four digits because the princip le
is the same for any amount of digits . Note
that the 4508' s have been put between the
encoder and the display, and a true Tri­
State bus now ex ists to display whateve r
da ta is put on it. The half monostables
have bee n rec onfi gured and the digit
selector. IC5, has been reconnected so
that the first digit is now se lected by pin 3.
the zero output.

A "clear" function
The last piece of business we have to

take care of to satisfy our original design
cr iteria is to create a keyboard " clear. "
Now tha t the latches are in place . that
becomes a simple prob lem . The CL pins
of the 450 8' s are tied together and held at
g ro und by R8 . Th ro win g the C LEA R

switch (S I ) on the keyboa rd clears the
latches and they output zeros . The same
" clear" signal is sent on to IC5 , the digit
selector. to reset that to zero as well.
Diode D I prevents the normal resetting of
the digit selecto r from clea ring the latch­
es. Capacitor C7 should be fami liar by
now. It provides a power-on reset pul se
for the latches so they always power up
with zeros . Resistor R9 forces a high on
the co llec tor of QI so that hitting the
C LEAR sw itc h will ca use the beep to
sound.

The EN pins of the 4508 's have bee n
tied to ground. If you ' re go ing to use the
Tri -State feature of the data bus, some
sort of se lec tor logic will be needed to
control access to the bus . It' s a "one-and­
only-one" sort of situation . and you
should be able to do it with a few simple
gates . Which ones you use will depend on
the particul ar application. but the bas ic

continued Oil page 160



The NCZ-10 broadcasts on
a special radio band. No.one
without equipment can-hear
your transmitted messages.

The reception is unbeliev­
ably clear and bright '- com­

mercial broadcast quality.
Your receiver

clicks into any of
three separate
channels. In the
suburbs the range is
up to 2000 feet, and
in the city 850 feet.

With your special receiver is an inconspicuous
high fidelity earphone. You can put three
transmitters in three locations and then switch
back and forth, monitoring all three. Someone with
an FM or police band receiver can tune his dial all
day, but he won't pick up these signals.

With two receivers, you can have a complete
two-way system without the inconvenience and
annoyance of the semi-public CB channels. The
NCZ-10 channels are private.

This professional-quality electronic miracle is
easy to use and completely dependable. Monitor
your baby's room. Leave a transmitter in an
inconspicuous place in your office or your home,
and you'll hear anything going on in that room.

One NCZ-10 receiver with one transmitter is
$279.95; with two transmitters (two separate
bands), it's $379.95; with three transmitters (three
separate bands), it's $479.95.

For a complete private communications system,
order two receivers, each with a transmitter (we'll
send them with different bands). Special high­
performance batteries enable you to operate the
receiver for 40 hours continuously, the transmitter
for 35 hours.

We Absolutely Guarantee/
Use any electronic instrument acquired from us

for up to 30 days. If you decide for any reason you
don't want to keep it, return it for a 100% refund.

ORDER TOLL-FREE
For fast delivery on credit card orders, call toll­

free 24 hours a day, seven days a week:

800-824-7888
Ask for Operator no. 551

(in California, call 800-852-7777)

Or send check or money order. Please add $2.50 per
total order for shipping.Orderany or all these state-of­
the-art electronic instruments:

• Dyna-Mike AR:7 . $129.95
(two for $119.95 each)

• Dyna-Mike 9-DX. $149.95
, (two for $139.95 each)

• 9-DX rechargeable power-pak, $19.95
• Dyna-Mike A-5, $99.95

(two for $89.95 each)
• Super-Ear Model SB-5 microphone, $139.95

(two for $129.95 each)
• Super-Ear Model SB-1 microphone, $99.95

(two for $89.95 eac h)
• Voice Changer, $99.95

• I (two for $89.95 each)
NCZ-10 transmitter and receiver, $279.95

(two transmitters, one receiver, $379.95)
(three transmitters, one receiver $479.95)

DEPT . RE-4 • 245 Fifth Ave . • New York, NY 100 16

Tiny, powerful electronic sensors
give you superhearing - through

walls, up to 1/2 mile away.

The Private
Tr'ansmitter/Recf!lver

Bionic
"Ears"

NE:W HORIZONS

The super Ear
You' ll hear it all.
Effortlessly, you can hear not just a baby's cries,

but quiet breathing - through a concrete wall a
foot thick. Put the earphone in your ear and place
the SUPER-EAR on the
wall. That's all there is
to it.

SUPER-EAR hears
everything - and, even
more astouding, hears
it clear ly. It's as though
the wall weren't there. If
you're coming home late
at night and think
intruders are in your
residence, let SUPER­
EAR find out for you.
Want to know if the
meeting is over in the
room with the closed
door? SUPER-EAR will
tell you in a second.

SUPER-EAR is undetectable from the other side
of the wall. The quality of sound has amazing
fidelity - good enough to record, and SUPER-EAR
has its own built-in recorder jack.

Because SUPER-EAR is the ultimate listening
device, you can use it to pinpoint hidden squeaks in
your car or the source of mysterious engine noises.
Construc tion experts use it to check for flaws or
cracks in buildings. '
It Works Anywhere/

. Ever put your ear to a railroad track to try to tiear
the train? Try it with SUPER-EAR. You'll hear that
train many miles away. Use it as a powerful
stethoscope on yourself, a friend, or a pet. You can
even hear a biro's breathing.

The only source for SUPER-EAR is New
Horizons. Choose from two models - Model SB-5,
with ultrasensitive microphone, $139.95 (two for
only $129.95 each); or Model S8 -1, with suction­
type microphone, $99.95 (two for oniy $89.95
each).

How It Works
The VOICE CHANGER is powered by two

ordinary penlight batteries. One set of lead-in wires
connec ts to your telephone base; the other clips to
the wires leading to the handset.

Pushing the button labeled "Ordinary" puts your
normal voice through the line. Pushing "Channel 1"
changes timber and texture. Pushing "Channel 2"
creates different characteristics from Channel 1.
Thus you have three voice options - your own,
plus two changed voices.

MAKE NO MiSTAKE! THE VOICE CHANGER
DOESN'T MUFFLE YOUR VOICE OR MAKE IT
UNINTELLIGIBLE. It literally changes the quality of
sound - space -age electronics at work.

Use the VOICE CHANGER to reach that doctor,
lawyer, or business executive whose secretary
knows your voice and who always is "out" when
you call. Use it to screen your own incoming calls.
Use it for just plain fun. Any time you like, during a
conversation, push the "Ordinary" button and your
regular voice returns to the wire.

The VOICE CHANGER is yours for $99.95 - two
for $89.95 each (plus $2.50 shipping per total
order). When you conside r the many uses of this
brilliant electronic instrument, it's a real bargain. Of
course it has the standard New Horizons
guarantee.

The Dyna-Mike
Transmit t er

It's smaller than a quarter. But DYNA-MIKE will
transmit every sound in the room to an FM radio
tuned to the proper unused frequency , up to half a
mi le away. ,

If you're at a neighbor's home
a block from your own, you can
hear your baby's cry, or you
can tell the instant your spouse
comes home. If two of you are
driving tandem in two cars, one
or both of you can
commun icate with the other
even if other cars drive
between you.

DYNA-MIKE has as many uses as your
imagination can think of. For a business
conference, let the tiny microphone sit un­
obtrusively on the table or conceaied on a shelf,
and you'll be able to record every word. For
businesses, put an FM receive r in a warehouse or
remote office and "broadcast" instructions or
orders to be filled.

Public speakers never had a better friend than
the DYNA-MIKE. No wires or setup - just turn on
one or more radios and your speech will come
through with perfect fidelity. Put one on the front
porch. If you hear a suspicious sound, turn on the
radio and you'll hear the doorbell or even a
muttered conversation.
Choose Your Model

New Horizons is introduci ng three models of the
DYNA-MIKE supersensitive broadcast microphone.
Model AR-7 is the world's smallest microphone. it's
a miracle of electronic miniature power, with a
range of 750 feet and a battery life of 90 hours.
Introductory price is $129.95 (fwo for $119.95
each) . .

Model 9-DX is a long-range microphone,
broadcasting an unbelievable half-mile distance.
This miniaturized wonder is $149.95 (two for only
$139.95 each). Normal battery life is 25 hours, or
you can have the special Power-Pak, which
operates 200 hours, for $19.95.

The AR-7 and 9-DX are sensitive. They'll pick up
sounds from 40 feel away. But for super-sensitivity,
nothing beats the A-5.

The A-5 will pick up a whisper from more than
60 feet away and broadcast it to a receiv er 750
feet distant. The A-5 comes with a spec ial 200­
hour long-life battery and is introductory-priced at
$99.95 (two for only $89.95 each).

The Teiephone
Voice Changer

It's right out of James Bond! Push a button and
the VOICE CHANGER gives your voice completely
different cha racteristics.The person on the other

end of the .phone won't
know it's you.

The VOICE
CHANGER is more
than an "electronic
handkerchief" - it
doesn't cause your

voice to sound filtered.
It literally changes tone

and timber.
Choose from two separate, distinct Changer

Channels. If you're alone in a business office, it'll
sound like an employee answering. If you live
alone, you can get rid of pesky calls by pushing
Channel 1 or Channel 2 and saying, "Sorry, that
person isn't in."



NEW IDEAS
Crystal tester

The idea l solution to that problem , of
course , is to find some way to weed out
the obviously bad parts before you buy
them . The circuit I'll be describing here
has proved useful for ju st that purpose
when digg ing through stacks of crystals,
as well as in troubl eshootin g my equip­
ment. It is small, easy -to-build , and will,
at a glance, let you know if a particular
crystal will osc illate . Let' s look at the

I agree to the above terms, and grant
RadiO-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com­
pil ations of reprints of similar articles. I
declare that the attached idea is my
own or igi nal materi al and that its publi­
cation does not violate any other copy­
right. I also decla re that this material
had not been previously published.

Titl e of Idea

NEW IDEAS

This co lumn is devoted to new ideas.
c ircuits, device applications, construc­
tion techn ique s, helpful hints , etc . .

All published entr ies, upon publ ica­
tion , will earn $25. In additi on, Panavise
will donate their mod el 333-The Rapid
Assembly Circuit Board Holder, having a
retail price of $39.95. It features an eight­
position rotating adjustment, indexing at
45-degree increments, and six positive
loc k positions in the vert ical plane, giving
you a full ten-in ch height adjustment for
comfort able wor king. (See photo below.)

circ uit shown in Fig. I .
T ra nsis tor Q I , a 2N3563, and its

assoc iated compo nents form an osc illator
circuit that will osc illate if , and only if , a
good crystal is connected to the test cl ips.
The output from the oscillator is then rec­
tified by the two IN4 148 diodes and fil­
tered by C I, a .0 1-p,F capacitor. The
positi ve voltage developed across the
capacitor is applied to the base of Q2,
ano ther 2N3563, causing it to conduct.
When tha t hap pe ns, c urre nt fl ows
through LED I , causing it to glow . Since
only a good crys tal will osc illate , a glow­
ing LED indicates that the crystal is in­
deed OK. The circuit is powered by a
standard nine-volt transistor-radio battery
and the SPST pushbutt on power-switch is
included to prolong battery life .

The circu it is easy to build , with size­
for easy portability-the only real con­
sideration. While ju st about any construc­
tion technique will work well, it' s eas iest
to use a small p iec e of perforat ed
construction-board.

To use the crystal tester, simply con­
nect a crystal to the test leads and close the
SPST pushbutton power- switch. If the
crys tal is OK , the LED will glow bright­
Iy . If the LED does not glow , or ju st
glows dimly , the crystal is bad and should
not be used .

One note on the intended use for the
tester is in order here , however. Thi s tes­
ter will check any crys tal for osc illation .
However, it will not necessarily make the
crystal osci llate at the frequency that it is
supposed to; so you can' t use this tester
with a freq uency counter to test for that.
What the circuit will do is give you a way
to qui ckly wee d out crystals that are
obviously bad , and, after all , that is half
the battle.-Jack Fernandes

Q2.
2N356'3
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FIG. 1

C:2.
/OOpF

C3
.001

Te ST CLIPS

IF YOU FREQUENT HA M FESTS, ELECTRON­

ics flea markets , or any other type of
surplus outlet, you know the pros and
cons of buying from those sources. On the .
one hand , they' re an exce llent source of
hard-to-get parts as well as a haven for
bargain hunters . On the other , however,
justabout everything is sold ' 'as is ," with
no guarantee of any kind-it's strictly
" let the buyer beware ." If you 've ever
come home with a pile of comp onents ,
only to find out that half of them were
useless , you know that not all bargains are
what they seem.

R2
10K

Signature

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

200 Park Ave. South,
New York, NY 10003
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*********************••••••••**••••••••••******************************************

CONVERTER
L a-,,,-, KIT.e:»

~$~695

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. N'EIAJ / f

.. . . "2/"7HoT""Ii!FtN~ .. .
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolyt ic Cap.
1 Pre Made Probe

@@ @@@@@@@@
*WIRED P.C. BOARD TEST­
ED, READY TO CONNECT TO
CAN "WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.95

PARTS

DOWN CONVERTER
*************************************

Complete
Down Converte r

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pes. 12% off
25 pes. . .. 18% off
50 pes. . 25% oft

100 pes. . 30% off
1000 pes. 35% off

No Mixing for
Quantity Discount

VARIABLEMHz2300
*********************************************
ANTENNA KIT A ~rpJ-
$~695 ~~ -:: ~j2 WASHERS

, 31 SPACERS
~ MOUNTING BRACKET

6" RG 174 COAX
o 'F' CONNECTOR • 35" ROD

6112" x 4" P.V.C. PIPE
2 DRILLED END CAPS • HARDWARE

POWER SUPPLY1lt:8 KIT
~v=", $169 5

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95

We will tune conver­
ter board for $12.50

trouble shoot
add 7.50

trouble shoot
power supply ..$12.50

plus any parts needed.

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428·3500317-291-7262
Complete Kit Weighs 10 pounds. Please add SufficientPostage

6254 La Pas Trail
Ind ianapolis, Indiana 46268

ELECTRoniC
RAinBOW ~

SATElliTE TELEVISION RECEIVIR KITS
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~ PHILIPS

1([11 HLE Y

TRIPLETT

LEADER • Non-L1nur Srate-

70 MHz. Dual Time
BASE SCOPE

Bmi@M,x,

MODEL ...... ..
1570 ~S

• 1 mV/division sensitivity to 70 MHz

• 500 f.LV/division cascade sensitivity

• Four-input operation provides trig­
ger view on 4 separate inputs.

• Alternate time base operation

• Switching power supply delivers
best efficiency and regulation at
lowest weight

/

MODEL
1479B

_ - - - ~ALL FOR OUR
~---- - GRAND OPENING

.........I!J!!I PRICES

• Built-in signal delay line permits
view of leading edge of high fre­
quency pulse rise time.

• Triggers on signals up to 50MHz

• Rectangular CRT with P31 phos­
phor

• Mode automatically shifts between
CHOP and AL TERNA TE

R@i@M'hf 30 MHz TRIGGERED
SCOPE

ALL FOR OUR

~••••IIi"...J GRAND OPENIN
PRICES

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5f.LSEC/cm
to .5SEC/cm

• Sweep to .1f.LSEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

BJj)Jjjf 'I 100MHz Dual Time
""«hU'k BASE SCOPE I(EITHLEY DIGITAL MULTIMETERS

Model 131: 5139.00
Model 135: 5235.00

Model 130: Keithley user
research led to unique DMrv1
designs. Easy to read LCOs, largest
DMrv1 displays on the market.

Model 135: First 4Vz-digit
handheld DMrv1, ideal for
analytical/bio-medical service. lOA
range standard on all Keithley
handhelds.

• Mastercharge & Visa shipped within 24 hours.

• Bank checks or Money Orders shipped within 24 hours.

• Personal checks - pleaile allow 3 _ks for check to clear.

• All prices plus shipping charges. Please call for appropriate
charges. Use our toll free number.

• New York Slate residents add appropriate sales tax.

• PRICES SUBJECT TO CHANGE WITHOUT NOnCE.

Quanlilies are limited

Model 128: Beeper DMrv1
designed to meet the tough specifi­
cations of a major computer
manufacturer. See/hear display
includes over/under arrow and
on /off beeper.

Model 131: 0.25 % accuracy
added to the easiest to use handheld
DMrv1. Color-coded front panels for
maximum clarity, minimum
confusion.

Model 128: 5139.00
Model 130: 51 24.00

-.
$1,595.00

While quantities last
MODEL

1590

• 1mV/division sensitivity to 100MHz
• 500f.L V/division cascade sensitivity
• 2ns/division sweep rate with 10 x magnifier
• Four-input operation provides trigger views or

four separate inputs
• Selectable 1Mfl or son inputs
• Alternate timebase operation
• 20MHz bandwidth limiter for best view of low

frequency signals
• Lighted function pushbuttons employing

electronic switching with non-volatile RAM
memory

• Switching power supply delivers best efficiency
and regulation at lowest weight

• Selectable frequencies for chop operation
PRICE DOES NOT
INCLUDE PROBES



:1<PRE ClSIlJN
eHITACHI

Cfll.~ATA PRECISION

VIZ Rill HICKOK

MODEL 8062A

• High-speed
Beeper

• Relative measure­
ments

• Basic dc accura­
cy 0.04%; 10 }LV,
10 nA and 10 m!1
sens itivity.

• dB measure­
ments

MODEL 8060A

~rF::::ELi5U5K5E5~ ~ M~~I~~~~RS
• Frequency

measurements to
200KHz

• True RMS
Iiiii====-

• Continuity and rela­
tive reference func­
tions identi cal to
8060A.

• True RMS measure­
ments to 30 kHz.

• Basic dc
accuracy
0.05%; 10
}LV, 10 nA
and 10 m!1
s~nsitivity .

• Beeper

MODEL
1650

Storage

• Functions al thr.. Hpll rate luppl·
10.

• exc lusive tricking clrc ult

• Axod oulp ut 5VDC, 5A

• T_ 0 to 25VDC output . It 0.5A

• Fully automa tlc, current -limited
overload protectlon

POWER SUPPLIES

Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace
Dual Trace

w/delay sweep
Portable
w/delay line
w/delay sweep
Portable
w/delay sweep

60 MHz Dual Trace w/delay sweep
100 MHz Quad Trace w/delay sweep

10MHz
20MH z
20MH z
20 MHz
35 MHz
35MHz
50MHz

All in Stock Ready for immediate shipment.
Call for our Special Grand Opening Prices.

All Hitachi Oscilloscopes feature 2 year parts and
labor warranty.

V134
V202
V203
V209
V352
V353
V509

V650
V1050

:KPRECISION

• Iso lated G-SOVDC, contlnuoully
variable; G-2AIn four range.

• Fully automltk: I hutdown, adjust·
able current limit

• P.rf~ for .alld atate lervlclng

$27900

was '354.

e H ITA C H I OSCILLOSCOPES

BJ.- INDUSTRIAL
, • • ~JRANSI STOR

, TESTER

$18995

. was $239

L.~~-~~ M~g~L
• Now with HIILO Drive

• Works In-circuit when
others won't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

$12995

was '159

MODEL
1210

COLOR
PATTERN G~NERATOR

• GenerJIt. s 10 stable pli tt.rna in­
cluding cro ••hatch , 7 x 11 dot,
gated rainbow and purity.

• Compact for con ven ient fierd ser­
vice use

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-to-read
LED display

• Fuse protected .
against charged

· capacitors

• Overrange indication

$14995
\- : .

was $185.

CAPACITANCE METERS

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2% basic
accuracy

• 3% digit LCD display

M~~~L $29995

was $379.

SWEEP FUNCTION
MODEL 3020

• Four In.trumenta In one package­
__~or, lunctlon_mor,
pullllllnot'lltor , tone-bum _tor

• eo.... 0.02HZ·2I1Hz

• 1000:1 tuning range
• Low-dlltor1lon hlgh-lCCllrocy Oulputl

FUNCTION GENERATORS

M~~~L $17995

was $220.

:1<PRE CISIUN

MODEL 3010
• Sine, aquare and tr1IIngle outp ut

• VI_ ond ftxod TTL ou!p<JlI

• 0.1 Hz to 1MHz In alx range.
• Pu,h button range and funetkx1

llloctlon

• Typical alne wave dl atort ion und er
0.5% from 1 Hz to 100kHz

•
' , .• ' E \-\01 \.\NE

1
A THE

__, 10\'\' f~€ 3-0A lot

i , V1S4 I 800-'2.'2
26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030

TEST EQUIPMENT SPECIALISTS



HOBBYCORNER
Versatile timer circuit

EARL " DOC" SAVAGE, K4SDS, HOB~Y EDITOR
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LAST :\10 NTH W E DI SCUSSED A SOLUTION

to Bob Allen's problem of adding timers
to his " touch-plate '" home-l ightin g­
svstem. It involved the use of a regular
n;echanical timer (or clock) along ~ith a
555-timer circuit to put out the proper
type of pulse. Each timing sequence. of
course. required a separate timer circuit.
Now we' ll look at a method that can be
used for any number of timing sequences
and uses just one digital clock.

A typical timer-even if it is the type
that can be set to activate a device several
times over 24 hours-has only one out­
put. An alarm clock (digital or otherwise)
can be used to control an external circuit
also (instead of only sounding an audible
alarm) but it will give only one output in
each 24 hours.

There is. however. a way in which a
digital clock can be modified to turn on a
radio. light. and coffee-maker (or other
device s )~at three (or more) independent
times. Any commercial digital clock can
be modified . although it is admittedly
easierto modify aclock kit as you build it.

LED readou ts
To understand what we are about to do.

let' s take a close look at the digital read­
outs in the clock . Figure I shows the
seven segments of such a readout with the

AN INVITATION
To better meet your needs, "Hobby

Corner" will undergo a change in di­
rection . It will be changed to a
question-and-answer form in the near
future. You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or, at
least, suggest where you might find
one.

If you need a basic circuit for some
purpose. or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circuit­
design service for esoteric applica­
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electron ics
200 Park Ave. South
New York, NY 10003

In Fig. 2. the columns are headed bv
the labels of the segments and the digits
displayed (shown at the left) identify the
rows. If there is a dot in a block. that
segment (column) is on when the readout
sh~)ws the digit (row). A "I." for ex­
ample . has ~egmen ts "b'" and " COO
lighted. The most significant information
in~ the table. however, is given by the
circles and squares. They indicate the
segment combinations unique to each di­
git. (A circle means the segment is on and
~ square means the segment is off) .

For example. when a 0 is displayed. the
"f"-segment is on and the "g OO -segment
is off. For 110 other digit is that true . You

FIG. 2"

labels ("a" through "g") by which they '1 can easily see that by glancing at the
are identified . There is usually another table- " f" is on and "g" is off in no
point-segment located at the upper left or other row. Thus. if we check only those
lower right that is used for decimals. col- two segments. we will know immediately
ons. AM/PM and alarm-set indicators. whether the digit being displayed is a O.
and so on. Some clocks also have special- Sirnlilarly. checking the " coo-segment
ized readouts with dots. colons. AM. PM is a sure way to determine whether the
and other special configurations of seg- display is a 2. In no other digit is that
ments. segment off. In like manner. you can

In those displays. however. the digits 0 check segments " a" and "boo to find out
through <) are created by lighting specific whether ~t he digit is 5 or 6 and. if so.
groupings of those segments. Figure 2 which it is (because while both have scg-
shows several interesting things about the ment "b OO off. 5 has the " a" -segment on
way those digits are formed. and 6 has it off) .
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connect several gates to the same seg­
ments and have any practical number of
external circuits controlled by that one
clock. It is unlikely. but if your need
exceeds the available " fan-out" of the
clock drivers. you can insert a buffer gate
to increase the capacity.

The major disadvantage of the system
presented here is the problem of changing
the time of activation of any given circuit.
The best way I have found to get around
that is to install a panel of small switches
by which segment combinations and/or
gate configuration can be changed. It isn't
entirely satisfactory. but it does work rea­
sonably well.

Oft~n a system like the one described
here is used'for a dedicated purpose-for
example. only to control various groups
of lights in the evening. In that case. you
can adjust to daylight saving time and
changing hours of sunset just by resetting
the time on the clock. Then. the separate
circuits will remain synchronized and. as
a result. will not have to be changed in­
dividually. R-E

" Brilliant, Mast er but is it (/ marketable
application (iI'VLS/ technologv?'

If your use requires an output in the
form of a pulse (as Bob Allen needs for
his touch-plate lighting system). you may
put one of the circuits in Fig. 4 between
the final gate and the relay. For a pulse on
the falling edge . use the circuit shown in
4-a. Use the one shown in 4-b for detec­
tion of the leading edge. Figure 5 shows
one of many possible ways to extend the
versatility of your system. The divide-bv­
seven c(;u nt~r will operate the extern'al
circuit only once a week! (Sunday morn­
ing" )

Well. so far. so good . But how are vou
better off than if vo u had used the alarm
alreadv built into the clock'! As stated
earlier. that will allow you only one
activation each 24 hours (unless it is reset
daily). In this system. however. you can

Suppose. for example. we wanted to
activate a circuit at 5:30 . It could be
lights. a coffee maker. the radio. or
almost anything at ail. You can use sim­
ple Ie gates to determine when the hours
digit gets to 5 and the ten-minutes digit
gets to 3.

Reading the display
There are a great many ways that can be

done. Fig. 3 shows just one of them. You
can track through those gates and see that
only when the hours display shows 5 and
the ten-minute display shows 3 will the
relav be actuated. Note that the relay is
one'of the many sensitive types made' for
low-power use. Normally. the contacts of
those relays will not handle much current,
and the control of high-curr ent external
circuits will require a change in the out­
put. If you are operating a coffee-maker.
for example. you can make one of two
changes. You can use the light-duty relay
to operate a relay with high current capac­
ity or. as an alternative. have the final
gate operate the heavy-duty relay through
a transistor switch.

As shown in Fig. 3. the relay will be
actuated at 5:30 AM and 5:30 PM. If that
is not desirable. you should add another
gate or two to " read" the clock 's AM/ PM

indicator and combine it with the output
from the two digits. In a 24-hour clock.
you could read the tens-of-hours digit for
that determination. though for the same
time YOU would check the~unit-hours digit
for a' "7" (as in 1730 hrs-the same ~as
5:30 PM) instead of " 5."

WER SI Dept. M40 P.O. Box 53 18
Lancas ter. PA 17601

o Free Inf o. Pack: !:J Organ 0 Pian o
o Catalog & Dem o Record " '"C'asp 56;
Na me _

Address _

C ity State__ Z ,p _

Phanel __ ,

Rep inq ui ri es inv ite d
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STATE OF SOLID STATE
An interesting expander circuit for you r hi-fi

ROBERT F. scorr, SEMICONDUCTOR EDITOR

IN T HIS CO LU MN . WE TRY TO BRING YO U

news and detail s of new and interest ing
sem iconductors and related matters with­
out any mont h-to-month continuity. This
month. beca use of long-time reader inter­
est in volume expanders and audio noise
redu ction , we are deviating from the es­
tabli shed format to show the circuit of the
volume expander that compl ements the
volume compressor discussed last month .

The hi-fi expa nder in Fig . I includ es
de-emphasis and attack and decay times
to compleme nt the compressor. Aga in,
an exte rnal op-amp is substituted for the
one in the Signetics NE570 compandor
Ie. In this case , the circuit performance
demands a slew rate better than the 0.6
volt s-per-microsecond provide d by the
NE570 op-amp , The expander, like the
compressor, has a unity-ga in leve l of 0
dB m . Adj us tme nts are prov ided for
harm onic distort ion and oc shift.

Make the THD TRIM adjustments first
using a 10-kHz O-dBm (774 .6 mY) sig­
nal. Adjust the DC SHIFf TRIM for mini­
mu m enve lope bounce when tone bursts
are fed thro ugh the circu it.

Perfo rmance is reported to be spectacu­
lar when the expa nder is applied to con­
sumer tape recorders .

Op amp and voltage-reference IC
The National Semiconduc tor LM 10-

series comprises a group of monolith ic
linear IC' s consis ting of a precision volt­
age reference , an adjustab le reference
buffer. and an independent high-quality
op-amp, The device has an abso lute max­
imum supply-vo ltage ratin g of 45 volts
for the LMIO, LMIOB , and LMIOC: and
7 volts for the LM IOBL and LM 10CL.
Supply voltage can be as low as 1.1 volts.
Typical supply current is 270 /-L A .

The complementary output stage in the
independent op-amp is capable of swing­
ing to within 15 mV of the supp ly voltage
or delivering + 20-mA output curre nt
with +0 .5 volt satura tion. The reference
output can be as low as 200 mV with
0 . 1% regulation .

The LMI O's ability to operate from a
single power supply with high output­
curren t capabilities make it a very ver­
sat ile genera l-purpose device . It can
operate in a floa ting mode , independent
of fixed supplies so it can be used in such
applications as remote amp lifiers for
vibration sensors, flame detectors , resis t­
ance thermometers , optical pyrorneters ,
and logarithm ic light sensors . Its abilit y
to operate from a wide range of voltages
and currents makes the LM I0 applicable
in a wide range of voltage and current
regulators.

The LM I0 features such characteris ­
tics as 2.0 mV (max) input offset voltage ,

0 .7 nA (max) input offset current , 20 nA
maximum input bias current, and offse t­
voltage drift of 2 microvolts-per-"C. The
device comes in a metal can and an 8-pin
dual-in-line package:

Full electrical specifications, including
33 typi cal-perform ance-character istics
charts are in the IS-page data booklet
along with 33 schematics illustrating typ­
ical applications. -Nation al Semicon­
ductor , Literature Dept., MIS 16251,
1090 Kifer Rd . , Sunnyva le, CA 94086

SCR's go MOS
Mo toro la ' s ne w sta te-of- the -a rt

MCR IOOO series of SC R's uses MOS
technology to offer the designer three de­
vices that have the high input-im pedance
and fast turn-on time of a power MOS­
FET and the regenerative latchin g action
of a thyristor. ~The new 200-ns t urn-on
SCR's can be driven directly from logic
circuits without the need for interfac ing
device s.

The MCR I000 MOS SCR series has a
IS-amp curre nt rating and is desig ned pri­
mar ily fo r high- speed sw itching and
high-current pulse applications such as
laser modulators , printers, fluorescent
lightin g, and switching power supplies .
Features include : A fo rward voltage
app licat io n rat e of 100 0 volts -per ­
microsecond at Tj = 125 °C and a ' fast
switchin g (turn-on) time of200 ns at Tj =
25 "C. (T, is the operating temperature. )

The MCR I000-4 , -6 and -8 devices are
in TO-220 pack ages and featu re peak for­
ward blocking voltages of 200, 400 , and
600 volts , respective ly . Prices are $5.20 ,
$ 5 . .70, a nd $ 6 . 9 0 in 100- 9 9 9
q ua n t i t ie's c-c-Co nr ac t C hris Fie ld,
Motorola Semiconduc tor Products , PO
Box 209 12, Phoeni x; AZ 85026

1-watt power MOSFET's
International Recti fier has introduced a

family of four new n-channel transistors
using the com pany' s HEXFET technol­
ogy. A part icular advantage of the de­
vices is their .low on-state resistance­
about half that of many similar devices.
Designated IRFDI ZOthro ugh IRFDIZ3 .
the four devices have typic al rise and fall
times of IS ns and IO ns, respectively
when ID (continuo us drain curre nt) is
0.25 A. On-state resistance is 2.4 ohms
for the IRFD lZO and -I ZI and 3.2 ohm s
for the {RfD IZ2 and -I Z3 .
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• General Communication
• Industry
• Marine VHF
• Scann~rs

AmatlEYf Bands
• CB Standard
• CB Special
• Microprocessor

Call or Write

JAN CRYSTALS
P.o . Box 06017
Ft. Myers. Fl. 33906-6017
All Phones (813) 936-2397

MULTIMETERS

NOT JUST AFLUKE!
Compare new Philmetric Multimeters
for performance, accuracy and price.
Discover th e quality that's no accident ,
yet costs far less . You get Pushbutton
and Rotary dial Models; 0.5% accuracy;
3'/' digit readout ; ACIDC; 26 Ranges; 2
year warranty.

And there 's more! A free $5.00 fac­
tory-direc t cash bonus when you buy
our Model 150 Pushbutton - to prove
that Philmetric measures up as the
" best buy " . . . "Qua li ty-Assured for
Performance and Price.

Send for Free Catalog & Deta ils.
" W M U"~. e easure p .. .Ie Philmetric.
(a Div. of Philmore Mfg. Co.)

40 Inip Drive, Inwood. NY11696 Tel: 516·239·6161

CIRCLE 49 ON F!lEE INFORMATION CARD

Prices for those devices range from
$0 .89 to $ 1. 16 in OEM quant ities .­
International Rectifier . Sem iconductor
Div.. 233 Kansas St.. El Segundo . CA
90245

Phase-locked-loop
The Exar XR-22 13 is a highly stable

phase -locked- loop IC designed for use in
tone-detec tion applica tions and in FM de­
tectors . tracking filters. and frequency
synthesizers. Its circuit consists of a high­
stability YCO . an inp ut preamp . loop
phase detector. lock phase detector. and a
high-gain voltage co mpara tor.

The XR-n I3 has an operating fre­
quency range 01' 0 .02 Hz to 300 kHz and a
preamp input voltage range of 2 mY to 3
Y rms. The YCO an d comparator supply
TTL-compatible output signals and both
Q and Q outputs . The 5-page data sheet
includ es design equations and examples
along with circuit diagrams that illustrate
vario us applications . Sample circuits in­
clude a tone detector, and a frequency
synthesizer developin g a 40-kHz output
from a precision 10-kH z input signal.­
Ex ar Integrated Sys te ms, 750 Palomar
Ave . , Sunnyvale, CA 94088.

Semiconductor substitution guide
Th e Power Semi con ductor Cross ­

Ref erence Guide. from Westinghouse.
cove rs all recti fiers. transistors. SCR's
and asse inblies ava ilable from the com­
pan y . It inc ludes more th an 10 .000
JEDEC. Westinghouse . and compe titive
part numbers from 23 manu facturers. The
guide is free .s-- We stinghou se Cor p ..
Semiconductor Div .. Youngw ood . PA
15697. -

Linear-IC guide

AudiolRadio Products is a 19-page
booklet prepared to introduce National
Semiconductor' s line of linear IC s for
use in radio and audio products . Section I
contains a 69-entry glossary of terms. de­
finiti ons of maximum ratings and other IC
parameters: and a check- list of do ' s and
don't' s for opt imum performance from
IC s. This chec k-list covers eve rything
from power-supp ly se lection and b~'pas s~
ina to circuit layout and heatsinkinz . Sec­
ti; n 2 is the s~lection guide. listrng de­
vices under such application heading s as
tape proce ssors . audio dr iver IC s. stereo
deco ders. audio power-ampl ifiers . and
tone-cont rol amplifiers . Key tec hnical
spec ifications are listed in tabl es and
charts. Section 3 is a pocket containi ng
about 2 dozen data shee ts of typical de­
vices that are cove red in the previous sec­
tion.

The glossary and check- list alone make
this book let a valuab le addition to the
libraries or technical data files of engi­
neers. designers and others interested~i n
IC s fo r ra d io and low-power audio
applica tio ns .- National Se m iconduc­
tor Cor p. , 2900 Semiconductor Drive .
Santa Clqra. CA 9505 1. R-E

ZIP

EXP

Z-80 BASED

ST

40 CHANNEL
CONVERTER
$ 3 8 Reg ular $69

o MSTCRD

Dln~", I •• ~ALES

P.O . BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533

~
36 CHANNEL

_ REMOTE CONTROL
t CABLE CONVERTER

$88.00
LINDSEY JET 1 WIRELESS
THE ULTIMATE CABLE T.V.
CONVERTER

36 CHANNEL

~
INFRARED

. REMOTE CONTROL
COMPLETELY

$169.00 PROGRAMMABLE

Send $1 for Complete Catalog
VISA· MASTERCARD. COD

•

AODRESS

o VISA

ACCT NO

CITV
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CABLE TV
CONVERTERS

DESCRAMBLERS

Advanc ed Soli d State design and c iruit ry
allo ws yo u to receive mi d & super
ban d channels . Restores programm ing

to Video Recorders .

BUY DIRECT & SAVE

MICROCOMPUTER
A superb learning tool for students,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual. easy
instructions. 18 experiments. Fully expandable
for Z80-CTC. Z80-PIO. EPROM. Breadboarding
and prototyping. Invest with confidence. Now
only $129.95, two for only $239.95.
2KB BASIC interpreter now available, only $19.00.

Full money back guarantee! 'I I I
p/US-FREE GIFT I .',;
DCheck this box for FREE
Z-80 Mic roprocessor ""
Prog rammil)g and \ ....
Int erf acing tex tbook when t)
you order wit hi n 7 days.
$12.95 val U~

I!!~ for imm.di.l• •eti.., ClilTOll fREE:

'4~f~~E40~~ 1-800-426-1 044
Redmond, WA 98052
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SERVICE CLINIC
Old sets, new sets
JACK DARR, SERVICE EDITOR

FIG. 1

<0
co
UJ

New circuits?
I' ve also heard a lot of peo ple say ,

" There are so many new circuits here !"
No-that ' s not so, Not eve n in the most
complex all-e lec tronic tuners . All the
new tun ers use VCO ' s (Voltage Co n­
trolled Osci llators) . A new circ uTt'? Look
at the horizon tal-oscillator AFC circuit in
almost eve ry TV set ever made! Th e AFC
voltage co ntrols the freq uency of the hori­
zon tal osci llato r! Tha t' s a VCO , too .

The co ntro l voltage s are a goo d way of
checki ng those tuners . If the tuner doesn ' t
work , it co uld be a fault in the tuner itself
or it co uld be a fault in the stage that
supplies the tunin g voltages; that i;usual­
ly ca lled the " tuner contro l unit " or an­
other similar name . There are two co ntro l
voltages . One is the tunin g voltage that
determines the osci llator frequency that
puts the tuner on the desired channe l.
Tha t voltage often goes to only one ter­
min al on the tuner. The DC control­
voltages wi ll change if the con trol uni t is
worki ng . For example , the voltage might
be 5- 10 volts for low band VHF, 15- 20
volts for high band VHF, and 25- 30 volts
for UHF . (Those are not actua l figures ;
they ' re ju st for illustration .) Th e tunin g
voltages are applied to a varac tor diode
(vo ltage- variable ca pac itor) that doe s the
actual tuning. In the service data , there
wi ll be (or at least there should be !) a table
of tun ing vo ltage s for each band and
chann el.

Anything wrong in the contro l stage
will throw the tuner off. For example , a
missing DC voltage may keep it from
go ing to high-band VHF, whi le low-band
stations co me in . Here ' s a test: look up the
DC voltage for give n channel. say Chan­
nel 9. Feed that voltage to the tun ing-

They 're dandy clues to the cause of a
prob lem . Let ' s say tha t pin 12 shows
+ 3.6 volts, and that it should be about 12
volts . That cou ld be a definite sign of
trouble inside the rc. Usually the r~ will
be other pins that also have incorrect vol­
tages . But before you rep lace the IC , be
sure to check externa l parts, like resistors
(open or changed in value), cap acitors
(for shor ts or leakage) , co ils (for continu­
ity), and so on. If you see a signal at the
input but none at the output, and there ' s
only one thing between those two points
(the IC), then the chances are that it's
faulty .

although yo u can 't ge t to the individual
stages,

You ' ll see that there are quite a few
pins that have no exte rna l voltage ap­
plied . yet they show a small DC voltage .
(There may be a resistor to gro und , a
ca pac itor, a coil. etc .) Those are internal
vo ltages , de vel oped in side th e IC .

One thing that make s some new sets
different from older ones is that whole
funct ions can be wra pped up in a single
Ie. For instance many new TV sets use an
IC for the who le IF strip . If the co mplaint
is " no video, " you sho uld check to make
sure that the norm al s ignal fro m the tuner
is getting to the IC inpu t. (The best way is
to substitute a tuner. ) Then (if the signal
from the tuner is ge tting to the IC) see
whe ther the video signa l is co ming out of
it. If it isn ' t , and the DC supply voltage s
are normal, then we' ve go t a "black box "
with a normal input and normal voltage
supply- but no ou tput. Hm m. Input , but
no outp ut. The signal is lost between
those two points . So, what would you do
in an older tube or transistor set'? You 'd
read the DC voltages on each am pl ifier
stage to see if any were missing. The
sa me test can be used with the IC ,

~TO All
-t.J ~~ SECTIONS

ANTENNA

Everv set, o ld or new , has a tuner. IF
amp lifier. det ector. video amplifier ,
co lor-amplifier stage , color dete ctor and
three co lor outp uts . Another thing com­
mon to all the sets is tha t to trace trouble ,
yo u have to use the signal; follow it until
yo u find where it is bein g lost , or dis­
tort ed , and there yo u' ll find the problem .

\ GET A LOT OF U "n'ERS THAT SAY " \ JU ST

don ' t unde rstand these new TV sets !
They're so complicated . Why can't they
make them simpler , like the o ld ones '?"
Frie nds, I' ve had that same fee ling! But I
finall y managed to find the best way to
attack the late models . And we can use the
sa me method s and tests that we 've always
used .

