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THE SUPER CASE
70260

The world famous Super
ase. Complete with 48 of the most popular

and professional problem-solving tools. From
screwdrivers and nutdrlvers to pliers, wrenches,

crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case

and all the other fine Vaco tools can be seen In our new 1979
catalog. It's free, Just write. Say you want to take a good look

at VACO.

Vaco Products Company, 1510 Skokie Blvd.,
Northbrook, IL 60062 U.S.A.
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The new pocket-sized Olivetti calculator
slides open to unveil one of the most
advanced printing heads ever developed .

-_.... .Olivet ti
Break­

t hrough
The world's smallest electronic printer will

never run out of paper, ink or batteries
thanks to Olivetti, JS&A and some

incredible new technology.

It's a major breakthrough . That calculator
shown above is the most advanced printing
calculator in the world. .

SLIP TOP PRINTER
The new Olivetti Logos 9 is only 1" x 2W' x

45fa" - sma ller than many cigarette packages.
It has a full 12-digit liquid crystal display with
add mode and full-floating or fixed position
decimal.

To turn the unit into a printer, you simply
slide up the top of the unit to expose the
world's sma llest and one of the most precise
printin g heads. The printing head prints letters
and numbers , identifies each entry and even
clearly separates groups of three whole
numbers for easy readability.

PLENTY MORE
If its size and printing head are break­

throughs, so is its paper system. The paper is
loaded in special cartridges with enough paper
per cartr idge for 1300 entries. All you do is
simply pop a cartridge into the bottom of the
unit each time you change rolls. It' s the most
convenient way ever designed to change a roll
of paper for a printing calculator.

But if you're like most Americans, you'd be
conce rned about paper supply. Where do you
get those special cartridges, and how do you
know if you can get them years from now?

That's where JS&A comes in. A 32-roll
supply- all you'll ever need for three full years
- is only $16. That's enough paper for 41,000
entries or approximate ly 52 line entries each
working day for three full years.

But even more important, within one year
stationery stores will stock the cartridges, and
we predict that the Olivetti cartridge will be­
come a standar d in the industry.

NO INK CARTRIDGES
The paper is a new type that looks exactly

like conventional paper. But the paper, when
struck, leaves a clear sharp image without the
use of ink. So there's no messy cartridge
required and no space needed to store one.
You'll never need ink again.

The rechargeab le batteries last for 8,000
lines when you use just the printer and 80
hours using just the liquid crystal display. The
batteries can be recharged 500 times, so
theoretically the batter ies should last for 300
rolls of paper, or more than nine times the life
of your paper supply . The batter ies can also be
easily replaced.

POWERFUL COMPUTER
The features looked great. The world's

smallest size, the paper roll convenience , the
no-ink system, the battery life and the large
12-digit liquid crystal display were enough to
convince us, but would the new Olivetti be
considered a toy? Then we learned about its
computational power and features which we
feel are better than many of the most profes­
sional full-featured printing calculators .
Speed It's the world 's fastest small printer with
a speed of 2.1 lines per second . The unit also
has a buffer so if you enter data faster than the
unit. it will still print out each entry.
Memories The Logos 9 has two separate
memories. One is an accumulating memory,
and the other is a fully independent memory.
And the display and printer indicate which
memory is on the paper tape.
Printing Head The totally new printing head is
a semi-alpha numeric system which labels all
entr ies with letters to indicate the entry. For
example LP is list price and CNT means item
count.
Clock The unit is so complete, Olivetti even
threw in a digital clock function. Your unit will
displ ay accurate time when the 12-digit dis­
play is not in use.
Gross Margin It automatically computes
everyth ing from gross margins to discounts
and retail pricing. You just enter your per­
centage mark-ups in its memory, and it will
automatically compute the results while retain­
ing the formu la and percentage in memory.
Plus More It has automatic round off, letting
you select which figure to round off to. You can
add a column of figures and then average your
calculations automatically. The full-informa­
tion liquid crystal display will tell you every­
thing from when you're in the printer mode to
whether you have something in memory and In
which memory .

The technologi cal breakthroughs in the
Logos 9 were possible because Olivetti was
able to eliminate the many interface com­
ponents between the integrated circuit andthe
printing head. This was all made possible
because Olivetti designed the entire system,
not just a few of the components as is the case
with most calculators .

So there it was. Great features, great
convenience and great value for only $89.95
complete with batteries, charger and 90-day
limited warranty. For $16 more, you can get 32

cartridges -all the paper you'll ever need for
three years or for $10 more you can get 16
cartridges . So impresed are we with the
Olivetti Logos 9 that we are making the follow­
ing offer:

FREE TRIAL OFFER
We urge you to test the Olivetti Logos 9 now.

Order one for our 30-day no obligation trial.
See the clear and easy-to-read paper tape and
disp lay. Use it as a pocket calculator, and
carry it in your briefcase wherever you go.
Experience the convenience of always having
a printing calculator there whenever you need
a perman ent record of your transactions.

After 30-days of actual use, decide if you
want to keep it. If you do you'll own the small ­
est , most advanced and convenient pocket
printing calculator in the world. If for any
reason you're not complete ly satisfied, simply
return your unit within 30-days for a prompt
and courteous refund, including your $2.50
postage and handling. You can't lose.

Olivetti selected JS&A to exclusively
introduce this exciting new product. With its
solid-state design and high quality printing
mechan ism, the Olivetti should not require
service . But if service is ever required, Olivetti
maintains a convenient service-by-mail center
as close as your mailbox.

To order your unit for our trial, simply send
your money order or personal check for
$89.95 plus $2.50 for postage and handling
(personal check orders, allow 20 days to clear
our bank) to the address below, or credit card
buyers may call our toll-free number below.
Add $16 for 32 paper cartridges or $10 for 16
cartridges. (Illinois residents please add 6%
sales tax.)

Who would have imagined a printing calcu­
lator this small and this convenient with this
much computational power just a few months
ago? The Olivetti Logos 9 deserves your test.
Order one at no obligation, today.

~
PRODUCTS
THATo ® THIN~

Dept. RA One JS&A Plaza
Northbrook, III.60062 (312) 564-7000

Call TOLL-FREE 800 323-6400
In Illinois Call (312) 564-7000

© JS&A Group, Inc.,1 980
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Yamaha's PX-2 1inear tracking turntable.
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Yamah a's new PX-2, the flagship of a remarkable ne w
seri es of turntables from Yamaha, is destined to become the
new stan dard of the audio indus try: It is a masterpiece in the
art of music reprodu ction. Totally in a class by itself.

One of the major performance advanceme nts on the PX-2
is Yamaha's unique optimum mass straight ton earm asse mbly.
This design concept is Yamaha's direct challenge to the indust ry
tren d of low-mass tonearms. Among the most significant
ben efits of optimum mass is that it speci fically addresses two
of the most critical elements of mu sic signal tonal quality­
tonearm resonant frequency characteristics and high tracka­
bilitywith a wide range of cartridges. Tonearm mass is such
a critical element in sound reproduction (especially in the low
and high frequency ranges) that Yamaha has designed this
optimum mass tonearm to insure its resonance frequency is
at the "least effect" point. (See graph.) As a further benefit,
the vast majority of available cartridges can be effectively

matched with the Yamaha tonearm. Even Me types.
But the optimum mass tonearm is only one factor that

puts the PX-2 in a class by itself.There's much more. like
an extraordinary 80dB SIN ratio, with incredibly accurate
tangential tracking - constantly monitored by an opto-electronic
sensor. The PX-2is also a study in durability with its solid,
anti-resonant monolithic diecast aluminum base. And the com­
bined effect of the hefty platter and the heavy-duty IX motor
depresses wow and flutter to below 0.010 0 .

Yet with all this pe rformance, the PX·2 is deceptive ly easy
to operate. All the microprocessor-activated controls are easily
accessible-without lifting the dustcover.

The ba lance of the turntables in our new line (the P-750,
P-550, P·450 and
P-350) all incorpor­
ate this same op­
timum mass tonearm
philosophy. Each
will set new stand­
ards for performance
per dollar invested.

Visit your local
Yamaha Audio
Specialty Dealer
for a personal test
of our remarkable

PX-2 and the other superb turntables in our new series. You'll
hear music that' s truly in a class by itself.

For more information write us at Yamaha, Audio Division,
P.O. Box 6600, Buena Park, CA 90622.
·Yamaha cartridges shown (MC-IX and MC-?) on both models are optional.

• YAMAHA
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80 HOBBY CORNER
A 555-timer based cont rol circuit that can be used in a wide
variety of applications. Earl "Doc" Savage, K4SDS

TELEVISION-from the drawing board to a
reality. Shown above is the Jenkins Projection
Radiovisor, developed in 1931. For a look at the
history of television, turn to page 43.

DIGITAL AUDIO for the 1980's. The squarewave
response of Toshiba's PCM recorder shows the
improved performance of this new audio tech­
nology. For the rest of the details, turn to page
63.
Radio-Electronicl, (ISSN 0033-7882) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Phone: 212-777-6400. Controlled
Circulation Postage Paid at Concord, NH. One-year sub­
scription rate : U.S.A. and U.S. possessions, $13.00, Can­
ada, $16.00. Other countries, $18.00 . Single copies $1.25.
© 1980 by Gernsback Publications, Inc. All rights
reserved. Printed In U.S.A.

DIGITAL AUDIO FOR THE 1980's
A look at PCM technology and its outlook for the 1980's.
Len Feldman

INTERNATIONAL NUMBER STATIONS
Secret coded messages are being broadcast internationally.
Here's a look at when and where to listen in and what the
messages may mean. Robert B. Grove

COMMUNICATIONS CORNER
A look at how an audio processor boosts receiver
performance. Herb Friedman

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

Global Specialties 3001 Capacitance Meter

Heathkit/Thomas TO-1860 Electronic Organ Kit

Lafayette BCR-101 General Coverage Receiver

BACKYARD SATELLITE-TV RECEPTION
A rundown of some of the misconceptions. Fred Hopengarten

SERVICE CLINIC
Conventional power-supply circuits that look very odd.
Jack Darr

AUTOMOTIVE VOLTAGE REGULATOR
Improved design overcomes many of the shortcomings of
factory-installed units. L. Steven Cheairs

SYNTHESIZED FUNCTION GENERATOR
Phase-locked-loop technology results in improved
performance. Gary McClellan

PROFESSIONAL DRUM SYNTHESIZER
Part 2-Final construction deta ils. This unique device provides
many of the features norma lly found on synthesizers costing
several times more. Steve Wood

HISTORY OF TELEVISION
A chronolog ical look at the advances that made television a
reality . Kathy Goforth

HOW TO CONNECT AN AID CONVERTER
Here's how to interface your next microprocessor-based
project to ana log signa ls. Joseph J. Carr

LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

26 SATELLITE TV NEWS
The latest happenings in an exciting new industry.
Gary H. Arlen
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Super-satellites: A new domestic communications satel­
lite with double the capacity of any in existence or planned
has been proposed to the FCC by Southern Paci fic Com­
municati on s. SPC has asked for app roval to operate
three satelli tes with the equivalent of 48 transponders
each and says it cou ld start service by 1982.SPC is basing
arguments for its system on more efficient use of avail­
able orbiting spots, which now are becoming scarce.
Existing domestic satellites are operated by AT&T, Wes­
tern Union and RCA, with Hughes Communications also
seeki ng to operate a bird. SPC said its system would
invo lve an investment of about $196 million and wou ld
operate on both 4-6 and 11-14 GHz bands.

Zen ith joins RCA: The grooved-capacitance videodisc
system began to look like an Amer ican standard when
Zenith announced it would adopt the system, developed
by RCA. Zenith said its firs t playe rs would be on the mar­
ket aro und mid-1981, and it would be manufacturing its
own players in 1982. The initial players for Zenith 's mar­
ket entry will be supplied on a pr ivate-label basis by RCA,
which ear lier had announced it would start marketing its
own players ear ly in 1981. Zenith 's proposed price for
the players- under $50o-was the same as RCA's. Zenith
said it chose the system because it has mass-market po­
tent ial at a reasonable price.

Zen it h thus becomes the second of RCA's major busi­
ness rival s to jo in with it in agreements involving the
capacitance videodisc system-the first was CBS, which
w ill press d iscs fo r the system . The incompatible Phil ips/
MCA grooveless optical system is already on the U.S.
market, the discs being sold by MCA and players by Mag­
navox (at $775). And this month, Pioneer Electronics will
market a p layer compatible with the Philips/MCA stan­
dards. The Matsushita-JVC Video High Density (VHD)
grooveless capac itance system so far is still at the starting
gate, with no fi rm adherents.

Phony videotapes: The video boom has spawned a small
fl ood of counte rfe it blank cassettes . Most of them from
Taiwan, these tapes are packaged in authent ic-looking
Beta cassettes, but they're loaded with computer tape
instead of pro perly formulated videotape. Some of these
have been seized by authorities , but others have found
thei r way into sto res. It' s very easy to avoid being duped
into buying thi s new " white-box" rip-off. Just insist on
tape with reco gnizable brand names on the box-either
tape or equipment manufactu rer names. The phony stuff
wh ich has been comi ng in so far generally carries un­
heard-of bran ds.

Stereo sound for TV: Whethe r television deserves stereo­
phonic sound is sti ll hot subj ect for debate. Japan al­
ready has a mu lti-channel sound system for television ,
uses it for bot h stereo and dual-language audio tracks.
Japanese home VCR's now are beginning to appear
w ith dual sound tracks to take advantage of the new
sound service. The FCC is cu rrently conduct ing an in­
qu iry into multi-sou nd channels on TV and the EIA has a
technica l comm ittee look ing into the matter of future

standards. AT&T Long Lines has equ ipped its intercity
network interconnections for a switchover to stereo
sound when and if .

Stereo also has become a hot subject in the videodisc
field . The MCA/Phi lips optical disc system now on sale
in the U.S. has a provision for stereophonic sound and
output jacks for attaching to a home stereo sound sys­
tem . Other proposed disc systems also feature stereo
sound. RCA surprised most observers when it announced
that the initial version of its disc system wou ld igno re
stereo-both on discs and players-because they would
initially be attached to co lor TV sets capable only of
reproducing monophonic sound .

Sound qual ity of home videocassette recorders is
poor, to put it mildly. But now a tape-programming com­
pany called Media Home Entertainment proposes to get
around all that by releasing videocassettes with stereo
sound. How 's it done? Simp ly-musical videocassette
releases are accompanied by audio cassettes with a
stereo soundtrack. A beep recorded on the videocassette
tells the viewer exactly when to push the PLAY button on
the cassette deck to synchronize the stereo track with
the video performance.

Flat-panel TV: There seem to be renewed efforts in flat­
panel TV using conventional picture-tube-like approaches
featuring the phenomenon of cathodoluminescence.
RCA Laboratories in Princeton , NJ, has been working in
this direction since 1973 and says it feels that th is area
is the most promising it has investigated, and it cou ld
result in a commercial product in the " mid-to-late 1980's."

RCA is aiming at a panel 4 to 5 inches th ick by 50 inches
in diagonal measurement, with all television circuits
(including sound and loudspeakers) within the picture
frame. It calls its approach "modular guided-beam tech­
nology," or as its scientists explain it, " collapsing a pic­
ture tube into flat geometry." As envisioned, the panel
has a relatively conventional phosphor screen and sha­
dow mask. A 40-inch-long cathode runs along the base
of the panel. The screen is divided into 40 one-inch verti­
cal modules, each 30 inches high and separated from the
adjacent one by a vertical electrode. RCA so far has
built a developmental prototype of a 5-by-10-inch seg­
ment of the display. Its goal is a manufacturable panel
with quality equal to that of a color picture tube at a
reasonable cost.

Another television manufacturer-GTE, maker of Syl­
vania, Philco, and Saba TV sets-is working in a some­
what similar direction. As reported here (Radio-Elec­
tronics, November 1978), GTE is working with a team
of former Zenith engineers to develop large-screen gas­
discharge tubes suitable for color TV displays. Besides
the fact that bot h compan ies are working in the field of
cathodoluminescence, RCA and GTE have someth ing
else in common-they 're both hop ing to start with large
displays 35 to 50 inches in diameter, obviously aiming
at market segments where they hope to have advantages
over Japanese Manufacturers.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



The more
logical wayto look

inside an Ie

Jggested us , resale,Available at selected local distributors Pnces, specifications subject to change Without notice.
Copyright 1980 Global Specra lties Corporation .

Ou r 23-oz . Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Log ic Monitor, comp lete

manuals and acc essories, plus case,

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

Everythingyou need isatyourfinger­
tips.Circuit-powered.Andeasyto use.
Ready to read logic activity at a glance,
point-by-pointor ICby IC.Or to inject digital
signals for testing.

Let the LEOs of ourProbes, Pulsers and
Logic Monitors light thewayto answersforyour
troubleshooting,designand educational needs.
The LogicalAnalysisTest Kit comes in two
versions:our $250.00* High-Speed Kit, LTC-2,
which captures pulsesasnarrow as 6 nsec, rep
rates to 60 MHz;and our$220.00* Standard Kit,
LTC-1,which goes to 50 nsec, 10MHz.Both
include complete manuals, accessoriesand a
compact, custom-molded case.Eitherway,
you'vegot a strong case for simplified
digital testing.

Smarter too ls for
testing and design.

, Fulton Terr., New Haven, CT 06509 (203) 624-3103. TWX 71 0-465-1227
'HER OFFICES: San Francisco (415) 421-8872, TWX 910-372-7992
trope: Phone Saffron-Walden 0799-21682, TLX 817477
maca: Len Finkler Ltd.. Downsview, Ontario

~a ll toll-free for details1-800-243-6077 ·

:;LOBAL
;PECIALTIES
:ORPORATION
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For your convenience the city and phone number of your nearest Fluke Sales Representative and Distributor are listed below:

U.S. & Canada
Sales Representatives
for all Fluke products

AK . Anc horage (907) 279-574 1
AL. Huntsvil le (205) 881-6220
ALB. Calgary (S) (403) 230-1341
AZ, Tempe (602) 967-8724
B.C.. Bu rnaby (604) 294- 1326
CA. Burbank (S) (213) 849-7 181
CA. Santa Clara (S) (408) 224- 1505
CA. Tu stin (714) 838-8863
CA . Ca rson (213) 538-3900
CO . Denver (S) . (303) 750- 1222
CT. Glas tonbury (203) 633-0777
FL. Or lando (S) (305) 896-4881
GA. At lanta (404) 321-0980
HI . Hon olul u (S) (808) 847-1138
IA. Iowa C ity (319) 354~28 1 1

IL. Rollin g Meadows (S) .. (312) 398-0850
IN. Indianapol is .. (317) 244-24 56
KA. Sh aunee Missio n (913) 381-9800
LA. Metair ie (504) 455-08 14
MA. Waltham (S) (617) 890-1600
MD . Balti mo re (S) (301) 792-7060
MD. Rockvill e (S) (301) 770-1570
MI. Livon ia .. (313) 522-914 0
MN . Apple Valley (S) (612) 432-94 00
MO. Hazelwood (314) 731-3388
NC, Greensbor o (S) (919) 273-1918
NJ. Paramus (S) (201) 262-9550
NM . Albuq uerque : (505) 265-8431
NS. Dartsmout h (902) 469-7865
NY. Rochester (716) 266- 1400
OH. Dayton (513) 233-2238
OH. Midd leb urg Heigh ts (216) 234-4540
ONT. Mississuaga (S) (416) 678- 1500
ONT. Ott awa ' (613) 829-965 1
OR. Po rt land (503) 642- 1342
PA. Ki ng of Pru ssia (215) 265-4040
PA. Pittsburg (412) 261-5171
QUE. St. Laurent (S) (514) 731-8564
TX. Aus tin (512) 478-9901
TX. Dallas (S) (214) 233-9990
TX. Houston (713) 683-79 13
TX. San Antonio (512) 340-2621
UT . Sandy (801) 566-4864
WA . Kennewick .. (509) 735-4234
WA. Seattle (206) 575-3765

(S) = Service also

U.S. & Canada Distributors
of low-cost Digital Multim eters,
Counters, & Thermometers

AK , Anchorage (907) 277-7117
AK . Fairbanks (907) 452-10 11
AK . Valde z (907) 835-4880
AL. Mobi le (205) 479-8581
ALB. Edmonton (403) 455-4122
AR. Jo nesboro (501) 932-7811
AR. Morrilton (501) 354-1849
AZ. Phoenix (602) 258-8 151
AZ . Phoen ix (602) 243-4 111
AZ . Phoen ix '" (602) 249-2232
AZ , Sco ttsdale (602) 947-784 1
AZ . Temp e (602) 968-6241
AZ. Tu cson (602) 881-2348
BC. Kamloops (604) 374-5002
BC. Kelow na _ (604) 860-0585
BC, Nanaim o (604) 753-1124
BC. Vernon (604) 545-2394
BC, Victoria (604) 388-6 111
CA , Anahe im (714) 630-7016

~ CA, Chico (702) 329-1308
Z CA. Culver City (213) 390-3595
o CA. EI Segundo (213) 322-8100
a:: CA. Fresno (209) 268-6 111o CA . Hayward (415) 783-1911
~ CA. Irvine .. (714) 754-6624
w CA. Los Angeles (213) 685-4340
6 CA . Los Angeles (213) 670-7880
Ci CA. Modesto (209) 527-5850
-c CA. Mo nterey (408) 375-3 144
a:: CA, Napa (707) 252-212 1

6

CA . Palo Alto (415) 968-0313
CA . Palo Alto (415) 326-5432
CA. Redding (916) 243-65 13
CA. Roh nert Park (707) 584- 7575
CA. Sac rame nto (916) 446-3131
CA. Salinas (408) 757-4 171
CA . San Diego (714) 565-9 171
CA , San Diego (714) 560-484 1
CA. San Francisco (415) 626-1444
CA. Santa Ana (714) 547-8424
CA. Santa Clara (408) 727-2500
CA. Santa Monica (213) 829-1230
CA. Stockton (408) 727-2500
CA . Sunnyvale (408) 243-4 121
CA. Sunnyvale (408) 743-9660
CA. Vallejo (707) 644-6676
CO . Commerce City (303) 287 9611
CO , Englewood ... .. (303) 779-3600
CT, Hartford .. (203)' 527-1881
CT , Midd letown (203) 346-6646
CT. New Haven (203) 787-5921
CT. South Win dsor (203) 289-68 53
CT. Stratfo rd (203) 375-5866
CT. Waterbury (203) 755- 1181
FL. Leesbu rg (904) 728-2369
FL. Miam i (305) 633-6973
FL. Orlando (305) 843-6770
FL. Pine Castle (305) 855-4920
GA . Atlanta (404) 261-7 100
GA . Atlanta (404) 762-5181
GA . Augusta (404) 722-2055
IL. Bridgeview (312) 430-2292
IL. Chicago (312) 622-7766
IL. Elk Grove Village (312) 593-86 50
IL. Jo liet (815) 729-0820
IL. Niles (312) 297-4200
IL. Roll ing Meadows (312) 394-5441
IN, Ind ianapolis (317) 545- 1373
IN. Indi anapoli s (317) 849-3682
KS, Grea tbe nd (316) 793-3507
KS. Lenexa (913) 292-1700
KS. Sali na (913) 823-6353
KS. Wichita ..__ (316) 524-3205
KS. Wichita (316) 267-52 16
LA. Alexandria (318) 443-4517
LA. Baton Rouge (504) 344-8 114
LA. Lafayette (318) 233-0 105
LA. Lake Char les (318) 439-2493
LA, ~organ City (504) 383-9831
LA, New Iberia (318) 369-98 16
MA. Burl ington (617) 272-94 50
MA. Cambridge __ (617) 491-5500
MA. Framingh am (617) 879-7650
MA . Frami ngh am (617) 879-834 1
MA . Norwood (617) 762- 1006
MA N. Winnipeg (204) 632- 1260
MD , Ga ithersbu rg __ (301) 948-07 10
MD . T imonium __ (301) 252-1260
MI. Livonia __ (313) 525-1 155
MI. Livonia (313) 525- 1800
MI. Madison Heights (313) 588-2300
MN . Dul uth (218) 722- 1766
MN . Min neapolis (612) 425-1636
MN . Minneapolis (612) 332- 1325
MN . St. Clo ud (612) 251-77 11
MN , SI. Paul (612) 222-4781
MO. Rayt own (816) 358-7272
MO. St. Ch arles (314) 946-5073
MO . St. Louis (314) 4264500
MS. Jackson (601) 354-5700
MS. Pascagoula (601) 769-1672
MS . Tupelo (601) 842-6832
NC . Charlotte (704) 377-5413
NC. Charlotte (704) 394-434 1
NC . Fayettesville (919) 485-2111
NC , Gastonia (704) 864-328 1
NE. Linco ln (402) 466-822 1
NE. North Platte (308) 532-9260
NE. Omaha (402) 734-6750
NJ . Edison (201) 287-0517
NJ. Fairfi eld (201) 227-7720
NJ. South Plainf ield (201) 753-4600
NM . Albuque rq ue (505) 299-7658
NY. Co rn ing __ (607) 962-0555

NY. Farm ingdale (516) 289- 1653
NY. Great Neck (516) 485-7430
NY. Hauppaugue (516) 231-6333
NY. New York .. (212) 687-222 4
NY. New York (212) 691-1171
NY. Penf ield (716) 377- 1020
NY. Rochester (716) 454-7800
NY. Th ornwood (914) 769-8070
NY. Vestal __ (607) 748-82 11
NY, Woodbu ry (516) 921-8700
OH, C leveland (216) 587-3600
OH . Cleveland (216) 267-0445
OH . Dayton __ (513) 435-2134
OH , Dayton (513) 434-7500
OH . Dayton .. (513) 236-9900
OH . Mansfield . (419) 747-6549
OK, Tul sa (918) 836- 0286
ONT. Sud bury __ (705) 674-569 1
OR. Eugene (503) 342-3381
OR, Medford (503) 779-79 33
OR, Port land __ .. (503) 233-3691
OR, Portl and (503) 659-2701
OR. Port land (503) 233-5341
OR. Port land ..__ (503) 254-554 1
PA. Phil adelph ia .. (215) 673-5600
PA. Pitt sburgh (412) 731-5230
PA. Pittsbu rgh ..__ (412) 782-2300
PA. Pitt sburgh (412) 892-2953
PA. Plymouth Meeting __ (215) 825-4990
PA. Spri ng House (215) 643-6555
PRoPonce ...... ..... .. (809) 843-2260
SC. Ande rson (803) 226-3421
SC. Charlesto n (803) 554-7515
SC. Columbia (803) 779-5332
SC. Florence (803) 669-8201
SC. Greenvil le (803) 232-5357
SC. Greenwood .. __ (803) 229-4954
SC. Spartanburg (803) 583-368 1
SC. Sumter (803) 775-2306
TN. Jackson .. .. (901) 424-0236
TN . Jo hnson City . __ (615) 477-8104
TN . Knoxvil le __ . . (615) 966-344 1
TN . Memp his (901) 345-9500
TN . Memp his __ (901) 362-9300
TN . Memp his . (901) 332-9358
TN. Nashvill e . __ (615) 889-8230
TX. Austin .. (512) 451-0217
TX. Caro ll ton ..__ . (214) 231-2573
TX. Dall as (214) 358-4663
TX. Dall as (214) 243-8370
TX. Dallas (214) 243-054 1
T X. Dallas (214) 688-0652
T X. Dallas (214) 824-3001
TX. Garland (214) 271-5671
TX. Hou ston (713) 529-3489
TX. Houston . . __ (713) 641-0267
T X. Houston .... (713) 688-997 1
TX. Houston . . (713) 688-4494
TX. Houston . (713) 223-48 11
TX. Richardson (214) 231-2573
UT. Salt Lake City (801) 484-4496
VA. Ale xandria (703) 354-4330
VA. Chesapeake (804) 424-5121
VA. Rich mon d (804) 275-1431
VA. Virg inia Beach (804) 499-3746
WA. Bellevue .. (206) 453-8300
WA. Seatt le .. (206) 284-0200
WA. Seatt le (206) 282-25 11
WI. Green Bay ....... .. (414) 435-8331
WI. LaCrosse (608) 782-3186
WI. Meg uon (414) 241-4321



Facts from Fluke on low-cost DMM's

Conductance:
What it is, and~hatitcandofor you.

RE 6/80

Ext.

Zip

Mai l St op

St at e

Fo r li te rature ci r cle no. 18

IN TH E U.s . AND NON-
EU ROPEAN COUNTR IES : IN EUROPE :

John Fluke MfK. Co.. Inc. Fluke (Holla nd) BV.
P.O. Box 4-1210MS= 2B P.O. Box 5053. 5004 EB
Mountlake Terrace. WA 98043 T'ilburg, T he Net herlands
(206) 774-2481 (013) 673 973
Telex: 152662 Telex: 52237

D Please send 8020A specifications.
D Please send all th e facts on Fluke

low-cost DMM 's, includin g th e
conducta nce application note.

D Please have a salesman call.

special shielding and using standard
tes t leads.

Here the 8020A is being used to
check leakage in a teflon pcb. With a
basic de accuracy of 0.1% and an
exclusive two-year warranty, this
seven-function handheld DMM has
made hundreds of new troubleshooting
techniq ues such as this possible, and
more are being discovered every day.

For more details, call to ll free
800-426-0361; use the coupo n below;
or contact your Fluke stoc king
distri butor, sales office or
representative.

8020A
Multimeter

pickup. Yet, measurements at these
levels are vital in verifying resist an ce
values in high -voltage dividers, cables
and insulators.

With conductance, the inverse of
ohms, which is expressed in Siemens ­
Fluke DMM's can measure extreme
resistances. Simple conversion of
direct -reading conductan ce va lues,
then, yields resistance mea surements

to 10,000 MQ (an d
100,000 MQ with

the 8050A),
without

We've ofte n referred to
conductance as the "missing function"
in DMM's - the capability so man y of
you have wanted in a DMM bu t
couldn't find un til we introduced the
8020A Analyst .

Since its in trodu ction, the Fluke
8020A has become th e world 's
best-selling DMM. And four more
low-cost models with conductance
ranges have been added to our line . But
you' ll still find this function only on
Fluke DMM's.

Simply stated, conductan ce lets
you make resistance measurements
far beyond the capa city of ordinary
multimeters. Until the 8020A, there
was no way to ma ke fast, accurate
readings from 20 MQ to 10,000MQ­
ran ges ty pically plagued by noise



NRI will train you at home
to bean electronicsprofessional

in the growing world
ofcommunicati ns.

Learn to service, repair, and install everything from microwave antennas
to two-way radios ... from radar sets to TV transmitters.
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TV Broadcasting

Direction Finders, Loran
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NRI SChools
McGraw-Hill Continuing

..J Educationcenter
t" i 3939Wisconsin Ave.Itn i Washington, D.C. 20016

meter and digital CMOS frequency
counter. NRI even gives you special
lessons to get yourAmateur License so

_7.

you can go on theair withyourVHF
transceiver.

FCC License
or Full Refund

In all, you get 48 lessons, 9
special reference texts, and 10 training
kits ...the trainingyouneed to become

• /. _ aprofessional.And NRI includes train-
- ing for the required FCC radiotele­

phone license examination. You pass
oryour tuition will be refunded in
full. This money-back agreement is
validfor six months after thecom­
pletion of your course.

Free Catalog,
No Salesman Will Call

NRI's free, 100-page full-color
catalog shows all the equipment you
get, describes eachlesson and kit in
detail, tells more about the many
specialized fields we trainyou for. It
includes all facts on other interesting
areas like TV andaudioservicingor
digital computer electronics. Mail the
postage-paid card andsee howwecan
make you a pro.

If the cardhas been removed,
write to:

with night classes. No time orgas
wasted travelingto school ...NRI
brings it all toyou. You learn with
NRI-pioneered "bite-size" lessons and
proven,practical "power-on" training.

BuildYour Own 2-Meter,
Digitally Synthesized
VHF Transceiver or

40-Channel CB
NRI training is "hands-on"

training. You get honest bench ex­
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theoryles­
sons as you induce and correct faults,

, study individual circuits and learn
nowtheyinterface with others. Or, at
your option, you can trainwith a full
forty-channel mobile CB and base­
station power supply converter.

You also build and keep for use
inyourwork a transistorized volt-ohm

Mobile Radio

No other home-study course
gives you such complete, professional
traininginso many fields of com­
munication. No other gives you the '
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence in the wide world of
communications.

Learn at Home
in Your Spare Time

Learn atyour own pace, right in
your own home. There's no need to
quityour job ortie up your evenings

Microwave Relay
.....
<D
(Xl
o
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WBNO RADIO'S SOLAR PANELS face due south and cover about one-third acre. Cables leading from
each panel connect to the computer-control center where the power is distributed, first to the AM
tra nsmiller, then to storage balleries. Any surplus power is used for station lighting, teletype
machines, the AM console, etc.
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Electronic painkillers are now
implantable

Electronic pain-killing devices are not
entirely new. Neural stimul ators that are
attached to the patient's ski n are being
sold at the rate of 40,000 per year . Their
act ion is not understood-it is believed
they may stimulate the brain into producing
anti-pain chemicals, or that the minute cur­
rents from the stimulators may serve to
block transmission of pain impulses along
nerve fibers.

These "transcutaneous" stimulators are
ineff icient-less than ten percent of the
applied energy reaches the affected
nerves-and the patient has to be attached
to a power supply. One instrument (Med i­
tronic) is implantable, but still requ ires an
exte rna l power supply.

Now comes Pacemaker Systems, of Cali­
fornia, with an instrument that uses elec­
t rodes attached to the nerves affected,
connected to a small unit implanted in the
abdomen . This contains a rechargeable
batt ery and a radio receiver that rectifies
radio waves beamed to it from outs ide the
body to recharge the battery.

The device will be costly, says the manu­
facturer, about $10,000 as .compared to
$500 for a transcutaneous stimulator­
plus installation costs. The equ ipment is
expected to be on the market within a
year .

Sun supplies all power
for Ohio broadcast station

Radio station WBNO (1520 kHz, daytime)
of Bryan, Ohio, switched to solar power last
August, and has been broadcasting on the
sun 's energy every sunny day since. The
local power utility fills in during bad weath­
er. Peak power of 15,000 watts is supplied
by a system of 36,000 photovoltaic cells,
manu factured by the Sola rex Corp of
Rockville, MD.

The experimental project is a joint effort

of WBNO and the Lincoln Laboratory, Mas­
sachusetts Institute of Technology. It is
being carried out and funded under a
Department of Energy contract.

A daytime radio stat ion is exceptionally
well adapted to study of solar -powered
systems because of its constant and pre­
dictable load, and because its operation is
roughly coincident with daylight hours. A
station with ground-based guys supporting
its anten na towers, like WBNO, also has
ample gro und space for a solar array .

It is expected that, over a year 's time , the
photovoltaic system will supply from 70 to
90% of the energy req uired, the rest being
supplied by the loca l utility.

No pressure on auto dealers buying
ca rs without radios

The Custom Automotive Sound Associa­
tion (CASA), representing American manu­
facturers, importers, distributors and in­
stallers in the automotive sound industry,
after communicat ions with American Hon­
da lawyers, has notified Honda dealers
throughout the country that their ship­
ments will not be reduced nor delayed if
they order new cars without radios. This
was in response to reports that Honda
dealers were being told that their deliveries
might be affected if they did not purchase
opt ional radios through American Honda.

American Honda stated last June : " Hon­
da auto mobiles will be shipped to the
United States and to Honda dealers with­
out radios. Dealers wi ll be free to install
whatever rad ios, if any, they and the ir cus­
tomers decide on." Honda's attorneys
state that Honda dealers have not been
press ured to purchase Honda rad ios, and
that if statements to that effect were made ,
they were strictly against company policy.

CASA has been instrumental in negotiat­
ing with manufacturers to roll back any pol­
icies that include radios as standard equip­
ment in new cars. It sponsored an ant i-trust

suit against General Motors and settled
success fully out of court. Chrysler and
Toyota have also amended their radio­
standard izat ion polic ies. Discussions are
continuing with Volkswagen, against whom
a suit was filed last year.

Sylvania picture tubes now
guaranteed for life

Replacem ent picture tubes may now be
purchased with a lifetime warranty that
provides for free replacement of any tubes
with defects in workmanship, materials, or
construction, GTE announces.

All Sylvania Color Bright and All New
brand tubes sold after January 1, 1980 are
included in the new policy, which warran ts
the tube for as long as the buyer owns the
set in which it is installed. (Labor and othe r
costs associated with tube installation are,
of course, not included in the warranty.)

Among the tubes offered with the lifelong
warranty are 15 types that can be used to
replace more than 440 of the most popu lar
industry types.

World's longest antenna may go
into action soon

The long-proposed ELF (Extremely Low
Frequency) system for communicating with
submarines at considerable depths may be
under way again , the New York Times
reported in its "Science Times" sect ion last
winter.

The system calls for underground anten­
nas in the order of hundreds of miles long,
and almost the only areas in the United
States where the earth formation is suitable
are in Michigan and Wisconsin. A num ber
of citizens' groups and political orga niza­
tions in those states feared that radiat ion
from such antennas might be hazardous,
and protested. President Carter, on his
election, deferred ordering the system into
operation .

A later study, by the National Research
Council, has shown that such fears are
unfounded. That , plus the fact that with
international tensions, naval commanders
see " a growing urgency in the need for a
deep-water communicat ion s system "
leads to the feeling that the project will
shortly be fund ed.

The ELF system operates on a frequency
of 73 Hertz. (It is interesting to note that the
Michigan-Wisconsin protesters did not
propose to ban 60-Hertz power lines, which
are right out in the open and produce volt­
age fields hundreds of times greater than
anything the ELF antennas could possibly
put out. )

The antenna length is 130 miles (much
shorter than orig inally planned). Signals
from the system can be read by subma ­
rines while submerged "hundreds of feet,"
down. continued on page 14



Burg arAlarm
Breakthrough
A new computerized burglar alarm requires no
installation and protects your home or business
like a thousand dollar professional system.

The Midex security computer looks like a
handsome stereo system component and
measures only 4"x tow» 7."

It's a security system computer. You can
now protect everything-windows, doors,
walls, ceilings and floors with a near fail-safe
system so advanced that it doesn't require
installation .

The Midex 55 is a new motion-sensing com­
puter . Switch it on and you place a harmless
invisible energy beam through more than
5,000 cubic feet in your home. Whenever this
beam detects motion, it sends a signal to the
computer which interprets the cause of the
motion and triggers an extremely loud alarm.

The system's alarm is so loud that it can
cause pain-loud enough to drive an intruder
out of your home before anything is stolen or
destroyed and loud enough to alert neighbors
to call the police.

The powerful optional blast horns can also be
placed outside your home or office to warn
your neighbors.

Unlike the complex and expensive com­
mercial alarms that require sensors wired into
every door or window, the Midex requires no
sensors nor any other additional equipment
other than your stereo speakers or an optional
pair of blast horns. Its beam actually pene­
trates walls to set up an electronic barrier
against intrusion.

NO MORE FALSE ALARMS
The Midex is not triggered by noise, sound,

temperature or humidity-just motion-and
since a computer interprets the nature of the
motion, the chances of a false alarm are very
remote.

An experienced burglar can disarm an ex­
pensive security system or break into a home
or office through a wall. Using a Midex system
there is no way a burglar can penetrate the
protection beam without triggering the loud
alarm. Even if the burglar cuts off your power,
the four-hour rechargeable battery pack will
keep your unit triggered, ready to sense
motion and sound an alarm.

ARRIVE HOME SAFE
There's personal danger in arriving home

and finding a burglary in progress. And, if you
surprise the burglar, you risk the chance of
serious injury. With the Midex 55 protecting
your home, you can open your front door with
the confidence of knowing that no burglar lurks
inside.

When the Midex senses an intruder, it re­
mains silent for 20 seconds. It then sounds the
alarm until the burglar leaves. One minute

after the burglar leaves, the alarm shuts off
and resets, once again ready to do its job. This
shut-off feature, not found on many expensive
systems, means that your alarm won't go wail­
ing all night longwhile you're away. When your
neighbors hear it, they'll know positively that
there's trouble.

PROFESSIONAL SYSTEM
Midex is portable so it can be placed any­

where in your home. You simply connect it to
your stereo speakers or attach the two op­
tional blast horns.

Operating the Midex is as easy as its instal­
lation. To arm the unit, you remove a specially
coded key. You now have 30 seconds to leave
your premises. When you return, you enter
and insert your key to disarm the unit. You
have 20 seconds to do that. Each key is regis­
tered with Midex, and that number is kept in
their vault should you ever need a duplicate.
Three keys are supplied with each unit.

As an extra security measure, you can leave
your unit on at night and place an optional
panic button by your bed. But with all its
optional features, the Midex system is com­
plete, designed to protect you, your home and
property just as it arrives in its well-protected
carton.

The Midex 55 system is the latest electronic
breakthro ugh by Solfan Systems, Inc.-a com­
pany that specializes in sophisticated profes­
sional security systems for banks and high
security areas. JS&A first became acquainted
with Midex after we were burglarized. At the
time we owned an excellent security system,
but the burglars went through a wall that could
not have been protected by sensors. We then
installed over $5,000 worth of the Midex com­
mercial equipment in our warehouse. When
Solfan Systems announced their intentions to
market their units to consumers, we immedi­
ately offered our services .

COMPARED AGAINST OTHERS
In a recent issue of a leading consumer
publlcatton, there was a complete article
written on the tests given security devices
which were purchased in New York. The
Midex 55 is not available in New York
stores, but had it been compared, it would
have been rated tops In space protection
and protection against false alarms-two
of the top criteria used to evaluate these
systems. Don't be confused. There is no
system under $1,000 that provides you
with the same protection.

YOU JUDGE THE QUALITY
Will the Midex system ever fail? No product

is perfect, but judge for yourself. All com­
ponents used in the Midex system are of aero­
space quality and of such high reliability that
they pass the military standard 883 for thermal
shock and bum-in. In short, they go through
the same rugged tests and controls used on
components in manned spaceships.

Each component is first tested at extreme

tolerances and then retested after assembly.
The entire system is then put under full elec­
trical loads at 150 degrees Fahrenheit for an
entire week. If there is a defect, these tests will
cause it to surface.

PEOPLE LIKE THE SYSTEM
Wally Schirra, a scientist and former astro­

naut, says this about the Midex 55. "I know of
no system that is as easy to use and provides
such solid protection to the homeowner as the
Midex. I would strongly recommend it to any­
one. I am more than pleased with my unit."

Many more people can attest to the quality
of this system, but the true test is how it per­
forms in your home or office. That is why we
provide a one month trial period. We give you
the opportunity to see how fail-safe and easy
to operate the Midex system is and how
thoroughly it protects you andyour lovedones.

Use the Midex for protection while you sleep
and to protect your home while you're away or
on vacation . Then after 30 days, if you're not
convinced that the Midex is nearly fail-safe,
easy to use, and can provide you with a
security system that you can trust, return your
unit and we'll be happy to send you a prompt
and courteous refund. There is absolutely no
obligation. JS&A has been serving the con­
sumer for over a decade-further assurance
that your investment is well protected.

To order your system, simply send your
check in the amount of $199.95 (Illinois resi­
dents add 5% sales tax) to the address shown
below. Credit card buyers may call our toll-free
number below. There are no postage and
handling charges. By return mail you will
receive your system complete with all con­
nections, easy to understand instructions and
a one year limited warranty. If you do not have
stereo speakers, you may order the optional
blast horns at $39.95 each, and we recom­
mend the purchase of two.

With the Midex 55, JS&A brings you: 1) A
system built with such high quality that it com­
plies with the same strict government stan­
dards used in the space program, 2) A system
so advanced that it uses a computer to deter­
mine unauthorized entry, and 3) A way to buy
the system, in complete confidence, without
even being penalized for postage and hand­
ling charges if it's not exactly what you want.
We couldn't provide you with a better oppor­
tunity to own a security system than right now.

Space-age technology has produced the
ultimate personal security computer. Order
your Midex 55 at no obligation, today.

~
PRODUCTS

O THAT
® THIN~

Dept. RA One JS&A Plaza
Northbrook,llI .60062 (312) 564-7000

Call TOLL-FREE 800 323-6400
In Illinois Call •........ . (312) 564-7000

©JS&A Group, Inc.,1980
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Practical fusion reactor
not before year 20101

The ultimate in a clean and reliable
nuclear fuel-consumed in a fusion reac­
tor-will not be attainable in this century,
nuclear engineer Robert Conn of the Uni­
vers ity of Wiscons in told a recent meet ing
of the American Associat ion for the Ad­
vancement of Science. (Fusion reactors
have been sought as an almost-answer to
the problems of rad iat ion and pollution
assoc iated with fission fuels .)

Present research on fusion reactors has
been directed toward deuterium and tri­
t ium (heavy forms of hydrogen) fuels, but
the ultimate goal of fusion research is to
achieve fusion with ordinary hydrogen, Mr.
Conn told his audience.

Temperatures of 100 millio n degrees or
higher are requi red for fusion. At those high
temperatures, fuel atoms separate into a
plasma of nuclei and elect rons, in which
fusion reactions can occur. That plasma
must be conta ined in a magnetic field to
keep it from hitt ing reactor walls , cooling,
and stopping the fusion.

Trit ium-deuterium requires the lowest
temperature of any fuel to start a react ion,
and can be contained in the weakest mag­
netic field . But tritium, in particular, has
serious disadvantages: It is hard to pro­
duce and is in itself radioactive. Ordinary
hydrogen is readily available from water
and produces few radioact ive neutrons
when it fuses . But it needs much higher
temperatures and requires st ronger mag­
netic' fie lds .

Conn noted that success in t ritium-deu­
terium research is important in the study of
hydrogen fuel. Once a self-sustaining tri­
tium fusion reaction is att ained, very high
temperatures will be available for studying
the propert ies of plasma s at temperatures
approaching those that are needed for
hydrogen fusion.

He esti mated that a demon st ration tr i­
t ium-deuterium fusion reactor could be in
operation by the year 2000. Hydrogen­
based fusion reactors wi ll not be built for at
least another decade.,

ISCET Library opens again­
ancient schematics available

The ISCET Technical Library is open for
business at a new location. The Library was
the dream of Henry Golden, CET, who bui lt
up the reservoir of out-of-print information .
A serious illness in April 1979 left him
unable to operate the library. ISCET chair­
man Georg e Sopo cko, CET, packed up the
materials and too k them to Chicago,
where, afte r months of cata loging, they are
again availab le.

Serv ice tec hnicians needing cop ies of
" unobta inable" tech nical data may obtai n
them from the new address. The basic
search-and-copy fee is $2 for the first two

pages- 50 cents for each addit ional page.
Address George Sopocko, 5631 Irving
Park Road, Chicago, IL 60634 (phone 312­
545-3622).

George says he has a good supply of
schem atics for older TV and radio sets and
" a fairly good selection of diagrams for
shortwave and amateur rad ios and for
rad io and TV test equ ipment."

For further info rmation about the Inter­
national Soc iety of Certified Elect ronic
Technici ans, or to contact the CET test
administr ato r in your area, wr ite to ISCET,
2708 West Perry St. , Fort Worth, TX 76109,
or call 817-921- 9101 .

Electron microscope inventor
elect ed to Hall of Fame

Dr. James Hillier, former Executive Vice
Presiden t and Chief Scient ist of RCA, has
been elected to the National Inventors Hall
of Fame, for his development of the elec­
tro n microscope. The Nat ional Inventors
Hall of Fame was estab lished in 1973, by
the Nat ional Council of Patent Law Associ­
ations in cooperat ion with the U.S. Patent
Office.

Dr. JAMES HILLIER

While a gra duate student at the Universi ­
ty of Toronto, In the years 1937 to 1940,
Hill ier and a colleague, Albert Prebu s, de­
signed and built the first successful high­
resolution elect ron microscope in the
Western Hemisphere. In 1940, he was
invited by Vladim ir Zworykin (who was elec­
ted to the National Inventors Hall of Fame
in 1977) to come to the United States and
work as a research physicist for RCA. With­
in a few months he had designed the first
commercial elect ron microscope to be
made availa ble in the United States. During
the next severa l years he cont inued to
develop techniques which would extend
the capabil ities of the instrument and to
develop new methods of biological speci­
men pre parat ion.

Dr. Hill ier was named general manager of
the RCA Lab orator ies in 1957, and became

successively Vice President, Vice President
RCA Research and Engineering , Executive
Vice President, RCA R & E, and in 1976, the
year before his ret irement, Execut ive Vice
President and Senior Scientist.

Dr. Hillier has received 41 U.S. patents
, and is the author of more than 100 techn i­
cal papers.

COMSAT, Sears, are planning joint
satellite TV service

COMSAT General Corporation and
Sears, Roebuck and Co. have engaged in
discussions of a possible joint project for
provid ing satell ite-to-home subscription
telev ision service. The proposed venture
plans to offer high-quality programming
nationwide for a fee. Subscribers would
receive the service by roof-top antennas.
The new serv ice would require approval by
the Federa l Communications Commission.

Superconducting cyclotron for
Michigan State University. lab

Michigan State University and the United
States Department of Energy (DOE) have
signed a $25.7 million contract for estab­
lishing a Nationa l Superconducting Cyclo­
tron Laboratory on the MSU campus . Com­
plet ion is expected in 1984.

A cyclotron speeds up the nuclei of
atoms to veloc it ies of tens of thousands of
miles a second. Held in a circu lar orbit by
strong magnetic fields , they whirl through
the instrument in gradually increas ing spi­
rals, then are released like a stone from a
sling, to impact other nuclei. The flying
wreckage from the resulting collis ions gives
scient ists valuable information about the
structure of matter.

The superconducting magnets for the
MSU cyclotron are wound with a special
alloy of niob ium and titanium and are
immersed in a bath of liquid helium at a
temperature approaching absolute zero
(-456°F). That reduces the resistance of
the coi ls practically to zero , allowing fan­
tast ic magnetizing currents to flow . One of
the magnets to be used is already built and
tested. It has a lift ing force of 900 tons .

Former cyclotrons could accelerate the
nuclei of only the lightest elements. The
new superconducting type will be able to
hur l the heaviest ato mic nuclei in an accu­
rate, concentrated beam at their atomic
targets. Scientists expect thus to gain new
types of information not obta inable from
the older cyclotrons.

The new laboratory will contain two cy­
clotrons operatin g in tandem. The first,
operating at 500 million electron volts (500
MeV) will feed its accelerated nuclei to the
second, rated at 800 MeV, which will prop el
them to st ill higher speeds .

The facility will be used by visiting scien­
tis ts as well as by faculty members of Mich­
igan State University . R-E
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Toy manufacturers aren't
playing games

On the surface, the 1980 Toy Fair in New York was a routine affair.
Manufacturers displayed their fall and Christmas product lines to
dealers and reps. What wasn't routine about the event were the
toys themselves. By far, there were more "electronic" toys seeing
the light of day than ever before. In fact, they stole the show.

The hottest-sell ing electronic toys are the sports variety. These
include Baseball, Basketball and Football. Several manufacturers
were showing these toys, which included an LED display, sounds,
automatic score keep ing, and more. Hand-held versions of the
arcade games were also exh ibited. Using liquid-crystal displays,
these min i-versions mimicked their CRT-based big brothers with
such games as Space Invaders and Wipeout. Of course, there were
many more toys, inc luding casino games, radio-controlled cars, and
even a rad io-controlled two-wheel motorcycle.

From my point of view, the real show stoppers were the
innovative toys. These included a voice-actuated car that accepted
such commands as STOP, GO, LEFT and RIGHT. How about a
programmable car? Using an 8-key keyboard, you can, for example,
program it to go forward for 3 seconds, turn right for 1 second, left
for 2 seconds, reverse for 4 seconds and stop. Then, after placing
the car on the floor and pressing the START button, it's fascinating to
watch the car execute the program. Admittedly, it's not a giant leap
forward in terms of technology, but it is certainly a giant step for the
toy industry.

At the show, I managed to interview Garth A. Clowes, President
of Entex Industries, Inc. (one of the larger manufacturers of
electronic toys). He stated that the semiconductor manufacturers
have been very cooperative in helping him develop new products
and that he was looking towards developing an in-house
eng ineering capability that will include designers, software
programmers, and technicians.

As the present trend toward electronic toys continues, it will
prove to be a boon to both the toy industry and the electronics
industry. It will affect not only the battery manufacturers, but the
electronics industry as a whole. It looks as though another perfect
match has been born in Silicon Valley.
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JULY 1980

• Build An Environmental Control
System

Energy-efficient thermostat monitors in­
door and outdoor temperatures; then
controls your heating, ventilating, and air­
conditioning systems.

• Build a Raceway Video Game

You can pretend to be an Indy 500 race
driver without ever leaving the comfort of
your armchair after you build this video
game.

• All About Vertical-MOS

High-power semiconductor technology
produces devices with near-ideal charac­
teristics. Here's a look at how vertical­
MOS devices work.

• Bass Response vs. Enclosure Size

Hi-fi speaker systems keep getting small­
er. Here's a look at how the size of the
enclosure affects bass response and
some of the trade-offs that are made
when designing speaker systems.

PLUS:

Build A Synthesized Function
Generator-Part 2

Coax vs. Twinlead For Your TV
Antenna

How To Connect An AID Converter To
A Microprocessor.

Hobby Corner

Communications Corner

Service Clinic
CIRCLE 29 ON FREE INFORMATION CARD
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At CIEtJyouget
,electronics
career
training
frolO
specialists.
Ifyou're interested in learning how to in: air
conditioners, service ears or install heating
systems - talk to some other school. But if
you're serious about electronics, come to
CIE-The Electronies Specialists.
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Pattern shown on osci lloscope screen is simulated.
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o Active Duty

the exams get their Licenses . You
may already know that an FCC
License is needed for some careers
in electron ics - and it can be a
valuable credential anytime.

Find out more: Mall this
eard for your FREE
CATALOG today:

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

I'll send you a copy ofCIE's
FREE school catalog, along with a
complete package ofindependent
home study information .

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

Remember, ifyou are serious
about learning e lectronics . . . or
building upon your present skills,
your best bet is to go with the elec­
tronics specialists - CIE . Mail the
card or coupon today or wr ite CIE
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohio 44114.

_ _ _ _ _ _ _ ___ _ _ .Phone (area code )

Plus there's a professional quality
oscilloscope you build and use to
"see" and "read" the charactertstic
waveform patterns ofelectron ic
equipment.

You workwith experi­
eneed speeialists.

When you send us a completed
lesson, you can be sure itwill be
r eviewed and graded by a trained
electronics in structor, b acked by a
t eam oftechnical specialists. Ifyou
need specialized help, you get it fast
· . . in writing from the faculty spe­
cialists best qualified to handle
your question.
People who have known
us a long time, think ofus
as the "FCC Lieense
Sehool."

We don't mind. We have a fine
record ofpreparing people to'take . ..
and pass .. . the gover nment­
adnlinistered FCC License exams.
In fact, in continuing surveys nearly
4 ou t of5 ofour graduate s who take

r····.---·.·..-·-- I

• C IE Cleve land Institute of Electronics, Inc.
1776 East 17th S t r e e t , C le v el a n d , Ohio 44114I Accredited M ember Nationa l Home Study Cou ncil

•
0 YES . . . John, I want to learn from the specialists in elcctrontcs -cCffi .
Send mc mv FREE crnschool catalog - including details about troubleshooting

I courses - pius my FREE package ofhome study information.
Pr int Name _

• Address Apt. _

I City _

• S tate -'-'Ztp

•

Age _

Check box for G .1. Bill information : 0 Veteran

• Mall today:

•

M y father always told me that
there were certain advan­

tages to puttin~ al l your eggs in one
basket. "John, 'he said, "learn to
do on e important thing b etter than
anyone else, and you'll always be .
in demand."

I b elieve h e was right. Today is
the age ofspecial ization. And I
think that's a very good thing.

Consider doctors. You wouldn't
expect your family doctor to perform
open heart surgery or your dentist to
setabroken bone, either. Wouldyou?

For these things, you'd want a
sp ecialist . And you'd trust him. Be­
cause you'd know ifhe weren't any
good, h e'd b e out of business .

'Whytrustyour edueation
and eareer future to
anything less than a
speeialist'l

You sh ouldn't . And you certainly
don't have to.

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

We have to be good at itbecause
we put all our eggs in one basket:
electronics. Ifwe hadn't done a good
job, we 'd have closed our doors
long ago.
Speeialists aren't for
everyone.

I'll t ell it to you straight. Ifyou
think electron ics would make a nice
hobby, check with other schools.

But ifyou think you have the
cool - and want the training it takes
- to make sure that a sound blackout
during a prime time 1Vsh ow will be
corrected in seconds - then answer
this ad. You'll probably find CIE has
a course that's just right for you !

At cm,we eombine
theory and praetiee. You
learn the bestof both.

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

That's what happens with CIE's
Auto-Programmedv Lessons, Each
lesson uses world-famous
"programmed learning" methods t o
teach you important principles. You
explore them, master them com­
pletely . . . before you start to
apply them!

But beyond theory, some ofour
courses come fully equipped wi th
the electronics gear to actually let
you perform hundreds ofchecking,
t esting and analyzing projects .

In fact, dep en di ng on the cou rse
YO U ta ke, you'll do most of the ba sic
things professi onals do every day­
even use a Di gital Learning Laboratory
to apply the digital theory essen ti a l
to day to keep pace with electronics
in the eight ies.
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With typical 48-volt, 70-mA systems, the
resistance would be 800 to 850 ohms . Mr.
Gilder's circu it would not be capab le of
such a low resistance without additional
circuitry to prevent damage to the LED. I

Continu ed on page 24

MUSIC ON HOLD
I read the article, "Music on Hold," by

Jules Gilder, in your November 1979 issue,
with much interest and would like to make
some constructive suggestions.