We do kno v how a TV set works­
many of us h'ave 6ee n maki ng a living at it
for a lon g time . And if we know how one
T V set wo rks , we know how they all
wo rk , Believe it or not, the new sets do
the same thing s the old ones did , and in
exact ly the same order. But while they do
do so me of tho se things a littl e d if­
ferently, all the o ld familiar stages and
funct ions (see Fig , I ) are still there . So , if
we can diagnose~prob l ems, in o ld sets, we
can do it in new ones, too.
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Sturdy Extruded
Aluminum

Front & Rear

.050 Black Wri nkle
Alum inum

Top & Bottom

/
Removable Clear

Plast ic Panels

I IIOADI"
I

FABTRO N Div.
P.O. Box 925

=-==-c:-=--=.:=:::::~==-=_ Columbia, TN 38401
NATIONAL CORPORATION Phone: (615) 381·1143

BEAUTIFUL ELECTRONIC
CABINETS

Stock No. Insi de Dimensions Price
EA2' 020805 1';' '' H x 8·1I8'W x 5·1/8" 0 $18.54
EA2'0212091 ';' " H x 12" W x 9" 0 $24.90
EA3· 030805 2 ';. " H x 8·118" W x 5·118" 0 $22.27
EA3' 031209 2 ';' '' H x 12" W x 9" 0 $30.97

TO ORDER: Enclose Check , Mast erCa rd or VISA
No. Add $3.00 Shipp ing & Handling. Con tact the
Factory for Quantit y pricing, cust om enclosures,
and our full li ne cata log. Distr ibutors and O.E.M.
inquiries welcome.

@C\Q©[s@~M~@~
CUSTOM & STOCK

No cost ly Schoo l. No co mmuting to cla ss . Th e Or iginal
Horne-Study course that prepares you for the FCC Radio ­
telep hone license exam in your spare l ime ! Passing the exam is
yo ur " ticke t" to tho usands o f exciting opportunities in
Communica tio ns. Broadcasting, Mobil e two-way systems,
Microwave sta tio ns, Radar installat io ns. Aero space and mor e.

NONEEDTOQUITYOURJOBORGOTOSCHOOL
You learn how to pass the FCC License exam at hom e at yo ur
own pace with this easy-to-understand , prove n co urse. With in
a few shor t weeks yo u co uld be on your way to being on e of
the highest paid workers in the electroni cs field . It 's that easy!
U.S. Federal law req uires you to have an FC C License if yo u
want [Q opera te and main tain virtuallv am" communications
system - you do n' t need a Co llege degree to quali fy, but yo u
DO need an FCC License. With thi s Ho me-Stud y co urse,
you ' ll be read y to pass the FCC Gove rnment licensing exam in
a remarkably shor t t ime. Senti for FREE facts now. No
obligation. No salesmen willcall . MAIL COUPON TODAY!

r - -- -~- - - - - - - - - - - - - - ---,
I co mmdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. E I

. I P.O. Box 2223, San Franc isco , CA 94126 I
I Rush FR EE facts o n how I can prepare fo r my FCC I
I License at home in my spare lime. I
I NAME I
I ADDRESS I
I CITY STATE--ZIP I
L ~_J
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SOUND PROBLEM
I have a sound problem in this GE 10HE

chassis: The sound-IF adjustments are all
" funny. " They don 't react normally at all.
The quad coil is very critical, and so is the
sound-IF tuning. I don 't ge t it-G. G., Mur­
physboro, IL

Check some components aro und the
circuit. especially bypass ca pac itors such
as the plate-return bypa ss on the IF trans­
former. the bypa ss on the low end of the
quad coi l, and so on. I see that there' s a
bypass capacitor on the sound-detector
tube ( 17BF I l) . Check that too .

(Feedback: Got it.' It \\'as a bad bypass
O il the ca tho de of the f7BF I I . Now,
everyt hi ng tunes lip OK and th e se t
sounds good . Thanks. i

voltage test point (from a bench DC­
supply) and see whether the tuner works .
If it does . the contro l stage is bad.

Ofte n. the tuning-control stage is a sep ­
arate unit that can be rep laced without
changing the tuner. That type can be re­
paired (if its construction permi ts) or it
can be rep laced as a unit.

Other diode s (asid e fro m the varactors)
are used in those tuners also : they are the
switching diode s . Normally, there are
three of them that switch the tuner from
low- to high-VHF, and to UHF. The
switching voltages co me from the tuner
contro l unit , ju st like the tuning voltages .
Prob lems like getti ng only low-ban d
VHFand the like are often the fault of the
sw itching volt age s . Always read them
and compare them with the sw itching vol­
tages shown in the voltage table for the
tuner unit.

As we said in the beg inning , there is
nothing new in any of those circuits as far
as functio n goes . They just do it in a
slightly different way . (What'? Show you
a swi tching diode in a tube TV '? OK : How
about the B + rec tifier '?A 5U4 conducts
or cuts off, depending on the polarity of
the applied voltage . Full-wave rectifica ­
tion is ju st switching so that current can
now with on ly one polar ity-right?)

So how do you repair a rece nt-model
set'? All you need to do is isolate the
defect ive function. find that stage on the
chassis . and then check it in the same way
you've always do ne . R-E

HANDY HINT

Jerry Ahedo of Tampa . FL sends this
tip in . When he was working on a Zeni th
23HC45 with no picture (or schematic).
he found a IO-watt ce ramic resistor that
was ope n. The part number and value had
been complete ly removed by overheat­
ing. He took the resistor out and held it
under an ultr avio let light. All numbers .

SERVICE
QUESTIONS

FROM

'Firestll~
-ANTENNAS ·
• ACCESSORIES-

Dea ler & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - --:;1;;;1;-;"~ft;;~;I;;--- --,
2614 East Adams/Phoenix, AZ 85034 I

I
I
I
I

Enterprise Development Corp.
5127 Ea st 65 th Street
Indianapolis, IN 46220
Phone: (317) 251 -1231

Name _

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'Firestill'n

ALSO ANTENNAS FOR
CORDLESS TELEPHON ES

MONITOR SCANNERS

SEE YOUR DEALER TODAY

GOLDEN SERIES

BARE-HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

Street _

State__-=-_,...--.,...---, Zip -,- _
Serving the CB Ind

Communications Mlrltel Since 1962.

City _

Endeco professional featu res include
safet y light that denot es high, low
and off on switch models, SS con­
struction for long life, light weight
and balance for easy use.

Contact yo ur di stributor for Endeco
deso lder ing and solder ing irons, kits
and equipment-or write us today.

Vital protection
for PC Boards

~
.

~o . "o .,. /.
&"> Ot" ,~. ~ . ,

r
Be safe . Deso lder PC components
w ith Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACT ION TO LIFT sold er and coo l
both PC board and co mponent
w ithout damage.

These PC components replaced fast
wit h Endeco desoldering or so lder­
ing tools.
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City State' Zip'__---'- _

II- II I . · ·REPRINTIii 18- III 11111111.BOOKSTORE

YEAR

TOTAL PRICETOTAL PAGES

o Special Projects (Winter 1980) $4.00
o Special Projects (Spring 1981). . . . . . . $4.00
o Special Projects #4 (Summer 1982) $4.00
o SpecialProjects #5 (Winter 1983) $3.00
o Radio-Electronics Annual 1983 . . . . . . . . . . . . . $2.50
o How to Make PCBoards. . . . . $2.00
o All AboutKits .. .. .. $2.00

MONTH

ARTICLE

PAGES

o Radio-Electronics back issues (1978-79) $4.00
(October, November 1978 not available)

o Write in issues desired _

o Radio-Electronics back issues (1981) $3.50
(March, December 1981 not available)
Write in issues desired _

=::-=:=_ _ @ SOt each _ _ =-..".=

.. .. $4.00

USE

YOUR

READER

SERVICE

CARD

o Radio-Electronics back issues (1980) ..
(March, May 1980 not avai lable)
Write in issues desired _

To orderany ofthe items indicatedabove, checkoff theones
you want. Complete theorder formbelow, includeyour pay­
ment, check or money order (DONOTSEND CASH), and mail
to Radio-Electronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery.
If youneed acopy ofanarticlethat isinan issuewe indicateis
unavailable you can order' it directly from us. We charge SOt
perpage. Indicatetheissue (month& year), pages and article
desired. Include payment in full, plus shipping and handling
charge.

o Build Your Own Satellite TV Receiver $7.00
o 8-Ball Satellite TV Antenna $5.00
o Build Your Own Robot. $12.00
o TV Descrambler (January, February 1981) $3.00
o Video Entertainment (January 1982) $2.00
o Your Own Computer (October 1981) . . . . . . . . . $3.00
o Radio-Electronics back issues (1982) $3.00

(January 1982 not available)
Write in issues desired _

--MAiLm~bd~~~~tr;;~-------------------------------------M83-

Reprint Department, 200 ParkAve. South,New York, NY 10003 All payments must be InU.S. funds
Total price of order . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . ..... . ..•.. . . . . ... $ _
Sales Tax (New YorkStateResidents only). . " $ _
Shipping & Handling (U .S. & Canadaonly) (Includes FIRST CLASS POSTAGE) $1 .00 per item $ _

Aliother ($2.00 per item, sea mail) $ _
($4.00 per item, airmail). . .. . .. . . . . . . . . . $ _

Total Enclosed , $ _
Name _

Address _

DON'T
FORGET

MAN WITH A PROBLEM
Mike She lton (E lec tro nic Services ,

2708 May Drive , Burlington, NC 272 15)
says that he ' s in despe rate need of an IF
mod ule for a Heathkit GR-900 TV. The
mod ule. number 100-93502, is no longer
ava ilable from Heath an d no other sources
have yet been found . Any help will be
appreciated.

NO COLOR
I had several problem s in a CTC-70AJ.

Replacing the Chroma I module cleared
up a short and resto red the picture, but
only in black and white. All voltages
looked goo d on the IC , but checking with
my scope, I found that , although there
was a chro ma signal at the inpu t, there
was none at the 3 co lor-outputs . I again
installed a new Chro ma I module, and the
set worked beauti fully . I can only assume
that I managed to get a bad IC the first
time around .- J .P ., Hollywo od. FL.

That happens too of ten, and there 's not
too III/Ich \l'e can do except check and
C/ISS.

including the value were clearly visible!
Th at might also work for other parts
where ID num bers have disappeared .

Thanks , Jerry. Ultraviolet lamps are
available from several sou rces (check the
ads in the back pa ges ofRadio Electron­
ics ).
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HI TECH CASSETTES. Now on 2 hour color
video tapes "Learn how to improve your tv
picture plus receive weak UHF-VHF station
snow free. Detailed step by step instructions
in the art of distance tv signal reception.­
$29.95. Satellite TV-$29.95. Audio cassette
version $14.95 each. Beta or VHS, Visa­
Mastercard , Dealers Welcome. DX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, Az.
86001, 602-774-4735.

CIRCLE 60 ON FREE INFORMATION CARD

PROFESSIONAL HEAT GUN 6977 has the
capacity to master such heavy-duty jobs as
molding and welding plastics, softening &
forming plastic laminates, paint stripping,cur­
ing large volumes of epoxies, heat-shrinking
cables and softening floor tiles and putty.
Specifications: Temperatu re 975°F, 800
watts at 120 volts, AC only, Air flow 6.9 cfm at
2650 fpm, 3-wire grounded cord, 6 ft. cord, oil
and heat resistant. Weight: 28 oz. $85.00.
See a demo at your Ungar distributor or call
Ungar, (213) n4·5950.
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ULTIMATE UHF FRINGE AREA RECEP­
TION. The system includes a 114 element
antenna , 39db LNA (booster), a match
maker+ signal extrator for $199.95. Com­
plete documentation and return policy if not
satisfied. Also 2 hour VIDEO TAPES on how
to receive snow-free UHF-VHF pictures­
$29.95. VHS or Beta, Visa/Mastercard, Deal­
ers welcome. Specify channels. DX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, AZ.
86001,602-n4-4735.
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TEL TONE DTMF RECEIVER KITS turn
phones into control devices. Teltone's DTMF
Receivers let you turn the phone system into
a control network. They outperform other re­
ceivers in noisy environments and operate
over a wide dynamic range. Two DTMF kits
are available. The TRK-947 kit at $53.00,
decodes DTMF. For both Rotary and DTMF,
order the TRK-927 for only $75.00. Both in­
clude a 3.58 MHz crystal and a DIP socket.
To order call : (800) 227-3800 ext 1130 (In
CA, (800) 792-0990 ext 1130).
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TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, arid SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS­
ING MANUAL explores standard and non­
standard television:$15.95. Add 5% handling
and shipping. Catalog $2.00. VISA and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, PO Box 26601-Rz, San Francisco,
CA 94126.
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MAGNIFIER LAMP FOR LESS All metal
construction, UL approved 5", 3 x magnifier,
22 watt fluorescent circline lamp. 45" arm
reach, heavy duty clamp mount. Only $59.95
plus shipping. (California residents add sales
tax.) To order call (800) 423-5336. In Califor­
nia, (800) 382-3663 or send $59.95 plus
$5.00 shippin g to ORA ELECTRONICS,
18215 Parthenia St., Northridge, CA 91325
(213) 701-5848.

CIRCLE 62 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE

YOUR SPACE

Call 212-7n-6400 to reserve space .
Ask for Arli ne Fishm an. Limi ted num­
ber of pages availab le. Mai l materials
to: mini-ADS . RADIO-ELECTRONICS.
200 Par k Ave. South. New York. NY
10003.

• 6 < rate $550 per each insert ion.
• Reaches 220.500 readers .
• Fast reader service cyc le.
• Short lead tim e for the placement of

ads .
• We typ eset and layout the ad at no

addi tional charge.
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NEW'PRODUCT - Computerized Address­
able Cable T.V. Descrambler In/out Channel
3. Restores picture to normal Sync. Passes
undistorted Audio signal. Kits $59.95 Wired
and tested $119.95. Check, money orders,
COD only. Add 5% for shipping and handling.
Quantity discounts. Send $2.00 for Complete
cata log on Converters 'and unscramblers.
MEAN ELECTRONICS, PO Box 347, Bos­
ton, Mass. 02188, 617-337-7303.
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0_
$99.50 PRICE BREAKTHROUGH. Amateur
hi-gaincommercial grade microwaveTV sys­
tem converts 2.1 ~. 2.6 GHz signal for your
home T.V. Assembled and tested. Minimal
wind loading. (A problem with dish type.)
Complete with antenna base, 26 element di­
rector rod, power supply, 40' & 3' co-ax
cables and hardware. ONLY $99.50 F.O.B.
OEM DISTRIBUTING CO., 9748 .Jarnach
Blvd ., Spring 'Valley, CA 920n. Dealers
phone (619) 698-0EMD for quantity
prices.
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SOLDERING STATION FOR LESS Front
display of tip temperature, adjustable tem­
perature 200°F to 900°F. UL listed, low cur­
rent leakage, high insulation. Complete as
shown. 7 tips available , also takes standard
tips. ORDER MODEL XY-168. $79.95 plus
shipping. To order call toll free: (800) 423­
5336. In California (800) 382-3663. Or send
$79.95 (California residents add sales tax)
plus $5.00, shipping to ORA ELECTRONICS
Dept. RE, 18215 Parthenia St., Northridge,
CA 91325 (213) 701-5848.
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DC-700MHZ OSCILLOSCOPE ADD ON Up­
grade your low-bandwidth-oscilloscope into a
Dual-trace DC-700MHz bandwidth Delayed
Sampling Osc il loscope with our S-500
Equivalent-Time SAMPLER ($480) with
500ps/div-100ns/div Timebase and our DC­
500MHz P-700 FET -PROBE ($63). IN­
TERNATIONAL TEST INSTRUMENTS
CORP., PO Box 1218, Cupertino, CA
95015.
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POWER LINE PROBLEMS? SPIKE­
SPIKER the solution! Clean up equipment
damaging voltage spikes arid conducted RF
noise. Surge protection & RFI hash filtering.
All units 120V, 15A. Deluxe Console 8 outlets
$79.95, Quad Plug-In 4 outlets $59.95, Mini
Plug-In 2 outlets $44.95. VISA, MC, or check
we pay UPS. COD's add $3.00 plus UPS. Pa.
residents add 6% sales tax. KALGLO, 6584
Ruch Road, Dept. RE, Bethlehem, PA
18017 (215) 837-0700, (800) 523-9685.TWX
510-651-2101.
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ONE MAN CRT FACTORY, easy operation.
Process new or rebu ild old CRT's fo r tv's,
bus . machines, mon itors , scopes , etc .
Color, b&w , 20mm , foreign or domestic.
3 x6 ft. space requ ired. Profits ??? Average
CRT rebuilding cost - $5. Sell for $100 =
$95 profit ; x 5 CRT's = $475 daily; x 5
days = $2375 weekly prof it. Higher profits
outside U.S.A. Investigate this opportun ity
today. We servi ce the ent ire wor ld. Write
or ca ll: CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCLE 100ON FREE INFORMATION CARD

DIGITAL SOUND from your analog record­
ings? By using dynamic expansion and filter­
ing in sophisticated circuitry, the ASRU im­
proves dynamic range by 18 dB. See R-E's
3-4/81 cover story or our free catalog (in­
cludes equalizers, power meters, etc.). $120
postp aid, M/C, Visa add shipping. SYM­
METRIC SOUND SYSTEMS (707) 546­
3895, 856H Lynn Rose Ct., Santa Rosa, CA
95404

CIRCLE 50 ON FREE INFORMATION CARD

• AMATE UR
// MICROWAVE

RECEIVER

ONLY $89.95 complete with the following
• 75 to 300-ohm balun • balun for rabbit ears
• 20" fiberglass parabolic dish • low noise
probe/down converter • 60 ft. factory made
coax • 3 ft. coax • power supply • mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping & handling Visa, Master­
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.

CIRCLE 52 ON FREE INFORMATION CARD

MEASURES CAPACITORS AND DE­
TECTS LEAKAGE ANDERS CM-100A is a
rugged battery powered portable instrument
capable of measuring capacitors from 10pF
to 500f.lF. The instrument can detect capaci­
tor leakage of 1 na or .005 CV whichever is
greater. Send check or money order for
$89.95 plus $3.50 shipping and handling to:
ANDERS PRECISION INSTRUMENT CO.,
4 Bridge St. Plaza, PO Box 75, Willimantic,
CT 06226 or call (203) 423-7940.

CIRCLE 51 ON FREE INFORMATION CARD
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DRAWING BOARD
continued fro m page 144

problem is the same . A good exercise in
desig n is to wo rk out a key board­
switchable se lector without using any
mechanical rotary switches . Bear in mind
the fact that there is still some unused
silicon in the circuit-namely, the other
half of the 4518. If you work out a neat
way to solve the problem, let me know
and I'l l pass it along .

If your particular application for the
encoder requires more than four digits, it
would be a good idea to consider multi ­
plexing the display. Ten digits and ten
dri vers mean more than seventy con ­
nections and that' s a bit unreasonable, to
say nothin g of power hungry . Using only
one driver and multipl exing the display
saves a lot of troubl e when you get be­
yond four dig its . If all you' re interested in
is cutting back on power consumption
(and don 't mind adding a bit more circuit­
ry), you have another option-you can
ju st mul tipl ex the LED 's thems elves.
That's a much simpler problem , and only
calls for a clock and a multiline selector
that sequentially scans the dig its . You can
use the cathode connections of the dig its
but a much slicker way is to use the blank­
ing pins of the drivers. There are lots of
ways of multipl exing and I'd be interested
in see ing what you can come up with . If
you' re thinking of trying it , remembe r
that the 555 can deliver up to 200 mil­
liamp s and is runnin g at a speed that' s
perfectly suitable for multip lexing .

O ur key board en coder meets the
criteria we set for it. and although it' s
more complex than using an Ie that' s
designed especially for the purpose, it's
cheaper and much more flexib le. But it's
cert ainly not the last word in keyboard
encoders . There are two import ant rules
to remember when you're doing any cir­
cuit design. The first is not to be afraid to
experiment. If you find a way to do the
job that looks weird on the surface and
uses components in ways they were never
used be fo re-gr eat. It' s not call ed
"weird, .. it' s called "innovation. " If
vour method works, don't be afraid to use
It. Fresh minds bring fresh approac hes.
and so me thing th at see ms perfectl y
obvious to you may never have occurred
to anyone else .

Don't be afraid of blowing up your
circuit. With prices as low as fifteen cents
a gate , you can ' t do much financi al dam­
age . And when you've worked out a real­
ly slick way around a problem and figure
that eve rything's taken care of. remember
the second rule: There' s always a better
way. If you can do it with five packages,
somebody else can do it with four.

As a matter of fact. if you think of a
better way to build or improve our key­
board encoder. let me know and we ' ll let
eve rybody else know . R-E

z,pState ...

SAVEl
MONEY • TIME • FREIGHT

hi' QUALITY STEREO EQUIPMENT
_ I AT LOW EST PRICES.

hi' YOUR REQUEST FOR QUOTA­
_' TlON RETURNED SAME DAY .
hi' FACTORY SEAL ED CARTONS­

_ I CUARANTEED AND INSURED.

~ SAV E ON NAME BRANDS LIKE:

PIONEER JVC

KENWOOD TEAC

MARANTZ SANSUI

TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL- FROM

-luiiQ_-eI IftOII .",,10
BANK CARDS ACCEPTED

12 East Delaware
Chicago, Illinois 60611

312·664·0020
800-621-8042

Resistance 0 -20kS2(1kn center scale)

AC Current 6, 15,60,150, 300 , 600 A
AC Voltage 150, 300 , 600V

POWER SUPPLY
For Lab or Original .EQuipment

FEATURES: Effic ient 30 kHz switching frequency. Four Models satisfy most
applicat ion s • Yea", of tr ouble- free serv ice • Each side AC line fuse protect ed
• Tete-Tale LED " PwT·On" Panel Indicator • Three separate voltage outpUts
• Metal enc losure provides physical and EMI protect ion . For exper imenta l use
or permanen t powe r sou rce _ Soh start feature prot ects criti ca l circ uits. Parallel
opeeatlon acceptab le for high er curr ent need s • Push-in term inals, accep t wire or
test lead • Light -weight , easy to use • AC line cord perma nently att ached . Most
reliab le power source fo r a variety of U I8$ and app licat ions - 48 hou r burn-in as­
sores MTBF of 3% years, reasonably p riced at S1.9 0/w att • Full one year guar­
antee _ 2·tone anod ized case • Custom volt/ cu rren t outputs o n spec ial orde r
_ Inpu t surge protect ion - Auto matic sho rt circuit protecti on and resto ratio n
• UL recogniz ed co mpo nents. Handy Service Aid

SPECIFICATIONS: Inpu t : 9O·132YAC, 47-44Q Hz • Dual AC Inpu t Fuses
- Line Regulat ion: i D.l % Max. tor 1mb input chan ge . Load Regulation : t o.2%
Max, o n 1 1 Output . Ripple Noise : Typ . 1% PP Max. • Over vorreeePro tect ion
- Reverse Polarity Pro tec tio n _ Compact, o nly 7'h" x 4" x 2Y.. .. - Fast load tran s
ient resoo nse e S vo lt ad j. ±lO%- DC Outp ut : 42 Watt s conti nuous - 7mb Effic iency

Oty . Model Output 1 Output 2 Output 3 Tota l
y. A +1 -1 v.

PS- 2 5V·6A +15V-0.4A - 15V-Q.4A
PS- 3 5V-6A +12V·O.5A -5V-1A
PS-4 5V·3A +24V-O.6A - 24V·O.6A
SK·71OQ Clam On Tester

REE Clam n Tester with an 4 Units Purchased. NC
ne e a any ersonal Switcher or SK Tester is $99 .50 each.

Sub -Total
Man. res add 5% Tax
Shipping Be Handl ing $4. 50

TOTAL
CALL TO LL FREE ' ·800373-145 5

Within MASSACHUseTIS 1-617-682 ·6936

No commuting to class . Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
ins tructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S .E .T. degree, and
then your B.S.E.T. These degrees are ac­
credited by th e Ac crediting Commission
of the National Home Study Council.

Our fr ee bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-83 .

Grantham College of Eng inee ring
2500 So. LaCienega Blvd.

Los Angeles, California 90034

Earn Your

DEGREE

HOME
STUDY

Put Professional Knowledge a~d a

COLLEGE DEGREE
in your Electronics Career through
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MARKET CENTER
FOR SALE

ANIK noise filter eliminates unwanted audio noise
from Canadian Satell ite fully assemb led and
guaranteed. $65.00 & $2.00 shipping. ARK ELEC­
TRONICS, P.O. Box 5689 Toledo. OH 43612

SCANNER /monitor accessories-kits and factory
assembled. Free catalog . CAPRI ELECTRONICS,
Route 1R. Canon . GA 30520

CABLE TV SECRETS-the outlaw publication the
cable companies tried to ban . HBO . Movie Chann el.
Showtime. descramblers . converte rs. etc. Suppli­
ers list included. Send S7.95 to CABLE FACTS,
Box 711-R Pataskala. OH 43062

PCB $0.15 sq-in . Free drilling . Quantity discount.
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir­
cle. Simi Va lley . CA 93063

COLOR computer VIC-20 prog rams . hardware.
Rtty Code . EPROM Programmer RS-232. FRANK
LYMAN, Box 3091. Nashua. NH 0306 1

THE Intelligence Library. Restr icted techn ical
secrets-books on electronic surveillance, lock­
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z. 135-53 No. Blvd ..
Flushing . NY 11354

FAST dependable mail-order! Prime semicon­
duc tors, parts . supplies. Free 55 page catalog.
THE PARTSTORE, Dept. 165 . 999 44th St., Mar­
ion, IA 52302. (319)373-1803

PETERSON'
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA95841
(916)486-9071
SPECIAL QUANTITY PRICING
Dealers Wanted· COO'S

A WRITE FOR

JQL.McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) a.u 5Ol1'.l

1'Xi1 MCGEE STREET KANSAS CITY. MO.~1oe

TV shop closed out. Reti red . Inventory for sale. Low
price. P.O. Box 425 San Ysidro. CA 92073

MICROWAVE a nt enn a s 2 100-26 0 0 M H z
downconverter probe 18' parabolic dish 50' cable.
power supply . 6 month warranty. MDS ASSOCI­
ATES, 2116 2nd Ave . North. Minneapolis . MN
55405 JUST 5109.95 .

SAVE up to 50% on name brand test equipment.
Free catalog & price list. SALEN ELECTRONICS,
Box 82-G. Skokie . IL 60077

TUBES S2.49. Large inven tory includinq rare types.
SAS E brings lists . ADNF , 6690 7 mile. S. Lyon . MI
48178

PICTURE tube rebuilding equipment-we sell &
buy new & used equipment. Free training . ATOLL
TELEVISION, 6425 Irving Park . Chicago. IL 60634.
Phone (312)5 45-6667

APPLE 'S co re-mic rop hotographs of the 650 2
microprocessor. Other chips also. Free brochure.IC
SHOTS , 21 Witt Ave.. Denville. NJ 0783 4

RADIO-TV tube sale. Some scarce types. Send
SASE for list. MAURER, 29 South 4th St., Lebanon.
PA 17042

SURVEILLANCE device schematics, Books on
electronic surveillance methods & equipment,
locksmithing, covert technologies,etc. Catalog
S1.00. MENTOR, Dept Z. 135-53 N. Blvd.. Flush ing .
NY 11354

To run your own classified ad. put one word on each of the lines below and send this form along with your check
for S1.90 per word (minimum 15 words) to:
Radio-Electronics, 200 Park Avenue South , N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headin\Js, there is a surcharge of $15.00.
( ) Plans/Kits () BUSiness O~ortunities () For Sale
( ) Education/Instruction () anted () Satellite Television
( )

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

2 3 4 '5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE /NCLUDE FOR OUR F/LES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offe ring comercial products or service s).
S1.90 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% disco unt for 6 issues.
10% for 12 issues within one year. if prepaid .
NON-COMMERCIAL RATE (for indiv iduals who want to buy or sell a personal item) S1.25 per word
prepaid ...no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Add itional bold face (not availab le as all caps) at 15c
per word . All copy subjec t to publisher's appr oval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the
date of the issue (i.e .. Augu st issue close s May 20th). When normal clos ing date falls on Saturday.
Sunday. or a holiday . issue closes on preceding working day .

COLOR computer owners-Free hardware & soft­
ware catalogue. SPECTRUM PROJECTS, 93-15
86th Drive. Woodhaven. NY 11421

BEST buys in integrated circuits ! The Electroni cs &
Computer Shopper tells you where to get them .
$3.00. TECS , 1100 Clove # 30. Staten Island. NY
10301

UNUSUAL UHF subscription TV kits. Also micro­
wave downconverters. Catalog SO.50. TROJAN,
2920 Shelb y. Indianapoli s. IN 46203

AUTOMATIC telephone recording device: syn­
chronizes cassette recorder to phone use $20.00.
Long play casse tte recorder (4 hrs .per side ) S95.00.
Send S3.00 for our catalog . A.T.I .S., Box 4068 .
Dearborn. MI 48 126

RESISTORS '14W . 'hW5%C.F. SO.03. 1%M.F. 1
ohm through 1.1 meg. No minimums. Volum e dis­
counts . Writ e JR INDUSTRIES, 5834 -B Swan ­
creek. Toledo. OH 43614

ZX 81,TS 1000 Funpac-Seven exciting new pro­
grams for the enti re family to enjoy. Great for parties
too ! Order cassette FP1. On ly 59 .95 . ZX­
TECHNOLOGY, Route 1 Box 125. Corinth. MS
38834

RECEIVER McKay Dym ek DR33C 6-digit inc .
RTTY CW filters . used 5 hours. S995 (list appro x.
2K) (213) 944-0205

FREE Timex /Sinclair computer program­
Software catalog-Send large SAS.E. PRO­
GRAMS, Box 493 . Groves . TX 77619

FREE speaker catalog! Woofers. mids . tweeters.
hardware. crossovers. grille cloths, kits. informa­
tion. much more . Discount prices. UNIVERSAL
SOUND, Dept RE 2253. Ringlin g Blvd.. Sarasota.
FL 33577 (813) 953-5363

CABLE T.V. products. wireless . corded & Settop
converters. Send S3.00 for catalog . ADDITIONAL
OUTLET CORP ., 231 E. Commercial Blvd.. Ft.
Lauderdale. FL 33334

FREE catalog of surplus electro nics parts & hard­
ware . UNIVERSAL SOUND, Dept. RES . 2253
Ringling Blvd.. Sarasota. FL 33577 (813) 953-5363

ROBOTS and robotics. Beg inning to advanced
techniques. Plans, kits. Manual 59. Brochure 51.
ROBOTEK-FORD, Box 6827, Stateline, NV 89449

SPRING cleaning specials! Free surplus parts­
hardware flyer. ELECTRONIX LTD., 3214 South
Norton. Sioux Falls. SD 57105

WIND Power an investment in the future. The right
decision is essential. Informat ion S2.00. WINDE­
SIGN, Box 138. Boston . NY 14025
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ELECTRONIC
ORGAN KITS

3-4 Manuals

KITS, plans, devices. Miniature transmitters. tele­
phone circuits. electronic article surveillance. radio
homing. motion detection. laser. radars. Giant cata­
log S2.00. INFORMATION INTERNATIONAL, P.O.
Box 5162 RE. Tampa. FL 33675. (813) 949-7117

FREE wireless mike plans with catalogue of sur­
veillance. computer. telephone. etc.. plans. Send
51.00 shipping. INTERTECH, Box 54853-A. Atlan­
ta. GA 30308

VIDEO game cartridges are easy to duplicate.Aver­
age cost per game 510.00. Complete . detailed
plans 59.95. RANDOM ACCESS, Box 41770R.
Phoenix. AZ 85080

SUBSCRIPTION TV sinewave type. PCB & plans
516.50. RVB INDUSTRIES, Box 663. Skokie. IL
60076

NEW FM transmitter kit. Great for experimenters.
Instructions & parts only 519.95. Buy now.TUCKER
ENTERPRISES, P.O. Box 10120. Alex" VA 22310­
0120

RF MODULATORS ~
for the video industryd \

satllIi" moGibtors 1rtm dw&nt12 ttlru UHF!
llts I: assaltcl models for I II MtroelllrCNlftn... lncludina;l ur new
Applt-Ytf1lt dlll~ r. mount inside coqMtttr, AlII an txtensive
line , fmonitorl , tamtr lS andkits. FREE CATALOG

/;''1 PHONE (CO2) !lIIH 111

~
1~d\-n[] ATV Research
tLS~. . IHE eROAOWAY

• DAKOTA CITYI MESIlII

NEW: single board control computer based on
Z8671. Has eight A to D inputs. four Triac outputs.
16K memory. & more. Low price . Write H.H.S.
MICROCONTROLLERS, 5876 Old State Road.
Edinboro. PA 16412

SEETHE
WEATHER
AND SAVE
$1,0001

A leading manu­
facturer of commercial
weather chart recorders has developed a fac­
simile Weather Chart Recorder Kit for use by
hobbyists, amateurs, pilots, and educators.

All you need is a stable HF general­
coverage receiver to tun e in weather facsimile
frequencies-your recorder will print out accu­
rat e weather charts. Major compon ents in this
easy'to-build kit are pre-assembled and tested.
And the recorder is backed by a limitedwarranty
against defects. Special kit price is $995. Add $5
for shippin g and handling in the U.S. and
Canada. (For Massachus etts deliver y, add
$49.75 salestax.) MasterCardand Visa accepted.

Call or write for more information.

ALDENELECTRONICS
10 Washington Street, Westborough, MA 01581

(617)366·8851

ELECTRONIC debugging plans-kits-assembled
units. Send S2.0o-MOUNTAIN ELECTRONICS,
Rt. 2 Box 30. Charlotte. TN 37036

FREE phone calls made by users of this electronic
device. Complete report & plans sold for informa­
tion . educat ion only . 57.50: DISTRIBUTORS
MART, Dept. RE33. Box 333. Modena. NY 12548

ELECTRONIC to uch light control pad. Five modes
dim medium bright delay & off. Two kits available.
Write for free brochure. EXOTIC ELECTRONIC
IDEAS, P.O. Box 446. Lake Bluff. IL 60044

THEATER and CLASSICAL
R.fundllbl. Parts

Wurlitzer reproductions Brochure $2.00 Catalog $2.00
diJh, DEVTRONIX ORGANS, INC., Dept60
W 6101 WAREHOUSE WA Y, SACRAMENTO. CA 95826

NEW! Repair any TV... Easy. Anyone can do it.
Write RESEARCH, Box 517E. Brea. CA 92621

NEAT stuff! 60 page catalog of electronics kits:
parts & deals! Send 50.50 refundable first order.
BEC, Box 401244R. Garland. TX 75040

Y.one 0 CAPAC ITANCE METER .l pF t0 9 99KuF
on 0 FREQUENC Y COUNTER 35MH z

kit 0 SQUARE WAVE GEN . 1Hz to 99 KHz­
o OHMMETER - 3.58MHz Xtal - Regula ted PS- Five
.8 11 Read outs-Low cost TTL Circu it s-Automa t ic
Dec imal Pla cement-Be AMAZED -Build It for
$60 or le ss. I Pur ch ase the pl an s,drilled P.C.
boa rd 4 -3/4" by 6 - 3/4" and t ron t panel decal
lor 521.79 BAGNALL ELECTRONICS, Retund _
179 Mav Str eet , Fair fi eld . Conn . 06430 .b le

ELECTRONIC su rveillance : Amazing manual
"Homebrew Bugging" reveals secret techniques
used by professional eavesdroppers . (Schematics
included). 515.00. Send 53.00 extra for catalog.
A.T.I.S., Box 4068. Dearborn. MI 48126

CATCH intruders : Incredible manual "Counter­
measur e Cook book" shows how to bu ild in­
expensive security systems using hidden cameras,
recorders. tear gas, high voltage. hidden door locks
& more . 515.00. Send 53.00 extra for catalog .
A.T.I.S., Box 4068. Dearborn. MI 48126

SINE wave decoder problems? Manual includes
trouble shooting, alignment. antenna hook-up. im­
provements . theory. 515.00. SIGNAL , Box 2512-R.
Culver City. CA 90230

MICROWAVE Telev ision " Downcon verters.'
Exclusive new five stage design. Easily assembled.
Catalogue: 52.00 (refundable). NOS, Box 12652-R.
Dallas. TX 75225

TAILGATERS Beware' Clever device ends this
hassle. Quick. easy installation. Kit $4.95. two for
58.95 TAILGUARD, 8 Alpine Place. Franklin. MA
02038

LIGHT display sequencer kits. Send stamp for
flyer. DESIGN SPECIALTY, P.O. Box 1995. Hunt­
ington Beach. CA 92647

SAVE steps. money. Use your telephones as an
intercom . Plans 55.00 dB ENTERPRISES, Box
453R. Westwood . NJ 07675

PRINTED·circuit boards from your sketch or dia­
gram. Free information . BUDGET CIRCUITS, 6201
Hilston. Dept. E, Austin. TX 78745

PLANS AND KITS
CABLE TV converters & equipment. Plans & parts.
Build or buy. For information send 52.00. C & 0
ELECTRONICS , P.O. Box 21. Jenison. Mi 49428

CATALOG-T ra nsm i t t er s . ii nea rs. M DS
downconverters, scramblers. broadcasting. CB.
Hobby plans & kits 51.00. PANAX IS, Box 130-F4.
Paradise. CA 95969

*************************
: QUALITY MICROWAVE TV SYSTEMS :
*************************
: Complete Systems From 56995 :

: 1.9 to 2.5 :
* GHz *
: Antennas :

* ** Galaxy GOLD STAR , *
: Electronics :
: 6007 N.61 st Ave, <, ' :

* Glendale. Az. ) '~1*..... r IJ *... 85301 \1 *
: (602) 247-1151 '\. ** SILVER BRITE ** COD's STAR STAR *

Ir:T'd srxn u I
* ** *
~[.] ~
* **************************

LEARN
COMPUTER

REPAIR

-.

No previous 81perience neC8lUry.. .
Train at home in sparetime for exot­
ing opportunitios in fast·growing
space-age industries...Automation,
Aerospace, Cable·TV, Electronic
Circuitry, Computers, and much
more. No need to quit your job .
Instructorsare asclose asyourtele­
~one .. . w, p'r th. bill. Send for

.~,;:""'~~~~'. ~:f~:CaJ~~~c'::j,I~~n'r:;,
o,pt. PFD23, Scranton, PA 18515.•m

Highly EffectiveHome stuov BSEE Degree Pro­
g ram for Experienced Elect roni c Techni cians
Our New Advanced Placem ent Program gronn

( ~ 'I Credit for previous Schooling &.Professional Ex-

~
oert ence. Adva nce Rapid lyf OUf 36th Yea r!

.' FREE DESCRIPTM LITE RATURE!
. Cook', Institute of Electronics Engineering
, DESK 15 • P.O. BOX 20345. JACKSON. MS39209

CASSETTE Education Save S5&-rent don't buy!'
Free informat ion children's to PhD. CES, Box 324·
RE. Barstow. CA 92311

USA PAY-TV STATIONS

UNIVERSITY degrees by mail! Bachelors. Masters.
Ph.D.'s ...Free revealing details. COUNSELING,
Box 317·RE4. Tustin. CA 92680

UHF converters for all major cities. Catalog 53.00.
T.C.E., Dept-R1. Box 343. Brooklyn. NY 11230

ED NOLL books Project. Experiment. Democircuit
books. Send for complete outlines. Box 75, Chal·
font , PA 18914

PAY·TV stations. Complete & latest data on loca­
tions. programming. equipment & more. Just 59.95.
T.C.E., Dept-R1. Box 343. Brooklyn. NY 11230

YOUR own radio station! AM. FM. cable. licensed.
unlicensed. Low cost transmitt er kits. free info.
BROADCASTING, Box 130·F4. Paradise. CA
95969

EDUCATION & INSTRUCTION

EARN your university degree through Evaluation
Assessment of existing education . exper ience .
achievements . Ca ll (6 14) 863· 179 1. or wr ite
ASSESSMENT, Box 13130R. Columbus. OH
43213

CHRONOGRAPH circuits measure bullet velocities
easily. Kits or assembled. SASE brings information.
lCD, P.O.Box 10261C.C.. Fairbanks. AK 99701

VOTEM : Analog interface fo r Timex Sincla ir
TS1000. Measure voltage and temperature with 14·
bit resolution. Requires no modifications.539.95 kit:
559.95 asm: Add $3 S&H. Manual alone 55pp.
DOWN EAST COMPUTERS , PO Box 3096. Dept
RA. Greenville . NC 27834

UHF CONVERTERS

FOR SALE

Train at home in spare time No
previous experience needed. Ex­
perts show you what to do, how
to do it! Even beginn ers can
learn how to repair small com­
puters. Everything explained in
easy-to-underatand language.
You learn by doing with tools

(J) and materials included in your
O course. Easy home-study plan

shows how you can get in on
Z ground floor of this fast,growingo busi ness . Send for free facts. No
a: I obligation. No salesman will call.

t3 ICS School of Cdmpu'iBr iiepiii, ii;'DE033 - - .,
W I SlNCll"! Scrant on, Pennsylvania 18515 I
..J Yes! I want to get into computer repair. Rush me free facts6 I Name and cO I~re brOC hure. ,

o IAdd"" I
Ci L:1ty~~IP __~
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HAM GEAR
COMI"UTERS
SOfTW'AItE

SCAN NERS ' OPTICS
TEST EQUIPMENT

MICRO WAVE
SATEW TE •

AUOIO VISUAL
NEW PRODUC TS

COMPON ENTS ' ItlTl
ANTtQUE ILECT .