First: As it is described, the unit will not
work on many phone systems-namely,
those that employ switching methods that
cause the line voltages described to be
reversed in polarity upon connection of the
calling number to the called number. Di­
odes 02 through 05 in Fig. 1 perform the
required switching function, to allow the
basic circuit to peform properly, regardless
of the polarity.

Second: The device resistance is too
high for many phone systems. To hold the
line properly, the device must have a low
enough resistance actually to access the
line if the phone were in the hung-up mode.
Normally, that would requi re a value of
1000 ohms or less to be placed across the
line-or whatever value of resistance
would be required to reduce the 48 volts
normally present on the line to approxi­
mately half that value.

maximum duty cycle of the system when
using the NE5560. The correct ratio for
determining the maximum dut y cycle is R2/
R1 plus R2, as stated in the Signetics Data
Manual.
JEFFREY M. RABOLD ,
Mansfield, OH

You're so rIght/-Editor.

ENERGY ALTERNATIVES
.Congratulations on your editorial, "Ener­

gy Alternatives-Research and Develop­
ment" (November 1979 issue) in regard to
a need for a much greater funding commit­
ment toward the development of photovol­
talc solar cell technology. Indeed, the good
news is that major breakthroughs are being
made in solar cell technology. The bad
news is that even solar cells may have a
waste-disposal problem. According to one
D.O.E. (Department Of Energy) off icial,
"the compounds used in 'doping' photo­
voltaic cells, such as cadmium, arsenic,
gallium, and indium may pose health risks if
not hand led properly."

As a suggestion, we should renew our
national comm itment to further space ex­
ploration, and "space industrialization" in
particular, to help solve down-to-earth en­
ergy problems. There are several reasons

~ for that:
1. Outer-space offers a large supply
of clean energy with the "solar pow­
er satellite" alternative.
2. Outer-space offers a low-gravity
environment for new and unique in­
dustrial processes.
3. Space engineering may continue
to payoff high dividends in terms of
appropriate "spinoff" products­
such as consumer items that help
home owners directly reduce their
energy bills (as with the NASA "pow­
er-chopper" device).
4. The vastness of outer-space
would provide a safe place for the
disposal of industrial wastes .
5. Most important: Space explora­
tion offers Americans the hope of a
new frontier, essential to human
grow1h and economic development.

With a strong commitment toward space
industrialization, we may someday see
photovoltaic solar cells being produced
very inexpensively for use on earth and in
outer-space.
PAUL JUSTUS,
Mission, KS

OOOOOOOOOOPSI
The schematic for "Not Just Another

Digital Clock", on page 62 of your February
issue, has an error in it. The emitter of tran­
sistor 01 should not connect to the emitter
of transistor 08. It should connect to the
common connections of all the LED's.
DERALD D. NYE,
Longmont, CO

You're absolutely right. What 's missing is
a jumper on the PC board. The holes are
there, but the jumper isn't. Many thanks for
calling It to our attention. Editor.

In the February 1980 Radio-Electronics
article covering versatile switching regula­
tors. I found an error in determining the
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O 't t You want a good price when you buy a DMM. Buton ge 0 ne more important than the price is what you get for
. your money-and that's where you really win with

of our DMMs\ Keithley. Our Model 169 and Model 130 DMMs
were designed inside and out to provide the perfor-

f h
· mance you want at prices that make sense.or t e pnce The Model 169 is a bench-size portable DMM. It's

• a five-function, 26-range instrument that's built to stand
up to years of rugged use. It's also the only low-priced

portable to annunciate range and function right on the display. Basic accuracy is a respectable
0.25%, and with alkaline batteries you could use 'it for a full year without changing batteries. (The
battery indicator on the display tells you when they're getting low.)

The Model 130 isn't just another hand-held DMM. It's got five functions and 2S ranges to
handle virtually all of the field or bench measurements you make. But its designed-in convenience
features set it apart. It weighs only 283g (10 oz.). Its two rotary switches (one for range, one for
function) are simply easier to use than pushbutton-type hand-helds, Its case is tough, 2.5mm
(.100"), impact resistant plastic. Its components are mounted on a single PC board which is

Get one
' for h cushioned to protect it from sudden jolts. It has

tea fuse protected lOA current range. And both
the battery and the fuse are externally accessible.

f Both instruments have big, 15mm (0.6") LCD

Pe r orm.ance. displays-up to 60% larger than some competitors'.
Both feature auto zero, auto polarity, overrange indica­

tion and low battery indicators. Both have a full range of available accessories, including test leads,
probes, current shunt and carrying cases. And both have another feature that sets them apart from
all the rest. They're both from Keithley.

I(EITHLEY Keithley Instruments, Inc.l28775 Aurora Road
Cleveland, Ohio 44139/(216) 248-0400 Telex: 98-5469

Call your nearest distributor for more information.

$149 $99
(Case & Stand , $10)
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the high junction-to-case thermal
conduct ivity needed for tempera­
tu re-sens ing , and in order to have a
convenient means for mounting on
the same heat sink as the output
devices whos e temperature is to be
sensed.

The equivalent circuit, using a
transistor, has an advantage over
the series-connected diodes. It can
be adjusted to give a crossover bias
of a precise value. Resistor R2 is
made larger in value to reduce
crossover bias current, and vice ver­
sa. Select a value that produces
exactly 135 milliamps of power-sup­
ply current dra in from the amplifier
at idling (quiescent) conditions. Re­
sistor R2 should never be so low in
resistance as to cause thermal run­
away (in other words, not less than
one-third of the value of 13~)...
2. The printed circuit board is not
available but a duplicate transparen­
cy of the printed circuit board, one­
to-one scale factor, is available for
$5.00, postpaid in the USA from
Daniel Talbot, 1 Dean Street, Hud­
son, MA 01749 .

DANIEL B. TALBOT
Hudson, MA

A

TRS-80 BREADBOARD
I really enjoyed the November, 1979

issue of Radio-Electronics, especially the
TRS-80 breadboard article and the Telco
article. Keep them coming.

There was one flaw in the TRS-80 bread­
board article. It stated that the Levell TRS­
80 cannot be used to control I/O devices.
That is not true. Although Level I BASIC
cannot access I/O, you can do so by using
machine language. By means of either T­
BUG or the Editor-Assembler, Levell users
can write programs to use with the bread­
board project.

It appears that the music-on-hold project
can do much more than the music-on-hold
feature. You may even be able to connect it
to your TRS-80 cassette interface, allowing
you to get out of having to buy an expen­
sive modem/acoustic coupler.
. These are just a few ideas your readers
can play around with . I hope they interest
you. R-E
COLIN PRINGLE,
Dallas, TX

A

2N51~1

'*

have accounted for that problem in the
enclosed diagram through the use of a LED
pilot-lamp assembly shunted by an appro­
priate Zener diode. The series resistance of
470 ohms produces a total device resis­
tance of 850 ohms. A neon 120-volt pilot­
lamp assembly is included to indicate in­
coming calls, in the event that the phone­
ringer is switched off . We have employed
the described circuit for some tim e, with
excellent resul ts .

Third: While our circuit does not employ
an audio-inject ion feature, it would be com ­
pat ible with Mr . Gilder's idea. Should a
tran sformer be include in the circui t , the
DC resistance of its wiring should be mea­
sured; and that value should be subtracted
from the 470-ohm series resistor.
BRUCE L. MACKEY
Cortland, NY

SUPER AMPLIFIER
Here is addi tional information on two

subjects relat ing to my article " Super Au­
dio Amplifier" in the December 1979 issue:
the substitution of an alternate circuit for
the D1300A not readily available RCA di­
odes used in my amplifier; and the avail­
ability of a transparency for the printed cir­
cuit board. Here goes :

1. Two diodes connected in series
may be replaced with a single tran­
sistor connected in the "amplified
junction" configurat ion . Or any
number of series-c onnected for­
ward-b iased diodes may be re­
placed in the same fashion . See Fig.
2. Use a power transistor (or medi­
um dissipation) in order to realize

;

Ap / 300A

fJ/30oA

c,

f
2NS/'tJ, 2 1014 " ' 8,
2./1/4"'1, M ile 350

O R.
/lII3'E370

8 €.
FIG. 2

Mr. Mackey is correct. The music-on­
hold circuit will, indeed, fail to operate on
any telephone system that employs switch­
ing methods which cause the line voltages
to be reversed in polarity upon connection
of the calling number to the called num­
ber. _

His second suggestion looks as if it will
work well, although I have not experienced
any difficulties with the resistance value
indicated. His approach, however, will cer­
tainly work on systems that I have encoun­
tered, and on systems that require lower
hold resistances.
JULES H. GILDER

LETTERS
Continued from page 22
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SK261C
Combo .
trunk &

roof with
swi vel

SK260C
Combo,
trunk &

roof

SK211
Trun k lip

with
swivel

• Spring-loaded, pure brass co il contact
pin assures solid, cor rosion-free cable
conn ec tion .

• Exclusive screw-in antenna cable
connector (patent no. 4,090,030)
provides simple, low loss solderless
connection.

--

SK110
Roof

1

• Weather resistant Noryl coil cover is
impervious to the ele ments. Outlasts
others, even in salt spray areas. Holds
like-new appearance longer.

• Base pla te triple chrome plated for

V corrosion-free, attractive appearance.

• Double thick trunk lip bracket will not
break.

• Entire antenna is at d.c. ground for
super, low noise reception.

TELEX COMMUNICATIONS, INC.

Turner Base Loaded Antennas are available
in five different models including swivel ball
mode ls for slant backs. Convenie nt
combination mount models include mounting
brackets for both trunk lip and roof mount in
one antenna.

8601 North east Highway Six, Lincoln, NE 6850 5 U.S.A,
Euro pe: 22 , rue de la Legion-d'Honneur , 93 200 St . Denis, France.

• Three grippers adapt mount to any hole
3/8 to 3/4 inch in diameter

Exc lusive roof top mount (patent no. 3,492,769)
allows quick, solid mounting on vehicle surface.

Turner outperforms others on the four
most important factors: power,
performance, quality and engineering.
When choosing your next CB antenna ­
check us out.

1/500 watt power capacity
1/1.1:1 SWR
1/ Built to last
1/ Easy to install
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Saga of Son-of-Satcom III
Ever since RCA Americom's Satcom III disappeared from

sight last December, each week has brought new ramifications
to the problem of what the cable TV industry will do about the
loss. The 24-transponder satellite was supposed to become the
primary bird for cable TV programming, with all of its trans­
ponders allocated for such services; Satcom I would have
become the Second Cable Network, with about a dozen addi­
tional services . Now amidst promises, threatened lawsuits,
make-goods, and a number of other activities, the situation has
temporarily been sorted out.

Satcom I will remain the main cable bird until a replacement
for Satcom III is launched next year. RCA has also made
arrangement with AT &T for use of Comstar D2 as an "emer­
gency replacement" with 11 transponders to be used for cable
programs. Then the colorful Ted Turner, who is supposed to
begin his Cable News Network in June, threatened to sue RCA
for $34 million in order to make sure the all-news channel was
aboard Satcom I. RCA capitulated and bumped one of its data
communications customers off Satcom I to make room for
Turner, with the possibility that the only other full-functional
transponder on that bird may also be shifted to cable TV pro­
gramming. (Originally it was believed that RCA would move all
its data customers to the AT &T satellite and keep the cable TV
programming on Satcom I and II. But since the AT &T trans­
ponders are "pre-emptible"-that is, AT &T can quickly bump
off customers if it needs the circuits-the data customers balked
at the arrangement.) What all that means is that if you're tuned
to a cable programming being sent via the Comstar D2 satellite,
it's possible that the show could be interrupted suddenly.

Meanwhile, RCA is completing its plans for what to do about
its future facilities . As it stands now, the original launch date for
Satcom IV in June 1981 now becomes the target for what is
being called Satcom III -Replacement. That bird will become
operational in October 1981. The new Satcom IV is slated to go
up that same month, and then become operational in February
1982. Both launches will be aboard Delta rockets (rather than
the Space Shuttle as had once been hoped) . RCA says that the
Son-of-Satcom III and Satcom IV will have technical improve­
ments over the current models, including spare on-board ampli­
fiers and higher-power amplifiers. RCA also says it wants to
improve the in-orbit restoration facilities for failed transpon­
ders, and in addition plans to upgrade 18 of the 24 transponders
on Satcorn IV to 5.5 watts and the other 6 transponders to 8.5
watts instead of the traditional 5 watts of power.

Complete earth station deregulation
The FCC has removed all regulations from receive-only satel­

lite earth terminals-an action that clears the way for smaller
dishes and for considerable cost savings on the construction of
TV receive-only earth stations and other downlinks . The FCC
move means that the price of earth stations could drop by about
50% within a year . Among other things, the ruling permits use
of dishes smaller than 1O-footdiameter and allows anyone to put
up a TVRO dish without obtaining legal and technical approval
from the FCC (although, presumably, zoning and other local
building ordinances must continue to be satisfied) . In its ruling,
the FCC warned that it is not giving the green light to satellite­
signal pirates-and underscored its continuing efforts to enforce
all the rules dealing with theft of service (Section 605 of the
FCC regulations).

Among the people most pleased by the earth-station deregula­
tion were executives of Mutual Broadcasting, which planned to
move ahead immediately with its radio/satellite network, and
cable-TV industry leaders who foresee even greater use-and
less expense--of widespread satellite/cable networks. In its
decision, the FCC left the door open for earth-station owners
who want to be licensed. Such individuals and companies may
seek FCC clearance to assure that they are avoiding any radio­
frequency interference from terrestrial facilities. If you want an
FCC license for your TVRO, the licensing period has been
extended to five years (from the previous three years) . Earth
stations currently under FCC licensing policies (mostly cable­
TV system's dishes) will continue to operate-but when the
current permits expire, there will be no FCC requirement that
they be renewed.

The prices keep coming down
Complete turn-key earth terminal facilities are now hovering

in the range of about $3,500-down from about $4,000 last
summer. According to experts in the world of private earth
terminals, further price drops are likely-probably shaving
another $700 per package by this summer. Antenna prices seem
to have bottomed out at $750 for a 10-foot dish. The next item
to drop in price will be low-noise amplifiers, with a 50% price
reduction-into the $500 to $600 range. Tunable 24-channel
receivers are also likely to fall in price from the $1,800 level;
experts believe that prices this summer may be as low as $1,300
to $1,50Q.-based on prototypes shown at last February's Satel
lite Private Terminal Seminar.

Sounds from the skies
While most of the attention about satellite broadcasting has

been focused on television, radio is coming on strong, and prom­
ises to grow even bigger as more audio signals take to the sky­
ways. National Public Radio is due to put its nationwide net­
work into service this spring; significantly on the fall day last
year when the first handful of NPR stations started picking up
satellite feeds, another new network was also starting up: RKO
General, which operates radio stations in several major markets
(including New York, Boston, and Washington), began its first
feeds on that date (all land-linked for now) . RKO's plans call for
a network of affiliates nationwide-and eventually most of them
will be linked by satellites. The RKO web features youth­
oriented programming, in addition to news and lifestyle fea­
tures, and company engineers are actively exploring small-dish
satellite equipment for use at each affiliate.

Of cour se, Mutual radio network-the nation's largest, with
well over 800 affiliates-is actively building its satellite net­
work . The major wire services, Associated Press and United
Press International, plan to send their radio newscasts directly to
some local radio stations via satellite (as well as the signals that
transmit the ticker-tape news reports). Meanwhile, ABC radio
is advancing its plans to send newscasts and other features to
affiliates of its four networks via a digit al signal transmitted
from sate llites. And even the cable-TV/satellite networks are
dripping with audio services: At least four high-fidelity music
services are transmitted on sidebands aboard the RCA satellite
carrying cable shows, including a disco-music channel , and clas­
sical-music feeds. (One of the four is Chicago 's WFMT, the
nation's first radio superstation.)

GARY H. ARLEN



KIT INCLUDES
• M08-1416 14-16 CMOS SAFE INSERTER • EX-1 14-16 EXTRACTOR
• M08-2428 24-28 CMOS SAFE INSERTER • EX-2 24-40 CMOS SAFE EXTRACTOR
• MOS-40 36-40 CMOS SAFE INSERfER

~ OK MACH INE & TOOL CORPORATION ~....01'.1 34 55 CONNER ST., IiRON X, N .Y. 10475 U.S.,A . \.0....1'----=-"" PH ONE 12121 99' 6600 TELEx NO 12~09' ~

""I NTED IN U .S.A .

MOS-1416 . MOS-40

MOS-2428

rATKHT "CHO'HC

I WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT I $29.95 I

INDIVI DUAL COMPONENTS =oJ
MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX.

OK MACHINE & TOOL CORPORATION 3455 CONNER ST. , BRONX , N.Y. 10475 (212) 994-6600/TElEX 125091
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EIUIPIEIT liD TIIIIIII
10 OTHEI SCHOOL CIIIITCH.
NIS TRAI INVITES YOU TO EXPLORE MICROCOMPUTERS,
DGIlAL SYSTEMS A MORE, WITH STATE-OF-THE-ART EOUIP NT
YOU ASSEM LE AND KEEl!
Without question, microcomputers are the
state of the art in electron ics. And NTS is the
only home study school that enables you to
tra in for this booming field by work ing with
your own production-model microcomputer.

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
sophist icated test ing
gear to learn how to
local ize problems
and solve
them.

We
believe
that training
on production­
model equipment,
rather than home-made learn ing devices,
makes home study more exciting and rele­
vant.That's why you'll find such gear in all 14
of NTS's electron ics programs .

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

~ In Audio Electronics, you'll be able to
~ assemble your own NTS/HEATH digital stereo
~ receiver with 70 watts per channel.
w But no matter which program you choose,
...J

w NTS's Project Method of instruction helps youoo quickly acquire practical know-how.
Cl::
0:
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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.

1.



Simula/e d TV Reception 4 .

o Check if interested in G.!. information.
o Check if interested ONLYin classroom training in Los Angeles.

e;
Cz
m
.....
(l)
00o

Zip _

Dept. 206-060

II 3.

Apt. City _

State _

Name ------- -- Age _

Address _

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Audio Electronics
o Communications Electronics 0 Auto Mechanics
o Digital Electronics 0 Air Conditioning
o Color TV Servicing 0 Home Appliances

•••••••._-----._-----_.-._-.._._-_.._--_._--~

NATIONAL ~rc::b</ SCHOOLS I~:d:~J.rn=~~
TECHNICAL·TRAD E TRAINING SINCE 1905 !1J ~ 'Q • r.::. l

Resident and Home-Study Schoo ls ~t \~ .. ....a;
4000 South Figueroa St.. Los Angeles. Calif. 90037 ~~. fi 6:E

NO OBLIGATION. NO SALESMAN WILL CALL. L~ .
APPROVED FOR VETERAN TRAINING. r-~

r------.··-------··-------J
NATIONAL TECHNICAL SCHOOLS !
4000 South Figueroa Street.
Los Angeles. California 90037

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

wit h on-board 20 column alphanumeric
printer and 20 character di splay. A6502-based

unit 4K RAM , expandable. 2 . The NTS/KIM-l
Microcomputer A single board unit with 6 dig it

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microcomputer wit h 1K RAM, expandable.
3 . The NTS/HEATH H-89 Mic rocomputer

features f loppy d isk storage, "smart"
video termina l, two Z80 micro­
processors, 16K RAM memory, expand­
abl e to 48K . 4 . The NTS/H EATH GR­
2001 Digital Color TV(25 " diagonal)
f~atures specia lized AGC-SYNC mut ing ,
fi ltered color and new sol id-state high
voltage tripl er rectifier.
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Global Specialties Corp.
Model 3001 Digital
Capacitance Meter
BACK IN THE HEYDAY OF RADIO SERVICING
(in the '30's), no respectable service bench
would have been complete without some form
of a capacitor tester. However, over the next 30
years or so the popularity of such devices
seemed to drop off until they were seldom con­
sidered when purchas ing test equipment for
most shops. For whatever reason, the populari­
ty of capacitance-measuring equipment has
recen tly taken a huge leap in the plus direction
and now, it would seem, no electronic service
bench would be considered "up-to-date" un­
less it contained a capacitance-measuring in­
strument.

Most test-eq uipment manufacturers have
introduced their own versions of capacitance
meters and few of them operate on the princi­
ples used in the testers of the 30's. Global Spe­
cialties Corporation, 70 Fulton Terrace, New
Haven, CT 06509 , is no exception to the rule
as they, too, have introduced what they consid-

CIRCLE 101 ON FREE INFORMATION CARD

er the ~rst tester available for the price. Desig­
nated the model 3001 Digital Capacitance
Mete r, it is designed specifically for profes­
sional use in all phases of electronics whether
that use is in servicing, production, or in the
laboratory.

Ease of operation is one of the first advan-

tages to be noticed when using the 3001. Mea­
suring capacitance is simply a matter of con­
necting the capacitor, turning the 3001 on,
setting the switch to the range required and
reading the capacitance. The actual value is
displayed on a large 3'j,-d igit LED display.
The accuracy is 0.1% of the reading and read­
ings can be obtained over the range of a few
picofarads to 0.1999 Farad! The front panel of
the unit includes an on/off toggle switch that
is much easier to operate than the usual slide
switches that have been finding their way into
more and more test equipment. To the right of
that switch is the LED display. Near the center
of the panel, there is a ZERO CAL control that is
used to balance out the capacitance of connect­
ing leads, test stands, or fixtures. Farther to
the right is the 9-position range switch and
finally the two banana jacks that are used to
connect the test leads.

Before attempting to operate the model
3001, it is recommended that the operator take
a few moments to read over the instructions
provided in the instruction manual. As with all
other good test equipment, there is a wealth of

continued on page 34

MRO solid state problel11s?

1,100 RCA SK Series
+3,000 JEDEC· Devices

4,100 MRO Solutions
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For full details, see your local RCA SK
Dist ributor, or send for free copy of
RCA MRO/lndustrial Replacement
Guide (1K6386). Write to: Sales Pro­
motion Services, RCA Distributor and
Special Products Division, P.O. Box
100, Deptford, N.J. 08096.

*Jo int Elect ron Device Engi neering Co unc il nOIiSKReplacement
Solid State



Sabtt·Ollics NEW Hand..held Digital Mtlltimeters •••

The only thing that
beats their performance
is their price.
Accurate performance you can rely on, time
after time. That's what you expect from a
quality DMM. But don't expect to pay as
much for it any more. Because now Sab­
tronics brings you top quality DMMs with
more features and better accuracy than
other comparable units on the market to­
day. And they cost surprisingly less!

We cut the price.
Not the quality.
What you get is a precision cra fted unit that
features single-chip LSI logic, laser trimmed
resistor network and a stable band-gap
reference element for better long term ac­
curacy. Basic DCV accuracy is 0.10J0. The
Model 2035A gives you 32 measurement
ranges over 6 functi ons and the Model
2037A an additional two temperature
ranges.

First in featu res.
First in price.

Both models feature a " touch- and-hold"
capability with the op tional prob e - a
reading is retained for as long as you
wish. Now you can make measurements in
hard-to-reach places without ta king your
eyes off the probe tip or stopping to
record data.

The two-terminal input for all
measurement functions eliminates
switching test leads when measuring voltage,
resistance or current. The Model 2037A even
has a built-in temperatu re measuring
circuit with a -50°C to + 150 °C range and
is supplied complete with the sensor probe.
It isidealfor checking IC, resistor,transistor,
heat sink and enclosure temperatures or for

monitoring environmental test temperatures.

Plus more features.
The Hi-and-Low power ohms capabili ty
allows you to make in-circuit resistance
measurements and to check semiconduc­
tor PN junctions. In addition automatic
polarity, automatic zero, automatic
decimal point and overload protection are
standard features. And you get up to 200
hour s operation from a single 9V tran­
sistor bat tery. The automatic "LO BAT"
indicator warns you of the last 20070 of
batte ry life. The large, crisp LCD
readouts allow easy viewing indoors or
outdoors in bright sunlight.--...

One-evening kit assembly.
Assembling either kit is simple with our
easy-to-follow, step-by-step instructions.
The built-in calibration references allow
you to calibrate the unit any time, any
place. We've even eliminated difficult
point-to-point interconnect wiring. All parts
mount on the PC board . The only wires you
solder are the two battery clip leads.

Order yours now.
With all of these feature s and perfor­
mance characteristics no other handheld
DMM comes even close to matching the
price/performance rat ios of the Models
2035A and 2037A. Providing the best
value for money in test equipment, Sab­
tronics has become one of the world 's
largest producers of DMMs. You can
order with confidence . Use the convenient
ord er form or call us with your Master
Charge or Visa number for prompt
delivery.

Makin g Performance Affordable

sab~§@
5709 North 50th Street, Tampa, Florida 33610

Telephone 813/623·2631

SABTRONICS SERVIC E AVAILABLE
IN MOST COUNTRIES OF THE

WO RLD
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BRIEF SPECIFICATIONS:
DC VOLTS: 1OO~ V . 1000V. 5 rang es
AC VO LTS: 100~ V - 1OOOV. 5 ranges
DC CURRENT: 0 .1 ~ A - 2A. 5 ranges
AC CURRENT: 0 .1" A - 2A - 5 range s
Hi-OHM S: 0 .1 !! . 2 0 M!! • 6 rang es
Lo-OHMS: 0 .1 !! - 20M!! • 6 ranges
TEM PERATURE: - 50 °C- + 150°C
( - 58 OF - + 302 OF), 2 ranges
(Model 2037A only)

Size:3'/1 "Wx6~ "Lx /5 /8"H
WEIGHT : 11 oz. lexcl. battery)
OVERLOAD PROTECTI ON: 1000V DC
or AC peak all vo ltage ranges. 2 50 V
DC or AC peak all Ohm s ranges ;
2A/250V fuse alt curre nt ranges .

.---------•..........................
I To: Sabtronlcs International, Inc., 5709 North 50th Street, Tampa, FL 33610 :
I Please send me I

I ModeI 2035AHandheld Multimeter kitts) @ $74.95 ea. $ .

I

ModeI 2037A Handheld Multimeter kitts) ~ $99.95 ea. $ _
___$hipping and handling @ $5.00 per kit (see below)t $ I

I Model THp·20 Touch-and-hold Probe(s) @ $19.95 ea. $, _
___Model AG-110Batlery Eliminator(s) @ $7.95 ea. $ I

I Model HVp·30 30 kV DC High·voltage Probe(s) @ $29.95ea. $ •

I
Florida residents add 4% State SalesTax $$'---- - - -

TOTAL I
I t enclose [J check" [J money order. Bill my [J Master Charge 0 Visa I

•

Card Account' Expiry date' _

•Allow 2·3 weeks clearance time for personal checks. No C.O,D. I

.--------- - - I Name I

I Str~et ApI. I

I City State Zip _

1'Conllnenlal U.S. only. AK. HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail. •

._--------~•........................~



CIRCLE 41 ON FREE INFORMATION CARD

Your breadboarding is a super-snap
with a solderless A P Super-Strip.

continued on page 38

this time should provide an accurate reading.
In the ranges over I ItF, the ZERO·CAL control
is disconnected and need not be adjusted since
the small amount of capacitance of the leads
would have a negligible effect upon the actual
measurement.

The input circuitry is qui te sensitive and in
extreme cases, when measuring small values, it
may be advisable to place the test capacitor in a
metal shield enclosure that is bonded to the
grounded lead of the test jacks . That will mini­
mize the effects of surrounding interference.
In the testing of this unit, we found that it
made some difference in the stability of the
readings obtained when the unit was moved to
various portions of the test bench . That was
noticeable only on the 1000 pF range when
measuring capacitors of less than 100 pF.

There is no reason to expect damage to any
capacitor when using the 3001 to test it as the
maximum voltage used during the testing
operation is about 3.5 volts (according tothe
manual); however, we were never able to
detect that much voltage at the test terminals.
Whi le on the subject of voltages, it may be a
good time to mention that Global Specialties
recommend that the capacitor to be tested be
thoroughly discharged before connecting it to
the test leads. The unit does have overvoltage
protection built into the circuitry in the form
of a 'j,-amp fuse.

In every test, the model 3001 came up with
flying colors . It performed exactly as the man­
ufacturer claimed it would and we were unable
to discover one negative aspect to talk about.
The size and shape were found to be very con­
venient for bench use as well as portable opera ­
tion . The sample supplied came with a model
334 ' Production Test Fixture that simply
amounts to an aluminum baseplate containing
two spring-loaded clips. The clips are connect­
ed to an 18-inch length of RG-58 /V cable that
connects to the model 3001. There are also
four (4) rubber feet on the bottom to protect
surfaces. In use, for such operations as sorting
large numbers of capacitors, all that need be
done is to insert the leads into the test fixture
and read the value on the model 3001. In addi­
tion, the model 335 Test Cable was supplied
with the sample unit. That is also a piece of
lead with two (2) alligator clips mounted at the
ends to clip onto the capacitor to be tested (or
the circuit to be checked). The company also
makes a set of alligator clips with a banana
plug attached for dire ct connection to the front
panel jacks.

Another optional accessory available is the
model 333 Tri-Mode Comparator. This unit
allows the select ion of capacitors that fall with­
in preset ranges. Those thresholds are adjust­
able by front-panel thumbwheel switches and
three outputs are available that will correspond
to Low, Good, and High.

For those who like to read specifications,
here are a few as published in the operational
manual. Nine ranges from 1999 pF to 199,999
ItF full scale. Accuracy: ± 0.1% of reading ± I
pF on 7 lower ranges; ± 0.5% of reading ± I
digit on 2 upper ranges. Temperature coeffi­
cient: ±O.OI %/degree C applies to all ranges .
Technique: dual threshold slope integration.
Excitation voltage: 3.5 volts max. Display: 3'/'­
digit high-brightness 0.5" character-height
LED. Overange indication and underange indi­
cation. Input protection: '/'-amp 250-volt fuse .
Power requirements: 105-125 VAC, 50/60
Hz, 6 Watts. Size (W XH XD): 10" X
3" X7" (254 X76 X178 mm), Weight: 3 Ibs
(1.4 kg) .

as many as nine 14-pin DIPs.
Instant-mount backing

and quick-removal screws
make stacking and racking
a snap, too.

Where to buy? Phone (toll­
free) 800-321-9668 for the
name of your local A P dis­
tributor.And ask for our
complete A P catalog, The
Faster and Easier Book.

chosen . For instance, in the I ItF range, the
scale will actually read out to 1.999 ItF . All
ranges are arranged to 'be in multiples of ten .
Th ey are : 1000 pF, 10 nF, 100 nF, I ItF, 100
ItF, 1000 ItF, 10 mF, and 100 mF. The latter
represents 0.1 Farad! (100,000 ItF). In the
lowest ranges where lead capacitance is an
important factor, the ZERO-CAL control will
null out the capacitance of the leads in use.
According to the book suppl ied, it is possible
to null out as much as 100 pF using this fea­
ture. Again, simplicity is the rule with the
model 3001. Connect the test leads to the
input jacks and leave the ends free of any
capacitor . A reading of a few picoFarads
should be noticed on the readout. By rotating
the ZERO CAL control from end to end it will be
found that at some point the display will read
zero . Connecting a capacitor to the test leads at

ndtas\el\s bOUt:'
"faste{ it ~e'te a\\ it

~\l3t ap A P PRODUCTS
INCORPORATED
1359w.Jockson St.
Painesville. Ohio 44077
Tel. 216/354 -2101
TWX: 810-425-2250

Build a circuit almost as fast
as you dream it up. Pull it
apart and do another­
everything's as good as new.

Our versatile Super-Strip
mini-breadboards give you
the same top-quality con­
tacts you get in our full­
scale ACE All-Circuit Evalua­
tors. Not so "mini," either.
You can build circuits with

EQUIPMENT REPORTS
contin ued f rom page 32

informat ion supplied to assist you in the opera­
tion of the new test gear. In addition to
explaining the use of the equipment, th e manu­
al also provides a recommended initial inspec­
tion to ascertain if it is operatin g properly
when received . For those who wish to know
mor e about the operation of the unit, a sche­
matic diagram-as well as a function al block
diagram and description-is provided. Appli­
cations, calibra tion, and mainten ance as well as
a discussion of the various capac itance-measur­
ing techniques that have been used through the
ages combine to provide the owner with a most
complete manu al.

The range switch is labeled with values that
are representativ e of the center of th e range
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~HITACHI VIZ RM TRIPLETT

ePHILIPS HICKOK 'FLUKEI====®

• Peak hold on voltage
and curren t func t ions

• Selectab le audible
indicator for
continu ity
or level dete ction

• 3 Y2-dig it resoluti on

• 0.1% basic dc accur

• LCD dispiay

• Overl oad prote c tion

• 3 1/ :z -digit reso lution

• 0.25% basic de acc ura

• LCD display

• Overl oad protection

•Six functions
de vo ltage
ac voltage
de current
ae current
resistan ce
diod e test

• Ninefunctions
de voltage
ac voltage
de current
ae current
resistance
diode test
conductanc e (1IRl
logic leve l and

continuity dete ct
temperature (K-type

thermoc ouple)

$139

• Two year pa rts
and labor warra nty

E'F::EL5U==:K::E::I ®DIGITAL MULTIMETERS

Model 8022A:
The Troubleshooter

• Seven functions
de vo ltage
ac voltage
de current
ae cur rent
resistance
diode test
conductance (1IRl

• 3 Y2~ ig i t resolution

• 0.1 % basi c de accur acy

• LCD disp lay

• Ove rload prot ection

• Free case

New Sweep/Function Generator
crop;iWM', MODEL 3020
~._- .111 • Four instr uments in one

package-sweep generator. tunc­
non generator. pulse generator.
tone-burst gener ator .

• Co vers O.02 Hz-2M Hz

• 10 00 : 1 tuning range

• Low-distortion high-accuracy
outputs

• Thr ee-step attenuator plus
vernier control

• Internal linear and log swee ps

• Tone-bur st output is front-p anel 0
externally programmable

Model 8020A:
The Analyst

$179;

• Measures capici tanc e
from 0 . 1pF to 1 Farad

• Resolves to 0 . 1pF

• 10 ranges for acc uracy
and reso lution

• 4 digit easy- to-read LED
display

• 0 .5 % acc uracy

• Special lead inse rtion
jacks or banana jacks

• Fuse protected

• Use s either rechargeable
or disposable batteries

• Over range indicat ion

• WIDE RANGING - frem199.9 pF full scale
(0.1 pF resokJticn) LP to 1999~F full scale, in
eightranges...virtual~ everycapacitanceycu'li
ever need to measure.

• FASTAND EPSf TO USE - Direct reacIng,
p.JSItxJ1tm ranges. .AJS1 Iig n ard read.

• EXCEPOONALLY/>/XURATE - pi"Wdes
± 0.1% base accuracy.

• TOUGH AND COMP!'CT - aJili to take rw;1l
usagewithout loss d caillratial accuracy. Fits
ard goesanywhere; takes' veryittle berch
soace: aw"ys t'ardIyfor QJicl< capacitance
checkout, matching, calbratial, ard trad<i1g.

• POAT.ABLE - Pa~, iightweil;t1t,eoerates
LP to ar:PffiXi11at~ 2IXJ hoursen a single 'iN
a!<alirebanery.

• EASY READING - big, clear, high<:orltrast
3'12-digrr LCDcispiay, a full0.5' high, readable
anywhefe.

• IJO.LUE PI>CKED - OJtstardng measurerrent
capabiily ard deperdat)Hty. OJtpertoonsOC
tirne<xrn1ant rreters, ard evenbricl;les cootirg
2 to 5 troes as rruch.

• RELiABLE - warranteed for 2 full years.

MODEL 3010

Call For Our Price

• Generates sine , square and triangle
waveforms

• Variable amplitude and fixed TTL square­
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function se lect ion

• Typical sine wave distortion und er 0 .5 %
from 0 .' Hz to 100kHz

• Variab le DC offset for enginee ring

,~.............. app lications• veo externa l input for swee p-freq uency
tests

AVAILABLE NOW
$8995

New Portable Digital Capacitance Meter

ffij¥@'M' MODEL 820

Call For Our Price

$169

LX304 DIGITAL MULTIMETER

FAST,EASY, ~
ONE HAND NEW
OPERATION

HICKOK

~_~ATAPRECISION
Model 938

0.1%, 31/2·Digit, LCD DIGITAL
CAPACITANCE

METER
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~I LEADER D DORIC I
• Non-Linear Systems ~.l:lATAPRECISION

1%

.5%

ACCURACYRANGE

AC VOLTAGE

DC CURRENT

1200Q, 2kQ, 20kQ, 200kQ, 20M Q I .5%

DC VOLTAGE

KEITHLEY

I2mA, 20mA, 200mA, 2000mA, 10A I 3%

RESISTANCE

I2mA, 20mA, 200mA, 2000mA, 10A I 2%

AC CURRENT

I200mV, 2V, 20V, 200V, 750V

I200mV, 2V, 20V, 200V, 1000V

MODEL 130
DIGITAL MULTIMETER

SUPER
SPECIAL
HICKOK 385X

SOOMHz COUNTER

High Sensitivity.

Wide Bandwidth. --::..::..:=...~.::.!t~
Single Shot Trigger. P-D-A CRT.
• 5mV sensitivity facilities accurate signal viewing from low level sources.
• Built-in delay line makes it easy to view the leading edge of a pulse.

• Single shot trigger (CH·1 , CH·2) captures transient phenomena - no
guesswork, no "double-takes" .

Model LBQ-5 0

30 MHz Dual Trace
Scope with Delay Line

List Price $ 1 100

$87995

Single Trace 15MHz
Reg. price $349.

$29995

Dual Trace 30MHz
Regular price $598.

$49995

30 MHz
15 MHz
15 MHz Portable
10 MHz
10 MHz
5MHz

MS-15

Dual·Trace
Dual-Trace
Dual-Trace
Dual·Trace
Single-Trace
Single-Trace

1479
1477
1432
1476
1466
1405

THESE 1980 B&K OSCillOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

Dual Trace 15 MHz
Reg. price $465.

$39995

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

·ORTABLE
)SCILLOSCOPES
ATTERY OPERATED

I Non-Linear Systems
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THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
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EQUIPMENT REPORTS
continued f rom page 34

If you're in the market for a new state-of­
the-art digital capacitor meter then you should
take a serious look at the Global Specialt ies
Corporation's model 3001 Capacitance Meter.
It may be just the item you have been looking
for. Th e model 3001, including the model 335
test cable, retails for $275. The mode l 334 pro­
duction test fixture retails for $21.90. The
model 333 tri-mode comparator retails for
$~~ ~E

Heathkit/Thomas
Model TO-1860
Electronic Organ Kit
SOME COMPUTERNIKS LIKE TO MAKE ELEC­

tronic music the hard way, by programming
the pitch, duration, and timbre (and maybe
more) for each note, which can take a lot of
time, even for a little 16-bar tune .

If you're more interested in making music
than in programming it, there's an easier way.
You can build the Heathkit/Thomas To-1 860
electron ic organ. Before you say an organ is too
hard to play, what with two keyboards, pedals,
and all those controls, consider this : the TO­
1860 uses a microprocessor" to automate just
about all the tricky stuff, so that you can con­
centrate on just making music.

Microprocessor controlled
In this kit version of the Thomas Organ

Company's Troubadour model, a microproces­
sor controls the inputs from the keyboards,
pedals, and pushbutton switches. Two ROM

CIRCLE 102 ON FREE INFORMATIO N CARD

IC' s store the percussion rhythms and some
fancy accompaniment patterns.

The microprocessor performs quite a variety
of jobs, including sounding only one pedal note
at a time by programming for low-note prefer­
ence, generating the lower octaves from the 12
top-octave frequencies, and controlling the
rhythm ROM's. It also controls the accompa-

. niment features by putt ing them on multi­
plexed lines, and then using a I-MHz clock to
help pick out the right signals at the right time,
so that the keyboard notes, pedal notes, and the
special featu res all sound only when they're
supposed. to.

Even if you can't read music
For people who can't read music, the organ

provides a combination of color-coded keys
and lettered keys, that are illuminated from
underneath by fluorescent lamps when you
push the Color-Glo switch.

Several books of music are provided, in
which the color-coded music is written so that
if you can already read notes, you play it that
way, and if you can't, then you look at the
letter printed inside each note in the melody,
and play it on the matching key of the top
keyboard .

The music staff behind the notes is colored
to show which of three chords you should play
on the lower keyboard. Colored plastic chips
underneath the keys are lit up, showing which
keys make up which chords.

Once you learn how to play the keys accord­
ing to letters and colors, you can try the pedals.
You need only three to start with, and they're
also color-coded.

Microprocessor Does The Work
To do anything fancier than described so far

would be difficult for a beginner. But the TO­
1860 contains a microprocessor that automates
most of the difficult keyboard fingerings and
pedal-playing, such as walking bass, strum,
arpeggios, etc.

By depressing one of the FEATURES buttons
above the keyboard, the microprocessor does
the hard work letting you play some very fancy
music with only two fingers and a toe. Some of
the features even play the pedal note for you.

The CHORD MEMORY feature will play, for.
instance, a C-chord when you press the C key
in the special octave on the lower keyboard . At
the same time, the corresponding pedal note
for that chord is played, without your toe
touching a pedal.
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Shown here: XL100 Horizontal Color TV Module



Rhythm features
Nine pre-program med dru m-rhythm pat­

terns, ranging from waltz to rock, are con­
trolled by switches. The FANCY FINGERS

switch adds a pre-programmed accompani­
ment that 's different for each of the nine
rhythms. You can use that as an accompani­
ment to your one-finger melody, instead of the
chord memory.

Four ACCOMPAN IMENT PRESET switches pro­
vide unique voices (piano, guitar, banjo, harp)
that play in rhythm along with whatever drum
rhythm has been switched on.

The automatic STRUM featur e will strum
whatever particular notes you hold down with
your left hand, within that speciallower-manu­
aloctave.

A switch on the volume-control pedal per­
mits playing arpeggios, which will sound harp­
like.

Inside the organ
A master oscillator drives an IC called the

top-octave synthesizer that divides the top fre­
quency in order to generate the twelve notes of
the top octave.

The two LSI rhythm IC' s are ROM 's that
contain bit patterns for the nine rhythms,
walking bass and fancy-fingers coding.

The microprocessor turn s the manual and
pedal notes, and the various featur es, on and
off at the right times. .

The microprocessor IC , designed by Tho­
mas Organ Co. and custom-made by AMI, is
proprietary.

BUilding the organ
Construction of the Heathkit/Thomas or­

gan is greatly simplified by virtue of the fact

that the nine major circuit boards have already
been prewired and tested for you. The organ
cabinet is fully assembled, the wiring harnesses
are precut and color-coded, and several switch
units are preassembled .

So what do you build? You assemble the
pedals and the switches they activate , the fluo­
rescent-light circuit s, the stereo amplifier, and
the two keyboards. You install all of them in
the cabinet, along with the nine preassembled
boards and switch units, the two speakers, and
the reverb unit.

Once you get the organ working, you can
switch off the loudspeakers and use head­
phones, if you're a beginner, or are bashful, or
play late at night.

Stereo input/ output jacks are provided for
recording your music, or for playing a duet
with previously-recorded tapes.

The three music books that come with the
organ show you 36 combinations of the ten
solo and five accompaniment voices. Many are
quite striking, such as Huge Theater Organ.
Hollo w Liquid Tibia. Calliope. and Honky
Tonk Piano.

You can play the Heathkit/Thomas organ
with just the two keyboards, the pedals, and
the 15 voice stops. But the fun really begins
when you let the microprocessor and the ROM
circuit s help with making fancier music, by
adding a rhythm accompaniment and a walk­
ing bass, or playing single-finger chords, or the
strum, or the arpeggio or . . .

You'll need months to discover all the com­
binations of voices and features that are possi­
ble with this organ, which is even more of a
bargain now at the new price: $1495; originally
it was $1750. Write to: Heath Company, Ben­
ton Harbor, MI 49022. R-E

Lafayette BCR-101 General
Coverage Receiver

CIRCLE 103 ON FREE INFORMATION CARD

RECENTLY . A LARGE SAMPLING OF MODESTLY

priced general-coverage communications re­
ceivers has been marketed. Most of those
receivers have been in the $300-$700 range.
Now, Lafayette (III Jericho Turnpike, Syos­
set, NY 11791) offers a general-coverage
receiver for only $249.99. Can it compete?
Let's take a look.

The model HCR-lDl tunes from 170-400
kHz, and 0.53-30 MHz (with some extension
to about 31 MHz) . It does not feature a digi­
tal-frequency readout as do the more expensive
units , but it does have an accurately calibrated
bandspread dial.

The main frequency display is on a printed
drum . Calibration points are marked every 500
kHz, with the bandspread dial filling in every 5
kHz . '.

The receiver may be powered directly from
120 VAC, or by an external 12-volt battery
supply (specified as 13.8 volts for mobile

RCA remanufactured
modules are as good
as new.oreven tidter.
You can be sure you're using a product of the high­
est quality when you install RCA remanufactured
modules.

Each dud module returned to RCA is critically
inspected . Those that don't meet factory standards
for remanufacturing are scrapped . Accepted units
are then cleaned and repaired . If any engineering
improvements have been made in the module
design, they are incorporated, where feasible , to
make sure the module meets or exceeds original
specifications for performance and reliability.

Included in RCA's rigid remanufacturing process
are all IF and chroma sweep alignment adjustments,
and setting of all circuitboard pots. Other tests
include extreme temperature cycling of all modules,
and vibration testing of selected types to disclose
intermittent problems.

Finally, the modules are sample-tested by RCA
Quality Control Engineering. If only a single module

fails to meet the original manufacturing specifica­
tions for performance, the entire lot is rejected.

In many cases, an RCA module can replace one or
more ear lier versions because it is designed to be
compatib le in older app lications. This RCA design­
improvement policy minimizes the number of types
you need for servicing, reduces the amount of your
investment, and improves instrument performance.
The remanufactured module shown here, for exam­
ple, can be used in place of five different modules.

RCA 's remanufacturing process assures you of the
most dependable replacement modules you can
buy. You can be sure they are as good as new - or
even better.

Hen Distributor and
Special Products Division
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Our tests

Front-panel jacks are provided for tape
recording and playback, and headphones or
externa l speaker. The BCR-101 contains a hus­
ky 5 X 2-inch oval speaker.

Rear-apron connections are provided for
external battery power, external antenna, oscil­
lator output for direct frequency-counter mea­
surement, and tape input for playback.

Although there is a strong tendency for
manufacturers to label low-cost receivers
"communications" receivers, they are not;
they are strictly for non-demanding hobby lis­
tening . If I were in a remote outpost some­
where, and my survival depended upon com­
munications, I would not want to depend on a
low-cost genera l-coverage receiver. That is not
to say that the BCR-101 is incapable of reason­
ably good performance. It gives an excellent
account ing of itself-when it's viewed in prop­
er perspective.

The IF-selectivity skirts are quite wide.
There is hardly any rejection in adjacent fre­
quency interference when switching to the
NARROW mode. The noise blanker should work
better. When adjusted as crit ically as possible,
the reduction in electr ical pulse noise is barely
perceptib le. True noise blankers are exception­
ally effective against sharp-ri~etime pulse
noise.

The calibrated bandspread dial is remark­
ably accura te. Although calibration points are
provided every 5 kHz, it is possible to interpo­
late frequencies to within 2 kHz or better
when the main tuning dial is accurately set.
Unfortunately, the main tuning-drive mecha­
nism is quite sloppy, with severe slippage and
backlash. Critical adjustment is quite a chore.
The bandspread dial is much better, but is
functiona l only above 3.5 MHz.

The BCR-101 has excellent sensitivity, cer­
tainly as good as anythi ng else we have heard in
the low-price range. Large-signal handling
characteristics leave something to be desired,
however. The receiver becomes completely un­
glued in the evening listening hours when the
bands are really open. Sharper IF filters would
certain ly have helped here. Reducing the RF
gain contro l is of some assistance.

Short-term frequency stability of the BCR­
101 is quite good. After a short warmup peri­
od, CW and SSB signals are easily adjusted
and very readable. Mechanica l stability is
excellent. It takes a substantial rap on the cabi­
net to wobble the dial setting .

The tracki ng contro l is essentially a tr immer
for peaking the RF and mixer stages. Unlike a
preselector, there is no possibility of peaking
the control on an image frequency by mistake.
When the contro l is peaked, it is on the proper
range. We liked that feature .

The AGC is quite fast, result ing in severe
pumping when the RF gain contro l is reduced
during strong CW or SSB signal reception.
Audio quality is excellent-voice tapered for
communications reception .

A special comment on the low-frequency
range. Even with a short antenna connected,
we were able to receive an unusually large
number of low-frequency stations. That cer­
tainly will be appreciated by the low-frequency
DX'ers.

The operating manual is very comprehen­
sive. It includes detailed circuit diagrams, PC
layouts, parts locations, alignment and calibra­
tion steps, and user hints . It is an outstanding
manual to accompany such a modestly-priced
radio. R-E

FOR THOSE ON THE GO
FROM .. .

weighs 13 pounds.
A dual-50/500 kHz crysta l calibrator is a

welcome feature. It permits accurate tuning on
all ranges, with its harmonics detectable well
th rough the highest tuning range of the receiv­
er. We found the absolute calibrator frequen­
cies to be slightly off, but an internal align­
ment of the calibrator could easily correct that
problem.

The beat-frequency oscillator is continuous ­
ly adjustable between upper and lower side­
bands to help optimize signal reception . A
noise-blanker circuit is provided for electri­
cally-noisy environments.

A separate RF GAIN cont rol permits the user
to reduce gain for reception of signals that
might cause overloading. A tracking control is
used to peak the RF sensitivity of the receiver
on each range.

LX303 digital multimeter wit h
easy-to-read LCD display.
Only$79.95

Model 216 Transistor Tester
with fast, automatic switching
for instant good-bad analysis of
NPN's, PNP's, FET's, diodes and
SCR's in or out of circuit .
$135.00

Model 240 Video Generator with
10 step gray scale sta irc ase for
VTR, CCTV monitor and TV
applications. $159.00

LX304 digital multimeter with
automatic decimal point, built in
low battery indicator and .
transistor testing capability.
$89.95

Your Toolbox Tesl Bench

EQUIPMENT REPORTS
continued from page 39

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue • Cleveland, Ohio 44108
(216) 541-8060 TWX: 810- 421-8286

installations) . Current drain is less than 500
milliamps on DC.

The superheterodyne circuitry is double
conversion above 3.5 MHz (with IF's of 2.15
MHz and 455 kHz), and shortwave sensitivity
is better than I microvolt.

Switchable selectivity may be adjusted for
6-dB down at either 8 kHz or 3 kHz . The
audio outp ut is 2 watts into 8 ohms, rated at
10% harmonic distortion at full output.

Image-rejection specifications look unusual­
ly good for a low-cost radio: 50-70 dB down on
all ranges. Our on-the-air tests confirmed the
low image response.

The BCR-101 is unusually compact. Mea­
suring 12 X 7 X 9'/,-inches, the receiver

40
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An ExtraordiJ1ary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOKCLUB
take 6of these 24 unique $199 for
any electronics books _ ALL

(values to $103?!) for only SIX
with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books
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------------_.• ELECTRONICS BOOK CLUB
• Blue Ridge Summit, Pa. 17214
• Please open my Trial Membership in ELECTRONICS
• BOOK CLUB and send me the 6books circled below. I

understand the cost of the books I haveselected is
• only $1.99 for all 6, plus a sma ll shippingcharge.If
• not delighted, I may return the books within10 days

•
and owe nothing, and have my Trial Membership
cancelled. I agree to purchase at least four addi-

• tionaI books during the next 12 months after which I
• may cancel my membership at any time.

800 1006 1050 1064 1066 1070 1077 1108
• 1111 1113 1136 1148 1160 1163 1167 1169
• 1178 1183 1184 1194 1199 1206 1212 1234

• Hame Phone _

• Address _

• City _

•State Zip _
ElECTRO NICSBOOK CLUB, Blue Ridge Summit, Pa. 17214 • (Valid for new Members only. Foreign and Canada add 15°".)RE-680

CIRC LE 24 ON FREE INFORMATION CARD

M ay we send you your choice of 6 of these practical
time-and-money-saving books as part of an un­

usual offer of a Trial Member ship in Electro nics Book
Club?

Here are quality hardbound volumes. each espe­
ciaUy designed to help you increase your know-how.
earning powe r. and enjoyment of elec tronics. What­
eve r your interest in electronics, you'll find Elec­
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit.

This extraordinary offer is intended to prove to
you thro ugh your own experience, that these very
rea l advantages can be yours ... that it is possible to
keep up with the literatur e published in your areas of
interest. and to save substantially while so doing. As
part of your Trial Member ship. you need purchase as
few as four books during the coming 12 months. You
would probably buy at least this many anyway. with­
out the substant ial sav ings offered thr ough Club
Membership.

To start your Membership on the se att ractive
terms, simply fill out and mail the coupon today. You
will receive the 6 books of your choice for IO-day
inspect ion. YOU NEE D SE ND NO :-'lONEY. If
you're not delighted , return the books within 10 days
and your Trial Membership will be canceUedwi thout
cost or obligation.

Facts About Club Membership
• The6introductoryboohot your choicecarrypublisher's retail
pnces of up to $103.70.They areyours tor only$1.99 forall 6
(plus postage/handling) withyour Trial Membership.
• Youwill receive the Club Hews.describing thecurrentSelec­
lions. Alternates. and otherbooks. every 4 weeks(13,a year).
.If you want the Selection. do noth ing. it will besent to you
automatically. If youdonot wishtoreceivetheSelection.orif you
wanttoorderoneotthemanyAlternatesoffered. you simplygive
instructions on the reply form (and in theenvelope) provided .
and return it tousbythedate specified . Th isdateallowsyouat
least 10days inwhichtoreturn thetorm. lt. becauseoflatemail
delivery. you donot have 10 days to make a decision and so
receive an unwanted Selection. you may return it at Club ex­
pense.
• To complete your Tnal Membership. you need buy only four
additional month ly Selections or Alternatesduring the next 12
months, You may cancel your Membership any lime after you
purchase these four books.
• All books-mclud ingtheIntroductory Offer-are fullyreturn­
able after 10days if you're not completely satisfied.
• All books are offered at low Member prices. plus a sma ll
postage and handling charge.
• Continuing Bonus.If you continueafterthisTrialMembership.
youwill earn a DividendCert ificateforeverybook you purchase.
Three Certificates pluspayment of thenominalsumof $1.99 will
entitleyoutoavaluableBook Dividendofyour choicewh ichyou
may choose from a list ptovided Members.



Catchthe fastest Crmeter under$200
...the autoranging 830

It's happened again . B&K-PRECISION
was the first company to offer a lab­
quality C-meter for under $150, now
we're first with autoranging for under
$200. The new Model 830 autoranging
capacitance meter is fast, accurate and
built with famous B&K-PRECISION
depe ndability.

The 830 offers features that are tough
to match at any price, such as 0. 1pF
resolution, large 31,6 digit LCD display
and fuse protection against charged
capacitors. Basic accuracy is 0.2%,
much greater than the tolera nce
of most capac itors .

Ease of operation is another strong
suit for the 830 . On the prod uction line ,
even untrained worke rs can be quick ly
instructed on proper operation, making
the 830 ideal for component sorting
and selection. If capacitors to b.:: mea­
suredare limited to a narrow value
range, the "range hold" capabi lity of the
830 can freeze it onto one range-an

added time saver. This feature, along
with the fast reading time of the instru­
ment, makes the 830 espec ially valuable
for incoming inspection applicat ions.
On the enginee ring bench, the 830 is an
exce llent means of pre-testing critical
capac itors .

For applications suited to manual
ranging , B&K-PRECISION offers the
820 at an even lower cos t. In fact, for
the cost of some autoranging units , you

could almost purchase both the 820 and
830! The 820 also provides 0.1 pF
resolution . With full 4-digit LED
display, readings extend to I Farad.

With either B&K-PRECISION
Cvmeter.you can measure unmarked
capacitors . .. verify capacitor tolerance
. .. measure cable capacitance . .. select
and match capacitors for critical circuit
applica tions . . . sample components for
quality assura nce . . . measure complex
series-parallel capacitor networks .
accurately set trimmer capa citors .
check capacitance in switches and other
components . Both instruments have
front-pane l lead inser tion jacks for
fast in-out testing.

Optio nal accessories for the 830 and
820 include a rechargeable battery pack,
AC charger and carrying case . For more
informat ion, see your local distributor
and see why B&K-PRECISIO~ is
now the leading supplier of digital
capacitance meters .

~DYNASCAN
~ CORPORATION

6460 W. Cortland Street· Chicago, IL 60635 • 312/889-9087
International Sales , 6460 W. Cortland Street , Chicago , IL 60635 USA: TELE X: 25·3475

Ca nadia n Sa les, Atlas Electronics. Ontario

/
Mode/820 $140

Mode/830 $199

~OYNASCAN:;rCORpOR ATION
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A
HISTORICAL
LOOK AT

TELEVISION
KATHY GOFORTH

Television technology is progressing at a rapid rate-but
the major advances were really made years ago.

IN I<J~<J . WH EN THE FIRST ISSUE OF Radio·

Electro nics-then Radio-Crai l-took
up the discussion of an infant technology
ca lled television. the conse nsus at the
neighborhood tavern (where television
would eventually find its first mass
audience) was that com munication had
reac hed its zeni th with radio. To the
general pub lic of 50 yea rs ago . the idea
of sendi ng moving images through space
seemed the impossi ble dream of ove r­
optimis tic engineers. Today Americans
alone own as estimated 146 million tele­
vision se ts -more than the number of
te lephones . refr igerators. automobiles .
or bathtubs . TV has moved from the
impossible to the indispensable . A
viewing aud ience. includ ing some who
once co nsidered video communicat ions
as remote a not ion as a spaceship to the
moon. already looks back a full decade
to the time when it watched. from the
comfort of the living room sofa . that
first human step on the moo n.

But as tonishing as television 's futu re
is certain to be, its phenomenal success
story already lies in the past - in the
drama of its ea rly development . the
q uantum leap from mechanical to elec­
tronic , and the metamorp hos is from'
black-a nd-whi te to co lor. The subplots
to the ta le include global neglect through
two worl d wars , a perpetu al and frus­
trating lag betwe en theory and work­
able hardware . a se ries of lively disputes
o ver uniform sta nda rds . and an out­
and-o ut batt le betwee n two early color
syste ms.

The beginning
The story begins at that unidentified

moment in the distant past when man
first hatched the dream of extending
human vision beyond the limitat ions of
location . But television 's practical his­
tory begins on ly about 100 years ago,
with the discovery of the early principles
rieeded to make it possible . By 1929.
milestones alread y included the 1873
disco very of the photoconductivity of
se lenium and the idea of scanning a '

1947 TELEVISION BREAKTHROUGH. Motorola
introduced first black-and-white TV receiver to
sell for under $200.

picture ' s e lements in rapid succession,
line by line and frame by frame . with
reliance on the persistence of human
vision- proposed about 1880. That im­
portant theory established the pos­
sibility for single-wire tran smission and
led in 1884 to the patent by German
sc ientist Paul Nipkow of a complete
tele vision sys tem characte rized by the
spirally-perfora ted rotat ing disc. The

Nipkow disc, as it came to be called ,
would be used in one form or another in
all workable tele vision systems until
the advent of electronic scanning.

As ea rly as 1897 German inventor
Karl Braun had devised the cathode­
ray tu be. and in 1907 Russian sc ientist
Bori s Rosing reproduced crude geo­
metrical patt ern s using a cathode-ray
tele vision system with a form of mirro r­
drum sca nning at the camera end. A
year later. Scottish electrical engineer
A.A. Campbell-Swinton outlined a
method for tele vision using a cathode­
ray tub e at both receiver and camera
ends-in all essentials the basis for
modem T V, but an idea too adva nced
to be put into practice in 1908. (In 1904
Engli sh physicist J .A. Fleming had
contributed the two-electrode valve; in
1906 American inventor Lee deForest
had pro vided the grid for amplification. )

Ea rly television research came to an
abrupt halt with the outbreak of World
War 1. and although full-time ex peri­
mentation was n' t resumed until the re­
turn of peace , by 1923 scientists in both
the U.S . and England were at work on
television sys tems using the Nipkow
principle and the neon gas-disc harge
lamp, invented by D.M. Moore in the
U.S. in 1917. In 1925 Charles F. Jenkins
used such a sys tem to broadcast sil­
houettes from his Washington, D.C.
workshop. and in 1926 John Logie Baird
in England transmitted moving picture s
in halftones- scanned in only 30 lines.
repeated about 10 times a second- to
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FIRST PUBLIC DEMONSTRATION of inter-city television broadcasting took place In 1927. Herbert
Hoover, then Secretary of Commerce, was speaking In Washington and seen on television screens at
Bell Telephone Laboratories in New York.
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give what might be called the first
demonstration of "true" television.
Baird's system formed the basis of the
experimental broadcasting that began
in England in 1929.

The post-war years also brought the
landmark invention of the iconoscope
by Vladimir K. Zworykin, a Russian
scientist and recent immigrant to the
U.S. The 1923 breakthrough put Camp­
bell-Swinton's advanced theory into
practice, giving the camera its "eye"
and providing the final missing element
needed for modern television. The
crude but workable, partly-electronic
TV system Zworykin developed that
same year became the basis for the sys­
tem used in 1939 for the first public
demonstration of television, by RCA.
at the New York World's Fair.

The 20's continued as a decade of
enthusiastic research. and a variety of
experimental television systems were
demonstrated. The new technology left
much to be desired. however. and even
when experimental broadcasting began
television made little headway toward
public acceptance. Its audience re­
mained limited to small numbers of
engineers and a slowly expanding coterie
of home kit-builders. The latter had a
chance to become acquainted with
terms such as "automatic synchroniza­
tion" and "interlaced scanning" before
the electron beam swept the whirling
disc into discard. bringing the early
period of television's development to a
close. By the early 30's scientists had
come to pin their hopes for improved
pictures on the all-electronic systems
and had turned their attention in that di­
rection. TV's future mass audience still
clustered contentedly about its radios.
unimpressed by fuzzy pictures on tiny,
inordinately expensive screens. And
the more resolute of the home experi­
menters withdraw to their basements

and garages to experiment with the new
. tubes.

Standards
It has also become apparent by this

time that if television were to grow.
broadcasters and set manufacturers
would have to accept uniform standards.
Engineers argued hotly over what those
standards should be, and just what
form a national television system should
take, and in 1933 hearings by the FCC
began in the U.S. in an effort to establish
the necessary guidelines. Meanwhile,
scientists and engineers continued to
chalk up contributions to the growing
science: Philo T. Farnsworth's elec­
tronic scaiming system improved pic­
tures: electrical engineer Allen B.
DuMont streamlined the workings of
the cathode-ray tube: continuing re­
search on the electronic systems,
carried out in the U.S. mainly in RCA
labs, soon increased the number of
scanning lines to 343. German scientists,
too, were active, especially in the de­
velopment of high-vacuum cathode­
ray tubes. and by 1935 a regular broad­
casting service had begun in Germany.
A team of researchers under Isaac
Shoenberg at Electric Musical Indus­
tries (EM!) in Great Britain also pro­
duced a complete and practical system
based on the Emitron camera tube, and
the world's first public high-definition
service was launched in London in
1936-in time to broadcast the corona­
tion of George VI over a broad area. Its
405-line standard remained the basis of
the British system for nearly three
decades-until 1964. when it was super­
ceded by the 6~5-line standard.

French engineers had begun work on
a I,OOO-line system, which eventually
resulted in France's 819-line standard.
Japan pressed TV research in hopes of
telecasting the Olympic games from

Tokyo in 1940, and in April, 1939,
regular television service began in the
U.S. with NBC's broadcast, emanating
from a transmitter atop the Empire
State Building, of the opening cere­
monies of the World's Fair. President
Franklin Roosevelt. on hand for the
occasion, became the first President to
be televi sed. Technological capability
had narrowed the gap between theory
and practice, enthusiasm was fired, and
the rapid development of commercial
television seemed assured. Four months
later, Hitler's troops assaulted Poland.
and declarations of war by England and
France marked the beginning of World
War II and the second hiatus for televi­
sion research.

In the U.S., as in other countries, the
need for military preparedness led to in­
creasingly heavy demands on industrial
research, engineering, and production
facilities. By the time the Japanese
attacked Pearl Harbor (December 1941)
virtually all U.S. electronics facilities
were devoted to military projects-radar,
radio, special tubes. acoustical devices,
and navigational systems. What televi­
sion broadcasting remained began to
serve the needs of civil defense, air-raid
warden training, Red Cross instruc­
tions, and war bond sales .

Network television
But television's crucial momentum

had been gained before the war, and
peacetime returned the medium was
poised for unprecedented expansion.
Both NBC and CBS had developed sur­
prisingly extensive schedules of pro­
grams for the several thousand sets in
use before the U.S. joined the fighting
in 1941. The first official network broad­
cast in the U.S had come in February
1940, when a program from NBC in
New York City was picked up and reo .
broadcast by General Electric's station
in Schenectady, N.Y. At about the
same time. Zenith Corp. had begun
regular program service in Chicago.
Parts of the 1940 Republican National
Convention in Philadelphia had been
televised after transmission to New
York via coaxial cable, and films of the
Democratic Convention in Chicago had
been broadcast in New York.

Commercial television had begun
officially in 1941. when both NBC and
CBS were granted licenses on July I.
Standards for a commercial system had
been worked out before the war by the
National Television System Committee.
and wartime engineering paid off in a
harvest of technological advances: the
image orthicon: more powerful trans­
mitting equipment: improved picture-

.display techniques based on radar de­
velopments: more effective network re­
lay techniques , and major advances in
high-frequency techniques. Television
celebrated the war's end and its own
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freeze on the licensing of any new TV
stations . There had to be time to study
frequency allocations and to consider
the problems posed by another major
innovat ion that sat perched on the hori­
zon: color. Like monochrome TV.
co lor television has its roots in a num­
ber of early experiments and in the
Nipkow disc-used in threes. in this
case. one disc for each of the primary
colors.

The first practical demonstra tions of
color came in 1928 when Baird used a
sys tem of two gas-discharge tubes as
light source at the receiver , one of
mercury vapor and helium for the green
and blue colors and a neon tube for red,
along with a set of discs, an early variety
of the "color wheel." In 1930, Ray D.
Kell of General Electric patented a
color-television system employing a
double , spiral scanning disc and only
two colors; and in 1931 German engineer
Anronheim devised a color system
using a 12-color filter disc in conjunc­
tion with a scanning disc. Experimental
work on color continued in both Great
Britain and the U.S. in the late 30's,
and similar sequential systems using
rotating color filters in the cameras and
receivers were demonstrated in both
countries.

The drawbacks of the mechanical ap­
proach to color TV were that it required
an increased rate of scanning to avoid
color flicker and it was noncompatible
with existing black-and-white televi­
sion. An a11-electronicmethod proposed
by others was compatible with black
and white. but it was a much more dif­
ficult system than the mechanica l one.
In 1938, Georg Valensi of France
pioneered the path to compatible color
televi sion when he patented a method
enabling output from a single transmitter
to be received by television sets with
equipment for color and by ordinary
black-and-white sets as well. His pro­
posals were never precisely adopted in
practice.

In the U.S. battle lines were drawn
between variations of the two systems:
CBS developed a mechanical system of
whirling color wheels, synchronized at
the receiver and camera ends. A trans­
parent disc divided into three segments
for the primary colors revolved before
the camera, scanning the color elements
of a picture and sending them to the re­
ceiver disc. The successive primaries
flashed to the eye at the rate of 144 per
second. and persistence of vision blended
them into one. With the system's excel­
lent picture came a counterbalance of
problems, including interlacing. flicker,
and fringing. Even so. and even though
it was incompatible with black-and­
white sets . the mechanical system of­
fered the most promise in terms of early
commercial advantage. The alternate,
all-electronic system developed by

I
JENKINS PROJECTlON RADIOVISOR, developed
In 1931. used deForest's new neon-crater tube
and a 1-inch scanning disc with sixty 'h-Inch
lenses to throw a fly ing-spot image on the rear
of the ground-glass viewing screen .

LEE deFOREST holding his Invention, the
Audlon-the first vacuum tube with a grid for
amplification.

Color television
As a result . the prob lem of one sta­

tion's signal interfering with another's
soon grew to such proportions that. in
September of 1948. the FCC declared a

return to the commercial arena by
broadcasting coverage of V-E Day and
the Japanese surrender. An American
public weary of wartime austerit y. and
a bus iness world thrilled by a potential
new advertising tool , both looked for­
ward to television 's widespread use.

In 1946 NBC in New York linked up
with Washington. D.C. by coaxial
cable. creating the first real network ,
and RCA placed the first post-war TV
sets on the market -the famed 630TS.
television 's equivalent to the Model T
Ford. and the nation 's first quantit y­
produced and marketed receiver, selling
for $375. By midsummer. 1947, 12
broadcasting station were in operation
and a larger number under construction.
The same year brought the premier of
Kraft Television Theater-the first
regularly scheduled network drama
series and the first show blessed with
sufficient financial backing to ensure
consistently high quality productions.
The big show of 1947, however, was
the first televised World Series, viewed
by an estimated 3.9 million people, the
majorit y of them in local bars . where
commercial televi sion got its test run by
many consumers.

By the following year. the vote was
in. Americans had taken to the idea of
going to the theater and the ball park
via the easy chair. and television anten­
nas sprang up like mushrooms on the
roofs of homes across the nation. The
number of recei vers snapped up by an
eager public jumped from 136.000 in
1947 to 800.000 in 1948. Television was
accepted by the service technician, and
test equipment appeared. The number
of stations tossing images from batwing
to dipole grew with an expanding web
of networks: East Coast television cities
were linked to Chicago. St. Louis. Pitts­
burgh . Buffalo. Cleveland. and Toledo.
with microwave relays adding Detroit
and Milwaukee to the circuit.

Innovation s tumbled out of the labs
and into the stores : "convenience"
accessories such as the viewer-eon­
trolled zoom lens and the one-way mir­
ror that made a turned-off television a
decorator piece: the first portables-37
pounds light; more rugged antennas.
designed to better withstand the rigors
of rain. snow. and wind: directors and
reflectors for more selective reception
and to battle the increa sing problem of
interference from different stations.
Television' s expansion had .surpassed
even the most optimistic forecasts. out­
stripping eve n the phenomenal growth
of the auto . moving picture. and radio
industri es.



RCA's FAMED MODEL 630T5 was telev ision's equivalent to the rnodel-T Ford automob ile. The 630T5
was the first post-war TV receiver and was also the first mass-produced and marketed TV receiver ,
seiling for 5375.
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RCA used three lenses and three elec­
tronic sy stems-in effect three cameras
in one-to pick up the primary colors.
A sampler in the receiver. synchronized
with one in the tran smitter. took short
samples of the composite signal at the
instants of red. green , and blue peaks.
using three kinescopes whose phosphors
glowed in the three primary colors .

But exist ing projection-tube displays,
and a very complex direct-view display
using three orthogon al picture tubes
whose pictures were combin ed by
dichroic mirrors , lacked the convincing '
evidence of practicalit y. In 1949, the
FCC gave its approval to the mechanical
color sys tem, and RCA move d with full
speed to de velop the final basic element
in the compat ible system-a single
tube cap abl e of prod ucing full co lor.

In 1950. the com pan y start led the in­
du stry with a demon st ration of the
shadow-mas k tricolor kinescope-the
rew ard of the most intensive single re­
sea rch effort in elect ronic to that time.
The color tube was essentially the same
as the one now used th roughout the
world.

After winning FCC approval. CBS
had begun limited color broadcasting,
but the mechanical color system was to
be short- lived. Hit by a serious shortage
of parts during the Korean conflict, the
color wheel quietl y whirred its way out
of ex istence. to the relief of manufac­
turers and engin eers alike (though a
variety of the sys tem was lat er used by
Apollo ast ronauts to transmit their re­
markable pictures of the moon and
earth). In 1953 came the FCC aproval
of the refined RCA compatible co lor
sys tem: and the indu st ry sat bac k to let
RCA and its subs idiary NBC develop

and promote co lor T V. [Ironically, CBS
held the pat ent on the shadow mask
and RCA had to pay royalties for 17
years.-Editor] . RCA produced the first
co mpatible sets in March 1954. and
NBC began to tryout its major pro­
grams in co lor.

TV growth
Te levision had co ntinued to weave

its way inextricably into the fabric of
Ame rica n socie ty . Audie nces were
e lectrified in 1951 by the te levised
Senate comm ittee hearings on organized
crime. In 1952 they wa tched TV's firs t
opera broadcast. the televised ex plo­
sio n of the first atomic bomb, and
coverage of the presidential election
ca mpa ign. Se ptember 1951 had brou ght
co mpletio n of the link to the Wes t
Coast-a 3,OOO-mile network of 107 re­
lay towers - and transcon tinen tal televi­
sio n was now a fact. NBC's coverage
of the 1952 co nve ntions in Chicago in­
troduc ed the portable RF-con nected
camera and the firs t "crash truck ," a
TV newsroom on whee ls equ ipped with
self- po we red electronic and film cam­
eras and its ow n darkroo m. Ca ble tele ­
vision got its start in 1950 with the
erecting of the first comm unity antenna,
in La nsford, PA.

With the imminent lifting of the FCC
freeze on TV station construc tion, a
handful of UHF stations demonstrated
the technical possibilities- and limita­
tion s - of the UHF spectr um and the
newl y designed eq uipme nt to work in
it. When the freeze ended in April 1952.
with a document that supplemented the
existing cha nne ls in the VHF band with
70 new cha nnels in the UHF band . it
began processing a back log of 700 appli-

cations for new stations. granting 175
new licenses that year. Soon 377 sta­
tion s were on the air , and by the middle
of 1954almost 90 percent of the country
had tele vision coverage.

The 50' s also brought continued im­
provements: the Vidicon camera; in
1953, development ofa curved shadow­
mask with phosphors deposited directly
inside the face of the tube ; in 1954 in­
corporation of internal pole pieces in
the three electron guns of the color tube
to permit each beam's independent ad­
justment and an increase in deflection
angle; also in 1954 the development of
photographic deposition of the three
color pho sphors . In 1958. we had the
replacing of the metal envelope of the
color tube by a glass one. made pos­
sible by the advent of a new frit-glass
sea l by Corning Glass: and in 1956 the
use of videotape and the first quadruplex
(4-head) video-tape recorder.

The I% O's brought the incorporation
of solid-state components in co lor TV,
new phosphors to provide brighter
colors. more color programming. and
an increase in popularity for color TV.
NBC was broadcasting as much as 40
hours a week of color programs in 1963
(though CBS had still done little color
programming and ABC virtually none).

'a nd color was becoming an import ant
element in program costs and set sales .
Experimental pay TV began on a UHF
channel in Hartford. CT. At the 1964
political conventions in Atlantic City
and San Francisco. new RF-connected
portable cameras and control units
used were much lighter than prev ious
syste ms- the complete package weigh­
ing less than 50 pounds-and for the
first time the camera's microwave
equipment operated in the I3-GHz
band, eliminating most of the noise and
interference that had plagued previous
microwave-link cameras.

In 1965 color televi sion reached the
elite billion-dollar category as an indus­
try. Hand-held minicams appears at the
1969 political conventions; and the
Trinitron gun was developed. reducing
aberrations with its three in-line electron
beams from once source and single
large-diameter lens . In 1969 came the
shadow-mas k tube with a black-matrix
faceplate. reducing back -scattered light
by 50 percent.

Today countries in every comer of
the globe have established privately,
publicly , or government-owned televi­
sion serv ice . and acceptance of the TV
screen as man 's eye on the world around
him is complete; the medium is destined
to gro w in countless and unexpected
ways to accommodate the need s and
sa tisfy the voracious curiosity of its in­
vente rs and viewers. Televi sion has
come of age , a nd as a maturing tech­
nology it will no doubt continue to
as tound and delight us . R·E



L. STEVEN CHEAIRS

This voltage regulator for your car
could be more reliable than the
original equipment. Build it and

keep your battery well-fed.

A FEW YEARS AGO DURING A PERIOD OF
excessive automobile charging-system
breakdowns, I was forced to design a
voltage regulator as a solution to the
problem of too-frequent failures of the
factory-supplied unit. My car, as are
many of yours. was equipped with a solid­
state module . The unit failed right after
the car's warranty period expired. A re­
placement was purchased, for about
$40.00, and installed. After a few

months it also failed; again it was re­
placed . Again it failed after a relatively
short time per iod.

Now, to even a thickhead like myself,
it became obvious that a new approach
to this problem was in order. I planned
to keep the car for several years so I
designed a voltage regulator that I felt
would eliminate the problem in the car's
electrical system. The system I designed
and built is still operating without any

problems. Questar later offered the unit
. as a kit, over one thousand units were

sold, and only an occasional installation
problem occurred . .

Let me elaborate for a second. When
the manufacturer is building an alterna ­
tor and comes to the point of terminating
the alternator leads for the field (rotor)
and armature (stator), he is faced with
three alternatives . First, ground one
lead to the case and connect the other
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grounded-field system (a) is the most common and Is the type this electronic voltage regulator is
des igned for. However, the regulator circuit and PC board wiring can be modified to work with the
the pulled-Up field (b) or the floating-field alternator at c. The floating-field alternator is wired as a
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About the Circuit
This circu it is actually quite simple

and is a good one for beginners or those
who do not wish to spend the time with
more complex projects. It is designed
aro und Motorola's MC3325 voltage­
regulator, IC shown in Fig. 2. How­
ever, the more adva nced hobbyist will
also find the completed circuit 'very
useful. I also use the unit in a home
emergency-lighting system and as a bat­
tery back-up for my home computer.
The main applicat ion is still your auto­
mobile ' s charging system. The circuit,
as shown in Fig. 3 contains one IC, three
transistors, two capacitors. a trimmer
resis tor , and a handfull of resistors .

The IC. a Motoro la MC3325automo­
tive voltage regulator (Fig. 2), has three
battery-sense inputs (pins 5, 6, and 7)
that select a tap in the diode/Zener
string. The temperature-coefficient of
the battery-voltage sense terminal is
determined by the "number of diodes
used in the diode string. An approximate
temperature coefficient for a diode at
1.0 mA is - 2.0 mV/°C. The tempera­
ture coefficient of Zener diode Z I is
about +3 .0 mV/°C. If you count from
ground and sum these values a total
temperature coefficient can be obtained;
we have -2.0 mV for Q4 and Q5, +3 .0
mV for Z I, - 8 mV for 0 5 thro ugh 08,
and an add itional -2 .0 mV each for
diodes 09 and 010 when used . Thus
the temperature coefficient will be be­
tween - 9.0 mV/oC and -13 mV/oC.

this d ign, a current flow of 0.5 rnA to
1.0 mA is r quired on the battery-sense
input leg. The input resistors set a volt­
age level and the current level. The
integrated circuit I used has three bat­
tery-sense inputs: the choice of the
proper input along with external resis­
tor s set the temperature coefficient. All
inputs are provided on this new design.

My auto is driven in the desert for
most of the year so in my earl ier design
I cho se a battery-voltage level best
suited to this environment. Now for the
fellow who lives in a cold area , a high­
voltage would help his starting. Also,
for the person who lives in an area that
sees a fairly large-temperature fluctua­
tion , the ability to change the battery
voltage easily could be desirab le.

This project is not just a modification
of a three-year-old des ign: it is a new
design which is superior to its predeces­
sor. The new features are as described
as above: I) grounded-field operat ion,
2) selectable-temperature coefficient,
and 3) adjustable voltage-regulation
level. The previou s features are also
still retained : I) high reliability from a
compact solid-state design, 2) over­
voltage protection. 3) automatic shut­
down if the battery-sense line should be
broken , and '4) a superior replacement
for elect romechanica l and modular
voltage regulators.
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minal; a minor amount of extra wire is
needed. The grounded-field unit is the
eas iest since the lead is simply attached
to the case at any appropriate nearby
point. Most charging sys tems lise the
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I also chose a temperature coefficient
that was optimized for my syste m, not
necessarily the average. As the tempera­
ture varies in the engine compart ment
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to a terminal block, thus a grounded
field system (Fig. I-a). Second, (Fig. I-b)
connect one lead to the positive alter­
nator output terminal and the other to a
terminal block, a pulled-up field sys­
tem. Thi rd , he may simply bring both
leads ou t (Fig. l-c) , hence floating field.

The floating-field configuration adds
one termin al and for a manufactu rer
that could mean significant cost. The
pulled-up field require s the routing of
one wire to the alternato r output ter-

AG. 3-SCHEMATIC DIAGRAM of the electronic voltage regulator as used with grounded-field and
floating-field alternator systems.

8 9
DIODE TC FEED8ACK
ADJUST

AG. 2-eIRCUIT DIAGRAM and pln-out for the Motorola MC3352 voltage regulator 10.
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PARTS LIST

Resistors Y4 watt, 5% unless
otherwise noted

R1-13,000 ohms
R2-1000 ohms
R3-1600 ohms
R4-22'00 ohms
R5--470 ohms
R6-1500 ohms
R7-3000 ohms
R8-5000 ohms , 10-turn trimmer

potentiometer
R9, R10'-3900 ohms
C1, C2-.Q1 tlF ceramic disc
D1-1N4003
01, 02-2N3904 or equal NPN transistor
03'-2N6287 (Motorola or RCA) PNP

power Darlington switching transistor
04-2N6059 or MJ1000 (Motorola) NPN

power Darlington switching trans istor
(used only in Fig. 9 circuit)

IC1-MC3325 (Motorola) automotive
voltage regu lator

' R9, R10 and 03 are not used in pulled-up
field circuit

The following parts are available from
Questar Engineering Co., 5412 Burnt­
wood Way, Las Vegas, NE 89108: Kit of
all parts $24.50,PC board $6.75, 2N6287
PNP Darlington $5.95 and MC3325
$2.25. Please add $1.75for shipping and
handling on all orders in the USA. Add
$3.00 to all foreign orders. All COD
orders incur COD charges.

calcul ated from the following equation:

V reg =( I +R5~R8)( 8.4)+

( R5+R8)( )n+ 5000 0.7. where n, the

number of diodes in the string, is be­
tween 4 and 6 (4 ~ n ~ 6). Resistor R4
limits the current in case of an open
battery-sen se inpu t lead. Resistor R3 is
a current-limiting resistor connected
between the alternator output and pin 3
of the LC . It is used along with resistor
R6 to set the maximum overvoltage.
The voltage at pin 3 will be about 7.5
volts , as set by an internal Zener diode.
During maximum overvoltage, the cur­
rent supplied to pin 3 must be between
2.0 mA and 6.0 mA; the value of R3
was chosen to insure the required cur­
rent level.

Resistor R6, in conjunction with R3,
sets the maximum overvoltage level.
Not only does R3 set the current level
for pin 3 but resistors R3 and R6 form a
voltage divider used to detect an over­
vo ltage condition. Resistor R2 dete r­
mine s the output-drive current" of the
output stage of the K'. The value chosen
must pro vide enough current to drive
the Darlington-pair (QI-Q2) when the
alternator output is at its maximum
level. The Darlington-pair is formed
from two N PN transistors; its function
is twofold . First , it provides the re­
quired drive current to the final Darling­
to n-type switch (Q3) and second it acts
as a phase invert e r. Feedback compen­
sation is introduced via resistor R7 and

b b
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coefficie nt will decrease. The total
va lue of the trimmer R8 and resisto r R5
will determine the regulatio n level. Re­
sistor R5 establi shes the minimum volt­
age . while the maximum value of trim­
mer R8 plus the value of resistor R5
de termines the maximum regulation
vo ltage . Th e regulation voltage can be
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CASE HEATSINK

FIG. 6-THE CASE AND HEATSINK can be fabricated from easily worked tinplate or other sheetmetal.
The heatslnk transfers the heat generated by the power transistor to the surface of the metal case.

FIG. 5-PARTS PLACEMENT GUIDE for the voltage regulator. Note that the jumper between R7 and
R9 Is used only when the circuit is used with a grounded-field alternator. A jumper must be installed
betWeen point "A" and point " 8" , "C", or " 0", depending on the desired temperature coefficient.

The complete schematic of the voltage
regu lator is shown in Fig. 3. Resistor
RI , connected between pin 8 and ground,
sets the curre nt through the diode string
between 0.5 mA and 1.0 mAoThe value
of R I is directly proportional to the
temperatu re coeffic ient. As the value of
R I decre ases the effective temperature

FIG. 4-FOIL PATTERN for the regulator printed circuit. The finished board measures 3-1/8 by
2-1116 Inches.
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continued on page 85

ponents out on your work surface and
compare them, item by item, to the
parts list. If any component is missing
or of a radically different value than
specified, do not proceed until that
situation has been co rrected .

Using the parts-placement guide in
Fig. 5, install the resis tors , capacitors,
and the tr immer. Inspect those compo­
nents for proper location and solder
them into place using a 40-watt iron
with rosin -core solder only .

Now install a jumper for the tempera­
ture coefficient you have chose n. The
choice is based on your auto environ­
ment at the point where you install the
regulator. In most cases. that will be
determined by trial and error-my auto
installation worked best with the mid­
position jumper (between R5 and pin 6).

Next install the diode . tra nsistors ,
and the IC, Orientation is important for
tho se components ! Because of the
environment an integra ted circuit socket
is not recommended. Set the pot to mid­
posit ion-about 14 volts. Temporarily
wire the circuit to you r car. First , verify
it is operating normall y: second. con­
vince yourself that you have chosen the
correct temperature coeffic ient. If you
haven't, you ca n change the jumper
position appropriately. Vary the pot
sett ing and observe that the regulation
level will change . Remember, if you de­
crease the voltage setting it will take
awhile for your battery to discharge to
the new level. After you have completed
that step remove the circuit and install a
set of permanent wires about six or eight
inches long.

TO TOALT
BATTERY OUTPUT

01
l N4003

R4 R3
2.2K 1.6K

4 Cl C2 R7
.01 .01 3K

ICI
MC3325

10
B

~ R6
Rl

NC 1.5K
13K

NOTE :
R9,RIO,01- 03 NOT USED G

t
OONOT INSTAll
01 & Q2-AOO 3
JUMPERS-

ONO RelOCATE 01

PARTS PLACEMENT GUIDE
FIG. lO-COMPONENT LAYOUT used with a
pulled-Up field alternator. Note the three jumpers
and the installation of 01.

circuit see my article "All About Switch­
ing Power Supp lies" in the June and
Ju ly 1979 issues of Radio-Electronics.)

Construction
Since the auto motive environment is

qui te harsh-high temperature dif­
ferenti als, high mechanical vibrations .
and corrosive chemicals-the packaging
and co nstruction are less flexible than
with most other projects . It is recom­
mended that a printed -circuit boa rd be
used. Figure 4 provides the foil pattern
for a typical PC-board layout. You may
use the pattern or lay out your own
board. If you wish to obta in a pre-etched
and drilled PC board, Questar Engi­
neering Company is selling it. They will
a lso supply individ ual major compo­
nents, or a complete kit.

As to the components required: The
IC and PNP tra nsistor. to my knowl­
edge , may be ob tained by the hobbyist
only from Questar; all other compo­
nents are quite common. Lay all com-

VOLTAGE
REGULATOR

WIRING

RUBBER
SHOCK
ABSORBERS

NC

/-_-+-iF1El O
BATTER Y

1---"'--1 ALT

GND

FIG. 8-TYPICAL AUTOMOTIVE BATTERY­
CHARGING SYSTEM using a grounded·fleld al­
ternator. Most of the wirIng already exists In
car's wiring. Check the connector to the old
regulator; the four requi red Interconnect ions
probably are provIded.

PCBOARO

FIG. 7-A CRO~SECTION draw ing showing
the shape of the case and how the PC board Is
suspended on four spacers.

capacitor C2. Capacitor C I provide s
feedback from the output stage pin 2
back to the input pin 9: the tota l feed­
back is the difference of the two feed­
bac ks ' voltages. Not ice that the two
feedback s are out of phase- that is.
one has been inverted- thus one sub­
trac ts from the ot her.

The difference is applied to the base
of the diode string (pin 9) and to the in­
put of the final amp lifier. This co rrect s
for any difference between the two sig­
nals. Resistor R9 is the load for the
phase invert er. The saturatio n current
of Q I and Q2 is 6.3 mA; 3.3 mA flows
thr ough R9. Thu s 3 mA must flow from
the base of the switch Q3 throug h R IO
and into the co llecto rs of Q I and Q2. Of
co urse RI O is used to set this current
level. The final Darlington-configured
transistor switch. Q3, is used to supply
current to the alterna tor's field. Diode
D I is a flyback diode used as an energy
return in order to preve nt damage to Q3
when the inductive field load is switched
on and off. In case you have not
guessed, this is a switc hing regulator.
(For more information on this type of
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Synthesized

Function Generator
GARY McCLELLAN

A function generator is one of the most useful pieces of
equipment you can own. This synthesized unit offers profes­
sional performance at a reasonable price.

R-E TESTS IT

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

Accordingly, we would not recom­
mend the use of the sinewave output
for distort ion evaluations of audio
equipment, but rather as a highly
accurate source of desired audio
(and super-audible) frequencies. The

e;
Cz
m....
co
ceo

FIG. 1

sinewave source may be used for
measuring frequency response of
audio eq uipment, however, since
levels remain constant over the en­
tire bandwidth of the instrument.
The TTL compatible signal outputs
on the rear of the unit were also
checked and were found to be in
accordance with the author's claims
and suitable for driving exte rnal log­
ic circuitry.

Waveform outputs from the SFG
were photographed in a composite
photo, as shown in Fig. 1. The fre­
quency selected for this sco pe photo
was approximately 2 kHz.

Harmonic
Distortion

2.5 %
2.0%
3.0%
1.3%

(Bandwidth limit
of analyzer)

Frequency
100 Hz

2 kHz
10 kHz

100 kHz

THE SYNTHESIZED FUNCTION GENERATOR

was tested in our laboratory. As
expected, signal frequencies were
totally accurate, thanks to the quartz
crystal frequency synthesis method
used in the circuitry of the device.
Maximum peak-to-peak signal am­
plitude observed was 15 volts for the
sinewave output -somewhat lower
for the triangular and squarewave
outputs.

As is true of most other function
generators, disto rtion of the sine­
wave outpu t was quite high. Our
measured results are as follows:

TH E FUNCTION GENERATOR IS A RELA­

tively recent piece of equ ipment (since
the early 1960's) and has found its way to
the average hobb yist's workbench. These
devices are really handy for checking out
audio gear, servicing oth er equipment,
and just plain exper imenti ng. But unfor­
tun atel y, progress seems to have ignored
the fun ction generator. The generators
you see today are great, but all sti ll have
crudely calibrated tuning dials that are
hard to read, and most generators have
some frequency drift. That may be ac­
ceptable for most purposes, but tr y to
work with the new active filters, tone
decoders, and phase-locked loops. It's
tough to do if you don't have good control
over the function gene rator's frequency,
which can drift out of the passband of
th ese devices.

Enter our SFG-or Sy nthesized Func­
tion Generator project. Thi s device is a
radical departure from conventional func­
t ion generators in many important ways.
As you can see from the photos, gone is
the squinty analog tuning dial that you
always had to fiddle with. And gone, too,
is the dr ift of conventional functi on gen­
erators that can cause so much aggrava­
tion when work ing with shar p filters. And
ther e are other inn ovat ions, too, like the
absence of a range switch-that feature is
done automat ically by the panel switches.
And there is also a switch able digital out­
put of differen t frequ encies on the rear

51



09
lN4148

010

~4~J

+5V...--jollI-----.

TOCORRESPONDING
TERMINALS ON
ANALOG BOARD

1\

11
12

10

E
(+5V)

TOANALOG

r- ----'-·LIC.;16:.--.'~---------.,.-----~

14

IC15
THRU
IC19

R39
.". lOOK

NOTE:

-0 INDICATES
CONNECTORS ON
PCBOARD

16 R30 R31 R34 R36
13 4Hl. 10K lOOK lOOK

C18 Ill! R32
.". .041 1 500n R35 R37

TTL ~t -e- 47K 10K
OUT OAMPING R33 C21

--- loon i .068
C19 C20 ~F 10

47~F 1 14.7~F
-e- ':'" -e-

I

\

GEN

IC9· C04049 "
IC10·11·C04518"
IC12·C04046 \
IC13·15·MM74CI92
IC16·17· C04002
118·C04023
119·C04011

FIG. 1-SCHEMATIC DIAGRAM of the digital ci rcui try used in th e SFG. The many output frequencies
are all derived from the 1-MHz crytal and a series of programmable frequency dividers.
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panel for use in running digital circuitry
independent of the frequency the unit is
set to . And if that isn't enough, this gen­
erator is crystal controlled.

You'll like the performance features of
the SFG, too. All you have to do is set the
desired frequency with the front-panel
thumbwheel switches, select the type of
waveform, and adjust the output level.
There's a frequency vernier control that
allows you to "fine tune" your frequency
with minimal (if any) drift, too. (The
photos show four thumbwheel switches.
Only three are used in the SFG because
output waveforms suffer when program­
mable output is pushed to I MHz.) The
maximum output frequency is 100 kHz.
There's an error indicator that alerts you
if for some reason your frequency is off.

Not to be forgotten are two other
important requirements of a function
generator-namely the output waveforms
and output impedance. This project of­
fers high-quality sine, square, and trian­
gular waveforms, plus TTL level signals
from 1 kHz to 1 MHz in decade steps.
The output is 50 ohms as found in the
highest quality function generators. It
can swing up to a l O-volt peak-to-peak
signal into a 50-ohm load. If you are look­
ing for an advanced, high-quality func-

tion generator, you are bound to like this
project!

The performance of the SFG rates well
with other function generators. In addi ­
tion to its superior frequency stability, it
produces a low distortion (adjustable to
0.5% THD) sinewave. It also generates
triangular and squarewave signals on a
par with the better generators. As men­
tioned earlier, this project features a low­
impedance output (50 ohms) that is ideal
for driving low-impedance loads . In fact,
you can drive a speaker if desired! And
with a maximum output of 10 volts peak­
to-peak into 50 ohms, there should still be
plenty of signal delivered to that 4-ohm
speaker.

Although this is an advanced project,
the cost and construction features have
been optimized to make it as easy as pos­
'sible to own this instrument. The cost is
lower than most less-sophisticated func­
tion generators, and far lower than the
least expensive commercial equivalent. In
fact, the nearest commercial unit costs
about $800, and this project was built for
15% of that. Wouldn't you like to have
the SFG for about $60?

Inside the SFG
This project is built on two PC boards

to make assembly and testing easier. Let's
begin with the digital board, whose sche­
matic is shown in Fig . 1. The signal starts
with crystal XT ALl, which generates a
1-MHz reference with the aid of inverter
IC9-a and IC9-b. Since the frequency of
this signal is too high for the rest of the
SFG, it is divided down to 100 Hz by
IClO and ICIL Each of those IC's con­
tains a dual CMOS decade counter. In
addition, the outputs of each decade are
tapped off, buffered by IC9-c and IC9-d,
and appear on a rear-panel switch and
TIL·OUTPUT jack J2. Those signals are
handy for other digital testing. Mean­
while, the 100-Hz output of ICII drives
the reference input of IC12, a CMOS
phase detector. That device compares the
phase of two signal s and gives an output if
they are different. In this case, the origi­
nal signal is the 100-Hz reference from
ICIl , and the unknown signal derives
from IC15.

When the SFG has reached the fre­
quency it is set to, the synthesizer is said
to be in "lock", and both inpu t frequen­
cies will be 100 Hz . Let's look closer at
ICl3 to IC15 . Those devices are the pro­
grammable dividers that accept inputs
from the front panel switches (Sl-S3)
and divide the signal from the VCO by
the same number. Thus, if the switches
are set for 100, and the VCO generates a
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FIG. 2-THE ANALOG CIRCUITS are designed around IC3, the heart of the funct ion generator. Output
frequency is determined by a DC voltage from the digital section. Range switching is automatic .

PARTS LIST

Resistors 'I. watt, 5% unless otherwise
noted

R1-R3-10,OOO ohms
R4, RS, R12, R34, R36, R38-R48, RSO-

100,000 ohms
R6, R8, R10, R29, RS8-1000 ohms
R7, R9, R11-1S,OOO ohms
R13-2700 ohms
R14, R1S, R20-2200 ohms
R16-S00 ohm trimpot
R17-50,000 ohms, trimmer (Jim-pak 840-

SOKor equal)
R18-180 ohms
R19, R21-4700 ohms
R22-R24-10 ohms, 'I. watt
R2S, R33-100 ohms
R26, R49, RS1 -1S,OOO ohms
R27- 270 ohms
R28 -22 megohms
R30-47 ohms
R31, R37-10,OOO ohms
R32-S00 ohm trimpot
R3S, RS3-47,OOO ohms
RS2-10,OOO ohms, linear-taper pot with

SPST switch
RS4-22,OOO ohms
RS5, RS7- 1800 ohms
RS6-1000 ohms, linear-taper pot with

SPST switch
Capacitors
C1, CS, C17- 47 jl F, 6 voits, electrolytic,

PC mount
C2-0.00 1 I'F, 100 volts, Mylar
C3, C6, C7-0.01 jlF, 100 volts, Mylar
C4-0.1 I'F, 50 volts, Mylar
C8, C9-1000 jlF, 2S volts, electrolytic, PC

mount

C10, C11-100 IlF, 16 volts, electrolytic,
PC mount

C12-1IlF, 16 volts, tantalum
C13, C16-0.1 I'F, 2S volts, ceramic disc
C14- 10 pF mica
C1S-39 pF mica
C18-0.047IlF, 100 volts, Mylar"
C19-47 I'F , 6 volts, tantalum"
C20-4.7 IlF , 6 volts, tantalum"
C21 -0.068IlF, 100 volts, Mylar"
C22 -47 pF ceramic disc
*00 not substitute.

Semiconductors
D1-D4-1N4004
DS-D10-1N4148
IC1-CA3240AE dual BIMOS op-amp
IC2-CD4066 quad analog switch
IC3-XR 2206 function generator (EXAR)
IC4-780S or LM340T-S +S-volt regulator
IC5-790S or LM320T-S - S-volt regulator
IC6-CA3100EM wide band op-amp
IC7- 7812 or LM340T-12 + 12-volt regula­

tor
IC8- 79 12 or LM320-12 -12-volt regula ­

tor
IC9-CD4049 CMOS hex inverter
IC10, IC11-CD4S18 CMOS dual BCD up­

counter
IC12-CD4046 CMOS Mlc ropower phase­

locked loop
IC13-IC1S-MM74C192 CMOS BCD up/

down counter
IC16 , IC17-CD4002 dual 4-lnput NOR

gates
IC18-CD4023 CMOS triple 3-input NAND

gates

IC19 -CD4011 CMOS quad 2-input NAND
gates

01-03,06-2N3906
04-2N2219
OS-2N290S
LED1-NSLS054 LED and holder
Miscellaneous
XTAL 1-crystal, 1 MHz, 32 pF parallel

mode, HC-6/U case
S1-S3-BCD thumbwheel switch (C&K

Type 332110000, Cherry Switch Type
T3S-02A3 (Herbach & Rademan) or Un­
Imax Type SF-21X3 or equal approxi­
mately $10.00 completely assembled.

S4, SS-SPST, on RS2 and R56
S6-rotary switch, 1 pole, 5 posi tions
S7-rotary switch, 2 poles , 3 positions
11-power transformer, 32 volts , CT,

amp
J1, J2-BNC connectors
F1-fuse, 0.5A with holder
IC sockets: two B-pln. eight 16-pin, five 14-

pin
Heatsinks: two TO-220, two TO-S
PC boards and plans are available. If
desired, the plans can be ordered sepa­
rately or combined with a set of boards.
Here's how to order: SFG-1 complete set,
$12.00 postpaid in U.S.A.

SFG-2 plans only, $5.00 postpaid in
U.S.A.
California residents add sales tax. For­
eign residents add $3.00 for shipping and
handling. No COD's or foreign currency,
please. Order from Technico Services,
PO Box 20HC, Orangehurst, Fullerton, CA
92633
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10-kHz signal, the output will, of course,
be 100 Hz .

The output of ICI5 drives the phase
detector input, completing the program­
mable divider chain . Notice the 4-input
NOR gates tied to ICI3 to ICI5? They
serve as a priority decoder, and act as an
automatic range switch, controlling the
output frequency of the instrument. The
outputs of NOR gates, ICI6-a, ICI6-b
and ICI7-a go low any time a non-zero
number is selected by its corresponding
switch . These signals then drive inverter
ICI7-b and gates ICI8 and ICI9, gener­
ating a logic output at terminals L, K and
0, corresponding to the most significant
digit selected. These outputs are used to
select a range capacity on the analog
board, which will be described shortly .
Finally, back to ICI2. The output of the
phase detector drives a rather extensive
R-C network. That network is a "loop
filter" that smooths the pulses coming
out of IC 12 to a DC voltage in order to
dr ive the VCO.

The reason for the complexity of the
loop filter is that it not only filters, but
controls the performance of the SFG. It
determines how long it takes to lock on a
new signal, and how stable the output sig­
nal will be. In short, it's important. A pot
adjustment is provided for "damping" or
for minimizing the jitter in the output as
the loop tries to lock. If you are con­
cerned about the difficulty of making this
adjustment, don't worry-it takes only a
moment to make with a triggered-sweep
oscilloscope. That takes care of the SFG
digital board .

The second half of the SFG is the anal­
og board. Refer to the schematic in Fig.
2. Although there are fewer IC's on this
board, the larger number of discrete com­
ponents make it seem "busier" than the
digital board. Actually, the circuitry is
easy and straightforward enough to un­
ders tand quickly . The DC control signal
from the loop filter goes to the input (pin
3) of ICl-a, a CMOS op-amp. That
device provides the high-input impedance
required to minimize loading on the loop
filter. You shou ld know that any loading
on the loop filter causes damping prob­
lems- jitter- making a CMOS device
ideal for this application.

The second half of ICI serves as an
inverter with a gain of one. That converts
the + 1.5-3-volt input from the loop fil­
ter to a minus value of the same magni­
tude. This is necessary to operate the
function generator IC3 properly . Also,
another input is provided on pin 3 ofICI­
a. It is used for a frequency vernier con­
trol, or for an external FM input.

Now on to IC3. This device is a stan­
dard function generator. It generates an
especially high quality sine-square-trian­
gle wave output. The sine and triangle
outputs appear on pin 2, with the type of
waveform selected by closing the switch
between pot R 16 and pin 13. This switch
is part of S7, the SINE-TRIANGLE-SQUARE

SELECTOR. In the sine mode (switch
closed) , tr immer pot R 16 adjusts the
shape of the waveform for minimum dis­
tortion, while trimmer R 17 sets the maxi­
mum output level. Both adjustments are
easy to make with an oscilloscope.

Moving on, the squarewave output ap­
pears on pin II . Note the pull-up resis­
tors, R 14 and R 15. The voltage tapped
off these resistors drives ICI2 on the dig­
ital board. In order to set the output fre­
quency, three different timing capacitors
(C2 , C3, C4) are used, allowing IC3 to
cover 10kHz to 100 kHz, 1 kHz to 10
kHz, and 100 Hz to 1 kHz, respectively.
An analog Iswitch (IC2) selects the appro­
priate capacitor. Since the switch is pow­
ered by ± 5-volt supplies, some logic con­
version is necessary. Transistors Q I
through Q3 provide that function, and
interface the outputs from the priority
decoder gates to the analog switch. Next,
there's a power-amplifier circuit on board
to boost the signal of the function genera­
tor IC to useful levels. That's the job of
IC6, a l5-MHz op-amp, and transistors
Q4 and Q5. Finally, the balance of the
board consists of the power supply. Stan ­
dard th ree-terminal regulators provide a
stable source of ± 12 volts and ± 5 volts
for the circuitry. That takes care of the
analog board .

SUGGESTED PARTS SUPPLIERS

IC's:
Tr l-Tek, Inc.
7808 N. 27th Ave.
Phoenix, AZ 85021
(602) 995-9352

Jameco Electronics
1021 Howard Ave.
San Carlos, CA 94070
(415) 592-8097

Misc. Parts:
Digi-Key Corp.
PO Box 677
Hiway 32 South
Thief River Falls, MN 56701
1-800-346-5144

T1:
B&F Enterprises
119 Foster St.
Peabody, MA 01911

Signal Transformer
500 Bayview Ave.
Inwood, NY 11696
(516) 239-7200

Thumbwheel switches:
C&K
15 Riverdale Ave.
Newton, MA 02 158
(617) 964-6400

Jameco Electronics
1021 Howard Ave.
San Carlos, CA 94070
(415) 592-8097

Herbach & Rademan
401 E. Erie Ave.
Philadelphia, PA 19134

I --llIIL.

INTERIOR VIEW of the Synthesized Function
Generator shows board and parts placement
and point-to-point wiring.

REAR APRON of the SFGcontains the jack for
providing TTL-level signal output and rotary
range switch.

The cabinet houses a few minor bits of
circuitry besides the power transformer,
controls, .and connectors . You'll be able
to see those next month when.you wire up
the two boards . All that the circuitry con­
sists of is a vernier pot and switch which
supply a bias voltage to the op-amp on the
analog board . The pot allows adjustment
of the SFG to frequencies not selectable
by the switches-a handy feature. Also,
there are several resistors on the SINE­

TRI ANGLE-SQUARE switch. Their purpose
is to make the output levels of the differ­
ent waveforms equal in peak-to-peak val- .
ues, reducing the need to adjust the level
contro l.

Construction
As you should know, this project con­

sists of two PC boards and the case. So
building the SFG will consist of stuffing
each of the boards first, then connecting
them togeth er in the case. The work is
easy if you know what you are doing and
take your time to do the job.

This month we'll present the necessary
information to get you started on the
SFG, by assisting in the ordering of the
part s and preparation of the circuit­
boards. Then next month we'll describe
the actual constructi on.

The first thing you can do on this pro­
ject is to make or buy the PC boards. For
your convenience, foil patterns have been
provided in Figs. 3 and 4 so you can
duplicate the boards. Or if desired, you
can order the board set that is being made
available to Radio-Electronics readers.
Simpl y refer to the part s list for the name
and address of the supplier. As a bonus,



1.------------ ----- 5-1/2 I NC H ES - - - - --- - - - - - - - - - ..

o

FIG. 3-FOIL PATTERN for the analog circuit board.
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FIG. 4-FOIL PATTERN for the digital circuit board. Etched and drilled boards are available at a
nominal eest, See parts list.

you'll receive a copy of instruction plans,
plus operating and troubleshooting infor­
mation. At any rate, the choice is yours!

The next step is to obtain the parts.
That should be a fairly easy job in that no
special "synthesizer products" were used
in the design . All IC's are standard
CMOS, with the exception of the bipolar
function-generator l'C, Some good parts
sources are listed at the end of this article.
Or, if you prefer, choose other suppliers
from the classified section of this maga­
zine, or raid your junkbox.

Now let 's look at some of the parts
themselves, as a few might be confusing
at the store. The function generator, IC3,
is from EXAR and is often seen blister­
packed in stores carrying the Jim -pak or
CALECTRO product lines. So you might
try your local dealer for it. Power trans­
former, T l, may throw you at first , but it
is actually one of those units used in
"drugstore" stereo receivers, so you may
be able to scrounge one at home . If not,
try Signal Transformer, 500 Bayview
Ave., Inwood, NY 11696, for a usable
unit. The secondary voltage should run
from 30 to 36 volts center-tapped with no
load, and be capable of at least a half amp.
The frequency-setting switches, S 1-53,
are readily available in surplus; try a com­
puter store. Be sure that you get one with
BCD coded (e.g. C, 1,2,4 and 8 connec­
tions) outputs. There are plenty of those
switches available from many sources if
you just take time to look. As far as the
rest of the parts are concerned, there
should be no problems obtaining them.
Just be sure to get quality devices and
you'll be all set.

Next month the construction of the
SFG continues with the board stuffing
and installation data. The project will be
rounded out with the adjustment proce­
dure, and a "how to use it" guide. R-E
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Connect An AID
It's not enough simply to digitize analog information-it still

has to be presented to the microprocessor to be useful.
Here 's how to interface the AID converter and the CPU.

FIG. 1-TYPICAL AID CONVERTER provides ll-bit digital representation
of analog input signal. Start and EOClines control the converter's operation.

How they work
Figure I shows the genera l block diagram for any AID con­

vert er. There will be an input terminal for the analog signal,
and a set of digital (binary) outputs. Many low-cost AID's
today are 8-bit devices and, therefore, have eight output
lines, so are directly compatible with most of the common
microprocessor l'C 's and ready-built microcomputers.

Other AID converters, however ; will have 10-, 12- or even
16-bit word lengths. Even those AID's can be accommodated
by the 8-bit machine, if the prope r techniques are used.

Almost all AID converters have two control lines, and
those are used by the external circuitry or the computer. The
cont rol lines are ca lled the start input and the end-of-conver­
sion output, although they are sometimes given other designa­
tions. The AIDconverter will remain dormant, doing nothing,
until a pulse is app lied to the start line. That pulse, which

ANALOG-TO-DIGITAL (A/D) CONVERTERS ARE USED TO CONVERT
analog electrical currents or voltage levels to represe ntative
digital words for use in a computer, digital instrument, or
circuit containing a microprocessor. In ce rtain control sys­
tems, for example, we might want to measure some physical
parameter such as pressure, temperature, position, etc ., using
a transducer that prod uces an analog outp ut. But the elec­
tronic instrument that processes the data produced by the
transducer might be digital. The AI D converter fills the gap
between the two sys tems .

Now that microprocessor Ie's and microcomp uter sub­
assemblies are often used in control systems and other related
app lications, the use of AID converters has become even
more pop ular. Whether we are using a microprocessor as
merely a sma ll part of a larger instrument, or as a stand-alone
comp uter that processes the data , an AID converter is needed
to supply the binary representations of the analog levels.

But no AID converter is useful until it is interfaced to the
microprocessor. That job may be as simple as plugging in an
1/0 (Input/Output) cable to a pre-existing input port on the
bac k panel of a microcomputer. In other cases , such as when
we des ign our own microprocessor-based projects, we will
have to interface directly with the microprocessor Ie and
that requires a knowledge of the bus structure and micro­
processor contro l signals .

OUTPUT 175 BIT7

!
START

LATCHINPUT 176 AlD

EOC

I tINPUT 175
BIT?

RG. 2-1/0 BASED INTERFACErequires three I/O ports. One port handles
the data while the other two control the AID converter.

may sometimes be negative-going, initiates the conversion
seq uence. The end-of-conversion output produces a pulse
that tells the external circuitry that the conversion proces s is
finished, and that the data on the output lines is valid. In
many AID designs, the data on the output lines keeps
changing and should be ignored until the EOe pulse is issued .

For synchronous operation , the start and EOe lines are
se parated. The external circuit will issue a start pulse and
will then wait for an Eoe pulse . That is the mode you would
use when making only an occasional conversion. The idea is
to have the microprocessor loop, or do something else, while
the co nversion process is taking place and then input the data
when the EOe pulse is issued .

Asy nchronous operat ion provides a continou s conversion
by tying the EOe and start lines together. The EOe pulse
from the last conversion cycle automatically becomes the
sta rt pulse of the present cycle . In most cases , when asyn­
chro nous operation is used , an external data latch is used to
hold the last valid data between EOe pulses.

Also found on continuous-conversion asynchronous, AID's
is a status line. That line will tell the microproce ssor that the
da ta is valid, so that input ope rations only occur on valid
data. In a typical case , the status line will go low for valid
data, but snaps high (indicating invalid data) during the EOe
pulse.

Interfacing to a microprocessor
As in many microprocessor-interfacing jobs, there are two

approaches that we can take: I/O-based and memory-mapped.
In the I/O-b ased systems we use the input and output in­

structions of the microprocessor, and that requires some
form of 1/0 port . If we are using a ready-built microcom­
puter that has an unused 1/0 port , then the job may be as
simple as connecting a cable to the port .

We may also have to interface with the bus lines inside of
the computer, or directly to the microprocessor Ie. In any
eve nt, we will have to prov ide some means to recognize the

BO B7

DIGITALOUTPUTS
EOC

AlD
CONVERTER

CONTINUOUS--- ---
OPER ATION
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BIT7

INPUT 175 TAI·STATE AID
LATCH

BIT0
t

- TAI·STATE
LATCH

Address decoding
Two examples of I/O port address decoders are shown in

Figs. 4 and 5. Both of those circuits may be used for either
I/O or memory-address decoding .

The simple st circuit, shown in Fig. 4, uses a 7430 8-input
TTL NAND gate and an inverter. The 7430 output will re­
main high unless all eight input lines are high. Anyone line
being low will keep the 7430 output high. We must , then,
con spire to make those inputs high only when the appropriate
address is present. Since the only address in which this con­
dition is true is FF 16 (11111111 in binary), we will requ ire one
or more inverters on the input lines. In the example given in
Fig. 2, we wanted the data on input port 175 10, which is AF in
hexadecimal and 101011 11 in binary. Note that, in the binary
representation , two bits (B4 and B6) will be low when the
correct address is app lied. and all others will be high. Those
bits are appl ied to the 7430 input s through inverters, while

computer, then it is necessary to build your own input ports.
Th at would require an address -decoder circuit, so that the
circuit would know when the program called for the A/D
converter. .

th en we may input data from port 17610, In some cases, a
RET statement will also be used at the end of this program,
allowing the program to be used as a subroutine in a larger
program.

A program that is slightly less wasteful of I/O port s would
use the same I/O port for all function s. An example of the
connection scheme needed for that is shown in Fig. 3. In this
ca se, we are multiplexing the port .

We could use this scheme when the A/D is a continuous
conversion type, and allow bit-7 to look for the status-line
condition. The program could loop, as in the previous case,
until it sees the status line go high. The data from the A/D
con verter would be applied to a latch circuit that has tri-state
outputs, so as to not load the input port when two lines are
connected to it. Following the EOC pulse, the data would be
applied to the port, and the program should be in a condition
to accept it.

If you are building from "scratch" using a microprocessor
IC, or are willing to interface directl y to the bus of a hobby

TABLE 1

Locati on Comments Contents More Comments
06 01 LD Add 3E Load accumulator
06 02 80 with 10000000

06
06 03 OUT 03
06 04 AF
06 05 IN DB
06 06 AF
06 07 AND E6 Test to find
06 08 80 EOC pulse
06 09 JP Z CA
06 10 05
06 11 06
06 12 IN DB Input AID data from
06 13 BO port 176

microprocessor control signals, and decode the port address .
In memory-mapped systems, on the other hand, we will

treat the output of the A/D converter as another location in
memory. It is the usual practice to ass ign the A/D to a loca­
tion in the upper 32K of the 64K memory range. That con­
vention is probably the result of few microcomputers having
a full 64K of memory . Some people feel that memory-mapped
design is superior to I/O-based schemes.