P'UaUCA TJONS
PlAHI -SEIIlVICU

ONE-MAN
FACTORY

THE BEST PLACE to BUY. SELL or
TRAD~ NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX . I i II -E • PLACENTIA. CA 92670

(7 14) 632-772 1
Join Thou sands of Reader s Nat ionwide

Ever y Month
ONE YEAR U.S. sUBsCRlPTIONs
$7.00 • 3rd Class • $11:.50 ~ Ist Class­51:5.00 • lifetime· Jrd Class~

HIGHLY
PROFITABLE

ELECTRONIC

550,000 yearly potential' No investment. Be our
representative. Full or part time. Call Wade: (415)
532-2711 or write EPS, Box 5356. Berkeley. CA
94705

SATELLITE cables. connectors: Type-N UG-21D
U $3.00. Elbow $4.95. UG-57B/U 85.25. UG-29B U
$3.90. F-59A 10 2.15. RG-6 U $0.12 ft. RG-59/U
copper $0.12 ft.. RG-213.U $0.36 ft. RG-214JU
81.35 ft. Shipping : 10% 83.00 minimum. Free cata­
log. NEMAL ELECTRONICS, 1325 NE 119 St.. N.
Miami. FL 33161. (305) 893-3924

Investment unnecessary. knowledge not re­
quired. sales hand led by professionals. Ideal
home business. Write tod ay '. for ' fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, -CA 94597.

SATELLITE receiver top quality & performance
PCB set $80. Receiver manual $20. Antenna man­
ual $20. Handbook & equipment guide $5. MICRO­
WAVE SYSTEMS, 1101 E. Chestnut. Santa Ana.
CA 92701

BUSINESS OPPORTUNI TIES

SATELLITE TELEVISION

SATELLITE antennas by Polar-Spherical. Build
wood or metal plans $40. Kits $200. PROTOTYPE
ENGINEERS, Box 1812. Deming. NM 88030

SATELLITE TV low noise amplifier o r
downconverter. Easy to bu ild . Save hundreds !
Beautifu l instruction manuals inc lude ever y­
thing you need to know. 510.00 each . Com­
puterized antenna pointing in formation FREE
on request with each order. Satisfaction guaran­
teed . XANDI, Box 25647, Dept. 21H, Tempe , AZ
85282

INTERESTED in Home Satellite Television-Don't
buy anything until you've read Homesat Handbook
& Buyers Guide. Our book tells everything about
home satellite TV & may save you hundreds, even
thousands of dollars in your selection & installa­
tion of a system' $10.00: H&G HOMESAT SER­
VICES. Box 422. Seaford. NY 11783

MECHANICALLY inclined ind ividuals desiring
ownership of sma ll electronics manufactur ing
bus in ess-without investme nt. Write: BUSI­
NESSES, 92-R. Brighton 11thoBrooklyn. NY 11235

MAKE your computer pay its own way. Sample
newsletter 81. COMPU-PROFIT, Dept. RE3. Fair­
fax Station. VA 22039-0332

PROFITABLE exciting home income...forwarding
mail! Start immediately' Free details! HAIKU, Box
1296-RE. Makawao. HI 96768

START your own business with a name brand home
computer. For more information write to P.O. Box
51053, Fort Worth. TX 76105

120' Amplica LNA $375. Telecom 1240 receiver
8399. Brand new. never used. (615) 984-7872

7 foot parabolic antennas. $116. Send 81.00 for
brochure. BOB 'S ELECTRONIC SERVICE, 7605
Deland. Fort Pierce. FL 33451
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WIRELESS MICROPHONES

Yo u r 0 I d ad­
dress and zip
code

MOVING?

Your ne w ad ­
dress and zip
code

Six weeks ' no ­
tice

Satellite rv Week

Do n't m iss a
single copy of
Radio-Elec­
tronics. Give
us:

CB RADIO
GET more CB channels & range! Frequency ex'
panders. boosters. speech processors. FM convert­
ers. PLL slider tricks. how-to books. plans. mod­
ifications. Catalog 82.00. CB CITY, Box 31500RE.
Phoenix. AZ 85046

SAVE 90%, Build your own 68000. 8086. Z80A. or
8080 microcomputer or minicomputer system. Free
details. DIGATEK CORPORAT ION, Suite E.. 2723
West Butler Drive. Phoenix. AZ 85021

COMPUTERS

TI-99/4A owners. Send for free list of new & exciting
software. DYNA, Box 124. Hicksville. NY 11801

SURVEILLANCE-qua lity profess ional wireless
microphones that far outperform others.As small as
78'" Sold elsewhere for 8130.00. Our price only
889.99! Also. wireless micro telephone transmitters
and 15 hour recorders weighing less than 1-1.2
pounds. Free brochures. EXTENDO-TAPE SYS­
TEMS. Box 16000LC. Temple Terrace. FL 33687

SATELLITE TV WEEK
The m ost com p lete w eek ly list ing s. We co ver more them

just SATCOM 3. Send $1 for SAmple copy.

P.O. Box 308. Fortuna. Californi a 95540
u.1I toll free: (800) 358-9997 • UoIlfoml.. (707) 72 5-2476

~.M.
~i - ~ '""::::"'t r:or:-= --:::r.'
~~ .i~" 0 :l'~' :::~c TVE .:;i.". :~'.:. -9'~ 'l

REMO'~~ODISCS
The Thompson Vocal Eliminator can actuilly remove most or

1~~~a~o:~lo~ft~eS~~k;oa~~~ ~~~cau~~onu~"::":'1~~~~~~~i:~ W~
can prove It works over the phone. Write or call for a 24 page
brochure and demo record.

Writeto: LT Sound. Dept. R. P.O. Box338. SloneMountain,
GA 30086 Phone 404 493-1258 COST: $295.

PLANS AND KITS

VIDEOSCAN 1000 Slow Scan TV-High resolution
(amateur. phone line. surveillance. teleconferenc­
ing). CODE STAR-decode Morse. RTiY. ASCII.
Large LED's or connect computer printer. MORSE­
A-KEYER- CW Keyboard. Tri-voltage power sup­
ply. Kits assembled. Free brochures. MICROC­
RAFT CORPORATION, Box 513-RE. Thiensville.
WI 53092. (414) 241-8144

COMMUNICATIONS EQUIPMENT

LONG-PLAY RECORDERS

CONVERTERS

VIC-20

RECORD up to 15 hours on a single standard cas­
sette tape! Our modified. name-brand recorders
offer the longest recording times. best long-play
fidelity & most features! Models as small as 1-1/2
pounds. Compare before you buy. Free brochures.
EXTENDO-TAPE SYSTEMS, Box 16000LC. Tem­
ple Terrace. FL 33687

CABLE TV

ELECTRONICS firm is looking for assemblers in­
terested in working at home. Send $3.00 application
fee: IRDC, l.'Joppa Hill Road. Manchester. NH
03102

HOME ASSEMBLERS WANTED

DELUXE Sine Wave UHF. parts$175. Digital phase
inversion VHF·Cable.UHF. parts 8225. Both have
sound out of TV like normal with only antenna con­
nection to TV or VCR. Gated pulse wave UHF
(speaker box type). parts $125. All have true AGC.
Quantity discounts. Plans: Large SASE ($0.54 post­
age). Free shippinq -handlinp. 1-312.267- 3455 .
LSR ENGINEERING, P.O. Box 6075. Chicago. IL
60680

REEL TO REEL TAPES

CHANNEL 3-60dB notch filter. 63.5 MHz. $32.
CROSLEY, Dept 606. Box 840. Champlain. NY
12919

" MYSTERIOUS CASTLE " adventure game. De­
signed by electrical engineer especially for VIC-20.
Needs no extra memory! Cassette tape $23.95. Ask
for free list of other games. programs. SHANKLE
PRODUCTS, Rt5. Box 373AG. Texarkana. TX
75501

FREE catalog of special function IC·s. & quality
compone nts . GOLDSMITH SCIENTIFIC, Box
318R. Commack. NY 11725

RADAR-Build your own using old TV set. Plans &
instru ct ion manu al. Send $5.00 to H&S RE­
SEARCH, P.O. Box 521. Irmo. SC 29063

FREE 20-page educational booklet about modern
STV descramblinq techniques: FV-4. On-l . Pulse­
1. Sine-1 part packages with free PC Board & plan.
Please write: INDEPENDENT ELECTRONICS, 751
South Centra l Expwy. Ste 192. Richardson. TX
75080

SUBSCRIPTION T.V. manual. covers both Sine
Wave & Gated Sync system. only 812.95. Includes
theory. circuits.waveforms & trouble shooting hints.
Information 82.00. refundab le. D&S ENT ER­
PRISES, Box 09292R. Cleveland. OH 44109

UHF wave converter-cheapest. most superior de-
sign on market. Approximately 820 worth of readily 1 ....
available parts. your old B&W TV & a basic knowl-
edge of electronics necessary. Plans 85.00 & a
SASE. RAMP ELECTRONICS, 1500 Venera Ave..
Suite 2-D. Coral Gables. FL 33146

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER,COLO.~

TRUCKLOAD sale Ampex high quality open reel
tape. 1800 ' or 2400 ' on 7" reels. used once.Case of
40. 845.00. Cassettes available. VAL TECH ELEC­
TRONICS, Box 6-RE. Richboro. PA 18954

SINCLAIR/TIMEX COMPUTERS
YOUR Sinclair can drive a video monitor with our
direct video kit. only 89.95. 12" B&W video monitor
898 .4 5. RANDOM ACCESS, Box 41770R .
Phoenix. AZ 85080

name

address

clly

(please print)

state zip code

Satellite ORBIT Magazine
The Complete Month ly Satellite Program Guide

$5.00 Samp le Copies Available
Satellit e ORBIT

P.O . Box 1700. Hailey, 10. 83333
In the U.S., call 1-800-792-554 1. In

Idaho or fo reign countries . 1-208-788-4936. W
II:

co
co
co
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Call 601-323-5869 in M·iss., outside continental
USA, tech/order/repair info, TELEX 53-4590.

MFJ li.~tl'::lf~DS,
Box 494, Mississippi State, MS 39762

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandwidth,
40 or 80 character
selec table lull compatability . . $99.95

RESISTOR BUYOUT
MOST STANDARD VAlUES

!4 WAn 5% RESISTORS 1 OHM TO 10 MEG. OHM
2 K MIN. BUY 1 K MIN. PER VAlUE

$6.50 . . . . . . . . . . . . . . . . . . . . . Per 1 000

9 PIN 08 PlUG RIGHT ANGLEFOR
~ HOME COMPUTERS & GAMES!

AMP PIN 207456-2
MY Quantity $.85¢

~
. UHF/VHF Conversion

~\\ Kit-with\b' Genuine Mitsumi
~- Tuner $119.95

CAll OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Uncoln Ave., Cypress. CA 90630

CIRCLE 93 ON FREE INFORMATION CARD

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. Whip. 50 foot coax. 20 dBattenuator
prevents receiver overload . Switch be­
tween two receivers. select auxiliary or

active antenna. Gain control. " ON "

~;~X5Rf~0~~ ~n6tc 30~2~{Oi~Ac~n~~~
optional adapter,
MFJ-1312, $9.95.

$129i~:,
Order .from MFJ and try It. If not delighted,

return Within 30.days for refund (less shipping).
One year unconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC , Ormall check, money order.
. Write for free catalog. Over 100 products.

I :11, ':11

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

Fr e Buyers Guide
84 pages 01 the latest in components, tools
and instrumen ts - a must lor DESIGNERS,
instructors and ma inte nance engineers.

ce==..~ SPECIALS
~ 25 PIN DB PLUG AMP PIN 205737-2

My Quantity $1 .97

.60
60

.60
60

.70
1.60
.75
65
.60
.75

1.90
.45
.70
.75
.79
.85
45

.75
' .00
.85
.60
65
.66
.66
.90

1.75
1.50
105
.75
.75

100
.90
.90

741..522 1 .75
74LS2«I 90
741..5241 1 00
74LS242 1 20
74LS243 1.20
741..S244 III
741S24S 1.50
741..5247 .75
7415248 1,10
741..5251 .811
741S253 JII
74LS2S7 fiB
74LS2!5S ,88
741..5259 1-«)
74L$~ ,00
741.5273 1.15
74LS279 48
74lS:B) 18:1
14LS213 ..
741S290 .75
'MlS293 .95
7-4lS298 1.00
741.S320 2 00
741S323 350

74L5:S 00
74LSJll6 .8:1
74lS367 ,58
74LSJ68 ,58
741.S37J 1.25
74l$J74 1.25
74lSJ77 1.25
74LS38S .eIf)

74L.S390 1.30
74l..Sm 1 30
74LS3!J8 250
74l..S67O, U D
74lSt'1!12 300
81l S97 1.10
81lS9!l 1.10

7461 2
74163
74164
74 166
74 166
74 170
74173
74 174
74175
74 176
7418)
74182
74 190
7419 1
74193
74194
74 195
74196
74221
74273
74279
74298
74366
74J61
74390
75324
75325
75492
960'
9602
BT26
8Tll7
BT98

74n. .30
7473 .35
7474 .32
7475 , .40
7476 .35
7400 .45
7483 .50
7485 .56
7486 .35
7489 1.00
7490 .35
7491 .45
7492 I .45
7493 .35
7494 .00
7495 .56
7496 .00
74 107 .30
74116 1.50
74 121 .29
74 122 .39
74123 .42
74 126 .45
74145 .00
74148 1.10
74150 · 1.10
741 51 .50
74 153 .40
75154 1.10
74 156 .50
74 157 .50
74 100 .85
74161 .66

741..5100 .36
74L5 112 38
7415 113 .46
74LS114 .56
74LSl 23 eo
74LSI25 46
74LS12& 4S
741..51J2 56
74L5136 4S
741..5137 9!J
741..5138 50
741..5139 52
74L5 147 1.95
741..5151 .38
741..5 153 .oiO
7415 154 190
741..5156 eo
741..5156 8:1
741..$157 .45
74lS158 .•
74L51lJJ 70

741$ 161 .70

741..51112 .ec
741..516J fi&
741..S164 00
741..$1 (6 8:1
741.$1(;6 8J
74L51l!8 1.75
74L$1?O 1.50
74L.S173 .70
74LS174 .46
74lS17'5 ...,
74L5181 1 95
741..5190 .8>
74LS191 .00
74l.$192 M
741..$ 193 85
741..5194 .7'5
741..51915 00

· 741..5 196 .815 '
74l.$197 86 '

S END $ 2~ FOR OUR CATALOG
FEATU RING TRANSIS TO RS &
RECTIFIERS 146 HAMPS HI R E
S T . , CA M BR IDGE , MASS . 02.139

1/16- thtck WIth 1110- spacing

4 1S" x 6 1S" . .. .. $1.95

TRANSISTOR SPECIALS

14 PIN HEADERS . . .3 /$ 1.00
24 PINHEADERS .75
40 PIN HEADERS . . . 1.10
00 PIN EDGEBOARD CONN.. 3.95
26 PIN EDGEBOARD CONN.. 2.00
00 PINANGLECONN. . . . . . . . 3.95
20 PIN RIGHTANGLECONN. . . . 2.25

MULTI TU RN T R IM POTS

so OHM 5K
100 OH M 10K
500 OHM roK 3/$2.00

ieoo O HM 500 K

7400 . 17
740 1 . 17
7402 . 17

• 7403 . 17
7404 .24
7405 .24
7406 .28
7~7 .28
7400 .24
7400 . 18
7410 .17
7411 .22
74 12 .30
7413 .35
74 14 .45
74 16 .25
74 17 .25
7420 .17
7425 .25
7426 .25
74'1:1 .25
7430 . 17
7432 .27
7437 :n
7438 ar
7440 .17
7441 .75
7442 .45
7445 .66
7446 .65
7447 .66
7448 .66
7450 .17

TTL IC SERIES

2Nl307PNPGETO !> $ 40
2N4Q4APNPG E T05 31$1.00
HEPG6(l14 -PNPG ET03 $ ~

TIP 111 . S ,so TlPl 4!) $1 )5
2N6233 NPN SWITCHING POWER $1 9!J
MRf-«»lCMRFTR ANSI5TORNPN $ 75
i.H7T72NPN s, TO·] $100
2t+t9QBPNPSo TO·3 $100
TIP29MPN P So $ 90
2N2222NPN SoTO 18 10 $1 00
2N2901'PNPSo TO·18 9 ,$100
2~NPN 5ITO ] $ III
2NJ904 NPNSo TO·9;2 e o cc
2N:BJ6PNP SoT0 9;2 $ .!":6
2f\I6109 PNPS , TO,22O $ !":6
T1P]18 NPN SoTO 220 s 50
TIPJ28 PNP Si TO·22O S .56
T1P)4PNP 51 S .95
T1P12IPNP Si U84 S 00
TIP 141NPN 511)97 $1 00
8U2C6 $1 7!l
DPS3XXl - DUAL POWER DARl SJ!J6

3 / $ 1.00
5 / $ 1.00

$ .40
$ .85
$1 .00
$ .75
$1 .75
$1 .3)

$ 1.75

15UF 16V
3)UF 6V

33 UF 10V
47UF 2OV
68 UF' I6V
120UF 6V

2OOUF20V
l SOUF l 6V

33OUF10V

TERMS i FOB CAMBR IDGE. MASS SEND CHEC'"
O R MONEY OR DER. M INIMU M TELEPHON E.
C ,O.D PURCHASE ORD ER OR CHARGE $20 00
MINIMUM MAil ORDER $500

PR. V I 2A 16A
. 2SA100 1 40

200 80" 1 30 '220

400 1 00'1 6 5 ' 330

600 1 30 · 1 90 : 4 40

PRV lA 3A 12A 50A ' 25A~ 240A,
100 .05 .14 35 90 425 600
200 <>6 . 17 .50 1:<> 525 9.00
400 09 25 .65 1.50 650 - .E ~oo_

600 . 11 :<> lIJ 200 850 ' 500
l<XJ ' 3 35 1.00 250 10.50 ~~

1000 20 45 1.25 300 12 .50 2600

TANTALUM CAPACITORS
.22 UF 35V 5/ $1 .00
.47UF35V 5/ $1.00
.68 UF 35V 5/ $1.00
1UF 20V 5 / $1.00
2 .2UF20V 5/$1 .00
3 .3UF 20V 4/ $ 1.00
4 .7UF35V 4/ $1.00
6 .8U F2OV 4/$1.00
lOUF 20V - $ .40
22 UF 10V - $ .3)

LINEAR CIRCUITS

LF3S6 - 1.00 74 1CV - .25
LM 368 -.50 74 7 _ .50
LM 36 1 - 1.75 CA758 - 1 .75
LM 370 - 1.60 LM 131 0 - 1.60
l M 377 - 1 .60 1456 - .80
LM J80 - .86 1468 - .50
l M 383 - 1.90 LMl808 - 1 .15
LM 386 - .86 LM 2901 - .95
LM 387 - 1.25 CA3018 - 1.95
l M 393 - .75 CA30188 - 1.50
lM566 - .34 CA.3096 - .75
lM556 - .65 A D21'OOLO - 4 .95
5MB - 2.25 CAJ l 40 - 1.00
566 - .95 J9CXI - .45
567 - .85 4 136 _ .85

709 - .25 N5M6A - 1.50
7 10 - .45 D6303B - 1 .75
71 1C H -.40 8038CC - 3. 90
741C - .35

SILICON POWER RECTIFIERS

REGULATORS
LM3 1rr . . • . . $1.00 lM 33 7T $1.95
78 L05,78112 ..•. $ .40 :uJKI LA140S I $1.75
41940 . •. . . .. . .$.95 LM305G. . . . .. $ .75
723 •••. .•• .• . ... $ .50 34OT·5 , 6, 8 , 9 ,12,
320T5, 12. 15 0r24 $ .90 15, 18 or24V .. . $ .86
78M06 . . .. $ .35 ~S1412 -i' 12V3A$3 .96

2 0KV250MA D IO D E $ 1. 90

FULL WAVE BRIDGE 12V DC RELA YS
ITL SIZE

S.P.1 200oh m coit
.96

D.P. 400ohm coil
1.25

20PIN .25
22 PIN .25

24 P IN .25

28PIN .35 .
40 PIN .40

R S 232
CONNECTORS

DB 25Pmale . .$2.75
DB 25S female 3.75
HOODS 1.25

' 060
2060

"""

POSTAG E RATES
A D O 10% FOR ORD ERS U NDER $25.00
ADO 5%FOR ORD ERS BETWEEN $25.00 & $50.00

• AD O 3% FOR ORD ERS A BOVE $50.00

TOGG LE
SWITC H·ES

NO . 30 W IRE

WRAP W IR E

SING LE
S T R A ND ,

100' . . . $ 1 .40

CPU'S & 8756 19.96
SCR's TRIAC's

SUPPORT
8251 450
8253 5.95

CHIPS ll256 4.50 1-5A SA 36A 110A PRV l A l OA 2SA
00J9 6.95 B:l58 5.95

100 .35 .40 1.40 100 .35 .60 1.40
0C$lA 2.75 8257lAM9617l 7.95...... 5.75 6602 675 200 .40 .00 1.00 9.00 200 .00 .00 1.90- 29.95 Z8JACPU 3.75 400 .60 .70 2.40 12.00 400 .70 1.00 2.60
AMD2901 8.95 ".,. 12.95

ll>32 19.96 Z8JAS10 12.96 600 1.00 3.60 15.00 600 1.00 1.20 3.60
8212 1.1" lBlAP10 3.75
8214 3.00 Z8>CTCA 3.75
8216 1.75 TMS 9927Nl 9.95
.". 2.25 8275 16.95
8226 1.00 6845 13.95 400' - .25 - - ... "" - ..,
822ll 3.50 6810 2.50 4002 - .25 - - .5O .... - 75
8156 3.50 6860 2.95 DRIVERS .... - .5O - - III 1<COO - V

8156 8.95 8356 9.95 1488 """ - V ..., - ... 1<C02 - .V
.66 .... - .10 .... - 35 1<CO< - 35

8237 14.00 DISC 1489 66 .... - ." ""'" - .35 14C01 - 30
3242 6.00 & DRIVERS 81:<> 2.50 .." - .40 ...t - III 74C t O - V

40" - .22 4062 - .75 74Cl • - .5O

SHIFT Controlle rs
8830 2.50 .." - .22 4053 - . 75 14C20 - .V
8131 2.50 .." - .35 400. III 14<:32 - "REGISTERS 8833 2.50 .... - .10 - - "

14<:42 - 1.00
l n l . . is.so

8834 2.00 .." - ." -- 35 '''''' - 50
MMl402 1.75

179 1 .. 25. 00 .." - .30 - - 25 14<:75 10
MMl403 ' .75 8837 2.00 ..11 - .. 4010 - .35 14<:15 - 1.«1

MMlo404 1.75 1793 . . 35 .00 8838 2.25 ..lI - 50
401' - 25 14C11 - ."

MM5013 2.50 MM53J7 7.96 .." - " 4012 - .20 14CSO - ..
1795 . . 45 .00 - - .10 4011 - ... 74C,3 .50

MM5056 2.50 BAl941l 895 4021 - .5O ]CCl se - 250
M""",," 2.50 1797. 45. 00 MM5321 s.so 4022 - .75 em - .35

74C157 - 1.75
4023 .22 408' - .25 74C160 - ' .20

MM"'" 2.50 D766C 25. 00 MM53E9 2.50 402. .40 4082 - 25 74Cl 61 - 1.1S
MM5000 2.50 TA10028 3.95 4025 .25

..., 4. 74Cl 63 - 1.15.... - ... - - ' 75 74Cl n - .75

ROM 's RAM 's 40V - .. 400' - ... 74CH4 - 1.15.... - .5O 40' . - .. 74C175 - 1.,t
21lO2-3 .70 40" ...- 2.95 4021 - .75

40'4 _ ' 25 74C1S2 - 1.30
VIS .. 5V 395 93L422 5.95 4030 .35

40" - '50
74C90 1 - "2101 -1 1.ffi - - 1_75 14C002 - 107732 5.95 68OOOL8 .... - .75 "" - .75 74C,'4 _ 1.75

2532 7.95 2111Al '95 - - .es 40" - ..
74CS21 - J!15

27&1 9.95 2114 -4 1 .10 $50.00 4042 - .5O - .10
14Ca3 - '254'21 - '00MC.,.. 19.95 2 114 ·3 1.50 .." - ' 25

82SZl 1.95 2147-3 495
825100 2.95 • TMS3400 495 74S SERIES 7457 4 .70 745163 1.40
82$1 15 4.00 MK4OO6P 1.95 74585 1.25 74S169 1.75
825123 MK4027·3 1.95 CR YSTA LS 74500 .30 74586 .60 745174 1.40

1633 11 1.95 TMS4C&l\IL 2 .95 74502 .30 74589 1.90 745175 1.40
825'29 1.95 MK«:e6-1 1 1.95 ' 2.000 6 .144 74503 .30 74511 2 .85 745 182 1.75
825130 1.95 4116-3 1.1 0 3 .000 ' 8 .0X! 74504 .40 7451 33 .60 7451 94 1.10
J628A·3 3.00 4116-15 '50 3 .579 10.lXXl 74506 .45 7451 36 1.10 745240 1.00
AM92,4C 295 510 1E 2.95 4 .COO 18.lXXl 74S08 .40 · 74S138 1.25 7452 41 1.00
8256-5 Z61044 2.50 5000 18.432 74510 .30 7451 39 1.10 745 257 1.30

04 188AJ 1.25 8 116-3 5.50 8 .lXXl 2O.COO
74511 .35 745 140 1.70 1.30745 258

745387 1.75 8264 14164-2 5 .75 74515 .40 74S151 1.25 745260 1.50
745474 3 .96 '!J!1'}!J(M I<40021 8 ,95 2.95 ea. 74520 .40 7451 53 1.10 745280 1.75

74530 .40 745157 1.25 745373 2.25
745 32 .40 745158 1.25

25 w a n Infra Red Pu lse ISG 2006 equiv .1
Laser Diod e (S pec shee t includedl .$24. 9 5

2N3820 P FET . . . . . . . $ .45
2N5457 N FET . . $ .4 5
2N2646 UJ T . . . . . $ .45
ER 900 TR IGGER DIDOES 41$1.00
2N 6028 PRDG. UJT . . $ .65

DIS C CAPACITO RS
. IUF I6V 10,$1.00 . . . 100/$8 .00
.0IUF 35v 16 /$1.00 . 100/$5 .00

PRI NTED CIRCUIT BOARD
4W

x 6""OO UBLE S IDED EPOXY BOA RDED ' I,.wTHICK
$.OOea, . . • •. . . • . • . • . • . 5/$2.00

50PIN RIBBON CONNECTORS . . $3.25
40 PIN RIBBON CABLECONN . . . $3.00
34PINRIBBON CABLE CONN $3.00
20PIN RIBBON CABLECONN $2.25
10PIN RIBBON CABLE CONN $1.00

L14" ·IR DETECTOR. . . 3 /$ 1.00
FP 100 PHOTO TRANS . . $ .00
REDLED·,.2" . 8/$ 1.00
YEL,GREENorAMBER LARGELED', .2" . 6/ $1.00
RED·GREEN BIPOLAR LED $ .90 ·
RED·YELLOW BIPOLARLED $ .90
MLED92IRLED. . $ .75
MRD14BPHOTO DARL.XTOR . . . . $ .00
MCT20PTO ISOLATORS . . . . $ .00
4N260 PTO ISOLATOR $ .70
1 WATT ZENERS : 3.3. 4.7, 5.1, 5.6. 6.8,

6.2,9.1,10, 12, 15,1 8, o , 22V. . . .. 6 /$1.00

FLAt DIP SWITCHES
RIBBON CTS 206· 4 4 POSITION .75
CABLE CTS 206· 7 7POSITION95
G RAY CTS 206- 8 8 POSIT ION .95

28 gaug e CTS 206- 10 10 POSITION 1.25

40 c o n d uct or. DIP ·
.ooi ft SOCKETS

2 6 con d uctor 8 P IN .10
",60/ft 14 PIN . 12

50 c o n d uctor 16 PI N .15
1.-!lO 18 P IN .20

IN4148 (IN91 4 ) 15/1 .00
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NEW

Dig ital M u ltlm eter

M IC -3300A
• Kit Form. 31f.l Digit s

• DC .5% Accuracy
• DCA up to 10Amps . OHM up to 20 M OHM
• hFE measurement . Floating decimal point

• Leads + battery included. Easy instructions
A high quality Digital Meter Kit at an affordable
price. Educational and enjoyable to build. the MIC
3300A is a high quality meter for all hobbyistsand
maint enance work.
MIC-3300A Ki t Form $59.95
CarryIng Case $ 9.95

Mic rowave Preamp!!!
Use with PS-3 Ki t. Adds 20-25 db gain to
boos t reception distance.

• Low Noise
• High Gain
• Can be used with all exist ing

sto p sign board recelverslll!

PS-4 . . . . . .•. .1..~~:~ .~~~. :.r~.~..~~.nl~.95

AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ ilQGlRlD~

e
PS-l Assemb!ed32 element antenna. . . $19.95
PS-2 20 dB gain microwave receiver kit

with variable power supply kit . . . . $50.00
PS-3 Complete package PS-l & PS-2 . . $65.00

Mounting HardwareIncluded

• 31/2 Digits
• DC 0.5% Accu racy
• DCA and ACA up to 10A
• OHM 'up to 20 tvl OHM
• Aud ibl e Continui ty Test
• Diode Check
• Leads and Battery lncluded

DIGITAL MULTIMETER
MIC-6000Z

SATELLITE TV RECEIVER KIT!!!
It's not ready yet, but we guarantee it will be revolution ary in size and
price. Send or inquire for preliminary informati on . Priced below $350.00.
Available in Apri l.
LSS-1 less than $350.00

MICROWAVE PREAM P
For your Parabolic Dish Antenna

• Improve your picture quality
• Increase your recepti on distance
• 15db gain. 2 db noise factorl
• Easy assembly
• 1.9 GHz to 2.5 GHz
• Mounts indoors or outdoors
• Can be used with PS-5!
DCS-1 KIT $39.95

MORE GAIN Than a

~~E~ELR~~~~045 Mlt~uml
UHF 470-889 MHZ Tuner
CHANNEL 14-83
OUTPUT CHANNEL 3
75 OHM INPUT
Comes with adapter board. You can plug Philip s Tun er
directl y in place of a Mitsumi
PartNo. Descrtptlon Price
PWD10 Philips UHF Tuner ELC 1045 $23.95

The MIC-6000Z is a professi onal Mult imeter at .
an inexpensive pr ice.

The 6000Z works up to 1000hours on a common battery,also can withstand 1000
VDC loads. Resistance ranges are pro tected up to 400 VDC. For your added
convenience the MIC-6000Z has a built-in 10 amp cur rent capacity , so you don't
need an accessory shun t.
MIC-6000Z Assembled . . . . . ... ... .. . . . •.• • •• .• . .. • . . •.. • • .• ... .. .. . . $89.95
Carrying Case $ 9.95

• Commercia l grade construction
• Sturdy Parabolic aluminum reflector antenna
• High gain 50db!
• Line of sight distance45 milesl
• Compiete system. power supply. cable. assem­

bled reflector antenna. and downc onverter.
• Down converter mount ed in att ract ive cabinet.

PS-5 Assembled $109.95
Kit Form $ 79.95

AMATEUR MICROWAVE
Receive r System
1.9-2.5 GHZ
90 day
warranty on

PS-5111

MICROWAVE

RECEIVER

SYSTEM

Features:
• 25 dB gain!
• Kit

Your reception w ill dramatically improve!
Thi s unit wil l enable you to pull in sign als
you never knew were th ere!
For both indoor and outdoor use. Input and
output impedance 75 ohm. No adju stm ent!
Easy assembly.
JH-O Kit $22.95

UHF T.V. PREAMP

R.F. MODULATOR
Combine both audio and video output onto
chann el 3 or 4 of your T.V. set.
Single I.C. chip (MC 1374) makes for quick
and easy assembly. Sing le adjustment con­
trol! A must for every video record ing or
computer enthusiast.
VH-O Kit $19.95

Tired of getting up to change channels? Get
rid of that mechanical cable controller. Relax
with . • ·PHILIPS CTC8R Remote Cable

Converter

• L!pgrade your 48K Apple to lull64K Ram.

• Hardware/Softwar e comp atib le wi th
Apple language card and Z80 card.

• Run Apple Fortran or Pascal
Kit $39.95
Bare Card $13.95

QUIETER THAN SHUGGART DRIVESI

Enclosed in a handsome metal enclosure,
color match ed to your App le. Connects to
your App le Disk Interlace Card or to our own
Apple Compatible Disk Driv e Card . 90 day
warranty. Inc lud es cab le. II not satisfied
return within 30 days for lull refund.

Disk Drive $274.99
Controller Card. . . . . . . . . . . . . . . . . . $ 89.95

16K Apple
Ram Card Kit

DISK
DRIVE
FOR
YOUR
APPLE

• Micro computer technology
• Quartz controlled IC's lock in picture & prevent drift
• 60 channel selections
• Programmable time on and off .
• Favori te channel memory and recall . plus scan .
• Wirelesshandheld "infra-red" transmitter system(25ft.)
• Auto mat ic fine tune
• Adaptable to any brand television
• One year warranty service
CTC8R $139.95
CTC9R (with 24 hr. LEDdigital Clock) $149.95

SEI, Inc.
912 W. Touhy, Park Ridge, IL 60068

Illinois Residents
(312) 564-0104

Orders Oniy, Toli Free #
(800) 323-1327

Minimum order $15.00. Add 10%ship- ~ [EB}
ping on orders under $35.00. Orders :._:,: :_. _~. ,. '; ....-.ca.d
over $35.00.add 5%. Illinois residents
add 6%Sales Tax. Catalog - $1.00 VISA and MasterCard Acceptable
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Burglar/Fire Alarms

36 channel
converter

$4595

Send $2 f or complete catalog
ofconverters and unscramblers

Quantity Discountv • Visa · Maner Cha rge
Add Sil;'o shipping- Mich. resident s add 4010 sales tax

ov r 2000- ,
pr ts

~ountain west™

4215 N. 16th Street Dept. RE-4
Phoenix, AZ 85016
1-800-528-6169 toll-free

36 channel
wired remote

converter
only

$8895

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

QlRCLE 91 ON FREE INFORMATION CARD

CCTV 0 ~,~I"':::.
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools

120yolt ~
primaries~

5 .5 VOLTS at 7SOMA $3.00
5 YOLTS at 150 mA S1.25
15.5 Y. at 3 AMPS S5.5O1. VOLTS all AMP 54.50
18 V.C:r• • t 2 AMP ssso
24 VOLTS .t 250 m. $2.50
24 vcrat 1 AMP $4.50
42 V.C:r. ,t 1.2 AMP $4 .50
6 5 V.C.T. at 2 AMP $5.50

TEFjott~TES TO FLEXIBLE
CABLE WI TH C(JHACTS CJIj

. 100 CENTERS. EDGE
CCN£CT~ INCl.IJCED• ••

$4 .50 PER K.EYBQ4.RO, CASEI

/IK) C<J.tI::CTOR• •••••• • • • • •

LI!D HOLDERS

i:~~~~R Sa
~. 20 0 FOR $10. 00

KBY SWITCH

~
" - S .P.S .T.

4 _5 @ 125 VA£:
KEY REHJVES BOTH
POSI TICNS $3. 50 EA

o CRYSTALS
\\ CASE STYLE HC53/u

ICOLORBURS T
2 I+1Z : 3579.545 KC
~ SI. OOEAOi

L.E.D!s "STANDARD JUMBO
DIPFUSI!D

RED 10 f OR 1. 50
GREEN 10 FOR i2 . 00

y:t'iO:H~ORFD~ i 2DO~

~
S VOLT OPERATION"

REO JU".O SIZE
$1. 00 EAQ-l

81 POLAR LI!D
2 FOR $1. 70

SUB MI~ L I! D RED

:ig~~X.iO,~:;v ~
200 FOR S18. 00

LIGHTED
PUSH BUTTON

tr
REO LIGHTED 120 VA(
10 NJP. S.P . S. T.
" P<W::R" PRINTED CN
f ACE. ~TS IN
7/8" SQUAAE t-O...E• •
$1. \ 0 EA 101 $13 . 50

DUAL tOO K
AU 10 TAPBR

SUDBPOT
31/211 Uy.j(;
2 1/2 " TRAVEL. $1. 50 EAOi

4 VOC at 70 MA $ 2.50
9VeC at 100MA $200
9 vee .t 22$ MAo $3.00
15.5 YAC 10 YA $ 3 .50
22 VOC a t 60 MA $2..50

COMPUTI!R GRADE
CAPACITOR SPECIAL
180.000 mId. at 6Y
2\'" CiA x ltJill HIGH $1. 50

CLAM'S TO 'IT CA' ACITOIllS 5Oc••

t3 VDC RBLAY

•

ca<TA£:T: S. P.N. C.
10 _ @ 120 VA£:

E1'£RGIZE COI L TO
CPfN CCNTACT •• • •

OI L: 13 VOC 650 CH1S
$PECIAL PRI CE $.L.Jl.ILEAl:l!

~
_ DC WALL

~ TRANSFORMER

ALL ARE 115VAC
PLUG IN

1700mld.150YDC 52.00
2 1/2" OIA X ~ sr«u HIGH

3,600mtd. 040YDC .1lJlQ. -
1 3/8" OIA. X 3" HI
6,400 mId.

60YDC 52 .50
13/S·oIA X41j4- -

12,000 mId. 40 YDC 53.00
2" DTA X lJ 1/ 4" HIGH

18,000 mId. 7SVDC 54.00
2 1/2" OI A X '+ 112" HIGH

22,000 mId. 15YDC
2 '" OIA X 2 1/ 2"" ~IG H eS2.00
22,000 mld .40YD
2" OIA. X 6" HIGH I3zQQ

24.ooomld.30VDC
1 3/4" CIA X 4" HI~
31,ooomld.15VDC
1 3/4" DIA X 4" HI 52.50
72,000 mId. 15YDC
2" DIA. X It" HIGH saJin

1983 "
4 WATT STER.O AMP

ASSEMBLY INCLWE S VOll.' ''lE, BALANCE /IK) TCNE~lROlS ,

~'='':=~. (PERAlES CJIj 12 VA( @50~.

~ OUR ABOVE 12 'A)LT TRA"lSFORI'ER\=J IS IDEAL FOR nus APPLlCATl<l<
$4 . 50 EACH

NN L LIGHT ORGAN
EASILY to::*. S INTO STEREO SPEAKERS
/In) ALLCWS 110 VA( LIGHTS TO OoDNCE
WI TH P1JSIC. 1WO SEPARATE 110 VA(

• OJTPUTS f OR HIGH AN) LGI FREQlENCY
AUDIO SIGNALS. USE 1\rIO ORGN6 f OR

STEREO... $6 . 50 PER t..tHT

COLOR LI GHT STRII'G AVAILABLE $1.75 EA

CHASSIS
AMI M/MPX

MEASURES 43/411 X 93/411

WITH 100 K LINEAR POT PUJ
/o01ENTARY S.P.O.T . SWITCH.

$~

BlACK PLASTIC ENCLOSLRE
ADJUST.ABLE HEI GHT FR<»1
1.63" TO 2.93"; WIDn-t
6 .85"; DEPTH 8" , BUI LT­
IN STMD OFFS FOR P. C.
BOARDS • • FRCM" PKJ BACK
PN-ELS OOT INCLlDEO• •

$5 .25 PER CASE

$12 .5 0 EACH

PHOTO-FI.ASH
CAPACITORS

35 llFD 330 VOLT
I " X 5/8 " DIA . ~
45. EACH.. . _

10 FOR $4.00 _ .

170 MFD 330 VOLT
1 1/8" X 7/8"

2...£llIL1.L.2J /i O FOR $7. 00

600 MFD 360 VOLT
3 1/2" HIGH x I" DIA.
~ 10 FOR $9. 00

r~Il.i&
750 MFD 330 VOLT

2" HIGH X 1 I /ltll DIA.
!..!....li..= 10 FOR $11.00....~-
~,!:.~'! R E LeAY

.)''''PC:0fI11C:'1

.:t:4"olldc:Of
120 'IOI11C: . ( 01i v

• UslCl""'luU,'1S'1'd

'1 .70 EACH
1~1l ,c: oil'lOl'...
LA" CE QUANTITIES AVAILAILE

SOCKETS FOA AELAY see Uc: h

.. VDC R LAY
MINIAl1.RE ~
D.P . D.T.
3 NJP CCNTACTS
FUJUI TSU , F8R3210 006
~ 10 / 16. 00

THIS Not / EM / STEREO
OiASSIS IS ceJoPLETE mD
READY TO PLLG IN EXCEPT
fOR TrE SPEAKERS• • • •
HAS C!N'4ECTICNS FOR UP

TO 4 SPEN:ERS, A T\JPNrABLEI

RECORDIf'I.lG CXJTPUT /H) HEM:lPtOlES .
IDEAL f OR M:M..NTI NG INTO YCtlR
aJS T{)o\ CAB H£T• • •

EQUIPMBNT SUD S CHASSIS-TRA>: ~L MBTAL OXIDB VARISTOR
:q "; ..... 5 $. C300S ====C)

JOYST_CK
PREClS I~

DEV ICE. . . • •
CCNTA INS It • •
SDK CENTER
TAPPED AlPS
POTS.5 4.75 . . I

VARACTOR

~
DIODE 16 PF

MV2205~
100 FOR $30. 00

88-103 4 FOR ~OO
100 FOR $22 .50

MINIATURE
eVDC RELAY

~
-:-& SUPER Sl-'ALL SPOT
~ . RELAY; GOLD COBAl T

CCNTACTS. RATED
1 /JiIP AT 30 VDC; HIGHLY
SENSI TI 'vf:, TTL DIRECT DRI VE

POSSIB LE, OPERATES fRCM 4. 3 1 _"':;:~=::;~~;'~~iiiiiii;;;!i";f~V1r""i~=:;~iiiii"--1TO 6 VI COIL RES . 22 0 ffi/'o1 . ..
, 3/1611 X 13/32" x 7/16 "

ARCMAT • RSD-6v
$1. 50 EAQ-1

10 FOR $13 .50
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BLACK LIGHT
(ULTRAVIOLI!T)

G~E . I f 6T58L S2.50':ach

ALL ARE .156" SPACHG

15 PIN GOLD
SOL(~R EYELET $1• 75 EACH

15/30 GOLD - -­
SOlDER EYELET~

18 /36 GOLD
SOL~R EYELET~

22 /44 GOLD
SOL~RTAI L ( F'.c. STYLE)
~ 10 FOR $22 .50

22/44GOLO
SOLDER EYELET li.J.O.MQ:!.

o-t .. YDC ME'nR
• THIS 2 1/ 4"

SQUARE >tOTER
I-EASURES
0- 15 'IOC.

. $4. 50 EAQ-t

t20V INDICATOR
::av ...-e

"'-;: --

t'£~ INDI CATOR. RATED
120V 1/3W . M)l.tfTS IN
5/16" t-()I.F •• RED LENS.

75¢ EAOi

10 FOR $7.00
100 FOR $&5.0 0

!i I
FREE! SEND FOR OUR NEW nmm -, PAGE CATALOG FREe!
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"The Deluxe II"
Is The Ultimate In UHF Sine Wave

Converter Technology
PC BOARD & PLANS $20.00

PLEASE
PRINT CLEARLY

TOLL FREE

1-800 -782-2701

TOTALCOST SHIPPING
EACH EACH

$152.99 $4.95

, SUITE 222, LAS VEGAS, NEVADA, 89109

DESCRIPTION OF ITEM

__Ul@::::eJteeJII@l'f..~~ printed circuit
er kit that outper-

With purchase of COMPLETE SET OF PARTS & ENCLOSURE

PC BOARD, PLANS, PARTS & ENCLOSURE

QTY

SEND THIS
ORDER FORM

QUANTITY DISCOUNTS AVAILABLE

GRAND $
TOTAL ..... ........

$30.00 $1.50

$132.99 $4.95PARTS & ENCLOSURE ONLY

PC BOARD & PLANS ONLY

NAME __.:..- _

ADDRESS _

MO. DAY YR.
CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDER DATE_~~~ ~__

DVISA DMST. CARD

--- FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTIAED CHECKS PREFERRED - PERSONAl CHECKS AUOW 4 WEEKS FOR DEUVERY - __
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Apineapple rM

The Alternative! The Compatible!
The Affordable! 48K Color Computer Kit!

FEATURES: _* Fully compatible with Apple® 11+ * Built in 2-watt amplifier for realistic* Singleboard for easy assembly sound effect with volume control

$64500 * Popular 6502 MPU for large * 8 on board peripheral connectors
EACH amount of software for expansion* Game paddle connector on both * 14 key numeric key-pad

(please add 5% shipping and handling) sides of case *5-amp switching 'power supply

Easy to assemble! All components are clearly silk-screened on the high quality double-sided
mother board . All integrated circuits, Ie sockets, peripheral connectors, keyboard, switching
power supply and the professional high impact plastic case are included.

I " ~ ." ,

---
.. -- -

. .. , . ' .

. II .':\ .

Switching Power Supply For
Apple®, AP-II, and Pineapple Computer

Compact size switch ing power supply.
Specification: 4006A 4007A

+5V at 3A 5A
-5Vat 2A 3A

+12Vat .5A 1A
-12Vat .5A 1A

4006A . . .. . $99.00 ea. 4007A .... . $145.00 ea.

Size: Width 3'h", Depth 9:v.", Height 2W'
Size and mounting holes will be same as the one used In
A I II

Replacement Keyboard
For Your Apple@ II Computer

Got a bad Keyboard? Here's the alternative!

* Full ASCII code
* N-key rollover function
*TTL level output
* On-Off indicator
* Low power consumption
* With upper/lower case function $99.95 ea.

Kit includes:
• High Quality P.C. Board. 8 ea. 4116 (200ns) • All the IC's &
parts. 16-pin Dip wire. Easy to assemble . You can do it in less
than 30 minutes! .' $49.95 per kit

16K RAM Card Kit For Your
Apple@ & PlneappleTII Computer

5114" Disc Drive 100% Apple@& Pineapple"
Compatible We did it once, response was great!

~
- Now we are doing it again, don't miss it!

• $295.00 ea. w/o controller

• $385.00 ea w/controller

$2.25 J$2.25 1(}-99
$2.25
$3.65
$2.45
$3.05

MODEL: AP-II

case everyone

5114" Flexible Disc Sale

..
• App le " a reg"l.,ed 'r ad e m. ,k o t APPL E CO MP UTERS INC . ~~ ~ STORE HOURS

, SHI PPI NG A",O HANDLIN G CH ARGtS M inimum Orde' 5 10 00 I C. ll f Re5ld ent5 add 6 5' ............ J
Unc'•• S~ 00 P " ,(hn. 0" • • sso00 PUIl:".U Sales T. x Pho ne Orders Accepted on VISA or MC . --.. MON .FRt _ 10.7

In"d.. C.I, lorn.. 10 !J"- - ON LY. NO COO 's Pri ces $u bJe c t to c ha nge ..-
Oun,dllt C..ro l llnel M.. re o b C. n.'''1 " l ~ 10 with out nonce . SAT - 10-6
()o., w".... 2~ 10' '''

6502 MPU Based Computer Motherboardl
You ask for It, you got ItI

* 48K on board memory (4116)* 12K on board EPROM memory
(2716 or 2732)

* 8 ex pansion slots for peripheral
cards* Composite-video output

*. 14V. " x 8'h" $99 95 ea

At lastl Here's the computer
has been looking for!
Ideal for your homebrew
*AP- II 6502 MPU based computer.
MC\de with high impact plastic.
Color and shape are compatible
with the standard Apple II
computers.

Introductory Offer
$150.00 ea.

Keyboard not included see our Ad in th is page.

•AP-II model is compat ible with Apple II but not manufactured by Apple Computer s,
Inc. ll Apple or Apple II is a registered trade mark of Appl e Comput ers. Inc.

High Quality 16K RAM Card Kit
(no cable required) .

Same feature as the one we've been selling but without the
mess of Dip-wire for Apple <!'l & Pineapple" . $59.95 per kit

Why buy other brands when you can buy WABASH discs for
much less and backed by 1-year factory warranty.

All discs come with Hub Rings

M13A411X 514" SSDD Soft Sector

M43A411X --- 5Y~SDD 10 Hard sector
M53A411X 5'1."SSDD 16 Hard Sector

M14A411X 5'1." DSDD Soft sector
F111111X 8" SSSD IBM compatible

F131211X 8" SSDD 26 sectors 128 bytes
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SURPLUS COMPUTER BARGAINS!!!
"FROM THE BARGAIN PEOPLE!!"

. 5i"llI' . ided, ~Il'l l' ....~ty

. R!mOYld from "Iuipmlnt to
iAltall DSDO dri."

.I ncludls data&sdllmallcs

.Unt" tld, comp",

MPI/CDC 9404
(8R-803)

"SELECTRIC" 745
I/O Printers

Plus Shipping 2/$1 9goo

•;.<Ii
.c.m¢n, . /TTL JUST

dri", input. $27900olBM mod,1 7~ 110print~

- Use asa typrwnter or prlnttr

Clelnld &. Adjusted $39900
FUlly Operational .. ...

Plus Shipping 1$20.00 Ea. Pkg.)

oSi"llI' .idld, .ill'll, dlft.ity
.~Ol, 11. Mb capacrty
. IBM comp' ti~I

oSell""'lIcsinc.. I'"
powtr supply ""

.U,t" tld, comp' t,

-2 wire serial interface
.165cps, 132 col,mM

NEW ONL Y

Plus Packaging $65000and Shlppmg

CENTRONICS ~SEO
501 Printers~

SHUGART SA·901

Plus Shipping 2/$19900

CIRCLE 99 ON FREE INFORMATION CARD CIRCLE 3 ON FREE INFORMA TION CARD

VISION-80© $2IA900
80x24 Video Display Card ..
Vista Computer Company's newVision-80 board is a sophisticated
yet easy to use video display card for the Apple" comput er.

elnterface with Apple " Centronics
RS-232,IEEE-488

e 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing I •

e 2K Buffered Memory ~ ...../
e 80, 96, 132 Columns, Graphics - ~.-

and Block Printing -.'

e Selectable Char Pitch, Line $299.95Spacing and Feed
CO EX InterfaceCardtoAPPLE $49.95

51f4/Floppy

DISKEnES
All Certified-100% Guaranteed

BOX of 100 . . .$14900

Above with
Hub Rings $169.00

12" HaW MONITOR

VIDEO 100 by AMOEK

FULL
FACTORY $7995
WARRANTY

for APPLE .

16K RAM CARD
Language Transparent

COEX FACTORY $6995
WARRANTY

OJ Contrast
o 0 Power Brig ht

V-Hold
0 -0 H· HoleJ

FLOPPY DISK DRIVE
From Fourth Dimension Systems

...--------.. with -Track Zero Micro Switch
_ DOS 3.2.1 & DOS 3.3
- CP/M and PASCAL

DESIGNED $ 95
~~~L~~~~ .. .. 287
Controller Card
for above $99.00

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95

PROTOTYPING CARDS
for APPLE $19.95
for I.B.M $49.95

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995 CABLE
COEX INCLUDED

"Have You Kissed Your Computer Lately"

Components ExpreBB, Inc.
~ 1380 E. Edinger . Santa Ana, Calif. 92705 • 714/558-3972 I '

Terms of Sale: Cash, Checks, CreditCards, M.O.•C.O.D. Calif. residents add6%sales tax. l
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ULTRASONIC lUG EUMINATOR
IClASECIRCUITRY WITH PIEZO
AlL COMPONENTS_
ELIMINATE COCKROACHES,
FLEAS, 8UGS.

these electronic kits in
Kit Centers throughout the

U.S .A .~

Dig ital~
Slot Machine

CALL for Itol'l nurast you

1-800-453-1708

FREE
CATALOG

32 pages with 47 exciting,
low cost electronic projects!

at your local
electronics store

~SEE '~

Combo-Lock

4
lOt r.ut Diet 14.2 fl"'lllt c.r 0fpI
G SAtMI ..... I44 T.V. .I1MM1r
m s,.. w. G. I4l5 U_ s.... S1kt
lO4 fM\1l Oltldlr I50 WlilIIpIf Ali nn
805l1g1c". 152CIIIIbiutitI t.tckIAIImI CMnl
1Kl6 1..... "*- lIS6 EIlctrNlcT....
P1 D1d1i11 .... I!lI DiIItlIl~
~ LED ,..,.. ........... 1605-24yilt RIpIItM ,... S4lpply
' 11 o.tIII DId.. MJq 161.. SIwd I"Irbbll OrJIII
'1 1 SirMOadIIatlf 162 F1II-wIWI MNr SpIedCMnl
.1 ~ ~ 1llabr I66 Dlg1tJ1Sl11 Madl1..
•16 .......... I!iI tNg/bIOa
' 18 filii CaIM>r 110Ntrw T...
120~ '" I76 ,-" OitftIIC"ck
8Z1 CIlI'tIIIN. TIM I7I Dig;bf l lrt
an OM caa..l C..... Ofllll . ll -'lllt. 2...... 1IegWttd ......~
124 AlItIMItIc $k'M 1&2 MlIIkII Hn
12'6 Fm ilI4 Seltlld Acti'lltlClCMr Orval . f 4IaMI
I1I t-VIIIt $41"" 186AINII Anlp/lll\wtMl
I3O......,.,.. Plwerk PCllY ... I.JInriIIIT......
134c.r 0rtM kUMeI, l -t1MG'11 6J S~ TiIIIiItg Ttl.
136J.dIMMI , 4-afttrIt C* 0rJN 89ZT...... HIkI Ivn.
140v..... S.... upt 194,..... GlM/$.-I C........

rJe . IUty CIIa.

~ Also available

~PPG's Basic
Electronics Course

ELECTRONICS CO.,INC.

Specialty Chips
TIIIS"O OKDl CI'U ' 14•• 5

~5~~i~oC:-~~ ::: :l~
IM6402 Uarf$ $-4.95
MCI0125PBu$ Drive r $3 .50
MJU400 llll CI'U $ .59
.oI l64 ·15 Nl . '8 .50 RAM 64K
MM17 02 '3 .95 Eprom

I .01 116 200NS. 8/'15.50 Ram
8080A CPU '1.95

DUAL DISPLAYS
MAN 6710 51.49

iezo ements
39C

Fantastic
Murat Tr sduce

Voltage Regulators
+ 5V. 7805

o -sv, 79M05
+ 6V. 7806
+ 12V. 7812

5fS5.50 10fS9.95+15V.7115
MOTOROLA PIEZOSPEAKERS

~~~1~~~T3'y'~u~cers $6.95
RESPONSE 101'55.00
60 TO 30,000 Hz 1001'450.00

Milton Bradley
Computer Perfection

new boards wi microprocessor

99¢

: LIGHT GUARD :
t.:::;:,;:;....l:li::~~~~~~--_-t AUTO LIGHT OFF UNIT ~

- ADJUSTABLE DELAY - ~
2/12V. 10 AMP

RELAY TRIGGERED CIRCUITS

SOLD SEARS 539.95 55.95

C4757 $ 12.95

24 HOUR UNIT
hACT U "'E IIIALLY TiM(1II A",O
CLOCK AS AIOVE EXCE'T T IM(
IS DI SPL n ED 11111, IlOI,IA
F Oll"' H . IlA"" WI LL FI "' D Til E
Al U. Y Ti"'€1II ' EIII ~[CT F OIII CALL

5T ~1I1 1< I LACK ' lIIo ll r nUL WITH
I Ul lT I II l'Iu r l lT(Il AIriD c~O"«

,,- u ro IU fTOlIS r Oll CLOCK

FR ONT BEZEL " BU TT ONS

r [ £11.IIES Tlil<l U .. [ IU f( CLOCKS l ~ O'l[
!,lllii . t ot[ Te , QISPLH I S rOll n~ .. ou: Cl
Tt"l u .O .. ~ s s i x 3 /~" T ~LL C'OI UC Tl II,
111(;11 I Il I CoHT" U S DI SI'Ll YS . t Hr lono"
DI S'UY f UTUJ! ES SIX 'lU ODUTS ALS O lilT
t " U I[ C_S" LAY £ l A,UO T I I[ FOJl !t I LLY
TIlI' T1 ""ES. U.. I QI.EDES IC" ",nSTIoIO
CLOCK IC' s 1100 ltVUlTZ ClIy n ' L 11 '''[ .
U I[ . CLOCK ALSO '[n UAr , l'UC."T - OIH
'.IT," , l u TO" H I C O I S' L AT I Lu "K l troC
."Ell 1(;"'lT I OIl IS 0 " l Jro') CO"' ACT SI ZE .
C' LY I,"x 73/ 8" x l, l i lt" . 1" (1,1,,11$
hE IU YE AlliE " Ew A"O Oll llOllIA LLY SOl O
FOIIISH .,.;i 11,I1 .. E 0 0"" 1 HAVE TI<E CASU
SO W£ AIII[ SELL."" THE" AT TH IS LOW
I'IIIIC[ . O' EIU TU 0.. l 1YOC .

Dual Computer Chip Se t
2 CPU& MPU Sy't~s/DuoI ­
Clods. ACl U,
512 X 8 81Polar Ram SOI.lSK .
& support
R29623Bi Polor Rom
7~lS62" VoltCont . Osc.
"1 21(2) W3 (2)
29701 64 X 8 Prom
Me 8601 Monostob t• . Retrig .
Multivib rator (2)
CA 32' 6 Quod 20 MA. OP AMP.
65C3CPU
800MPU ' 9 .9 5
723 Reg .
TMS9901Prog. Keybo'rd Int.rface

115 V. BLOCK FANS
3"SQ.

II FAN 31

(f)
o
Z
o
a:
f­
o
W
--l
W

o
o
<a:
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1/ 4 W •• AliT GItIEN GLOW NEON .....O MD~

"" ~ ;;::::::;Ct
C 2 4 4 , 1 0 / 1 1.00 C4 451 1 /12 .0 0 C301 1 7111 .0 0

PHOT OFLAIH CAP MO Ul..... NEONI ....,...0 OM EN LED
350 MFD U OV

,/0 ~
C4U4 1 1.00 C45 U 1 /11.00 C301S 1 / 1 1.00

Cl0•• 1 ICIII HOItR SMOE ....... . 0 YEUOW LED

~
I<LAIHTUIIE ;::::::a-(;.a:-=,

~~

C4 4 U I .. C4752 52,SS cu ea 111 1.00

A~"
M"" IUDE S W Tflt-ITATI~

~
:;:::::::¢.

CU3 1 2/11.00 C4 4 ? , 1 /11 .0 0 cs ••• 76 .

10 0 0Y l AMP ItECT MED IW ITCH LEO MTO KITI- ----- ~ ~.
C4 4 4 3 1 /11.00 Ca.40 1 /1 1.00 CUO? 12 / 11 .00
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ETCO ELECTRONICS 8
1DEPT. 582 .

I
Mailing List Control Center ' .
Box 840 . ,

Champlain, N.Y. 12919 1
I

I Enclose (cash OK);
Please rush postpaid

O $1 for 1 year subscription to the world1
I

famous ETCO catalog.

O $3 Canadian & Foreign 1 year subscrip-
ti on to the ETCO catalog. 1

I0 ~~~a~:~~~d:~:~I·~~~!~(~X~~)R$1 0.00o 360page MASTER HANDBOOK OF
TELEPHONES. (TA001) $11.001

10 FREE - sample copy of the bargain pac­
ked ETCO catalog.

Name IIAd"."City _

State,--====--===-Zip I------­CIRCLE 94 ON FREE INFORMATION CARD

~ -- ._- - -- _._----
NEW

f,om PPG ElflCtl'Onics

BODY
BLINKER

avail ble NOWI
for only

$5.35
-------.--.._-.--~
Allow 2weeks fordelivery of your FREE

1982-13 PPG CATALOG.

PPG ELECTRONICS CO., INC.
791 Red Rock Road, St. George, UT 84770

1-801.Q8.3627

CIRCLE 82 ON FREE INFORMATION CARD



,,' lO· U'

11,'" S1.12

,... 1."
' -'0 ,...
1.4' 1,12
1.69 W
2.<411 ,.,
' .00 1."
1.15 U ,,... ,,,,... 1."
3.1' ' .30.. ...
t .,. '34
4."8 :>37,... 2> ,

t .30 1."
1.30 ,...
' ''' 1."
1.30 1."
1.30 ,...
1.30 ,...

•

POPULAR
MISCELLANEOUS PARTS

IN40Cll Diodes
15 tor . . • •. • .. .. $1.00

100 for 5.00
Yow 10K Thumbwheel pots

1 -12 .39
13 ·U p . .29

TorOlds - T30-12 •• .. .48
2O· Up . .25

Toroid . · T37·2 . .38
2O· Up . .25

UHF· VHF · FM
SPLITTER

~4l).9OO MHZ

~ ~:
RF%TV

Low Loss 3.s..i db, Low V$WR

W. ltf1)I'OOl ' ·9 ' 2.49 N .

HouWlII l O-Up ' 1.89 ...

- NO MINIMUM ORDER

OPEH
TUES - FAI

10 · a
SAT 10 - 5

CLOSED SUN • MON

POPUlAR IC',
TOP QUALITY
NO SECONDS

PROJECT

BOXES (~.
Woodgrlin

This box I. 11 '\4"W - 4~ "H·

6 Y.1 " O with a remov. bl e
alumll"lUm U·.haped chassis
H ''W · 3 Y.1 " H · 6" 0 In, lde.

' 12.50 ..,
4 or men ' 10.95 ...

~
_ .. "" WINEG ARD

, DElUXE
...~ A-B

..' SWITCH
• TV-1OS1

F..-
CATV· MATV· VCR

75 onm. IX) db Isorat lon

Willie 71le, L.ast ' 6.95••.

While
The,"',.

'3 .50 ..., _ _ '2. 25 ...

UHF
TUNERS

Contlnuou.
Tune MoMl

-45MHz O!Jlpu!

Ac.eG 12 ·U p

l M-3lOH 2 watt Ao,M;jlO Pow« Amp
l M..-N-3 Low VOItaQeAudIOAmp

.-'''''
NE-6&4H 04gltal PhUe LoeQd Loop
LM-666N Ph-... L.oc.kedLoop
l.M ·733N V~ Amp
MC-l3JO Video Delecl or
M(;..1)4i VkIeO II Amp
MC-l)5() Vic*) II Amp
wc. 13$2 V\OltOll AmpAac
MC-13M AuOIo If Amp

AC LINECORDS MC-1314P RF. Modulator

(,.9-~ :l" \:~ ~~~ ~~~.tor
" - - --.;.~.. ~~: ~:: ~l:~~

18 gauge wire ~ " llIILU YOlTMiIE ' EIUUTOllS
e I I. ~no cable l M·1805 5Volt Polin,.,..VOlt. ReQ-

Pr•• tr lpped and tin ned ends l M-1808 II Volt Poelll¥t Volt Reg

lOt..sy ins tallation. t~~~~ ~~ ~:: =::: ~:~ =:
49C: ... 1I.f.7818 l ' Volt Pol Iti'" Volt. R,.g
39' ••. l M·7U 4 24 Volt f"Oelll.... \'1)1 \,~

Handle, up to
15 wall • . "' Ohms.

3 oz. CeramJe gnet

' 1.89 .
10 up ' 1.49 u .

- 5"
DELUXE
SPEAKER

MRF.Q01 . . . .. . $2..75
V·Up . . . .. . . .. . . 2.1V

MRF.e l1 . . . .. . . . . . 3.-4&
g · up 3.12

hlSO'101. . . . . . . . . . . . . . . .•
CHIP CAps· .001 mid • • .50

a· Up .30
2Nee03 ttor-rty Ml'lf .t02!.•• 11.•

POPU LAR
MICROWAVE

PAflTS

5% MICACAPS 5%
l Opf . 42s n.. 5eOpI .. lI&$ea.
43p l .3&$ '" 12'OOp1. .8llI ea.

l1 Opf . 38C N XlOOpf . l.3ll ...
c.ll to' QII..Utr Dlu-f

!
SpeClal Purchase

MV·Zl 09

I ' . 9~ ~~.:':ea.
10· Up 39 .

' 10.95 ..,
' 8.95 ea.

I ' R.F. *
. ~~~r~R!;tt~ BLVO" D~, R

ANAHEI M, CA LIFORNIA 92llO6

PERSONAL CHECKS HELDFORCLEARANCE
INCLUDE POSTAGE - SHIPPED SAME DAY RECEIVED

No.. ' 6.95 _

SCool
2 ..- .....

':=-d=
j I i II I ,
5anyo YOUR Mit l uml

.(5 MHz CHOI CE 45 MHz
Output ' 24.95... Output

c.lI tor Q~nlitl Prk..

BRAND NEW UHF
VAflACTOR TUNERS

3-POSITJON COAXIAL ­
PUSH·BUTTON SWITCH

FOf 1Vl vk»o CMMtte~

HN'tl ly~ PTovtdM max ..
_ 1~tIon. 4 '· ""connec:tOf'I"

~t~coaxlal t.o+e with
F~ fllt lng" PuIh button IWlll:t\I'$
are tC\9rnounl ecLCulOIltl lor llulh
w"u mounting.3 7!k1fWn....I. len
propMty temWna l . ..".,. unuMd
poelt lOn.SID: :s.en6~ J( 2-\11, " • r . SW003

Cabinet D1m. nIW)Gs :
7 ". " wide x 9W ' high x 5~"

deep. RefI'lO'¥'able 118" thk:k
bW< ,."."

POWER TRAHSFORMER
24V CT, 400 mA.
Made In U.S.A.

SPEAKER CABINET
Popular speakar cabineta lor
thOU famou s home brtw TV
ClrcUltL Speakers I ncl~. •

'3 .69 ...

WINEQARD
75 OHM UHF YAGI AHTENNAS

CIRCLE 83 ON FREE INFORMATION CARD

@ ORDERNOW
ill TOLL FREE

8O()'854-4655
OUTSIDE CAU FORNLA

714-635-5090
INSIDE CAUFORNIA

MAIL ORDERS WELCOME

12 db GAIN

CHAHHfL$ 44 · 5.1 OI'TlONAL

'S.95u.. :1==
• OR MORE 18db GaIn

' 6.95 ... '39.95 _

Grayrnark Electronic Kits
Quality Products for 18 Years

2N6055 ' 1 .00
Pwr Darlington T03

7 Seq . LEDReadout
HP 5082·7650

5 / '1.00
Horz P.C. Trimpots, 2500,
5000, 5kO, 10 0 4 / ' 1
MC342 0 P ' 1 .00
S N75150 ' 1 .0 0
LED's 8 / '1 .00
Transform er ' 1.00

12 V.C.T. 250 MA
7805 2 / '1 .00
781 2 2/'1 .00

lN 4oo1 15 / ' 1 .00
2N3905 5 / '1 .00
2SC828 5 / '1 .00
2SC644 5 / '1 .00
SPS7390/ ECG123P

5 / '1 .00
MINID.P.D.T. Slide 4 /' 1
D.P.D.T. Rocker Sw
4A. 120VAC 3 / '1 .00
1N415 2 25 / '1 .00

Similar to 1N914
4 Pos DIP sw itch 3 / '1 .00
1N5239 20 / '1 .00

9 V. ZENER

MORE $1 .DD SPECIALS

(602) 266-9758 (602) 234-3026

$ o"~ ELEC,,~ $
~1), SURPLUS O~

"" Wholesale - Retail - Surplus ('
Electronic Parts

6835 N. 16th Street. Phoenix. AZ 85016

The Most Unbelievable Electrolytic Sale InThe USA!

3 3/6.3 AXIAL 12/ 1.00 • 1000/1 0RADIAL 12/1 .00
100 / 6 .3 10 /1 .00 ~ 10/16 30/1 .00'
220/6.3 20/1.00'., 47/16 30/1 .00'
470/6.3 10 /1 .00 :=: 220/16 25/1 .00'
22 0/ 10 15/1.00 (,) 470/16 20/1 .00'
1000/16 .10 / 1 .0 0 ' W 47/25 20/1 .00'
2200/16 8 /1.00' A. 1/1 00 15/1.00
47/35 1211 .00 CIl 47 /100 5/ 1.00
220/3 5 10/1.00 0 100 /1 00 4 / 1.00
3300/35 t .oo eec h 0 4.7/ 160 10/ 1.00
15/50 20/1 .00' ~ 10/1 60 10 / 1.00
22/50 20 /1 .00' '" 22 / 160 10 /1.00
47/50 20/1.00' • 4.7/2 50 10 / 1.00
100 / 50 10 /1 .00 1012 50 8/ 1.00
150 / 50 8/ 1.00 CIl 221 250 5 / 1.00
220/50 8/1 .00 ..I 1/ 35 0 8/ 1.00
10/ 75 12/ 1.00 < 3.3/350 6/ 1.00
47/100 5 /1 .00' (j BI·POLAR
1500/100 2 /1.00' W 100/1 0 10 /1 .00
2.2/ 150 1211 .00 A. 4 /50 10 /1 .00
3.3 /1 50 1211 .00 CIl 10 / 50 10/1 .00
471200 5/ 1.00 0 4 .7175 4/ 1.00
11250 15/1 .00 ~ 10175 4 / 1.00
2.21250 12/ 1.00 ..
11250 15/1 .00 '" Carbide Drill 8its ' 1 .00 ea .
~ ~~6550 ~~~·10&;. (various s izes to ¥,')

• Yes All Prices Ar e Correcu e $10.0 0 Min imum Order on
All Above Cap acitor s . Some Quan t ity Pricing Available·

»
"U
::D
j=

(0
ce
w
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Only $14.30each

Complex Sound Generator

~
Create soundsof phasor guns, sirens,
train, prop plane, space ship, and
more. Battery operated. Comes com­
pletewith parts, PCB, instructions.

TV Scrambler

~
Jam the picture on your TV set.
Tunable to all VHF stations. 30 foot
range , battery operated . Com es
completewith parts, instructions, and
PCB.

Order Model 118C Only $3.90 each

Only $15.90each Order Model 142COrder Model 152C

TV Sound Enhancer
"Stereo-like" sound from your TV. Hooks up
between TV earphone jack and your stereo
system. Includes all necessa ry parts, inter­
connecting cables, PCB, and instructions.

Order Model 150C Only $10.90 each

Order Model 110C Only $7.70each

Electronic 'Whooper Siren

~
Powerful wailing sound from dual

~ oscillator circuit. Use with any alarm
circuit.Batteryoperated. PCB,instruc­
tions, and all parts Included.

Color Organ Control

f3] 3 channels total 600w of pulsing
• lights with no direct connection to

sound source. Separate control for
each channel. AC operated, Parts,
PCB, instructions all included.

lZl l. MC & VISA orders only call TOII;ee I 8 0 0 - 854'-7393
CA residents add sales tax' We pay ship ping on orders (In CA 714-540-5480)

OVBr $25.00, otherwise add 52.50. Sorry no COD. Send $1.00 for Catalog [over 60 Kits]

G k (Refundable wlIh lsI Order)raymar Box 17359· Irvine, CA 92713
SATISFAC TION GUARANTEED

CM' 300-750
$1.25 --

.......3-Position Coaxial
Push-Button Switch

$4.95

{
25 W . Weller TypeIron

. SPECIAL $8.95

i 35 W. Solder Iron . . . $4.95

J
. ~

, "" .. ~ .- .-. , ;

- f ~"'- ,

UHF - VHF Spfmer/Joiner
.- $2.95

A.B.Coaxial Swi1ch
$2.49 --

FLASHER KIT 95¢
(1)LM3909 (1)LED (1)100JlFCap

12 Application Schematics

12V 6 A.H. Re-chargeable
GEL CELL BATTERY

$9.95

=I.=tIl:=~"'ACU- ' 75-3000 . . . . 85C

•

ITEMS MC, VIS A, COD VIA UPS ­
. , . IPlus Shlpping/H.ndllngl ..=..

CIRCLE 85 ON FREE INFORMATION CARD



Ell II Adapter Kit $24.95

UHF Preamplifier Kit $34.95
$2.00 shipping. Improves uhf reception dra­
matically. 25 db gain assem. version $57.50.
Articles RadioEiect. Mar. May. 1981.

52K RAM, Votrax voice
synthesizer. sound gener­
ator. EPROM; Full Basic.
disassembler. editor. as­
sembler; metal cabinet .
addit ional power supply.
ASCII keyboard real time
clock caiendar.
Expansion Options
Floppy Disc. EPROM Pro­
grammer, light pen, uni­

versal userprogrammablemusic, soundboard
high resolution color/grayscale pixel mapped
videoboard, General Pu rposeInstrumentBus.
60BB co-processorboard.
MinimumVENTURE System S195.00
Kit includesCPU and control with 4Kof RAM,
1K of scratchpad, 2K monitor. l B61 video
graphics.cassette interfaceand separateHEX
keyboard with LEO displays for address and
output. Power supply is included along with 2
game cassell es. The main board is 16' x 20'
and includes space lor ali of the previously
discussedon-boardoptions. Full on-boardex­
pansioncanbecompletedforunderS1000.00.
Call for further details. optionpricesetc.

I

INTRODUCING A BRAND NEW MICROCOMPUTER
iUenlureVEN TURE is a single

board computerthat is an
adventure forthehobbyist.
It is a learning training
computer as well as just
plain fun for anyone who
wantstogetintoastate-of­
the-art computer at rea­
sonabiecost.

VENTURE comes in kit
formor fuBy assembledand
tested . You can get it in its minimum configu­
ration for as little asS195.00 or take it all the
way to floppydisks and voice. It can be ex­
panded asakit orfUllyassembled . atyourown
pace andchoice.

VENTURE is a 16" by 20' main board with
separate ASCII and HEX keyboards . It runs
fast, aimost 4 MHzand hasthe capability of
pUlling 1.5 megabytes of RAM and ROM on
the board along with a variety of inexpensive
options.
On Board Options
16 channelA to D;5 slot 60 pin bus. 2 serial
ports. parallelports;4videooptionsincl.color.

RCA Cosmac 1802Super Elf Computer Kit $106.95
The Super Elf is atremendousvalue asit com- cludmg a series of lessons to help get you
binesVideo. digitaldisplays. LED displays.and startedandamusicprogram andgraphics tar­
music. all onasingleboard lor S106.95. get game. Manyschools and universities are
TheSuperElf expansion capability is virtually usingtheSuper Elf asacourseotstudy. OEM's
unlimited and you can do it inexpensivelyone useit fortrainingandR&O. Amonthlynewslet­
step at a time. Expansion includes cassette ter, Questdata is devoted exclusivelyto soft­
interface. additional memory, colorvideo. Basic. ware for the Super Elf and there are many
ASCII keyboard, printer. fioppy, S-100 bus. softwarebooksavailableatiowcost.
RS232, etc. Free14PageBrochure
TheSuper Elfcomes completewithpower sup- Send or call for a Iree brochure on all details
ply anddetailed 127page instructionmanuai and pricingof theSuperElf andits expansion.
which includes over40 pages of software. in- "Eat & Run" cassette$14.95

l80 MlcroProfessor $135.00
Single board computer. Leaming. teaching, pro-.-----.--...- .....---..
totyping. 2KRAM, keyboard. displays; cassette
interface. Tiny BASI C $19.00. All fully
assembled.

$$$$$$$$$$$$$$$$$$$$$$$$$ $$$$ $$ $$$$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $

* ~
$ *$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$ $
$$$$$$$$$ $$$$$$ $$ $$ $$$$$$$$$$ $$ $$$$ $

CIRCLE 87 ON FREE INFORMATIOH CARD

$10.95
6.75

15.95
24.95
26.95
6.50

8 10.00

2732-2
4164·150
1771
1791
1793
2532

CACA 300 75
CC 300125
CA )00100

CACC 500 Ito
tA CC 600149

CC 357 70
ceCA 500 "

f CCCA 500 to
f ceCA 800 220
10 dlgccl<splly 125
7S20~ffllplloIOUlls J9
TlLJllHt _ I SO
tu.H~10 CA 40 lit
tU.H4710 CA 4D is
M»I664O CC S6 "1U.H6710 CA 60 lit
MAH61~0 CC 60 99

OKWIM WI!» TOOlS II "Nt
CompltttNl t olAP ProdllctS ." stoct

KEYIOo\IlDS
56 kIY ASCllk~Nrd k,f SH95
hl llJ asst mbltd 14 50

EI'lQM",rtPlastlc 151ts
Metal ErlCloSlift 6995

".,,,.,,,
'",,,' 90'90'90"Xl".120,,,,,,,,,
lll ...--- - - - ..,,,,,,,,,
as,,,,,,
ss

2114 B/$13.95
2114L3 B/$14.95
2764 $14.50
ZBOOMA s 9.95
I'PO765 $34.95
LM317K s 1.50

MONTHLY SPECIALS

60Hz Crystal Time Base Kit $4.40

"'1m 3
1t82S123
Nl2S126
Nl2S129
Nl2S131
Nl2S137
DMI577
2115-1

UMTflfO
A.Y~1 013 395
AY~101U.16126 95
3341 695,.,.._
"'" ssII*i 65 CIlYSW. S
1Oll7 65 1 MHz
lOtI n 2 MHI
1T09 125 4 MHz
' YlO 1 75 5MHl:
ITU 14 0 10 MHI
IT20 495 l l MHI
' Tn 17 5 20MHI
m~ 1 75 32 MHI
In5 310 32768 Hz
1T26 161 1
1T2I 195 3
In 7 lit 2.

MI~~TD IlS" .at!~'Jo ~
10peltype os 5

l00lll'typl 015 5
l000ptrlypt on 5
5OOOperl)PI 00&5 6
3SOPItCtp,Kk. 1

5perlJIlt 195 1
" .. Jlt5'petIJPt 05 11 ~32

10pertyptOS 221114
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l80 Microcomputer Kit$69.00
16 bit I/O, 2 MHzdock, 2KRAM, ROM Bread­
board space. Excellent for control. BareBoard
$28.50. Full Kit $79.00. Monitor $20.00. Power
Supply Kit $35.00.TinyBasic $30.00

Modem Kit$60.00
Stateof theart. orig., answer.No tuningnec­
essary. 103compatible300 baud. Inexpensive
acoustic coupler plans included. Bd. Only
$17.00. Articlein June '81 Radio Electronics.

Linear CMOS and 7400
compl ete lines In stock.
Send tor catalog .

MfTSUMI
POPULAR CHIPS UES A55F- VARACTOR TUNER

LM 301 1.00 CHA N. 14-83
LM 380 1.25 .. . .. ., .;• • . . ,. 1' 300 ohm INPUT $17.95
LM 386 .79
NE 564 2.50
LM 565 .89 ASTEC MODULATOR
MC 1330 1.10

-~
MINI VIDEO MODULATOR

MC 1350 1.00 FOR USE WITH
MC 1358 1.10 COMPUTER- VIDEO
MC 1458 .49 GAMES.
MC 1496 1.50 WITH SPECS. $8.95
LM 1889 1.85
7808 .75
7812 .75

~
GENERAL INST. UHF

7815 .75 TUNER MECHANICAL 12
7818 .75 VDC 14-83 DETENT
MV 2109 .69 TUNING $4.95
2N2222A .30

3/8" SQ. TRIM POTS
TOP ADJUST

-IIIJo-
1K 10K
5K 20K 79<: ea.

CHOKES
.33 uh . 33 uh PANEL MT. 10 TURN
.47 uh 100 uh 500 10K
15 uh 10mh 1K 20K $5.95 ea.
18 uh 69<: each

VARICAPS UHF AMP KIT ADJ . COIL

10 - 60 pf 69<: each 25 db gain pri - .44 uh CT

30 - 90 pf 69<:each $9.95 sec - .33 uh
3/16" form 99<:

NETWORK SALES, INC.
TERMS: VI.o . M.C•• Chock,
Mon ey Order or COD (odd

2343 W. BELMONT AVE.
3.00). Min. Order $10.00. Add
$2.S0 SaH for USA III. odd 7....

CHICAGO, IL. 60618 Tax. Man Order Only . Phone
Orden Welcom e.

312-248-3202 WRITE FOR OUR MONTHLY
UN·ADVERTISED SPECIALS

.TERMS: $5.00 ml~ . order U.S. Funds. Calif. residents add ~% tax. . Pri~es FREE: Send lor yourcopy 01 our 1982
$10.00 min. VISA and MasterCard accepted. $1.00 Insurance opttnna] . subject QUEST CATALOG Include 88 stamp
Shipping: Add 5%: orders under $25.00-10%. to change • c.