In Fig. 2 we see a I/O-based scheme that works, even
though it is costly in I/O ports . We require one entire eight­
bit port for the A/D output data , and one bit each of the input
and output sides of another port . In the example shown, we
ha ve assigned bit-7 (MSB) of port 17510(AF Ie! as the control
signal. If bit-7 of the output side goes high, then the AID
converter sees a start command and the conversion cycle is
initiated.

The EOC signal is app lied to bit-7 of the input side of the
same port , 17510, We have designated port 17610 (BO I6) as
the data-input port. The eight output lines from the AID con­
verter are connected to this port.

The operation will go something like this: we output a high
on bit-7 of port 175. That begins the conversion sequence.
We will then begin to look at bit-7 of input port 175 10 to see if
it goes high . The program will continue looping until bit-7
goes high. At that time , the program will input data from port
17610,

A sample program is listed in Table I. The program is
written in Z-80 code, but is easily adapted for 8080, 6502, and
6800 microprocessors.

In locati ons 060 I and 0602 we are loading the accumulator
with a value (in this case 80) that will force bit-7 high. This
va lue is output (locations 0603 and 0604 of the program) to
port 175 to become the start pulse required to initiate a con­
version sequence in the A/D. But we cannot immediately ex­
pect the input data to be valid; it takes from microseconds to
milliseconds for the A/D to make the con version . Because of
that , we must next loop for awhile, testing for the EOC pulse
(locations 0605 to 0611). When the EOC pulse is received ,
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ADDRESS
DECODER

+ IV

FIG. 5-ADDRESS DECODER using two 4-bit magnitude compara tor IC's
and a DIP switch permits easily changing the address of the I/O port.

indicate whether they are equal , or whether one is greater
than the other. They also have input s so that two may be
cascaded for eight (or higher) bit operation.

Th e address of the A/D is determined by eight selector
switches , which in actu al pract ice may be a DIP switch on
the PC board . This address is compared with the word
pre sent on the lower byte of the 16-bit address but (BO- B7),
reflecting my use of the Z-80 micropro cessor. When the
lower eight bits of the address bus cont ains the address of the
selected port , then the output (pin 6 of IC2) goes high to form
the select signal.

A sample circuit for connecting the A/D is shown in Fig. 6.
The A/D selected will have latched outputs, and a status line
that remains high as long as the data on the output latch of
the AID is valid. During the brief period when it is updat ing,
the sta tus line will drop low, prohibiting transfer of the latch
contents onto the data bus via the buffer.

But before the tran sfer to the data bus can take place,
three conditions must be satisfied: the 10RQ must be low,
the RD line must be low (both of those lines on the Z-80 are
used to indicate an I/O Request (lORQ) and a Read (RD)
operation), and the addre ss select line must be high, indicating
that the input operation called for by the iROQ and RD sig­
nals will take place on the AID converter. When those criteria
are met, then the data is tran sfered through the buffer onto
the dat a bus.

What we have done above is to create a microprocessor
input port that is local to the A/D converter, and indeed may
be on the same printed circuit board as the A/D.

In some microcomputers , the I/O cards have data to and
data from CPU lines, and both input and output strobe lines.
In that case , less decoding is needed. All that we need is the
add ress decoder and the proper strobe pulse .

Memory-mapping means that the A/D converter is seen by
the CPU as a memory location. Since most microcomputers
do not act ually have any more than 32K - 40K of the allowed
64K of RAM/ROM, we generally see the A/D converter
assigned an address in the upper 32K region.

An address decoder is needed to determine when the CPU
is calling for a memory-read operation. We must also use the
memory-request (KIREQ line on the Z-80) and RD signals
from the CPU to let the A/D know that a memory-request­
read has been selected .

Many microcomputers have a serial-input port (and SolDO
owners can buy any of several serial I/O boards), but most
A/D converters have parallel output-data lines. Unless you
happen to use one of the successive approximation A/D con­
verters, which prov ide a serial-data outp ut line, then you
must build a serial port for the A/D converter. The easiest
way to do that job is to use one of the UART chips on the
market. The transmitter side of the UART receives parallel
8-bit data from the A/D, formats it according to programmed
commands, and then sends it out in serial form.

The receiver side of the UART does exactly the opposite!
It will receiver serial data sent by the tran smitter, or sent
over a serial-data communications line, and then reassemble
it in parallel form . We can use the tran smitter section of the
UART to convert the A/D parallel output to a serial outp ut
(see Digital Interfacing with an Analog World, by Joseph J .
Carr, TAB Books, Blue Ridge Summit, PA 17214). We can
also mount the UART IC on the same board with the A/D
converter.

We may also lump the topic " interfacing digital panel
meters" (DPM) unde r the heading of A/D interfacing. The
DPM is, after all, a spec ial form of A/D converter.

Befo re ordering a DPM for this type of application, be sure
to inquire of the manufacturer just what output coding and
format are used . Some serial outputs are not sequential, and
that can fou l up your decoding scheme . Also find out what
control signals are available. You need at least an EOC
terminal, and a start and /or latch output data termina ls
would be handy. R-E
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FIG. 6-DIRECT CONNECTION of AID converter to microprocessor.

the others are connected directly. When the input word from
the address bus is 10101111 (the address of port 175 in binary),

~ then the 7430 input s will see 1111111 1, so the 7430 output
z drops low. __
~ The output of the 7430 is labeled select. When we pass the
I- 7430 output signal through an inverter, it is complemented to
~ form a posrtive -gomg select signal. That signal will be used to
uj tell us that the address is selected correctly.
6 The alternate approach is to use a pair of 7485 TTL four-bit
o magnitude comparator Ie's (Fig. 5). Tho se TTL Ie's will
~ compare two four-bit word s, and issue output signals that
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Part 2-Full construction details as well as a
detailed description of the operating controls

are given in the conclusion of this project.
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tape is ideal for the job but ordinary black
electrician's tape will do. It should be
placed just under the switch case, along
the sides of the holes that the switch lugs
will pass through.

~----------3-7/8INCHES---------....

Fig. 3-FOIL PATTERN for the power supply. The power transformer is mounted on the bottom of the
case, in the left-rear corner next to the supply circuit board.

See Fig. 8-b. Fig . 9 shows the front panel
of one of the modules.

When installing slide switch S3 (Fig.
8-c), you must insulate its case from the
copper foil on the PC board . Thin foam

I­
'0

LAST MONTH WE DISCUSSED THE DRUM

and its theory of operation. Now, we'll go
into construction. Remember that the
four-channel instrument described and
shown in the photos is composed of four
identical drum -synthesizer modules, Al­
though the four modules are basically
identical, the summing circuit and sum­
ming amplifier are installed only on the
board for channel four. The power-supply
foil pattern and parts-placement diagram
are in Figs. 3 and 4, respectively.

The PC board for the synthesizer mod­
ules is laid out with ease of assembl y in
mind . Its foil pattern is shown in Fig . 5
and parts-placement details are shown in
Fig. 6 and the photo in Fig. 7. Note that
everything except the six input and out­
put jacks is mounted on the circuit board.
Be sure to give the foil side of the board a
cleaning before starting assembly.

Install all the passive components first,
starting with the resistors, then capacitors
and jumpers. Next, mount the control
pots, slide switch, and the two LED's­
installing them on the foil side of the
board. Figure 8-a shows details of the
mounting of those parts on the foil side of
the board. The control pots are ' mounted
by soldering their lugs to the pads on the
PC board. The body of the pot goes into a
hole that is an exact fit. The bottom of the
pot is flush with the component side of
the board. Pots R32 and R45 are excep­
tions since they have switches on them.
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+18 +VR GNO -VR CAUTION 110VAC!
FIG. 4-POWER-SUPPLY PARTS·PLACEMENT
GUIDE. The supply circuit has been simplified
so some pads and circuit leads are not used.

)

clockwise, the downward sweep in pitch
becomes slower and it takes longer for the
tone to become inaudible. Leave the
DECAY TIME control set at some interme­
diate value.

Rotate the MODULATION control from
DOWN to UP. Notice that as the control is

FIG. 5-PATTERN for one drum-synthesizer modUle. You need four modules to dup licate The
Drum.

+----------3-15/16 INCHES

Now, strike The Drum transducer with
a pencil or your finger. You should hear
the pitch go down in frequency and die
out in a short time.

Trigger The Drum several more times
and play with the DECAY TIME control.
Note that as the control is rotated farther

03
SEC

P I A SW
::J

approx. 3 or 4
approx. 3 or 4
fulty CCW (down )
approx. 3 or 4
sine (fUlly CCW
past detent)
osc. (fully clockwise)
fully CCW
manual
Midway (adjust as

required)

MIX
NOISE FILTER

SWEEP/ MAN

OUTPUT

Calibration
This step is a snap! Just set the controls

up like this:
SENSOR GAIN

DECAY TIME

PITCH MOD.

INITIAL PITCH

WAVEFORM

The LED's are inserted in holes in the
front panel. The panel is 'la-inch alumi­
num, so alignment can get a bit tricky. It
helps to crimp the leads on each LED so
that when you install the panel you can
work the LED's up through the holes as
the panel is being set down over the bush­
ings of the pots.

Number 22 hookup wire and some
good small-diameter coaxial cable is used
in making the connections between the
PC board and the jacks. Figure 10-a
shows how the jacks are wired. Use bare
wire to connect the ground lugs (lug 2)
on each jack. Start with 11, forming a
small hook and anchoring the wire in lug
2. Roughly measure the distance to lug 2
on 13 and cut a piece of plastic insulated
sleeving (spaghetti) to that length. Slip
the tubing over the wire and pass it
through lug 2 on 13. Continue around
through J6, J4, J2, and J5, insulating the
common ground lead between all ground
lugs. Solder the connections at J5 and J6
only.

Run single-conductor wires from indi­
cated pads on the circuit board to the
proper lugs on the jacks. You will have
leads from points C, E, E', G, and U.
Now, following Fig. 10-a, run lengths of
coax cable from the circuit board to the
jacks. Note that the shield braid always
connects to a ground lug (lug 2). Wire
Sl , 17 and R62 as in Fig. 10-b.

When you get the four modules wired
and installed in the cabinet, and wired up,
turn on the power and carefully check the
voltages. You'll have +9 volts at 20 rnA,
- 9 volts at 20 rnA and the POWER indica­
tor LED should light. The TRIGGER indi­
cator LED should flash when you strike
the transducer.
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Using the drum
The DRUM has a numbe r of front­

panel controls (Fig. 9) and jacks (Fig . 10)
on the back panel. While some of them
follow conventiona l designs, others offer
control features or interface capability
not found on many other percussion syn­
thesizers. The following is a list of those
controls and connectors, and a brief de­
scription of their function :

SENSOR GAIN-This control sets the
sensitivity of the 5700 to the triggering
signal from the sensor . If it is set too high
The Drum will trigger too easily, result­
ing in false tr iggering and loss of dynamic
range. Too Iow a setting will make The
Dru m hard to trigger.

ENVELOPE DECAY TIME-This contro l
sets the decay time . The decay time
becomes longer as the contro l is rotated
clockwise.

INITIAL PITCH-This control sets the
initial pitch of the YCO, which consti­
tutes The Drum pitch source. Clockwise
rotation of the control increases the initial
pitch.

MODULATION UP/DOWN- This control,
when set fully counterclockwise (to
DOWN) causes a downward sweep of the
pitch source. Full clockwise rotation (to
uP) makes the pitch sweep up after trig­
gering. Sett ings between those two ex­
tremes produce progressively less pitch
modulation, and when the control is cen­
tered there should be no pitch modulation
at all when The Drum is triggered.
WAVEF~RM SELECT/MIX- This contro l

that the apparent pitch of the noise now
follows the drum envelope. Also observe
that with the filter in the sweep mode, the
FILTER control is acting as an initial fre­
quency control which increases the
"range" of the filter sweep as the control
is rotated CW o

-e

M
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POWER
CONNECTOR

_M

'" "''''::> ::>::>
...J ...J ...J

N ."N-..., ..., ...,

FOILSIDEOF
PC BOARD

SWITCH "<,
ON POTSWITHOUTSWITCH ES

b BACK IS FLUSH WITH BOARD .

FIG. 8-HOW POTS, SWITCH, AND LED's are mounted on the PC board. Diag ram at 8 shows how
potentiometer luga are soldered to pads on the PC board. Ske tch at b shows how to shape tha
control lugs before soldering and c shows de tail s of switch 83 and LED mountings.

With the NOiSEjOSC MIX control set
fully CCW, continue triggering The
Drum and observe that rotating the NOISE
FILTER control clockwise causes apparent
pitch of the noise to increase.

With the NOISE/FILTER contro l set to
its mid-range position, change the SWEEPj
MAN switch to its SWEEP position and note

FIG. 7- REAR-VIEW of one of the modules. Use
It along with Fig. 6 when you are placing part s
and jumpers.

J3J3/J2

FIG. 6-HOW PARTS ARE POSITIONED on the synt hesizer modules. The fou r Rs resistors are
install ed only on the module for the fourth channel. The diagram also shows jumpers and connec­
tion. to off·board components.

rotated, the amount of downward pitch
shift as The Drum sounds decays de­
creases until at some position of the con­
troj there is no pitch shift at all. Further
clockwise rotation beyond this point
should cause the pitch to shift up.

Set the internal trimmer R21 as fol­
lows: Rotate the MODULATION control
fully CCW (DOWN), trigger the Drum
and make a mental note of the pitch pro­
duced at the beginning of the downward
sweep. Next turn the MODULATION con­
trol to fully CW (up), and once again
trigger The Drum. Adjust R21 so that
the pitch produced at the end of the
upper sweep closely matches the pitch at
the beginning of the previous downward
sweep. This is not a critical adjustment
and may be set to taste.

Turn the INITIAL PITCH control in the
clockwise direction and observe that the
outp ut pitch increases as the control is
rotated. Return the contro l to a setting of
3 or 4.

Switch the WAVEFORM MIX control to
the triangle position, just clockwise from
the detent. When The Drum is triggered
now, you should be able to hear a slight,
but noticeable difference in the timbre, as
the output changes from a sinewave to the
selected triangle. If you can't tell any dif­
ference, try turning the OUTPUT level con­
trol down some and turn your amplifier
volume up to compensate. As the WAVE­
FORM MIX control is rotated in a clockwise
direction from triangle to square wave,
the timbre should become progressively
less "mellow." Return the WAVEFORM
MIX control to the sine position.

While triggering The Drum, begin ro­
tating the NOiSEjOSC MIX control in a
counterclockwise direction toward the
NOISE position and observe that progres­
sively more noise is mixed into the out­
put. Rotate the control fully CCW past
the detent and note that there is only
noise in the output and no oscillator sig­
nal is present at all .
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working with extraordinarily high exter­
nal signal levels, the WAVEFORMSELECT/
MIX control should be kept in the sine
position.

J4 (E.F./TRIGGEROUT)-This is a stereo
jack that carries two output signals. On
the ring or collar connector (lug 3) is the
trigger output which goes high briefly
each time The Drum is triggered and on
the tip connector (lug I) is a time-varying
DC voltage which is the output of the
AIR generator. There are numerous pos­
sible uses for those signals; for example,
the envelope of one 5700 card can be
routed to"the EXT CV IN of a second card
and the two outputs mixed to produce a
dual-oscillator drum voice. To operate
two drums from one sensor, take EF/OUT
signal from point "X" and feed it to Jl of
the second drum module.

In computer applications, the TRIGGER
OUT can be used to signal the processor
that the drum has been struck while the
E.F.OUT is connected to an analog-to-digi­
tal converter (such as the PAIA EK-7
Dual Digitizer) to provide dynamics in­
formation in a digital form.

J5 (oUT)-This is the audio output
jack. It is a closed-circuit jack that will
pass the output signal to a summed out­
put in a multi-channel system when no
plug is inserted.

J6 (CANCEL)-A switch plugged into
this jack will allow for disabling The
Drum when not required. This is particu­
larly useful when using the synthesizer
with an existing drum set. Connect the
four CANCEL jacks in parallel and then
you can control the four channels with
one fuotswitch.

Some good friends played around with
a rough four-channel prototype while The
Drum was under development. A surpris­
ing number of options were discovered in
relation to the mounting of the transduc­
er ranging from gluing it to an externally­
mounted muffler to the obvious (taping it
to the bottom of the drum head) . Actual­
ly, you can put the transducer anywhere
you want to: on the inside of the drum
shell, or on the outside for that matter, or
on a bottom head-if you have them. It
doesn't care! A convenient means of tem­
porarily mounting the sensor while
searching for just the right place is to use
a foam tape with adhesive on both sides.
The actual mounting details will depend
on your personal preference. Before you
decide on a particular location, move the
sensor around a bit. The results may sur­
prise you. When the best sensor location
is found, the transducer can be perma­
nently mounted there with Instant-Weld
or a similar adhesive. It also works out
quite nicely to mount it in a practice pad
(also available from PAIA).

If you don't have the transducer that's
available from PAlA, you can get by with
a high-impedance microphone (though
The Drum's dynamic response may suf­
fer). R-E
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Back panel jacks
J I (INPUT)-This jack is the input from

which The Drum synthesizer derives dy­
namics information (when and how hard
the drum was struck) . The input can
come from the drum transducer or from a
microphone or other audio transducer.
For computer interface, this input can
come from a digital -to-analog converter.

n (EXT CV IN)-This jack is an external
control voltage input. When a control
voltage source is plugged into this jack
the envelope-follower output will be dis­
connected from the YCO frequency con­
trolling circuitry and the external source
will take its place. Both UP/DOWN MOD.
and INITIAL PITCH controls will still be"
functional.

13 (EXT SIG IN)-This jack is used to
apply an external audio source directly to
The Drum's YCA for percussive voicing.
When used, this jack will disconnect the
internal signals from the YCA and only
the external signal will be passed. Unless

INSULATED WIRE

of noise only. Positions between these
extremes will cause the output to be a mix
of both pitched signal and noise.

SWEEP/MAN-This slide switch allows
the corner frequency of the filter associ­
ated with the noise source to either track
the drum envelope (in the SWEEP posi­
tion) or to be set to a fixed value (MAN
position).
. NOISE FILTER-This control sets the

corner frequency of the filter when the
SWEEP/MANUAL switch is in the MAN
position and sets the sweep range of the
filter when the switch is in the SWEEP
position.

STATus-There are two LED 's on The
Drum front panel. The LED labeled pow­
ER should continuously light any time
power is applied to the PC board. The
TRIGGER-indicating LED will wink brief­
ly at each triggering of the synthesizer
circuitry.

OUTPUT LEVEL-Clockwise rotation in­
crease, output signal level.

Jl J5

@ @
IN OUT

J3 J2

@ @
E'

EXT. SIG. EXT. C.V. E
IN IN

@J6 J4@
U

CANCEL E.F.fTRIG. GOUT C

a

b
FIG. 1D-HOW COMPONENTS ARE MOUNTED on the rear panel. Drawings at II show the jacks: how
they are positioned and connected to coded points on the circuit board. Four sets of jacks are
used-one set of six for each synthesizer module. The drawings at b show components on the ends
of the rear panel.

FIG. 9-THE FRONT PANEL of the 5700 synthe­
sizer module with the codes keyed to the vari­
ous controls.

allows rruxmg of waveforms from the
YCO. Turned fully counterclockwise,
past the detent, the output signal will be a
sinewave. Turning the knob in a clock­
wise direction just past the detent pro­
duces a triangle waveform. Continued
clockwise rotation of the control begins to
mix a squarewave into the output until at
the extreme end of the rotation the signal
is completely squarewave.

NOISE/OSCILLATOR MIX-This control
provides mixing between the YCO sig­
nals and filtered white noise. Full clock­
wise rotation will produce YCO signal
only. Full counterclockwise rotation past
the detent will produce an output signal
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Digital Audio
For The 19 8 0 '.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

The introduction of Pulse Code Modulation (PCM) recording
technology will soon give you truly "live" audio qua lity

in your home. The equipment's available now.

LOUDEST
MUSICAL
PASSAGE

SOFTEST
MUSICAL
PASSAGE

FIG. 1-DYNAMIC RANGE of magnetic record­
ing tape is approx. 60 dB while orchestral music
has a dynamic range of 85 to 95 dB.

so unds of music at their correct relative
amplitudes, you will exceed the mag­
netization ca pacity of the tape. Beyond
a cert ain level the tape becomes satu­
rat ed and loud er signals will not cause
linearl y great er magnet ization levels of
the tape. Th e situation is similar to that
of an amplifier that is driven into ove r­
load ; the result is clipping and severe
distortion .

Conversely, if you tr y to record the
very softes t music al passages they
would be so low in amplitude that the
magnetic patt ern wo uld be well below
the residu al tape hiss that is present on
even the very finest tape. The same
limitat ion s apply to disc recording s.
Loudest passages . if recorded as-is,
wo uld make the wiggles in the groove
so grea t that one groove might cut
through to the next. Soft musical pas­
sages would once more be buried-this
time beneath the level of surface noise
that is alwa ys present on a vinyl disc .

There are other problems peculiar to

IT HAS BEEN OVE R 100 YEARS SINCE TH E

phonograph record , as we know it, was
first introduced by Edison in the form
of a cylinder with tinfoil wrapped around
it. Crude as that record was, its funda ­
mental mode of operation was no dif­
ferent from that of the highest-fidelity
disc recordings we listen to today. The
19th century cylinders and the high­
quality vinyl long-playing records of
1980 all operate on analog principles.

The process begins with sounds
reaching a microphone (or seve ral
microphones) that translate s the sounds
into minute, con stantly vary ing voltages
or currents. Those varying voltages or
currents are then stored as program
material in a variety of way s. The vary­
ing electrical signa ls might be applied to
a magnetic-tape head that is then used
to apply varying degrees of magnetiza­
tion to magnetic particles imbedd ed or
coated on a strip of tape . Alterna tively,
the electrical signal. might be used to
move a cutting stylus that crea tes
grooves in a ma ster recording. The se
grooves would have side-to-s ide or up­
and-down wiggles in them that are a
repl ica or analog of the original sound
waves picked up by the microphone or
microphones .

Both of tho se purely analog sys tems
of sound sto rage have serious limita­
tion s. Even in their most adva nced
form s, tape and discs have limited
dynamic range. Measured in dB of
sound-press ure level , modern or clas­
sical orchestral music has a dynamic
range of from 85 to 95 dB . Neither
present-day disc s nor tapes can store
that wide dyn am ic range . Figure I illus­
trates the point. In the case of magnetic
tape, if you tr y to record the loudest

1
ec
"C..,
en
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OVER-RECORDING LEVEL
(TAPE SATURATION)

t
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RECORDING RANGE OF ~

MAGNETIC TAPE 0
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------~
TAPE HISS (NOISE) LEVEL

analog-recording methods . Wavering
spee d of tape or of a revolving disc
lead s to audible wow-and-flutter. Vari­
ou s kinds of distortion (particularly in­
termodulation and harmonic) are pres ­
ent during playback of either tape s or
discs, often at levels that no high-fidelity
enthusias t would ever tolerate in an
amplifie r. tuner, or receiver. When you
think about it, it is quite remarkable
that we have been able to store and re­
produ ce music using analog techniques
as we ll as we have . Still. for all of the
adva nces made in the science of sound
recording over the past century, analog
recording leave s much to be desired.

Digital recording
Much has been written in the general

press. as well as in technical journals,
conc erning PCM (P ulse Code Modula­
tion ) or digital recording. Often ,
jo urna lists writing for the general press,
in their exc itement ove r the new digital­
recording technique, have jumped to
e rroneo us conclusions . There has
been much talk. for example, about
digital disc recordings . In fact, there is
not a single digital disc recording that
you could buy as of this writing. That's
not to imply that there never will be.
Several sys tems are available for cre­
at ing such all-digital disc recordings.
But tod ay, when someone speaks of a
" digital" disc recording what they really
mean is an analog disc recording that
has bee n made fro m a master tape re­
cording that was digitally recorded. In
ot he r words , digital recording, or PCM <­

recording as it is often called , is a reality ~
in the wo rld of tap e recording but is not m
yet a marketable commodity insofar as ~

disc recordings are concerned. 0
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for the more familiar decimal numbers
ranging from decimal 0 to decimal 10.

To expre ss the numbers that cor­
respond to our sampled amplitudes of
Fig. 3 (I , 6, 7, 8, 9, 7 .. .. ) we would
select the equi valent binary notat ions:
0001,0110,0111 ,1000,1001 and 0111.
To record that number-code series on
tape , we would apply a series of pulse
and no-pulse cond itions as shown in
Fig. 4. So long as the positive pulse is
easily distinguished (during playback)
from a no-pulse condition, we have a
means of recove ring the coded num­
bers. And , if we can recover the coded
numbers we can also convert them
back to the approximate waveform of
Fig. 3 which is, in turn , an inaccurate
replica of the musical waveform of Fig.
2 with which we started.

Several clear advantages result from
such an approach to signal storage.
Since the tape playback head now
simply has to read pulse or no-pulse
conditions, tape saturation or over­
recording is no longer a factor. Residual
tape hiss or noise is also excluded from
the recording. That' s because the level
of such noise is so low that it could not
possibly be misinterpreted as a "pulse
on " condition.

In the example cited. however, we
only provided for ten distinct levels of
amplitude and the distortion during
playback would therefore be extremely
high. Furthermore, it can be shown
mathematicall y that with only a 4-bit
sys tem of encoding, maximum avail­
ble dynamic range would be no greater
than 24 dB-from loudest to softest re­
con structed sound levels. For every in­
crease of " I bit" we can pick up an­
other 6 dB of dyn amic range, however,
so that a 5-bit system would yield 30 dB,
a 10-bit system would give up 60 dB
(which is, incidentally, about the best
we can do with conventional analog
discs or tape s) while a 14-bit system
would yield a dynamic range of 84 dB!

A 14-bit sys tem will also provide up
to 16,384 possible amplitude levels (214) ;

al the way from OOOOOOOOOOOOOO to
IIIIIIIIII IIII ! It is easy to understand
how preci se or refined we might be able
to represent the waveform of Fig. 2,
given that many amplitude levels in a
14-bit binary system. However, unless
we sampled far more frequently than in
the ea rlier exampl e, our representation
of the desired waveform would still be
highly inaccurate. In any PCM or digital
system, it is necessary to sample at least

9

6

AMPLITUDE

2

6
I
I
I
I
I

5

4

3

AT
TIME

- -r-- ' - r--

- ---- - I---
10 0 0 1 0 1 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 1 1 1

1ST SAMPLE 2ND SAMPLE 3RD SAMPLE 4THSAMPLE 5THSAMPLE 6THSAMPLE

FIG. 4-PCM FORMAT Is recorded on magnetic tape as the presence or absence of pulses. The PCM
format shown divides each sample Into a 4-blt digita l word.

convert those decimal-type numbers
into binary numbers, which are made
up of only O's and ls. The binary sys­
tem lends itself very well to electronic
use because a "0" can be repre sented
by an "off" or no-voltage condition in a
circuit while a "I" may be represented
by an "on" or positive voltage condi­
tion. Similarly, in the case of a tape
recording, " O's" can be represented by
no magnet ization of the tape while
"I 's" can be recorded as a fixed-ampli­
tude pulse . If, during playback , the
tape-head read s the presence of a pulse,
that' s interpreted as the binary number
.. I" , while if a stretch of tape has no
signal, that condition is interpreted as a
binary " 0".

In the example of Figs. 2 and 3 we
would want to express numbers from I
to 10 in binary form. We will need a
four-element code word to provide that
range of numbers. In digital or PCM
terminology we would call that a 4-bit
sys tem. Table I shows the 4 -bit code

straint s , we won 't get a very accu rate
representation of our original waveform
expre ssed in numerical or digital form­
only a rough approximation of it, as
shown in Fig. 3. To get a more accurate
waveform, we would have to change our
approach in two ways . We would
sample the original waveform much
more often than every millisecond and
we would break up the amplitude levels
into far more than ju st ten increments.

For the moment , however, let's
presume that the accuracy obtained in
Fig. 3 is good enough for our intended
purpose. The next step would be to
record the numbers that we have tabu­
lated in some con venient way onto
tape. The simplest way to do that is to

9 10

Binary Equivalent
(4-blt system)

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010

Decimal
Number
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1
2
3
4
5
6
7
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9
10
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How PCM recording works
Though many people consider it to

be complicated , PCM is a relat ively
simple technology. Consider the audio
waveform shown in Fig. 2. As is true of
any other continuous waveform, this
one can be broken up into instantaneous
levels at specific moments in time. Five
milliseconds after the start of this wave­
form, for example, its amplitude is
approximately 9 on a vertical sca le cali­
brated from 0 to 10. The table at the
right of Fig. 2 shows how we might
characterize the signal at every milli­
second of time , using only numbers
from I to 10 (no fraction s allowed).
With such time and amplitude con-

10

2 3 4 5 6 7

TIME- MILliSECDNOS
FIG. 2-DIGITAL CONVERSION of analog signal requires sampling the amplitude of the analog signal
at discrete time intervals.

2 3 4 5 6 7 8 9 10

TIME~MILLISECONOS

FIG. 3-DIGITAL REPRESENTATION of analog
waveform shows rough approximation due to
low reso lution analog-to-d lglta l conversion .

TABLE I

o 8
l-
e:>
u,
o
W
..J«
c.:>
~
w
o 4
::J
l-

i 3
::E«

ena
Z
o
II:
f­a
w
....J
W

6
15«
II:

64



'­c
Z
m

WHITE
REFERENCE

who will ow n a tape transport system
that is also capable of storing audio in­
for mation in digital or PCM form . What
those consumers would need , then, is
not a complete PCM tape recorder, but
rather a "black box" type of audio
processor that, in the record mode ,
converts audio information to a stand­
ardized PCM forma t for application to a
VCR's tape cassette and that , during
playback, converts the millions upon
millions of bits or pulse/no-pulse condi­
tions read from the tape back into an
analog signal. (Pioneer's recentl y-an­
nou nced VP 1000 laser-opti cal video­
disc playe r ca n presentl y handle. in
addit ion to the video , two channels of
analog audio informat ion. The player
has bee n designed. however. to accept

OATA

128

-rof--- - ---133~ O.I-------~

OATASYNC

AG. 9-SQUAREWAVE RESPONSEof Toshiba's
PCM recorder shows vastly lmproved playback
of low-frequency squ arewaves as compared to
Fig. 8.

HORIZONTAL
SYNC

168
FIG. 1o-EIAJ STANDARD places 168 bits on each horizontal line of the TV " picture" for recordi ng
on a video cassette reco rder . The data block consists of 128 bits while the remaining 40 bits are used
for the horizontal-sync pulse and the whi1e-reference pulse.

a Pulse Code Modulation adaptor which
will be offered as an option at some
time in the futu re-Editor).

Many man ufacturers have demon­
strated prototypes of such PCM audio
processors at various technical and
consumer electronics conventions.
Among them have been Sony, Mitsubishi,
Toshiba, Technic s by Panasonic , JVC,
and Sanyo . I have personally had an
opportunity to experiment in my lab
with the prototype unit from Toshiba,
shown in Fig. 5. Typically. the dynamic
range of this, and most other stand ­
ardized PCM units, is 85 dB. Freq uency
respon se for. the entire record /playback
cycle is ruler-flat. from DC to 20.000
Hz, ±I dB. Harmonic distortion is less
than 0.03% referred to maximum record
level and wow-a nd-flutter is simply not
measurable!

The statement concerning frequency
response really fails to tell the complete
story. In the case of ordinary analog
cassette decks, for example, frequency
response is normally quoted for a record
level of - 20 dB. That is done to avoid
the high-frequency sat uration problems
inheren t in tape recording at slow
speeds . Figure 6 illustrate s this point.
Eve n with a high-quality analog tape
deck, response at high levels of record­
ing is increasingly non-linear at high
frequencies .

Compare these results with those
obtained and shown in Fig. 7, for which
the pro totype Toshiba PCM Ma rk II
prototype was used. Results remain flat
all the way up to 20,000 Hz, regardless

continued on page 87

Storing the digital information
Let's see what sort of storage capacity

our tape recorder would have to have
to hand le this new type of PCM data .
As we said . we must samp le the signal
being digitized 44,056 times per second.
Eac h sample will contain 14 bits. That
comes to 616,784 bits per second. But
we are talking abo ut a stereo system
and, in a digital system such as this.
rather than divide the tape into two
tracks it is just as easy (and in fact more
desi rable) to interleave the digital in­
formation in a single continuous tape
track-sam pling first the left channel.
then the right , etc . etc . That brings us
up to 1,233,568 bits per second. And, as
we shall see . that makes no allowance
for any redundancy or error-correctio n
code words that are found to be neces­
sary in a PCM system.

Obv iously. no present-day ana log
audio tape deck now used by audio
enthusiasts could handle that kind of in­
formation density. Such recorders lack
the bandwidth or frequency response
that would be required . But there is 'one
type of tape deck that can handle such
bandwidths and it is one that is already
found in more than one million homes
in this country. You guessed it! It's the
video cassette recorder, or VCR. Since
these recorders must be able to record
frequencies well up into the megahertz
region, they constitute a natural and
logical storage medium for PCM or
digital audio . As the VCR market
grows in this co untry and elsewhere,
there will be more and more consumers
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twice as often as the time it takes to
rep roduce a sing le cycle of the highest
frequ ency to be recorded. That means
that if we want to be able to store and
rep roduce the digital equivalent of all
audio frequencies from 20 Hz to 20,000
Hz we must use a sampling frequency
of at least 40,000 Hz. In fact , the Elec­
troni cs Indust ry Assoc iation of Japan
(EI AJ ) recently adopted standards
which call for a sa mpling rate of 44.056
Hz in a standa rdized PCM format. We
will look at the other aspects of this
new sta ndard shortly.

- -=-- ....... .• -==- . m

FIG. 7-FREQUENCY RESPONSE of Toshiba
PCM recorder shows " ruler" flat response at all
recording levels.

FIG. 6-TYPICAL FREQUENCY RESPONSE of
analog cassette deck shows increasing non­
linear response at higher record ing levels.
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FIG. 5-TOSHIBA MODEL PCM-MARK II Is a
signal processor that interfaces with a video
cassette recorder to provide PCM recording.

FIG. 8-PLAYBACK of low-frequency square­
wave recorded on a hlgh-quality open-reel tape
deck.
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ROBERT B. GROVE

Numbers, numbers everywhere-and nobody seems to have
any idea what they're all about. After reading this,
tune in and maybe you'ttcome up with the answer.

"ONE-SEVEN-FOUR-TWO-SIX; TWO-THREE­
nine-zero-two." The tape-recorded fe­
male voice drones on . Tuning through
the shortwave s-pectrum, we find another
station ... this time in Spanish. "Cinco­
nueve-tres-cuatro-uno; tres -cinco-dos­
uno-seis. "

Those so-called "numbers stations"
populate the shortwave spectrum, fol­
lowing regular schedules. (See Table I) .
They announce no callsign and usually
transmit their cryptic one-way messages
for approximately 15 minutes. The
same numeric sequence is often repeated
on a nearby frequency (see Table 2).
[The frequencies of many more num­
bers stations are included in a book list­
ing over 6,000 radio stations, their fre­
quencies as well as what they broadcast.
The book is entitled " Confidential Fre­
quency List" and is available from
Gilfer Associates, P.O. Box 239, 52
Park Avenue, Park Ridge , NJ 07656 for
$6.95- Editor.]

Who are these phantom broadcasters?
Where are they located? Perhaps most
important, what is the nature of their
encoded messages?

One thing is certain: They have been
on the air for at least 20 years . In all
that time, no one has publicly settled
the enigma. Man y possible solutions
have been suggested: They are monetary
statements for world-bank tran sactions;
coffee-plantation price quotes ; bolita
scores; instructions for insurgents in
foreign countries; arrival-departure
schedules for agents; or. ..nothing at
all-merely part of the psychological
cold war!

While most broadcasts are made in
full-carrier AM, occasional single side­
band transmissions are monitored.

Voice transmissions aren't the only
mode; Morse code is frequently reported
with similar messages, often in three-

TABLE 1-A BRIEF SAMPLING of
the numbers stations.

FREQUENCY TIME
(kHz) (UCT)
3060 On the hour
3090 Quarter past

the hour
6772 0615, 0700
6840 1025
10570. 14968 2225

TABLE 2-Some additional frequencies
(kHZ) recently reported by various

listeners.

3178 7322
3435 7445
4670 5727
5775 7887
5812 8418

letter groups . Some listeners have even
gone to the trouble to show a relation ­
ship between the number groups and
the letter groups.

A former intelligence officer states
that the Russian KGB-the secret police
(formerly NKVD)-used CW five-letter
Russian Cyrillic to broadcast to their
posts in the USSR and elsewhere. The
transmissions were in the 8-MHz region,
but they identified themselves with
legitimate callsigns which were regis­
tered with the lTU (International Tele­
communications Union) . It is very un­
likely that those are the stations that
are being reported.

Let's examine some of the hypotheti­
cal suggestions which have been offered.

World-bank transactions: Although
visitors to Latin American countries
have noticed large antennas on the tops
of some of the banks, it would seem un­
likely that international banking would
operate via a clandestine network.

Such activities have never been reported
among the myriad member countries,
and the frequencies chosen for numbers
transmissions would not support such a
large geographical network. Keyboard
teletype would be far more practical for
such monetary transactions .

Coffee plantation price quotes: Al­
though a rather .far-out suggestion, it
shouldn't be dismissed without some
consideration. Frequencies chosen for
the broadcasts are usually in the lower
part of the shortwave spectrum, and
would favor propagation thro ughout
Central and South America. About the
only reaction that can be applied here is
intuitive: It doesn 't seem likely .

Bolita scores: The Cuban lottery and
Bolita are popular sports among Latins.
Could this be an informational system
providing such traffic to lottery book­
makers? Again, the answer must re­
main "Unlikely." It is a little too
obvious.

...Or, nothing at all? While that is a
distinct possibility in a world in which
some things don't make any sense at
all, there is considerable evidence that

MCKAY-DYMEK MODEL 'DR-101 covers a fre­
quency range between 50 kHz and 29.7 MHz.
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and 30 MHz.



read by someone with a heavy European
accent !

Clearly, the operation is extensive­
multinational. Are they all tied together?
If they are, what would be a common
interest bet ween Havana and Northern
Virginia? Could those be clandestine in­
telligence broadcas ts to foreign agents?
If so , who is foreign and in which coun­
try? The more we investigate those
strange broadcasts, the more paranoid
we are likely to become.

Ta king the content of the transmis­
sions at face value, we would probably
conclude that they are using some sort
of cry ptographic means of encoding.
What type of code is likely? Among the
easiest to use is the " one time pad." In
that system, a list of letters or numbers
is chose n at random to replace actual
charac ters in the text. The pad is used
only once and discarded. A new pad is
used for the next message.

Lis teners who have been close to in­
telligence work say that the one-time
pad is highly unlikely: There are too
many similarities among the different
messages that have been copied. Not
ony that, but when a suspected agent is
caught with a one-time pad in his pos­
sess ion: that is prima facie evidence of
his subversive activity!

More likely, the numbers messages
con st itute a checkerboard grid or Poly­
bius square (see Fig. I). In that arrange­
ment , a checke rboard pattern of boxes
is laid out, and all the necessary letters
and numb ers from the original text of
the message are sprinkled through the
grid . Each row is given a letter (or num­
ber) and so is eac h column . By calling
out a pair of lette rs or numbers (called
digrap hs) we key out each of the hidden
characters in the grid.

As to the real nature of the broadcasts
and what .the texts actually hold , we
have no informat ion. And if we had, we
wou ld not be allowed to reveal it. But
we would enjoy hearing from anyone
out there who thinks he may hold the
key to those fascinating numbers sta­
tions! R-E
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PANASONIC MODEL RF-4900 is a portable
communications receiver that can cover the
frequency range between 1600 kHz and 31 MHz.

15 48 27 36 26 28 17
N U M B E R S

17 45 16 45 37 18 15 17
S TA T IO N S

47 35 25 35 161538 473546 35
3 0 6 0 AND 3 0 9 0

FIG. 1-The Polyblus square (checkerboard or
grid) uses digraphs. Each set of two numbers
keys out a box in the grid. For example , 15 = N.

" bogies ." Thei r repeated schedules
and long transmission times would
make them ideal target s.

As a matter of fact , that has been
don e , and by an agency no less than our
own Federal Communi cation s Commis­
sion! One of the more classical broad­
cas te rs is the one heard on 3060 kHz at
15 minutes after the hour. Several RDF
atte mpts have nailed that one down as
being in Havana, Cuba. That has been
corroborated by another intelligence
agency, and also by several private
hobb yist s.

But other listeners, all with exce llent ,
equipment and unque stionable qualifi­
cations, have found additional " fixes"
for similar stations: San Juan , Puerto
Rico; Portl and , Oregon; Nort hern Vir­
ginia ; the Wes t Coast of Florida; even
Lond on , England!

To confuse things further, many
languages are reported besides English
and Spanish ; they include Czec hoslo­
vakian, German. and English being

HEATH MODEL SW·717 4-band receiver covers
550 kHz to 30 MHz.

YAESU MODEL FRG·7000 covers a frequency
rang e betwee n 250 kHz to 29.9 MHz.

would weigh against the hypothesis.
First of all, such tactics would be aimed
at our inte lligence organizations. Over
a period of some 20 years. eve n with
admitted bungling. U.S. Intelligence
wo uld have been able to see through
such a transparent diversionary tact ic.

In fact, there have been several re­
ported cases in which the message had
tec hnical difficulties, and frantic live
broadcasts were made to ens ure the
success of the trans mission. During
Hu rricane Frederick, one station was
apparently knocked off the air , and an
alternate frequency beca me active for a
week, appa rent ly until repairs could be
effected .

How about sp ies?
Yes, how about that? Although the

tran smission cou ld be cryptographic
training sessions (as suggested by one
promi nent listener with a military back­
ground) such training could be provided
more easily with cassette ~ tapes . Of
course, nothing beats practical, on-the­
air expe rience!

It would seem that after 20 years,
someone wo uld have the presence of
mind to sugges t using radio direction­
finding tec hniques to home in on those



Backyard Satellite-TV Reception

FACT OR ifA1NlfA1SY
FRED HOPENGARTEN, K1VR*

Here are several important points to consider before
you set up your own satellite-TV receiving station.
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THE INTEREST GENERATED BY THE IDEA

of receiving programming intended for
cable-TV operators has been unbeliev­
able . For people with poor reception, or a
limited selection of VH F/UHF televi­
sion, satellite TV is a banquet for the
entertainment-starved. But don't be too
quick to think that it is for everyone.

View of the "bird"
At 4 G Hz, geostationary satellites

(called "birds") arc limited to line-of­
sight communications. Unfortunately,
that means that if you arc in Portugal, the
lower Caribbean, Southern Mexico, or
Venezuela (to cite location examples of
people I've been forced to disappoint late­
ly), you really have no hope of watching
American domestic satellites. Those loca­
tions are just too far from the center of
the footprint.

Even if you are right here in the good
old U.S .A., you've got to "see" the spot in
the sky where you will find the satellite.
For example, I recently sold a system to a
man living at 42°,26',20"; 71°,18',03",
to be specific. From his house to the
RCA Sat com Fl, at 135° over the equa­
tor, the azimuth is 251.56° and the eleva­
tion is 10.54°. After walking around his
land with a compass (for azimuth) and a
clinometer (for elevation), I found a spot
where we could erect an antenna, if he
was willing to cut off a large branch from
a ncar-field tree, and willing to cut down
entirely two trees almost 200 feet away. I
love trees, mind you. But they kill recep­
tion at microwave frequencies.

If you have no "sight" on the "bird,"
you'll have no reception from "line-of­
sight" signals.

Big dishes
Given a fairly weak signal, and some

crowding in the sky, it is necessary to
have a fairly big antenna. Standard anten­
nas arc between three and five meters in
diameter. The larger ones are necessary
on the two coasts, and the Southern tier.

• President, Channel One, Inc., 68 Avalon Road,
Newton, MA 02168.

Despite the "FM Advantage," (capture
effect) of satellite TV signals, a smaller
than necessary antenna will only give you
shadows. Just because you own a three­
foot dish, that doesn't mean that a three ­
foot dish will work. Those neat Japanese
systems you have heard about, selling for
$500-1000, are for an experimental 12­
GHz satellite. Don't look for that here
before 1984, the proposed start date for
COMSAT service.

Perhaps you've been thinking that one
of these big dishes can be moved from one
satellite to another, like rotating a fifteen­
meter beam. Wrong again. Unless you
buy a motorized version, very expensive,
you'll have to go out in the backyard each
time you want to change satellites. Count
on using two peopJe and taking at least
15-20 minutes each time. As winter rolls
around here in New England, the thought
loses appeal. .

Don't forget something else about big
parabolic reflectors: They act like big
sails in a wind. For that reason you can't
raise one very far off the ground without
a substantial support system (concrete
and cross-ties, or I-beam construction). It
can even cause problems mounted on top
of your apartment building, unless prop­
erly shielded from the wind.

Sharing with neighbors
I am frequently asked: "Can a bunch of

us get together and buy a system?" The
answer is yes, but ... Of course you can
receive satellite signals and pass them
along, but then you are a cable-TV sys­
tcm in the eyes of the law, albeit a small
one. You will need full-frequency coordi­
nation (to insure that a nearby terrestrial
microwave link is not looking down your
boresight), a license, and agreements
with the program suppliers to pay sub­
scription fees. Having done that, you will
still only receive one channel at a time.
This means that the person who has the
receiver, controls what everyone else will
watch. Just wait for-the first 1 AM phone
call asking you to switch transponders­
but not offering to help.

To add more receivers, you must add a
second Low Noise Amplifier, another
feedlinc, power dividers, and another re­
ceiver for each additional transponder
you wish to watch simultaneously.

How far away are your neighbors? If
they arc more than 200 feet away, then it
is impractical-a-due to line losses-to
send 4-GHz signals such a distance.

Bars and public rooms
Many of the entrepreneurs of this

country have figured out that a satellite
TV system is the perfect complement to
projection television (wide-screen). Un­
fortunately, the movie channels won't let
you buy the rights to show their stuff in
public rooms. No Showtime, Star Chan­
nel, Galavision, Home Box Office, Home
Theatre Network, or Take 2. But not all
is lost. Obtaining a license is something
that dealers and manufacturers do for
their customers all the time. With FCC
license in hand, there is still some won­
derful programming to watch.

Here's what can be shown in a lounge:
ESPN (24-hour sports), C-SPAN (the
U.S. Congress), the three Christian Net­
works, Satellite Program Network, Mod­
ern Cable Programs, WOR (New York),
WGN (Chicago), WTBS (Atlanta), and
KTVU (San Francisco). That's a tremen­
dous amount of sports ... perfect for
enjoying more beer. And you would be
surprised at how interesting some of the
other programming can be.

Out-of-this-world entertainment
There is no need to be scared away

from satellite TV. But it is a mistake to
overlook the factors which could cause
you to stand by while thousands of dollars
in electronics sits idle.

Satellite TV is great for country homes
and places where there is no cable. The
quantity of entertainment cannot present­
ly be matched anywhere, on any existing
cable system.

I just hope that I've added a touch of
realism to your consideration of this won­
derful new world of viewing. R-E



NEW 1980 DIGITAL MULTIMETERS FROM ~IF:1SL~U~K~e~l ®

8010A
$249

$289
w/rechargeable

batteries
(OPTION - 01)

8010A and 8012A

• Large a Y2·Digit LCD's · view in any light

• Conductance function- resistance to 10 ,000 MO

• AC measurements to 50 kHz and higher

• True RMS for ac accurac y

• Touch- Hold probe for tricky places (YaDD8)

• Diode test and low power ohms

• AC or dc current to 10 amps with 80 1OA

• Resistance resolution to 0 .0010 with 8012A

• Built-in batteries and charger (Option -0 1)

8012A
$299

$339
w/rechargeable

batteries
(OPTION - 01 )

INEWI
8050A
$349

$399
w/rechargeable

batteries
(OPTION - 0 1)

80S0A
4"" -digit multimet er
mic roproces sor technology
• dB: That's right , direct readings in oam. refer­

enced to any of 16 impedances that you select
from the 8050A's scrolling reference memory.

• REL: This stands for relative refere nce in the dB
mode or offset measurements in other functions.

• Conductance function - resistance to 10 ,000 MO

• AC measureme nts to 50 kHz and higher

• True RMS for ac accur acy

• Touch-Hold probe for trick y places (YBOOS)

• Diode test and low power ohms

• Built -In batte ries and charger (Option -01)

Model 8022A:
The Troubl eshooter

8020A
$179

• Free Case
• Two year parts

and labor warranty

Mode l 8020A: • 0 .1% basic dc accuracy
The Analyst • LCOdisplay

• Seven functi ons • Overload protecti on
dc vo ttaqe
ac voltage
de current
ac current
res istance
diode test
conduc tance (l /R)

• 3'h-digit resolution

• 3 1,4 -digit resolution

• LCD display

• Overload protection

TOLL FREE HOTLINE 800-223-0474
54 WEST 45T H STREET, NEW YORK, N.Y. 10036 212-687-2224

8024A
$219

• Peak hold on voltage
and current funct ions

• Selectable audib le
indicator for
cont inuity
or level detection

• 3 %-digit resolut ion

•0.1 %basic deaccuracyOlliijiiii'"
• LCD displa y

• Overload protection

• Nine functio ns
de voltage
ac voltage
de current
ac current
resistance
diode test
conductance (1 /R)
logic level and

cont inuity detect
temperature (K·type

thermocouple)

INEWI
Model 8024A :
The Investig ator
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rtevv ideas

BATT ERY SUBSTITUTER HAS
MUSCLE

ZIP

Date

State

Print Name

City

Street

Signature

Title of Idea

I agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. I declare that the
attached idea is my own original materi­
al and that its publication does not vio­
late any other copyright. I also declare
that this material had not been previ­
ously published .

New Ideas
Radio-Electronics
200 Park Ave. South
New York, NY 10003

Mail your idea along with this coupon
to:

NEW IDEAS
This column is devoted to new ideas ,

circuits , device applications , cons truc­
tion techniques, helpful hints, etc .

All published ent ries , upon publica­
tion, will earn $25 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito­
rial staff of Radio-Electronics.

rnA at 8 volts . [A power converter
designed to supply 9 volts to small radios
and calculators will do nicely.- Editor]
The capacitors are also uncriti cal since
none of the ri pple currents are very high.
I happened to use two IOO,OOO-microfa­
rad com puter-type capacitors on the out­
put because I could get them inexpensive­
ly. A number of smaller paralleled capaci­
tors rated at 8 volts or more would cer ­
tainly work well also. Surplus or junk-box
devices would be quite suitable. The l'C
regulators must have current-limiting to
avoid damaging the line-plu g type supply
with surges.

The batt ery-elim inator components
can be placed whereve r you can find the
space . The locat ion for the charger is
obvious-in the wall receptacle. I distrib­
uted the ot her parts around the pinball
machine . The small capacitor and regula-­
tor are on a bracket on the back of the
machine. Th e LE D is glued into the front
panel and the two 100,000-J,LF capacitors
are carefully insulated and then taped to
the mach ine's back legs.-Peter Lefferts

1. Only moderate filtering on the
regulator input (see the schemat­
ic) is needed, and fast recovery
results.

2. Massive filtering on the output of
the regulator is used (not the usu­
al tec hnique ) to supply the
surges. The three-terminal IC
regulators are stable under these
conditions.

3. A LED is inserted in the ground
lead of the 5-volt IC regulator.
This boosts its output voltage by
about 1.5 volts, and provides a
nice pilot-light as well.

Parts are not critical. The line-plug
supply (transformer is part of plug) that I
used had an open-circuit voltage of about
10 volts and could supply a littl e over 100

CONN ECT CAPACITORTO REGULATORTERMINALS
BY SHO RTESTPOSSIBLE LEADS.

TO

IN 5 VOLT OUT LOAD
REGULATOR

+ .47 /lF
(SEETEXT)

15V GNO 470n

+ 200,000/l F+ 1000/lF
12V /j BV

I LEO
(REO )

THISCAN BEA
LONG WIRE

To make the litt le, 100 rnA-rated, cal­
culator j charger sup ply provide 4-ampere
surges req uire d a minor reversa l of desig n
philosophy. Not only is the little charger ­
supply limite d in power, but the plastic­
packaged regulators that are easily avail­
able, are only rated for 1 to 1.5 amperes.
Three design tricks provide the solut ion.

Th e probl em has been solved, and I set
up the following criteria for the design:

1. The supply should use a safe
(U-L recognized) line-plug mod­
ule as calculators or small tape
recorders using recharg able bat­
te ries do. The idea was not to
shock too many of our children,
ages 4 through 14.

2. The supply should use an inex­
pensive and easily available regu­
lator like the National LM340T­
5.0 or the 7a05-series voltage
regulator available from several
sources.

3. Desp ite using the commonly
available 5-volt logic regulato rs,
the supply should provide 6.3 to
6.5 volts.

TOWALL
SOC KET

9-VOLT
LOW-POWER

CALCULATOR
CHARGE R
SUPPLY

IT WOULD SEEM THAT BUILDING A LITTLE

power supp ly to substitute for four flash­
light (0 cell) batteries would be a simple
" handbook" job. Not so! The applica tion
in question is powering a widely-sold toy
pinball machine.

The problem is that the bright bulb and
electr omagnetic counter draw an init ial
surge of about 4 amperes when the stee l
ball activates a scoring bumper. There
are , no doub t, other toys that suffer from
the same problem. Th e pinball machi ne
used up alkaline batteries at a rate that
began to cost a significant part of the
entire house electrical bill.

en
oz
o
a:
I­o
W
...J
W

Io
Ci
<l:
a:

70



c..
C
z
m
.....
<D

--.I ~

Address _

City _

• State Zip
_ _ _ 0 Send Me More Inrormatlon

71

The Netronic s ASCll/B AUDOT Computer Term inal Kit is a
microprocessor-contro lled, stand alone keyboa rd /terminal
requring no computer memory or software. It allows the use of
either a 64;.or 32 character by 16 line professional display for­
mat with selecta ble baud rate. RS232-C or 20 rna. outp ut. full
cursor contro l and 75 ohm composite video output.

The keyboard follows the standa rd typewriter config uration
and generates the entire 128 charac ter ASC II upper/ lower case
set with 96 printab le characters. Feature s include on board
regulators , selectable parity. shift lock key. alpha lock jumper,
a drive capab ility of one TTY load , and the ability to mate
direct ly with almost any computer, including the new Ex­
plorer/ 85 and ELF product s by Netronic s.

The Computer Terminal requires no 1/ 0 mapp ing and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor contro l, pa rallel ASCII/BAUDOT
to serial conversion and serial to video processing-fully
crystal controlled for superb accuracy. PC boar ds are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPEC IF ICATIONS
The heart of the Netronic s Comp uter Termi nal is the micro­

processor-co ntrolled Netro nics Video Display Board (VlD)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source . The VlD converts the parallel data to
serial data which is then formatted to either RS232-C or 20 rna.
curr ent loop output , which can be connected to the seria l 1/0
on your computer or ot her interface, i.e. , Modem.

When connected to a computer, the computer must echo the
char acter received. This data is received by the VID which
processes the inform atio n, converting to data to video suitable
tc? be displayed on a TV se't '(using an RF mod ulator) or on a
video momtor. The VID generate s the cursor , horizont al and
vertical sync pulses and perfo rms the housekeeping relative to
which cha racte r and where it is to be disp layed on the screen.
Video Output: 1.5 P/Pinto 75 ohm (E1A RS-170) · Baud Rate:
110 and 300 ASCU. Outp uls: RS232-C or 20 ma. current loop
• ASCII Cbaracter Set: 128 printable characters-

BAUDOT Characte r Set: A BC DEFGH 1J K L M N P
RS T U VWX YZ -? : «ss i er., 90 14!5 7;2/68 ·
Cursor Modes: Home. Backspace, Horizontal Tab Line Feed
Vertical .Tab, Carriage Return. Two spec ial curs~r sequence~
are provided for absolute and relative X - Y cursor addressing »
Cursor Control : Erase, End of Line, Erase of Screen. Form
~;~~iaft:.lete • Monilor Operation: 50 or eou« (jumper

Continental U.S.A. CredllCard Buyers Outside Connecticut

CALLTOLL FREE 800-243-7428
..

_ To Orde r From Connecticut Or For Techn ical _ .,
Assista nce. Etc. Call (203) 354-9375

Netron ics R&D LId. , Oept. RE-6
333 Litchfie ld Road, New Milfor d , CT 06776
Please send the items checked below-
o Netronics Stand Alone ASCII Keyboa rd/Computer

Term inal Kit, $149.95 plus S3.00 postage & handling.
o Deluxe Steel Cabinet for Netronic s Keyboard /Terrni­

nal In Blue/B lack Finish. $19.95 plus S2.50 postage
and handl ing.

o Video Display Board Kit alone (less keyboa rd). $89.95
plus S3 postag e & hand ling.

o 12" Video Monitor (10 MHz bandwidth) fully assem­
bled and tested . $139.95 plus S5 postage and hand ling.

o RF Modulalor Kit (to use your TV set for a monito r),
$8.95 postpaid .

o 5 amp Power Supply Kit In Deluxe Steel Cabine t
( ± 8VDC @ 5 amps. plus 6-8 VAC). 539.95 plus S2
postage & hand ling.

Total Enclosed (Conn . res. add sales tax) S _
By-
o Personal Check 0 Cashiers Check/Money Orde r
o Visa DMB5terChlrge(B an k N )

A cct . N

Signatu re Exp, Date _

PrintName _

By Netronlcs

ASCIIIBAUDOT,
STANDALONE

C t COMPLETEompu er FOR ONLY . . .