.INTEGRATED CIRCUITS
7.LIII m MOs.lI EMO,"IUM 65.$1 " 85
74lSOON 25 2101·' 1~ 6eOO 5 70
74LS02N 252102·' 85 6&02 1195
14l S04N 25 2102Al.·4 1256120 495
74lSOSH 25 2102AN·2l 1 65 6a5O 3 50
14lS08N 35 210U... .. is lIOeOA 3 95
14LSION 2S 2107S-.4 3 75 eoa5A 150
74l$ 1)H 45 2111·1 :299 llOA 15 00
7"LSI. H 99 2112-2 299 210$10 1150
74L.S2'C»1 2S 211 :224 ZIOA$lQ 21 95
74lS22fi1 25 211 2001212 ,,5
74~1JrI 35211 1958214 315
14LSJOfil 25 411 22 5121 6 ,ao
14lSl3N S5 &4 1240 m. 250
141SJIM 3$ M 300 495
74l$14N 45 M 995 4 15
74LS15IW so 5 t04 1 95
ms~ 60 1 95 47 5
mSI3N 55 1150 115
74lStSH 85 350 15 90
1~lS101'" ~O 10 00 139!1
1RS1l2N ~5 ~1 2 so 17 95
7~lS I 13H ~5 ThOll2016 59!1 595

m~m: :i ~~1J!!~ n~ ~:5a32 1::;
HlS155H 71 MII4I 16 2~ 50 m:~~o ~ ~
~:~~t: ~ :::o"'OCfSsg~ ZIOCTC 5 95
1~lSI 63H 95 6502A 725 l lMCTC '65
1~lS17~ IS 65028 14ts P'IlOll
74l$ l totl 100 6504 69S 1102A ~ so
1~lS221H 111 6S22 115 2532 795
7~lS2SIN 61 6530 9SO 2708 315
1~lS367N 6ll M32 1125 m:~'bII :~

..1716 5\011: 2960
2732 695
27501 749
'7 41A. 3995
1141 2995
1755 319!1

172
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WE WILL BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

•

ORDER TOLL FREE
(800) 538-8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100'X, GUARANTEED

EPROMS STATIC RAMS

1702 (lns 3 .00 2101 &450nS 1.85
2708 (45ns 2 .99 21L02 (25 ns LP 1.55
2716 rv 450ns 3.49 2111 (450ns 2.49
2716·1 sv 350ns 7.85 2114 (450ns 1.75
2532 5v 450ns 7.85 2114L·3 (300ns LP 1.85
2732 5v 450ns 6.49 2114L-2 (200ns LP 1.95
2764 sv 450ns Call TMM2016 (200ns 5.49

TMM2016 r5 0 ns 6.49
DYNAMIC RAMS TMM2016 lOOns 7.49

HM6116 • 200ns Call
HM6116 150ns Call

4027 r5 0 nS

j
2 .00 HM6116 (120ns Call

4116 200ns 1.25
4116 150ns 1.75 LP = Low Power
4164 200ns Ca ll

Z80
Z80 A CPU 4.95

8000 16K APPLE Z80 A P IO 4 .95
RAM CARD Z80 A CTC 6.95

1035 6.95 8239 4 .75 Upgrade your 48K Apple /I Call for Complete List
1039 7.59 8243 4.75
1080A 3.90 8250 14. 9 0 to ful/64K MICROPROCESSOR1085A 7.95 8251 4 .50
1088 34.95 8253 8.75 BARE BOARD 14.00 REAL-TIME CLOCK
1155 7.75 8253-5 9 .75 KIT 39.90 MSM58321156 8.75 8255 4.50
1185 29.00 8255 ·5 5.20 ASSEMBLED & TESTED 45.00 6.901741 39.00 8257 8 .50
1748 14.95 8259 6 .85
1755 29 .95 8272 39.00 LEOS 6500 UPGRADE 32.768 KHZ 1.90 5.185 3.901202 27 .95 8275 29.00
1205 3.45 8279 9.25 Jumbo Red 10/1.00 YOUR 1.0 MHZ 4 .50 5.7143 3 .90
1212 1. 8 0 8279-5 9.95 Jumbo Green 6/1.00 6502 5.49 APPLE

1.8432 4.50 6.5536 3.90
1214 3.75 8282 6 .50 Jumbo Yellow 6/1.00 6502A 9.45 2.0 3.90 8.0 3.00
1216 1.7 5 8283 6.50 6504 6.90 or 2.097152 3.90 10.0 3.00
1224 2.45 8284 5 .50 6505 7 .65 2.4576 3.90 14.31818 3.90
1226 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS·80 3.2768 3.90 18.0 3 .00
1228 4 .50 8287 6.50 6520 4.35 3.579545 3.00 18.432 3 .00
1237 19.00 8288 25 .00 R5232 Male 3.00 6522 7.9!> 4116200n5 4.0 3.00 20.0 3.00
1238 4 .75 8289 49.00 R5232 Female 3.50 6532 9.95 8/10.00

5.0 3 .00 22.1184 3.00
R5232 Hood 1.20 6551 11.75 5 .0688 3.90 32.0 3.90

74LSOO SERIES Disc Controller
1771 16.00

74LSOO .2 4 74LS123 .95 74LS253 .8 0 1791 27.95
74LS01 .24 74LS124 2.90 74LS257 .8 0 1793 29.95
74LS02 .24 74LS125 .95 74LS258 .8 0 1795 49.95
74LS03 . 24 74LS126 . 79 74LS259 2.80 1797 49.95
74LS04 .24 74LS132 .75 74LS260 .6 0 Interface74LS05 .24 74LS136 .49 74LS266 .49
74LS08 .2 4 74LS137 .95 74LS273 1.60 8T26 1.65
74LS10 .24 74LS138 .75 74LS275 3 .25 8T28 1.95
74LS11 .3 0 74LS139 . 75 74LS279 .49 8T95 .95
74LS12 .30 74L5145 1.10 74LS280 1.95 8T96 .95
74LS13 .4 0 74LS147 2.20 74LS283 .95 8T97 .95
74LS14 .89 74LS148 1.20 74LS290 1.20 8T98 .95
74LS15 .30 74LS151 .75 74LS293 1.79 OM8131 2.90
74LS20 .24 74LS153 . 75 74LS295 .9 9 . 058836 1.25 CMOS74LS21 .30 74LS154 1.75 74LS298 .99
74LS22 .24 74LS155 .8 9 74LS324 1.75
74LS26 .30 74LS156 .89 74LS352 1.49 IC Sockets ST W/W 4000 .25 4017 L15 4082 .30
74LS27 .24 74LS157 .75 74LS353 1.49 4001 .30 4018 .9 0 4085 .90
74LS28 .30 74LS158 .75 74L5363 1.49 8 PIN .10 .49 4002 .3 0 4019 .45 4086 .90
74LS30 .24 74LS160 .95 74LS364 1.95 14 PIN .12 .5 0 4006 .90 4020 .90 4093 .90
74LS32 .36 74LS161 .95 74LS365 .89 16 PIN .15 .57 4007 .25 4021 .9 0 4098 2.49
74LS33 .55 74LS162 .95 74LS366 .89 18 PIN .20 .85 4008 .90 4022 1.10 4099 1.90
74LS37 .5 5 74LS163 .95 74LS367 .69 20 PIN .25 .99 4009 .45 4023 .35 4502 .90
74LS38 .35 74LS164 .95 74LS368 .69 22 PIN .25 1.30 4010 .4 5 4024 .75 4503 .60
74LS40 .30 74LS165 .95 74LS373 .99 24 PIN .25 1.40 4011 .30 4025 .3 5 4508 1.90
74LS42 .49 74LS166 1.95 74LS374 1.69 28 PIN .35 1.50 4012 .30 4026 1.60 4510 .90
74LS47 .75 74LS168 1 .69 74LS377 1.40 40 PIN .40 1.80 4013 .45 4027 .6 0 4511 .90
74LS48 .75 74LS169 1.69 74LS378 1.15 ST = Soldertall

4014 .90 4028 .75 4512 .9 0
74LS49 .75 74LS170 1.69 74LS379 1.35 4015 .9 0 4029 .9 0 4514 1 .20
74LS51 .30 74LS173 .75 74LS385 1.89 W/W = Wlrewrap 4016 .4 5 4030 .45 4515 2.20
74LS54 .35 74LS174 .89 74LS386 .59 4034 2 .90 4516 1.50
74LS55 .3 5 74LS175 .89 74LS390 1.79 LINEAR 4035 .85 4518 1.20
74LS63 1.20 74LS181 1.9 9 74LS393 1.79 4040 .9 0 4519 1.20
74LS73 .3 9 74LS189 9.50 74LS395 1.59 4041 1 .20 4520 1.20
74LS74 .44 74LS190 .89 74LS399 1.59 LM301 .32 LM741 .2 9 4042 .75 4522 1.20
74LS75 .49 74LS191 .89 74LS424 2.89 LM308 . 75 LM747 .75 4043 .75 4526 1.20
74LS76 .3 9 74LS192 .89 74LS447 .75 LM309K 1.25 LM748 .49 4044 .75 4527 1.90
74LS78 .49 74LS193 .89 74LS490 1.89 LM311 .64 LM1310 2.45 4046 .90 4528 1.20
74LS83 .75 74LS194 .8 9 74LS668 1.65 LM317T 1.65 MC1330 1.69 4047 .90 4531 .90
74LS85 .95 74LS195 .8 9 74LS669 1.85 LM317K 1.70 MC1350 1.25 4049 .50 4532 1.90
74LS86 .39 74LS196 .79 74LS670 2.10 LM318 1.49 MC1358 1.69 4050 .50 4538 1.90
74LS90 .6 5 74LS197 . 7 9 74LS674 9.50 LM323K 3 .75 LM1414 1.49 4015 .90 4539 1.90
74LS91 .79 74LS221 1.10 74LS682 2.99 LM324 .59 LM1458 .55 4053 .90 4543 2.70
74LS92 ' .6 5 74LS240 .9 5 74LS683 2.39 LM337K 3.90 LM1488 .95 4060 1.39 4555 .9 0
74LS93 .59 74LS241 .95 74LS684 2.39 LM339 .79 LM1489 .95 4066 .75 4556 .90
74LS95 .79 74LS242 1.79 74LS685 2.39 LM377 2.25 LM1800 2.45 4068 .39 4581 1.90
74LS96 . 7 9 74LS243 1.79 74LS688 2.39 LM380 1.25 LM1889 2.45 4069 .30 4582 1.90
74LS107 .39 74LS244 .95 74LS689 2.39 LM386 1.00 LM3900 .59 4070 .35 4 5 84 .90
74LS109 .39 74LS245 1.89 LM555 .38 LM3909 .95 4071 .3 0 4 5 8 5 .90
74LS112 .39 74LS247 .79 81LS95 1.65 LM556 .6 5 LM3914 3.70 4072 .3 074LS113 .39 74LS248 1.20 81LS96 1.65 LM565 .95 LM3915 3.70 4073 .3 0 80C07 .90
74LS114 .49 74LS249 .89 81LS97 1.65 LM566 1.45 LM3916 3.70 4075 .30 80C95 .90
74LS122 .45 74LS251 1.25 81LS98 1.65 LM567 .99 75451 .35 4076 .90 80C96 .90

LM723 .49 75452 .35 4078 .30 80C97 .90
LM733 .95 75453 .35 4081 .3 0 80C98 1.15

CIRCLE 70 ON FREE INFORMATION CARD



flIllttlOn
OCt.ll l0· lnpulAND·ORG.IIltArray( Hl(lhOlllPUI)
He. 12-lnpulAHD-ORGal. Array(HighO\llPlll) .
Ouad 14·lnpllI ANO·ORGalt Arr.1y(HlQh01.l tPlll) .
OCtal 10·lnpulAlfO·OR·lnvtr1Gat.Arr.1y(lClWQutpvl) .

21 CM05 PrICI5IcnTIrMf.. ,... • ••.. 1495
21 SklpwalthCtllp,XTL . . . . . . •• ••. 19.95
40 3'1': DlgilAlO (lCDDrive) 995
40 IC.ClrCUJl8<wCl .OIsplay. . . . . • . • .34 95
40 3'1':Q,g,IAlD(l EDOrwt). . • .. . ••.. .. 11.95
40 IC.CircuitBNrc.OlSpl.lY • ..• ... • . • •, 29 95
40 31'1 OIgII AlOLCO[)rs HlO ...••• •. .•..• .. . .. 1595
40 3Vz OlgJIAIDLEDOls HLO 15.95

l owBalleryVottlndlUllor , 2.25
CIolOS LI051opwalcll/TIII'lfr .• ..•.. ..••... . . 12 95
5lopwatehChop. XTl .. .. . •. • • .• . . 14.115
ToneGentrator , . . .. ..•. .. . ... 4.95
ToneGtneratorCh,p.XTl • .. . . . • 1.95
OsclllalorConlrolltr . . . . . . . .. . .. . •5.95
FrI«. COU nltlC lllp. XTl , •. .•.. . •• . . . .• . .7 95
5evenDlCldtCounl.r 15,95
ClockGt ner. lor. . . . . . . . .. • .. . .• • , . 3.95
H lInt CM055topw.1lchCKT .••.. . .. •. • •13.95
4 Fuoc. 5Iopw,lch Ch'P. XTL. . 14 95
IDlgIIUnlY.~nt.rCA . • . . • • . . . •• . •. 2995
IDlgitFreq.CountffC .A. . ••. . 24.95
100gllfrfq . Counlrr C.C. . . 19.95
4 D!g,l l EOUp/Down CounluC .A. . . •••• ..•. 1095
4 0tgil l EOUp/Down CClIInttr C.C . . .•• .•.. 11 95
l C04¥!0 IqflUpCollnt. rORl ....•... .. .•• •. . 10,95
8D1gJIUnrv.CClIInler 29.95
5FlIllChon Coun:rrChip.XTl . . . •.. .. . • . 74.95

- AND MORE -

Part H• •

70451P1
l04SEV/lCJl ·
1l05CPL
710U Y/ I(JI'
7107CPL
7107EV/ KII'
1l 16CPL
7117CPL
72011U5
7205lPG Z4
7205EV/1CJ1 ' 24
7206CJPE 11
7206CEV/KII· 11
7201A1PO 14
7201A[V/Ktt ' 14
7208IP1 21
1Z09IPA 1
72151PG 24
7215EY/Kt1· 24
1216AlJI 21
7216CLJI 21
7215(11Pl 21
7217UI 21
7217AIPI 21
72241PL 40
7226AIJL 4D
7226AEV/Kt1· 40

74C221 11 '95
74C24D ,. 1.95
74C244 20 US
74C373 20 2.49
74C314 20 2.49
74C901 " 50
74C9llJ ,. ."74C906 " .50
14C911 21 11.95
74C912 21 195
74C915 11 1.19
7017 21 0"
74C922 11 4.49
74C923 20 4.95
74C925 ,. 5.95
74C926 11 ' 95
eoc" ,. 39,. 1.19 ' 74C1g5 11 · 139 eoc" ,.

"1983 Nat. CMOS Book (028 po.). • • . •. • $6.95 1
R071CP 1 .7'> , . flE,570N 11 3.95
n01KP 1 139 LM703CH 1 1.19
Tl074CH ,. 1.95 l"' 3401(-15 135 lM709N ,. ...
TL08 ICP 1 " l lol J.40T·5 7'> l M710" ,.

"TL08K P 1 119 L1,l340T·12 70 LU711" " .TO
TL084CN " 195 LM340T·15 .70 LM723H 14 55
LM301CN 1 35 lMJ.48H 14 " LM 73JN " 100
LIol302H 1.95 L1,l3501( 40' l l,l739 .~ ,. 19 5
llol304H 1.95 lF355N 1 1.10 l lol141CN 1 35
LM3OSI'i " LF356N 1 1.10 lM747H " ."l lol307CN 45 ° l 1ol37OH " ... l 1ol 14&N 1 "LM3O&CN " lM313H ,.

30' lM131l)1ri " 149
LM3091( 12' LI,l377N 14 '" l1,l1458CN 1 ."L1ol310C" 1.15 Lt.l3I1ON ,.

" lM1411H 14 "LM311 CN " LI,l311N 14 1.79 LI,l1489" ,.
0'

LM312H 249 LU3112H ,. 13' l M1496H 14 19 5
Lhl3m 1,19 L"Ja4H ,.

'7'> l1,l18OQH ,. 1.49
l M3171( 30' l M3116''i-3 1 .. l"" 889'( 11 '95lM311C1rl 1 to, Tl494Cfl 11 20' lUll1~

,. 295
lU319H 14 195 T1496CP 1 1.19 lM2DOZT 1.49
l Iol3201(·5 1 35 NE510A " 40' LM3119N 11 1."
lIolJ20I(·12 13' NE529A " 295 L"3OIlOH " "LM3201(-15 1." 1lE531V 1 20' L" 3905CH 1 1.19
LM32OT-5 " 1rlE536ti '" LM39D9H 1 ."LM320T-12 " NES40H 40' LM1914N 11 '"UU20T·15 " NE544N ,. 295 Lhl191$N 11 '"UU231( '95 IrlE550A " 195 l 1,l3916N 11 '"lU32.H " " Irl E555V 1 35 RC41311H 14 1.25
lhl33n 195 llol55l1H ,.

0' AC41S1NB 1 195
L""'" '95 """ 11 295 ICUO,.. " 395
llol3J9N " " l lol!l651rl " 1.19 lN I~ 1 1.19
l " J.401(·5 '" l l,l566CH 1 1.49 LMI3600H 11 1.19
l M34OK-12 13' l M567V 1 8' MOllE AVAILAllf

130003 19B2Na t. Linea , Da ta Boo k p952.,. ) .$11.95

DT1050 - Applications: Toschlng aloe,
appliances, cl ocks, automotive, telecommun lca·
tl ons, language translation s, etc.
Tn. 0T1050 Is . s la nds rd OIGITALKER kit . ncod.-d with 137 ..par.te
.nd uI.ful word• • 2 tone• • and !'.i d iffere nt . lIence dur. t lOn• . The
word l and tone . M V. bee n ... Igned dIscret e .ddr• • •••• m.kll"g It
possl bl. to out put slngl. word. Ofwords concata l'llt .-d Into phr. ...
Ofevan ..nte nce .. The "'tOle." outp ut of the 011050 Is . highly te­
tel llgible ma l. Y04ca.Fam.la . nd chlldren 's volcea can be aynthulz·
.-d. The YOClbulary is chosen to tha i It Is a ppllc.bIe to many pro­
ducts . nd mar1l.els.
The DT1060 con llsts 01 • Speech Prol..,S OfChtp , MM54104 (40-p1n)
and two(2) Speech ROMs MM521S4SSR1 and MM521f.4SSR2 (2"'p1~

liong with. Ml at er Word lilt and • rec omme nd ed sc hem.tic
diagra m on the .ppIlcatlon . h..t.

DT1050 Dlglt alker™ $34.95 ea.

DT1057 - Expa nds tho 011050 vocabulary
from 137 to over 260 words. Incl . 2 ROM, and specs.

DT1057 $24.95 ea.

~'~~~~f:'ONTROL CIRC~ITS~-
- TOyl . t.obb y cralt s . robo ts , train s
- Burgl. r I larm s - IR dala llnk

:~~~:~~=~i~:':~!-;:~ ~~~~Ol 0 0
- Enargy' l nil"g, re motely Iwilched Ughlll"g sys lam.

A com plete s-ctr anne! digit. Iencode r and RF tran amill e r: low power.
a l freQue ncy of 27MHz Of49MHz, a field .trength of 10,ODOuY mete r
at 3 mel. rl . 9Y oper.tlon on chip RF osc lllato r/i rans mille r. on chip
4.6 regulator. Up to 80MHz ca rrier freQue ncy operation.

LM1B71N RC Encode rlT,a ns mitte r Chlp . . . $1.95
A complete AF rece Ive r/decod er. use d . 1 eithe r 27MHz, 49MHz or
72MHz. It provides 4 Indepe ndo nt channel. whe n u.ed with l M1871
(2 a nalOg. 2 d ig.) op er. tes from four 1.!'.iY cell• • Cryst al co ntrolled.

LM1872N RC Receiver/Decoder Chip $2.49
SRX1504 49.435MHz Cryst a l (LM1872N) $3.95
SRX1505 49.B9llMHz Crys tal (LM1871N) $3.95

.~~'.,", I;on . 1I~1IL1 '8

130009 1983 1NTERSIL Dat a Book t1356p.} • •• . $9.95 1

.."~Programmab le Array Logic (PALS)

hl1 Ha.
1103
<027
411M·2
41191·3
4116tH
4164N·150
41&4N ·2OO
MM5e'51
MM52I2
MU5270
UM5280
MU~2

Uhl529D·3
1ol 1ol529(1·4
M1ol52911·3

170lA
270tl
270B
TI,l52515
TMS2~2

TM52554
Thl521t6
2715
2716·1
2132

"''''.. 1012754
Mhl2764·3

1101
2101
2102
21102
2111
2112
2114
2114l
2114·2
2114L·2
2141-3
2147
21411
TlIlS4Q.44
TMS4045
5101
I.IM5257
HM15115p·3
H1,l6116·4
HM6115LP·4
1489
74C920
14CII21
74C929
14CllJO
74S1119
745200
74S206
745289
12510
82S25

11 1024x1 (JOOrnI •• .• .99
11 4Ofb1 (25Ons) • • •• •• • • ••••2.41
11 15.334xl (15Ons1 189 ·1 /1495

~ : ~ ::~: 1 1= .. .. 1 : ~: :~1~ ;~
11 65~1( 15Ons) . 7,gs · II M 9!1
11 65536xl(2OOns) 7.49 ·S /S495
,. 1024.1 13OQns) . 49-5 /1 ,95
22 204I x1 (365n s) . • . • • . •41 - 1/ 1.15l' 4OlI5x1 ( 2~", ) "' 1(4096 4.95

~ ~x11~12107 'U9 ' 1I 11~ ~
11 t6.3114xl(2OOns) . 1,69 -1/ 12.95
11 15,3114xl (25Ons) .. 1.49·1/ 1095
11 8192xl 12OOns) .1,59

----STATiC RA MS
11 256x1 (55Orts) . .• 1 49
Z2 ~4 14~SIIlI01 . . 2 49
11 1024.1 1350'Mil 89 1 _~-':-__.z, 1
~: ~:1 1:~:lil~.1 . ~ . ;~
~: ~~:4 1:=: 1ol~ . 1 . 95 - l i l ~ · ;~
11 1024x4 (4SOns) l.P . .225 ·1115,95

~ : 1 ~~::: l~l l. p : : . : n; : :~ 1 ~, i~
11 409lIx1 (l 50ns)• •• •• .3 95
11 4096xl (7Ons). . . .4 95

~ : =~ l=~t . .. .. ~ ~~
11 1024.4 (4~nsl '.' 395
Z2 256x4 !45OnS)Cl.l05 us
~: ~ j~~lt~ds· : : : . ; . ; ~
24 204Sxl (ZOOnS)ChlOS . . . . 5 95
24 204W (200ns)l P.Ct.105 ••.7.9!1
11 16x4 (50nsj3101 .. 2.25

~~ ~~: m~~:I~~~~(655t) . ~ ~~
11 1024.1 (250ns)CM0516501) 395
' 1 102".1 (250ns)CMO$ ((511) 395
11 16x4 (35ns)93405 1.95
11 25&:1 {aDns)93410 3 9S

~: ~ix~' ~~~:1~~61 1 . , . • . • U~
~ : ~~~:X l IF::l ~t m~1~~ i · .. ~ ~~

- ----EPROMS
24 256x11 (l us) . 495
24 1024x8 (450ns) 395

~: :::: l~gg~:l ~~~245 . .~ ;~

~: ::: l:=l~.~~25J2 . • . ' lU~
%4 2G4SxI (450ns) 3~~• ••• . . •. 7.95
24 204ax8 (4SOns) 4 95
24 204ax8 (350ns) ,•.•••... .6.95
24 4096.8 (450ns), . . . • . . . . • • ,9 95
%4 1024x11 1450ns)Slng~. + 5V 2 95
21 8192x8 (4SOns) ... .1695
21 11192x8 (3OOIIs) .•••. • 1995

"-""-St-"---'1I--=32,,,-.,- PR~~~ OC (6330.1 ) '"

~:~~~ ~: ~:4 ~~ iI 1:TI1:1! : 1.~~
~:~~~ ~ ~~: . ~~~~t t~~:H . .:· U~
745472 ~ 512x8 PROI,lT 5, (6349-1). .. 4.95

~:~~~ ~ ~~~ ~~~ ~t l~:fs296N ) : : ;~
74$475 24 512x11 PROMOC, (63401 . 495
745478 %4 1024.1 PROMT 5. (TBP2!SII6) 8.95
745570 tl SI2x4 PRO'" 0 C. (5305) .• ,2 95
74S571 11 512x4 PROM T.5. (6J06) ••. 2.95
74S572 11 1024x4 PROI,lDC. ( 6J52~ . 4 95

~~~~p 1: 1~·4 ~~61 \~~~~ 8P · :: ~ ;~
1125115 24 512x8 PROI,l T.S, (27S15) 995
125123 11 32x11 PROt.lT 5. (27519) 295
1125126 11 2!16x4 PROMOC. (27S20) 395

:~~~~ ~ : ~~: ~~ ~ ~: ~~~~~P! .. ~ ~~
1251a5 11 2D41x4 PROUT.5.(TBP24 1111 •. 995

~~:;~~~~ ~: ~~~:~ ~~ ~t ::~~~:W :.. .;;~
~~:~~ 1~~ ~ : :~: ~=g~ ~t t::~~:~l :: :: ; 'i~
DM115190N 24 Z048x4 PROMOC . \82S190) •• .• 199 5
0l.l11S191H 2. 2041x1 PJlOMT.S(825191j . 19 95
----DATAACOUISITION--- -
OCl0 Most. k DC/ OCCO!Mf1 .+5Vto·GY 2 95

~: ~~/~S~=:r~~l=lCNI ~:~
11 I-bit O/A Converlef(DAC08OIILCIt) .• 295
20 lI·bIIAlOConvertrr(llS B) . . . .• 3.49
15 lI·biI 0/A Converttr(0 ,78% lt nl .•••• . U5

AOCOI09 21 8·biIAlOCorr.-rrt. r t8·Ch /.Iulll.) • . . .4.49
AV·5-1013A40 3OKBaud U. rt (TR1802) . . US

ELECTRONICS
ameco NEW/~r. /nNum".,r.,.x11S043

MJ
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/83 PHONE ORDERS WELCOME - (415) 592·809 7 Telex: 176043

Ie SOCKETS
For Socket Req Uired. see Col umn Afte, The IC Pa rt No.

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS
,., 10-U 1oo·m LEVEL #3 1·1 100U 1OG-199

Ipill l1 .11 .14.13 Ipl,, " .41 .45 .42
14 pi1l1 .11 .15 .14 10 pllWW .15 .1l .51
11 pin11 .11 .11 .11 14 pi1 WW .15 .I Z .51
11 pin11 .%1 .24.ZJ 11 " WW .11 .15 .11
20 pill 11 .3O .27.n 1I plIIWW .11.15 .71
Z2 pill l ' .11 .21 .21 ~ p1nWW ' .01 U S ,n
24 pin l ' .13 ,30 .21 2Zpil WW 1.25 1.11 1,15
~lpln lJ' .40 .17 .15 24 phlWW 1.19 1.21 1.11
36pl1l l1 .41 .4% .31 21 plnWW 1.59 1.50 U5
40 pill1 .41 .41 .41 :JI pll WW 1.15 1.75 1.11
- So lde r1aUStanda rd TIn & Gold Also A, alla bla - 40 piI WW 1, " 1.11 1.71

---MICROPROCESSORCHIPS---
rut H• . ' -PlI I FI IICtiIll PricI
COfI1802 U CPU S995
2650 U UPU ... 14.95

~~~:oc :: ~~-;'~·~~~:!~it~~GI"~ ';~
UC6802CP 40 I,lPU w/C!ockand RAI,l .• 7.95
INS8035H ·fj 40 MPU-II·blI(6I,lHz) Si5

:==~=:~ :: ~~.(~~c~~t':'Uf8bIS ~'") ~~
Ih58070N 4G CPU(64bytnlWll) 11,i!!
IN58073N 40 CPUw/BaIlCMICroInttrprtler 1495
P8OII5A 40 CPU. 595
.- - lSO. l80A, l8 08. l8000 SERIES- -
l llO 40 CPU(MK3880H)(78OC) 2MHz S4 95
l SO-CTC U COIllllerTlrMfClrtuJl . _ •.• 5115

~:g:~~T :: ~~~J:V~ICC{,~~~II~ .• ~ ~ .~
l SO-Pl0 4G !'Iral\tl1/0 InltrfICtCofllrcf.er . _ 5_95
180·510/0 40 Stru.11I0(hC BlIndIbC8Bondtd) 15.95
18O-S10/1 40 StNJ UO(l.xks DTR81 _ •. 15115
180-S10/2 4tI Stlllll 1/0 (t.acksSYIrlC8) 1595
zao·51019 4D StNlI/O , .. _ _ .. 1B5
I80A 40 CPU (MIt3IIIOH·4}(111OC-I) 410lHz U5
18QA·CTC 21 COIlntrrTlmttCIrCUll _.. 595

i~:~T :: ~:a~~~Se~:Cc~~~~t"~ : . g .~
1804·Pl0 40 P.1r.1~elI /O InltlllCt ContrDlltr 5 95
18OA·$ IO/0 40 StNtl/O ITxCBlInd RxCBbonded) 16 95
laoA·S l0/1 40 5enlIllOll.ackIOTRBI. . 1695
lBOA·SIOI2 40 ~1II011.lcksSYNCBl • 16.95
lIOA-510/9 40 5eru.ll/O . 1595
180B 40 CPU(UK3llllON·S)5MHz 1195
lBOB·CTC tI Counl.rTlmlrC1rc:uJl ... 13 95
lIOB·PIO 40 !'Iral1ll l/ 0 lnlll1lct ConlrOl lcr . 13 95
lSOOl 41 CPU Stijmtnled .. 5195
llJOO2 40 CPUNOIl·St9l'l'l1 l'llecl ..••...•. 5595
l llO30 40 StIll.IC«Twn . COIltrDlltr .....•.. .. 449 5
18036 40 Counltr lTrrlIr&P.r al:elI/ OUnI\ 299 5
---6800/68000 SERIES---
MC6IIOO 4tI MPU .4.fil5
MC6II02CP 40 MPlJwrlhClock .1ndRAt.l 1,95
MC6II10AP1 14 12WStatICRAIol . . .3 ss
1ol C61121 40 Plrtph.rallnltr .AclaptIMC611201 495
I,lCM21 14 Pnontylnlll1'\lptConlrDller . . . 15 95
IolC6II3OU Z4 1024x11·Clt ROI,l(IolC6SA3Q·llj 10 95
1,lC61150 24 A5ynclWllnOI.ISComm .Adapl. r . .4,95
1,lC61152 24 $ynchronousSffill D.llaAdapter . . 5 75
MC5II6O 24 ().600bpsQlgltaI MOQf:1,l .9 95
I,lC61162 24 24oobp5ModIllal« 12 95

.UC6II8OA ' 1 OlJld3·Sl.1lt bus. tran5. (NC8T26) 225
MC6eOOO1I 14 IolPU 16·B,1 (IIl.lHZ) .. 6995
MCM4!S1' 40 Ctntl",IIIPurpostlnt Adapter .. 1195
UC581152P2 40 Multi. Prcr.1)COI Comm ContrOll.r 24 95
MC611661PB 21 Enh,z, nC*lProg. Comm. lnt 1195
---- 8080A SERIES----
lHS8080A 40 CPU , . . . . . .. .. . . . . 3 95

~N~~~~' : ~!~C:~O:~~D;'~~~lt~~~CI .( ~~ ~ ~ ) ' 1U~
t1rl512C06 :0 OCtal 0 Fltp FlopTn-5tatt174C374)2.49
OPI 212 24 1·l>1InpvI/OU1PllI(74S4121 ' . 22 5
OPal14 24 Pnon1ylnltrruplCClnl~ 395
OPa21& 11 8r·D!recborW BusOrtvtr . 225
DP8224 11 ClockGrntralClr/ Dl1Ytr 225
DP822& 11 BusOrTwtt ... . , ..•........ 225