Terminal $14995

registers . . . single step with register display at each break point
.. .go to execution address. Level " A U in the Hex Version
makes a perfect controller for industria l applications and can
be programmed using the Netronics Hex Keypad/ DIsplay.

Hex Keypad/Display
Specifications

, Calculato r type keypad with 24
system defined and 16 user
defined keys. 6 digit calculator
type display which displays full
addre ss plus data as well as

Hex Keypad/Di splay. register and status info rmat ion.

Le vel "B" S p e c ifi c a ti ons
Level'<B" provides the 5-100 signa ls plus buff ers/drivers to
support up to six 5-100 bus board s and includes: address
decodi ng for onboard 4k RAM expansion select-able in
4k blocks. . .add ress decoding for onboard 8k EPROM expan­
sion selectable in 8k blocks... address and data bus dr ivers for
onboard expansion . .. wait sta te generato r (jump er selectable).
to allow the use of slower memories . . . two separate 5 volt
regulato rs.

Explorer/85
100% compatible with all BOBOA and
BOB5 software & development too ls!

No matter what your f uture computing plans may
be, Level "A "- at $129.95-isyour startingpoint.

Starting at ju st $129.95 for a Level "A " operating system,
you can now build the exact computer yo u want. Explorer/a5
can be your beginn er 's system, OEhf controller, or IBhf­
formatted 8" disk small business sys tem ... yet you 're never
forced to spend a p enny j or a component or f eature you don',
want and you can expand in small. affordable stepsl

Now, for ju st S129.95, you can own the first level of a fully
expandab le comput er with professional capabilities- a com ­
pu ter which featur es the advanced Intel 8085 cpu , thereby
giving you immediate access to all software and devel opm ent
tools that exist f or both the 8085 and its 8080A predecessor
(th ey are lOOo/D software compatibtet-ex computer which
feature s onboard 5·100 bus expansion- plus instant conver­
sion to mass stora ge disk memor y with either 5-1/4 " diskettes
or stand ard IBM-formatt ed 8' · disks.

For just S129.95 (plus the cost of a powersupply, keyboard/
terminal and RF modu lator, if you don't have them alread y),
Explorer/ 8S lets you begin computing on a significant level. . .
applyin g the principles discussed in leading computer maga-
zines... developing " state of the art" comput er solutions for Level "e" Specif ications
both the industrial and leisure environment. Level "C" expands Explorer 's
Le vel "An Specifications motherboard with a card cage,

-Explorer/ 85's Level "A" system feature s the advanced Intel allowing you to plug up to six
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating S-IOO cards directly into the
system, and an 8155 ROM-I/O-all on a single mot herboard motherboard . Both cage and
with room for RAM/ROM/PROM/EPROM and S-IOO ex- Eiplorer/85 with Lev el cards are neatly contained inside
pansion , plus generou s proto typing space. "C" card cage. Explorer 's deluxe steel cabinet.

(Level U A" makes a perfect OEM contro ller tor industrial Level "C" includes a sheet metal superstructu re, a 5·card gold
applications and is available in a special Hex Version which plated S-JOO extension PC boar d which plugs into the moth er-

_ M _ C811: be programmed using board . Just add required number of S- loo connectors
the Netronics Hex Keypad/ Level " 0" S pecifica tions
Display. ) Level " D" provides 411. or RAM, power supply regulation,

PC Board : glass epoxy, plated filtering decoupling components and sockets to expand your
thro ugh holes with solder mask Explorer/ 85 memory to 4k (plus the origina l 256 bytes located
• I/O: provisions for 25~pin in the 8155A). The static RAM can be located anywhere from
(DB25) connector for terminal 0000 to EFFF in 4k blocks.

Level "A " at $129.95 is a serial I/O. which can also sup- Le ve l " E" S p ecifications
complete operatin g syst em, port a pap er tape reader
perfect for beginners, hob - . . . provision for 24-pin DIP Level " E·· add s sockets for 8k of EPROM to use the popu lar
biests, or industrial con- socket for hex keyboa rd/dis- Intel 2716 or the TI 2516. It includes all sockets, power supply
tro ller use. play?. .cassette tape recorder in- regulator , heat sink, filtering and decoup ling components.
put. .. cassette tape record er output. . . cassette tape control Socket s may also be used for soon to be available RAM IC's
output. .. speaker output. . . LED output ind icator on SOD (allowing for up to 12k of onb oa rd RAM) .
(serial out put) line. . . printer interface (less drivers) ... tota l of Order A Coo rdin a ted
four 8-bit plus one 6-bit I/O ports . Crystal Frequency : 6. 144 Explorer/85 Applications Pak!
MHz • Control Switches: reset and user (RST 7.5) Experimenter'sPak (SAVE$12.50)-Buy Level"A" and Hex
interrupt. . .additional pro visions for RST 5.5.6.5 and TRAP Keypad/Display for $199.90 and get FREE Intel 8085 user' s
interrupts onboard • Counter/Tfmer: programmable, 14-bit manua l plus FREE postage & handling!
binary. System RAM: 256 bytes located at F800. ideal for
smaller systems and for use as an isolated stack area in Student Pak (SAVE $24.45)-Buy Level "A,,· ASCIl Key-
expanded systems . .. RAM expandable to 64k via S-IOO bus or boar d/ Computer Termi nal, and Power Supply for 5319.85 and
4K on motherboard. get FREE RF Modulator plus FREE Intel 8085 user's man ual

System Monitor (Terminal Version): 2k bytes of deluxe plus FREE postage & handling!
system monitor ROM located at FOO0 leaving 0000free for user Engineering Pak (SAVE $41.00)-Buy Levels "A," "B,"
RAM/ ROM.. Features includ e tape load with labeling ... tape " C"· "D," and "E" with Power Supply . ASCIl Keyboard/
dump with labeling . .. examine /change contents of memory Computer Terminal, and six S-I00 Bus Con nectors for $514.75
.. . insert data . . . warm start .. . examine and chang e all and get 10 FREE compu ter grade cassette tapes plus FREE
registers .. . single step with register display at each break point, 8085 user' s manual plus FREE postage & handling!
a debugg ing/training feature. .. go to execution address. .. Business Pak (SAVE S89.95)-Buy Explore r/85 Levels "A,"
move blocks of memo ry from one location to another. . . fill "B ," and " C" (with cabinet), Power Supply, ASCtI Key-
blocks of memory with a constant display blocks of memory boar d/Computer Term ina l (with cabinet), 16k RAM, 12"
. . . autom atic baud rate selection variab le display line length Video Monito r, North Star 5-1/4 " Disk Drive (includes North
control (1-255 characters/ line) channe lized 110 monitor Star BASIC) with power supp ly and cab inet . all for ju st
rou tine with 8-bit parallel output for high speed print er. . . $1599.40 and get 10 FREE 5-1/4 '· minidiskettes (S49.95 value)
serial console in and console out channel so that monitor can plus FREE 8085 user's manual plus FREE postage & handling!
communicate with I/O po rts.System Monitor (Hex Version) : Tape load with labeling . . . Continental U.S.A. Credit Card Buyers Outside Connecticut
tape dump with label ing . . . examine/change cont ents of mem- CALL TOLL FREE800-243-7428
ory . . . insert data ... warm start. .. examine and change ali To Order From Connect icut Or For Tech nica l

r-N":ir:r;ic":-RiD m:o.:Pt'.RE-6 - - - - - Assistance. Etc. Call (203) 354·9375 - ,
333 Litch field Road New Milford, CT 06n6 sona lized disk operat ing system- just1
Pleasesend the items chec~ed below- plus S2 p&h. plug it in and you're up and running!) ,
o Explorer /85 Level"A" Kit (ASCll 0 Deluxe Steel Cabi nel for ASCll 5699.95 plus S5 p&h.
Version), $129.95 plus S3 p&h. Keyboa rd/Terminal. S19.95 plus S2.50 0 Power Supply Kit for North Star.
o Explorer/85 Level "A" xu (Hex p&h. Disk Drive. $39.95 plus S2 p&h. 1
Version) , $129.95 plus S3 p&h. 0 Powe r Supply Kit( ± 8V @ 5 amps) 0 Deluxe Case for Nort h Star Disk
o 8k Microsofl BASIC on cassette in deluxe steel cabinet . $39.95 plus S2 Drive. $39.95 plus S2 p&h.
tape , $64.95 postpaid . p&h. 0 Experimenter's Plk (see abOve),.
o 8k Microsort BASIC in ROM KII 0 Gold Plated 8.100 Bus Connectors $199.90 postpaid .
(require s Levels " B,'· "D,. , and "E·'), $4.85 each. postpaid . ' 0 Student Pak (see above). 5319.851
S99.95 plus S2 p&h. 0 RF Mod ulalo r Kit (aliows you to postpaid .
o Level "B" (S-I00) Kit, $49.95 plus use your TV set as a monitor). $8.95 0 Engineeri ng P ak (see ab Ove).'
S2 p&h. postpaid . 5514.75 post paid .
o Level " C" (S·I00 6-card expander) 0 16k RAM Kit (S-IOO Board expands 0 .Business Plk (see above). $1599.401
Kit, 539.95 plus S2 p&h . to 64k). SI99.95 plus S2 p&h. postpaid.
o Level "D" (4k RAM) Kit, 569.95 0 32k RAM Kit, $329.95 plus S2 p&h. Total Enclosed S 1
plus S2 p&h. 0 48K RAM Kit $459.95 plus S2 p&h (Conn . res. add sales tax) By- ,
o Level " E" (EPROM/ROM) Kit, 0 64k RAM KItM89.95 plus S2 P&h.' 0 Perso nal Check 0 M.O .lCashier's
55.95 plus 5<J¢ p&h. . 0 16k RAM Expansion Kit (to expand Check 0 Visa 0 Master Charge 1
o Deluxe Steel Ca binet for Explorer/ any of the above up to 64k) $13995
85. $49.95 plus S3 p&h. plus S2 p&h each. , . (Bank s I
o ASCII Keybolrd/Computer Ter· 0 Intel 8085 cpu User's Mlnual $7 50 Acct. N I
mina. Kit (features a full )28 charact er postpaid , . Signature Exp. Date - . _I
set, upper & lower case, full cursor con- 0 S .' I C G d C
trol, 75 ohm video output convertible peela omputer fa e as~tte Print
to baud ot output selectable baud rate Tapes, 51.90 each or 3 for $5, postpaid . Name ,
RS232-C or 20 m~ . 110 . 32 or 64 char: O. 12" Video Mo nito r (10 MHz band-
acter by 16 line fo rmats, and can be Width), $139.95 plus S5 p&h. Addr ess 1
used with either a CRT monitor or a TV O. Nort~ Sla r Double Density Floppy
set (if you have an RF modulator) , DISk Kit (One Drive) for Explorer/ City ,
$149.95 plus S2.50 p&h . 85 (includes 3 drive S-IOO controller, .• i:J Hex Keypld/Displ lY Kit, 569.95 DOS, and extended BASIC with per- State Zip •.. 0 Send Me Information __
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Start Computing For Just$129.95 With An
8085-Based Professional Computer Kit-
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Fig. 1

Boost communication receiver performance with an audio
processor. HERB FRIEDMAN, COMMUNICATIONS EDITOR
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IN A WAY I WAS VERY FORTUNATE TO

start out in electronic back in the
golden age of vacuum tubes ' (the late
40's and early 50's) for it was also the
golden age of the communications re­
ceiver. A young hobbyist of that day
got a chance to handle receiver circuits
that few outside of the military will ever
get to use.

It took two hands to count the num­
ber of amateur and SWL receiver man­
ufacturers, each turning out several
models that seemed-at the time-to
be upgraded every month or two. The
local "radio parts store" and Ham­
equipment distributor often gave a full
wall of shelving to their receiver dis­
play; there were that many different
models.

Using tubes and circuits developed
for the military during WWII, it was not
unusual to find a modestly priced re­
ceiver that featured-at the very least-a
crystal filter that could slice off an in­
terfering CW signal as easily as a chef
slices through roast beef. For a few dol­
lars more we could get a receiver with
selectable crystal filters. Then came the
tuneable IF, where the user could posi­
tion the IF bandbass to drop interference
of any kind "off the cliff' (out of the
passband). Another went a step farther
and moved into the audio circuits with
a processor that enhanced or rejected a
user-tuned audio frequency.

With its cascode RF amplifier, triple-

conversion. tuneable IF . audio proces­
sor. crystal filters. and heaven only
remembers what else, the last of the
tub1d gold-plate receivers · took two
men to lift and generated enough heat to
whip up a cup of hot chocolate on a
nippy night. Fact is, all those tubes
glowing away in a tabletop cabinet cre­
ated a major stability problem in some
"high performance" receivers. Virtually
everything up to the IF had to be tem­
perature-compensated, and as a receiver
aged it often took upwards of an hour
for the tuning drift to settle down. (Many
hams never turned their receivers off­

just left 'em on stand-by.)
We had finally reached a point of no

return in consumer receivers; the heat
was cancelling out the benefits of new
circuit ideas.

It's debatable whether the gold­
plated communications receiver was
simply a dinosaur whose end was due,
or whether the introduction of the Col­
lins S-line-with its relatively simplified
trouble-free circuits-spelled the end
for the gold-plated specials, but in a
few years most receiver brands were
simply a memory.

The S-line, the forerunner of the
modem solid-state single-sideband re­
ceiver and transceiver, set the standards
for features we expect in today's re­
ceivers: A crystal-controlled high-fre­
quency conversion oscillator to remove
many of the temperature-compensation

problems. Those included a low-fre­
quency tuneable (local) oscillator whose
low frequency, by itself, makes the cir­
cuit insensitive to temperature-caused
frequency drift; and the mechanical
filter that can be tailored to any desired
bandwidth for optimum reception of
CW, AM, or SSB. The mechanical filter
replaced both the difficult-to-tune crystal
filter and the tuneable IF, though many
who used the tuneable IF still think it
was the most effective receiving aid.

As for audio processors, they have
long been a memory as original equip­
ment, though they are still available as
low-cost add-ons that (generally) plug
into a receiver's headphone or speaker
output.

The audio processor is basically the
poor man's Q-multiplier in the sense
that it can function either as a notch fil­
ter (to eliminate beats and whistles), or
as a "peaker" (variable-Q bandpass
amplifier). If you remember the Q­
multiplier, it was a regenerative device
connected into a receiver's IF. As the
gain or feedback was adjusted towards
self-oscillation, the effective Q rose
sharply creating a sharp peak, or notch
if desired, in the IF response .

The problem with the Qvmulriplier is
that it used vacuum tubes and was
usually designed to connect into a 455­
kHz or l600-kHz vacuum-tube IF. With
the advent of solid-state receivers,
several attempts were made at solid­
state Q-multipliers, but designing a
"universal" model that could be in­
stalled without fear of catastrophic
failure was almost impossible because
no two solid-state receivers have cir­
cuits similar enough for modification by
the average hobbyist.

Enter, now, the audio processor.
Using the same solid-state technology
that made the univeral Q-multiplier dif­
ficult, it was possible to design an inex­
pensive audio processor that performed
essentially the same as an IF Q-multi­
plier. And the one big advantage of the
audio processor over the Q-multiplier
is that it is, in fact, universal: The user
simply plugs it into the receiver's
speaker output.

The Mizuho AP-MI Audio Processor
shown in Fig. I is typical of what can be
done at moderate cost. Priced at $51
from Gilfer Associates, Box 239, Park
Ridge, NJ 07656, the model AP-MI uses
almost pure textbook design to synthe-

continued on page 74



You'll receive a rebate up to $20 if you give dad
a Bearcat, No-Crystal Scanner for Father's Day.
Get Dad into all the real exciteme nt of scanning. Or get

him a more sophisticated scanner. Either way, you'll get
yourself a nifty rebate. Up to $20.

Get a $10 Rebate on the Bearcat 210. America's best
selling Scanner Radio. The amazing 10 channel, 5 band
crystalless Scanner that tunes in over 6000 frequencies
with pushbutton ease. Features automatic search,
selective scan delay, and more.

Get a $10 Rebate on the Bearcat 211 . Ame rica's mid­
priced, spaceage circu itry Scanner. Has 18 channel,
6-band capacity. Automatic search. Direct channel access.
Dual scan speed . Automatic squelch . And digital cock.

BC210

Get a $20 Rebate on the Bearcat 220. The Scanner
radio that tunes in FM pub lic service frequencies-plus
AM aircraft communications with pushbutton ease.
Features automatic search.

Get a $20 Rebate on the Bearcat 250. America's
exciting , 50 channel synthesized Scanner. It searches,
stores, remembers, and brings home live action. Dual
scan speeds. Scan delay. Automatic squelch. Direct
channel access. Every feature you want.

See your Bearcat Scanne r dealer now, for the greatest
gift you can give Dad. And get a rebate for remembe ring
him so well this Father's Day:"

BC250

CIRCLE 32 ON FREE INFORMATION CARD
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BEARCAtSCANNERS
The number one way to real excitement.

I~ Electra Co mpany.
Division of Masco Co rp. of Indiana.
300 East County Line Road.
Cum berland, Indiana 46229 .

' Re bate offer g ood o n co ns umer purchases m ad e between May 1, 19 8 0 and J u ne 30, 1980. Offe r
good on ly in U .S .A . Vo id where ta xe d o r pr oh ib it e d by law. R estr ict ed to o ne re bat e pe r c ustome r
re g ard le'ss of th e numbe r of scanners pu rc hased .



COMMUNICATIONS CORNER
continued fr om page 72

Wersi Orga ns & Kits
Dept. 21
14104 E. Firestone Blvd.
Santa Fe Springs . CA 90670

CDWER51

Wersi Electronics, Inc .
Dept. 21
1720 Hempstead Road
Lancaster , PA 17601

Nam e _

Address _

City Slale _ _ Zip __

Enclosed is $6.00 lor my Derno-Pa ckaqe (LP with
104-page co lor catalog.)

percussion and sustain . wers i's famous
string orchestra and bass guitar. Exclu­
sive Sound Computer for 32-128 "One

Stop Sounds" (total organ presets) .
Transposer, And lots more .

Build your own masterpiece of
sound. Notechnical knowledge re­
quired. Just follow the clearly illus-

trated, easyto understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your wersi
Oemo-Package (LP with 104-page color
catalog) .

CIRCLE 10 ON FREE INFORMATION CARD

BUILD A
MASTERPIECE OF SOUND

wersi has combined select features of
the electronic music field, added its own
creations and years of research by top
engineers and musicians , to produce an
incomparable line of organs.

Space-agetechnology. True-to-life voic­
ing with full drawbar system . Polyphonic

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing - a radi o, TV, model trai n, jewelry , appliances, minor
electrical repa irs , plum bing , etc . - Save money - repai r it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go " First Class" - use Keste r Solder.

For valuable soldering informat ion send self-addressed stamped envelope to
Kester for a FREE Copy of "Soldering Simplified".

rn KESTER SOLDER
Litton 4201 WR IGHTWOOD AVENUE/CHICAGO , ILLINO IS 60639

size a Q-multiplier for shortwave re­
ceivers. The filter is four serie s-con­
nected 741 operational amplifiers in the
standa rd notch-bandpass configu ration
-almost part-for-part out ofa "circu it
cookbook." The filter ' s output feed s an
LM386 power-amplifer IC that drives a
2-inch speaker mounted in the top of a
5.5- x 1.5- x 4-inch plastic cabinet. The
filter and power-amplifier IC are
powered by a standard 9-volt battery ,
or by a 12-VDC external power source.
A voltage regulator built into the device
regulates the 12 VDC to the required
9VDC.

A three-way switch determines the
operating mode . One position is NOTCH ,
another is BANDPASS, and.the third posi­
tion is OFF, whereby power is turned off
and the signal from the receiver is fed
directly to the processor's speaker. The
input to the processor is through a
panel-mounted mini-jack . A second
mini -jack is for an external speaker,
which disables the processor's speaker
when the connecting plug is inserted,
Two LED's, which indicate the NOTCH
and BANDPASS mode, also serve as the
power-on indicators.

Two front-panel controls labeled FRE­
QUENCY and BANDWIDTH determine the

================================~ center frequency and the width of thenotch or " peak." The FREQUENCY con-
trol can be tuned within the range of
400-4000 Hz.

As a general rule, the greatest effect
is in the bandpass mode, where the pro­
cessor is used to peak a desired signal ,
whether CW or voice. The notch filter
is not as effective because it take s con­
siderable fiddling with the controls to
tune out an interference signal, beat , or
whi stle . Th at contracts with the band­
pass mode that lifts the desired signal
out of the general interference .

Of course , there are times when a
notch filter is the only thing that will
work, as when an interfering CW signal
is many time s stronger than the desired
signal. Unlik e the IF Q-multiplier that
produces a very deep notch that can
strip out almost all traces of a beat or
whi stle , the simplified audio processor
has a moderately deep notch that passes
a considerable amount of the inter­
ference . The notch contributes toward s
reception by eliminating some beat in­
terference; the bandpass actually lifts
the' desired signal out of the interference.

While nothing is going to convert a
budget- or moderate-cost shortwave re­
ceiver into a gold-plated special reminis­
cent of the tubed boat anchors of the
1950' s , an audio processor is a relative­
ly inexpensive way to add " selectivity"
to lower cost receivers. Best of all it' s
truly universal; you just plug it in to any
speaker or headphone output jack. R-E
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ADVANCe IS PROUD TO INTRODUCE
The ~HITACHI Line of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by A Two-Year Warranty

(Also available in single-trace)

• TV sync-separator circuit facilitates rapid video
signal measurement.

• Extra-high sensitivity; ve rtical sensitivity of
lmV/div. now available.

• Built-in signal delay line for leading edge observa,
tion of quick-rising waveforms (V-30l and V-302).

• X-Y operation very convenient for measuring
phase difference of two waveforms .

• Sweep-tlme magnifier effective fo r precise
measurement; sweep time magnifying lO times
with one-touch operation.

• Trace rotation system for easily adjusting
bright·line inclination caused by terrestrial
magnetism.

• Z·axis input provided-possible to use as CRT
display.

• O.2.us,.,O.2s-wide sweep range setting.
• One-touch shifting waveform slopes.
• Five modes of vertical deflection operation

(Type V-l52 and V-302).

• Panel layout with color-coding of respective
functions.

o

5. Sweep-time magnif ier (10 t imes)
6. Trace rotation
7. Z-axis input

(Intensity modulation)

... ":'I
.J"

' -

1. TV sync -separator c ircuit
2. High-sensitiv ity 1mV/div

(5MHz).
3. Signal delay line
4. X-V operat ion

..
Hitachi Oscilloscope V-302

DC-30MHz dual-trace

(Also available in single-trace)

4. Sweep-time magnif ier (10 times)
5. Trace rotation
6. Z-axis input

(Intensity modulation)

------- _......."---=--~--
Hitachi Oscilloscope V-152

DC·15MHz dual-trace

1. TV sync-separa tor c ircu it
2. High-sensitivity 1mV/div

(5MHz)
3. X-V operatio nHitachi...The measure

of quality.

Normal Price

o V-152 15 MHz Dual Trace $695 * } Call For
o V·302 30 MHz Dual Trace $945* Special Introductory

* Probes included. Price Offer

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedent ed sensiti vity (l mV/d iv.) 10X sweep magnif-
ication...front panel XY operation trace rotat ion ...Z-axis
input.. .and more. Need greater bandwidth ? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testi ng operat ions fast, easy, and accura te.
Reliab ili ty is except ional too. (As you'd expect from a
manufacturer with over 20 years of experience "outscop­
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repa irs, for
video, audio , or computer testing, you can't find more
scope for :your do llar than at Hitachi. Call for mo re details.

HITACHI V-302 s V-152

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 45th STREET. NEW YORK, N.Y. 10036212-687·2224
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r------------·
I Don't cut
: yourself out
I of a career as a
: two-way radio
I technician...

radie;, p 'ro'duc1:s'
--- -- - ~ --- ---- -~--
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$58.32-Shure Bros., Inc. , 222 Hartrey Ave.,
Evanston, IL 60204.

sistorlzed preamp that runs for hundreds of hours
on a 9 volt battery, a volume control, and a trans ­
mit/receive switch. Suggested retail pr ice

channels per second and has a lockout control to
permit bypassing unwanted channels . Channel
selection may also be made manually.

The Bearcat 5features LED channe l Indicat ors ,
built -In speaker and telescoping antenna . Provi­
sion is made for an external speaker and anten­
na. The units operates on 117 volts AC and is
UL-listed and FCC certified. Price, less crysta ls, Is
$129.95.-Electra Company, P.O. Box 29243,
Cumbe rland , IN 46229 , R-E
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8-CHANNEL SCANNER , the Bearcat 5, is in­
tended for those who are fasc inated by the
excitement of scanning radio s but who may be
reluctant to invest initially in a sophisti cated syn­
thesized scanner . The unit will receive eight chan­
nels In any mix of four bands (high and low VHF,
UHF, and UHF " T" Public Service Bands). It will
pick up police, fire, government, ham, transporta­
tion , and ot her services. In the scan mode It can
automatically scan all 8 channels at the rate of ten

STANDARD
FREQUENCY

RECE IVER

ELEffiEH
LXI<
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ON

• LOCK -, •

OFF

I
1
\

r J
). - \

demod ulated time code. All outp uts 'are 9 volt
peak-to-peak squarewaves. Features Include an
LED power Indicator, an LED phase-lock indica ­
tor, a 1 microvolt signal sensitiv ity , 100 dB signal
gain, a 90 dB AGC range , and a 230 Hz band­
widt h. Instructi on booklet comes with the unit.
Price Is $99.50.-Elemek, Inc., 6500 Joy Rd.,
East Syracuse, NY 13057.
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WWVB RECEIVER, mo del LXK, is fixed tu ned to
receive WWVB , the freq uency standard broad­
cast statio n. Three BNC output con nectors pro­
vide the user with a 60 kHz carrier signal, a 100
kHz signal phase-locked to the carrier, and a

CB MICROPHONE, model 526T Series /I Super
Punch , is designed for compatibility with almost
all CB transceivers. The unit can be connected to
transceivers with Impedan ces of over 500 ohms
and is equipped with a six-wire coiled cord and
3PDT switch arranged for universal compatabili ­
ty. Features include a dynam ic element and tran-

boom length; 4-square-foot windload area; and
adjustable VSWR to 1,1:1. List price: $119.9 5.­
Wilson Electronics Corp., P.O. Box 19000, Las
Vegas, NV 891 19.

BASE STATION ANTENNA, model Comet, is a
6-element antenna. Spec ifications include X 21
power multiplication; 12.5-dB gain (34-dB fro nt­
to-back); 10-11., 6-ln . turn radius; 11-ft. X 6-ln.

More information on radio products is available. Use the
Free Information Card ins ide the back cover.

B3F

Name _

Address _

City _

State/Zip ---------::-:-::-

M T I offers the on ly trai n ing fo r
professional FM two-way radi o
avai lab le . Q ual if ied technicians
are employed in govern ment, in­
d ustry, and pub lic service. B u t
t ra in ing is your key.

You cou ld cut out a career as
a two-way rad io technic ia n by
cutt ing o ut this coupon. We' ll
send you in fo rm at io n on how you
can le arn m ore about th is spe­
cia l ized f ie ld, at home.

Make Custom S-100 Boards
EASY... with VECTOR 8800R2

....-.oIIlIlIlIIllllllIllllllllllIllllllIllllllllllllllllL
$19.95 ea.

Simply expose board to film master
Image, etch and d rill holes. Film may
be ph otographically prepared or home­
made using clear mylar supplied.
Make circuit art work w i t h Vec tor
R407 rub transfer art w ork set ($2.65)
or use alternate stick on tape. I f not
availa b le locally factory order - in clude
$3.00 shipping, U.S. on ly.

pr ices subject t o change w ithout notice

@ J/f!i1Oi&tee7irmieCotlljJflIlLj
12 4 6 0 G lads to ne A ve.

700979 Sy lm ar, CA 9 1 34 2
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• +Pos itive Photo Resist coating over
2 oz. copper on 2 sides .

• Accurate S-100 standa rd size (5.3
in . x 10 in.) with pre -etched go ld
contacts, 50 per side, 0.125 sp,

.2 mylar sheets and strong etch ing
bag supplied free with 8800R2.

• Expose with sun lamp - No came ra
or darkroom needed.

copper fre e borders bo th sides

+posltlve phot oresist coating
over copper and contacts both sides

IItIITII
Mobile Training

Institute
Box 735, Camp HIII,PA 17011'U.S.A...._----------­
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COMPUTER BOOKS THAT TALK YOUR
LANGUAGE ... FROM BEGINNER TO EXPERT.

Howard W. Sams is the source for the best and latest in computer technology. The world 's leading authors. Clear,
concise, easy-to-understand text. Fully illustrated for better comprehension. Actual programs for today,s personal
computers. Informative and enterta ining. Titles for everyone .. .from the novice to the hobbyist to the expert.

Howard W. Sams & (0., Inc.

THE l;UMt'UTER
TECHNOLOGY LEADERS
Even if you're an av id computer buff .
rapidly changing technology makes it
d ifficult to stay current. Sams has a
complete line of books and reference
publlcotlons to help you keep abreast
of the current state-of-the-art.

O MICROCOMPUTER-ANALOG
CONVERTER SOFTWARE &
HARDWARE INTERFACING.
Concep ts and techniques of inte rfac ing
digita l compute rs to ana log devices.
288 pages. By Titus. Titus. Rony. & Larsen.
No. 21540. $9.50.

O TRS-80 INTERFACING.
192 pages, No. 21633. By Titus. $8,95.

O INTERFACING & SCIENTIFIC DATA
COMMUNICATIONS EXPERIMENTS.
160 pages. By Rony. Larsen. TItus. &Titus.
No. 21546. $5.95.

O MICROCOMPUTER INTERFACING
·WITH THE 8255 PPI CHIP.
224 pages. By Goldsbroug h. No. 21614.
$8.95.

$ 9,50
$10.50
$14.95
$34.95

5.24

Z-80 MICROPROCESSOR
PROGRAMMING & INTERFACING-2
VOLUMES.
800 pages. By Nichols. Nichols. & Rony.
No. 21611. $21.95.

INTRODUCTORY EXPERIMENTS IN
DIGITAL ELECTRONICS AND 8080A
MICROCOMPUTER PROGRAMMING
AND INTERFACING-2 VOLUMES.
912 pages. By Rony. Larsen. & Titus. No.
21552. $20.95.

ORDER FORM
HOWARDW. SAMS & CO.. INC.

4300 West 62nd Street, P.O. Box 7092
Ind ianapolis, Ind iana 46206

(317) 298-5400

Ac c ress, _

Ci1y Stat e Zip' _

Pric es subject to chan ge without not ice . All books
ava ilab le from Sams Distributors. Boo kstore s. and
Co m puter Store s, Offer g ood in U.S. o nly, In Canada.
contact Lenbraok Industr ies Ltd ..Scorbo roug h. M IH
1H5. Ontorio. Canada,

Nome (p rint)I _

Sig no ture' _

Ac co unt No . _

Exp. Dote' _

Add loc a l sales ta x whe re cppllcob le _

Inte rbo nk No . (Most er Chorge only), _
Minimum Credi t card pu rchase $10

Sub Iotcl _

GRAND TOTAL _

o PAYMENTENC LOSED
o CHECK 0 MONEY ORDER
o MASTER CHARGE 0 BANK AMERICARDNISA

Indica te quantity in boxes above and co mp lete
orde ring info rmation be low.

o

o

o

o
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PROGRAMMING & INTERFACING THE
6502,WITH EXPERIMENTS
Dr. De Jong has compiled 14 chapters of
information and programs for 6502-based
microcomputer systems. Experiments and
examples are written so that a KIM. AIM or
SYM system may be used to reinforce the
material in each chapte r. 44B pages. By
De Jong.No. 21651.$11.95.

HOWTOPROGRAM AND INTERFACE
THE 6800
Discusses the internal structure. instruction
set. and programming techniques for the
6800. Experiments demonstrate "real
wor ld" applica tions. By Staugaard. 432
pages ,No. 21684,$13.95.

DBUG: AN 8080 INTERPRETIVE
DEBUGGER
Covers program operation and how irs
appli ed to program development and
testing, 112 poges . By Titus and Titus. No.
21536,$4.95,

6502 SOFTWARE DESIGN
Tell s h o w to p rog ra m fo r the 6502
a ssem bl y language. 288 pages, By
Scanio n. No, 21656. $10.50.

8080/8085 SOFTWARE DESIGN-2
VOLUMES
VOLUME 1 gives you an introduction to
assemb ly language programming. 336
pages. By Titus. Larsen. Rony. & Titus. No.
21541.$9,50
VOLUME 2 is a unique. one-of-a- kind
computer science baok for the design
eng ineer . Written in Intel ma chine code.
352 pages. ByTitus. Larsen. & Titus. No.
21615, $9.95,
TWO-VOLUME SET No. 21659 ONLY$17.50

TEA: AN 8080/8085 CO-RESIDENT
EDITOR-ASSEMBLER.
256 pag es. No. 21628. By Titus, $8,95,
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THE HOWARD W.SAMS CRASH
COURSE IN MICROCOMPUTERS
The short-cut to understand microcom­
puters. Spend a few hou rs with this self­
instructional course and gain a wo rking
know ledge of a ll aspects of microcom­
puters from fundamentals to ope rating
systems. p rogra mming . per ipherai
eq uipment and muc h. much more. 264
pages, No, 21634. By Frenzel. $17.50.

MICROCOMPUTERS FOR BUSINESS
APPLICATIONS -,
A microcom puter expert. di scusses the
be nefi ts of microcompute r systems for
small business owners. Explains types of
microcomputers ava ilable. points out pit­
falls to avoid. and defines computer­
related terms in easy-to -understand la n­
guage. 256 pages. By Barden ."No. 21583.
$8.95.

A GUIDEBOOK TO SMALL
COMPUTERS
If you are conte mp lat ing buying a small
computer system for home or business.
this book can save you time and troub le.
Cove rs fundam enta lsof sma ll compute rs
includin g hardwar e and sof tware, In­
cl udes information on manufacture rs'
war rant ies. service an d a handy d irec ­
tory of small co mputer manufacturers.By
Barden. No. 2169B. $5.95,

GETTING ACQUAINTED WITH
MICROCOMPUTERS
Provides a complete working knowledge
of mic rocomputer o rgan ization. opera­
tion. and programming. 288 pages. By
Frenzel. No. 21486. $8.95

FUNDAMENTALS OF DIGITAL
COMPUTERS (2nd ED.)
Unravels the mysteries of computers and
programming. 320 pages, By Sp encer.
No, 21534, $9.95,

INTRODUCTION TO MICROCOMPUT­
ERS FORTHE HAMSHACK
Gives the radio amateur an opportunity
to be in the fo refront of utilizing and de­
v e l o p i n g techn iques i n " c o m ­
putercations ." 96 pages. By Helms, No.
21681.$4.95.
LEARN ABOUT MICROCOMPUTERS. SAVE
10%... AND GETA FREE GIFT!

THE COMPUTER PRIMER LIBRARY
This 3 -volume " sta rte r" library was
selected for th e novice who wa nts to
learn about microcomputers. Concepts.
Programming . Computer graph ics. La n­
guages. Games, By Mitchell Waite and
Michael Pardee-two of the leading
authors in the fie ld of computers.
MICROCOMPUTER PRIMER- 368 pages
of up -to -date facts on microcom put ers
and computer concept,
COMPUTER GRAPHICS PRIMER- Over 20
programs for creating your own video
graphics (c o m p lex drawings. plans.
maps. and schematics) on the new
6502-based personal compute rs.
BASIC PROGRAMMING PRIMER-Provides
a working know ledge of BASIC. the most
popu lar co mputer language today. Ex­
plains fun damental s. of BASIC. program
control . organization . add itional
fun ctions. varia tions. and inc lud es a
game program.
3-VOLU ME LIBRARY PAC KAGE O NLY
$30.47- inclu des a FREE COPY of YOUR
OWN COMPUTER-an int rod uc t io n to
home compute rs. No. 21706

o

o

o

o

o

o

rr



service clinic

Conventional power-supply circuits that look very odd.
JACK DARR, SERVICE EDITOR

Xl 290V ·..- +
POWER + L12
TRANS X2

II ~:5V
'='

C2B + 500n
100/35'OV 1 7W

RBB
117AC 265V

C2C +
50/350V :J

120V

FIG. 2

The other power-suppl y circuit is from
qui te an old T V set, a model 362 Setch­
ell-Ca rlson . Figure 2 shows this one.
Here again we get different DC voltages .
Before reading far ther, look at the circuit
and see if you can tell what it is. You've
seen it many times, though it may not
look familia r in this configuration.

Thi s is a plain half-wave voltage dou­
bler. However, it looks odd, because the
input capacitor isn't in its usual place on
the input of the two diodes. It 's at the
bottom of the transformer winding and
ret urns to ground . The function of the
capac itor is exactly the same as in the
more familiar circuit. By isolating that
point , they are able to get a + 120-volt
DC supply, without having to use big
dropping resistors.

Th is circuit was sent in by a reader in
New York. The complai nt was that the
power transformer ran very hot. Th e set
worked perfect ly but after about 15 min­
utes it got hot. All DC voltages checked
O K. Th e reader also complained about
resistor R88, running very hot; however,
he said the drop across it was exact ly 20
volts, which was correct. The resistor has

D I04, can also kill the + 20-volt line.
Hu m-bars floating up through the picture
can be caused by an open capacitor
(C I08) on the +20-volt line. Scope the
+ 20-volt line and look for ripple or any
signal.

In shor t, all of the circuits used here
are conventi onal and so are the problems
caused by defective components. Th e
novelty is in the way they're all tied
togeth er, stacked, and so on. For testing,
use the same old methods we've used for
years.

l K
3W +400VSOURCE

2.2K. 4W +340VSOUR CE

BOIl F + 50llF
150V 150V

+290VSOURCE

+1 45VSOURCE

R10l + 100ilF
300n 1 175V

5W +135VSOURCE

100ilF
~150V

+20VSOURCE

CIOB +

251lFI
25V

a long time. Any prob lems in here shou ld
be easy to find.

One of th e possible faults listed in the
Admiral News Lette r shows the symp­
toms of weak video, retrace lines and very
litt le control of brightness. Checking DC
voltages reveals that the + 400-volt line is
quite low, somewhere around + 3 10 volts.
Th e + 290-volt line will be normal.
Cause: the 110 VAC winding on the pow-
er transformer is open . .

Anot her one is " No video or sound but
raster present. " Cause of that can be an
open resistor in the + I35-volt line, such
as RIO I or R I02. A shor ted Zener diode,

olas. The filtered output of the + 290-volt
DC line, also goes to the bot tom end of
the 110 VAC winding on the power
tra nsformer. Top end of the winding con­
nects to diode DI OO (another half-wave
rectifier). Th e output of DIOO is + 400
volts . T hat is because the bottom end of
this supply is "s tacked" on top of the
+ 290-volt line. The DC voltages add to
provide the + 400 volt output. Th e + 400
volt line is dropped by a resistor to pro­
vide + 340 volts. Note that the filter
capacitors for the + 400 volt line and the
+ 340 volt line return to the + 290 volt
line, not to ground. That is where the
"stacking" effect is obta ined.

Everyone of the circuits used here are
convent ional. We have worked with them

VOLTAGE REG.
0104

FIG. 1

15£2
+ lOW

.0033

J105

P105lABINET GRO UND

117VAC·IN

1

.001

IN PAST COLUMNS, WE HAVE DISCUSSED

some of the newer DC power supplies.
Th ey work, but some of them seem to be
a littl e too complex. The more parts used
in a given circuit, the greater the chance
of failure. (One of the designs uses 14 or
15 transistors.) Personally, the simpler
the circ uit, the better I like it.

No w, for a change , let's look at a cou­
ple of the more conventional DC power
supplies. One is fairly new, the other
pretty old. Both look just a bit unusual,
but when you check them out you find
they use familiar circuitry.

One is used in the Admiral K19-series
of chassis. Figure I shows the circuit. At
first glance , it looks prett y complicated­
but let' s follow the circuitry .

T he + I45-volt supply comes straight
off the AC line, through diode DI03 .
Stock filter ing is used to smooth out the
supp ly. From that the + I35-volt and
+ 20-volt lines are taken, reduced by
resistors.

Th e AC line also goes to C105, then to
diodes D I0 I and D I02. T he two diodes
and capacitor are connected as a stock
half-wave voltage doubler. Th at produces
the + 290-volt line.

Now , we come to a circuit that is not
often found in a T V rece iver, but which
was quite common some years ago in
man y two-way rad ios, especially Motor-
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a voltage drop of 20 volts across it to
deve lop the +265-volt supply from the
+285-volt line .

I told him that in a lot of the older TV
sets, including some of the old RCA color
sets, the power transformer did run quite
hot. I suggested cooking the set for sever­
al hours and if it didn't have any smoke or
smell, send it home! After all, it had prob­
ably been work ing like that for many
years! Wh at might seem to be excessive
heating might just be "the nature of the
brute."

Problems in this circuit should be easy
to pin down ; low DC voltages, possible
open input filter; open diodes , and so on
and on.

Th ere you have it. Perfectly ordinary
circuits, once you trace them out .

The read er also wondered where he
could get a replacement power transform­
er since the company had been out of
business for so long . Looking at it, thi s is
just a plain 1:1 isolation transformer! Sec ­
ond ary voltage is 117 VAC. The heaters
could be supplied by . a small filament
transformer tacked on somewhere, in case
of need. R-E

service
questions

VERY LOW HIGH VOLTAGE
I can onlyget 5kv ofhigh voltage on this

Heathkit model GR-681. The focus volt­
age is also very low. I've checked every­
thing I can think of. Any help you can give
will be useful.-H.5., Euc lid, OH.

I suggested he perform standard tests
for this type of problem.

He wrote: "I tri ed all the things you
suggested before I wrote, and I finally
found it. The .0 I ~f spark-gap capacitor
on the control grid of the 6BK4 high volt­
age regulator turned out to be very leaky.

. I hadn 't suspected the regulator. Th anks
just the same."

NO COLOR
I can't get any color at all on a Phi/co

19KT40B. I can get a white screen by
setting the screen controls. What's going
on?-R.P., Methuen, MA.

With these symptoms, you (ire proba­
bly losing the color signals somewhere in
the bandpass amplifiers. Feed a color -bar ·
signal into the input, and then scope the
1st bandpass amplifier stage. Look for the
typical comb pattern. If it' s there, go on
and run it down through the other stages
till you get to the demodulator input.
Somewhere in there you are losing all of
thi s signal. The scope will tell you where
it' s stopping. By the way: if you can get
comb signals through the bandpass, but
still no colors on screen, check color­
oscillator IC91. Check for the normal
+ 12.58 volt supply on pin 8. If th is is
OK , check all other DC voltages. If these

are off, replace this IC . We 've had some
problems with it. Subs in several replace­
ment lines-RCA, Sylvania, etc.

MORE BRADFORD PROBLEMS
The vertical linearity control in this

Bradford 57141, or C-WE557141, chassis
V-2487-7, is burnt up . I can't find a Photo­
fact schematic on it. Can you help? J.O.,
Winthrop, ME.

More people made Bradfords than any
other known name . However, in a few
cases, we can get something. You're one
of the lucky ones! This was built by West­
inghouse; Sams Photofacts list this in
8 12-4 . The V/Lin control is a 10­
megohm unit. Key clue here is that West­
inghouse part number, "V-2487-7".

CROSSOVER DISTORTION
This model TEC 5-15 power amplifier

has a bad distortion problem. I've re­
placed the output tra nsistors with ECG­
121's. The trouble seems to be crossover
distortion; I can't qu ite get a handle on
it.-H.H., Baltimore, MD.

Crossover distortion is almost always in
the output stage and is due to mis­
matched transistors or a bias problem.
Since you used identical transistor types
here, thi s leaves the bias prob lem. Check
all the bias diodes that are used . These
determine the bias on the output stage; if
they're bad, away you go! In this case a
diode similar to an ECG-I09 shou ld
work. Bias diodes should be made of the
same material as the transistors. From the
DC voltages given , this component seems
as if it should be a germanium diode; it
shows 0.2-volt drop. If the drop was 0.8
volt, the diode would be made of silicon.

(Feedback: "This worked! The ECG­
109 seems to do nicely.")

OLD TUBE TYPE
I've gotten an old Phi/co Type 60-121,

and I need a No. 75 tube for i t. Do you
have any idea where one could be
found?-5.A., Framingham, MA.

Not defini tely; check with antique ra­
dio dealers, etc . If you can find a type
6Q7, this is an exact duplicate with an
octal base. You can use an adaptor or
change the socket. Another solution is a
6SQ7, which is a 6Q7 in a single -ended
base. Specs identical.

CALTEX IC'S FOR SMALL
CALCULATORS

Roger Doering of Lakewood, CO,
writes back: "I asked you about a Caltex
IC for a calcul ator. You did not find any­
thing on it (He's right! I hunted every­
where.) I did locate a source, if anyone
else wants to mess with these things.

International Electronics Unlimited,
225 Broadway, Jackson, CA 95642, has
the CT5001, CT5005 and CT7001 Ie's. I
hope I don 't get any more of these little
mon sters. I was trying to fix this calcula­
tor one for a friend!"

Thanks very much, Roger. R-E

NOW-the best
in Electronics
training can
cost ~OU less-
Noschool, large or small, gives you bette r
e lectronics training than E.T.1. Nor, at a
fairer price. Compare quality, price , ser ­
vice, background. ETI has been training
men & women for entry into or advance­
ment in electronics since 1909 , utilizing
educational techniques of RCA and Syl­
vania. Only ETI combines Autotext pro­
grammed learning, "li sten & learn" cas­
settes and "hands-on" projects des igned
for learning at home, quickly, easily. Wide
course choice.

SEND TODAY for all new FREE catalog
or for faster service, use the toll free tele­
phone number below, day or night. No
obligation-no sa lesmen will ca ll .

t'\'T E D", ~
(jv+'f. .......-to~

/~\ ELECTRONICS TECHNICAL INSTITUTE
~ ~ s FOUNDED 1909
1:, l 153W. Mulberry St., Dept. 20060
<" 0 ", £ .<O~< Lancaster, Ohio 43130

r---------------HI Home StUdy, Dept. 20060
I 153W. Mulberry, Lancaster, Ohio 43130
I Please rush FREE catalog on electronics oppor­
I tunities, and training. I'm interested in

I
0 Basic 0 Career 0 Specialized

Advanced
I NO SALESMAN IS TO CALL ON ME, EVER.

I
I Name _

I
I Address - - - - - ----- - -

I . .I City/state/Zip---------- -

L
Ohio Registration NO. 0683H.' .

CIRCLE 59 ON FREE INFORMATION CARD
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Desoldering hint
Arthur Coombs of Clinton, Ontario,

Canada wrote to suggest another method
of cleaning solder-filled PC-board holes.
A large darning needle from the local
variety store will do the trick. Simply
heat the solder and stick the needle
through. Only rarely will the solder stick
to the needle, and even then a little heat .
will dislodge it.

Thanks, Arthur; I have used that meth­
od myself. It is easy if you push the eye­
end of the needle into a wooden dowel to

continued on page 86
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FIG. 4

the gadget. Let your imagination be your
guide and see what you come up with.
One more example: How about substitut­
ing relays for the LED's and using them
to control stronger lights, motors, or
whatever. I would be interested in hear­
ing about applications you devise.

Desoldering
You may recall that there was an arti­

cle on desoldering techniques, several
months back. After its appearance, I
received a letter from a manufacturer of
desoldering equipment .

The company official, whom I'll call
Mr. X, wrote that all the methods dis­
cussed in the article were abandoned long
ago. No one-but no one-uses such
archaic desoldering methods. He then
went on to inform me of the up-to-date
equipment they manufacture.

Well, let me see if I can correct my
error with a couple of "notices."

Notice to commercial desolderers: In
. the event that you are using outdated
methods, stop wasting your time. Read
the various equipment catalogs. Invest
$300 or more with Mr. X or one of his
competitors.

Notice to Mr . X: There are thousands
upon thousands of electronic hobbyists
out in the boondocks who build and occa­
sionally unbuild (desolder) circuits .
While your equipment is undoubtedly
effective and efficient, we're in this thing
for fun. For that purpose, we do not have
available the kind of money your methods
require. We'll stick with the cheaper,
archaic methods that still work.

3

+5 V

555

1N914
4.7K 4 8
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higher, persistence of vision makes it
appear that both LED's are on continu­
ously. You may notice that they are a bit
dim but not enough to matter.

If switches and diodes are added as
shown in Fig. 4, you have quite a signal­
ing device. Close one switch and the
green LED is on; close another and the
red is on; close the third and both are on.
If you place the LED's at a remote loca­
tion, you can send at least three distinct
pieces of information on the one wire.

There you have a few ideas for using

3

8

555

4.7K
f5V

A 555-timer-based signaling and control circuit that can be
used in a variety of applications.

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

TH IS MONTH'S MAIN PROJECT IS A VERY

flexible signaling and/or control device
that can be used in a variety of ways.
We'll look at several applications. The
basic circuit is shown in Fig. 1.

Once again the old faithful 555 timer
functions as a variable-frequency square­
wave oscillator. On each half-cycle, one of
the LED's lights-which one of them
depends, of course, on whether output­
pin 3 is positive or negative at that partic­
ular moment.

If you make one LED red and one

green, you have a model traffic light
when the 555 is set for a very low fre­
quency. (Remember that changing the
value of capacitor C1 will move the fre­
quency range up or down.) If you like, a
capacitor of about 2000 ILFor so connect­
ed from ground to point A or B will
remove the "snap-action" on and off
either or both LED's.

Other devices can be controlled in
phase with the lights by adding the circuit
shown in Fig. 2. This 555 is a monostable
oscillator that switches when the trigger­
ing line is connected to point A or B in
Fig. 1. In turn , the relay pulls in and
releases as the "traffic light" sequences.

Now the relay can be used to do such
things as stop a model car or train when it
approaches a red light . One method of
accomplishing that is shown in Fig. 3. A
section of rail is insulated and fed through
the relay contacts . When the relay pulls
in, power is removed from the isolated
track and the car or train stops when it
gets there . On the next half-cycle
(green), power is restored and the model
moves on.

Returning to Fig. 1 and the basic cir­
cuit, you know that the LED's are on
alternately. If the frequency is made
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More information on new products is available. Use the
Free Information Card inside the back cover. '

$360.-Global Specialties Corporation (former­
ly Continental Specialties Corporation), 70 Fulton
Terrace, New Haven, CT 06509.

VOLTAGE TESTER, ctrcunrecer, Is designed for
testing both voltages from 0-500, and the conti­
nuity of circuits. The signal lamp is located at the
working tip so you can keep eyes on work while

CIRCLE 151 ON FREE INFORMATION CARD

testing a series of points. Kit Includes all test
accessories and Instructions and comes In a
compact box. Suggested retail price Is $12.96.-

Desco Industries, Inc., 351 F Oak PI., Brea, CA
92621.

UNIVERSAL COUNTER-TIMER, model 5001,
performs five functions: frequency-countlng, pe­
riod and multiple-period averaging, time Interval
and multiple-time-Interval averaging , frequency
ratio, and unit counting. The sao1has an 8-dlglt
LED display and can be operated from either

- - - --
.:. . ~ :.. .

- ------ - - - . - \!. \!. _ .... - ---

CIRCLE 152 ON FREE INFORMATION CARD
105-130 VAC or 210-250 VAC. It is well-suited to
applications in radio, data , and telecommunica­
tions; research and development; physical, chem­
Ical, and medical laboratories; quality control:
Industrial and process control; education and
Instruction; audio, recording studiO, and nigh
fidelity; and servicing . Suggested list price Is

TELEPHONE DIALER, the Pnone Controller, op­
erates with either Touch-Tone or rotary-dial tele­
phone circuits and can store up to 30 different
16-dlglt numbers (expandable). It Is quickly and
easily programmed. Among Its numerous fea­
tures are: built-In speaker to permit on-hook dlal-

I

CIRCLE 153 ON FREE INFORMATION CARD

lng, automatic redial (up to 14 tries), hold control,
and the ability to output rotary-dlal-type pulses
from a Touch-Tone keypad . The Phone Controller

PriceWithout sacrifice.
HITACHI \'-302 & \'-152
Put a proven Hitachi dual-trace oscilloscope on yourbench
foras littleas $695.OurV-152 15MHz model includes un­
precedented sensitivity (l mV/div.) ...10X sweepmagnif­
ication...front panelXYoperation...tracerotation...Z-axis
input...and more. Need greater bandwidth? Our V-302
model is theonly30MHz dual-trace scope withsignal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As you'd expect from a
manufacturer with over 20 years of experience "outscop­
ing' the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2·year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope foryourdollar than at Hitachi. Writeformore details.

Hitachi..:rhe measure
of quality
• V-152 15MHz Dual Trace $695·
• V·302 30MHz Dual Trace $945·

· Probes included.

~!jJ!~!2ct!!
175Crossways Park West
Woodbury, NY11797
(516) 921-7200
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I decimal point , buill-in low-battery indicator, di­
ode and transistor test ing capability, and 0.5%
accuracy on DC volts ranges. Suggested retail
pr ice for the -LX 304 is $89.95.- The Hickock
Electrical Instrument Company, 10514 Dupont
Ave., Cleveland, OH 44108. R-E

through an earp iece, which may be hidden in a
secret pocket when not being used. Volume con­
trol and .tuning knob are dlsquised as buttons.
Bloke's Radio Cap, designed in England, is made
of 100% pure cotton blue denim, and has an
expandable headband so one size f its all. Price is
$10.95 plus 75 cents for postage and handling .­
Edsujo Inc., 37.16 Waverly Ave., Seaford, NY
11783.

HAND-HELD DMM, the LX 304, features an easy­
to-read, half- inch high, 3'/2 dig it LCD display;
automatic polarity; zero and overrange indica­
tion ; and half-year batt ery life in normal use. Oth­
er features of the mete r include an automatic

CIRCLE 155 ON FREE INFORMATION CARD

CIRCLE 154 ON FREE INFORMATION CARD

(not included), eliminating the need for external
power connections. The inductive pickup for the
RPM readings is attached to any spark plug wire .
Thermal insulation on atta chment leads resists
melting or burning under high-h eat conditions.
The unit can be assembled in just two or three
evenings. Mail-ord er price for the CM-1550 kit is
$94.95, while the CMA ).1550-1 Shunt Accessory
sells for $13.95. All pric~s are FOB Benton Har­
bor, MI.-Heath Company, Benton Harbor, MI
49022.

AM RADIO, Bloke's Radio Cap, is a hat that clev­
erly conce als a portable trans istor radio and lets
you listen to music, news, etc., while sunning at
the beach , jogging, hiking, bicycling , or even
while working. The rad io is powered by a single
9-volt battery (not included). Sound comes

CIRCLE 50 ON FREE INFORMATION CARD

volts in two ranges, resistanc~ to 2 megohms in
three ranges , and direct current to 20 amperes.
With the optional CMA-1550-1 Shunt Accessory ,
the CM-1550 will also measure starting current
and battery charging/discharging current, up to
400 amperes. All read ings are shown on large
LCD digits . Power is supplied by a s-vci t battery

AUTOMOTIVE ENGINE ANALYZER, model CM­
1550, handles several tune-up measurements,
Including dwell for 4-through-8-cyli nder engines,
RPM to 10,000 in two ranges, DC voltag e to 200

has an LED readout showing either the number
being entered or dialed, the lime of day, or the
elapsed-li me when a call is in progress. A unique
security feat ure will make the unit "growl" and
produce " horrendous noises" if an unauthorized
party att empts to make use of it. A backup bat­
tery keeps the memory and cloc k functions alive
in the event of power failure. Suggested retail
pr ice for the Phone Con troller is $99.95.- Dicto­
graph Manufacturing Corporation, 89 Glen Ca­
meron Road, Thornhill, Ontario L3T 1N8, Cana­
da.

NEW PRODUCTS
continued f rom page 81

KIT

' 120 0 0

Kleps 1

Kleps 3D

Kleps 10 - 20

f Pruf 10

Kleps 40

Clever Kleps
Test probes designed by your needs - Push to seize, push
to release (ail Kleps spring loaded).
Illeps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 4:Y4" long.
Kleps 20. Same, but 7" long.
Kleps 3D. Completely flexible. Forked-tongue gripper. Ac­
cepts banana plug or bare lead. 6" long. .
Kleps 40. Completely flexible. :l·segment automatic coliet
firmly grips wire ends, PC·board terminals, connector pins.
Accepts banana plug or plain wire. 61/. " long.
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 41/2 " long. .
Pruf 10. Versati le test prod. Solder connection. Molded I
phenolic . Doubles as scribing tool. " Bunch" pin fits banana \
jack. Phone tip . 5112" long. .

Write for complete catalog of • test probes, plugs, sockets, I
co n nec~s , earphones, headsets, miniature components.
~ A vailable.through your local PrIlf 10"!e distributor, or write to : .

.- RVE INDUSTRIES INC.
, N 0 U •~ 127 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd.
CIRCLE 9 ON FREE INFORMATION CARD .

Vrsc & Moster Ch arge orders Qccepted
Name _

Addr es s Ca rd No .
Exp . Bank

C ll y State__ Z,p Date No. -- _

Absolutely equals o r e xceeds o verall performance
and features o f any graphic e q ua liz e r made today!

Dea ler inq uiries inv ited

CIRCLE 11 ON FREE INFORMATION CARD

• Stereo . . . Eleven Bands Per Cha nnel • Extremely Low
Noise & Distortion. LED Peak Indicators. Center Detent
("flat") sliders . Built-in "record" Switching . Line and Micro­
phone Level Inputs /Outputs . Regulated Power Supply .