~~i: ~: ~~::~:r~~{~~Sf~~4~4.2.8.) . . ~:~
INS8Z43 lot tiD Expanderlor48 Stnrs . , 5 95
1 ~51245 11 16·l(ty Ktyboard EIlCClGe r (74C922) . 44 9
IHS8246 lO 2O·Klyl(tybcl.Ird Eneodlf(74C923) 495
INSI241 21 DlspiayControlllr(14t911) 19 5
IHSI241 tI llSPIMyCor!trolter(14C912) ... 11.95
INSI250H 40 AsyrI. Convn , Etetnenl (lNSII250) 1095
0Pa251 21 Pro; C«nm. 110 tUWn •. 04.49
OPa253 14 Prog.lnllrvll TItI'ltf . . 1595

~~~~ :: ~:~i=~O.(.~) . ':::..J;~
DP8259 n Prog, lnltlrUPlControi . , . . .. 59 5
0Pe275 40 Prog. CRTContror¥ .•. .....• .• ,211 95
0P8279 40 Prog. I(t}board/OGplaylnt.rix. 695
DPaJOJ :0 I-BotTn·$tlIl181·t:UecllOnatTrans 395
0P8304 za I·tl/l Bt·DlrecliCINII RectlYlr 2.49
DPl3D7 :0 I·bli BHlIrlCtJCllll.l Rec......r 2 49
0PI308 N I· bot8l·01tlctocltW RKtlYIt 249
OP&Jl0 to OCW utdlld Plf lphtn lDfi'rtr 495
Of>8311 lO OCWl.llchldl"lnP/'ltfaJ On....r 4 95
MICROPROCESSOR MANUALS & DATA BOO KS
"'· I80 UMr Manual . . . . • . . 7 50
I,l·CDf'11102 UwM,n u.al . 7 50
M·2650 Uwlhnual .5.00
10400 lM2IntelD.ltll8ClOll:114l)5P9) 14.95

=~ 1:J:::f::x.Bo*~62:'~~ .) :~~
30003 19112 Nat.LJnur8cIOII!,452 pg.) 1195
30005 19111Nat.TIlBook(S4P9) . 995
3ClOO8 19I1ONal , MelflOfYD.lltlIBooIcI454P9 } 695
30011 19I1O NJt, LIIIWAppllcaltOlls(736pg) . .15 95

roo~~o 1~~ f~~~n~~~~1~~J28pg·j · · . Ii~

MICROPROCESSOR COMPONENTS ~I Digitalker"

CIRCLE 64 ON FREE INFORMATION CARD

.ONumblr ol PIn,of ueIl l.C.
lor Illy SocUt pwd\IH

hr1 N•. •0l"ilu I'rict

SH741~ 1. 59
SN74,57N 11 .51
SH74160N 11 &9
5"114161N 11 59
SN74162N " .69
SH7"153H " 69
5"114164"1 ' . 69
SH1"16~ ' 1 59
5'47416&H 11 .89
5H74117H 11 2.1'9
SH7"11~ " 1.19
SH74172H 24 .. 95
5"'1"113H ,. 159
SN7411.o1N 11 69
SH74115N 11 .69
SN14175N '4 .69
SN14l11N 14 &9
SN14179H 11 1.49
SN1411lON 14 69
5N74'I1 N 24 1.95
~74112H 11 .19
SN74184N , . 1.95
SN141a~ 1. US
SH141 9QH " &9
SH7411l N 11 69
SN141 !i12H 11 &9
SH141t3H 11 69
SH74194N " H
SJl141t51t 11 69
SHT.,t6H 14 89
SN74191N 14 .89
SN1<4 1MH 24 1.19
SH7..1t9 N 24 1.19
SJl142l1H " 1.19
SH74251N 11 .1'9
5N1U76H ZI 1.95
SH142TiN 11 .79
5N14213N 11 1.49
SN74284H ,. 2.95
SN7428SN 115 US
5N74365N 115 55
SN74366H " .55
5N74361N , . 55
SN743MH " .M
SN74390H " U9
SIrf74J9JH 14 1.49

PartN. . " PillS hkI
5N7472H 14 .29
SH1473H 14 35
SN1474N 14 35
5N7475N 115 45
SH1476N , • .35
5N7479N 14 49 5
5N148ON 14 &9
5NIU2H 14 1.19
5H74aJN 11 .59
5N74115N 11 .59
51(7486~ 14 ,35
SN74119N 11 2 25
5H7490H 14 ,39
SH7491/il 14 ,59
5N7492N 14 .39
SN7493H 14 39
5H7494N 14 59
5H7495N 14 .49
SH7496H 11 .49
5N7497N 11 2-75
SH14100H 24 1.49
SH74104H 14 .119
SN 14 1~H 14 .89
SN74107N 14 .2i
SN7410t N 11 .31
51(741 15N 24 1.49
$N74121H 14 .311
$N14122N 14 55
SN74123N 11 .49
5N741291 14 .45
$H74126N 14 .45
SN74132H 14 .49
SI(741361( 14 119
5H74141/11 , 1 119
5"'74142N 11 2.95
$H74143N 24 2.95
$H14144H Z4 2.95
$H74145N 11 .59
5N74147N 11 14 9
SH14148H II 1.19
5N74150N Z4 U 9
5N74151N 11 59
SN74152H 14 59
5N74153N 11 59
SH74154H 24 1.25
SI(74155H , 1 5q

74LS192 " .7'>
74L5193 " .7'>

14l S92 " .55 74LSI94 " ."14LS9J " .55 74LS19S " "74L595 " .79 74LS197 " .79
74LS9& 11 .80 74lS221 " ."74LS107 14 .30 74LS240 20 to,
74lS109 11 .30 74LS241 20 '091415112 11 .30 74LS242 14 '0074lS113 " .30 14lS243 " 1.00
74lS 114 " 30 1415244 20 ' 0074L5122 " ... 14L524S 20 1.49
14LS123 " .7'> 14LS247 11 100
74LS125 " ... 14l S248 " 100
74l S12S " ." 74L5249 " 1.00
14L5132 " ." 74l 5Z51 " ."74LS1J) 11 ." 74l $2!'.i3 " "74l513& " .30 14L5251 " "14l S13S 11 ." 74LS258 " ."14L5139 11 ." 74LS260 " ."7415151 11 ." 74L5256 " ."74L51~ " ." 74LS273 20 1.49
74L5154 " ." 74LS219 " ...
14LS 1~ 11 ." 74LS2aJ " ."74l S156 " ." 74L5290 " 80
74LS157 11 ." 74L5293 14 .7'>
74LS1511 11 ." 74lS2911 11 ."74LSlISO 11 .0' 741S352 11 '"74LS151 11 0' 14l$ 353 11 1.29
74LS1152 11 0' 74LS3&5 " ."74LS153 11 .0' 74l S365 " ...
74LS1&4 " .0' 14lSJe7 " ...
74l5 1&5 " 1.19 74l S368 " "74lS 1611 " 1.19 74L5373 20 '29
7US159 " 1.19 74LS314 20 U g
1415170 11 1.49 7415315 11 0'1US173 11 " 7415315 " ."1415174 11 ." 74lSJ93 14 1.19
74l$115 " ." 74lS399 " 14 9
14LSI11 " 2.49 74lS670 " 1.49
74LSI90 11 0' 8Il$95 20 149
74LS191 " .0' 111597 20 1.49

14S243 "145244 "745124 " 2 95 74S2S1 "745133 " " 74S253 "1451)4 " .50 745257 "14S135 11 ." 74S251 11
14S136 14 1.39 745260 14
74S138 " .80 7452&0 "14S139 " .0' 745287- 11
14S140 " 55 74$288· "745151 " " 745373 "745153 " " 745374 20
74S157 " ." 7453111' "745151 " ." 74S411- 20
74S16O II 2.49 745472" 20
745174 " ." 74$473- "745175 11 ." 14S474' "74S188' " 1.49 745475- "745194 " 1,49 745570' "74S195 " 1.49 745571- "74S195 " 1.49 745572' 11
745240 20 22' 745573· 11
14S241 20 22' 74S940 20
74S242 " 2.49 745941 "

"CA3060' " "CA30a0E 1 1
CA3061H " 1
CAJOII2H "CA3063' 11
CAJOWj "

CD4091 " 1.9S
CO<". " 1.19

CD4040 " .79 CD4S07 " .39
C0404t " .79 C"'''' " 30'CD4042 " 0' CD4510 " "CD4043 " .79 CD4511 11 ."CD4044 11 .7'> CDotS1 2 11 "CD4045 11 ." C04514 " 1.79
C04047 14 0' 004515 " 1.79
C04G48 " .30 CD4516 " "CD4O<' " .30 CD4518 11 ."C040SO " .30 C04519 11 "CD4051 " .7'> CD4520 " .79
C04052 11 .79 CD45215 11 1.19
Co<'" 11 .79 CD4521 11 1.19
CD4056 11 2 95 C04529 11 1.19C..... " 7.95 CD4543 " 1.19
""060 " .0' CD4562 " 0"CO<"" 14 30 C"'''' " 139
CO<066 14 .30 "",., " 2.49
CD40l59 " " CO<'" 14 .""""70 14 .39 CD4n 3 " 1.19
C04011 " " CD4724 " 1.19
C04072 " 29 MCI4409 11 1395
CO<O" " .20 IolC14410 11 1395
"""25 " 20 IolC14411 " 11,95
C04078 " .7'> MC14412 11 1395
C04078 " .., MC1U 19 11 7.95CO<081 " .2lI MC14433 2. 1395
C04062 " 29 " C14S311 11 11 9
C"'''' " .. MC14541 " 1.19

$/11 7400/11 14 .is
SH7401N 14 .is
SN7402N 14 "SN7403N 14 ."S1l1404N 14 "Sli740SN " "SN1406N " .29
SII1407H " .29
S/II74oa~ " 25
S1'i7409N " 25
SN7410/ll 14 "S1rl741111 14 zs
SH1412N 14 "SN1413N " .ss
S/rl1414N 14 ."SH7416N " "SN1417H " .25
$N1420N " .ts
S/II7421N'14 as
S/il7422N " "SH7423/11 11 .ss
SN7425N " 29
SN7"25H 14 29
SN7421N " "S"'742!N " ."Slf1430N " zs
SN1432/11 " 29
S/IIl437N " 25
SN743&H 14 .29
SN709N 14 .ss
SH7440N 14 .19
SN7441H 11 "S,.7442H 11 ."S/II1443N 11 ..
$11 1444H 11 ..
SNl445N 11 "SN7445N 11 "SN7441N 11 .es
SN7448N 11 "SN7450H " . t9
SN7" 51N " .19
SH1453H " .19
SN14S4H " .19
SN145\lA " 25
SN7460.~ " .ts
SNl470N " .29

14L$OO 14 25
14LSOl 14 ."14LSQ2 " .25
74LS03 " .25
74LS04 " 29
" LSOO 14 .29
74lSoe " .29
14LSOIl " .29
74LS10 " 29
74l S11 " ."74LS12 " ."74L513 " .39
74L514 " "74l $15 " ."74L520 14 29
741521 14 29

• 74lS22 " .2lI
14L5zt " .29
74l S27 " .29
14LS21 " "74L5JO " .29
74LS32 14 ."74LS33 " .55
74LS37 14 ."" LS33 14 "74LS40 " 29
74LS42 11 .55
74L$47 11 .25
74L$41 11 .25
74LS49 " .75
74LS51 14 25
14l S54 " .25
741555 14 .29
14L573 " .39
14lS74 " .39
74LS75 11 39
74lS71 11 .39
74LS71 " .39
74LSIIJ 11 .M
74LS85 11 "74LS8& " .39
141590 14 55

74SOD " "74502 14 ."74S03 " .""' 0< " ."74505 " ."" 500 " 39
"'09 " 39
74S10 " ."74511 " "74515 " ."74520 " ."74522 " "74$30 " ."
745~ " ."74$311 " "74S40 14 .39
74S51 14 ."7"" " .39
74S55 " .39
74514 14 .55",.. " .55
74$112 11 .55
74S113 " .55
74$114 " .55

CA3Q 10H "CAJ013H 2.15
CA3023H 3"
CA3035H '"CA3tl39H 1.35
CA3O<'" " "CA3D59N " 325

CO< OOO 14 "CD4OQ1 " .29
C04OO2 " .29
CD4OO6 " "CD4oo7 " 29
CD400l 11 .30
C04O IO 11 39
CD4011 " .29
C040 12 " .15
CD4013 " 39
CD4014 11 .7'>
C04Ot 5 11 .30
CD4015 " .39

(/) CD4017 11 .75
C040111 11 7'>0 CD4019 11 .39

Z CD4020 11 .75
C04021 11 .790 C04022 11 .7'>a: CD«l23 " .29

I- CD4024 14 .61
0 C04025 " 23

W CO<O" 11 2,411

...J C..., ' 11 "W C04021 11 "0
CO<029 11 7'>
CD4030 " 39

Ci
C...,. .. 1.95
00<039 11 "<l:: {MweIlCltllltJa:

174



.. .. $1"~

. • ....•• $1.. 95

....... . $ 14 , 9 ~

A I.l O . f.l otor~. tWIONI , l n l el . T I ••.•• . .$14 .~

Intel.f.lOlorola.NalJMll,NEC.Tl •. .•.. $,.. ~
f.lotorDil.TI (+5,-12.+ 12) $1.. ~
"'OIOfol.t.TI . .. $1495
A f.l D. f u~ts u . N EC .H l lAthl.l n ltl . ..•... $1.. 9~

EPROM MANUFACTURER PRICE

Motorola
I n l~ •.
n

Mostek DCIDC Converter
+ 5 VOLTS TO·9 VOLTS

Input: + 5V. Outp ut: ·911(regul. ted) 0 3OmA.
Printed ci rcuit moun ti ng. Spec lf lc.t lons Inc l.

OCI0 . .. •.. $2.95 ea. or 2/54.95

EPROM
2708
2716.TMS2~16

Tl,l52716
Tl,l52!»2
2732
f.lCl,l58164.
"' Cl,l581764
" 64
T"'S2~

Kit com es comp lete wll h 8 each " 16.4·2 (2OOn s) &4K dynamic RAMs
and co nversion doc umentation. Converts TRS-ao color computers
wit h 0 and E c irCUit boards, and all new color comp uters to 32K.
Minor modi f icat ions of 32K memory wli l allow the use of all 6.4K of
th e dynamic AAM.

TRS·64K2 $54.95

Sprite-style Fan
• 36cfm free air delivery
· 3.125" sq. x 1.665" depth
: ~~?~S50~~~zduty at 2Q·C

PWS21 0 7U ~~I·:tU~adl ... . $ 9 .95e8.
·PWS21 0 7 F N_ . $ 14 .9 5 e a.

JM648
Jl,l64C

• Shugart SOl R
compatible

• S in g le·Sided
· 7 7 T racks

• 4oo/ SooK Byta.
Capacity

• Industry Standard

~lhn~I~~~~C:~I:~:~~FtP.yR~sO~d~~~~~~~~s?~;~~a~~Je~b~:
density . Transfer rate: :lSOK bits/sec. single density;~ bit s/sec.
double densit y. The FD0 100.a is designed to work With the singl.
sided soil sectored IBM t nexette I, or eq. disk c.rtr ldge. Power:
11511AC 0 5G-6OHz, +2 ..II DC 0 1.7 . mps max., +5 11DC C 1.2 .mps

~:b~e~)~lk~:e~'g~~~a~;:JrO:Stso_t~~W~~~:sle2 ~:ern~~~~~~
manual.
Part No.

FDD1QO.S
FDD1QO.S
FDD100-S

5V. · Mln i·F lopp y Disk Drive
FOR TRS:-80 MODEL I (Industry St. nd.rd)

Featu res slOgIe or double densi ty. Recordin g
mode: FM single, MFM doubled ensll y. Power;
+ 1211DC (± O.6V) 1.6A max., +5 I1DC( ± 0.25V)
0,81. max. Unit as pic. at left (does not Incl.

f:~~;t~3~ ~~~~~z;:aSb~~~g9Dd:~v~~~
Part No. L.imit.d Qu. nll tyl Prlc.

FD200 $179.95
Singl• .slded, .40 tr.cks, 2SOKbytes cap. clty

FD250 $199.95
Doubl. slded, 35 tr.cks, ..38K byt . s cap.clty.. . ..

TRS·80 to 16K, 32K, or 48K
· 'Mod, ll = From 4Kto 16K R,quires (1) On, Kn

Mod, l 3 = From 4K to 48KR, quires (3) Thr.. Kn.
Color = From 4Kto 16KR, quires (1) On, Kn

" Modtl1 tq lllppa4wllb E~pa ll. loll lnrd up to UK Twt Kits~wIrtd

- OneKit lI, qlllrt d lor utll 11K,f Elpalli loll-

TRS-16K3 ·200n. for Color & Modoi II I $12.95
TRS-16K4 ·250n. for Model l . . . $10.95

: 1

JNoaA
Jf.ll6A
JI.l16B
JI.lJ2A
JMJ2B
Jf.l64A

270S,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
SK TO 64K EPROMS - 24 AND 2S PIN PACKAGES

S. lf·Conl.lnod - R~ulr.s No Addltlon.1Syst. ms fOf Operat ion

~7:toa::~v:~~~~,cl:p~~~~t~~'f:~~~j~~~::':d~~:~~::
Int. IIAM by ktybN rd • Cllangu llaU III "M by keyboard . LIId . " M 1r0lll an
EPIIOM • Campafn E'II OMsforunl' lll dlNltf' K tI • Clplal EPROM• • hwar I ~_

~
I: 115YAC, 60Hz, .. 10W pow. r Ulnlumption • h dOlMr, : C"~ln.ItacI .

III Un panall w/molcl,d IIIOC Ila browll nd pltus • SIz,: 15·S/I"L x 1:11.'"0 ~
3 '"H . WI.: 5lfo1lI1.

JE664·AEPR OM Programmer $995.00
Asnmblt<l & Tute<!( Ir.tJu6esJl,llfiA Module)

JE665 - RS232CINTERFACE OPTION - T'oJ"" RS2J2CIo'ort""
Oploon Implements ceeceter .acCfSS totheJE664's RAM S1IT\plelOfh\arewnttenIn
BASIC prC¥iCled lor TRS·8D' ModelI. LMI II ComPuter. B.ludrOlle: 9500. WoI"d
l llt ~ , 8 blts · oddPoInTy, SlOP bilS 2. OptIOllmaybeadlpledlo othertom()CllHS

JE664-ARS '''0. ~...•/ JE.." ' $1195.00
Assernbled anclTUff(! {ll'ltludtsJ"' l6A I.lodultl}

EPROM JU M PER M ODULES - T ~eJE664 ' sJUl,lPER I.lOOU lE(Per~h·

:r../,I~~~~ I~a~t~~~~e~~~~~:~~~~~~o~~ f:.~IP:;~~~n~~I::.S lO
P. rt
No.

• 105cfm free air delivery
• 4.68" s q. x 1.50 " depth. Fr. me
• 10 yrs. cont. duty at 20·C
• Impedance protec ted, ambients to 70·C
• 115V SO/60Hz 14W WI. 17 oz.

P liti.....- ' . M U 2A1 ·U ~~r:tu:.cI) ' " ..• $9 .95 ea.
MU2A·IN N_ . • . . • • • • • , .$14.95 0a.

1 $ 3.29
10 28.751

aT Y PRICE
BLX-OOl ·( I .
BLX.(I1D-( ) ..

ANTI·STATIC

BUG BOX™
STORAGE
SYSTEMS

30~ Int. rf ac.
C.bl.

A1tracti n
Case

ELECTRONICS

ALPS 29·KEY CALCULATOR KEYBOARD
fu tm . 1M 1-",111011 dK illIal l ttacl l Wl!ctI, 11M3,pllltlN swltt ll. 1n4 tw, Z-p'. 1UI11 . wll t he. ,
mad l.llkII SPST,"tlllng, ZZ-plll td;tetrd e..llKtIall. !'In·OIIlladud,d.
PartNo. KB297040 If.. DTE·11Ealllrt ) . , $4 .9 5 each

POWER SUPPLY AdJu.t .bl , Swnchlng 4-24VOCto 5 Amp.
Adj. ..-Z4YDC; 5YOC ill' SA. 6YDC«IUA. 9YDC0 4.1A, 12VOC " 3.3.\, lIYOCn U A, Z4VDC
f.Z5~~J<t~~~b~~PIlI: 11SVAC5D150Hz. Olrlput m illio ns wltllin ZOrnY.I.25'"L x

JE224 Kn . . . . . . . . . . . . . . . . . . . . . . . . . . .$79.95 each
JE224A Ammbltcl&Tu t, d .. .. ... .. .... ..... . ..... . .. . • •$9 9. 95 each

WER SUPPLY +5VOC@3 AMPREGULATEO 0 . 11'00

~:~ut~VS:I~~~'':~=~;:~~=i ,5:~ :~r~II:~n~n~7urf~~~. frL~;~rn.si,~Js~~~:,,~r~
" YJ"L x 2·1/ 16" H ·wt.ZIb' . Dlta . IIHllnt!ud, d.
Part No. DPS-1 .$29.95 each
POWER SUPPLY +5VOC @ 7.5 AMP. 12VOC @ 1.5 AM PSWITCHING

HI-TEK I H EY NUMERIC KEYPAD
~':C':L.~~"I gny kayu ps, illit e"', HI·TEK K·51 Keyburd (I bon). Moullttd III

Part No. K-14 $9.95 each

HI-TEK 58-KEYKEYBOARD
SPST swttclllllg, mtClulliul, monoltlllc:housing, t hl reD. l grr, ktyClp• • KaybNrd Is IIOlmount'd
IIItll"CII"lIN rd (Nellkt'l' ''lndl'tld ua~ lC(tnlblt ) .

PartNo. K· 58 (f ill DTE-1Hlldm r" ... . ... .. . .. .. . • . • , . . . . $19. 95 each

Part No. PS94VO . . $49.95 each
POWER SUPPLY 4·Ch. nn,1Switching Power Supply
Micrljll"oc,n w, mlnkOlllputtl' , Itr mll.. I, m, dlc:al , qulpmtnt andprlun un lral.pplkatiolls. In-

r:~~:~YD~~~::I::~~'~~e~:p~i::dC r~ .~A~ ;~~g:t~~;,;t1p2r~'~tell~ ~'dj:' ~~0;a:~~:
putj: 10%. S·3/1'"L x 1·1/ 1'"W1 4·1S/ 1S" H. WI. 1YzIbl .
PartNo. FCS·604A " " , $69.95each

84-Key Keyboard CONTROL 104·Key Keyboard
DATA

Data Entry
Keyboards
P. r. 1i!!.9ulput

FTZ Shl. lded Sas.

SPST S-;;j"tchlng

ASC II
OUTPUT

$10.00 Minimum Order - U.S. Fund. Only Spec Sheets - JOe each

~~\~~~~~e:~d~\~o~1~sSt1X'D ~~~~~:::e ~'l:~$11~ j~~~~~f~N:LOG
S.nd S.A.S.E. to, Monthly Sa/. s F'ya,' Prices SubJect to Change

Jameco·
1355 SHOREWAY ROAD, BELMONT, CA 94002

4/S3 PHONE ORDERS WELCOM E - (415) 592·8097 Telex: 176043

BUG BOXTM - 30 Individual ccmpertments

~~t~~~u~':P~C?~a~~I~-SWC1 ~g~:rD~~~:sB~gl~e:
• Cover marked w/numbers 1-30 • Comp art menl
size: 1- x 3.75 ~ x .S- deep. Box size; ".9 ~ x 3.3" x .e"
• Weight: 1.75 ca.

BUG BOXTM
Ploase specif y color cod e: (8 ) Blue. (A) Aed. (W)
White. M Yellow
Part NolColor Cod . OTY PRICE
BGX·ool·( ) . . •. , . 1 S 2.211
BGX.(Il0 ·( ) 10 • 151.99

ANTI-5TATIC

:g~:~~~ l~~ : : : 1~ S2~::;
BUG C A G E n .. - 1210cali ons sto re Bug Boxes.
BiR Bug Boxes or Bug Trays · Modul ar and i!1'

~e~~~i~~g; ~::1 s~~r1!o~nIJgg~W~n~~~~~I:S~~~
pkg . • cag e size: 5·118- x 5 ~ x 3-718- . .. co lors
available - please spec ify co lor cod e: (B) Blue, (Al
Red, foN)White, (V) Yellow

P.rt NolColor Cod. Pric. BLX-OOH )AS . . 1 $ " .29
BGC-OOH ) 2C . g. s( tl loe• ••.) . . S1 1 .9 5/ p kg. BLX·Olo.( l AS . . 10 37.19

B A C K PACKT M - Sel f·adheslve labels for the
BUG TRAyTM - Stores In Bug Cage . Molded back of ICs. Shows exact Internal logic i':l relation

~.I:~~~6·j~~::i i~~ I~S~~~~~~rri:n~~:5!~~~~ ~~-j~ ;~J~rftl~fa~~~I~I ~ ~~~~~~g:;~~~~r(8.c~~~ifi
~7~e~IO{~~Ot~~,(~~r~:~:;~~g~t~0'~:n~s~o~~ .xT~a; ~;ol: ar~b~·~ln fl~rS \~O~b~ rfdack~~6sCIUf~:
size: 3.55 " x S.05 ~ x . 6 ~ · Black color only • Mic roproce ssor packa ge conta ins 74" labels .... IiIiE3IlIiOllmIlDt:lI[1fJiIlm!l!lit!l!IiI:D. ..
PART NO. DESCRIPTION PRICE P.rt No. Description Prlc• •
BTH-001 Horlzont .1 Bug Tr.y .$1.95 BPT.(I12 TIL.. . • . $7.95
BTV·OOl V. rli c. I BugTr. y . • .•• 1.95 BPC·012 CMOS . . .•. .. . • . . . •. . .. . .. . .. I.5I5
BTO-OOl Opan Bug Tray 1.95 BPM.(I12 Combo . . . . . . . . . 14.515
BTX-003 1 of each Bug Tr.y (3) . . ".91 BPU·012 Microproc. ssor . . . . . .9.Sls

~~g;s ~~dG~~SFdt~~I~g~:c~a~e~l~ft:cctb~~~~~ ~~~ l~~~a~k~~g ;;gS:~f~a~~~sL's~ ' B~~sb·~~·rg~~
slons of BUG BOX (1- x .35 j • Most popu lar comp onent s

:~~:~ :~:lmt~=t.ng l.S lor Bug Box :~~:: QTY.
BBR.(I3e Sfo .m r. e. lo r LSI Big Bug Box. 1.511 200

CAGE KEEPERTM - Pins column 01 Bug =
Boxes in Bug Cage Price 200

CKP-OOs sInch . . . .. . . . . S4.9S1pkg. aoo
CKp·Ol0 10 Inch . . S.Hlpkg. TAGS AVAILABLE!

* * * BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * *
YSIII'tMitl: " gvIMIf . nIl-IUUr:. llKkllit l Z·lu g C. gn 11ZIIUUatls); 5-11I'il I l1n : 3.LSI IIg I lig Ioxu; l· !I« Il ' lllallug Tray;

:~:~~,I~glx~~~~:l~~:t~: ~:e:~g,~,I.II:~: II~,:.r~::, I::gI;~~~; _1 i'::::~ g, IIt g lIuglor LSI 110l ug 80m ; 1 I------....:...:.:.:::.:.::..:~=_~:......:..:...~.:::::.:::.:.. I

Sp·BUG R egUlar (R. t.Uvalu. $59.45) • •. . • • •• • • • • •. • .. • . . .. Sal e PrIce $49.95
Sf·BUG·A S Anti·Static (R. t.1I v. lue " 7.45) • .• .• ••• •• •• . •• .•.• Sale PrIc e $59.95

CREDIT CARD
AM/FM RADIO
World's Thinnest

Stereo Hi·FI

Digital Thermometer Kit

Stereo
Cassette Player

with FM Stereo Tuner Pack

• Lightweight Headphones
• Cr02/MetallNormal

Tape Selector

• Anti ·Rolling Mec hani s m

This Is a poc ketable AMIFM stereo radio w it h a folding stereo head­
phone. It weighs Just 5 ce, and measu res 4'4 "L x 2Y, ~W x ,,- Thk.
Come s comp lete wit h radio, headphones and headph one case. Uses
two AAA batte ries (not Includ ed).

Part No. TCR·809 $29.95 each

I JOYSTICKS
" JS-5K ~~p~~n~::s $5 .25

JS-I00K }~~~r ~~ar $4.95

JS·150K }~~~ ~t~ar $4.75

J.... (Plc tu <edl JVC-40 ~~~,~~~ ~~::. c~n- .. $4.95 ;.~~~~~~~~~~~~~~~~~~~~~f~~~~~~~~;~;~~~~~~~~:~~~~~~~~~:~~~1
~~~~~~B ~~~~ :~; ~~~~4~OOK•.l .SO.~ : : : : :~:: ::: I-.:....:.=..:..:..:...:.......:.:.:....:..:..:.:.:....:.:..:.....:..;,.:......:..:.....;.;.~::::.:-:-.::.:.:.;.. I

BOOKS
NATIONAL SEMICONDUCTOR - INTE RSIL - INTEL

30001 Natlon.1 CMOS D.t. Sook.(1i81) . . $8.15
(640 p. ges) 7" C, CD.4000, and AJD Converters

30002 N.tion.l lnt .rf.c. O.t. Book (l I BO) .. . . . . . . . . . . . . •. $8.515
(10.4pages) DP, 058000 , DS3600, 055700, etc .

30003 N.tion.1 Lin . ar O.t . Book(1 112) . . . • • . . . ... . .. •. Sl1 .15
(1376 p.ges) LM, LF, ADC. CAC, LH se ries

:JOClO.4 N.llonaI Sarl. s 30 - Bo.rd L. v.1 Comput . r (1930) • . . .14.95
(22" pages)

30005 NaUonal TIL Logi c O. t. Book (1981) $1.95
(62" pages) 7"OO,LS,L,H,S, and OM8000 Series

Portable Stereo Speakers with Carrying Case
After sk.Ung, sId ing. joggi ng or . ny othe r ou tside . ctiv lty, just pl ug
these portable stereo spe akers Into your ete rec and you . nd your

~~~:r~:G~;i~I~~~~;rri~~rf~e~c:Cuh~~r~t~~~ ~u~:. r~~~~
:~I~~~3s~.::r~ r:rt~s~r~ ~r~~ "~-r'sx~~~~r ~~~~~~I~~I~~;;

~~ :1~~f~~n.,.~t~~I=~le~U:es·~~!~~~~~ree;. ~:,n:~O:edca~ilteti
both port. ble stereos show n below, . nd Is comp atib le with most
mlnl·port . ble stereo cass ette s and FM ste reo unit s.

Part No. TSU·012 $29.95
AM3-S SAA Alkaline Batt eries . . .. •. S for 57.90

30006 Above (3)30001,3,5 as set . .$24.95
3DOO8 N. t/on.1 M. mory Oat. Book (15180) $8.515

(4&4 p. ges) RAMs, AOMs, PROMs. EPROMs Series
30009 Intorsll Oat. Book(li83) It.i s

(1356 pages) Comp lote li ne.
30010 N.tlonal Audlo/R. dlo H.ndbook(l i ao) , •. . .. . . .... . .$s.i s

(2.40pages) Pre·Amps, AM, FM & FM Stereo, Power Amps
30011 N.llonal Lin ear App lic . tl on H.rKIboo k (l NO) .. .. .• . .$15.95

(736 pages) Applic at ion Notes, Lin ear Briefs, elc ,
30012 N.tlon. 1PAL Data e ook (15112) •. • . • . 55.95

(176 pages) Data Sheet , PAL Doslg n
30013 Zil og O.ta Book (1913) . . . . . . . • . . . • . .. . . . . . . . . . . . .SUS

(&41 pages) Mic roprocessors and Support Chips
010.400 Int. 1Compon. nt O.t. Book (1952) . . • • . . •. •• .. • . , . . $14.515

(1-405pg.) Full d.t. sheets for In tel' s product s incl. memo
devic es. microproc ., per iph. & ind l ml1. products

2051510 Intel P.riph.r.1 Design Handbook (11111) $9.95
(826 pages) Full data sheets, applic.Uon notes fO!" Intel
perlpher. 1device compo nents

FEATURES: • Blue carrying case, shou lder st rap. be lt strap.
ligh tweight headphones. FM stereo tuner pack & Inst ruct ion manu.1
• Talkll ne • Tone selec tor . Cr02IMet. I/Normal tape setectcr e LED
ce ereuc n Indic ator • Bullt ·ln mlcr cphone • Stop/ejec t, pl. y,
rewind/review, fast forw . rd/c uo, tapel r. dlo selector func tio ns . 1101.
cont rol • Ext. powe r Input jack • Headphone jack • Auto-stop
me<:hanism (shuts olf player when tape ends) • Ant l·rollI ng
mechanism (prevonts soond from qulvorlng when w.lking, jogg ing,
etc.) • Weight: 13 cz. • Aequ lres .. AA batt eries (not Incl uded) • Size:
6 ~L x "'"IN x 1·lIS -H

ComputerKeyboard Enclosures
" OTE" BJ,Ink [Jrsk·TopEnclOSlJrts

aredellgnecl lorlls~ mocMlC.l·
tion. HoghSlrtll gtl'l tl)Olfymoklad

~~ end pittt$ In mochabrowntlI'llSI'l.
~ SlIdlng rear/bottompanecforSllMtlI
~ tOl'l'lj)Orltnta«fsf. Top/bott panals.oao"

-t'~'" a:r~~~~si~~ll~~~:~~(~:~~
oQ: Vtnledtoo& bOttom pal'lels tor toOIlng tf!lc:1tOCY .

· 3 , 40~, .iO _ / \ RIgldC1Xlsfrucllonfs=~=-'bOn~~ .

DTE·S Panel Width 7.5 · • . . . . .. . . .. . . . . . .$24.95
DTE·ll Panel Width 10.13· . . . . . . . . . • .. . . .$27.95
DTE·14 Panel Width 13.5 · .•• . . . . . . . . .. . •. $29.95

DTE·20 Panel Widt h 19.25· .. • . . . . • . •. •$34.95

Ji:m.M§
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TIlliS: MICRO-MART accepts Visa, MC and telephone COD's. Minimumorder $10.00. Shipping­
U.S. orders, $2.00. Canada and other cotntries $3.50 (includesins.). Shipping rate adjusted where
applicable. NJ residents add 5% sales lax.

MICRO"MART • 508 CENTRAL AVE. , WESTFIELD, IIJ 07090 • (201) 65HOOB

CIRCLE 90 ON FREE INFORMATION CARD

eSANVO
AFFORDABLE,
HIGH
PERFORMANCE

PHASOR PAIN FIELD - Patented and recently developed
in our labs is being tested by Gov't for riot control. Soon to come
underweapons restncucns asan inlernal machine. Easily hand·
held. HazardousIF NOT USEDWITHDISCRETION.
PPF-' PLANS (sold for animalcontrol) 515.00
INVISIBLE PAIN FIELD GENERATOR - Produces a di­
rectional field of moderately intense pain to back of head up to

• 50 ' . Cigarette pack sizeenclosure ISeasily hidden,
• IPG-3 PLANS ... 57.00 IPG·3KKIT& PLANS 544.50

IPG·30 (assembledlor animal control) 559.50
PHASOR STUN /BURNING WAND - Produces sufficient
electricalenergycapable of burning flesh. Intended as a person­
al detense device.
PSW·3PLANS .. 58.00 PSW-3KKIT& PLANS . . 559 .50

RUBY LASER RAY PISTOL - Intensevisible red. burns.
hazardous, With parts sources.

• RUBY PLANS (includes all part sources) 515.00
CARBON DIOXIDE LASER - Generates 20·40 watts of
continuous power capable of burning, cutting. hazardous, (With
all part sources) 515.00
LASER RIFLE - Produces 200·3000 pulses of 30 watt opti­
calenergy. Portableand easily hand·held.
LRG·3 PLANS . .. . . .. . . .. . . .. . 510.00
LRG-3KKITPLANS (minusdiode) . , . . . . . . . . . . . 5129.50
POCKET LASER - For the beginner. visible red " optical
version" . non-hazardous.
LHC-2 . . . . . 55.00 LHC·2KKIT& PLANS ..... 524 .50
HIGH POWE,RED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~S~mA~~CkWS'il:~tc Mi~~~:f:~~ & PLANS . . $49.50
PARTICLE BEAM WEAPON - PLANS . . ... 515.00

INFINITY XMTR - Uses telephone lines tor selective home
or office listeningwhileaway on business orvacation
INF-' PLANS . , .. 515.00
SEE IN DARK - Long range, totaldarkness.
SD·4 PLANS . . . . 510.00
LONG RANGE WIRELESS MIKE - Crystal clear quality

• - miniature.
FBT·7 PLANS.. . 57.00 FBT·7KPLANS & KIT .. . 534.50
WIRELESS TELEPHONE TRANSMITTER - Long
range. automatic.
VWPM-5 PLANS 510.00 , VWPM-5KPLANS& KIT $34.50

Send lor FREE cataiog descriptonof above plus hundreds more
plans, kits and completed items. We accept MCor Visa or when
ordering, send check or money order. We pay shipping charges
'onordersover S50.00. otherwise include 10% with remittance.
SENDTD: SCIENTIFIC SYSTEMS

DEPT. R8. BOX 71 6, AMHERST, N.H. 03031

USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET

MICRO-CONTROLLER BOARD
Klt/$99.50

REAL·TIME CALENDAR CLOCK
MODULE - KIt!S39.50

o Controls lights, relays, swit ches,
appl iances

:~~rt~~~gtm'~te r
o Provides 4K to 16K EPROM

(27 16 & 2764 )
:~~~rt~~i~~I~~e Clock (opt ion)

0 24 lines 110
o Parallel printer port
o Built in EPROM programmer

(27 16 & 2764)
05V opera tion (supply not incl.)
o PC Board , Compan ents, Instruction s

eTu rn equipment & lights on/off und er
computer control

• Monitor times of events & equi p. usage
o Date & time-stamp files & print-out s
o :;;-_~dettime: year. month, day and day-

• Auto matica lly adjusts for number days
in month/ leap year

• Register -oriented for direct microproc­
essor interlace

o CMOS design for low power consump-
tion and battery backup

o Internal pu llups to safeg uard data
o re":~baCk signal if data changes durin g

o Fast 590ns access time &compact plug
In desIgn

APPLE
Hurt Rat. Monitor KIT- $39.95

UHF-TV PREAMP
(As featured in Radio Electronics Marc h/
May articles, 1982)
This inexpensi ve antenna moun ted pre­
amp can add more than 25 dB of gam to
your system. Lots of satis fied custom ers
and re!!eat orders for this high qualit y kit ,
wniot: mcludes all compon ent part s, PC
BD. Case. Power Suppl yand Balun $34.50
Assembled Version $57.50

Have Some Fun•••Fun •••Funl
PROGRAMMABLE MESSAGES
IN SPACE. with SPACE WRITER

Kit $39.50

MICRO
ART

•COMPUTER MBC 1000
Special Software Package Included
oZ-80CPU o CP/M
0 64 KB RAM oS BASIC
0 328 KB FLOPPY oWOROSTAR
012" GREEN oCALCSTAR

SCREEN (80x25) 0 MAILMERGE
o CENTRONICS/ oSPELLSTAR

EPSON PORT ol NFOSTAR
o RS 232C PORT

SPECIAL $1,995
PRINTERS
EPSON MX·80+ III w/Graft rax .. .. 5579
EPSON MX-BOFT+ III w/Graftra x 5629
EPSON MX·l00+wlGraftra x 5849
OKIOATA dual mode print er (near letter

qua lity) i<9·2A 5625
OKIDATA i<82A (8W1 54 19
OKIDATAi<83A (15") 5699
OKIDATA i<84P 51.039
CENTRONICS 122 Parallel 58 69
CENTRONICS 352 SIP 200cPS 51.699

Signalman Mark I Modem-$8V
Direc t conn ect modem/RS-232C; Built in
interface cable and connec tor;Light,com­
pact. Bell 103 compatible Data/Voiceswitch

BMc-12A,
12"Green Phosphor Monitor$99
PERIPHERAL DRIVER IC's
UHP 400, 401. 40 2. 403 . 407. 408 & 432
Applications: driving stepping motors, re­
lays. incandescent lamps. solenoids and
other interface devices wit h Up to 1 AMP
output current per package.

75 $ each 10/$5.00

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

LBO 524L

LX·306

/-----
:jO~·71.:'- .' 0' .,T.. .

New Model ~ MHz
Dua l T race . 0.5 mV s en ­
sit ivity • More

$915

3"., Dig ll • New VARI·PITCH
Full Fun cti on . Var iable Audi ­
b le Tone . 0 ,25% Ac curacy ·
ACIDC Volts • ACIDC Cur­
rent · Resi st anc e And Diod e
Test. Low Battery Ind icato r
• Susta ins 4' Drop

$139

LEADER
LBO 522

New Model • 20 MH z
Dual Trac e . 0.5 mV Sen­
sit ivity • More

$Ef90

CALL TOLL FREE

800 535·9593
LOUISIANA TOLL FREE 800 462·9520

.includlng
AMPROBE

A. W. SPERRY
BBC
B&K

BECKMAN
EICO

FLUKE
GLOBAL

HICKOCK
LEADER
MURA

SIMPSON
SOAR

TRIPLETI
VIZ

CALL TOLL FREE FOR
SAME DAY SHIPMENT
SAME DAY SAVINGS

Temp Gauge
O°F To 2000 of
• 1°F Reso lu­
tion. A ll
Features Of
132C

3550

132F

$73.50

$185.70

TRIPLETT

KEITHLEY COMPLETE LINE OF HICKOCK
INSTRUMENTATION

AT THE MOST
COMPETITIVE PRICES

Temp. Gaug e
-20'C To
1370 'C • 1 'C
Resolution·
DCV· TRMS
AC Volts. DC
Amp s·
Restance And
Diod e Test >

Drop Proot s

Low Batt. In­
di cator

outercnqe DMM 8.0~'6 Functions·
cuteor manual .-";r--- 132 Ranges·
rang e seled , . ';' _ _ I· 1

2oo ,ua AClDe
Range annun- ('; - - • HI/La On s •
cialor rt ::: Diode Chec k

iii. .. All Rang es
! .

132C

3500

$121

$177

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116

Over 70,000 electronic Items fAiiiiiiiiil
in stock for immediate delivery. ~
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74161 $ .88
74162 .89
74163 .87
74184 .87
74165 .87
74166 1.20
74167 ' 1.95
74170 1.69
74172 4.75
74173 .79
74174 89
74175 .85
74176 .75
74177 .75
74179 1.34
74180 .75
74181 1.75
74182 .75
74184- 2.25
74185 2.25
74186 9.95
74188 3.00
74190 1.15
7419 1 1.15
74192 .85
74193 .85
74194 85
74195 .68
74196 .85
74197 .85
74198 1.39
74199 1.39
7422 1 1.19
7425 1 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3.90
74285 3.90
74290 1.25
74298 .95
74365 .68
74366 .68
7436 7 .66
74368 .68
74390 1.45
74393 1.90
74490 1.90

4009 $2 .95
4093 .99
4094 2.95
4098 2.29
4099 2.25
14408 12.95
14409 12.95
14410 12.95
14412 12.95
14415 8.95
14419 4.95
4501 .39
4502 1.65
4503 .69
4505 8.95
4506 .75
450 7 .95
4508 3.75
4510 1.19
45 11 1.19
4512 1.39
4515 2.75
4516 1.45
4518 1.39
4520 1.25
4555 4.95
4558 .99
4566 2.25
8OG95 1.50
8OG97 1.25

4037 $1.95
4040 1.29
4041 1.25
4042 .95
4043 .85
4044 .85
4046 1.75
4047 1.25
4048 .99
4049 .45
4050 .69
405 1 1.10
4052 1.10
4053 1.10
4055 3.95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4069 .35
4070 .49
4071 .35
4072 .35
4073 .35
4075 .35
4076 1.29
4077 .35
4078 .35
408 1 .35
4082 .35
4085 1.95

Em
7475 S .38
7476 .34
7479 4.60
7480 .49
7482 .95
7483 .55
7485 .65
7486 .35
7489 1.75
7400 .39
749 1 .57
7492 .45
7493 .45
7494 .69
7495 .65
7496 .69
7497 2.90
74100 2.90
74107 .32
74109 .37
74116 1.95
74 121 .29
74 122 .39
74 123 .59
74125 .39
74 126 .44
74 128 .59
74 132 .69
74 136 ,75
74139 .95
74 141 .79
74 142 2.95
74143 2.95
74144 2.95
74145 .62
74 147 1.95
74148 1.20
74 150 1.09
74151 .67
74152 .67
74153 .67
74154 1.19
74155 .78
74156 .78
74157 .69
74158 1.65
74159 2.-49
74160 .86

TERMS: MO . CU/'n er's Ch &Ck. Bank Wif e Peraonal
checks _now 2 WHU for PJoceuino Include Onver.
LiCen se al'Kl cree.t card .- , Y'SL AMEX, CB ackl 3'
"l'Y~ecl\arge A6d Y<b 5-hlpplrog & handling Of $2 .50,
wh iChe\fet il gf. al er. Add 1~ fo r f(ll"ftlOn~fS Of
USParcelPosllnctudeTelopOOne nUmber.NOCoo..
Pnces subject locharlQe WIthout nollC e Somellems
subject 10poor &ale.We reurve th e right to subst Itute
manuf act urer . Retail priCes may va ry.

$1.39
1.49
1.65
1.69

$9.95
3.95
3.95
5.99
1.99
1.99
495

2/ 16.95

745244 $2.99
74525 1 1.35
748253 1.35
74525 7 1.29
745258 1.29
745260 .75
745280 2.79
748287 2.99
74$288 2.55
7483 73 3.10
74S374 3.10
748387 2.75
7484 71 7.95
745472 7.95
748473 7.95
745474 9.95
745475 9.95
745570 5.75
748571 5.75
748572 8.95
745573 8.95
745940 2.90
74$94 1 2.90

5027 CRT
2901
8039
MM5320
9131 RAM
EMM4402
10415
8700A/D

7 Positio n
8 Position
9 Posmon

10 POSIt ion

745 124
745 133
745 134­
745 135
745 136
745 138
745 139
745 140
745 151
745 153
745 157
745 156
745 160
745 174
745 175
745 186
745 194
745195
745196
745240
74524 1
748242
745243

$2.95
.75

1.40
6.95
2.98
2.98

8/29 .95
8114 .50

1mB
$5.95 LM1414N 51.00

1.49 LM1458CNlN .49
1.49 MC1-488N .99
2,95 MC1489N .99

.99 LM1496N .89

.35 LM15S6N 1.50
1.98 LM1820N .95
1.89 LMl850N .95
3.25 LMl889N 3.10

.29 LM2111N 1.75

.98 LM2900N .99
1.49 LM290 1N 2.50
1.25 LM29 17N 2.95
.89 CA3013T 2.19

1.75 CAJ018 T 1.99
1.70 CA302 1T 3.49
1.49 CA3Q23T 2.99
1.25 CA3035T 2.75
1.35 CA3Q39T 1.29
1.39 CA3046N 1.29
1.25 LM3053 N 1.49
4.95 CA3059N 3.19

.95 CA306QN 3.19
5.95 CA3062N 4.95
6.95 LM3065N 1.49

.95 CA3OBOT 1.29
1.75 CA3Q81N 1.69
1.25 CA3082N 1.69
1.25 CA3083N 1.55
1.95 CA3086 N .80
1.20 CA3Q89N 2.99
5,60 CA3096N 3.49

.98 CA309 7N 1.99
1.49 CA313QT 1.30
1.95 CA3140T 1.19
3.75 CA3146N 2.49
2.75 CA3160T 1.19
1.25 CA:3190N 1.95
1.79 CA34 10N .59
1.95 MC3423N 1.49
1.25 MC3460 N 3.95
1.40 SG3524N 3.95
1.95 CA3600N 3.39
3.75 lM39CX)N .59

.39 LM3905N 1.19

.98 L.M3909N .98
19.95 LM39 14N 3.75

1.25 LM39 15N 3.95
1.75 LM39 16N 3.75
1.50 RC4131N 2.95
2.75 RC4136N 1.10
1.99 RC4151N 3.70

.29 RC4194TK 4.95

.75 RC4195TK 5.40

.39 ULN200 1 1.25
1.95 ULN20Q3 1.50

.65 5N75450N .59

.98 SN75451 N .35
1.15 SN75452 N .49
.33 SN75453 N .49
.19 SN75454 N .49
.75 SN7549 1N .89
.39 SN75492N .89

2.95 SN75493N .89
1.90 SN75494N .89
1.95 TL494CN 4.20
1.95 TL496CP 1.65
1.75

ED
3.69

.54

.68
1.15
1.69
1.29
1.29

.73
1.29
1.29
1.29
1.29
2.79
1.49
1.49
2.69
1.89
1.89
1.89
2.75
2.75
2.99
2.99

599
1.19
1.29
1.35

MUFFIN@ FAN
The dependable, low
cos t, largest se lling fan
for commercial coo ling
applications.
• 105cfm free airdelIVery
• 4.68" SQ . x 1.50" deep .

Weight - 17 oz.

SPECIAL PURCHASE

'to\.'*' $9.50...

DIP
SWITCHES

2 Posit ion
4 Posit ion
5 Position
6 Posit ion

78H05K
78M06
78M.G
LM108AH
LM300H
LM30 1CN
I.M304H
LM305H
LM306H
LM3Q7CN
LM308CN
LM309 K
LM310CN
LM311D/CN
LM312H
LM31IT
LM318CN
LM319N!H
lM32OK-XX*
lM32OT-XX*
LM32OH-XX*
LM323K
LM324N
LM337K
l.M338K
LM339N
LM34OK-XX*
LM34OT-XX*
LM34Ot+xx*
lM344H
LM348 N
LM350K
LM358CN
LM360 N
LM372N
LM376N
l.M377N
L.M38OCN/N
LM38 1N
LM383T
LM386N
LM387N
LM300N
NE531V/T
NE555V
NE558N
NE561T
NE565N/H
NE588HN
NE567V/H
NE592N
LM702H
LM709 N/H
LM710N/H
LM711NIH
LM715N
LM723N/H
LM733N/ H
LM739N
LM741CN/H
LM741CN-14
LM747N/H
LM748N1H
LM760CN
LM1310N
MC1330
MC1350
MC1358

74500 $ .39
74502 .43
74503 .45
74504 .52
74805 .52
74508 .49
74509 .49
74S10 .42
74S11 .42
74S15 .42
74S20 .42
7452 2 .42
74S30 .42
74S32 .49
74538 1.19
74540 .49
7455 1 .42
74584 46
74565 .46
745 74 .69
74586 .72
745 112 .72
748 113 .72
745 114 .72

8080ACPU
2102 RAM
4<l6ORAM
2732
UP04 10
UP041 1
2708 EPROM
2114

7400 s .19
7401 .22
7402 22
7403 .22
7404 .22
7405 .23
7406 .35
7407 .35
7406 .26
7409 23
7410 .22
7411 29
7412 29
7413 _39
7414 .59
7416 29
7417 .29
7420 .22
7421 .35
7422 .29
7423 .29
7425 .29
7426 .29
7427 .25
7429 .45
7430 .23
7432 ,29
7437 .25
7438 29
7439 .29
7440 .19
7441 .79
7442 57
7443 .95
7444 .95
7445 .79
7446 .79
7447 .65
7448 .79
7450 .19
7451 .19
7453 .19
7454 .19
7459 .25
7460 ,23
7470 29
7472 .29
7473 .34
7474 .34

IZImiI
74LSOO$.26 74LS113$.43 7415245$2.20
74LS01 .28 74LS114 .43 74LS247 1.10
74LS02 28 74LS122 .55 74L5248 1:10
74LS03 .28 74LS123 1.19 74LS249 1.19
741504 .35 74LS124 1.35 74lS251 1.40
70'../...505 28 74LS125 .89 7418253 1.40
74LSOB .28 74LS126 .52 74LS257 .85
741S09 .35 74L5 132 .79 74L8258 .98
7415 10 28 74LS136 .49 74LS259 2.95
74LS11 .39 74lS138 .85 74lS26O .65
74L5 12 .33 74LSl39 .85 74lS261 2.49
74LS13 .47 74L5 145 1.25 741S266 .59
74L5 14 .95 74LSl 48 1.49 7415273 1.75
74L5 15 .33 74LS151 .79 741827 5 4.40
741S20 26 74LS153 .79 74LS279 .59
74152 1 .33 74LSl54 1.70 74lS283 .99
74lS22 .33 74LS155 1.19 74L$200 .99
741526 .33 74LS156 .99 74LS293 .99
741S27 .33 74LS157 .85 74lS295 1.10
741528 33 74LSl58 .75 74LS296 1.19
74LS30 26 74lS160 1.05 74L$324 1.75
741S32 .33 74LS161 1.15 741S347 1.95
74LS33 .55 74LS162 1.05 74LS348 1.95
74L837 .45 74LSl63 1.05 74lS352 1.19
74LS38 .39 74lS164 1.19 74LS353 1.19
74LS«l 26 74LS165 .89 74lS363 1.49
74LS42 .79 741S166 2.48 74LS365 .69
74184 7 .79 74LS166 1.15 74LS366 .69
74LS48 .95 74LS100 1.15 74LS367 69
74LS51 .26 74LS170 1.99 741S368 69
74LS54 29 74LS173 .89 74LS373 1.89
74LS55 29 74LS174 .89 74LS374 1.89
74LS73 .45 74LS175 89 74LS375 .00
74LS74 .42 741S181 2.20 741S377 1.95
74LS75 .59 74LS190 1.15 74LS385 1.95
74lS76 .45 74LS191 1.15 74LS386 .65
74LS76 .45 74LS192 .96 74LS390 1.95
74LS83A .79 74LS193 .96 74LS393 1.95
74LS85 1.19 74LS194 1.15 74lS395 1.70
74LSB6 .45 74LS195 .95 74lS399 2.35
741890 .57 74LS196 .89 74L8424 2.95
74LS92 .75 74LS197 .89 74LS668 1.75
74LS93 .75 74LS221 1.15 74L8670 2.29t--------------4 ~:t~: :: ~1t.~:g ~ :: :~~ ~ ::
74lS107.45 74LS243 1.69 81LS97 1.89
74151C1J .45 741S244 1.49 81LS98 1.69
74LS112 43 lOLU IIE PRICING

EiI TO~~EE

$6.95
3.95
6.95
2.95
8.95
4,95
6,95
5.95

.14

.18

.20

.27

.30

.24

.36

.43

.58

.49

.58

.67

.70

.81

.99
1.23
1,14
1.38
1.89

50- 100

50- 100

68047 $2295
68488 19.95
46505 22.95
6520 6.95
6522 9.95
6530-X 24.95
6532 17.95
655 1 19.95
ZBO-PIO 650
Z8OA·PIO 9,50
zso-crc 6.50
zaoA-C TC 9.50
zao. DMA 19.95
Z80A-DMA 27.95
zso-sio 24.95
ZOOA-SIO 29.95

2708 (4501"1S) 55.75
2706 (65OnS) 5 25
1702A 575
MM5203AQ 14 50
MM5204Q 9.95

.15

.19

.2 1
28
.32
.27
.37
.44
.59

.54

.63

.73

.77

.90
1.08
1.35
1.26
1.53
2.09

25-49

25-49

LOW PROFIl£
SOCKETS (TIN)

7.95
17.95
350

S8995
12.95

.16
20
22
.29
.34
.29
.38
.4 5
.60

1·24

8259 $8 .95
8275 19.95
8279 9.50
6810 4.75
6820 6.50
6821 8.50
6828 10.50
6834 16 .95
6845 22.95
684727.95
6850 5.25
6852 5 25
6860 10.95
6862 10.95
6875 5.95
6800 2.49

$7.95
3/1.99
2/ 1.99
2/ 1.99

6.95
2.95

3/1.99
3.95

3L WIREWRAP
SOCKETS (GOLD)

SUPER IC CLOSEOUT SPECIALS

8 pin 'WW .55
10 pin WVV (Tin) .65
14 pin WVV .75
16 pin WVV .80
18 pin WVV .95
2Opin'NW 1.15
22 pin WW 1.45
24 pin WW 1.35
28 pin WVV 1.60
40pinWW 2.20

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pi n LP
24 pin LP
28 pin LP
-40pin LP

14411
74LS668
7-4LS377
74LS241
8259
656 1 RAM
LM733CN
LM323K

2764 (8Kx6) TS
2732 (4Kx6)TS
2716125 16:5V

(2Kx6)TS
TMS2716,5V, 12Y
2756, 5Y. (45OnS)

2513.001 (5"'" Upper 1950 DAeGa S995
2513-005(SVlLawer 10SlS DACloo Sl9S
251HJ)M3(5VlLowef"95 SOJaFIlIlCII(llI Gt-nK1lof 450
IotCM66710ASCIlShlfttd1295 1IlC4024 "¥'CO 295
MCM66740 MAlllSymbol 1395 lM5f.6veo 195
MCM667$OAlph.J.Contflll1345 XA2106furocll onGenef~1IIf525

1771.(Jl l ·' &MII'IfIoWY 2495 TRl6tl28jSV.12V) 39S
17810u11floWY 2U S AY!ll013 (5V.I2Vl 495
179HlIDull flolll)y 3695 AY51014AJ1 612 \S-" "" 695
1191.(J2 0u11 f lolll)y HSl5 AY5101SAJ1 . 63 [5..., 6S1S
11S13DO.DSFloppy 4495 11.46402 195
1197 DO.DS f loppy ~95 11.16403 I SIS
1691DAt~ StPif~lor l U S 2350USRT 99S
2"3 Ciock Genel"alOl 1895 1611BAsIfOS 249S
l100lbltll<I\Ff 13SO MC14411 1195
110110bll~ 22004102 ,.Sl5
1103I blt TS 1350 WDI9041 995
90400Vortlo FrtqCorlv 725 COMS016 1695
175Q3h091BCD 13SIS INSl 250 ISiS
1408166bot 395 AY!I ·2316 1375
1408L1l bol 595 AY5·3600 1375
DAC01 DtoA 595 MMS740AAC · 895

1* ,*'t1.,
1-24

SURGE
SUPPRESSOR
"Surgeonics"
Power Sentry

, 5 Amps 250 Volt s
transient suppression

t;: Price $3915

INTEL CODEC IC
PIN 2910A
For Digital

Voice
SIIl95
' :11 'L

For Filter PIN 29 12A ... $4.95 •••

R8232 SIGNAL TESTER
COEXAS232

Line Tester
I (7) LED Il'KIicatOl'S

only $2495

Other Sty les Also Available

INTEL 4K8r.t~IC

.,
Super Fast!

Super
Low Powerl

Part No. 21 47 $1 .95 ea.

STEPPER MOTOR

64K CMOS
RAI'tI:ARD

IE EE
Compatible

Uses
Low Power
6116 1C's

$29r sveu
Sing le Supp ly

Assm and Tested

ADVANCED . '.=:::::--COMPUTER \~ ,
RODUCTS ..... .-

Model S-52T

. REPEAT OF SEU-oUT
58Key Unencod dKeyboard

_$1985
••.

UV"EPROM"
ERASER

'

Mad el
DE-4

$89.95
Hokts 4 EPROM's

et e time.
$325.00

32K STATIC RAM
2 ar4 MHz
EJpudabll

Usn
2114L's

16K 4 MHz Kit $159.95

~: := ~T $1 29 .9~~
• 32K 4 MHz: A&T • 339.00

BARE BOARD 39.9 5
Bare Bdw/all parts less mem. 99.95

16K Apple' Ramcard
LIST 195

ACP

$5995

• Full 1 yea r warranty
• Top qua lity - go ld finge rs

• Expand App le I1 48 K to 64K
• Compatible with Z-80 Softcard"

• Allows system to run with CP/M- , PASCAL,
DOS 3.3, COBAL, Visicalc, etc.

• Supplied with extra 16K RAM & has (2) LED's

Astec RF Modulator
- .Q;:;:-~ _ for
~,. •~ COLOR
, . ~ &

~~ ..~/ B/W
PIN 1082 Channe l 3 or-4 $695

Thi s is a new 58 key termin al Keyboa rd
manuf actured by a major manuf acturer.
It Is uncoded with SPST keys unat­
tach ed to any PC board. Solid molded ...------...,.----1
plastic 1' " x 4" ba se.

Unencoded
Key Pad

15 key Keypad with
' -10 keys and tab,
retu rn, (-I .(;)and (.).

.... '9"...

16K Memory
Expansion Kits .....-----~

for Apple/TRS·SO
8 pes 4116 18K

=~~le, $12.95
CALL FOR VOLUME PRICING

CIRCLE 72 ON FREE INFORMATION CARD 177
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Th'O.g. 1(' 1 vO'umt d'KOutlf ond I'Iandl,,~ chor~\ ate \. mpIt fOawt 1 Mo\t .f"", \old b1 DtqJ 1<11 may b. combintd IOfo .~ dtUoun1 It tm \ 11'1of or. not dl\Coun1cbl, or, td,ntt f,~ b1 t tw HANDLING CHARGES VOLUME DISCOUNT
wff •• NO10110,,""'9the potl~ Atl" "", .t.t!910Ul'ordtf totol ol1of ,he dIK cuntoblf' .tfll"' ond uppI1lhf' approPl'IOtf'd 'Kourtt To tht\ subtotol odd fltlonond'Kountoblf' .l, m\ l ht n odd $ 000. $ 999 Add $ 2 00 $ 000. $ 9 9 9 9 NEt
1h1 "ondkng d'lOl'Il' W. poy 011 \hoPP'"9 and llUuronte to odd.,u" III IhI US A ConodGond M' lIco ""hen chto(k or mont .,. Ofdf( Q(COlflPOl'ltt1o ordff $ 10:00-$2':00 : : : : : Add $0: 75 $ 100:00-$249:9 9 : : ::L.~~ 10 ••

WHIMOI OIII NG IT 'H ONI. (Al l! I l Oa 3U 5144 (M.... Ak.• Hr., , "0 211 U ' ."74,1.,. JII,UlI"d .,..., " d•• t. : OICI ItU. Hi,b• .,.12 5'11111. "i,f I I", f. II•• MN 56701 $ 2 $ .00_$49.9 9 ••••• Add $0 .'0 $ 2S0.00. $499.99 • •. • l e u 1$-.
Youmay pa, by (hftk moM, ordf( MaUlt Chorllt VISAat C O O DIGI·KEY GUARANTEE: Any parh or prodvc: ', purcho' td from 0 '9' 1tt11hQ1 prOV' to bt CI"", t,., ....11 ee So SO.00-$99. 9 9 ••. . • A d d $0 .2 5 $0 ' 0 0 .0 0 .$ 999 .9 9 ••• l o u 20·.
,..tISOt r, lloIfldf'd ,t . , t",,1"lt'd ...,thin 90 day, from "u,pt "".tn0 cop, 01 your .nvOl(' P•.co.lUbftCt 10 chF9l _u\OU1not". $ 10 0 .0 0 & Up • • • •• •• No Charg e $ 100 0 .0 0 &. Up • . • • • • •lon 25·.
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$12.2 1

HAL"TRONIX
P.O. Dox 1101

South90,e. MI4&195

r~~~~~~ :~t~f~:;~Ep~L~
CAPS . ..s ort ed uf , I a nd _---7
vo Lt eg e s . , t bes e a re t he

b:~: u=~ i~~ ~~~b i f~~; er
a nd low h Jlur e r ate .
18 TPYES o f (6) PCS .
108 POLYSYPRENE CAPS
.za i n pa cked 1n a r e ­
u. uble h in ed t o bo x:

~ ,.~./.-rR ,,-' .
;

__- .......:AO C ICIW'.AICl

.'UM

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS 569.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS 539.95

16 LINE ENCODER KIT. COM PLETE WITH CASE.
PAD AND COMPONENTS 539.95

12 LINE ENCODER KIT. COM PLETE WITH CASE.
PAD AND COMPONENTS 529.95

140M20 e. .......... Of SAL l. I. 1rottorrNI"'" ....1"'" 01\ ether
HAl ·TJIlOf4IX JIftIoduc1• . T. ..... lty,.....: t ·:ll ).JlS.1712.

PREAMPLIFIERS
HAL PA·19-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit 58.95.
HAL PA-1.4-3 rnhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComplete un~ 512.95.

(Theaboveunitsare ideal for receivers, counters. etc.).......................................

CompleteSets of P.C. BoardsAvailableFor: Unicorn
Robot Project andHeart-A-Matic Project.

MANY. MANY OTHER KITS AVAILABLE

OIlDEI'l' a VE" UI.OOWilli" SHII'I'EClI"OU I'AIO EXCEPT
SHIPPI )+G ON nUll ' WltEl'l1 ADDfTIOfolAl CHAJlaU AJll llIlaUU Tl D

IHFO'-MA TICH, ~~~":E~~"l~~~~~~' '::' : ~~~~ l~i~~~:DDmO.,

CIRCLE 95 ON FREE INFORMATION CARD

.......................................

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNE LS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENC Y RANGE FROM 2000 MHZ TO 2500
MHZ EASY TO CONS TRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
AL UM CASE AN D COA X FITIINGS . REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish type or coffee can type depend ing on the
signal strength in your area.)

2304 MOD 1 tBasic Kit) 519.95
(less case & fillingS)

2304 MOD 2 (BasiC/Pre-amp) 529.95
(less case & lilbng sl

2304 MOD 3 (Hi-Gain Pre-amp) 539.95
(Includes case & hthngsj

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER . ANTENNA SWITCH AND
CONNECTORS (Kit) 524.95
Assembled 534.95
Slotted Microwave Antenna For Above
Downverters 539.95

HC~R-90 ~lYLAR CAPACITOR " IT Sl ; . n~' • "
90 rad ial pri nted c i r c u i t R .
bypass and . coupl i nJ!. my lar JiC~R- lJ n

;~: ~~f:~ ~~~~~ ~~~~e ha ve - ~
ALL GOOD'rOR EVERY DAYa .
PROJECT$. n ~ " - .
I I EXACT FOR THE PonETBOO).:!! " . , " .
pa cked i n ,'1 p Las t i ci c I e a r . . I

t ray wi t h hi nlted li d .
18 TYrES (5) EACH

,--.iLCG r OCT~[MU'DN'~
rl*U: I n tal. [CTOl. ." orru un
YOU 'UIU A I'OOT SVITa Tel OI'UATt
S(M.T1Il l1Ca .... D UO 1O'nI ...1lS n u. l
I r YOU DOlIT.ln I II ' LAU art ftDI,..."" "","' ...," . . '

sw·n $4 . 1) ' •

PAT. 114.259.705

1+7';1 r:

DON' T~
BLAME·
THE
SOFTWARE!

Power Line Spikes and Hash of ten caus e
memory loss or errat ic operation. Often
floppies, printer & proc essor interact !

OUR patented ISOLATORS eliminate
equipment interac t ion AND curb darnaq­
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression . 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.
ISO·1 ISOLATOR. 3 Fi ltered Soc kets;

1000 Amp 8/20 usec Spike Sup-
pressor $76.95

IS0-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor $128.95

IS0-3 SUPER-ISOLATOR. 3 DUAL fil­
tered Sockets ; 2000 Amp 8/20 usec
Spike Supp ressor $115.95

ISO-7 SUPER·ISOLATOR. 5 DUAL fil·
tered Sockets; 2000 Amp 8/20 usec
Spike Suppresor $186.95

Master ·Charge, Vis a, American Expre ss
TOLL FREE ORDER DESK 1-800-225-4876

(except AK, HI. MA, PR & Canada)

I~".0 i
HI Ck-180 $32.10

VISIT OUR TRUtHER POTEHTIOHETERS
SDDDSQ. FT. ' ( 0) EA. 18 TYPES

S AMPLE STORE · mjn Jat ure co ntro ls , bo t h
. ve r t a nd ho r Lz ecun r s

(OUR NEWEST ASSORTHENT)

BUY QUALITY ELECTRONIC &
INDUSTRIAL COMPONENTS

From the Source!
·Ttlj$EM(j·lg}IHi$£$.e'#.Jjj{i~·$t{

PO ER SUPPLY MODULE
WIDE RANGE INPUT 3-TERMINAL

SWITCHING REGULA TOR
BOSCHERT 3T12AP

Input DC voltage · lOV to 6OV.