I Fully Guaranteed . Horizontal or Vertical Cabinets . Kit or
Fully Assembled . Plus Much , Much More!

AARON-GAVIN INST RUM EN TS. INC.
1723 1 Coria Avenue Tustin, Califo rn ia 92680

Yes! I've enclosed $ ; RUSH rYw : cobmet 0 I~~~dhlire
_ _ ~S5emt1Jf>d equalizers at 5200 .00. p.p.d.
_ unLl" .,t'ml1!ed equahzer kll~ <1t$120.00 , p.p.d . 0 HOrizontal (nat ) 0 Vertica l (up ·nght )

Cofuc rmc reSIde nts Include 6 · ~ . sol !!::> f(J \

ASSEMBLED

$2000 0
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SOLDERING &
DESOLDERING

KITS

Pencil style. Safety light. Some operate at 40w. Idle
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords.

Pencil style. Safety light. Two heats - 20w and
4Ow. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.
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Every day more people discover that PAIA's
GNOME is the most versatile, cost effective
special effects device on the market today.

John Simonton 's time·prov en desi g n
provides two envelope generators. VCA, VCO
and VCF in a low cost, easy to use package.
Use alone with it's built in ribbon controller or
modify to use with guitar, elect ronic piano,
poly tonic keyboards, etc .

T he perfect introduction to electronic music
and best of all, the Gnome is onl y $59.95 in
easy to assemble kit form . I s it any wond er
why, we've sold thousands?

Get A GNOME
the original micro-syn thesizer

Clty.Ol 73118

Send GNO; E MicRO--S~NTHES~i~i;';'
1559.95 plus 52.00 post age)

) GNOME MICRO-SYNTHESIZ ER
(Fully Assembled) 5100.00 plus 52 post age

I ) Send FREE CATALOG "\'+.\~

Inwme *
: address_...,..,C£,~~",*~-==-~~':"""_
I 'ty te ~ 'I Cl y __ Z l p _

I visa _ _ _ card no . _
I apt 6 R 14051843-9626

L~~~.!,!~~:,B.!:'!;.O!,~o.:~!!!:.2~~ !! .J
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operation, and the other set can be opera ted as
TIL or a full duplex modem In the answer or orig­
Inate modes at a 300 baud data rate. The double­
sided, plated- through board Is solder-masked on
both sides, has gold-flashed edge connectors
and measures 5.50 X 10 Inches. Full documenta­
tion Is Included. Prices: kit, $149; assembl ed,
$199.-MlcroDaSys, P. O. Box 36051, Los An­
geles, CA 90036.

COLOR RECEIVER/MONITORS, VM-1300 and
VM- 1900, feature the latest In integrated circuit­
ry, a quick-start in-line picture tube with slotted
mask and black mat rix for sharp contrast and
bright colors, AFT and automatic gain control.
Receiver or monitor mode Is switch selectable. In
the mon itor mode, the sets accept standard com-

operating system and a second dual bid irectional
8-blt port.

The Elect ric Crayon, with the ~GOS opera ting
system, 1K of RAM and a comprehensive user's
manual which contains Instructions and a de­
scription of the system , an assembly-language
listing of EGOS, and listings of demo programs In
BASIC, sells for $249.95.

Options available Include: colo r-graphlcs pro­
gram s In BASIC on mlnldlskette, a 34-co nductor
cable to connect to the TRS-80 printer port, add­
on RAM and a sketch ing pad for graphics
deslgn.-Percom Data Company, 211 N. Kirby,
Garland, TX 75042.

PARALLEL/SERIAL I/O BOARD, THE BP2SM, Is
an S-100 board that combines 8 parallel ports .
(Including handshaking operations) with 2 serial
Input and 2 serial output ports. Available baud
rates range from 27.5 to 307.2K. One set of serial
ports can be configu red for TIL or full RS-232

CIRCLE 121 ON FREE INFOhMATION CARD

vides two buffered 8-b it output ports and 1 buff ­
ered 8-b lt Input port; jumper-select able address
coding; separate 10-p in connector for +5V regu­
lated and +8V, +16V, -16V unregulated S-100
bus power suppli es. Prices: kit, $89.95; assem­
bled, '·$119.95.- Pragmatic Designs, Inc., 711
St lerlln Rd., Mountain View, CA 94043 .

MEMORY BOARD, 32K static RAM board, Is S­
100 bus-compatlble, has a 300-ns access time
and features extended addressing (or bank
switching) and 9 volt age regulators. The board
Inc ludes a phantom line for memory disable, use­
ful In boo tstrapping operation s. The board Is also

CIRCLE 122 ON FREE INFORMATION CARD

I/O INTERFACE, IF-1, Is designed to inte rface
ICTM-1IC tester module with S-100 bus-compat­
ible computers. Available as a kit or assembled,
the IF-1 can also be used as a general-purpose
I/O pard for small-business applications requiring
up to 16 output and 8 Input lines. The IF-1 pro-

More information on computer products is available.
Use the Free Information Card inside the back cover.

COLOR GRAPHICS GENERATOR/CONTROL­
LER, the ElectrIc Crayon, Interfaces with the TRS­
80 mic rocomputer. It may also be used with other
computers or with a parallel ASCII keyboard.
Designed to generate color displays on either a
standard TV set or monito r, th e ElectrIc Crayon
has 10 display mod es Including an alphanumeric­
semigraphics mode, a second, higher-density,
semlgraphlcs mode , and eight additional graph­
ics modes . Up to eight colors may be generated.
Resolution Is up to 256 X 192 picture elements . A
full 64-character ASCII subset is also Included .

The ElectrIc Crayon Is actually a complete, self­
con tained, control computer with Its own operat­
Ing system and with provision for 1K of add-on
RAM, for EPROM to extend the existi ng EGOS

available In 16K config uration, allowing for future
expans ion. The oper at ing manual contains a
parts list, schematic and test routines. The
boards are assembl ed and factory-tested; the
32K board Is priced at $625; the 16K configura­
tion Is $390.- Tarbell Electronics, 950 Dovlen
PI., Carson , CA 90746.

I.



COMPUTER PRODUCTS
continued from page 83

posite video. Looping inputs (with switch able 75­
ohm termination) are provided to allow linking of
multiple sets. A separate aud io input is also pro­
vided. The units are intended for Broadcast,
Industrial, Educational, Computer, and Home ap­
plications. They can be used with color VTR's,
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cameras, and computers such as the Apple that
output an NTSC color-video signal. Prices: Model
VM-1300 (13-inch), $449; Model VM-1900 (19­
inch), $575. Add 6% Califo rnia sales tax where
applicable and allow $15 for shipping within the
continental United States.-V.A.M.P. Inc., 1617
EI Centro Ave., Suite 19, Los Angeles, CA
90028.

ELECTROSENSITIVE MATRIX PRINTER, the
E5P40, features medium-speed, silent operation.
Capable of unattended operation and integration
with computers, it is a modular unit that can be
built into a variety of test equipment. Because it
can operate from a twelve-volt power supply, it is
especially suited to mobile applications for police ,
fire, utility, and military users. The Britlsh-pro-
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duced E5P4Q printer is currently being used in
the United Kingdom for monitoring telephone
exchange equipment, industrial processes, and
for various digital plotting operations. The device
Is primarily used as a 40-character alphanumeric
printer, but has options for other print fonts . The
E5P40 Is typically $5-600 in single-unit quantl­
tles.-Rank Numbering Machines, Inc., 411 E.
Jarvis Avenue, Des Plaines, IL 60018.

A NEW 8-100 MAGAZINE, 5-100 Mlcrosystems,
is directed specifically toward users of S-100
microcomputer systems. It will serve as a forum
on S-100 hardware and software. Every Issue of
5-100 Mlcrosystems will bring the latest in the
S-100 world-news, rumors, letters to the editor,
newsletter columns, new products, book reviews,
etc.

The publication will be edited by Sol Libes, a
pioneer In the field of personal computer sys­
tems.

5 -100 Mlcrosystemswill be published six times
a year . A sample copy Is $2. Subscriptions are $9
for one year, $17 for two years, $23.50 for three
years , prepaid U.S.A. Canada is $12 per year and
foreign $23 per year (add $14 for Air Mail). To

subscribe, or for more Information, write: 8-100
Microllylltemll, Box 1192, Mountainside, NJ
07092.

ALL-IN-ONE COMPUTER, the H89, includes two
Z80 microprocessors, floppy-disk storage, smart
video terminal, heavy-duty keyboard with numer­
ic pad and 16K RAM (expandable to 48K).

The H89 runs programs written in Benton Har­
bor BASIC, Microsoft BASIC and Assembly Lan­
guage . The system is especially well-suited to the..
needs of both home and the small office.

Two Z80 microprocessors mean that terminal
and computer can act independently of one­
another and process data faster than most desk­
top units that have only one microprocessor.
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The computer features a 12-lnch diagonal dis­
play capable of displaying 24 lines of 80 charac­
ters. Lower-case letters have full descenders.
There is also a special-purpose 25th line. .

Each 5'1. inch diskette offers 100K of stOrage.
Accessory interfaces permit communication with
printers, cassettes or time-share systems . All
communication Is EIA RS-232. Price is $1,695
(kit) and $2,895 (assembled).-Heath Co., Ben­
ton Harbor, Michigan 49022. R-E

CI)
o
Z
o
a:
I­o
W
..J
Wo
is
-c
a:

84 CIRCLE 31 ON FREE INFORMATION CARD



City State _
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Zip _CL-724B

Address _

Heathkit@
If coupon is missing , write
Heath Co. , Dept. 020-662, I
Benton Harbor, MI 49022

Send For FREE Catalog Today!
Send to: Heath Co. Dept. 020-662,
Benton Harbor, MI 49022
Send my free Heath kit Catalog now .
I am not currently receiving your
catalog.

Find out in the latest
Heathkit Catalog . It 's filled
with exciting kits in every price
range, all easy to assemble, all
at build-it-yourself savings.

Discover the fun you and your
family can have building your
own home computer, stereo
system , color TV. Discover the

pride of saying , " I
built it myself. "
It 's easier than
you think.

Send today for
your FREE Heath­
kit Catalog .

WBAt'S NEW
IN BOllE
ELECtRONICS?

in your Electronics Career through

-,,-,-~ ~~ -"-,......;:.'-'-"-,,----,..

;;E(;REE ,f-.~~: 3:J r ,

by correspond ence . while continuing your
present job. No co mmuting to class. Study
at you r own pace. Learn from complet e and
exp licit lesson materials, with addi tio nal
assistance from our home-study instructors.
Advance as fast as you wish, but ta ke all
the time you need to master each topic.

Th e Grantham electronics degree pro­
gra m begins with basics, lead s first to the
AS.E.T. degree, and then to the B.S.E.T.
degree. Ou r f ree bulletin gives complete
detai ls of the program itself, the degrees
awa rded, the requirement s fo r each degree,
and how to enroll. (We a re located at 2500
S. LaC ienega Bl., Los Angeles, Calif.) Write
to ou r mail ing address show n below for
Bulletin R-80
Grantham College of Engineering

P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home S tudy

Put Professional Knowledge and a

COLLEGE DEGREE

HOME
STUDY

ate\\ite l'
Reprints
To order your 36-page booklet
containing complete reprints of
all seven articles in the series
on Backyard Satellite TV Re~

ceivers by Robert B. Cooper, Jr.,
complete the coupon below and
enclose it with your check or
money order for $6.00.

We will ship your reprint, post­
paid in U.S. and Canada, within
6 weeks of receipt of your order .
All others add $3. for postage.
New York State residents must
add 48¢ sales tax.--------------I Radio-Electronics I

I Satellite TV Reprints I
I

45 East 17th Street I
New York. NY 10003

II . @ I
I want - - reprints $6.00 each. postpaid. I

I have enclosed $_ . NY State residents
I must add 48c sales tax. I
I ._ _.. .. I
I (Name) I
1 ....--. I
I (Street Address) I

~ (City) . (S-ta'iej-- ... .~ !--------- .._-----

VOLTAGE REGULATOR
continuedfrom page 50

Using the template s given in Fig. 6.
c ut a piece of shee t aluminum to form
the enclo su re and heatsink-use what­
ever ga uge stoc k you thin k appropria te .
Drill the holes. Bend the four sides into
place a nd then bend the two mounting
flan ges out wa rd and parallel to the sur­
face . Install a rub ber or plastic grommet
in the feed th rough hole . Using a piece
of cardboard. make a po tting form to
keep the a rea where the heat sink is to
mount clear (see Fig. 7). Fill the con­
tainer ab out a quarter full of a silicon
potting compound such as RTV. Slos h
it onto the walls and let it cure. At that
po int yo u have a case with a rub ber-in­
sulated cradle. Place the PC board into
the cavity : feed the wires through the
gro mmet. Using two metal screws ,
fas ten the case to the heat sink (one
sho uld use silico n heatsink grease at
the interface . see Fig. 7). Cut a piece of
plastic tubing, such as a soda straw. to
form a channel for external adjustment
of the trimmer. Place one end of the
tube over the screw end of the pot and
the other to the ex it hole . Seal off tho se
two ends with so me of the potting com­
pound- make sure that none gets in­
side of the tube . Afte r the tube is secure ,
fill the cavity with potting compound to
submerge the board. and let it cu re. On
the wires- which should be color­
coded-solde r a connecto r tha t will in­
terf ace to yo ur auto's electrical sys tem.
Either obta in one fro m your local a uto­
motive par ts store or use the connector
from your old regulator if pos sible.

Install the unit on your car as shown
in Figs. I and 8. Adju st the voltage to
the level recommended by your auto's
se rvice manu al. During the summer you
can lower the level to reduce the boiling
off of your battery ' s water: during the
winte r it can be increased to aid in co ld­
morning sta rting. My first regulator has
operated without any pro blems for
abo ut three years and a protot ype for
thi s de sign has been in operation now
for about a year.

Changes for pulled-up field
The less-often-used pulled-up field

a lte rna to r (F ig. l-b) uses a simpler volt­
age reg ulator. Its circuit is shown in
Fig. 9 and compo nents layout in Fig. 10.
Note that the ph ase-inverter pair (Q I
a nd Q~) has been eliminated and the
PNP Darlington-pai r dr iver transistor ,
Q3, has been repl aced by Q4. an NPN
type. Construction and installation fol­
low the steps ju s t outlined . No matter
which vers ion of the voltage regulator
yo ur car requires . yo u can expect it to
give yea rs of relia ble service and. having
built one for automotive use . you' Il
prob abl y find several other battery­
cha rging applica tions fo r this versatile
regul at or . R-E
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PC board repair
If you have ever removed a defective

part from a PC board, you know that
great care is required or the board may be
damaged.

Pace Inc. (9329 Fraser St., Silver
Spring, MD 20910) has a repair system
that makes such damaged single- or dou­
ble-sided boards as good as new. Their
Cir-Kit Selector Pack (No. 6993-0037)
contains the special tools required and a
selection of supplies for repairing pads,
tracks, and even plated-through holes.

The Pace system is not difficult to use,
if you follow instructions. All you need
supply is solder, iron, and perhaps a small
drill. I can find no reason to question the
claim that the repaired board is as good as
the original. Certainly, the repair is stur­
dyand functional. :

The same system can be used to modify
existing PC boards. Assuming that there
is space to do so, you can easily make
provision for one or more additional com­
ponents-i-even an entire amplifier stage
or whatever.

The single disadvantage for. the hob­
byist is the initial cost of the kit (about
$65) but you only need to buy the tools
that first time. If you have, or foresee,
many repairs, it's worth it; but if you have
only one repair to make, on rare occasion,
it may be better to stick with jury-rigging
your repairs. R-E

Helpl
Russ Lane of Fairfield, Iowa, is looking

for information about building a "nega­
tive ion generator." If you have any infor­
mation, send it to "Doc" Savage at
Radio-Electronics, 200 Park Ave South,
New York, NY 10003.

serve as a handle. A "pin vise" makes a
good handle, too. (Now, can't you see a
commercial outfit doing that!)

Memory, Memory
John Gregory of Chicago sent along an

interesting inquiry. He points out that
thousands of hobbyists must have up­
graded their TRS-80 computers from 4K
to 16K with one of the available kits. I
suspect that he is entirely right because
that is one of the very first things I did to
my own TRS-80.

John goes on to say that there are all
those good 4K dynamic memory IC's
lying around unused. He has been unable
to find schematics or whatever for using
those LC's, Well, John, I don't recall any­
thing like that either . I'll pass the thought
along and perhaps we can arrange for an
article or two.

In the meantime, if any of you other
readers have anything you have worked
out, I'll pass it along to John. Those IC's
could be used for additional RAM, buffer
memory, message storage, and a host of
other things.

HOBBY CORNER
continued from page 80
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o I,4STR CHG

I•

-.

I 'J (" .-..
'1« J" l..../·u C:

.- .. .,J ' 1( ..I

CARONO
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SIGNATURE

NAME

BIG 2Y2"
DISPLAY
SOLID STAT

CLOCK/CALENDAR KIT
0101 Disp lays time of day, date or alternates
between both automat ically. May be co nnected to
8 ohm speaker for alarm clock . Operates from 120

VAC 60 Hz. $49.95 Oak case extra , $29.95
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ADDRESS

UNIVERSAL
DESIGNER
KIT 6100
Indispensable aid to
digita llC design . 2
pushbuttons, 2 readouts,
4 switch outputs, 8 LEOs,

2 generators,
.....!...... zcounterasv
~:..._ supply pins. $49.95
."~ ~ Breadboard extra . $59.95 assembled

')0 "-:-
\~ ' .' 6101 Digita l Logic Course $29.95

..'.:"- • '\ ", ASK FOR OUR FREE B-PAGE CATALOG

tJfPRcca"l3l11
~

14905 H.E. 40th, Redmond. WA 98052 12061883·9200
0 0101 SOLID STATE CLOCK CALENDAR KIT $ 49.95
o 0101 OAK CASE FOR ABOVE 29.95
o 6100 UNIVERSAL DESIGNER KIT 49.95
o 6100 ASSEMBLED DESIGNER KIT 59.95
o QT 59S BREADBOARD 11.00
o QT 59B BREADBOARD 2.50
o 6101 DIGITAL LOGIC COURSE 29.95

ADD $2.50 PER ORDER POSTAGE AND HAND LING .
R-8

L ..

H lei everythi
Get a #324 PanaVise Work Center.
Here's everything you need to hold every­
thing you work with ... in one money-saving
package! Write for
FREE catalog today.

o Yes! Rush me your FREE catalog!
Name _

Address
Clty.; _

State Zip

Clip and Mail Coupon Today to:
Edmund Scientific Co, Dept. 2020, EH12
Edscorp Bldg., Barri ngton, N.J. 08007

No. 156 ° 1980 Edmund Scientific Co.

(/)
ozo
a:
t;
w
...J
W

' 0o
~

86 CIRCLE 48 ON FREE INFORMATION CARD



....
<0
00o

c...
Cz
m

When buill. simply substiMe for you r old door
chime or bell. no additional w iring needed. can be
operated either from a 16 volt AC transformer or
from two regu lar 9 vo it batteries.

Plays 24-well-known tunes Inc luding:
Star Spangled Banner
William Tell ~erture
Greensleeves
Mozart Sonata
Oh come all ye faithful
plus many other popular favourites.

* No previous microcomputer experience
necessary* All programming retained Is on chip ROM* Fully guaranteed.

TMS1000 N-MP0027A
Microcomputer chip r '/ --
available separately If I I.
required. Full 24 tune device supplied
wit h data sheet and fully guaranteed
only $12.50 lncl, p & p.

Give your friends a
warm welcome. Yes,
think how delighted
and amazed they
will be to hear
the musical
Chroma-Chime play
when they press
the front door belli [J

The Chroma-
Chime uses a
microcomputer
to play 24
well-known tunes
Instead of the regular
ding-dong bell or buzzer. ThisBritish designed
unit uses a Texas Instruments TMS1000 specially
programmed with a complete repertoire of
tunes built In. The kit Is simplicity Itself fo r ease
of construction. Absolutely everything needed
Is supplied. Including:

* Resistors, Capacitors, Diode..
Transistors, I.C. Socket and
a hardware* Texas Instruments TMS1000
microcomputer* COmprehensive kit 'manual wtlt1
fu I circuit details* Ready drilled and legended
PCB Included

To order. send either a personal check or money
order . allernatively we can deduct from your Visa
or Master Charge account.

Absolutelyno risk. money back it nat delighted.
$39.95 inclusive of ai r mail. d irect to the USA.
Delivery may take 14to 28 days.

Ordering from the UK is just like any other place In
the USA. 10,000'5 already sold!

~-------,I To: CHROMATRONICS, RIVER WAY,
HARLOW, ESSEX, ENGLAND.I Our phone (01144) 279 418611 I

I ~=~.:.'.'.'.'.'. '.'.'.'. '.'. '.'.'.'.'.'.'.'.'.'.'.'.'.' ~..~:. ~~t~ I
I .~~~~~~..::::·.:·.::·.:::::::·.::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 1

I ; I
I enclose checks value $ R.E. 6. 80
or debll my Via/Master Charge account no:

II I I I I I I I I I I I I I I I II
I ~.,:i~;·A~~ii~·bi~ ·I~ ·klt ·~; · .. .. ..·.. ..·..~· .. ..· I

ready built from:- Tlm" ly Product.
• Sol". Inc .Chicago. T"I: (312) 263 6231 .J.._------

~rr= I ~ II 111I~ ~
Build the World Famous
CHROMA-CHIME

KIT

sophistication of the error correction
used. The Toshiba unit with which I
conducted my preliminary experiment s
can provid e correction for two full
words of drop-out in a single horizontal
line of data and even if a third word is
lost because of further drop-out s, the
Toshiba PCM Mark II processor would
" fill in" the average amplitude value
that is mid-way between the previous
" word" and the one that follows. to
make a smooth and indistinguishable
transition .

PCM in your future
The first manufacturer to make a

definite commitment with regard to de­
livery and price of a PCM processor
was Sanyo. Their recently announced
model Plus 10 is. of course. built to the
new EIAJ standards and will work with
any VCR (Beta or VHS) . The unit was
expected to be available at Sanyo deal­
ers by the end of the first quarter of
1980 and carrie s a suggested retail price
of $3995.00. Admittedly. that' s a lot
more than most consumers would ever
spend for home recording facilities, but
for those who are seriously involved in
recording and were considering a high­
quality reel-to-reel tape deck perhaps
for live recording purposes, or for use
in a home semi-professional recording
studio, the price does not seem all that
far out of line. From what I have been
able to learn , the high cost of PCM
processors arises primarily from the
high cost of the analog-to-digital and
digital-to-analog converter circuits that
are a primary element in these devices.
When the se circuit s are reduced to LSI
(large scale integrated) circuitry we
might well enter an era in which PCM
processors are no more costly than
present-day high-quality cassette decks.

PCM recording is rapidly replacing
analog equipment in professional re­
cording studios (where 16-bit systems
are becoming the norm) where master
tapes are made. Many famous recording
artists, having heard their recordings
played back via digitally recorded tapes,
are demanding that their future releases
be mastered by means of PCM audio
processing.

Some day, of course, digital record­
ings will become available in disc form.
At the moment, there is no general
agreement as to which of many proposed
typ es of discs should be used. But there
is no longer any confu sion when it
comes to PCM record ing on tape. The
serious audiophile. with the aid of a
PCM audio processor and a video
record er is now able to produce PCM
taped recordings at home that are
actualy superior in many ways to the
master tapes made in professional
recording studios just a couple of years
ago on the most expensive and elaborate
open-reel analog tape decks. R·E

DIGITAL AUDIO
continued f rom page 65

The EIAJ format
To make the PCM data fit within the

parameters of a standard video-cassette
recorder, it was nece ssary to take into
account the TV signal requirements of
the NTSC (U.S. and Japanese) TV sys­
tem . In effect , the PCM data has to fit
"between the lines" or , more properly ,
with in the lines of the standard TV
picture. The standardized format arrived
at by the EIAJ calls for a single line of
the video "picture" to contain a total of
168 bits , made up of three left-channel
14-bit words , 3 right-channel 14-bit
words , 2-error.correction 14-bit words
and I 16-bit error detection word. If
you multiply and add all that up, it
comes to 128 bits. The remaining 40 bits
are used up by the usual TV horizontal­
sync pulse, a white-reference pulse and
a data-sync pulse , as shown in Fig. 10.
Of the 262.5 horizontal lines normally
contained in a single TV picture field
(525 lines per frame) 245horizontal lines
are used for PCM data while the re­
maining time of each field is used for
the usual vertical-sync pulse, equalizing
pulses, a contro l-signal block and a
vertical-blanking pulse.

If PCM recording sounds like a per­
fect system. that' s not quite the case
either. In an analog tape-recording sys­
tem, tape drop- outs have a relatively
minor effect upon reproduced sound . If
the drop-out is of short duration , our
ears tend to overlook the interruption
of sound. In PCM reco rding, however,
a drop-out, even of short duration,
means a loss of vital " bits" needed to
reconstruct the original waveform with
precision. Error-correction and error­
detection is therefore an important part
of any PCM audio-processor design.
The new EIAJ Standards provide for
va rious levels of error correction and
detection, with each manufacturer able
to decide and select the degree and

of recording level. The simple state­
ment regarding harmonic distort ion of a
PCM audio processor/ VCR combina­
tion doesn 't quite tell the complete
story either. For example, if you were
to try to record a low-frequency square­
wave using even the best open-reel
analog tape recorder, during playback
you would get something like the pat­
tern s shown in Fig. 8. Try the same ex­
periment with a PCM!VCR combina­
tion and results would be as shown in
Fig. 9. Such other aberrations as modu­
lation noise (caused by inconsistent or
wavering speed of analog tape decks)
and 1Mdistortion , seldom mentioned in
discussing analog tape machines but
very much a factor in determining
qualit y of reproduced sound. are also
virtually gone with PCM recording.
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PLANS & KITS

CLASSIFIED COMMERCIAL RATE (for firms or indiv iduals offering comm ercial products or ser­
vices). $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discou nt
for 6 issues, 10% for 12 issues with in one year , if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or seli a personal item) 85¢ per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Addi tion al bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER­
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue clos es on preceding working day.

Radio-E lectronics; 200 Park Avenue Sou th, N.Y., N.Y. 10003

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

To run your own clas.ified ad, put one word on each of the lines below and send this form along with your check
lor $1.50 per word (minimum 15wordl) 10:

Special Category: $10

TRS-80

WHOLESALE TO DEALERS

MICROCOMPUTERS
TRS-80 mic ro computers by Radio Shack at 15%
discount. Also have software for business sys­
tem s. MICRO MANAGEMENT SYSTEMS, Down­
town Shopp ing Center Plaza, Cairo, GA 31728
(912) 377-7120 .

DEALERS : send letterhead for free who lesale
pric elist of CB radio and scanner equipment.
FOUR WHEELER COMMUNICATIONS, 10-R
New Scotland Ave., Albany, N.Y. 12208 (518)
465-47 11

TS-80 parallel I/O . PPI-80 contains three 8-blt
programmable ports with switch selectable ad­
dress decoding, plugs into keyboard or E/ 1. PCB
and manual $25.95. QUANT SYSTEMS, Dept RE,
Box 628, Charleston, SC 29402

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Education/Instruction () Wanted ()

CB/HAM Circularly polarized beam ante nna.
Plans $4.00. Free cata log-plans/kits. PANAXIS,
Box 130-F6, Paradise, CA 95969

PLANS projection televis ion $10.00, solar coll ec­
tor $6.00, audible circuit tester $3.00. Cata log
$2.00. HUGHES SERVICES, 1240 Jarvis, Chica­
go, II 60626

WEATHER alert decoder works on any Hi-VHF
receiver. Plans $4.00. Parts available at R.S.
PAUL YEATES, 624 West Union Blvd , Bethle­
hem, PA 18018

'1 one 0 CAPACITANCE METER .1pF to 999KuF
in 0 FREQUENCY COUNTER 35MHz

kit 0 SQUARE WAVE GEN. 1Hz to 99KHz­
o OHMMETER - 3.58MHz Xtal - Regulated PS- Five
.8" Readouts-Low cost TTL Circuits-Automatic
Decimal Placement- Be AMAZED - Satisfaction
Guaranteed. I Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4" and front panel decal
for $15.291 BAGNALL ELECTRONICS, III
179 May Street, Fairfield , Conn . 06430

DYNAKIT Mark Ill 's; twenty units available. All or
part make offer. New units, 60 watts each, send
stamp to: CHARLES RAIBLE, 1726 Bentley , L.A.,
Ca 90025

SCA Adapter kit makes your FM receive hidden
programs. Background music, ethnic, religio us,
news. Only $17 .00 postpaid . COMMUNICA­
TIONS POLY SERVICES, Box 3251 E, Westford,
MA 01886 \

ELECTRONIC kits . Power supplies, Function
Generators Etc. Everything needed for your Elec­
tron ic work bench . Also Aud io and other exper i­
ments kits free catalog. ESTES ELECTRONICS,
Rt. 2, Box 170, Alexander City, AL 35010

PROJECTION TV .. . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Illustrated information free. MACROCOMGI,
Washington Crossing, PA 18977

INSTRUCTIONS and PC negatives, freque ncy
counter 30MHz $5.00, clock 4 digi t $2.50. RCS
ENTERPRISES, Box 488, Sierra Vista, AZ 85635

SATELLITE TV antenna build for $300. Detailed
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box
357, Jonesboro, TE 37659

SPEAKERS. Save 50%. Build your own speaker
system. " Free catalog" write: MC GEE RADIO,
RE 1901, McGee Street, Kansas City, MO 64108

NEGATIVE ion generator plans , $4.00. Kits , other
plans available, free list. STARWIND, Box 712,
Goleta, CA 93017 .

PRINTED circuit boards from sketch or artwork.
Kit pro jects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

ELECTRONIC organ kits. The ultimate design .
Sound s like a pipe organ. Build it to sell or buil d it
to keep. Models for churc hes, homes, clubs, pizza
parlors. Send $2.00 for demo record and cata log .
DEVTRON IX, Dept. 70, 6101 Warehouse Way,
Sacramento, CA 95826
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LASERS, high power metal blasting ruby , CO2
plans $7.95 each . Catalog $2.00. EASTON RE­
SEARCH, 2223 Virgin ia Avenue, Hagerstown, MD
21740

"PCB as low as 15¢ sq-ln, free dr illing, also PTH.
INTERNATIONAL ENTERPRISE, 12507 Brent,
Cerritos, CA 90701

LASER plans using laser diode 1-1200 watts
(specify) $4.00. Catalog $.50. LASERTRONICS
(1), 12320 SW Spring, Portland , OR 97225

DON'T RISK your car ANTENNA to vandals.
Automatic antenna controller, BCD clock, and
other kits available. Send stamp to: STRI-KIT,
P.O. Box C, Saugus, CA 91350

1 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 INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
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OILE S.

ICONDUCTORS
PROIlE

S.

ECG, RCA AND GE
TORS SOLVE SERVI

All. ORDERS
SENT U.P.S.

WITHIN
24 l-lOURS .Ohio Watts 1-800-762-3418

Call This Toll-Free 24 Hour Hot Line

1-800-543-3528••DIII illillia. inll.
~Parts for the TV, Stereo & Communications World

639 Watervl let Avenue, Dayton, Ohio 45420

Here's Proof! SAVE UP TO 40% ON 10 OR MORE OF THE SAME ITEM!
ECG is a reg istered tra dem ar k of GTE Sylvani a .

eDUIV. eDUIV. eDUIV. eDUIV. eDUIV. EDUIV. eDUIV. eDUIV. eDUIV. EDUIV. special102A .40 135A .40 171 2.25 231 4.90 298 1.10 381 3.10 720 1.50 791 2.80 975 1.60 1036 3.20
103A .80 136A .40 176 1.30 233 .80 299 .75 382 1.00 721 3.80 793 3.20 978 1.60 1037 3.00
104 2.00 137A .40 176 1.10 234 .40 300 .70 383 1.10 722 1.50 801 2.00 987 1.40 1040 1.40
105 3.90 138A .40 177 .25 235 1.60 302 1.30 390 1.10 723 1.50 802 8.80 990 4.80 1041 1.20
106 .40 139A .40 180 4.60 236 1.80 306 1.30 391 1.10 724 2.80 803 8.80 992 1.80 1042 2.40
107 .80 140A .40 181 3.40 237 2.40 307 .50 500A 12.40 725 1.50 804 2.90 1002 1.20 1043 3.90 Equiva len t to ECG 163A
108 1.20 142A .40 182 3.20 238 3.35 308 7.40 506 1.50 726 3.50 805 3.20 1003 1.20 1045 2.60

?$3~Q.,,,109 ' .20 143A .40 183 3.75 276 7.90 310 7.40 523 18.80 728 3.80 806 3.80 1004 2.40 1046 3.20
110 .40 144A .40 184 1.30 277 7.80 312 .60 525 1.35 729 4.20 807 3.20 1006 2.20 1049 3.90 Del ltctl on
113 .55 145.6. .40 185 .90 279 7.40 313 .80 526A 18.80 731 1.50 814 4.00 1009 2.20 1050 2.00 To. J CASE

116 .20 152 1.30 186A .60 280 3.40 315 1.00 551 2.00 737 3.80 815 3.80 1010 2.20 1051 5.90
117 .20 153 .90 187A .80 281 4.60 320 10.60 601 .30 738 4.80 818 3.80 1011 2.25 1052 1.00
118 .90 155 2.90 190 1.80 282 2.00 321 3.60 605 1.65 739 3.20 823 1.20 1014 1.90 1053 2.70 Equ ivalent to ECG 165
121 2.75 156 .60 192 .45 283 4.60 323 2.20 612 .35 740A 2.60 824 2.50 1016 2.20 1054 1.70
123A .35 157 1.50 193 .55 284 4.30 324 2.50 613 .40 742 4.20 904 6.90 1019 1.20 1055 2.70

? $2~Q..,124 2.00 158 .40 195A 2.00 285 6.20 325 29.20 703A 1.50 743 3.80 905 4.50 1020 2.20 1056 2.80
125 .20 159 1.10 196 1.30 287 .70 333 19.00 708 1.50 744 5.20 912 2.40 1021 2.20 1057 3.10 o.lle<:llOtl

126 .80 160 1.80 197 1.50 289 .60 334 19.00 709 1.50 746 3.80 917 3.20 1024 4.20 1058 1.95 TO-' CASE

127 2.95 161 1.20 198 1.50 290 .60 335 26.00 710 3.00 748 2.80 923 1.30 1025 5.90
128 1.40 162 4.60 199 .60 291 1.30 336 26.00 712 2.25 749 2.90 925 7.80 1027 4.90 Many mare
129 1.20 163A 4.60 220 1.60 292 1.50 373 2.50 713 1.50 778A 1.80 941M .90 1028 10.40 nems to Equiva le nt to ECG 236
130 1.30 165 3.35 221 1.40 293 1.00 374 2.60 714 2.80 780 3.20 955M 1.40 1029 2.60 choose from

~$2~~"'"
131 1.00 166 1.45 222 1.60 294 1.10 375 1.50 715 3.20 783 2.60 966 1.30 1030 3.60 but space does
132 .60 167 1.45 229 .80 295 .60 376 2 25 718 1.50 788 1.50 973 1.80 1032 2.90 nat permit Oul p"l
133 .60 168 1.45 230 4.60 297 1.00 380 3.00 719 1.50 790 2.80 9730 2.00 1035 4.60 listing them all. TO-JeASE
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EDUCATION & INSTRUCTION
UNIVERSITY degrees by malll Bachelors , Mas­
ters, Ph.D's . . . Free rev ealing details . COUN­
SELING, Box 317-RE6, Tustin , CA 92680

BOOKS

SATELLITE TV
FOR THE HOME

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burning Culling, Rifte, Pistol.
Pocket. See in Dark-Shotgun Directi onal Mike­
Unscrambl ers-Giant Tesla-Stunwand-TV Disrupt­
er- Energy Produc ing, Surveillance, Detection , Elec­
trif ying , Ultrasonic . CB. Auto and Mech. Devices, Hun­
dreds More-All New Plus INFO UNLTO PARTS SER­
VICE. Catalog $ 1. Information Unlimited, Dept. R8 Box
716 Amhers t, N.H. 03031.

"CRIME By Computer " $6.95. Postpald -300
pages. COMP-U-TRONIX, Box 3401 , Kent , WA
98031

Sick of Network TV?
~ Buy Complete or
19ro~ Build our kit and savel

Our 24-channel I'Kelver proYldn "studio quality"
TV I'Keptlon. Easy to Installl Ultra low po_ c0n­
sumption! Brtlllant colorl Worl<8 anywllenll FCC
11cen81ng no longer requll1ld.Ortt., lodayl

Complete details coYef*l In our Home Earth St.
tlon manual. Sand $7.95 today (..Iunllable against any
purchase>. or call:

24-hour C.O.D. Hotline
(305) 869-4283

SPAC'ECOAST RESEARCH
Dept. T, P.O. Box 442, A1tamont8 Springs, Fl32701

Our rece iver lets you get
over 75 channels of televl·
sion directly from earth·
orbiting cable TVsatellltesl:
HBO, Showtlme, super sta· '
lions, sports and movies
from around the world.

SATELLITE TELEVISION

1. 5 Vo lt, 3 amp, Regulated Power Sup-

ply. Great f or TTL Projects $19.5 0

2. EM M 4200A, 4K Static RAMs, Ceramic

A local m emory boar ds m anufacturer

closed. We boug h t the ne w m emory

b o ar ds and to o k these 4200A static RAMs

o u t. The y ar e tested and 9O-d ay gua ran­

teed 100% good.

Prime t ested 4200A 4K RAMs $5.50 ea .

3. Super Saver, M icro PD4 11, C eram ic 4K

x 1 dynamic RA M s 8 for $10 .00.

~-BELTRONIKS
5151 BUFORD HIGHWAY ...021

ATL ANTA , GA 30340
404 -458 -46 90

SATELLITE televi sion antenna and equipment
dealer s li st. Build yourse lf. Save. Complete list
of dealers on ly $3.00. DLF, Bo x 519, Nash , TX
75569

SATELLITE television-satellite weatherfax.
Will your rec eivin g ante nna clear loca l obstruc­
tions? Get antenna aim ing data for geost ationa­
ry satellites, custom computed for your latitude
and longitude. Includ ed Is chart of U.S. and Inter­
nat ional satellites around the globe and Instruc­
tions on how to find th em in the sky . Send $5.00
to COMPUSAT, 643 South Rout e 83, Elmhurst,
Illino is 60126.

SAT ELLITE TV buye rs guide . Excl usive compar ­
isons plus how to ins tall your own saving big $.
Wor ldwi de movies, news, spo rts, religi on, ente r­
tainment on your set. Well over 35 channels.
Book guara nteed. US funds please. $12 .95 post­
paid or $14.95 First class (Airmail). REED PUBLI­
CATIONS, Box 219-E, Maitland, FL 32751

ONE-MAN
FACTORY

HIGHLY
PROFITABLE .

ELECTRONIC
Investment unn ecessar y , know ledge not reo
quired , sales handl ed by professionals. Ideal
hom e bus ine ss, Writ e t oday for fac ts '
Postcard will do. Barta-RE-D, Box 248,
Walnut Creek, CA 94597.

SAMS books-How to Buy and Use Minicomput­
ers and Microcomputers $9.95, The Incr edibl e
Secret Money Mach ine $5.95, RVI, Box 1116,
Waldorf, MD 20601

MAKE hydrogen fuel : Build generato rs with mate­
rial from Hardware stores. Illust rated manual;
$10.95 ppd . NEGEYE ENGINEERING, Penns­
boro, WV 26415

HOME study degree "rogram in elect ronics engi­
neering. 75 specialized cours es also available.
For Information wr ite: CIEE, P.O. Box 9196, Pitts­
burgh, PA 15224

BROADCASTINGI Start your own radio station at
hom e, school: church! Become a DJI Free Infor­
mation. "BROADCASTING", Box 130-F6 , Para­
dise, CA 95969

PUSH BUTTO N AM

AUTO RADIO!

PRINTED Circuit Boards : Your artwork , quick
delivery, reasonable. Quan tity discounts. ATLAS
CIRCUITS, Box 974, Wayn esville, NC 28786 (704)
456-3739

FREE catalog, IC's, LED's, semi's, parts. CORO­
NET ELECTRONICS, 649A Notre Dame W., Mon­
treal, Que., Canada H3C 1H8. U.S. inquiries. '

RECONDITIONED test equipment, $1.00 for cat­
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

SCANNER/monitor accessories-kits and facto­
ry assembled. Free catalog. CAPRI ELECTRON­
ICS, Route 1R, Canon, GA 30520

RADIO & TV tubes 49¢ each . One year guaran­
teed. Plus many unusual elect ronic bargains.
Free catalog. CORNELL, 4217 -E University , San
Diego , Calif. 92105

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON·
ICS, Box 82- M, Sko kie, IL 60077

FOR SALE

adjustable bo th horizontally and vertically to fit m ost
cars. Complete with mounting kit, knobs, alternator

~1r~~t~~tF~~sm~~\~~d~~r:rdUio~~~~:~~~nd.
pression .

Delta Do es The Impo ssibl e A gain! You Save SSSSS

8-TRAC K TA PE
PLAYE R PLUS

8'T RA CK-AM9SIO STEREO a-TRACK
:59~3'OO

Oel laNo.578: :

G AM &lUTO RADIOUNBELI EVABLE ~

I
FACTORY CLOSEOUT! It 's too good to b e true. . ...

~Rtrlgr~fp~dpLAli~E~~~ ~:lf ~h~O;~~Oo~b~t~:f
radio alo ne . Five pus hbuttons can be pre-set to y ou r
favo rit e st a ti o ns . H as provision for use of either 2 or
4 speakers. Balan ce con tro l. Shaft spacing on radio is
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,r------..l..sM!"!!.~,!~E!!~~
d rs of knobs is 514". Note sizes m ay vary slight­
18;photo is re presentative sample .

5 7 8 6 R AM·F M $29 .9 5 ($ 3 .00 shpg)
5787R AM only $1 9 .9 5 ($ 3.00 sh P9)

: : . I

RAW speak ers and fin ished systems for HI-Fi and
Sound Reinforcement. Also cabinet plans , hard­
ware, grille cloth , crossovers, microphones, ac­
cessori es, much more. Information-packed cata­
log, $1.00. UNIVERSAL DISCOUNT SOUND,
Dept. RE, 2243 Ringling Blvd , Sarasota, FL
33577

ALARM systemsl Burgl ar, fir e, car . Finest equ ip­
ment ! Savel Catalog , decal; 50¢, refundablel
AAS, 186H Oxmoor Road, B'ham, AL 35209

VARACTOR television tuners. These are small
high performance units with separate VHF and
UHF tuners . Wit h data, new $19.75 ppd . USA.
loR. DESIGN, Box 41, Mc Minnville, OR 97128

GOVERNMENT surplus rece ivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant , Mass. 01908

LASER handbook with burn ing, cutting, Ruby
Reds, Co's, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867
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Part No 1-9 9 100 up Pa rt No. 1-99 100 up Part No 1·99 100 up P~rt No 1·9 9 100 up
ANCRONA 2N4060 s .20 s .14 2 N490 5 $ 2 .23 $ 1.65 .2 N5232 s .35 s .23 2N5781 $ 1.65 $ 1.10

HASAN EXCELLENT 2N4061 .19 .12 2N4918 .66 .44 2N5232A .45 .30 2N5782 1.50 1.00

SELECTION OF TRANSISTORS 2N4062 .19 .12 2N4919 .72 .48 2N5294 .70 .46 2N5783 1.50 1.00
2N4093 1.05 .70 2N4920 .8 1 .54 2N5298 .70 .46 2N5784 1.50 1.00

Part No . 1· 99 100 up Part No 1-99 100 up 2N4123 .19 .12 2N4921 .66 .44 2N5306 .40 .26 2N5785 1.35 .90
2N508A $ .80 $ .50 2N3724 s .63 s .42 2N4124 .19 .12 2N4922 .72 .4 8 2N5308 .4 0 .26 2N5786 1.35 .90
2N697 .52 .40 2N3725 .75 .50 2N4125 .20 .13 2N4923 .81 .54 2N5309 .60 .40 2N5817 .40 .26
2N699 .80 .50 2N3731 3.60 2 .40 2N4126 .25 .13 2N4957 4.50 3.00 2N5320 .87 .58 2N5822 .60 .40
2N706 .40 .30 2N3741 1.50 .95 2N4141 .20 .14 2N4958 3.75 2 .50 2N5321 .75 .50 2N5824 .25 .17
2N711 .45 .40 2N3771 2 .40 1.99 2N4142 .20 .14 2N4959 3.00 2 .00 2N5322 .90 .60 2N5827 .30 .20
2N711B .60 .50 2N3772 2 .50 2.15 2N4143 .20 .14 2N4983 1.10 .73 2N5323 .81 .54 2N5828 $ .40 .26
2N918 .60 .40 2N3773 2 .88 2 .30 2N4220 1.00 .6 5 2N4984 1.50 1.00 2N5336 3 .60 2.40 2N5828A .40 .26
2N929 .42 .28 2N3789 1.28 .85 2N4220A 1.15 .74 2N4987 .75 .50 2N5337 3.90 2.60 2N5830 $ .27 .17
2N930 .42 .28 2N3790 1.35 .90 2N4224 1.15 .74 2N4988 1.20 .80 2N5338 4 .20 2.80 2N5831 .27 .17
2N1132 .40 .3 5 2N3791 1.43 .95 2N4228 .4 0 .26 2N4989 1.60 1.05 2N5339 4.90 3.20 2N5833 .27 .17
2N1613 .45 .30 2N3792 1.50 1.00 2N4234 1.50 1.00 2N4991 .75 .50 2N5354 .40 .26 2N5875 1.35 .90
2N1711 .45 .30 2N3793 .25 .16 2N4235 1.65 1.10 2N4993 1.80 1.20 2N5355 .40 .26 2N5876 1.47 .98
2N1893 .45 .30 2N3819 .40 .26 2N4236 1.80 1.20 2N4994 .30 .20 2N5366 .50 .34 2N5877 1.35 .90
2N2102 .45 .30 2N3823 1.05 .70 2N4237 1.35 .90 2N5038 4.50 3.00 2N5367 .50 .34 2N5878 1.65 .98
2N2160 1.60 1.20 2N3824 1.20 .78 2N4238 1.50 1.00 2N5039 3.90 2.60 2N5368 .25 .17 2N5961 .19 .12
2N2218 .45 .3 0 2N3825 .23 .14 2N4239 1.80 1.20 2N5086 .19 .12 2N5369 .30 .20 2N6004 .70 .46
2N2218A .45 .3 0 2N3827 .19 .12 2N4248 .25 .16 2N5087 .19 .12 2N5397 1.65 1.10 2N6014 .70 .46
2N2219 .45 .30 2N3839 3.00 2.00 2N4249 .20 .14 2N5088 .19 .12 2N5398 1.60 1.04 2N6027 .50 .27
2N2219A .48 .32 2N3843 .50 .33 2N4250 .25 .16 2N5089 .19 .12 2N5400 .32 .21 2N6028 .60 .35
2N2221 .30 .20 2N3859 .25 .16 2N4256 .20 .14 2N5105 2.60 2.05 2N5401 .32 .21 2N6032 24.00 16.00
2N2221A .30 .20 2N3860 .20 .14 2N4258 .3 5 .23 2N5109 .40 .26 2N5418 .30 .20 2N6033 27 .00 18 .00
2N2222 .30 .20 2N6034 .90 .60
2N2222A .36 .24 Intersil LED or LCD ......- 2N6035 .90 .60
2N2270 .78 .5 1

3~ DIGIT PANEL 2N6036 1.05 .70
2N2368 .35 .35 • E. sy to u.. • pkIg in capac itor. push r. ng e 2N6037 .90 .60I button . n d r. ad th e v alu . t o 0.1 "
2N2369 .42 .28 METER KITS .... , -l • 0 .5 in _ liquid c ry st .1 di spl ay 2N6038 .90 .60
2N2369A .45 .3 0 BUlW A WORKJNG DPM IN Yz HOUR WrTli • Exclusive " o1c h a rg e/o1vo lt" m . a sure · 2N6039 1.05 .70

THESE COMPLETE EVALUATION KITS
' 1\ ~ ment circuit (p atent pe n d ing ) hokIs ± O.l"

2N6050 1.652N2475 .60 .40 " b a sic ac curac y '0' . full ye.r. 1.10T... ' h••• ". ... ........ I• • , ... ...U .....hl".. .. .. . lo... «o.. "2N2476 .60 .40 ,... . ..",... "'J 10 .... «0...,, 1001 . ..... .. '" 0 «_"."•• a"rll CO•••"Ia, ...:., • Up to 200 hr s operation on st.ndard 9V Batt _ 2N6051 1.80 1.20(f•• ,h. 110. 1 •• ll O d,. pla, If.... U,. ' 1 0 ~ 1 "" ....."'da ..n • 8 • • sy p us h bu tt o n rang . s cov.r 0 .1 p f to
2N2483 .39 .26 m....." ..I. ," ~Iu.d '"9 "C 1>0.. ..1. f• • " 1"""" ."''' 11 p. ".1 m. ...' 1999 microhrad s . 2N6052 2.10 1.40
2N2484 .45 .3 0 ICL7106EV Il C[,I... S2 9 .95 ICl7107 Ill LlI .. .S2 4 .95 • Be st of . 11it 's .asy on th e budg et - only 2N6053 1.50 1.00
2N2605 .50 .45 .#1 HYBRID AUDIO POWER AMP.L~;"lh:~S MODEL 938 $149 2N6054 1.65 1.10
2N2608 1.80 1.20 2N6055 1.50 1.00
2N2646 .80 .50

PIN Tr . nsfo rme r 5% CARBON FILM 2N6056 1.65 1.10SI ·101OG (l OW) $ 6 .95 TR10 $ 7 .90
2N2647 .95 .64 SI·l020G (2OW) $ 13 .9 5 TR 20 $ 10.90 2N6057 1.65 1.10
2N2713 .16 .11 A-5I· 8 (Soc ket for above} .95 RESISTORS 2N6058 1.80 1.20
2N2857 1.80 1.20 SI -l03OG (30 WI $ 19 .0 0 T R30 $ 12.90 2N6059 2.10 1.40
2N2904 .45 .30 SI ·1D5OG (SOWI $ 27.8 0 TRSO $ 17 .90

.. .. .$1,69 IW 100 . $ 1.79 IHtr l 00
2N6076 .19 .12

2N2904A .51 .34 A-SI·l0(So cket fo r abov el .9S V. Wa tt 'li W.tt .. ..
2N6099 .87 .58

2N2905 .45 .30
• Not . : On. Tr~nlform.r c:~n power two . ud io ~mp llf i. rl. All v.lues from 10n to 5 .6n • Onl y in multiples of 100 pi eces per v.lue

2N6103 1.10 .73
2N2905A .51 .34 I t "18 Digit - 10 MegaHertz Professional Keyboard Kits! 2N6107 .87 .58
2N2906 .36 .24 n ersI Universal Counter Kit Models 753 & 756 ASCII Keyboard Kits 2N6109 .84 .5 6
2N2906A .39 .26 Kit Includes: • Resistors

For Hobby or OEM Microprocessor Users 2N6111 .84 .56
2N2907 .36 .24 • ICM7226AIDC IC • Capacitors

• Full 12. Ch.r ..C11WASCiI (756) .53 K..,.s. popul.r ASR·J J 2N6121 .90 .60form. t (753) • Ruggad G·10 P.C. Board . Tri·mod. MOS lin'

2N2907A .39 .26 • 10 MHz Quartz Crystal • Diodes
c:odfng • Two·K..,. Rollow • • Mo s m UDTl C0tn9. t ibl. out· 2N6122 .90 .60puts . ShIft.nd Alph.loc:k( 756) • tw.1 and Puis. Stroba(756)

2N2924 .30 .25 • (8) 7 Segment .3" LED Displays • Switches • Custom Krrc:' ps . 3 Un. D. fin. bl. K..,.sj75J ) • SalllCt. bl. 2N6123 1.05 .70
2N2925 .25 .18 • PC Board • IC Socket P.r it., .low 80u nc:. 1C ' '' SWltc:h.s . And Muc:h Mor. m

2N6124 .90 .60
Order Put Number ICM7226AEV . •• • . . ••.. • . . . .. .. $74.95 53 Key phone I ty le keyboard· Kit . . S6 5.9 5

2N3019 .75 .50 7S3 A Same as above ass embl ed . . .. .. . $79.95 2N6125 .90 .60
2N3020 .63 .42 HIGH QUALITY CARBON FILM 756K 56 Key Full ASCII kevb c ard kit .. . 569.95 2N6126 1.05 .707S6A S .me . s . bove ass embled . .. . . .. 582 .95
2N3053 .48 .32 701 Plas t ic e nc los ure for 753/75 6 . . . . 5 15 .00 2N6220 .60 .40RESISTOR KITS 702 St eel e ncl os ur . fo r 7 53/756 ... . . . 529.9 5
2N3054 .9 0 .79 75 3 MF Moun tin g Fr~ me for 753 . .... .. ... S6 .9 5 2N6288 .72 .48
2N3055 1.00 .66

7S6MF Moun tin g Fr~m. for 75 6 ...... . . . . S6 .95
2N6290 .72 .48

2N3375 6.30 6 .00 Power Supply 2N6292 .78 .52
2N3390 .26 .17 20 t aeh 01lilt follo...,ng ....lu.S l,n ohmll 2N6303 4 .90 3.60
2N3391A .25 .16

L o n 10n ioon 1.0K n 10 Kn 100 Kn 1.0 MO
5 Volt 3 Amp 2N6306 4.35 2.901.50 15 n 1500 1.5K O 15 Kn 150Kn 1.5 MO 'f'2N3414 .22 .15 2 .2 n 22 n 22 0 0 2.2K D 22K n 220 Kn 2 .2M n APS 5-3 2N6307 5.10 3 .40

2N3416 .25 .16 3 .3D 33 n 330 D 3.3 KD 33 Kn 330ICn 33M D
..... $37.25

2N6308 6.00 4.00
2N3440 1.35 .75 4 .7 0 47n 470 D 4 .7K n 4 7 Kn 4 70K n 4 .7 MO i-s

2N6354 5.40 3 .60
2N3442 2.25 1.50 s.sn san 6800 6 BKn 68 Kfi 680 KO: san 10 up .. $35.55

2N6386 1.05 .70
2N3553 1.80 1.25

RS·14·25 Co mpl et e w /5torag. Bin$249O 2 5 up . .. $34.05
2N6387 1.17 .78

2N3563 .15 .12 @ seoe Ch"k 0' Mon" 0,." '0' ATLANTA SANTA ANA CULVER CITY HOUSTON 2N6388 1.26 .84
2N3564 .25 .16
~

3330 PIed mont Rd.N.E. 1300 E. Edonger Ave 11 0 80 Jefferson Blvd. 264 9 Richmond 2N6486 1.11 .74
2N3565 .20 .14

Atlan! a, GA 303 05 Sanla Ana . CA 92 70 5 Culver CI1'(. CA 90 230 Ho us to n. TX 77098
2N6487 1.20 .80(4 04) 26 1·7100 (7 14) 547-8424 (2 13) 39 0 -35 95 1713 ) 529 · 34 89

2N3566 .25 .16 Calrf reSidents add 6% sales la x. Minimum Order; $ 10 .00
CANADA SUNNYVALE TUCSON PORTLAND 2N6488 1.29 .86Add $1 .00 10 cover pOltag e and ha ndling . Mas ter Char (le

2N3567 .20 .14 lind VIII w elc om ed . Ple n e Inc lude yo ur cha r(le ca rd 5656 Fras e r St 105 4 E. EI Cam ino Ru l 4518 E. Broadway 11 25 N E. 82nd Ave. 2N6489 1.11 .74
2N3568 .3 0 .20 number, Inle rba nk num ber a nd exp ,r. tlon d ale . Vancouve r. 8C V5W 2V4 Sunnvvate . CA 9 4087 Tucson , AZ 8 57 1 1 Portland. OR 9 72 20 2N6490 1.20 .80
2N3569 .20 .14 PHONE ORDERS: (213) 641·4064 (60 4) 324-070 7 (408) 2 4 3-4 12 1 (6 02) 881 · 2 348 (50 3) 2 54- 5541 2N6491 1.29 .86
2N3638 .25 .16 2N3866 1.05 .70 2N4289 .20 .14 2N5131 .2 5 .17 2N5419 .30 .20 2N6530 1.26 .84
2N3638A .26 .17 2N3867 1.80 1.20 2N4341 1.50 1.00 2N5132 .20 .14 2N5420 .40 .26 2N6531 1.35 .90
2N364O .25 .16 2N3868 1.90 1.30 2N4347 1.65 1.10 2N5133 .20 .14 2N5447 .25 .17 2N6532 1.50 1.00
2N3642 .20 .14 2N3877A .25 .16 2N4348 2.10 1.40 2N5134 .25 .17 2N5448 .25 .17 2N6533 1.80 1.20
2N3643 .35 .23 2N3903 .19 .12 2N4356 .30 .20 2N5135 .20 .14 2N5449 .25 .17 2N6542 4.80 3 .20
2N3645 .25 .16 2N3904 .19 .12 2N4358 3.00 2 .00 2N5172 .20 .14 2N5450 .25 .17 2N6543 5.40 3.60
2N3687 2.10 1.40 2N3905 .20 .13 2N4360 .54 .33 2N5179 .75 .43 2N5451 .25 .17 2N6544 5.40 3.60
2N3693 .19 .12 2N3906 .20 .13 2N4395 1.30 .85 2N5190 .84 .56 2N5453 8.10 5.40 2N6545 5.50 3.70
2N3694 .19 .12 2N3933 1.50 1.00 2N4400 .20 .13 2N5191 .9 0 .60 2N5457 .45 .30 2N6546 7.80 5.20
2N3702 .20 .13 2N3957 2.55 1.70 2N4401 .20 .13 2N5192 .99 .66 2N5458 .45 .30 2N6547 8.40 5.60
2N3703 .20 .13 2N3962 .5 1 .34 2N4402 .20 .13 2N5193 $ .84 $ .5 6 2N5459 .50 .3 3 2N6671 6.00 4.00
2N3704 .20 .13 2N3963 .57 .38 2N4403 .20 .13 2N5194 .90 .60 2N5484 .55 .34 2N6672 6.60 4 .40
2N3705 .20 .13 2N3964 .68 .46 2N4409 .19 .12 2N5195 .99 .6 6 2N5486 .5 1 .35 2N6673 7.50 5.00
2N3706 .20 .13 2N3965 .68 .46 2N4410 .19 .12 2N5198 5.98 3 .88 2N5490 .70 .46 2N6674 7.80 5.20
2N3707 .19 .12 2N3970 .90 .59 2N4416 1.00 .64 2N5209 .19 .12 2N5550 .27 .17 2N6675 9.00 6.00
2N3708 .19 .12 2N3972 .90 .59 2N4425 .45 .30 2N5210 .19 .12 2N5551 .27 .17 3N83 1.80 1.20
2N3709 .19 .12 2N4030 .69 .46 2N4427 1.50 1.00 2N5219 .19 .12 2N5671 10 .50 7.00 3N84 1.80 1.20
2N3710 .19 .12 2N4031 .75 .50 2N4858 1.30 .8 5 2N5220 .20 .13 2N5672 12.60 8.40 3N85 3.00 2.00 c..