~~~~~ ff/~t38~ .a8L~~~~ent
current 0-12A Dimension s: 5" L
x 4" W ' 1W'H'1595 EACH

DC Polll8r SUPPIU
POWER-ONE
_HN5-9/0VP

Input: 115/ 230 VAC
47-440 Hz. Outpu t
· 5 vac at 9A . Dimen­
sions S"W x 7"L x 3W' H.

1995 EACH

,-,AVANCO
TDUB PAnTS SUPEI\MAIlEET

ISO 2ND AVE SOUTH, NASBVIL LE TENN. nZOl

illm~l[li] rnrnurn ~~~CTRO nICS
300 Adams Blvd.• Farmingdale. N.Y. 11735
516/694'4100 • Toll Free 8001645-9060

1982 OTE SYLUAnlnA
COLOR TV PARTS

JAVAI! ORDD. , DESC.

PCS-IOOI P CIt
PCS-lOO2 lICE ~PCS-I003 lICE
PCS-I004 aGE '"PCS-IOOl P cBPCS- lOU6 P
PCB- 1007 P
PCS- I OOS P
PCB-I009 P ~PCB- I OI O P

GPCB- l Oll P
PCB- I OU lICE
PCS-IOI 3 lICE ..
PCS-IOI 4 aGE (jPCB-lOll lICE
PCS-IOI6 SGE

iPCs" I 017 aGE
PCS-IOU P
PCS- IOn lICE
PCB- I 020 aGE C
PCS-I021 lICE 'i:PCS-I022 aGE
PCB- I 023 P A.

CIRCLE 97 ON FREE INFORMATION CARD

mUffin FAns 115 vac50/80 Hz
IMPEDANCE PROTECTED.

HOWARD 4'1," Sq. x 1'12"115 CFM Uk e New••• • 8.95 ea.
IMC 4'1," Sq . x 1'12"115 CFM New . ••. • •• • .10.95 ea.
ET RI 3'lIw" Sq. x 1" 21 CFMNew... ••... • 8.95 ea.

220 /240 Vac 50/60 Hz-IMPEDANCE PROTECTED
IMC 4¥.'· Sq. x 1'12"115 CFM New 9.95 ea.
IMC 10" 0 .0 . x 3'12"230 CFM New •. . . . . . .. 19.95 ea.

DC I rlesR ulator
POWER 185-6

Input DC voltag e 40V. I
o utput DC volta ge +4.5V
to +6.5V. Input-ou tpu t
m in . dl ff . 4.1VD C .
Dimension s 2¥. · l< 2t. " )< 1'Ii ' H,

1350 EAC H

AUDIO OUTPUT
TRAnSFO MERS

Re mote Contr ol Am pl i fi er Miniature-500 OHMS to 8
w/ lnfrared Pre Amp 9.95/5el OHMS, P.C leads .zse ea.

MECHAniCAL TRAnSFOR ERS
TV TunER Dual PRI-1151230

Channels 2-83, Sylvania Sec-6V-3A
part No. 54-43617 10.95 ee. 18VCT -3A... 3.75

RfLAY CD #1077
SPST/23 MADC COII- P.C leads 1 ~ · x 1 ~ - x " .98e ea.

1-800-251-5555 TOLL FREE OR~EH LINE
TEHNESSEE RESUlENTS 1_611_144. 4444 $ 1 5 .QO.m lnlmUm ~r~

~'1 . 1 " 1· !" C CllARCES . $2. 75 TOTAL REGARULES OF WEI GHT AND SI ZE ol?F aRDEll. .
COD .S 54 .7 5 TOTAL SHIPPINC. QUANTITY ORDEIlS NECOTIATED F.O. • SHI PPER

PRUTED CIRCUIT SOARD PRINTEO CIRCUIT SOARD PR I~T!D CIRCUIT SOARD f,"1.
S!HCCf SiDED StReLt sIDEb SlACLE SiDED Shea SlotO--........- ---· ..... · W
WCE- WHITE CLASS EPOXY BeE-BLUE cuss EPOXY P- PHENOLIC ~jt~t~~iJ

' ... • " u"u n. 0fl ST'OCI

ALL DII1EJISIOIS AlE 1M U1CHts ;;' ~~~i1~~~~~~if II( V.... . T TO crt liDOf'TW£OAIl a."'T1WIC .

[

1Ml!!F .MOTOUUIIT .
Dl KEJlSIOIIS PltlCE ORD ER LI Nt 800-2 51- 5555

12 x 18 $4 . 00 EC~- 200 CAPACITOR ~ I T ~~D~~~ I ~ I~~TiH~E?~ }~~S ~ .. ' ..
3S' x 2t $1.40' ..'IJ " :.. ~
12 3/ S x 4 l IS S .90 m-r ' 1 !:.2!'..lJ.... H~AHpTY . OCK- 270 PC 'LEAo T~RAmc DISCS
3 7/ 8 x 17\ $1.00 \ : r~. 270 ce ra mic d i s c ccpa c f t c r s
24.\: X' 3 3/8 • $1. 40 ., . ' . p r Ln t ed c irc ui t l e ad e .

~ : ~~t: ~ 2 ::g ,., r . -- . ~~~u~~;~~kEs~~;~~~ ' ~ ~ ~~ ~
~Oxx 793 /1 6 $ 3 .50 ' . p l as t I c box with ht ne e d

5 . 10 200 LYT I CS • top . r eu...bIo '0' m..ym: ~ 3/ 16 ~Ug . i FH-lrUSE HOLDER 0)(0 ' 52.0 C I, ...... .

13 x I S $4.60 ,E' CK- 2 0 0 $8. 50..' OVERALL LENGTH. INC. HOWER toa) TYPES o f I I PCS .
20 x 2\ $ .SO 60 IHCHES. DUAL WIRES ~ .
18t x 4 7/S S1.40 . iNt7~~R~U ;~S~ol~E:H THE ICATALOG $2 . 00
21/Bxl!I/16 $ . 70 l

~<~:6: 9 i:j~ 40 PG. CATALO~S~~~~~__~~qOOD I E S (~il~~R2;?~);
n:g 52.80 ~" i::i~4VERSAT I L~6~"~~ ~l~ '~~ODUCE ev 12V I!V 24V . f!iS

1
12!ll '" il9!ll"!!t!! 1iI."-

~ t l ~ I ~4x 36\ ~Ug ....: _.~~E 3~~s*2Xd~ ~\:~ ~~m:;R~~:N~ ~~~tYY~~:"T ~. ~Q

l! x 24 SS .6 0 1~~~~~lTO~lr~IC~U!R!E;TH~E;0;·iCi·~DUfTP~UTlU~N!D1ER~LO~AD;.~U!S I~N\G~A~SjR;I:DC:E~J~iillilliiil
~:;~==::::::::=:=:::::::=::;;=-=-:::::~:::::::-=-:.;-._- - RECTIFIER . HULTI PLY AC VOLTAGE SY 1.1 LESS ASOOT 1\

LS w ~ 72 SLl Dr: SWITCH KI T S I 8 . 75 ~ ..oJ VOLTS FOR. RECTIFIER DROP.
72 SLIDE SWI TCHES , f?... ECl.:A- 7 2 l'lI HI . AXI AL xrr s s . 8 5 I'

1~ i ~ :e~7~~u~~~ i~:~~hi ~;;~·:~~1~ ray . co~~"~t:~:lIT(' 72 ax ia l l y t i c ' , pri ce Q f.CKR-72 HUn- l YTI C KIT $6 . 8 5

3 I wi t c be s e a . o f 18 types . t. r«.'LVt,~t ms ·
u

~t~~ ~~: ~ t~8h~~~ ~ ~ o l idO~~d :9 .......... pu\.2 .i C.' 'b·dl .l~~18l ~d.l'.·c~ tt ~j O~ nnl ~ )'ct o\nc.t· -_
( 0)~ It . r e c s e ab l e i Icr DIan )' t h Lng s , """" ........,I .L.-L L - . .. ._ ~_l" . . • I I IAN AXI AL "IUST! ll <t: . a tn e r with b I ng ed ua . i:j ~.

r:T.,_..' -~ )-,1 ~ r~~~E~c \IUCT1I nlCCA--f8JI'AClTOfII I E--t ,' ~oe~itt~~ ~~~e~RDER :~\:ffi/ ( ;/:a!!! lin'n. II IoD
. . , BOARD 1/4

1
(4 )EA CI) 0 'lII I LE THEY LAST. ( BUY SFVERAL) iOnaeDa:;rC('i:JAfpm ::jU:

LSK- 72 SLIDE SWI TCH KIT $18.15 W~$:Zs <GK1~ 7f'P I:il 0-::: . =!l!!l m

2 s li d . sv t r ch... pr t c e . I 1 I ~. r--..
U1 LD " \(:-11'1 j t:-Inc I ude s . hnndy r e us ea b I e _ 1t 8 SECT . II~~~~~~_______

.Ias t! c tra y.wi t h h jn~ . d ' Tl'.A~9 .71 I

o p ,d iv i deo d p4rtiti ons for . 1 0 PCS . EA.(1 8)voll - I ' Z ... . ... - I
~ ;~ I;~~~; IO~o/~~p~w ~ ~ c h . ~ ues LEADS CUT AllD • I E-t \0 ll·· ~ '- : =~ J
N 18 SLCT.OI VIOEO TRAY, i~ .R~AO~roR I _SH TIO!' I~ _ - : ~

(J)

o
Z
o
a:
~o
UJ
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UJ
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is«
a:
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. rc.rn~tllJ thefirst name in Counters.!

Power:

TIle CT-9O is themost versatile, feature packed count er available for less
than $3oo.oo! Advanced design feature s include: three select able gate times,
nine digits, gate indicator and a unique disp lay hold function which holds the
disp layed count after the input signal is removed! Also, al OmHz TCXO time
base is used which ena bles cuy zero beat cal ibration checks against WWV .
Op tionally; an intemal nicad battery pack,extemal time base input andMicro­
power high stabili ty crystal oven time base are available, TIle CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECIF IC ATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensi tivity: Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz
Resolution: 0.1 Hz (10 MHz rang e)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

D isplay: 9 digits 0.4 " LED
Time base: Standard-IO.ooo mHz, 1.0 ppm 20-40 °C.

Op tiona l Micro- power overHl.1 ppm 20-40 °C
8- 15 VAC @ 250 ma

tM:U.
CT·90W1""'" I ,.. .........,.MtJ S129.95
CT·90 Kit, 90 dl y p.trU "".,.
rMty 109 .9S
AC· I AC adapter 3.95
8'· j Ntca4 f*: k +AC
Adapc«fOu.., 12.9S
OV· l, J.bc:ro-powcr Onn
bmc MM . 9.95
Elk",.I _ NH "'f"It '-4.9S

7 DIGITS 525 MHz
SPECIFICATIONS:

$99 .95

84 .95
3.95

12.95

~
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter/charger

The CT- 70 brew the price barrier on lab quali ty frequency coun ters.
Deluxe features such as;three frequency ranges - each withpro-amplification,
dual se lecta ble gate times, and gate acti vity indication make measu rements a
snap. The wide frequency range enab les you to accurate ly measu re signals

from audio thru UHF with 1.0 ppm accuracy - thae s .0001%! TheCT-70 is
the answer to all you r measurement needs, in the field, lab or harn shack.

20 Hz to 525 MHz
Less than 50 MV to 150 M Hz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 H z (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0 .4" LED
1.0 ppm TCXO 20-40°C
12 VAC @ 150 ma

Resolution:

D isplay:
Time base:
Power.

Range:
Sensitivity:

$79 95
WIRED7 DIGITS 500 MHz

Display:
Time base
Power.

S PEC IF ICATI ON S:
Range: I MHz to 500 MHz
Sensi tivity: Less than 25 MV
Reso lution: 100 Hz (slow gate)

1.0 KH z (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40 °C
5 VDC @ 200 ma

Here' s • handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINH 00 doesn' t have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it ca n't be beat! Accurate meas urements
can be made from I MH z all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you selec t the reso lution
desired. Add the nicad pack option and the MINI- I00 makes an ideal addition
to your tool box for "i ...the-fie ld" frequency checks and repairs.

~
MINl-loo wired, I year
warranty _~~5

'AC:Z Ac adap ter for MIN I-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

DIGITAL MULTIMETER $99 ~IRED

29 .95

119.95
14.95

$ 159.95

10 Megohm s, DC!AC volts
0.1% basic DC volts
4 'C cells

0.1 uA to 2.0 Amps, 5 rang es
0.1 ohms to 20 Megohms, 6 range s

SPECIFICATIONS:
DC!AC volts: toouv to I KV,5 ranges
DC/AC
current
Resistance:
Input
impedance:
Accuracy:
Power:

$159~IRED

The-DM·700 offers professi onal qu ality performance at a hob byist price.
Features include; 26 different ranges and 5 funct ions. all arranged in a
convenient, easy to use format. Measuremrnts are disp lsved on a large 3 \.1
dicit. Jh inch LED readou t wit h autom attc decimal placement. autom atic
po larity , overrange indicati on and c veeloed Protection up to 1250 volts on all
ranges, making it virtually goof-proof! The DM ..700 looks great, a han dsome,

jet black . ru gged ABS case with convenient retractable tilt bail makes'te an
ideal additi on to any shop .

$99 .95

79.95
3.95

19.95
2.95

Display:
T ime base:
Power:

SPEC IFICATIONS;
Range: 20 H z to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to6oo MHz
Sens itivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digita l read out for any recei ver. The

: ~OH~ (f~~~ange)) adapter is easily programmed for any rece iver and a simple connection to the
8 digitszO.4" LED z range receiver's VFO is all that is required for use. Adding the receiver adapter in no
2.0 ppm 20-40° C way limits the operation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or off The CT-50, a counter that can work double-duty!

8 DIGITS 600 MHz

P RICE S:
DM.700 wired, I yearwamnly
DM.700 Kit, 90 day parts
warranty
AC- I, AC adaptor
BP-3, N icad pack +AC
adapter/charge r
MP-I, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I ~ 'II I( ' r 1l 1 ;11 1;11 '. ' 1[ "II- ,• ., I- '1'. -~ A~ II ~ \lS So, ,, lo"'on guo;on,ood . .. om ,no 10,1 0 do,_ ,I no' ploo'od... ...r... I._ I._l " ~ l . l . .. . .. • . ~ ~~ r. turn In a'19 ,na l farm for , . lund Add 5~ ' or ,h,pp,n9 •

. . ' .: PII ON F ORDERS Inll,Ho nc. ta o mo . ,mum of1 10 Oy.n.a, add I 5~ CO D a dd t.

257 5 BAIRD RD .• PENFI ELD , N Y 14526 . CA LL 7i 6-586-3950 _.' ',12 O ,d o" undo , Sl O od d S I so NY ""don... odd7" '~~

For high reso lution audio measurements, multiplies
UPin frequency.

• Great for PL tone s
• Multiplies by 10 or 100
• 0 .0 1 Hz resolution

$29 95 Kit $39 95 Wi red

Telescopic whip antenna - BNC plug $ 7.95
High impedance probe, light loading . . . . . . . . . . . 15.95
Low pass probe, for audio mea surements . . . . 15.95
D irect probe, general purpose usage . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Tilt bail, for CT 70 ,90, MINI-loo . . . . . . . . . . . . . .. . . . ... . . . . . . 3.95
Co lor bunt cal ibration unit. calibrates counter

against color TV signaL . . . .. . . . .. . . . . . ... . . .. .. . . . ... . . . .. . 14.95

For measur -ing extremely weak signals fro m 10 to l ,<XJO
MH: . Small sue, POWC1'«i by plug transfor mer-included .

• F lat 25 db gain
• BNC Connectors
• Great for snifflng RF with pick-up loop

$34 95 Kit $44 95 Wired
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KIT ONLY
$349 .00

KIT ONLY
$299 .00

Model A502DCStereoControl center
• Direct DC coupling from lnput to Output
• DC servo circuitry
• Cascade FET Input in all stages
• Separate Moving Coil RIAAamplifier
• Distortion below 0.005% (3V)
• Max Output 15V

Frequency Response 20Hz-20KHz ±0.2 dB
Maximum Phono Input

MC ~ 16mv RMS (1KHz)
MM ~ 270mv RMS (1KHz)

Built-in Headphone amplifier
Relay OUlpUIMuting

$499.00
Send $5.00 for each assembly manua l,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco , CA 94080

Visa or Mastercharge acceptable.

$349.00

Model A1033 Integrated Tube Amplifier
• Latest JapaneseDesign
• Distortionless Output Transformerusing

special winding techniques
• Most circuitry on PCB for easyassembly

and humfreeperformance
• Output 30W x 2 Ultra Linear

(Switchable to Triode)
15W x 2 Triode Output

(near class A performance)
• THO under 0.4%
• Frequency Response 3O~30,()()() Hz (-1dB)
• Separate Pre-Out and Main-In KIT ONLY

$499.00

FUJITECH AUDIO KITS

Model A501 Po_r Amp
• Pure Class A 25W + 25W
• Switchable to Class AB looW + 100W
• Switchable to Bridge Class A looW mono
• Switchable to Bridge Class AB 300W mono
• Frequency Response 5-2ooKHz (-ldB)
• Signal-to-Noise Ratio 120dB
• Non-magnetic Chassis
• " Out-board" comprehensive protection

circuitry .
DC circuitry with limited use of NFB

• High Efficiency Fluid Convection Cooling
• THO under 0.007%

LATEST AUDIO TECHNOLOGY
FROM JAPAN

SATISFACTION
GUARANTEED

$15.00
Freq. Range UHF~70 ·

889MHz Channels 1~·83

Ou~t Channel 3.
PartNo. B20 Available on request: Ch 2or~ .

Modified HighGain Tuner. 515.00
1. The first thing we do is change the standard

diode found in every tuner to a Hot carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximumPre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch.2:58Mhz Ch. 3: 63Mhz Ch.4: 68Mhz

w. call this step peaking because the tunersoutput looks Ilk.
apeak on our spectrum analyzerand thehighest pointof that
peak isactuallyadjusted forthe deSired output.
4. Finally, we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

This PfOClldur. was dev.loped by GILCO and its our computer
derived performancechalts that make our tuner better, ThaI's
because almost .v. ry tuner gets a diff....nf value coil belor.
irs peaked and then adiff....ntvalue coil after n's peaked. The
combinationsare .ndless and the way w. determine thevalues
isoursecret.

ElECTRONIC PARTS KITS

PRINTED CIRCUIT BOARDS
PartNo. B21 Printed Circurt soaro. . . . . 517.00
1. This Printed Circuit Board uses only one

jumper, others use 9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solder side of the PICBoard is covered
with High Temperature Solder Resist for
easeof assembly.

4. This PIC board was designedto take advan­
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior VaractorTuners.

PartNo. B22 Complete PartsKit. . • . . . saO.OO
All resistors (30). Potentiometers (1-5K. 3-1OK). Panel Mount
Pot.ntiom. t... (10K). Electrolytic Capacitors (6). Cllfamic and
Mylar Oise CapacitOfS(35). Variable Capacitors (~). All inter­
ll'ated Circuits (7). Voltage Regulator. Heat Sink, Oiodes ( ~). IC
Sockets (4·8pin. 3·14pin). Power Translorm.r (2~V/lA). Col
Kit withNo. 26 wire(4). Speak. r (4"·3Oz.). Standoffs. Coaxial
cable, All misc. Hardware, etc, All parts are individually
packaged and labeled.
All componentsincluding the wire.Hardware,Coaxial Cableand
heat sinks are included in the parts kit. This means your as­
sembly timefrom starttofInishisonly~ hours.
Order all 3, B20, B21, B22 110.00
Order 5 each, B20, B21 , B22 95.00/set

_ ,'ije£id"jilt.,itluiljl'it
ii8'i1No.
A02 New 2 StageLow Kit 518.00

Noise28db gain RF
Amplifier Specially
designed for kit builders

A03 New1 StageLow Kit 510.50
Noise14db gain
Amplifier

A04 75-300 OHM matching $1.00
Transformer.

F59 Coaxial Connectors. . . .30
••norder only. SendclIeck or moneyorder 10:

GILCO INTERNATIONAL, INC.
P. 0. 11I.1817,Carel Gables, Fl 3312~

T. l.(305) 823·5891ForCOO ordersadd10%shipping
and handling orlorord.rsover $50. add5%.

Fl mIlItllll edlI 5%uIis In. Plu g wrttl.... 1IIGfI inlDnIIdon

5295
425
1 80
250
337
1 10
377
42 1
1 25

550
1200

.. . 5 695
3455

4 00
620
8 55

17 65
.. . .. 875

EPROMS
565 27 16 .

. . .. 9 00 2532 .

DB CONNECTOR

2708 ... .
2732 .

AND DRIVE YOU

6500 FAMILY

16K EXPA NSION KIT 64K EXPANSION KIT
8 pes 41 16 200 ns 9 pes 4164 200 ns

$11.95 $74.25

APPLE CLOCKCHIP
MM58167AN 5 1500

High resolu t ion Il lgh speed lig h t pen for A pp le II '"
co m pu ter s Com pa t ib le wi th Frank li n Ac e 1000

5349.00

FRANKLIN ACE 1000
$1350.00

lt v1 l s'" Indu st ry Sta nda rd 5 1/ 4" WIn ch ester D isk
Drive
6 m8 5865 00
Srerne ns" 8" Flopp y D isk Dn ve
FDO 100-8 . . . " 5300 00

CIRCLE 81 ON FREE INFORMATION CARD

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

$100.00 minimum order.
Terms C.O.D . Prepaid or cr ed it to ra ted firm s.
F.O.B.: Laguna Hills. CA.
Shipping charges will be added.
All pricing subject to change without nollce.
C all lor quantitypricing.
Bank cards acc ep ted : MasterCard. Visa

0 8 25P I RS2321 ..
OB25S (Fema le)
Hoo d . .
OB9P .
0 89S . . .
Cover ..
08 15P
0 815S
Cove r . . ..

LPS 1/1"

R6502P .
R651 1P .
R6520P
R6522P .
R6532 P . .
R6545 P . .
R6551P .

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY .

(j)
o
Zo
a:
f­o
W
--l
W

6
is«a:
182



Computer Connectors

~

Solder 25 D-Submlnl Peripheral
Connectors. Use optional hood when
less than 25 conductors are required.
lElMale. 276-1547 2.99
~ Female. 276-1548 3.99
[B]Hood. 276-1549 2.19

[J] MRF-901 . Low-noise NPN for small­
signal RF use to beyond 2 GHz. Manufac­
turer 's prime . 300 mW. 276-2044 . . . 2.99
[RJ H-P 5082-2835. Schottky barrier di­
odes. Ideal for UHF and SHF mixers . 1pF
max. 276-1124 Pkg . of 2/1.99

1495
Indicates "opens" ,
" shorts" and cur­

rent gain in small­
signal and power
types, PNP and
NPN. In or out of
circuit. Requires
" AA" battery.
22-025 .. . 14.95

[Q [Q]

" Silver" finish, aluminum Panel Lettering
chassis, vented steel top.
[Q] 211z x51116 x 4511 6~ Reg. 6.95.
270-228 Sale 4.77
[Q] 31 /4x 71Izx 57/8~ Reg . 9.95.
270-229 Sale 6.88
[EJ Panel Transfers. 4 sheets. 270-201 . . . . 2.59

Project Enclosures
31% Off

•
==I TRs-ao
GR~.~Ii.!f:s

~ -

Parts Values for Builders and Fixers
In Stock! High Quality! Big Selection! Personal Service!

Transistor
Checker

~-~-

....~--:: [6J [ill
--~.,.....

- -- Both 795Reg. 7.95 Each For
[6J Home Com puter Programs. House­
hold hints let you use your Model III
for home finance, meal planning, lawn
and plant care, tutorial math problems,
Christmas card mailings, even bingo and
darts. 330 pages. 62-2069

[ill Introduction to TRS-80 Graphics.
Explores the computer 's ability to create
appealing graphs, outlines and many
more special effects using line printer,
character and pixel graphics. For BASIC.
134 pages. 62-2073

Two-for-One! Programming
Books for Your TRS-80®

Save 579 5

TIL413 . High linearity. PRY:
30. Diss: 150 mW. Perfect
for IR communi cations,
even music. 276-144 . . 9ge

Axial-Lead RF Chokes
Low As

Fast PIN Photodiode

Save Reg. 99¢
SO¢ 1.49

Micro SPDT
5VDC Relay

249

FOf RF bypass, filtering and peaking .
10 j.lH. 1.5 amps. '/4" dia. x 7/a" long.
273-101 79¢
100 j.lH. 2.0 amps. 5/'6" dia. x 11/4"
long. 273-102 99¢

Just "132 X3/a x ' /4'~ Coniacts : 1 amp
at 125VAC. 55-ohm, 90 mA coil. .100"
centers. 275·240 2.49

Crystal Mike Element

1
69

~• ••For projects that call ••
for sound. High impe- •
dance. Perfect for re- ••
placement.
270-088 1.69

50 Feet

Audio Connectors
For Stereo Hookup

NEW

149

(1J DIN Plugs. For speaker con­
nection to car stereos, European
hi-fi gear. Solder-type.
274-008 2179¢
[MJ DIN Inline Jacks. Solder-typ e.
274·009 2179¢
1m Stereo Playback Y-Adapter.
Adapts phono plugs to vte" mike
jack.274-369 1.99

Makes ground wiring easy. For Perf­
Board and PC projects. Pretinned
24-ga. copper. 278-1341 .. ... 1.49

24-ga. sol id copper. For low-voltage
hookups , Intercoms.
2-Conductor. 35~ 278·755 2.39
4·Conductor. 25~ 278·757 2.39

Solid Buss Wire

Rainbow Wire Packs

--~:::.- 2~!h

11~Ch
Relay Socket.
Rated 3A. For
above .
275-221 . . 1.49

12VDC. Switches
up to 4 circuits .
Rated 3A at 125
VAC. 75 mA, 160­
ohm coil.
275-214 .. 4.99
120VAC.
4500-ohm coil.
275-212 . . 4.99

Color
Red

White
Blue

Yellow

Assorted Magnet Wire

3 Spools
I'

399
40 ft. of 22-ga.. 75 ft. of 26-ga., 200
ft. of 30 gaoIdeal for wind ing coils .
278-1345 . . .. 3 Spools/Sa le 3.99

30-Gauge
Kyna r'"J Wire

50 Feet 239

Miniature 4PDT Relays
For PC or Socket Mounts

499

For digital or
low-cur rent
use. Mounts
in 16-pin DIP
socket or on
PC board.
275-1301,
1.99

" C" frame . For
robotics, model
trains , opening
valves, more.
at-o hm, 430 mA
coil.
273-251 . . 3.99

Capacitors

199

12VDC Solenoid

399

Mylar and ceramic discs.
Includes NPOs , Hi-as, N-750s.
272-801 Set of 100/1.98

Project LED Lamps

Cut .69Cl:!30% Reg. 99¢

TLG-107. Light it up
with LEOs. High
brightness. Mounts in
3/,6 " hole . 2V at 20
mA typoGreen.
276-034 . . Sale Pkg. 2/69¢

8-Position DIP Switch

ltadl8/haeK
A DIVISION OF TANDY CORPORATION • OVER 8700 LOCATIONS WOR!-DWIDE

Retail prices may vary at individual stores and dealers
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DISC Z-80CONTROLLERS
2101 256 • 4 (45Onl) 1.95 1771 16.95 2.5 Mhz 8035 5.95 68000 59 .95
5101 256 x 4 (450nl) (emol) 3.95 1791 29.95 zac-csu 3.95

8039 6.95 6800 4.95
2102·1 1024.1 (450nl) .89 1793 38 .95 zaO-CTC 5.95

INS·8060 17.95 6802 7.95
2102L-4 1024 • 1 (450nl) (LP) 1.29 1795 54 .95 Z80 ·DART 15.25

INS·8073 24.95 6808 13.902102L·2 1024 • 1 (250nl) (LP) 1.89 1797 54 .95
Z80-DMA 17.50

8080 3.95 6809E 19.952111 256 • 4 (450nl) . 2.99 6843 34 .95 8085 5.95 6809 12.952112 256.4 (450nl) 2.99 8272 39 .95 Z80 -PIO 5.75 8085A·2 11 .95
2114 1024 .4 (450nl) 8/14.95 UPD765 39 .95 Z80·SIO/0 18 .50 6810 2.95

1691 18.95 8086 29 .95 6820 4.952114L-4 1024.4 (45Onl) (LP) 8/15.25 Z80·SIO/l 18.50
2114L-3 1024 • 4 (300nl) (LP) 8/15 .45 2143 18.95 Z80·SIO/2 18.50

8087 CALL 6821 3.25
2114L-2 1024 • 4 (200nl) (LP) 8/15.95 INTERFACE Z80·SIO/9 16.95

8088 39 .95 6828 14.95
2147 4096.1 (55nl) 4.95 8T26 1.69

8089 89.95 6840 12.95
TMS 4044·4 4096 • 1 (450nl) 3.49 8T28 2.49 4.0 Mhz 8155 7.95 6843 34.95
TMS4044-3 4096 • 1 (300nl) 3.99 8T95 .99 8156 8.95 6844 25 .95
TMS4044·2 4096 • 1 (200nl) 4.49 8T96 .99 Z80A-CPU 6.00 8185 29.95 6845 14.95
MK4118 1024.8 (250nl) 9.95 8T97 .99 j1:80A·CTC 8.65 8185 -2 39 .95 6847 12.258T98 .99 Z80A·DART 18.75TMM2016-200 2048. 8 (200nl) 4.15 8741 39 .95 6850 3.45
TMM2016-150 2048.8 (150nl) 4.95 DM8131 2.95 Z80A·DMA 27 .50 8748 29 .95 6852 5.75DP8304 2.29 Z80A·PIO 6.00TMM2016·100 2048.8 (100nl) 6.15

DS8835 1.99 8755 32 .00 6860 9.95HM6116-4 2048 • 8 (200nl) [crnos] 4.95 DS8836 .99
Z80A·SIO/0 22.50

6862 11.95HM6116·3 2048 • 8: (150nl) (emos) 5.95 MISC. Z80A·SIO/1 22 .50
6875 6.95HM6116-2 2048 • 8 (120nl) (emos) 8.95 Z80A -SIO/2 22.50
6880 2.25HM6116LP-4 2048 • 8 (2oonl) (emol)(LP) 6.95 7.95 Z80A -SIO/9 19.95

HM6116LP·3 2048.8 (150nl) (emoo)(LP) 8.95 4.95
8202 29.95 6883 24.95

HM6118LP-2 2048 x 8 (120nl) (emoo)(LP) 10 .95 4.95 68047 24.95
9.00 8203 39 .95

Z·6132 4096 • 8 (300nl) (Qltal) 34 .95 13 .95 8205 3.50 68488 19.95

LP = Low Power Qltal = Quall·Statle 7.95 8212 1.80 6800 = 1MHZ
2513-001 UP 9.95 8214 3.85 68BOO 10.95
2513-002 LOW 9.95 8216 1.75 88802 22.25

DYNAMIC RAMS SOUND CHIPS 8224 2.25 68809E 29.95
TMS4027 4096.1 (250no) 76477 3.95 8226 1.80 68809 29.95 '
UPD411 4096.1 (3OOn.) 76489 8.95 8228 3.49 68810 7.95
MM5280 4096.1 (300nl) AY3-8910 12.95

8237 19.95 68821 12.95MC3340 1.49MK4108 8192.1 (200nl) 8238 4.49 68845 35.95
MM5298 8192.1 (250nl) CRT 8243 4.45 68850 12.954116·300 16384.1 (300nl) CONTROLLERS 32.768 khz 1.95 8250 10.95 88800 = 2 MHZ4116·250 16384.1 (250nl) 6845 14.95
4116·200 16384.1 (200nl) 68845 35.95 1.0 mhz 4.95 8251 4.49
4116-150 16384.1 (150nl) HD46505SP 15.95 1.8432 4.95 8253 6.95
4116·120 16384.1 (120nl) 6847 12.25 2.0 3.95 8253-5 7.95 65002118 . 16384.1 (150n.) (5.) MC1372 6.95 2.097152 3.95 8255 4.49 1 MHZ4164·200 65536.1 (200nl) (5.) 68047 24.95 2.4576 3.95 8255-5 5.25 5.954164·150 65536. 1 (150nl) (5.) 8275 29.95 3.2768 3.95 8257 7.95 6.955V = olngle 5 .olt lupply 7220 99.95

3.579535 3.95 8257-5 8.95 8.95CRT5027 39.95
CRT5037 49 .95 4.0 3.95 8259 6.90 9.95

EPROMS TMS9918A 39.95 ~.O 3.95 8259·5 7.50 4.35
DP8350 49.95 5.0688 3.95 8271 39.95 8.75

1702 256.8 (lUI) BIT-RATE 5.185 3.95 8272 39 .95 11 .25
2708 1024.8 (450nl) GENERATORS 5.7143 3.95 8275 29.95 22.50 '
2758 1024.8 (450nl)(5.) MC14411 11.95 6.0 3.95 8279 8.95 11.85
2716 2048 • 8 (450nl)(5.) 8R1941 11.95 6.144 3.95 8279-5 10 .00 2 MHZ
2716·1 2048 • 8 . (350nl)(5.) 4702 12.95 6.5536 3.95 8282 6.50 6502A 9.95
TMS2516 2048 • 8 (450nl)(5.) COM5016 16.95 8.0 3.95 8283 6.50 6522A 11.70
TMS2716 2046.6 (450no) COM8116 10.95 10.738635 3.95 8284 5.50 6532A 12.40
TMS2532 4096 • 8 (450nl)(5.) MM5307 10 .95

14.31818 3.95 8286 6.50 6545A 28.50
2732 4096 • 8 (450nl)(5.) UARTS 15.0 3.95 8287 6.50 6551A 12.952732-250 4096 .• 8 (250nl)(5.) AY3-1014 16.0 3.95 8288 25 .00 3 MHZ2732-200 4096 • 8 .(200nl )(5. ) AY5-1013 17.430 3.95 8289 49 .95 65028 14.952764 8192.8' (450nl)(5.) AY3-1015

18.0 3.952764·250 8192.8 (250nl)(5.) PT1472
2764-200 8192.8 (200nl)(5.) TR1602 18.432 3.95

FUNCTION
TMS2564 8192.8 (450no)(5.) 2350 20.0 3.95 EXARMC68764 8192 • 8 (450nl)(5.)(24 pin) 2651 22.1184 3.95 GENERATORS

TMS6011 32 .0 3.95 XR 2206 3.75
5. = Single 5 Volt Supply IM6402 XR2207 3.85

IM6403 XR 2208 3.90
INS8250 14.95 DATA XR 2211 5.25

EPROM ERASERS KEYBOARD ACQUISITION XR 2240 3.25

CHIPS ADC0800 15.55
AY5,2376 11.95 ADC0804 3.49

INTERSIL 9000 SERIESTimer
AY5-3600 11.95 ADC0809 4.49

CLOCK ADC0817 9.95 9316

CIRCUITS
DAC0800 4.95 9334
DAC0806 1.95 9368

MM5314 4.95 DAC0808 2.95 9401MM5369 3.95 DAC1020 8.25 9601MM5375 4.95 DAC1022 5.95 9602MM581 67 8.95 MC1408L6 1.95 96502MM58174 11.95
MSM5832 6.95 MC1408L8 2.95
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IC SOCKETS CMOS
74LSOO .24 74LS86 .39 74LS169 1.75 74LS323 3.50

1-99 100

74LSOl .25 74LS90 .55 74LS170 1.49 74LS324 1.75
8 pin 5T .13 .11 7400 .19 4000 .29 4527 1.95

14 pin ST .15 .12 74132 .45
74LS02 .25 74LS91 .89 74LS173 .69 74LS352 1.29 7401 .19 4001 .25 4528 1.19

16 pin ST .17 .13 74136 50
74LS03 .25 74LS92 .55 74LS174 .55 74LS353 1.29 18 pin ST .20 .18

7402 .19 74141 .65
4002 .25 4531 .95

74LS04 .24 74LS93 .55 74LS175 .55 74LS363 1.35 20 pin 5T .29 .27 7403 .19 74142 2.95
4006 .89 4532 1.95

74LS05 .25 74LS95 .75 74LS181 2.15 74LS364 1.95 22 pi n ST .30 .27 7404 .19 74143 2.95
4007 .29 4538 1.95

74LS08 .28 74LS96 .89 74L5189 8.95 74LS365 .49 24 pin ST .30 .27 7405 .25 74145 .60
4008 .95 4539 1.95

74LS09 .29 74LS107 .39 74L5190 .89 74LS366 .49 28 pin ST .40 .32 7406 .29 74147 1.75
4009 .39 4541 2.64

74LS10 .25 74LS109 .39 74L5191 .89 74LS367 .45 40 pin ST .49 .39 7407 .29 74148 1.20
4010 .45 4543 1.19

74LS11 .35 74LS112 .39 74LS192 .79 74LS368 .45 64 pin ST 4.25 call 7408 .24 74150 1.35
401 1 .25 4553 5.79

74LS12 .35 74L5113 .39 74LS193 .79 74LS373 .99 ST =SOLDERTAIL 7409 .19 74151 .55
4012 .25 4555 .95

74LS13 .45 74LSl14 .39 74LS194 .69 74LS374 .99 8 pin WW .59 .49 7410 .19 74152 .65
4013 .38 4556 .95

74LS14 .59 74LS122 .45 74LS195 .69 74LS377 1.39
14 pin WW .69 .52 7411 .25 74153 .55

4014 .79 4581 1.95

74LS15 .35 74LS123 .79 74LS196 .79 74LS378 1.18
16 pin WW .69 .58 7412 .30 74154 4015 .39 4582 1.95
18pln WW .99 .90 1.25

74LS20 .25 74LS124 2.90 74LS197 .79 74LS379 1.35 7413 .35 4016 .39 4584 .75
20 pin WW 1.09 .98 74155 .75

74LS21 .29 74LS125 .49 74LS221 .89 74LS385 1.90 22 plnWW 1.39 1.28
7414 .49 74156 .65

4017 .69 4585 .75

74LS22 .25 74LS126 .49 74LS240 .95 74LS386 .45 24 pin WW 1.49 1.35 7416 .25 74157 .55
4018 .79 4702 12.95

74LS26 .29 74LS132 .59 74LS241 .99 74LS390 1.19 28 pin WW 1.69 1.49 7417 .25 74159 1.65
4019 .39 74COO .35

74LS 27 .29 74L5133 .59 74LS242 .99 74LS393 1.19 40 plnWW 1.99 1.80 7420 .19 74160 .85
4020 .75 74C02 .35

74LS28 .35 74L5136 .39 74LS243 .99 74LS395 1.19 WW =WIREWRAP 7421 .35 74161 .69
4021 .79 74C04 .35

74LS30 .25 74LS137 .99 74LS244 .99 74LS399 1.49 16 pin ZIF 6.75 call 7422 .35 74162 .85
4022 .79 74C08 .35

74LS32 .29 74L5138 .55 74LS245 1.49 74LS424 2.95 24 pin ZIF 9.95 call 7423 .29 74163 .69
4023 .29 74Cl0 .35

74LS33 .55 74LS139 .55 74LS247 .75 74LS447 .37 28 pin ZIF 10.95 call 7425 .29 74164 .85
4024 .65 74C14 .59

74LS37 .35 74LS145 1.20 74LS248 .99 74LS490 1.95 ZIF ~ TEXTOOL 7426 .29 74165 .85
4025 .29 74C20 .35

74LS38 .35 74LS147 2.49 74LS249 .99 74LS624 3.99 (Zero Insert ion Force) 7427 .29 74166 1.00 4026 1.65 74C30 .35

74LS40 .25 74L5148 1.35 74L5251 .59 74LS668 1.69 7428 .45 74167 2.95
4027 .45 74C32 .39

74LS42 .49 74LS151 .55 74LS253 .59 74LS669 1.89 7430 .19 74170 1.65 4028 .69 74C42 1.29

74LS47 .75 74LS153 .55 74LS257 .59 74LS670 1.49 CONNECTORS
7432 .29 74172 5.95

4029 .79 74C48 1.99

74LS48 .75 74LS154 1.90 74LS258 .59 74LS674 9.65 7433 .45 74173 .75
4030 .39 74C73 .85

74LS49 .75 74L5155 .69 74LS259 2.75 74L5682 3.20 RS232 MALE 2.95 7437 .29 74174 .89
4034 1.95 74C74 .65

74LS51 .25 74L5156 .69 74LS260 .59 74L5683 3.20 RS232 FEMALE 3.50 7438 .29 74175 .89
4035 .85 74C76 .80

74LS54 .29 74L5157 .65 74LS266 .55 74L5684 3.20 RS232 FEMALE 7440 .19 74176 .89
4040 .75 74C83 1.95

74LS55 .29 74L5158 .59 74LS273 1.49 74LS685 3.20 RIGHTANGLE 7442 .49 74177 .75
4041 .75 74C85 . 1.95

74LS63 1.25 74L5160 .69 74LS275 3.35 74LS688 2.40 RS232 HOOD 7443 .65 74178 1.15
4042 .69 74C86 .39

74LS73 .39 74LS161 .65 74LS279 .49 74LS689 3.20 5-100 ST 7444 .69 74179 1.75
4043 .85 74C89 4.50

74LS74 .35 74LS162 .69 74LS280 1.98 74LS783 24 .95 5-100 ««. 7445 .69 74180 .75
4044 .79 74C90 1.19

74LS75 .39 74LS163 .65 74LS283 .69 81LS95 1.49
. .. 7446 .69 74181 2.25

4046 .85 74C93 1.75

74LS76 .39 74LS164 .69 74LS290 .89 81LS96 1.49 7447 .69 74182 .75
4047 .95 74C95 .99

74LS78 .49 74LS165 .95 74LS293 .89 81LS97 1.49 7448 .69 74164 2.00
4049 .35 74Cl07 .89

74LS83 .60 74L5166 1.95 74LS295 .99 81LS98 1.49 7450 .19 74185 2.00
4050 .35 74C150 5.75

74LS85 .69 74L5168 1.75 74LS298 .89 25LS2521 2.80 7451 .23 74166 18.50
4051 .79 74C151 2.25

74L5299 1.75 25LS2569 4.25 7453 .23 74190 1.15
4053 .79 74C154 3.25

7454 .23 74191 1.15
4060 .89. 74C157 1.75

7460 .23 74192 .79
4066 .39 74C160 1.19

7470 .35 74193 .79
4068 .39 74C161 1.19

Prices Slashed! 7472 .29 74194 .85 4069 .29 74C162 1.19
7473 .34 74195 .85 4070 .35 74C163 1.19

74S00 7474 .33 74196 .79
4071 .29 74C164 1.39

7475 .45 74197 .75
4072 .29 74C165 2.00

74500 .32 745163 1.95
7476 .35 74198 1.35

4073 .29 74C173 .79

74502 .35 745168 3.95
7480 .59 74199 1.35

4075 .29 74C174 1.19

74503 .35 745169 3.95
7481 1.10 74221 1.35

4076 .79 74C175 1.19

74504 .35
7482 .95 74246 1.35

4078 .29 74C192 1.4,9
745174 .95 4081 .297483 .50 74247 1.25 74C193 1.49

74505 .35 745175 .95 7485 4082 .29 74C195.59 74248 1.85 1.39
74508 .35 745181 3.95 4085 .957486 .35 74249 1.95 74C200 5.75

74509 .40 745182 2.95 7489 2.15 74251
4086 .95 74C221 1.75.75

74510 .35 745188 1.95 7490 .35 74259 2.25
4093 .49 74C373 2.45

74511 .35 745189 6.95 7491 .40 74265 1.35
4098 2.49 74C374 2.45

74515 .35 745194 1.49 7492 .50 74273 1.95
4099 1.95 74C901 .39

74520 .35 745195 1.49 7493 .35 74276 1.25
14409 12.95 74C902 .85

74522 .35 745196 1.49
7494 .65 74279 .75

14410 12.95 74C903 .85

74530 .35 745197 1.49
7495 .55 74283 2.00

14411 11.95 74C905 10.95

74532 .40 74520 1 6.95
7496 .70 74284 3.75

14412 12.95 74C906 .95

74537 .88 745225 7.95
7497 2.75 74285 3.75

14419 7.95 74C907 1.00

74538 .85
74100 1.75 74290 .95

14433 4.18 74C908 2.00
745240 2.20 74107 .30 4502 .95 74C909 2.75

74540 .35 745241 2.20 74109
74293 .75 4503 .65 74C911.45 74298 .85 8.95

74551 .35 745244 2.20 74110 .45 4508 1.95 74C912 8.95
74564 .40 745251 .95 74111

74351 2.25 4510 .85 74C914.55 74365 .65 1.95

74565 .40 745253 .95 74116 1.55 74366
4511 .85 74C915 1.19

74574 .50 745257 .95 74120 1.20
.65 4512 .85 74C918 2.7574367 .65

74585 1.99 745258 .95 74121 .29 74368 .65
4514 1.25 74C920 17 .95

74586 .50 745260 .79 74122 .45 74376 2.20
4515 1.79 74C921 15 .95

745112 .50 745274 19 .95 74123 .49 74390 1.75
4516 1.55 74C922 4.49

745113 .50 745275 19 .95
74125 .45 74393 1.35

4518 .89 74C923 4.95

745114 .55 745280 1.95
74126 .45 74425 3.15

4519 .39 74C925 5.95

74 5 124 2.75 74 52 87 1.90
74128 .55 74426 .85

4520 .79 74C926 7.95

745132 1.24 745288 1. 90 74490 2.55
4522 1.25 74C928 7.95

745133 .45 745289
4526 1.25 74C929 19 .95

6 .89
745134 .50 745301 6.95
745135 .89 745373 2.45 TRANSISTORS DIODES745138 .85 745374 2.45
74 5 139 .85 74538 1 7.95 PN2222 NPN 5WITCH TO-92
7451 40 .55 745387 1.95 PN2907 PNP5WITCH TO- 92

745151 .95 74541 2 2.98 2N2222 NPN5WITCH TO-18

745153 .95 745471 4.95 2N2907 PNP5WITCH TO-18

745157 .95 745472 4.95 2N3055 NPN POWER TO-3

745158 .95 745474 4.95 .10 .09 3055T NPN POWER TO-220

745161 1.95 745 482 15 .2 5
2N3904 NPN SWITCH TO-92

74 5 162 1.95 745570 2.95
.18 .15 2N3906 NPN SWITCH TO-92

745571 2.95
IN4148 (IN914) SWITCH ING
IN4004 RECTIFIER
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RCA
LM301 .34 LM348 .99 NE564 2.95 LM1498 .85 CA 3023 2.75 CA 3082
LM301H .79 LM 350K 4.95 LM565 .99 LM1558H 3.10 CA 3039 1.29 CA 3083
LM307 .45 LM 350T 4.60 LM566 1.49 LM1800 2.37 CA 3048 1.25 CA 3086
LM 308 .69 LM 358 .69 LM587 .89 LM1812 8.25 CA 3059 '2.90 CA 3089
LM308H 1.15 LM359 1.79 NE570 3.95 LM1830 3.50 CA 3060 2.90 CA 3098
LM 309H 1.95 LM376 3.75 NE57 1 2.95 LM1871 5.49 CA 3065 1.75 CA 3130
LM 309K 1.25 LM377 1.95 NE592 2.75 LM1872 5.49 CA 3080 1.10 CA 3140
LM310 1.75 LM378 2.50 LM703 .89 LM1877 3.25 CA 3081 1.65 CA 3146

LM311 .64 LM 379 4.50 LM709 .59 LM1889 1.95 CA 3160

LM 311H .89 LM380 .89 LM710 .75 LM1896 1.75
LM 312H 1.75 LM380N-8 1.10 LM711 .79 LM2877 2.05 TILM317K 3.95 LM381 1.60 LM723 .49 LM2878 2.25
LM317T 1.19 LM382 1.60 LM723H .55 LM2900 .85 TL494 4.20 75365
LM318 1.49 LM383 1.95 LM733 .98 LM2901 1.00 TL496 1.65 75450
LM318H 1.59 LM384 1.95 LM741 .35 LM3900 .59 TL497 3.25 75451
LM319H 1.90 LM386 .89 LM741N-14 .35 LM3905 1.25 75107 1.49 75452
LM 319 1.25 LM387 1.40 LM741H .40 LM3909 .98 75110 1.95 75453
LM320 (see 7900) LM389 1.35 LM747 .69 LM3911 2.25 75150 1.95 75454

LM322 1.65 LM 390 1.95 LM 748 .59 LM3914 3.95 75154 1.95 75491

LM 323K 4.95 LM392 .69 LM1014 1.19 LM3915 3.95 75188 1.25 75492

LM324 .59 LM394H 4.60 LM1303 1.95 LM3916 3.95 75189 1.25 75493

LM329 .65 LM 399H 5.00 LM1310 1.49 MC4024 3.95
75494

LM331 3.95 NE531 2.95 MC1330 1.69 MC4044 4.50
LM334 1.19 NE536 6.00 MC1349 1.89 RC4135 1.25
LM335 1.40 NE555 .34 MC1350 1.19 RC4151 3.95

81 FETLM335 1.75 NE556 .65 MC1358 1.59 LM4250 1.75
LM337K 3.95 NE558 1.50 MC1372 5.95 LM4500 3.25 TL071 .79 TL084
LM337T 1.95 NE555 .34 LM1414 1.59 LM13080 1.29 TL072 1.19 LF347
LM338K 5.95 NE555 .65 LM1 458 .59 LM13600 1.49 TL074 2.19 LF351
LM 339 .99 NE558 1.50 LM1488 .59 LM13700 1.49 TL081 .79 LF353
LM340(see 7800) NE551 24.95 LM1489 .59 TL082 1.19 LF355

TL083 1.19 LF355
LF357

FR-4 Epo xy Glass Lam inate
With Go ld Plat ed Contact Fingers

IBM
BUSS Lin es + Pads 55.00

APPLE
Bare - No Foil Pads
Ho rizon tal BUSS .
Single Foil Pads Per Hole .

.89 7905T
:89 7908T
.89 7912T
.89 7915T
.89 7924T

1.39 7905K
1.39 7912K
1.39 7915K
1.39 7924K

.59 79L05

.59 79L 12

.59 79L15

9.95 LM323K
9.95 UA78 S40

T : TO-220 K : TO -3
L : TO -92

VOLTAGE
REGULATORS

CABINET FOR 5%"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL - 529.95

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.

100 PCS. SAME VALUE .02 EA.
1000 PCS . SAME VALUE .015 EA.

7805T
7808T
7812T
7815T
7824T

7805K
7812K
7815K
7824K

78L05
78L12
78L15

78H05K
78H12K

DISK DRIVES
TANDON

TM100-1 5V'" (FOR IBM) SS /DD 229.00
TM100-2 5'1, (FOR IBM) DSIDD 295.00

SHUGART
SA 400L 5V'" (40 TRACK) SS/DD 199.95

SIEMENS
FD100-8 8" SS/DD

(801 REPLACEMENT)

PERTEC
FD-200 5'1," SS/DD

FN-250 5V," DSIDD

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP - $14.95
Over 800 pages of manufacturers data
sheets on most commonly used IC's.
Includ es:
* TTL "':' 74 /74LS and 74 F
* CMOS
* Voltage Regulators
* Memory - RAM, ROM, EPROM
* CPU's - 6800, 6500, Z80, 8080,

8085, 8086/8
* MPU support & interface - 6800,

6500, Z80, 8200, etc.

BEST SELLING
BOOKS

OSBORNE/Me GRAW-HILL
Apple II User's Guide • •• ••• • • •• • 15,95
CRT Contr oller's Hand book • •• •• • • ; 9.95
68000 Assembly Language

Progr amming • • • ••••• • •• , • • • 15.99
CBASI C User Guide • • , • , • • • • • . • 15.00

SYBEX
Your Your First Computer •• • • • . • . 8.95
The CPI M Handbook • • • • .. • . • ,. 14.95
The PASCAL Handbook • • • • • • • • • 18.95
Microprocessor Interf acing

Techniques • • • .• • • •• • • • •• •• 17.95

l ' 10'

.83 7.30
1.25 11.00
1.32 11.60
1.65 14.50
1.92 16.80
2.50 22.00

COLOR CODED
l ' 10 '

.50 4.40

.65 5.70

.75 6.60

.98 8.60
1.32 11.60
1.38 12.10

SINGLE COLOR

S-100 BUSS
Bare - No Foil Pads .
Ho rizontal BUSS .
Vertical BUSS .
Single Foil Pads Per Hole .

GENERAL PURPOSE
22/44 PIN ( .156" SPACING)

P441-3 Vert ic al BUSS, 4.5" x 6" 13.95
P4 42-3 Vert ical BUS S, 4.5" x 9" 14.95

36/72 PIN ( .1" SPACING)
P721-3 Verti cal BUSS, 4.5" x 6"
P722-3 Vert ical BU SS, 4.5" x 9" . . . . .
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~~~ VIEWMAX 80
A Full Function 80 column card
for Apple 11* - Compare these
features with any other:

* 7x9 dot matrix; Upper and
lower case with true
descenders

* Soft Video switch
* Inverse video characters
* Shift key support
* Fully compatible with Apple*

DOS, CP/M*, PASCAL, and
most popular word
processors

* 2 YEAR WARRANTY

$21995

JDR COOLING FAN
FOR YOUR APPLE II

* Easy installation - no
modification of Apple
required

* Eliminates overheating
problems

* Switch on front controls fan,
Apple, and extra outlet

* Rotron whisper fan is the
quietest, most reliable on the
market

OKIDATA PRINTERS
* 120 cps , 9x9 Dot Matrix
* 50% faster than EPSON
* Parallel and Serial interfaces

are standard
ML-82A $47950

ML-83A , $69995

ML-84 PARALLEL ••• $1059 00

CALL FOR PRICES ON 82A TRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

CIRCLE 66 ON FREEINFORMATION CARD



CABLE TV ACCESSORIES

Pa ia Electro n ics, Inc 152
Philips ECG 41
Philmetrics 154
Plymo uth Electronics Co 180
Pomona Electronics 25
PPG Electronics Co., Inc • . . . . . . . .. . . . 170
Protecto Ente rpr ises 106
Qu est E lectr onics 172
Radio-Elect ronics Bookstore 157
Radio Shack 56 ,183
Ramsey Electronics, Inc 181
R.F. Elect ro nics 171
Rho ad es Na tional Cor poration 156
Rohotics Age 131
Sa ms Book s 97-105 ,30
Scientific Sys tems 176
SC R Elect ro nics Center 164
Sencore I
Simple Simon Electronic

Kit s , Inc 143
Sincla ir Research Ltd 94 ,95
Sintec Co 26
SJ B Distributors, In c 131
Solid Sta te Sales 164
Son y Vide o 24
Spartan Electronics Inc 188
Stav is Electronics, Inc • .. . . .. . . . . . . . . . . 165
Symme tr ic Sound Sys tems 159
Tektronix 7
Teltone Corp•.. .. . .. . . . .. .. .. . . .. .. . . . .. . 158
Timex/Sinclair User Mag 84
Triton Marketing Cor p 23
Unga r 158
Vaco 28
Vector Electronics Co•. .... .. .. .. .. .. . . . 62
Viz Mfg 9
Wers i 152
Willia m B Alen Sup ply 22,176

LINEAR IC'S -
MC 1330A1 P S1.75 MC 1350P S120
MC 1349P Sl.40 MC1358P SUO
MC 1374P S2.40 MC 1496P Sl00
NE 565 SUO MC 1458CP1 S .70
NE564 S395 MC4558CP1 S85

POPULAR MICROWAVE DEVICES -
MRF901 52 15 MRF911 S2.15
2N6603 NEC02135
(replaces MRF9021S9.75 high gamllow noise
M8D 101 S .45 S350

46

49
97
12
82
22
76

17,67
68
83
44
34
7,30

93
16,89

27
57
29
26
19
42

32,80

25
112
73
33
84
74
50

58

Page

A~x I~

Act ive Electronic Sales Co rp 169
Adva nce Electronics 42 , 148, 149
Advanced Compu ter Products 177
Alb ia E lectronics 151
All Elec tronics Corp 166
AMC Sa les 157
Ande rs Precision Instr ume n t Co 159
Ariz ona Electro nic Surplus 171
Beckman Instru men ts , Inc Cover III
Bet a Electronics 167
B&K Precision Dyn ascan Corp 11
Cambridge Learning Inc 89
C&D Electronics , Inc 166
Chaney Elect ro nics Inc 170
Chemtronics 157
CIE, Cleveland Institu te of

Electro nics , Inc 34-37
Co mma nd Productions 156
Co mm unications Electro nics 2
Co mponents Ex press In c 169
Comp ute r Prod ucts &

Periphera ls Unlim ited 169
Concor d Co mp uter Products 72
Coo pe r Tools Cover II
CRT Factory (Lakeside) 159
Dlgl-Key Corpora tio n 178-179
Digitron Elect ro nic 172
Direct Video Sa les 154
Dok ay Co mpute r Products , Inc • . . . . 173
DX Te le-La bs 158
EduCALC Publications 21
Electronic Ra inbow Inc 147
Electronic Specia lists , Inc 180
Electronic Technology Today 78
En terprise Developmen t Corp 156
Etco Electron ics 170
Etroni x 154
Fires tick Antenna Company 156
Fo rdham Radio 29 ,3 1,33
Formula Intern ational Inc • .. . . . . . . . . . 168
Gilco In ternational , In c 182
Gillaspie & Assoc iates Inc 38
Glad stone 84
Glob al Speci a lties Co r p 13
Grantha m College of Engineeri ng .. 160
G ra yma r k 171
Ha l-tronix 180
Heath Co m pa ny 68-69 ,53 -55
Hickok Electr ica l Instrument Co 27
Illinois Aud io 160
In formation Unlimited 116
Internati on al Tes t

Instrument Co rp 159
J ame co Elect ronics 174 , 175
J an Crystals 154
Javanco 180
J DR M icrodevices, Inc 184,1 85 ,186,1 87
Jim-p ak Electro nics Co mpone nts ... . 15
Ka lglo Electr onics Co. , Inc •.. . . . .. . . . 159
Kna pp 170
L-Co m, Inc 160
Lea ding Edge Products Cover IV
McGraw Hill Book Clubs 138-14 1
Mean Electronics 159
Me motech Cor po ra tion 58
MFJ Enterpr ises , Inc • . . . . . . . . . . . . . . . . . 164
Mi cro -Mart 176
Mo na rc hy Enginee r ing, Inc • ... . . .. . . 182
Mo unta in Wes t 166
MP Systems 182
M ult itech Electron ics, Inc• ... .. ..... . 116
Nationwide G.H.Z• .. . . . . . . . . . .. . . . . . . . . 159
Nesda 89
Netr onics R&D Ltd 126
Network Sa les , Inc 172
New Ho r izons 145
NRI Schoo ls 16-19
NTS Schoo ls 120- 123
OEM Dist ributing Co 159
OK Industries Inc 5
Omnitro n Elect ro nics 32
ORA Elect ronics 158

Free Information Number

59
10'
31
62,63

88

56
3

20

ADVE RTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

53

40
94
39
43
9
69
111
11

64
47
113
66
15
54
86
36
8

95
5,6
23
48

55

79
4
100
65
87
41
70
60,61

28
92

38
14
78
99

72
21
75
45
51
85
13
71
24
35

98
90

91
81
115
52

96
37

• MIcrocomputer ltc nnOlogy• Quartz controlled
le's lock In cc ture& prevent anft . 60 channel
seiecncns e PrOOl1mmable l ime on & off • 2"
ncur LED dlOltal CloCk . Favcnte channelmem­
ory & recanplus scan • Wirelesshand held
·'lnfra·red" transmitter system . AutomatICnne
tune• ~ptable 10any brand te!I!'Vl$lon • One
year.....urinlyseNlCe

$139.95

2 set couple r ...•• . 2.95
3 set couple r . 3.95
.. set coupler • ".50
F Connectors....••••..•__ 25

W~=~~~::::::::::: :: ::: :: :::::::::::: : ::::::::: ::::::::::: :::::::: :: ::::::::::: :::'3:~
VHF-UHF AM P-28DB .•••••...• ...••29.95

2-WAY SWITCH for
~ ~ printers, modems

"'-- -' & computers
000 .... 000 (RS232)

K:? $119.95
Sleek Basic Phone \ _.,

• Softtouch keyboard . Uni- S \ '
versal dial (works on all phone 19.95
lines) • 2 tone electronic ringer
• Wall hook (included) • Use ::.-"i
as desk or wall phone. ,\ ,. '

Four (4) memory phone - $26.95 ~

40 Channel VHF to UHF
_.T_-= Block Converter

28.95 Ea.
24.95 4 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables $38.95

" ..

~_--.:..Ph i l i p s Remote
Cable Converter

REFURBISHED
MONITORS
9",12", Commercial Grade ........ ,?

as low as $49.95

Portable IC HJ:..4,iW,f.f
Color Pattern Generator~-

~
.

• Generales 10 slilblepatternsmduolng cross­
natcn. 7 x 11 dot. galedrillnOOW ilnd punty•
Compact lorconvenient field serace use. Very
ruOO eG illummumand steel case for rt llilblhty
and Sl'lIeldmg • Selects outputs on 3 channels . MODEL 1210

~~:~~II~n~r:,~~~n~ ~~lo:~T~~dc~~~lible 5135.00
Jerrold 36 Channel
RemoteCATV ~
Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

. SCOTCH DISKETTES
~ 5'14 SSOD Soft Box 10 $29.95

5'14 DSOD Soft Box 10 $39.95

'e.EPSON PRINTERS
. MX80 FIT

with Graftrax Plus
$529.00

en
o
Zo
a::
I­o
W
-.l
W

o
(5
-c
a::

188
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Tech 300 Basic six funct ions 0.5% $120

Tech 310 Added features 0.25% ." ." 145

Tech 310UL UL-listed 0.25 % ." ." 155

Tech 320B Audible continuity beeper 0.1% ." ." 189

Tech 330 High accuracy & true RMS
(AC& DC) 0.1% ." ." 219

HD-I00 Heavy dut y (drop-proof,
contamination-proof) 0.25% ." 169

HD-110 Heavy duty, plus 10 Amps 0.25% ." ." 189

SELECTION CHARTBeckman DMMs
stay on the job when
others call it quits .
They're a hard-nosed
breed of 3Y2 digit hand­
held multimeters you can
always count on for out­
standing performance.

Staying power
Beckman DMMs

work up to 2000 hours
on a common 9V battery.
That's ten times longer
than other DMMs. And
to prevent burnout on
the job, Beckman DMMs can withstand 1500 Vde loads
and 6kV transients. Current ranges are protected with a
2A/250V fuse , and res istance ranges are protected up
to 500 Vdc.

Easy to work with
No matter how hard they work, they're never hard to

work with. Their single rotary switch makes function and
range selection simple and sure. For your added conve­
nience, most Beckman DMMs have built-in lO-Amp capa­
bility and Insta-ohms" continuity indicat ion. That means
you never have to carry an accessory shunt or wait for a
continuity check .

17?3.1

And to make sure
that the job is done
right the first time,
Beckman DMMs have
supe rior RF shie ld­
ing, and an impressive
22 Meg-ohm input
impedance that re­
duces circuit loading
to ensure accurate
readings.

No matter how
much the job de­
mands , you can count
on Beckman DMMs
to see you through.

There's a Beckman DMMjust right for every application.
Use the selection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman distributor today. To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.

BECKMAN
CIRCLE 13 ON FREE INFORMATION CARD
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See Us At Booth # 1146

~~ ~~~~i'SPR NG'83
Apl al2t.-2t.1'13
Geor gto Wand Cong ress Cent.r and
The Atlanta ApPare' Mo rt
Atklnta. Ge orglO

HERP •
make life miserable for everyone in the disk-making
business.

How? By gathering together periodically (often,
one suspects, under the full moon) to concoct more
and more rules to increase the quality of flexible
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds
upon hundreds of standards a disk must meet in
order to be blessed by ANSI. (And thereby be taken
seriously by people who take disks seriously.)

In fact, if you'd like a copy of this fonnidable docu­
ment, for free, just let us know and we'll send you
one. Because once you know what it takes to make
an Elephant for ANSI ...

We think you'll want us to make some Elephants
for you.

T~M HEAVY DUTY0

JUST

EE

RE
Says who? Says ANSI.
Specifically,subcommittee X3B8 of the 'American

National Standards Institute (ANSI) says so. The fact
is all Elephont' floppies meet or exceed the specs
required to meet or exceed all the ir standards.

But just who is IIsubcommittee X3B8" to issue such
pronouncernentsj

They're a group of people representing a large,
well-balanced cross section of disciplines-from
academia, government agencies, and the computer
industry. People from places like IBM, Hewlett-Packard,
3M, Lawrence Livennore Labs,The U.S. Department
of Defense, Honeywell and The Association of Com­
puter Programmers and Analysts. In short, it's a bunch
of high-caliber nitpickers whose mission, it seems, in
order to make better disks for consumers, is also to

"'" For,a free poster-size portrait of our powerful pachydenn, please write us.
Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021

Call: toll-free'1-800-343-6833j or in Massachusetts call collect (617) 828-8150. Telex951-624.
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