C
2N3711 .19 .12 2N4032 .8 1 .54 2N4859 1.30 .85 2N5221 .20 .13 2N5681 .99 .86 3N128 1.35 .90 Z
2N3713 1.28 .85 2N4033 .90 .60 2N4878 5.85 3.90 2N5223 .19 .12 2N5769 .24 .15 3N155 2.50 1 .50 m
2N3714 1.35 .90 2N4036 .66 .44 2N4895 3 .00 2.00 2N5224 .24 .15 2N5770 .23 .14 3N156 2.50 1.50 .....
2N3715 1.43 .95 2N4037 .60 .40 2N4896 3 .60 2.40 2N5225 .20 .13 2N5772 .24 .16 3N157 2.50 1.50

CO
00

2N3716 1.50 1.00 2N4058 .19 .12 2N4897 4 .50 3.00 2N5226 .20 .13 2N5557 .90 .50 3N158 2.50 1.50 0

2N3721 .2 0 .14 2N4059 .19 .12 2N4898 1.10 .95 2N5227 .19 .12 2N5778 .90 .55 91
CIRCLE 52 ON FREE INFORMATION CARD



$14.50

TUNES SYNTH ESIZ ER
The AY3-1350 is a MOS mic roc ompu ter
synthesizer of pre-programmed tunes for
applications in toys. music boxes . and
doo r chimes. The standard device has a
set of 25 di fferent popular and classical
tunes. In additi on there are 3 chi mes
making a total of 25 tunes.

PARTS
Bar/Graph Driver 2.50
5V 1A Regulator . •. • • • • •... • • .. . ... . . . . ..•99
\\A TO-S Reg. sv (Hse. • ) , .60
Temp. Transducer 1.10
Timer Ie 49
Vo ltage Reg. 14 Pin Dip 50
lA 12VReg " 99
P.U.T. W/Specs , .50
Opto Isolator W/Specs "" , . .. .. . .60
2WAudioIC W/Specs .' " .50
Dual LM380W/Specs 1.09
PNPPower TO-220 , " .. , ." . " , 3/1.00
NPN Comp. to TIP-3D (Hse.) .. . " . .. . 311.00

FEATURES
* Minimal external components
* Automatic switch-off signal at end of tune for power saving
* Envelope control to give organ or piano quality
* Sequential tune mode
* 4 door capability when used as door chime
* Operation with tunes in external PROM if requi red

(2708)
* Single supply (+5V) Operation
* Tunes include: STAR WARS, BEETHOVEN'S ith & 5th, JINGLE

BELLS, YANKEE DOODLE , STAR SPANGLED BANNER.
CLEMENT INE, GOD SAVE THE QUEEN, 0 SOLE MIO, WEST
MINISTER AND DESCENDING OCTAVE CHIME PLUS MAN...
MORE!

WITH DETAILE D SPECS
AND INSTRUCrlONS

Find relief inthis free booklet.
Write;"Dollars and Sense'
Pueblo, Colorado,81009.
We can
all beat
inflation
ifwe just
use our
dollars
and sense.

BUSINESS OPPORTUNITIES

AY3·8910 PROGRAMMABLESOUND GENERATOR
The AY3-8910 is a 40 pin LSI chip with three oscillators,
threeamplitudecontrols,programmablenoisegenerator,
three mixers, an envelope generator, and three D/A
converters that are controlled by 8 BIT WORDS, No
external pots or caps required. This chip hooked to an 8
bit microprocessor chipor Buss(8080,Z80,68OO etc.)can
be. software controlled to produce almost any sound. It
will play threenote chords, make bangs, whistles,sirens,
gunshots, explosions, bleets, whines, or grunts. In
addit ion, it has prov isio ns to co nt ro l its ow n memory
chips with two 10 ports. The chip requires +5V @ 75ma
and a standard TTL clock oscillator. A truly incredible
c ircuit.

$14.95 W/Basic Spec Sheet (4 pages)
60 page manual with S-l00 interface instructions and
several programming examples, $3.00extra.

XAN SUPER DIGITS
.6" JUMBO LED RED

6920 COMMON CATHODE 99
6640 COMMON ANODE . 7 SEGMENT

1/2W RESISTOR ASSORTMENT
A good mix of 5i11it and 10'i11it values in both full lead and PC lead devices. All
new. first quality .

NOW A SUPER READO UT AT A SUPER BUYI These are f8Ctory freth
prtme LED readout s, not seconds or rejects assold by others. Compare our
pri ce and send for yours toda y, bu t hurry . the supply is limit ed!
SPECIFY: CO....ON ANODE OR CO.... ON CATHODE---

(Asst.) 200 plecesJ2.DO

7 WATT AUDIO AMP KIT
SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" x 3" PC
BOARD (INCLUDED). RUNS ON 12VDC ,GREA,TFOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP. LESS THAN 3.. THO @ 5 WATTS.
COMPATIBLE WITH SE·Ol SOUND KIT. $5.ts

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKSLIKEA PHOTOELECTRIC
EYE.USEUPTO 25FT. APART. COMPLETEKIT.ALL
PARTS& PC BOARDS. $21.50

~
THE PERFECTTRANSFORMER

117VACprimary. 12VAC secondary @ 200ma
, . Great for all you CMOS, or low power TIL

projects. PC board mount. 99¢ eL 3/$2.50
Size: 1.5" W x 1.25" D x 1.25" H

MECHANICALLY Incl ined individuals desiring
ownership of Sma ll Electronics Manufacturing
Business-wit hout Investment . Write: BUS INESS ­
ES, 92-R, Brighton 11th, Brooklyn, NY 1t 235

I
----------1

I---------,
City/State Zip__ IL :.t

Mall Coupo!!..~_':_y~ur FRf f Copy. Dept. RE
"Quality SurplUSSince1947" • Use VISAor Maslercharge!

1.59

17.50

(CA3046) Transistor Array, , . •75
400V6A TRIAC TO-66 75
RCA Transistor Array , . . , 80
Tone Decoder , 99
PLL CMOS ,99
Quad Comparator , . . . . . . . . .89
High Freq NPN TO-92 6/1.00
NPN GEN PUR 8/1.00

VCEO = 450 VDC IC = 3A (SA Peak)
FOR TV HORIZONTAL SECTIONS; HIGH
VOLTAGE REGULATORS
REPLACES: 2N5076, 2N5077, 2N5838, 2N5665,
BDY94, BU126, 2SC2121, 2N5B40, 2SC1046,
2N5466. TIPS56 AND MANYOTHERS.

.;:: : :: : . ~ : ::::..

~'LLI' ILIC'•••ICI

The SE·0 1Is a co mplete ki lihat
cont ains all th e parts to ool ld a
prog ram mable sound ettects
generator. Designed around
the new Tex .. Instrum.-nts
SH7 6477 Sou nd Ch ip , the
boa rd provides banks of MIN I
DI P sWitches and pot s to
p rog ram the variou s com­
blnahons otet re Sl F o scrue tcr .
VCO. NOise. One Shot, and
Envelope Contro ls. A Qu ad Op
Amp IC is used to ' Impl ement
an Adjust able Pulse Gen era­
tor , l evel Comparat or and
Mu lti plex OSCillato r fo r even
mo re versahllty. The 3 ·to ~ x 5M

PC Board featu res a pro totype
area 10 all ow for user add ed
ci rCUItry. Easily p rog ram med
to duplicate Exp losions,
Phasor Guns, Stum Trains , or
almost an Inhnl te num l>er o f
ot"-t sou nds . The un it has a
mult iple 01 applications The
low price Inc ludes all parts .

assemb~ manual, pl'-'\lramml ng charts, and det ailed 7FA77 Ch ip spec i­
fications It runs on a 9V battery (not Inc luded ) . On boar d 100MW amp
Will dnv e a sm all speaker dir ectly. o r the unll can be connected to you r
stereo WIt! . in c red Ible results' (Spea ker not Inc luded) .

LM3046
RCA 40430
CA3086
LMS67
CD4046
LM3302
2SCl849
MPS A20

• 764TI CHIP IS INCLUDED . EXTRA CHIPS 3.10 EACH

• $17.50 lESS SPEAKER & BATTERY ,

Sound Effects Kit

NPN HIGH VOLTAGE

~
HOUSE #

P© ~~ ~1©11~~1~1~
_________.- --.~_=[3__=7@(r1I@(ft)@) fdXe 1~©~1©

GIANT Sale : Electronic parts, accessories, anten­
nas, etc. Free catalog! SPECIALTY RAD IO
SALES, 1000 S.W. Dixie # 3-4, Pompano Beach,
FL 33060

USED test equipment. 714-985-9967 or SAS.E.
JIM CORLISS, 2446 Vista Drive, Upland, CA
91786

SCRAMBLED te levision, encoding/decoding.
New Publication. Theory/ circuit s. $9.95 . WORK­
SHOP, Box 393 RE, Bethpage, NY 11714

SAVE up to 46% on energy and reduce you r elec­
t ric bill with new Lite-Bulb Saver. For free bro­
chure write: R.H.E. ENTERPR ISES, Dept . RE-680 ,
P.O. Box 600128, North Miami Beach , FL 33 160

SURPLUS chart paper, send SASE for long list, J.
DROPPO, 3621 West Sylvester, Pasco, WA
99301

FOR SALE
TELEVISION downconverter s 1.6 -2 .7 GHz
$99.95 postpaid . Details for stamp. GW ELEC­
TRONICS, POB 688 , Gr eenwood, IN 46142

BEARCAT scanners at disco unt prices. Model
220, list $419.95 , our price $299.00 . Send
S.A.S.E. for complete price list. B&B COMMUNI­
CATIONS, 12733 Ridge Road, Albion, NY 14411

KEYBOARDS fo r synthesizers and organs. Com ­
pletely assembled with single/or dual con tacts.
Send for information: DEVTRONIX ORGANS,
dept. 70 , 6101 Warehouse Way, Sacramento, CA
95826.

" THE Intelligence Library" techn ical secrets.
Books on Electronic Surveillance, Lock-Pick­
ing, Demolitions, Covert Sciences, etc. One dol ­
lar. (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulevard, Flush ing, NY
11354

CABLE TV converte rs $39 .95 . Incredible 96 page
catalog free. ETCO, Box 762, ' Plattsburgh, NY
12901
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

t4. super high perfor mance FM wi re­
less mike k it! Transmits a stab le
signal up to 300 yards with excep­
tional audio quality by mea ns of Its
built in electret mike. Kit includes
case, mike. on-off switch. antenna.
battery and super instruct ions.This
is the f ines t unit ava ilab le.

FM-3 Kit
FM-3 Wir ed -and Tested

Your old favorites are here agai n. Over 7,000 Sold to Date.,!!!!!
Be one of the gang and ord er yours today! ~

Try yo ur hand at building th e finest looking clock o n th e
market. It s satin finish anodized aluminum case looks great
anywhere , while si x .4" LED d igits provid e a highly readable
display . Th is is a complete kit. no ex tras needed , and it o n ly
ta ke s 1-2 hours to assemb le . Your choic e o f case co lo rs :
silver , gold , bl ac k (specify) .
Cloc k k it, 12/ 24 hour, DC-5 $24.95
C lock with 10 min. 10 t ime r. 12/ 24 hour. DC-lO $29.95
A larm c lo ck , 12 hour on ly , DC-8 $29.95
12V DC car c lo ck , D C-? $29 .95

For wired and t est ed c locks ad d $10. 00 to k it price.
Spec ify 12 or 24 hr . format

Super Sleuth
A super sensit ive arnpll­
fier which will pi ck up a
pin drop at 15 feet! Great
for monitoring baby's
room or as genera l pur ­
pose amplifier. Full 2 W
rms outp ut. runs on 6 to
15 volts, uses 8-45 ohm
speaker.
Complete kit, BN-9

$5.95

Led Bllnky Kit
A great attent ion get­
ter which alternately
flashes2 jumbo LEOs.
Use tor name badQes,
bu t to n s. wa r n ing
panel lights, anything'
Runs on 3 to 15 volts.

Complete kit, BL-l
$2.95

Vi deo Modullilor Kit
Co nverts any TV 10 vide o monitor. Super
stabl e. tu nab le over en .-6. Run s on 5­
15V. accepts std . video sig nal. Best umt on
the mar ket! Complete k it. VD- 1 S7.'5

CPO·l
Runs on 3-12 Vdc 1 wall out, 1 KHZ qood for CPO,
Alarm, Audio Oscillator. Complete kit $2.95

Color Org an

See music co me
alive! 3 different
lights fli cker with
music . On e light
each for , high,
mid-rang e and
lows. Each ind i­
vid ually adjus t­
able and drives up
to 300 W. runs on
110VAC.

Co mplete ki t ,
ML-l
$8.95$14.95

19.95

FM
MINI
MIKE

FM-2 kit $4.95
$22.95
$2U5

~.1,,-
The UN-KIT, only 5 l older conn ectionl

Her e's a super lo okmg , rugg ed and accurate aut o cl oc k. wh ich rs a snap to bUild and
insta ll Cl ock mo veme nt IS co mpl etely assembl ed - you only solder 3 wir es and 2
swi tch es. lakes about 15 minutes' Di sp lay IS bri ght green With aut omatic bnghtness
cont ro l ph otocell - assures you of a hIghly readable dIsplay. day or nigh t Com es In a
satin fi nis h anod ized alumi nu m case w tuch can be att ached 5 crtt erent ways uSing 2 Sided
tape Choice of Silver. blac k o r gold case (Specify)

OC·3 kIt. 12 hour fo rm at
OC- 3 Wifed and tested

Car ClockTone Decoder •
A complete tone deco-
der on a single PC
board. Features: 400-
5000 Hz adjustable
ra nge via 20 turn pot . voltage regu­
lation . 567 IC. Useful for touch ­
tone burst detection . FSK, etc.
Ca n also be used as a stable ton e
en cod er. Run s on 5 to 12 vo lts.
Compiete kit. TO-' $5.95

Whisper Light Kit

An interestin g kit , small mike
picks up sounds and co nverts
them to light . Th e louder the
sound . the bri gh ter the ligh t.
Incl udes mike, co ntrols up to
300 W. runs on 110 VAC.

Co mplete kit . WL-l
$6.95

FM Wlrele.. Mike Kit

'ransm tts up to 300' to
ny FM broadcast ra­
io, uses any type of
l ike. Runs on 3 to 9V. Type FM-2
as ad de d sensitive mike prea mp
tage.
"'1 -1 kit $3.95

PARTS PARADE Sl 1lU 5
S13.t5
S14.t5
S7.15

Extend t he rang e of your
coun te r to 600 MHz. Works
with all cou nte rs. Less than
150 mv se ns it iv ity. sp ecify­
10 or -100

W ired . tested , PS-1B $59.95
Kit, PS-1 B $44.95

600 MHz

PRESCALER

Under Dash Car Cloc k
12/ 2'" hour ClOCk In I beaul l'ul pl astiCcase le atu res
6 ,u m bo REO l EOS. tugh Iccura cy ( oo1~1. easy
3 wire hoo kup. di splay blanks WIth IgnItion . and
supe r lns tr ucllon S O p tio na l d imm er atuo mahca lly
ad lusts d ispla y 10 amble n, lig h t level
DC· 11 clock With mt 9 brl ck et S27.1S kit
OM · 1 dI m me r ada pi er S2.50

Add S10 00 Any and Test

Video Terminal
A comple tely sell-conlalned stand alo ne »c ee lermlnal card ReoqUlr" Only In ASC II keybOard I nd TV
set 10 eeccme a co mp le te le rml na l un it Feal u res are single5V supp ly XTAlconlrollll!'d sync and baud
rales uc96001 comp lete co mputer and keybOar d COnlrOI Of cursor Par it y erro r COf'Ilr o l and d.splay
Acc ept s and ge ne rates se fl al ASC II p lus para lle l keyboard Inpu l Th e 64 16 IS64 c har by 1611nes With
scro lhng upp er and lo we r cut' lo pho na li and has RS·232 and 2'Oma loop In l erl aces on board Kits
Incl ud e scc eets I nd ce o-crete docume nl al ,on
RE 6416 te rmi nal ca rd kit ,add $60 00 fo r Wired unlll
l ower Cue cpncn
Pow er Supp ly
RF Modulato~ k ll

Audio
Prescaler
Make high reso lu tion audio
measu rments, great fo r musical
inst rument tuning, PL to nes. etc .
Multi plies audio UP in frequency ,
selectable x l 0 or x l 00, gi ves .01
HZ resol ution with 1 sec. gate
tim e! High sens it ivity of 25 rnv, 1
meg input z and bui lt-in filt ering
giv es great performance. Runs
on 9V batt ery , all CMOS.
PS-2 kit $29.95
PS-2 wired $39.95

30 Watt 2 mtr PWR AMP

Si mple Cl ass C power amp fe atu re s 8 ti m es power gain . 1 Wi n
for 8 o ut, 2 W in fo r 15 out . 4W in fo r30 0 u t . Ma x output of 35 W.
incredible value, complete with all parts, less case and T-R rela y.
PA-1 , 30 W pwr amp kit $22.95
TR-1 . RF sensed T-R relay kit 6.95

Calendar Alarm Clock
The clock that's got it all: 6-.5" LEOs,
12/24 hour . snooze. 24 hour alarm. 4
year cale nda r. battery backup, and
lots mor e. The super 7001 chi p is
used . Size: 5x4x2 inches . Co mp lete
k it. less case (not available )
OC-9 $34.95

$1.50
$5.00
$5.00

DISK CERAMIC
0 1 16V d.s k 201$1.00
1 16V 15/$1 .00
001 16V 20/$1 .00
l00pF 20/$1 .00
04716V 20/$1.00

AC Oullel
Panel Mount with Leads

4/$1.00

Crystals
3.579545 MHZ
10.00000 MHZ
5.248800 MHZ$1.50

Siren Kit
Produces upward and downward
wa il cha rac te ri st ic of a pol ice
siren. 5 W peak audio outp ut, runs
on 3-15 volts. uses 3-45 ohm
speaker.
Complete kit, SM-3 $2.95

60 Hz TIme Ba H
Runs on 5- 15 voc l ow curre nt f2 Sma ) 1

ml n/mo nth acc uracy TB -7 KII S5.50
TB -7 An)/ St .ts

ALUMINUM
Ele ctrolyt iC
1000 uF 16V Rad ial $.50
500 u F 2QV AXIal S.50
1 ~ u F 16 V A Xial 5/$1.00
10 uF 15V Radl ll 10/$1 .00

$4.95

Switches
Mini toggle SPOT $1.00
Red Pushbuttons N.O. 3/$1.00

Earphones
3N leads. 8 oh m. good lo r smatl lo ne

speakers . ala rm clock s. etc
5 10<$1.00

Mi ni s ......,
App ro x 2'1." di em Round
type for radi os. mike etc
3 for $2.00

Slug Tuned Colis
Small 3/16" Hex Slugs turned COIl.
3 turns. 101$1.00

CAPACITORS
TANTALUM
Dipped Epo llY
1,51£F25V1/t1.oo
1.81£F25V1/t1.oo
22 1£F25VI/tl.oo

$1s.oo
$ 1.25
$17.50
$ 5.50 p""-'="--------'--==:.r-------'='-I
$21.00
$12.50
$ 2.95
~ ~:~~ 1-;;====,---------'----------1

Mad Blaster Kit

MS-1 Kit

Produces LOU D ear shatte ring and
atte ntion getting siren like sou nd
Can supp ly up to 15 watts of
obno xious audio. Runs on 6-15 VDC

FERRITE BEADS
With Inl o and spec S 151S1.00
6 Hol e Ba lun Belds SlS l .00

TTL
74Soo $ .40
7447 $ .65
7475 $ .50
7490 $ .50
74196 $1.35

SPECIAL

$ .35
$1.50
$1.50 AC Adapters
$ .45 Good for clocks. mead

:~:: I---------+-----;;:===:-----i ~~:r~~~s,all 110 VAC plug

:~ :~~ 8.5vdc @ 20mA $1.00
10/$2.00 ~ ~ ' ~:~ $ ~~g~~ :~:~g

$ .50
$ .50
$2.95
$2.95

LINEAR

CMOS

-~~::: 1---------;
$U5
$1.75

rc SPECIALS

Universal Timer Kit

Prov ides the basic parts and PC
board requi red to provide a sou rce
of prec ision tim ing and pulse
generatio n. Uses 555 timer IC and
inc ludes a range of parts for most
timing needs

UT-5 Kit $5.95

30 1
32'
380
555
556
565
566
567
H 1
" 58
3900
3914
8n38

llC90
10116
7208

---------1 7207A
72160
7107C
5314
5375AB/G
7001

4011
4013
4046
4049
4059
4511
451S
5639

25 A M P
100V Bridge
$1.50 each

Mi ni-Bridge 50V
1 AMP

2 for $1.00

e,
C
z
m

$6.95

$2.00

$.50 ea .
$1 ,00 ea .

7812 $1.00
7815 $1.00
7905 $1.25
7912 $1.25
7915 $1.25

Mini TO-92 Heal Sinks
The rmalloy Brand 5 lor $1.00
To-2 20 Heat Sinks 3 lor 11.00

COS Pholocell.
Resistanc e · vanes with li ght. 250 ohm s to
over 3 meg 3 lor $1.00

Regul ato rs,
OP-AMP Special

BI-FETLF1 3741- Oirect pin for pin 741compatible.but500.000MEG
input z, super low 50 pa input current . low power drain .
50 tor only $9.00 10 for

RF actuat ed rela y senses RF
(1W ) a nd c lo ses DPDT rel ay .

For RF sen sed T-R relay
TR-1 K it $6 .95

78MG $1.25
79MG $1.25
723 $.50
309K $1.15
7805 $1.00

Shrink Tubing Nubs
Nic e precut pces of shri nk size: 1" x ,/. "

shrink to ..... Grea t for spli ces. 501$1.00

eor-Ic IF FUtora
Mini ceramic Itt..... 7 KHz
a.W. 455KHz ~.so ...

Led. - you r choi ce. please specify
Mini Red , Jumbo Red, High Intensity Red. Illuminator Red 8/$1
Min i Yello w, Jum bo Yellow. Jumbo Green 8/$1

Varecton
Mot orola MV 2209 30 PF Nominal cap 20-80 PF - T unable rang e ­

.50 . ach or 3IS1.00

Coax Connector
Chass is mo unt

BNC typ e • $1.00

25K 20 Turn Tnm Pot $1.00
1K 20 Tum Tnm Pot S .50

Cryst., Microphone
Smal l 1" di ameter W' th ick
c rys ta l mi ke cartridge $.75

• PM1s'~
A ss l 0 1 chokes ers c CJlPS tant res Istors
tranSist ors di od es . MI C A caps ~IC

sm ~g (100 pel $1.00 It; bag (300 pe l $2.50

Sockets
10/$2.00
10/$2 .00
10/$2.00

4/$2 .00
4/$2 .00
3/$2.00

8 Pin
14 Pin
16 Pin
24 Pin
28 Pin
40 Pin

Diod es
5.1 V Zener 20/$1.00
1N914 Type 50/$1 .00
1KV 2Amp 8/$1.00
i oov lAmp 15/$1.00

TRANSISTORS
2N3~ NPN

2N39Oe PNP
2N4403 PNP
2N .... 'Q NPN
2N..Q1S FET
2N5401 PNP

2N0028
2N377 1 NPN Slhcon
2N511Q UHF NPN
Power Tab NPN 4.OW
Pow.r rab PNP 4()W

MPF 102I2N50464
N PN 3904 Type
PNP 3iOS Type

' 2N3055 ....
2N2604e UJT . _.~

READOUTS
FND 359 .. - C C Sl .oo
FND 507/5 10 5-C A 1.00

MAN 72/ HP7730 33-C A 1.00

HP 765 1 043"C A 2.00
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55.50
$6.50
56.50
$6.50

----~ l
o

2.28"

LED DRIVERS
1R 2406G is an I.C. specially designed to drive. 12
LED. The number of LED is lineally illuminated ac­
cording to the control voltage input terminal 21.
Operating voltage is 9 12VD.C. $5.35EACH

This series covers a wide range of ievel indication
uses, output and inputvoltage, time related change,
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LEDarrangements aswell as design prob lemscaused
by using several units of varying size are substan­
tially reduced. 12 LEOs in one bar:

LEO ARRAY
GL-11 2R3 Red, Red, Red
GL-11 2N3 Green, Yellow, Red
GL-11 2M2 Green, Green, Red
GL-112G3 Green, Green , Green

A NEW LED ARRAY AND
DRIVER FOR

LEVEL METERS

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS h~
PERSONAL COOEI!/l'" T "7:'

SPECIAL 519.95• •

• proximity tr i gge:!l~~iiiiiiiiiiiiiiiiiiii:::;f..:
• voltage trig g e r~d '
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut, the unit protects itselt
by sounding the alarm. 3-WAY PROTECTION!

All units factory assembled and tested - Not a kit!MARK IV KIT $31.50

$32.50 PER KIT

FLASHER LED
Unique design combi nes a jumbo red LED with an Ie
flasher chip in one package . Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V20mA.

2 for $2.20

30W+30W STEREO
HYBRID AMPLIFIER KIT

It works in 12V DC aswell ! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

pots and special heat
sink for hybrid. Power
transfo rmer not in­
cluded. It produces ultra
hi-f output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har­
monic distortionbetween
100Mz and 10KHz.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888 R FEATURES

~
• Circuitry: designed for operation by high

efficient, high power silicon transistor
, . I which enable illumination maintain in a
.. standard level even the battery supply

, drops to a certain low voltage. .
• 9" 6W cool / daylight miniature fluores­

cent tube.
• 8 x 1.5V UM-1 (size OJ dry cell batte ry."~~-=-~====~=--=-=-=--=-~::':::~=-"""
• Easy sliding door for changing batteries.

$10 50EA • Stainless reflector with wide angle in-
. creasing lumination of the lantern.

STEREO AMPLIFIER

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color LED (1 5 per channel) to indicate the sound
level output of youramplifier from - 36dB - + 3dB.
Comeswith a well-designed silk screen printedplas­
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6....
12V D.C. with THG on board input sensitivity con­
trols. This unit can work with any amplifier from 1W
to 200W!
Kit includes 70 pes, driver transistors, 38 pes.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

TA·1000 KIT
$51.95
Power

transformer
$15.00.each

Graphic equalizer havebeen used for years in sound
studios and concert arenas but were too expensive
to beconsidered for home use.Now we offeryou the
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-l inearities of the combined speaker/room sys­
tem. Fantastic featuresas follows:
• 10double slidecontrols for two channels
• Cut out rumble, surfacenoiseand hiss
• Minimizesspeaker/room non-linearities
• Frequency response from 30Hz to16KHz
• 10tonecontrols plus defeat, monitor and tape

selector.
• Control range :':: 12dB in 10 octaves (30Hz, 60Hz,

120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz,
16KHz.)

• Operatingvoltage 11 7V50/60Hz.
FACTORYASSEMBLEDUNIT, NOT A KIT

SPECI ALPRICE $117.00 ea

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZERII

--_...
:-~- ~ f!~~~ ~-~ -~ .~_ .

. . ... _ .. . _ . - - - - -

100W CLASS A
POWER AMP KIT

Dyn~rnic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 walls
power output will satisfy the mostpicky fans. A per­
fect combination with the TA·1D20 low T.I.M. ste­
reo pre-amp.
Specifications:
• Outputpower: 100WRMSinto8-ohm

125WRMS into 4-ohm
• Frequencyresponse: 10Hz - 100KHz
• T.H.D.: less than 0.008%
• SIN ratio: beller than 80dB
• Input sensitivity: IVmax.
• Power supply: ± 40V@ 5 amp

tt~. ~ ~ ~~~ ,; ; ~... ~;,.~ ~.:

- --- --

5W AUDIO AMP KIT

~
2 LM 380 with Volume Control

JlJJIJJ " Power Suply 6 18V DC
. ONLY $6.00EACH

12 DC MINI RELAY
SPOT 2AMP 1.30 ' lP
SPOT 3 AMP 1.60
DPDT 2 AMP 2.50
4PDT 3 AMP 3.50

LINEAR SLIDE POT
500n SINGLE

Metal Case 3" Long
2 FOR $1.20

Sizesmaller than a box of matches!
Receives all AMstations.

Batteries and ear phones included.
Only $10.50

MINI-SIZED I.C. AM RADIO

NIC1200 112 hr) $24.50EA.
NIC2400 24hr) $26.50EA.

6V
12V
12V
' 2V

.)~;2 ·::ii5
f • • • • • • • • •

PROFESSIONAL
PANEL METERS

~~.....i A. 0-50UA 8.50 ea.
B. 0-30VDC 8.50 ea.

" C. 0-50VOC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-1DOVOC 9.00 ea.

~r"_~ All meters white face with black
Tvoe MU-52E scales. Plastic cover. •

{ill~! 0.5" LED lim
ALARM CLOCK MODULE

ASSEMBLED! NOT AKIT!
Features: • 4 digits 0.5" LED Displays » 12 hours
real time lormat • 24 hours alarm audio output .I--=~--::-:-~==-==:-:--::-::===:::-:::-:=~ __•
. 59 min. countdown ttmer s 10 min. snooze control.

ONLY57.00 EACH
SPECIAL TRANSFOR MER
FORCLOCK

(FREEl

MARK II SOUND
ACTIVATED SWITCH KIT

~
A new designed circuit ern­
played 2 I.C., a DPDT relay

, with a led indicator. A con-
". densor microphone comes II<~~~,~~-::~~~~~~--I-=~~:;-=-=--===:-:==~~!!~-I.1\'. with the kit. The relay can

'\.:." , handle up to 200 wall s con­
tact to allow to control most

e-, things. Just click the finger,

~
-" the relay will close, thesec­

ond click will releaseit.
Sensitivity canbead­
justedby anonboard

trim-pot. Operating
voltage9VD.C.

TY-18
$8.50 PER KIT

eno
Z
oa:.....
o
W
....I
W

6s
c(
a:
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FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lights up 8 -15 Watt Fluo­
rescent Light Tubes. Ideal
lor camper, outdoor, autoor
boat. Kit includes highvolt­
age coil, power transistor,
heat sink, all other electro-

WithCaseOnly nic parts and PC Board, light
$6.50 Per Kil tube not included!

REGULATED DUAL
VOLTAGE SUPPLY KIT

:!::4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator I.C.

Kit includes all electro­
nic parts, filter capaci­
tors, I.C., heat sinks
and P.C. board.

$12.50 PER KIT

-88:88!
-' _.~~~I~

737-01

AU-999 $7.50

1 WATT AUDIO AMPC'
All parts are' pre-assembled on a Jp'
mini PC Board. Supply Voltage 6 .

9Y D.C. SPECIAL PR ICE $1.95 ea.

CONDENSER TYPE
Touch On TouchOff
uses7473I.C. and

12Vrelay
$5.50 each

I.C. TEST CLIPS
Same as the E-Z clips $275
With20" Long Leads • ~

In Black and Red Colors perpair -,...-.=-
SOUND GENERATOR I.C.

Creates almost any type of sound - gun shot ex­
plosion, train, car crash, star war, birds, organ'ext.
A built-in audio amp lilier provideshioh level output.
Operates Irom one9Vbattery, 28pin ,.
dip; we supp ly the datas. $2.90 EACH 1'1I""'1111III_ . _

ELECTRONIC SWITC KIT

$2.75 EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

ULTRASONIC
SWITCH KIT

•Kit includes theUltraSonic Transducers 2 PC Boards
for transmitter and receiver. All electronic partsand
instructions. Easy to build and a lot 01uses such as
remote control for TV, garage door, alarm system' or
counter. Unit operates by 9-12 DC. $15.50

COMPLETE TIME MODULE
0.3" digits LCDClock Module with month

C@
and date, hour, minute and seconds. As

6 '-IS well as stop watch lunction!! Battery
and back up light is with the module.

. . Size 01 the module is 1" dia. Ideal lor
use in auto panel, computer, instrument
and many others! $8.95 EACH

~AC
12YAC
16V CT AC
6VDC

12VDC

KIT FORM
$8.75EA.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
ampIi fie r as weII as your .r--=~=-=:~=::::-:::::=--:::-:-:==:-7.:--"~"==::7.:~~='::~~~~=-~-:--:---Ispeakers. A must for OCL
circuits.

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (1 5Wx 2)
Kit includes 2 pes, Fisher PA
301 Hybrid ICall electronic parts
with PC Board. Power supply ±
16V DC (not included). Power

Super Buy bandwith (KF1% ± 3dB). Volt-
Only $18.50 age gain33dB. 20Hz- 20KHz.

Mini size1" x 'I," x 'I,"
Supplyvoltage1.5V - 12V

Ideal lor Alarm or ToneIndicator

OUR PRICE $71 .45

PUSH-BUTTON SWITCH
N/ Open Contact

Color: Red, White, Blue, Green, Black
3/$1.00

N/Close alsoAvailable
50ceach

LARGEOTY. AVAILABLE

I
~ HEAVY DUTY
\ ~ CLIP LEADS

, \ ) 10 pairs - 5 colors Alligator clips on a
22" long lead. Ideal lor any testing.

$2.20/ pack

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit lor 2 - 10 sec.
(adjustable). Ideal lor use as door
alarm, sound controlled toys and
many other projects. Supplyvoltage
4.5V 9V D.C. 2 lor $3.00

FM WIRELESS MIC KIT
It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de- ..----~:-- -..;;..-------.
sign PC board fits into a plastic
cigarette box (case included). Uses
a condenser microphoneto allowyou
to have a better response in sound
pick-up. Transmits up to 350 It.!
With an LED indicator to signal the
unit is on # FMM2 KIT FORM $7.95

c...
C
z
m....
(0
00o
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$50
$60

$9.00

. 5" RED LED DISPLAY
7 segment RHO

F'tD5OO Corrmon Cathode
$.8 9<• .
10/ $7. 75
25/$17 .00
100/ $62. 00

Govt surplus walky
talky, used cond o
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45

AN/PRC-6

INT[RNATIO~AL l LECTRO!"( ICS UNLIMITED

225 Bro . <ltfolY J ackson CI 95642
phone 209 223 3810

Payment by check . H.O•• UPS-COO . Mle
or VISA. Add $1. 00 shippfnq/ handl1 ng
i n US. Canada & Mexi co. Othe r count r ies
$1.00 + 51 of orde r . Californ ia res ide nts
add sa les t ax. M1nflrUllorde r $10.00

pHO pk- 25 pk- l00
1.5 0 2.25 7.50
1. 25 2. 10 7. 25
1. 00 1. 90 6.75

. 95 1.7 5 6. 00

TRANSI STORS

2N3904 NPN TO- 92 10/ $1. 50
2N3906 PNP TO-92 25/ $3. 00

100/ $11. 00

PLL TOIlE DECODER $.990•.
567 B p1n DIP 10/ $8. 55

100/ $80. 00

. 4' ORANGE LED DISPlAY $1.19< •
7 segment RHO 10/$ 7. 95

~
HAH4610 - connon lno~ 25/$ 17.5 0
fllAH4640 - cceeen cathode 100/ $65. 00

.4" ORANG[ over fl ow !1 $.8gea
MAH4630 - coeecn anode 10/ $5. 95

. 3" RED LED DISPLAY $.9 9n
, 7 segment RHO 10/$7 .9 5

SUB"I N GiEEN LEDXAN72(HAH 72 equt v} 25/ $17.50 . 125" diffusedcorrmon anode 100/$ 65 . 00

Computer video monitor chassis 9 inch, 12volt used
Computer video monitor chassis 1.2 inch , new
Hy Gain CB chassis, trunk mount

POl/£R SUPPLY KIT P5-2 9
provi des silllUl taneous outpu ts of
plu s & Minus 5V. 12Y. I: lS V.
uses 115/29YCT transf onner - l~
to t al out put. kit in clu deS PC board
(2 1/ 8" X 3 15/16 ") • • 11 p.rt s 1ncl
t ransfo nner. Sd.eNtfC & lay out dirtg.

$14 . 950.
10-24 13.5 0..
25- 12 .50e.

0100E5

lN4148 4oan:. 15/$ 1. 00 100/ $5. 00
104001 rect1f1 er 12/ $1. 00 100/ $7. 00
104007 rect1fler 10/$1.00 100/$9 .00
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SEE IN THE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

PRINTER CENTRONICS # 101
Visua lly OK, with head.
Sold as is $400.00

Shipping extra on all merchandise

Mesbna lnc., PO Box 62, E. Lynn, Mass. 01904

Electricity from the sun.
5 Volt panel '/4 amp $50 2.5 Volt panel '12 amp $40
GIANT 3'/2 inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs in sun $10.25

CIRCLE 6 ON FREE INFORMATION CARD

flAM METAL FIU1 RESISTORSe.
R-~(RH 60) f a 5llppm/oc 1- 999 . 25
1/ 4. "lL-R- I0509 250V/7rfJC 1000- . 25
. 138" dl. X .355" 1009 (body ) 5000- .25
ALL STANDARD DECAO£ VALUES 1 ·OOסס . 25
FROM lOohm to 475K

TAHTAL~ CAPACITORS
solid d1pped :!: 20%

1- 9 10- 1-9 10- 1- 9 10
. l uf / 35V .30 .2 5 4. 7uf/16V .38 .30 22uf/16V .50 .40
. 22uf /35 V .30 .2 5 4.7u f / 25V .4 5 .35 22uf/35V . 60 . 55
. 33uf /3 5V . 30 . 25 6.8uf/6V .3 5 . 28 33uf / 6V . 55 .4 5
lu f/ 20V . 30 . 25 6.8uf/16V . 45 . 39 33uf /1 0V . 60 . 50
1. 5uf/20V . 30 . 25 1Ouf/16V . 40 . 30 47uf/6V .60 . 50
2. 2uf/20V . 35 .25 lOuf/2 0V .4 2 .35 47uf/15V . 65 . 55
2 .2 uf/35V .38 .28 15uf/6V . 42 .35 56uf/6V .85 . 75
3. 3uf / 35V .4 0 .3 0 15u f / 20V . 50 . 40 l 00uf / 20V 1. 50 1.4 0

TANTALUM CAPAC ITORASST.
2el . of above - 48 caps . $20 .00

CRYSTAl CONTROLLED TIME BASE KIT
pro vi des accu rate 1 hz. 10 hz 1 60 hz
double buffered outputs f rom 9YDC input .
OOS CClqIlt fble . ki t incl udes PC board ,
~~~;':;1 ~. 3 ;~;o~:1 ~:t: l~=~~~~t~~~ry} ... _

$15.50e.
10- 24 13. 750.
25- 12.5 0e .

ULTRA-SMALL

HOW TO ORDlA
w. hOllor MA5T IRCHARGE. \' ISA. chack , ud C.O.D.
12 S\ downlMlnlmum Ordar : $10 Ord ar by ph on e Dr
....11 . st.t. Cat . No. " da lCription. nlma " month
of m • ••lina. POSTAGE: USA; ad d $3, CANADIAN : add
$ 5. rORllCllh add $10. (US fwnd..l. been will ba
retllrn ed . OPEN ACCOUNTS: (m ust b. IIltad " ntld In
Dun & Bradllr..t ) Nat · 30 PHONI: (6 17) 245 -312' .
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THEnE'S GOLD In THEM THAn PARS!!

o 200 PC-SEMIeON SPECI AL, assorte d se mis of .III lype-s. Unt est ed m.lllft"ioli. (_3300) •... ••.. $2.99
o lO-MOTORS MO TORS, ass td. sizes spuds & lyp". 1.5-1 2 volts, (al2SS1A) .. . . . .. . . • • • • . 2.99
o lOG-LONG LEAD DISCS, prime. marked u ps, assort ed m.ltr ri. l, (.25981 .. •..•. •. •.. ..... 2.99
o lOO-PLASTIC TRANSISTOR S, untest ed , TO- 92. oint. typ es (.2604) .. .. . . .. . ... . •.• . • . • •. 2.99
o SO·SlIDE SW ITCHES, v.lI rious sh.aprs. sius. and types, (M2726) •• • • . •..• • • ••. •• •• • ••.••• • 2.99
o 7S-TRANSISTO R ELECT ROlYTICS, r poky enca ps ulated , oUst Iues , (# 274 7) 2.99
o 2S0· HALF WA TTERS, 100 "", color-ceded fr s isl on , .us t. values, (#30-46) . ••• •... •. • •.. •... 2.99
o 2S-S110 E VO LUME CO NTRO LS, ,u ious v.llurs & typ es, for Hi-Fi, etc. (.. 3057) 2."
o 50-UPRIGHT ELECTROS , l OO~, assert ed u lurs & "o ltolgrs, marked , (_ 3226) . . • . . . • • • . • . . . 2.99
o 20 -ROC KER SWIT CHES, white reekers, OPOT , solder lugs, 125V 4A, (#3302A) . •••.•...... 2.99
o 50 -MINI PO TS, pc sty lr, sin g le turn , assor ted voliurs, (" 3345) • . . . .• . .• . . . . . . . . . . . . . . . . • . 2.99
o 20-JUMBO RED LEOS, 3V 10 mA, 100 ',. good mollrr ioll, red dome lee se, (" 33M ) • • . • • . . . . . . 2.99
o 3-S0UND TRIGGERS, sound activated .Imp , SCR trlggered . on 3" beard, (113625 ) • • . . . • .••• 2.99
o 50-TRANSISTOR SO CkETS, asso rtme nt molY includr ; TO-19,5 ,66,3 , et c, ("3845) . ..••.. .. . 2.99
o 100 ·CABLE T IES, 4" non- slip whit e plulic, like Ty-wrolp, (#5218) 2.99
o 150·fEEOTHRU CAPS, assorted typ e s & sins, for RF, UHF, etc, (# 5668A) . . . . . . . ... . • . . . . . 2.99
o 25 0-1 , WA TT RESISTORS , ass td . carbons. ca rbo-films, so rnr 5'~rrs , (1I5797 A ) 2.99
U l 00 ·PLESSY CAPS, ceramic bl ocks in assert ed sins & vtaues, (..6221) .......•••. •...•.•• . 2.99
o 30 -HO BBY LEOS, asse rte d tvp es & color s, mo stl y dim s, so me good, (#6225) .. .... . . .. . • . . 2.99
o loo-TTLs, 7400 se ries, incl . Soltes, flip-fl op s, etc . unt ested , (# 622 6) • .• . • . •• . . . . . . . . .• . . . . 2.99
o 150 PC. -HEATSHRINK, slip -ever typ r , shrinks 50%, likr TMr mo .fil, (*6239) . ... . ...... • • . 2.99
O S-BRASS LO C k S, wlth kr y, 1' :" lon g, for doors, w ind ows , etc. 1*6 253) . • . .. .. . . .. ..... •.. 2.99
o 250·MOLEX SO CKETS, "on-a -strip", make yo ur ow n pc soc ke ts, (.. 6255 ) . . . . . . . . . • • • . • . • • 2.99
o 4 -LM-14 7 O P AMPS, 100 1-.. prt me, dUoll lineae op amp, DIP package, (# 6262) 2.99
o 50-R CA PHO NO PLUGS, po p ulolr oIudio/s pukrr p lugs, l 00~ . mat erial, ("3293) . . .. . . . . • . • • 2.99
o 25 -CRYSTALS, asse rted typ es , some H6/U , some frrquen cy marked , (* 6256) . •. . . • . .. . ... . 2.99
o 150-SUBA.UNI IF TRANSFORMERS, asst . rN y incl ude; esc. oInte nnol, etc. (*6 259) . . . . . . . • . . • 2.99
o 60 -SQUA RE O HM RESISTORS, prim e resist or s, oIssl. values , g rab ' em! (*62 61) • • • . . . . . . . . . 2.99
o 30-MICRO MINI REED SWIT CHES, 1" lon g, fOt" oIl.., ms , rel olY sys trms, et c. (1162 63) •• • • •••• 2.99
o 200 PC.-CAPAC ITO R SPECIAL, asst. mylolrs, polys, min s, ric. 100'., good, (.. 6264) 2.99
o 20- PUSHBUTTON ALARM SW ITC H, SPST, mc mentarv, NC, w/ h.a. rdwoIre , ("6267) .. • • • . . .. • 2.99

g ~~;:;A~:E~~~~~Es:~~~R~~~·n~~~'~;Jr~.I ~~:~t~ir~C ;:;:;.~:~;~l ~~~.. ' ~ ~2711 :: : :: : : ~:~
o 6-WA TC H GUTS, 5-f unc t ion, LED style, asserted sins, untested, (*6 287) 2.99

8 ~~:~1~6L~ ~1~T~E~I~EgC;~:,D~ic;oh~I~I;, ;~n~o~ll: ~~~.~ur..r62(:~2~~~. : : :: :: :: :: :::: :: : :: ; :::
o 40- LEDITRANSISTO R SO CKETS, "s nap-I e ", 3 pc lead s, for TO-5,Ta,46 ,elc, (# 6297 ) • .. . . . . 2.99
o :ZOO-PRE-FOR MED \7 WA TTERS, popuf.lr nlufl, somr 5 & 10 %en , (* 624 6)• . . . . . . . . . .... . . . 2.99
o 50 -SCRs & TRIACS, assorted values , 10 Amp TO- 220, untes te d, ("6337) . .. . . . . . . . . . . .• . 2.99
o l·CB CONV ERTER, re ceives CB on n r radio, 12 VDC operollion ; ("5193) .. . . . . . • • • • . . . . . :Z.99
o 40 -EDGE CONNEC TOR S, asst. 4 & 6 p in, z- slded, pc Ir olds, ("63604) . ••• . . •••.. . . . ... . . . 2.99g 20-6 CEl l BATTERY HOLDERS, for AA sin cells, 9V clip recepttcal, (# 6386) 2.99

o ~~~8~E~~:iyF~:~~;~r;;, ~ ~~~tp~:rfs~u~:~~ i~~:~=~, ~#n~~:~~d; ·( ~·6ja.) · : : : : : : : : : : : :: ~:::
o 25 -TINY SLIDE SW ITCH. onl'f 3/7 " cube, SPOT, PC leads, (#6385) 2.99
o 50-10-5 TRIACS, 50-600 prv., 3 lead TO -S ca ns, 60~. + yie ld, (. 6 321) . •. • • . . . ..... . . . . . 2.99
o 30 -PLASTIC POW ERS, 25 watt, npn & pnp, 50-200 bvcbc , TO -220, (" 6237) . . . • . • • .. . . . . 2.99
o 100 -2 WATT RESISTOR S, as so rted ca rbo ns, film s, r ic . some 5~ers, (#6238) . . ... ... • . • • . 2.99
o 150 PC- HEAT SHRINK, like Th erm o -Fit, oin t. sizes, shr ink s 50'..., (#6 239) . . . • • • .. •. . .. . . . 2.9 9
o 2S-MAGN ETIC DISCS, PIU lollloy 13 / 16 diol. x l iB" d iscs, (# 62 94) •. .•• .. . . .. . . . . . . . 2.99
o 150 -PLUGS & SOCK ETS, assorted Iyp r s & stvles, wide voI,ir ty, (#3 527) . .. .. • • •..... .. . .. 2.99
o 15- PA-263 PC BO ARDS, fo r GE PA- 263 st ereo amps, pre-etch ed , ("20 13) • . . . . . . . . . . 2.99
o 40 -STEREO INDI CATOR S, tin y red 1.5V b ulbs, for Hi-Fi replacement, (. 6244 ) • .... . . 2.99
o 40-800V l A RECTIFIERS, tv pe IN4006 , epoxy, u ioll frolds , (" 6245) . • • •.... . .•.. ... . .. . •. 2.99
o 4- 2A 500V BRIDGES, s ilico n, full wol"e rectifi ers, TO -5 case, (..6248) . .. ... .. .... .•• .. . .. 2.99
o 10-Q UAD PHON O JACKS, 4 RCA juks on 2 x TV:" BoIktlil e strip, (.6249) . • .•••.• .. 2.99
o SO-MOD ULAR SWIT CHES, b y Centrata b, " p ush-o n" DPDT , 6PDT , etc., (" 315 0A) . . . .. 2.99
o 150 -" 4000 " RECTIFIERS, IN4000 se rles, molY incl udr; SO to l000V, (112417) .• .•••••• •• 2.99
o 15-THUMB WHEEl TRIM POTS , sna p-In type, asserted values, (#6299) _... . 2.99
o SO-MAGNIFIED MAN-3' s, 7 segmen t O. " hig h, w/ "bubblr " molgnifirr , 1#(257) . .. ..• 2.99
o l·I,R . DIODE , 5-9 WolUS, het erc -junc ticn coax, for Pulse mod e,-<#644S) 2.99
o 200- BULLPLATES, asst. resistoe-capaclt cr networks, "oIrious values, (" 6282) . • . . • . . • . . . 2.99
o 150 -METAL CA N TRANSISTORS , asst . 2N # ' s in TO-S ,l ,18 , some unmarked, (#2603) • . . . . 2.99
o 24 -LM-34 0T VOLTAGE REGULATOR S, untested TO -220, moly incl . 5. 24V, (#2635) .•• .. . .. 2.99
o lS 0-PO LYSTYRENE CAPS, assorted typ es, sty les, & size s, ,III good, (#2 729) 2."
o l00-PLASTIC LENSES, asse rted sty Ir s, & co lors , (" 6266) . . .. . . . . • . • • • . • . • . • . . • • . • . . . . 2.99
o 250-CERAMIC CAPS, ,Int. lubulus, NPO's, trmp. corfficient , r ic . (" 5839) 2.99
o 60 -THERMI STO RS, voIIio us typ es & stylrs, nr g. corfficirnt, l00~" (.. 4089) • .•..• •.•. .. .. . 2.99
o 25 -1C SOC KETS, oIn l. 24,2 8, & 40 p in socke ts on G-l 0 bOolrd, (" 6380) . . ..• .•. . .. . .... . • 2.99B25- MINI PLUG & CABLE SETS, 3.5 mm plu g, 6 ' ins ulolted 2 co nd o Irolds, (*6269) . . . • • .. . . . 2.99

o ;~O~~:E~~~~~ciAD~~~'l~~~~oI~~~oIij:~~o;C
oI
u~~~r~~x~t~i~~ I':r~~~~2f~4i5') ' :: : :::::: : : :: :: ~:~

o SO-AXIAL El ECTRO S, usl. voliurs, vo lts , s izes, Wh olt ,I bu y! , (#3 227) •.• . . . . . .. • .• .••.... 2.99
o l 00 -METALlIC RESISTO RS, mosll y h wollte rs , oIn l. ",II. l · S'.• tol. (#6280) •• . . . . . . . . . .... 2.99
o loo-POWERS PO WERS, 3 to 7 lutt pow rr rr sistors, (" 628 1) . . . . . . . . ........ ... •. • • . • •. 2.99
o 15· IGNITIO N SUPPRESSION CAPS, for oIutO rold ios , d ec ks, e lc , 0.5 mf (*6 224) . .. . .. • . . . . 2.99
o 200-COILS & CHOKES, ust . RF,O SC,I F, oInd p eolking typ r s, ("6283) .•• .•••.••••• . . . . .. . 2.99
o SO-POWER TAB TRANSISTOR S, p lu tic NPN, TO- 220 , oint. Iyp es, unt r st rd, (" 2425) . . . . . • 2.99
o 24-SK INNY TRIM POTS , mult i & s ing lr tu rn , oin t volfurs & ty p es , ("6285) •• .••• •• • . .... . 2.99
o 30· HO BBY O PTO COUPLERS, unl es ted , min i DIP, 1500 V isol .lt ion , (#2 629) . . . _..... . . . . . 2.99
o 3-25A 50V BRIDGES, " b loc k" t'fp r , w ith fo ur lug -typr Iu d s, (*6311) • • . . .• . • . • • • • • .. . . . 2.99
o l OO-Dlll e's, mo stl y dUoII Jk flip flop s, mollked , l 00l-~ primr, (* 6444) 2.99
C 200-0NE WA TTERS, oIssl. l W res is lors, mod ly colrbo ns, somr 5~.r", (#62 B4) 2.99
o 40 -INSTRUMENT KNOBS, for holU rou nd SholUS, somr w/ poi nters, (*64 98) • . .• • . . . . .•. . . . 2.99
o 1S- L1NE CO RDS, hr olv'f-duty, 18 g oluge , 6 ', mofdrd p lug. 2-co nd . (*6499) . . .. . . .... . • . 2."
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TERMS: $5.00 min. order U.S. Funds. Calli residents add6% tax.
BankAmerlcard and Master Charge accepted. ' FREE: Send for your copy of our NEW 1980
Shipping charges will be added on charge cards. QUEST CATALOG . Include 28c stamp.

NEW PRODUCTS!
SuperColorS-100Vid eo Kit S99.95 Elf If Adapter Kit S24.50
Expandable to 25.6 x 192 high resolution color Plugs intoElf II providingSuperElf44 and5.0 pin
graphics. 6847 With all display modes computer bus plus S-100 busexpansion (With Super Ex­
controlled. Memory mapped. 1KRAM expanda- pansion]. High and lowaddress displays . slate
ble to6K.S-1OO bus 1802. 8080. 8085.Z80 etc. and mode LED's optional $18.00.
Gremlin Color Video Kit S59.95 1802 16K Dynamic RAM Kit S149 .00
32 x 16 alpha/numericsand graphics; up to 8 1802/S-1OO expandable to 32K. Hiddenrefresh
colors with 6847 chip; l K RAM at EOoo. Plugs w/clocks upto4 MHz winowait statesAddl. 16K
intoSuper Ell 44pinbus. Not expandabletohigh RAM $79.00.
resolution Graphics.

'­
C
z
m...
<0
CDo

5135.00
265.00
423.00
475.00
199.00
310.00
470.00

5129.00

S-100 Computer Boards
8KStatic RAM Kit

16KStatic RAM Kit
24K Static RAM Kit
32K Static RAM Kit
16K Dynamic RAMKit
32K Dynamic RAMKit
64K Dynamic RAM Kit
Video Interface Kit

Digital Temp . Meter Kit S34. 00
Indoorand outdoor. Switchesback and forth.
Beautiful. 50" LED readouts. Nothing like it
available. Needsnoadditional partsfor com­
plete, full operation. Will measure - 100" to
+200"F. tenths of a degree. air or liquid.
Beautiful woodgrain casew/bezel 511 75

Video Modulator Kit S8 .95
Convert lV set into a high Quality mOnitor w/o
aNecbng usage . Comp. kitwnull instruc.

791C Update Master Manual S29 .95
Complete ICdata selector. 2s.oo pg. master refer­
ence guide. Over 50.000 cross references. Free
update service through 1979. Domestic postage
53.50. Noforergnorders.

LRC 7000+Printer 5389.00
40/64 column dot matrix impact. std. paper.
Interface all personal computers.
Televideo Terminal 5845.00
102key. upper. lowercase. 10Baudrates24x80
char. microprocessor cont. edit. cap .
Intertube II Terminal 5874.00

Super Brain
Floppy Disk Terminal 52895.00

Same dayshipment. First line partsonly.
Factorytested. Guaranteedmoney back.
QualityIC'sandothercomponentsat tac-
tory prices.
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l M307N " C04015 '00 27$1 21!10 p~,atso n .. 1 h",. tl l l,lAJ<j5i1Q "60 ",LIl1301tt " CO.016 .. .... ' 741A 8$ 00 w f.l ll ~ ' 11, 1" 1. Rro t,tAN614Q CC 60 ",lM3Q9l( ,'" C04011 10' 2101·1 '" '1 48 1$ 00 Ant, S21 15 CUt $11.75
ll,l311HH 10 C04011 .. 2102·1 !i" ' 148-1 10 00 IK/1UE,rAm KII MAl aD2A " 'Ll,l317T·1( 3 75 C04019 .. 21D2AL·4 1 25 ,m... 5$ 00 IttuPRD"' Sl ~9DO MAlDDn "'L...311 IlS C04020 10' 2102M -Zl 1 60 lIS1S23 2 9$ Molh tlh,r~ $3900 MA1112A . 11
lM3201(!I 1 50 2I l Q2·1 111 NS1Sl13 350 h l" ' . r l tl" $1 99 111 2P'3lll lll ltf fllt r '"

PROM Eraser Will erase 25 PROMs in
15 minutes. UltraViolet. assembled 537.50
Safety sWltchlTimer version 569.50

NiCad Battery Fixer/Charger Kit
Opens shortedcells that won't hold a charge
and thencharges them up, all inonekit wnull
parts and instructions. 57.25

60 Hz Crys tal Time Base Kit S4. 40
Convertsdigital ciocks fromAClinefrequency
to crystal time base. Outstanding accuracy.

ROCKWELL AIM 65 Computer
6s.o2 based single board with fullASCII keyboard
and20column thermal printer. 20 char. alphanu­
meric display. ROM monitor, fully expandable.
S375 00. 4K version $450.00. 4K Assembler
S85.oo. 8KBasic Interpreter S100.OO.

Special smallpowersupplyforA1M65assem. in
frame$49.00. Complete AIM65 in thin briefcase
with power supply $485.00. M ~lded plastic
enclosureto fit AIM65 pluspower supply$47.50.
Special Package Price: 4KAIM, 8K Basic, power
supply, cabinet 5599.00

AIM65/KIMNIM/Super Elf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors 522.95.

AIM65/KIMNIMI/OExpansionKit 4parallel and
2senal portsplus2internal timers539.00. PROM
proorammer for 2716 51s.o.00.

Multi-volt Computer Power Supply
8v 5 amp. '" 18v .5 amp. 5v 1.5 amp. - 5v
.5 amp. 12v.5 amp. - 12 option. ",5v. ",12v
are regulated. Kit 529.95. Kitwithpunched frame
$37.45. $4.00shipping. Kit ofhardware 514.00.
Woodgrain case 510.00. $1.50shipping.

programs. Cassette version in stock now. ROM
versionscoming soon with exchangeprivilege
allowing somecredit for cassette version.
Super Basic on Gassette $40.00
Tom Pittman's 1802 Tiny 8asic Source listing
nowavailable. FindouthowTomPittmanwrote
TinyBasic and howto get the most out of II.
Never oNeredbefore. $19.00
S-1004-Slol Expansion $ 9.95.
Super Monllor VI.I SourceListing $15.00
Coming Soon: Assembler. Editor. Disassem­
bler. OA/AO . Super Sound/Music. EPROM
programmer. Stringy Floppy Disc System.

RCA Cosmac Super Elf Computer $106.95
Compare features beforeyou decide to buy any A 24 key HEX keyboanl includes 16 HEX keys
othercomputer. There is no other computer on plus load,reset. run, walt, input, memory pro­
themarket today that has all thedesirable bene- feet. monitor select and single step. Large. on
fits ofthe Super Elf forsolittlemoney. The Super boarddisplaysprovideoutput and optional high
Elf is a small single board computer thatdoes and low address. There is a 44 pin standard
many bigthings. It is anexcellent computerfor connector slot for PC cardsanda5.0 pinconnec­
training and for learning programming with its tor slot for the Quest Super Expansion Board.
machine language andyet it is easily expanded Power supply and sockets for all IC's are in­
with addlflonal memory, Full Basic, ASCII cludedinthepriceplusadetailed 127pg. instruc­
Keyboanls, video characfer generation, etc. tion manual which nowincludesover40pgs. of
Beforeyou buy anothersmall computer, see if it software info. including a seriesof lessons to
includes the following features: ROM monitor; help get you started and a musicprogram and
State and Mode displays: Single step: Optional graphics target game. Many schools and
addressdisplays: PowerSupply: AudioAmplifier universities areusing the Super Elf asacourse
andSpeaker; Fully socketed foraIl IC's:Realcost of stUdy. OEM 's use it for tralOing and R&D.
of in warranty repairs; Full documentation. Remember. other computersonlyoNer Super Elf
TheSuper Elf includes a ROM monitorfor pro- featuresat additional cost or not atall. Compare
gram loading. editingandexecutionwithSINGLE before you buy. Super Elf Kit $106.95, High
STEP for program debugging which is not in- address option 58.95, Low address opfion
ciuded inothers at thesameprice. With SINGLE 59.95. CustomCabinetwithdrilled and labelled
STEP youcanseethemicroprocessorchipopera- plexiglassfrontpanel 524 .95.ExpansionCabinet
tingwiththeunique Quesf addressand databus with room for 4 S-100 boards $41.00. NiCad
displays before,during and after executing in- Battery Memory Saver Kit 56.95. All kits and
structions.Also.CPU modeandinstructioncycle options also completely assembled and tested.
aredecoded and displayed on8 LED indicators. Questdata. a 12 page monthly software pub­
AnRCA 1861video graphicschipallows you to Iication for 1802 computer users is available by
connecttoyourownlVw ithaninexpensivevideo subscnptlon for 51 2.00 peryear. Issues 1-12
modulator todographicsand games. Thereisa bound 516.5.0.
speaker system included for writing your own nny BaSICCassette 510.00, on ROM 538.00,
music or using many music programs already original Elf kit board 514.95. 1802 sottware;
written. Thespeaker amplHier may also be used MoewsVideo Graphics53.50. Gamesand Music
to drive relays for control purposes. 53.00, Chip 8. Interpreter 55.50.

Super Expansion Board with Cassette Interface $89.95
Thisis truly anastoundingvalue! Thisboardhas subroutines allowing users to take advantage of
been designed to allow youto decide how you monitor functions simply by calling them up.
want it optioned. The Super Expansion Boanl Improvementsandrevisionsareeasilydonewith
comeswith 4Koflowpower RAM fullyaddress- the monitor. If you have the Super Expansion
ableanywhere in64Kwith built-in memory pro- Boanl and Super Monitor themonitor is upand
tect and a cassene interface. Provisions have runningat the push of a button.
been made for all other options on the same Other on board options include Parallel Inpul
boardand It fitsneatly IOtOthehard.woodcablOet and Oulput Ports with full handshake. They
alongSidetheSuper Elf.The board IOcludesslots alloweasy connectionofanASCII keyboardtothe
for upto 6Kof EPROM (2708, 275.8. 2716or TI input port. RS 232 and 20 ma CurrentLoop for
2716) and ISfullysocketed..EPROMcanbeused teietype or other deviceare on board andif you
forthemomtorandTIOYBaSICorotherpurposes. need morememorythere aretwoS·l 00slots for
A IKSuper ROM Monitor $19.95 is availableas static RAM or video boards . Also a 1K Super
an on board option in 2708 EPROM which has Momtor version 2withvideo driverfor full capa­
been preprogrammed with a program loader/ bilitydisplaywithnny Basicand avideointerface
editor'and error checking mutti file cassette board . Parallel 110Ports59.85, RS 232$4.50,
read/write software, (relocatible cassette file) m 20 rna IIF 51.95, S-100 $4.50. A 50 pin
anotherexclusivefromQuest. It includesregister connector set with ribbon cable is available at
save and readout, block move capability and 515.25 for easy connection between the Super
video graphicsdriverwith blinkingcursor. Break Elf and theSuper Expansion Board.
points can beused with theregister save feature Power Supply Kit for the.complete system (see
to Isolate programbugsQUiCkly, thenfollowWith Multi-voltPower Supply below).
slOgle step The SuperMomtor ISwntten With

Quesl Super Basic
Quest. the leader in inexpensive 1802 systems
announces another first. Quest is the first corn­
pany worldwidetoshipafull sizeBasic for1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
withscientificnotation (number range", .17E" l .
32bitinteger ",2billion;Mulli dimarrays; String
arrays; String manipulation; Cassette I/O. Save
and load. Basic. Data andmachinelanguagepro­
grams; and over 75. Statements. Functions and
Operators.
Easily adaptable on most 1802 systems. Re­
Quires 12K RAM minimum for Basic and user
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Phone Call Adapte r, VOX, MIKE , (. plus ·$1.00 ea.
ship. & hdlg.), 10 hr. Recorder (' plus $4.00 ship. &
hdlg.). Ca l if. res. add tax. Mail Order, VISA, MIC,
cod's o.k.• quan . dis. avai l. Money back guar. Free data.

AMC SALES, Dept. 19, 9335 Lubec St., Box 928,
Downey, CA 90241 (213) 869-8519

Among world's smallest , sol id state,
self contained WIRELESS MIKE. Mer·
cury Ba t. lurn. Picks up most sounds
and transmit s wit hout wires up to 300
It. thru FM Radio. Tuneable. Use. as
mike, ampf. , alarm & alert system,
baby sitt er. hot line, etc. 2·1/ 4 x
3/4 x 1/ 2 $24.95' FCC Appro.ed

Build a 7 Digit
Portable Counter

... FREE CATALOG'"

A LL M£ ft CH AHDISf 10 0 .. GU...R..... T EE D
MINIMUM DROll' $ 5

fL RES I DICH T S A D D ..... ....LE S TA X

1"l.f. ...S E INCLUDE SU" I CI ENT I"OI T"'OE

FREQUENCY COUNTER
CHIP SET 'CM7207A $2 1 50ICM 7208

. 6 1tt1 COJolT IlATl .

"S I \CU 3·6\' SoUp r l Y
· OI RHT DRJI; l TO CC l £O'S
-c. r "'0 I src. r....Tl

~
5.24288MHZ m 49 ¢

.:;r Quartz crystal 'f1 'M<...
fI'1, D· J,J U

" . PRO"" ""',, 450 4.5'20 PF
f OR lJ'..t 'I '" 1>£ CERAMIC
1~~ ~~7 ~As2 ·o01 '" TRIMMER

...... COOO AUYS ~ PflPUl AR re-s .
LM380 ~ "ATT AlDIO POltf R Allf' 99c
LM556 00" '" 11>£' _ .. •. 59 .
LM723 2-37 \OLT ADJ. \OLT AC£ R£CUlATOR• .•• .•• 39 c
LM747 DUAL 741 OP AW 14 PI~ DIP 39c
LM4501 DUAL TRAClClhC =.10 TO =23'" F£C LUTOR • • • SOc
MM5369 60 til r R( QUu.~ ethfRATOfl SI.99

DIGITAL VOLTMETER 'ON ·A·CHIP·
ICL 7106 (LCD) YOUO . ' OK

ICL 7107 (LED)$11 95
}-In DICIT 19'J.9H~ 0\ 11 HAS
SLPl R SPUS . R£.QUII«:S Cl'.lY 7
PA'iSI\{ PARIS r OR OP£ RA TI~ I

+IAE~.,g~~~~CK
~ BARABOTA,FLA.33578

(813] 9 83-2829

WITH
HI PCS. DATA

RHYTHM GENERATOR ROM IC
0-6 304 PR(-PRQ CRAI4£ O WITH ROCK,
S"I"'!> , WALTZ, KAROl, SNeA. r rc.
•.....ALI( H£ PAlT(R\S OIlT WITH" (1«)5
COlI'*T£R ( I f 4024) , OlA.'iC£ TH[ PA1-

T£~ WlTtl A

~~~~~ ' WITH 5175
GRIlAT fUN TO " LAY W IT H I

- 100 PIN BUSS

- SEVENTY- TWO 2107C 4KX1RAMS
- SELECTABLE 32 KX9OR 16K X18

- SIZE: 8.m"x 10.5"

- LOWEST PRICE ANYWHERE!

RAM"$

DELTA,WAKEFIELD
TO·3 HEATSINKe-:::;'..

aq . by
1 - 1 /4 ~

1l1cf1.

0011(0 , CR(A~L~ ~~ 1-==.:...:.::;:..,;;:.;'-7';"..::=-'----
tHO. REGUlA TORSI I

1 4 9
10 $4.50
100 . . . . $4 0
1000. . . . $38 0

ACCESS TIME : 250 NS
READ, WRITE: 430 NS
R·M·W: 550 NS

CIRCLE 44 ON FREE INFORMATION CARD

INFO EXCHANGE : AS I tol T£Rf .a.(lS ARE (:(\£lOP(D Bl OUR CUSTOKRS fOR TH£
VARIOUS POPLl.AR BUSS£S, liE WIll FORWARD COPIES TO YOU If OCSI PI D. BE SUR[
TO rvruce A sn.r ADOP,(SSEO, STN"PlO ("I\(LOPE WITH YOUR OP,[)(R .

DIPSWITCHES

POS. .!!.
05-4 $1.10
05 -6 $1.20
05-7 $1.40
05 -8 $1. 50

tos r rN-l TASTI C ~~R'l OFFER o r All THt: 1 1 H[RE'S A CHA.'([ t o lOIll UP ' OUR
COHPUTf R (E ITHER 8 BIT OR 16 en ) llIT H rasr D'fIl,AHI C RAH AT ..., U\ 8HI(';[­
Hll[ PRIer' BOAAOS ARE " Elf , SURPLUS, CCtK RCI Al CRAOC , 1[ ST(0 "'0 BUfND
1.... J lH'E:R Sf l ECTA9t£ f OR EIt H[R :m: ll, 9 OR I bt: 10; HI O~R.TI~ ( n£ fl, TR"
BITS ARE: rOR PARITY OR C...... BE IC."'(}R(D) . NITH ... liTT LE BIT or , St [RFAC'\C ,
rou c..., 5A~L S[ \,[ RAL HlN)R[ O OOll.A.RS "" 0 BE UP ......0 RlJ,"l I"tG ,'- ","0 TII\(I
l1IlTS coe coeu tr vim SCHEKATICS , nOAR{) LAYOUTS, "\0 DETAIlEO n.ro eN

THE 2107C RNl, 10 HAKE IT E~V" EASIER TO

QUANTITIES LIMITED ell UP , ""''''-C. Sf' ' 1" 0 ",. " G( ' "'''' .

ACT FAST ! :~r:~~:~T~~:T~~y~l: ~ T QU4\TITI(S.

CIRCLE 4 ON FREE INFORMATION CARD

l..~ FO. e-.x_. M_ ~OO SOLID STATESALES WESHIPOVER95O/C;::;=r:e~"I' S end 25Cfof our ca t a lo g f ea t urmg , OF OUR ORDERS TH~
Tt!lephone.COO IVd\he Tr a nsi s t o rs and Becr tti ers P O BOX74D
Onku lf Owget2000 145 Ham pshir e S t •• Ca m bri d ge . M ass . • DAY WE RECEIVE THEM
M~."'''''''' '' OlI SOMERVILLE, MASS. 02143 TEL.(6171 547 7053

LINEAR CIRCUITS

tE~~': ~
LM3OI _ 1$
LM311 15
LM31' - I 20
L"' l)4 - t!>
t~~ · I-iJ0
lJ,I)n 1 60
ll,l. -ts
t l,l)l2 _ 11$
l~ _10

l "' 317 _12!>
l MI" _Il'!i
~MI'" It'!>
C"'-XII. Its
CAXlIQ ts

s:... "

[~Y1J
Ll,l,y - II!

;:::2:'
~ ~~

'" ">OJ ""' - "710 _ . 5
111C1oI _ <to
J<41C ... V_ ](I
741 _SO
L"'Ul 0 -150

~-:
IO»CC . 3 to
~1)1 _ ...
U )!6 - 1 1S
"'lSo4O!.. 2'10
" ~ -220

DIP SOCKETS

PR Y l A l OA 25A
100 100 .45 .80 1.55
200 200 .84 1.30 2.10
400 400 1.30 1.90 3.10
600 600 200 275 430

14l S1S) - 11'

lilll~ = jJ
~~:= - 1%5
7.LSIIt _ 12S

m~:~ : ~:
7~1$17~ _ 1 00
14lS I1S - 100
'.lS1I1 _ 2SO
1~LSIIO _ 12S
1~LSI' 1 _ 1 15
14LSI" - 100
1. LSItl _ ' 10
1~LSlt6 - 110
1'"-$ 1" _ 120
14l$J:21 130
14l$1f1 - 110

;:tr,.~ - n~

~:~~ : Hi
14lS2!il _ 1211
14l$251 _ to
1~l~ _ 1$0
1~tS2M _ 1 so
14l52M _ 10
14Lu n _ 10
14L$J'9Cl _ 10
14LS2SJ _ 10
74lS2tS _ ISO
14LS:t1 _ ISO
1~LS316 _ 10
1~LS311 _ .10
14lS3a1 _ .10
1~lS)M _ .10
14l.Sm _ 15
1,"-$371 _ 21$
14l" _ so
141S3!Ml _ 1 15

: ,t·

SCA'S TRIACS

1 80 360

1.5A 6A 3SA
.45 .60 1.40
.70 .80 1.90

1.20 1.40 2.60

PRV 2A 6A 25A
100 1.40 8 PIN .17 22 PIN .30

200 .1lO 1.30 2.20 14 PIN .20 24 PIN .35

400 1.00 1.65 3.30 16 PIN .22 2S PIN .40

600 1.30 1.90 4.40 1SPI N .25 40 PIN .60

SANKEN AUOIO POWER AMPS
Sil010G1OWAITS $ 7.50
Si 1020 G 20 WAITS $13.75
Si 1050 G 50 WAITS .... .. .... _.... ... $26.90."

51$1.00
4.7U F 15V 5/ $1.00

.22UF 35 V 6.8U F 35V 4/ $1.00

.47UF 35 V 51$1.00 22UF 25V $ .40

.68UF 35 V 51$1.00 3OUF 6V 5/$1.00
l UF 35V 5f$1.00 33UF 20V $ .60
2.2UF20V 5 YJ, $1.oo ioour 15V $ .70
3.3UF20V 4/$1.00

150UF 15V $ .95

74LS SERIES

74155 .75
74157 - 6S
7.160 - 85
74161 - eo
7.'~ - 120
7. 16) - 82
74164 - .85
74165 - 85
74\66 - 105
74\5 7 - 1 Y..
74170 - 150
7.173 - 1 30
7.174 - 85
74175 -75
7417fi - .75
141n - ,75
14180 - .75
74181 _ 190
7419O !.. 1 20
74191 - 1,20
74192 - .79
74193 - 79
74194 - 85
74195 - 65
74196 - as
74\97 - 17
74279 - 75
7412S - 22S
74365 - eo
74JlS7 - 80
74368 - 65
75491 _ I ,OS
7!>4~ - l OS
8T9B 1.10

31$1.00
$.40 ea.

•• .CLOCK CHIPS . ..~ • .$5.95
• •.•. $4.75

TTL IC SERIES
7448- :]5

7. 50 - .17
7.72 - 3S
7. 73 - .J5
7. 74 - 42
7. 75 - 49
7.76 - 45
7480 - 45
7483 - eo
7485 - 75
7488 - 42
7489 - 1 flO
7490 - 50
7491 - 56
7492 - 50
7493 - 50
7494 - eo
7495 _ ec
7496 _ 60
7. 107 - 35
7. 121 - 35
7.122 - 39
7.123 - 42
7.125 - . 5
7.126 _ .5
74145 - 75
74148 -1 .10
74150 - 1.10
74151 _ 65
74153 - 505
75154 - 1.10

AlCO MINIATURETOGGLESWITCHES
"'TA106 SI'OT $1~

MTA 2Ol5iOPOT ... _.. ._. ...... • $1,70
MTA 206POPOT CENTR Qf f .•••••.••• ...••••••• $1,15
MSO 206 P OPOT CENTEAOff lEVER SWlTCH • • •• • 185

NO. 30 W IREW RAPW IRESINGl ~ STRAN D
100 · . . . . .. .••. • , • . , .. . $1.40

T RA NSI STOR SPECIALS
2HIJO] PNP GE TO·S 3:$100
2N404PNPG ETU t 3 '5100
21',16233 NPN SWITCHI"lG POW ER $1 9&
MRF 8004 a C8RF T,,Iruosto . NP,,", $ .75
2N3772 NPN' S, TO 3 $100
2"14908 PNP 51TO·] $1.00
2N~ PNPS' T092 41$1.00
2N3137 NPN S, RF $ ~

2"13919 NPN 51T03 RF $1.50
2N14lO NPNS.TOS 3:$1 00
2NJ767NP N SoTO 66 $ 70
2N2222NPN $ , TO II 5,$1 00
2NJ0S5 NPN SoT0 3 $ 60
2N3904N PN 5. TO 92 6-$100
2N.)905PNP 5.10 92 6 1$1 00
2N5296 NPN SoTO 220 $ 56
2N 1546PNP GERM TO·3 $ 9!l
2"113091'''11'68 105 $ "0
TlP31BNPNS, T0 220 $ 60
T1P32B PNPS,T 0 220 t 65
2Nl307 PNPG[TO 5 $ 40

7-400 - .17
7.101 - 17
7402 - .17
7403 - .17
7404 - 24
7405 - 24
7406 - 3J
7407 - 3!l
7408 - 27
7409 - 24
7410 - 17
7. 11 - 22
7. 12 - 22
7. 13 _ .2
7414 _ 90
7416 - 33
7417 _ 37
7420 _ .17
7425 - 3S
7418 - :p
7427 - 35
700 - .17
7412 _ .27
7437 - 27
7438 - 27
7440 - 17
7441 - 85
7442 - 50
744 5 - .70
1446 - n.
1447 75

14 pin headers
16 pin headers

M M5387AA
MM5314 .

... 6/$1.00

12A 50A 125A 240A
• .70 5.00

.40 1.30 4.25 6.50

",
3A

:20

TTlR EEO RELAY _ S PS T5 V 20m••UI 0

PRV lA

200 :07
400

25 watt Infra Bed Pulse (SG 2006 equiv .l
Lasee Diode (Spec sheet included) $24.95

4" x6" DQUBLES IOED EPQXY BOA RD 1/16" th ick
$.60 ea . . . ... 51$2.60

74500 - .30 74515 - .40 745151 - 1.25
74502 - .30 74532 - .40 745 157 - 1.25
74508 - .40 74586 - .65 745158 - 1.25
7451 1 - .35 745 112 - .85 745 174 - 1.40

PRINTED CIRCUIT BOARD

MINIATURE MULTI-TURN TRIM POTS
l OOK , 5K. 10K, 20K. 25OK. 1 Meg, $.75 each • . 312.00

EPOXY glas s vect or board
1116 '" thick with 1110" spacing . .. $1.95

7 WATT LD-65 LASER DIODE IR $8.95

$ ,75
$1.50
$1.95
$1.95

74C73 _ l'!
14<:14 _ ~

14Ca3 _1 30
14CM _ 50

14CJJ - !16
14Cl !lol - 1 1$
74C1S7 -11!t
14Cloo -120
14C151 - 1.15
'MC11J -1DO
14C186 -12!t
14<:113 -130
14C114 _12O
706Cll!> _ 1 20
74Cl!2 _ 130
] 4C ISJ _l oll)
74C901 _ 50
74C902 _ 50
'4"14 _190

$5.95 DU07 C.A. .3.
s .85 DL747 C.A. .S"
s .85 HP3400.8 · CA
$ .85 HP3405.S" CC

LED READ OUTS
FCS 8024 - 4 digit
C.C.S- displ.l y
FN0503C.C.S
FND 510 CA. .5 ­
Dl -7'04-.r C.C.

C/ MO S IDIQOE CLAM PED I
4CI01 _ n ~) _ 22 4061 _ J'O
4002 _ 22 4(U4 - 7S «JtjI - ~

4001 _ 1 10 4O:S _ 22 41)11 :zo
4001 _ 11 4027 _ 4!o 40n _ ~

400!1 _ 4!> 4OJ'I _ 10 +:leI _ n
4010 _ 4!> 402t _ r.. 4(lll] - !16
4011 _ 22 4OJO _ Y.l .!>O1 _ !16
"011 _ 22 .cJ.4 _ 2 2'i <t!o1 4 - IV;
"013 _ 40 40)5 - " ~11 _ 100
40' " - 120 ~ - 100 4!ol' _120
40 15 - 1(10 400&2 - • 4!>20 _ l DO
401' _ 45 «1045 _ 4S )"COO _ 17
4017 - 1 0§ 4041 _ I~ '.C02 - 17
401' - JO ~, - 1$ 7<08 - XI
401' _ 4S *l'!IO _ 0 14(:10 _ 11
ot02O _ 110 '*061 _ 1 10 74<:14 _ 120
40 21 _ 110 .cs2 _ 1 10 ''''20 - 77
4022 _ 1 00 "O&J _ 110 '4e41 _ to

l .to81-l'IS21.Z INl U'AC£ _ i l 40 lMS~ _
l.to11-llSmlHTIl,ACIE- 12§ TI"lS~2§ _llC " ~

25OI-T1'I:ISTATIESTAT.SII - 13115 2"JONSST...nCI'l AI"l .10
2§1.. HlEX328lTSI'I_ 2 20 m23 - I '"
2S22STATlCSHlfTN"G _ 1ft 1251;:' - 3 1$

~~~~~~ SII~: ~:~ = ~: _===,.,.---------...,...",.
211t.mt-3VOlTA(j,U 2415 12S131 _ 3 ...
21 1.( SV :lI15 17S 130 _ 3~

2102 114$0 - !Ill ...Y51013 V"' '' T - S2S
21L021 I4SOI'lll - 1.10 l AIWB - S~

MMS21O~K X1 0Y"l - )~S MC6&4S - :l't'!>

~~~-.4STAT1C - ~: ~TC=:~~l,C_a<1¥ ge<l l~~ ..~~~~~~~.;.;.;..;.;.;.;.;.;;;.;.;;,;;.;.;.;.;.;,.;.~.
211l ·1 2Y .~STAnc - )4$ I"l"'MS32ITVSY"lCG(~ , 1!t
2112 1 2Y .4 STATIC- 21$1C*lIl. - 71$
2114-41:STAY RAMI'SO .... - 516 1206 U6

2111 l k OYNAAM_ 715 1223 ~ ...
411. 2 IIIC RAMI!lOHS '15~S S IllS
~II -.J1 IIC STAlIC IIM4 JOO HS S SCl al ....
SJtO 2101a~ICDYH",t"M _ )40 '" 2 2\

:: ~ = ~: =': ~~ ~:~ --===:..:::..:...:.========.:.:=:.
IU3 - 2SO

SAO 1024 - 1024 STAGEANALOGSHIFT REGISTER 11.95

CRYSTALS $3.4 5 ea. RIBBONCABLE
2,QCX) MHz 6.144MHz FLAT tCOlOR CODED}
4.000 MHz 8000M Hz 130 WIRE
3 .57 l MHz 10,000 MHz 26 cond. · .5OIpor foot
5.000 MHz 18.000 MHz 40 condo - .75iper foot
6 .<:00MHz 20 .000 MHz 50 cond. · .9(),Ipor foot

UN IVERSAL 4Kx8 MEMORY BOA RD KIT
$69.96

32 ·2 102 ·1 fully buflef.c:l , \ 6 addfeu lines . on boIrd decoding
for any 4 of 604~. sUndard 44 pi" buss, may be used With
F-3 -to KIM

DATEL' S DAC.Q6BC 8 bit OA C $9.95

8" DISKETTES - HARD SECTOR
$1.75. 10/116.00

C/Jo
Z
o
a::
I­o
W
..J
W

o
15
-ca::

98



c...
Cz
m....
CD
COo

99

6"X9"~"' .
~p~:~er ~
Model $1 4 95
BP2ooQ-69TR ea.
• 20oz. ceramic magnet

Simpson 461
Complete with nickel·
cadmium batteries. AC
charger/adapter. test
leads $1 4 9 95

20
MHz Dual
Trace Oscilloscope
ModelLBO-508AWith probes

Call lor Discount Prices

Miniature High Fidelity
3-Way Stereo Speakers
~~I speakers
sound
Model
HF·9
$6 9 50 pr Reg .SI49.9\

• Ole castAluminum. Long Throw
Woofer • SoftDome Tweeter
• ExtendedMidrangeSpeaker
• 80-20,000 Hz. SOW,8ohms

• 22 Mil mput
resrstance e 10Amp
ACDC. 1500V Overtoad
• 6KV I ransent
Protection . 2 year
battery life
$1 3 0 .

Transistorized
LCR = 7.-=
Bridge
Model LCR-740
• HIghly accurate 3 digit readout. •
Operatesonone 9V battery orWithAC
adapter . Measures Inductance.
capacitance . resistance andloss factor.

DIGITAL MULTIMETERS _

j Sinclair HickokIll3~
PDM35 LX 303

i~f}i ' ;49~~5 $6 9 50 . .

I .. ~I ",

25 MHz . '.' I S . ~
DualTrace ,.; ~~) ~: ~
TimeBase~

RF Wide BandSignal wit~ Calibrated
Variable Delay

Generator Model LSG-16 Model LBO·515A Withprobes
• Solid state FET OSCIllator CIrCUitry . • 1~sec to 5 secbuilt-in delay
100 kHz to100 MHz treq. range . 300
MHz onnarrnor ncs

Stereo Power Booster
Model POW·40
• 40Wstereo
• 20Wper channel
• Bass boost

CAR STEREO PRODUCTS
In-Dash CarStereos
~ 8-TrackTape Player with

.-f$i¥ AM/FM/MPX Radio $5 2 50
! 'J . ModelC·777

~
Auto Reverse Cassette Tape
Player with AM/FM/MPX Radio
ModelCAS·999 $7 9 95

~, ' Cassette Tape Player with
• . AM/FM/MPX Radio $5 7 50ModelCAS-888

Chess Challenger 7
• 7 levels of play r11rw..........=--,
Model BBC • iii I
Reg. $ 110 . 1Ir.:.:••~.~
$7995 .rt;l~lJ.·t'_•.OJ • .• .

CANON Calculator
Portable Printer with

"...._ ...~_ . ; Addi ng Mach ine Tape

" ~,~ ;69;~'D
~ode l WC 412A

i .'

lrl1 ~ar- .. - - - - ~ .

BSR X10Remote Control for
- Lights & Appliances

. 4 Pc Stand ard Stl rt~r Kit . OneI t ) St~na.JrCl CommanlJ A~ 58795
~o~~~e • T~ 121 lamp I.todtHs • One 111 Ap~nC1! $7950
5 Pc Ul tras on ic Starter Kit - Ont 111Deluxe U11r~sonIC RtQ $11295

~m~o,.If:~:: : ~:NIl~~~~~ou~~mat l! UM - Tifo $9995
l ampMoaules $ 14 .5 0 SlanO.lrOCommanoConsOle 53 6.00

App61ance Moel ulK S14. 5 0 uunscmc Commano ConsottS59 95
Wall SWIIChMOO\.l ltSo S14 .50 \\J!h Hanel HelelRemote •

PortabIe DigitaI m~~«~;J,;U;I/;Ai:/I;t';'
Capacitance Meter (ill
• Measures capacitancefrom

g~~~ ~ 116~;~~e~ ~;rSOlves to l\;~~~~, n
accuracyandresolution . 4

~ ' ~~5~~Si~~~;:~ LED display Model 8201 3%00;. ;I DMM[ill1) . with LCD Readout
i . - _ -~ . • 0.1% DCaccuracy . O .5 ~

1" . I.COdisplayforhigh
. readability. 100~A current

··0 - _' , _ I r~~~~~u:,~~~ B~g~~\I~ gi
• - - , over 100hours • Sh"lde~ to

stayaccurate in RF fIelds .
Model2815 Lowbattery warning

Dual Trace 5" 30 M._H_z_ --....
Triggered Scope
• Risetime 11.7 oSor
less . Bullt-in signal
delayline. flat
response with smooth
rolloff past 30MHz .
smwcmvertical sensitivity
Probes included

Call lor Discount Prices

SPECIALS
RCA-VIZ 'IISuper Chro-Bar '
~e~d~1~R9~8A i
$8995 ' t

~£ r~1irg~i~15~~x ~! f~;
to 10 MIl) • 18
capaotors (100 pi 10
0.22 1'1) $42Reg S4995 •
includes test leads

Function Generator
~e~d~l~~~\ $15795
• Sme-. square-.
tnangle- and "
separate TIL

~~:~~ wave L!! .

Preassembled Proto Proto Board with
~ Boards Built-in Power

~3_dl~~$4995 Supplies .:~ ;~
Fully assembled breadboard • Regulated .~~
contains four OT·595 sockets. • Short-proof - "" ~,..,.. ,
sevenOT-59Bbusstri ps andfour Reg.Sl54 .95
5-waybindingposts $12995 Model PB-203A

~~~'~~i~~~~e1~e?~~ital ljif'i ~e~d~I~~O~
• 9rangesfrom1999 pFto199,9 I'F1-'$170
. 0.1%of readmg accuracy. Auto
overand under range indication

100 MHz 8-Dig it Counter
• 20 Hz to100MHz range. LED display

~~~~r ~~~~~cii C s l ~g60$12750 '

BMiJJW HICKOK $1 6 9 95
30 MHz Digital CB @
P rt bl In-Line Tester . -o a e • Measures all 4 ., ~ ~
Frequency transmitter output ~ ..
Counter ~:~~~~~s~~o:er
Reg,SI 30.00 • SWR• Mod ulation% Model388

$il5, ~ortab le VOMI ~ - Multitester
• 20Kll VOC

'~ .. ' ~ ." "~19~~
Model1827 ,' ModelVM520

TELEPHONE Tel~=:=ring

DEVICES AJfi}."'1 . ' '0MURAPHONE V/11 " :';; - __.
Cordless : . - -- . .
Telephone ~
System Model1550 Model1500

I Reg $89.95 Automatic Dlalmg ~II Control
$7495 Reg 539995 Model 14011 RIQ S3<9 95

$2 7 9 95 $1 9 9 95 $2 4 9 95

~ GTE FIiP .Phon l@~,
~ $3795 ~.- . ~

TECHNICIAN AIDS~ ~ Cordless Soldering
Wellet"~Xcelite' 60 Iron $2995 ,

Attache . 1,' TMJunal-SpD.t $ 95w~Hr;
Style I , , Circuit Tester 29
ModelTC10fl,ST rmosfa Ul ty co mponents.~
~i1 $27995 Model Model qUickly andeasuy

. 7BOO 5800 Weller' Controlled
Service S . i:»
Master Output older!ng · Model WTCPN
Model99-SM E L Station Reg S77 50

Reg . $4 7 50 cono- amp $4995
569.95 • Spring balancedarms .

EDSYN SOLDAPULLT® ;~~~~rt~ ~~~ ~~~g~ ·R~~ked Magnifier Lamp
Desoldering Tool$1595 Yellow, Bl ue. Black, Oyster Preosion ground and poli shed

-'" White .• ULlor 60W magnifi catIOnlens.$4 9 95ce;;:....." ,= ModelOS017 Model XL-334A $1695 Model MG10A

Logic Probe
• Compactcircuit powered.

~~~~: 8¥e~~H\h~~~~~
compatibility
$4495

l£Sl EQUiPMENl r 100lSr

lREP"ONE Dn\~\\lS
lU10 SI~!~!o,!"!~" "m,'"'''' ncm 101' ,.

FREE 8 pe. Tool Set lvalue .



NAKED PC

WAVEFORM GEN ,

SHIFT REGISTERS

COMPUTER SPEC IALS

SOCKET SPECIALS
14 Pm 2L. ••••• .••••• •. $ 35
16P, 2L .•••••••• ••••• • • .010
18P1n 2L 55
2O Pln w""'" 2L .••• • ••••••••••• •15
.oIO P,n ....fw.2L. ••• •• ••••••• •• l ..5
18 P1nslt ••••• ••••••• , •••••• • ••15
22 P,n lll ••••• • •••••• ••••• • • •• •15
Can lor VOlumeprICing

U ST SALE

~e ll Ptusw/1 6K 1195 990
PET 200 1-16N 995 895
EJOdySorc..e. ....116K 1099
Compuco lorll w/8K 1895.1795
Crornen'lC(lSys III 6990 6290 .
Hom on 1....132K CAlL
TEIPl206 wI3 2K dulll 49952"9~

!toppy & CAT
Pascal Mo<:roengone 1 ~5.1 !195 . .
IPS11620 Ot.s.bIoRO 32952695
AnaOex OP 8000 995 815
~t'OflICSMoeroP.l 595395
Cent'Ofl lCsM lCro5-1 595 525
Soroc IQ 120 995 195
T. lelypeMooel 43 1349 1150
HoPlot P\oIter 1085 899
H,PIo1Otgot,zer 195 135
IntMube II 895 78..
At. n 800 999 899
Al.n"OO 54 9 499
Tl 99/4 115<0109 9
Leedex I :< MOflllor 1"9 139
Centr onICS 131 99 5 89g
Trenc.ornT·loo 315 3.019
Trencom T·200 595 525
Sanyo 9· Mon,tOO" 220, 169
Sanyo 15- Monotor 295 2"9
Mol orol.22 MHz

Monolor 296 219

Z--8QCPU (Ithaal .•• •.•••. S34 95
8080A CPU ••• • • . • ••• ••••• . 3.01 95
8K Sto1tlCRAM (looos) •••• 2.. 95
16K sure RAM (21 ' '' ) .•• 2Q 95
32KSla,Il(RAMI211 .. ) • • 2995
Floppy va(Tarbe ll) .••••• 39 9~

C.t ~1fItte I/O rre-eem. ..... 299~

81( Eprom (2708 ) .•.••.•• • • 2"95
1102 Eprom Boa.d •...••• 30 0C'
2708f2 716 Eprom lll l\3ca).• 3" 95
2108J211 6E prom('NMC! 3000
RulI,me Cloc k . . . • • • • • •• • • 3 " 9~

N;PPr otoBd(3MConn ) .• 2795
vee tce 8800 Proto ...••• . 22 .20
Vector 880 3 11 slol MB .• • 29 95
N;P uterw;ltl. ....lCo nn ••• 1895
Vtdeo I...le<f.ceISSMI •••• 31 .95
Par.llfIl lnt ert~.lSSI.4) .. 3195
13 Slot MOlh. rBoar<!(WMC! 32 95
9 Slo1MOIhc!,Bo.rdM'MC) . 29 95
8 S1olMolherce~j .•• 3.019~

Proc·Tech a.•• Boa.ds _.•• CALL

TERMS: UWl check. MIC . VISA
AMEX. Cil or COO COD .eq""es
25"" depotrl Ch..rge Orde.. pl.ase
~k.>ofIe.poraloOl'l d.l{l f or""On pay
U S FundS O' dlor by pf'lOn lit. oT\I~ or
TW'X.. MINIMUM SI Ooo Plene on·

~~p7~a~';:s~as~:r:,:
2 Ib$ f or IUrlace a jd JOe lor .od~

honal Ibs For :." add loe: for~
..o~ ItIs fO REIGN AOd " O"'bs~
po'"'O .nd l\.Jncl~t9 COCh Sl 85 . xl ••
No l '~SPOn1< bIe 10< typos Some
Items subi«: t 10 poor sale We ' •.
SfI"'l!! roght10 ~m~ C1 uanl ,I.e, . some
Items~ topr eoou s metal adder .
Reta,! pr'ICtng .,...y~ .try t' am 1041,1
0"",

FLOPPY DISK I/O
171 H)1 8"&.M,nrltoppy . 2"95
uPd37 2 Nee f loppy . •• "995
1781 Dual f loppy 299S
179 1{)lDuai Ftoppy 369~

uPd785 floppy •• ..... • " 9 9 5

AID CONVERTERS
87oo8 bol Bo ry 135<0
8701 10 btl e". ary, 22 00
87038 bol TS 135<0
9400 VOII to f rfIQ Conv ••••••• 1 25
875<03....O.g~ BCD . ••••.•• 1395
1"08L6 6 bot ,3 95
1408L8 8 bot !I 9 ~

OACQIOto A 595

TY CHIPS/SOUND
AY38 5O(} 1 6 Games BIW .... .. 95
AY38 5 15Colo. ConvflO1e'•• ,2 95
AY38603-1 RNldr . c. Game .• • 8 95
AY3860 5-1 W..rt... Game .•• • CALL
AY38606-1 Wopeolll Game . ••• 9 5<0
AY3860 7·1 Shool ,ng G.JI~ry • . 89 5
AY38 9 10 Sound Gener<1I00". • • 1 29~

SN7 iS.o117 TISou nd Gene'o1tor .. 3 95
MM ~32012 1 TV Synch Gen •• • . 9 95
MM5 369 Presc..ier .•• • •• •.••• 395
LM l 88 9 RF Modu lal OO" ..••• •• •395
MM571 00 NSC Color TV ••••• 6 9~

1.410451 104 Clock Gen ••••• • •• 3 75
RF Mo<lulatoo"..../NJd,o . •••••• • , 8 95
MAR Modu l.tor ••• • • •••• • ••••. 29 9~

8038 Functoon Gen •••• ••••••• .3 95
MC402 "ve:o ••• •• • •• •• •• •• • • • . 295
LM 566 VCO •••. •.. _ 1 9 5
XR2206 f unctoonG.neral or .•. 5 25

MM500 H Ou.a125.• •• •• • • • •• • • • • • 50
MM5056N Oual 256 2 95
MM 5060 N Ou..1128 •.••••••••. 2 95
2510AOuaI 100 195
2847Quad80 •••••••• •••••••• , .. 95
3341 Du..I 80 , .. 9~
3351 40x9 FIFO 1795
3351 Quad 80 •.• • • •• • • • • •• • • •. 695
9403 16x"FlfO . •• •••• ••••• 2.. 95
9408 10 Bot Sequenc er 995

CTS DIPSWITCHES
CTS206 -2 115 CTS206'1 1.75
CTS206 -" 1.15 CTS206 ·8 19 5
CTS2<>6'5 1.15 CTS206· 9 U l5
CTS206'6 1.15 CTS206 '10 1.95

CONNECTORS IGOLDI
D62 5P /RS232) .• •• • • ••• • • •••• •325
OB255 f em.Jle ••••• •••• • •• •.•. 3 15

". Hood .• ••• • • •••• ••••• •• • •••• •••• l .25
9J Sel .....' Hood. Sale •••••• • •••••• S 7 5<0
99 22 /..4 WIW. SIT. KIM .•••••• • •. 295
99 43/86Wffl.S/f,MOT •••••• ••• 6 5<O
99 5OIl 00 S.100 Conn<!dor ...../'W. . . .. 95
99 5OI100 S·100 ConnectOO"sIt .••• •395

=~-~==-=~-..,
'"u,
'"m

"'''""~
'"""'"""'"."115

'"'"115,,,
'"rss
tss
ate
ate
ate
ate

SOCKETS

STATIC RAMS

LED READOUTS

IC SPECIAL PURCHASE

ZERO INSERTION FORCE

PROCESSOR TECHNOLOGY
NKAA [)yn.afT'l( Memory Boa.ds. Assemble<!
W,thoul RAM. PROM. or Data Delay L,ne
Up to is.oIK per Board .••••••••••••••••• $ 13995

FLOPPY DISKS
CERTIFIED! 40 TRACKS

DOUBLE DENSITY
8~ 3740IBM Comp,tl $4 39
5' 4- Hatd l O See/or . . .. . . . .. •• • • • • •• . $.3gg
5' .- Soft Sec lor 40 T.acll •• • • ••• • ••• •• ••. $ 3 99
V'S,"compu ler d ~kt!ll.$ by Verbal.", M'/\lm...",
order 10 FOO" QUanl ,ly purchaw s pleas. cal

AlSO AVAILABLE

DOUBLE SIDED
DOUBLE DENSITY

PAAOF 105'.- ••••••••••••••••••••••••. $56.010
8· •••• •••••.... , •••••••••••••••••••••••• S6390
~diskl'la rdhOle.andapploc..tors . • •CA.LL

LF 13506 JFET An ..log Mult, 8 brt , • •• • •. 895
ICM 1045 Pre<:'Slon StOPWatch. ..•••••• 23 95
ICM 1205CMQS LEO Slopwateh/TlITIllf •• 1995
ICM 7201 Osc,llator Cont.oI :" 15<0
ICM 1208 Stwen Decade Cou nler ••• •. •• 18 95
ICM 1209 CloCk Gener.tor .••• • •• •••• • •• •• 695
ICL71073\100g0t Al Ol lEOj 1.. 95
MC' '' 433 P 3 \~ Oog,1IY O eo ert. r .••••• 1395
lCL8211 VoltageRefe•• nce 195
LM 390N B.tll ery 01> NJdlO Amp ••••••• 3/1 00
LM 1800N PlL FM Ste'.ro . .. 311.00
LM 1820N AM RaQ,o•• •• • .•••• • •• • • •• • •. 3/1 00
LM 1850N G.ound F. ult IC 311 00
LM 2900 N Quad ArnpI_ler . . . . . .... •• • • , 2/ 1 00
LM 2901N (HMl (N.d Com p,llr..tor• ••.• . 21100
LM 2911N FrlKl 10 VOltConv •• ••• •• • • • , 2/1 99
AY·3·3550 .. l;, Cog.lDMM 24 95
AY·5·350 7 40MH z DVM ••••.•• • ••• • ••••••. 995
MEM "963 Moslet Smoke Detector • • ••• 11 95
21508 32 x 8 Prom (1M56001 . • ••• • • • ••• •• 295
G115M6ctoanneIMosIet l ,..9
ULN 2OO3A7 ena el D e 99
101"61K xl ECLRam . •• •• • • • •• • ••• • ••• • 995
Me M 1"5<05 6" bot Statl( Aam •.•• • ••• ••. 695
1520125 •.••• •..• .5<0 LM 3 11 .• • • •• •• • 1 25
1"8811.0189 . •. 2/1 .9 9 LM 381 . .•• • •.. • 1 25
MK5<014Calc 3l1,99 LM 330 2 ••• •• 311 99
1.. 589 .••••• •• 3119 9 LM "558 ••••• 311 99
78H05K ••. •••• 695 RC .. 136. • •• •• 21199
LM323 K 95 RC .. 13 1.•••• . 211 99
MC1312 ••••••• 8 95 COM 5021 •••. 3995

COM 5031 .... ..995

DYNAMIC RAMS
.. 16/.. 116 16K(16 PmJ. •••••• • • ••• • • ••••• . 875
sera e .. 16·s • • •• ••• • •••• • •••• •• •• • • •••• . 6295
"11!18K(16 Pln) ••• •••• • •• • •• ••• • •• • • •• • • •695
405<0" Kx 1 (18 PIn) 95
4Q6O .. K x 1 (22 Pln) , 95
4096 4K xl (16 Plnl 3 95
2 104 .. Kx l (lapin) •••••• ••• .•••••••• •• 4 7 ~

.oI021"K x 1( 16 P,n) " 95

~~:L : : : :i :~ 64K ~L· · : : :~~~
527 0 . .. . . .4 95 RAMS 6605 , ••••. 195

~;;g · :::: i ::~ $175.00~: : : : : :~:g

1·2.. 25'99 100
21L02 " sons 130 12 5 99
21L022SOns 1 59 1 55 1,15
2 111 315 3 65 355
2 112·1 295 285 2 65
2101·1 290 210 255
211" L'25On1 (4045) 895 7 5<0 65<0
2114L..5On • . (404S1 55<0 525 4.75
404-4250 n1 895 15<0 6 90
404.0145On.. 5 95 595 4 .75
EMM" 200 A 9 75 875 795
EMIo4" 40 2 195 72S 6 25
EMM ..8Q.4 1250 tr so 995
5101C-E 1 9~ 795 125
AM0914Or' .. 1 1095 10 25 92 5
AM09 13Or'31 1295 1195 102~

110 1 1 95 1 ,7~ 125
P2125193.o125 145n1) 995 8 3~ 825
65061KxlCMOS 795 ' 7 9~ 72 5
65181KxlCMOS 79~ 19~ 125
1"S1896.o1 btt Ram 395 325 250
21 ..1LowPowl!!r4KSlatlC 1995 189~ 16 95

Wl r. WrllP 3 ~wel

• Pin s Lo-Pro Sold.rta ll TIn Gold
8 15 32 ..51" 19 36 59

16 20 38 82
18 2.. 5 ':> 84
20 29 69 99
22 24 .79 110
2" 38 85 120
28 " 3 1.10 1,"9
36 M 1 25 1 69
.010 .60 1.010 1 89

16P.., S5 5<O 2" PIn $1 ,50 40Pln $10,25

PROMS

MICROPROCESSORS
Z800 1 16brt I0 8 Mb $189oo
Z800 2 18 btt to is.oIK 1"9 00
Z8O •••• •• • •• ••• ••• •• • ••• • • ••• 10 .75
Z80A · 1.. :'O
F·8 (38 5Ot ••••• •••••••• • ••• •• • 1895
265<0 18.95
COl802 13 95
8080A .. ..••••••• •• •• •• •• •• • ••. 85<0
8080A·.. MHz ••• ••••• •.• •••••• 19 95
SALE 808 5 •• •• • • ••• • • • ••• ••• 19 .95
8008 ·1 • •• •••• •• ••• • • ••• • •• • • • 1.. 95
2901 •. • •• • • • •••• • •• • •• ••• • • •••. 990
2901A •• • • • . •• • • ••• • • •••• •• ••• 1.. 9~
290 3 4-tlolSuper sloee •• •••••• 29 95
TMS 9900J L 9 9S
CPl 600 •••••• •• • •• ••••• •• •••• 39 9~

S~2 1150
6502 A . • • •• •• • • • •• • • ••• • ••• • • • 16,95
11.48100 .•• •••• ••• •••• • • •• • •••. 2995
&800 11 .7 5
6800 62 0 104Hz 19i~.

680 2P . ••••••••• •• •••• • ••••••• l1.95
80 35 •• • • ••• • ••••• •• •• ••• • •• • • 1995
815 5 995
8748 69 95=: : : : : ::: : : :: : : : :: : : :: :: : : :: ;~ r.;;;;:;m7.;;;~;:;;:':"":':"":_-."rl
ADVANCED SUPPORT
AM9511 ""th. PrOCClu or ... 175 00
9512 ""11'0PrOCCluOf. • • •• • • • 115 oo
9513 Urw . T,m,ng , 1995
AM9517 OM" ConI' oIler 18 95
AM9519Unrwtrsal lnterrup l.. .1895

Z·80 SUPPORT CHIPS
l8<rPtO 25 MHz •• . 875
ZSOA·PlO " O MHz . • • • • •• 12 95
l 8O-CTC 2,5 MHz ••••• •••. 815
l80A<:TC .. 0 104Hz •••• ••• • 12 95
l 8000 1AA 2 5 MHz . •• •• • • . 29 95
l SOA·OMA 40 MHz , ., •• ••. 3695
Z800SIOIO 25 MHz . • ••• • • . 35 95
Z80 A·SIOIO .. OMHZ .• •• • •• . 3940
Z800SIO/l 25MHz , • •• •• • . 3595
lSOA·SI0I140MHz •••• • •• •3940
l8<>S IOI2 25MHz ••• .• ••. 3595
l800SIOI2 40 MHz .•• • • ••. 39 40

8080/8085 SUPPORT
8155/8156110 ••• ••• •••• ••••• 2.. 95
87 55 110WIth Eprom ••• •• ••• • 6.01 95
8202 Dyn , R..m ccet. •. .. . . . . 34 95
8205 n ..S 138 Oecodef • • •. ••• 395
82128bll 1/0 .••••• .••• •• •• •••• 2 15
821 .. Pnonty Inl • • •• • • • •• •. •• • •5 25
82169us O".... r • •• • •• •• •• • •• • •215
8224ClockGen ••• • •• •. • •••• • •295
8224 ·.. (.. MHzl • • •• • • •••. 9.15
8226 Bus Orover • •• •••• _• •• •• • •3 95
8T2S Bus Dnver ••••• •• ••• • •• • •295
8228 Sys Conl rol . . . • •• • • • • •• •• 5 50
8238 Sys Con!. 5 5<0
825 1 Prog I/O •. •••• ••.• • • •••. 6.95
82531nl. T,mer • ••• • • •• •• •• ••• 16 95
8255 Prog 1/0 .. •••. ••.. . .• . •. . 650
8251 Prog DMA ••• •. • •• •• • • • 1695
8259Prog lnt .• • • • •. • • • . • • •• • l1.95
8215 CRT Conlroller _ ••••••• 5995
8219 Prog KCI'tbOIrd ,•. • •••• 1895

S800 SUPPORT CHIPS
· 88 10 128 x 8 Aam 15
6820 PlA •• .• •• ••• ••• ••••••• •••595
6821 PIA •• • • •• • •• • • ••. •• • •.••• 6 50
68Z8 Pnonty lnt., . • • . . .. . . . . •.. 995
683.01·1 512 x 8 Eprom . •• ••• • 16 95
6845/HD46505 CRT ceet.... as.as
6841 Color CRT , . • • ••• • ••••• .4 9 95
685<OACIA ••• • • •• • •• • • ••• • •• •• •595
68~2 SeNl1 Adapt.r •• • •• •• • •• . 595
6860 Mod.m .• • • •••• •• • • •• •• • 10.95
6862 Mod\,l~tOf . • •• •. • •• • • ••• 11 95
68 11A 1 OMHzOSC. • •• • • •• • •2595
6815 , • . •• • •• •• ••• • • • •• ••• • • •••. 825
6880 Bus CoYer •• ••• ••• •• •• •• . 2 95
MC68.oI88 ••••• •• •• • ••• •• •••• • 19 95
68041 ..•• .. . . . •.•••••• • .•• •. . 2.. 95

1802 SUPPORT CHIPS
1821 SC02KRAM •. . . . • •• •• zsoc
1822 SCO 256 x .. RAM ,• • • • • 1695
182 .. CO 32 x 8 RAM •••• •• •• • . 9 95
1852 CD 8 b!11/0 . •• • • • • . • • •• • 1095
1854 U..rt . .. •• • • •• •••• •• •• • • • 1095

~~~ gg :~ : : : : :: :: : : : : ::: : : : ::;~ r";;<""';M'",m;;;u:u;;e.,.., I~~~~~~~~
1861 . • •• •• 1295 t-::-:':='=~=~~==':-:-rl

e502 SUPPORT CHIPS
6520PlA.• • •• • •••• •••• •• ••• • ••• l .5<O
6522 Mull .. . • • . • • . • •. • . • • •• • • • 1195
653O<102.003 .004 .oo5 .• • • ••• 21 95
6532 . 1995
6551 . • •• • •• 19 95

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality Fact ory tested products on ly.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1980 CATALOG NOW AVAILABLE.
send $2. 00 for your copy of th e most complete catalog of com pute r products.
A must for the serious computer user .

2108 "5<On$. • •• • • • •• • • •• • • • •• •825
2106· 665<O n$..••••• . • ••• • • •• •• 1 5O
1102 A 95
2132 •• •• ••• • • ••• • •••• •• •.••• •1.. 95
21 16·5V •.•.. •• ••• •• • .• •••••• •2995
2116 ·5 '0'.12'0'. ••• • • •• •••••• ••• 29 95
2758·5V •• ••• • • •• • • •• • •29 95
5203AO 1395
5204AO . . . . . . . . . . . . 1" 95
1M 5610 . . . . . . . . . . . . • • •3 00
SALE 8223 32 x 8 •• • . .• . . • • . •2 .95
825115 512 x 8 (TS) 16 95
82S 12332x8 4 90

r:~~g; ~~::: ii~;l : : : : : : : : : : : : :
82S13O 512 x" 10C) 6 5<0
82S23 •••• •••••• •••••• •.••••••. 695
82S 13 1•• • ••• •• • •• • ••••••••••• 1.. 95
82S 137 . •••• • •• • • •• •••• • •••••• 1.. 95

NOTE : WE PROGRAM PROMS

CHARACTER GEN.
251 3-001 (~V) Upper • ••• •• •••. 95<0
25 13-005 15V) Lowe• . • • •• • • • • 10 9~

2513·AOM3 (5111 Lower . •• • ••• 14 9~

MCM657 1. 1115
MCM 6511A 11 .15
Mc;M6 57 1.. 5<O
MCM6 575 .••• ••••• •••••••• ••• 1.. 5<O

UARTS/BAUD RATE
TRI602 BI5V . 1.......1 39~

AY5 1013 15V, l~VI 495
AY5101.UJ161 2(~ ,14V'1 69~

AY5101~Al1863 1~Vt 69 5
T'-' S 601 1 1 ~V . 1 2'11 ~~

11046"02 195
IMI)403 8 95
23!>OUSRT 995
1671 a " ~1 '0~ 2" ,}5
$AL E Tft14728 ••••• • • •95
'-' C ,.. .. 11 11.95
.. 102 1495
VwO l '} 4 1 9 9~

COMS0 16 . . ••• ... 16 95

KEYBOARD ENCODERS
AY5·2316 . . .. 13 7 ~

AY5-3600 •••.•••.•••••••••••• 1375
HOO165 .. . . . . . .. . • •. 9 95
1"C922 . . • •. 9 95
1"C923 • .. 9 9S

EMAK0020•• Reg. S777.OO$599.00

5-100 MOTHERBOARD SPECIAL
B slot expandable w/9 co nn
reg $69.9 5 ... """ " .. " . . NOW $52.95

ACOUSTICMODEM~
~~~T~~dCAT' · '-00
Bell 103
Answer, Originate $=

UNBELIEVABLE1!
125 Gaps,60 1pm-Ven iC&J
For ma l uen - 96 Char.:;.
tors-U pper/ Lowerca se­
4.5 N to 95~ Adj ustable
- 80 coV40 col double
WKtIh· Full 96 c ha r. ASCIJ

SIEMEN'S FLOPPY SALE
• Special buy while SIEMENS

supply lasts. S429 .oo
• BN Drive with Doub le- SHUGART

Density 80 1R
• 90 Da Warranty 75.00

MIKA 20 $1280.00
9x7, 125 cps 136 characte rs/line
Full 15N width. Super lor business applicati ons

requiring large IBM format paper.

DATA BOOKS • COMPUTER BOOKS
1980 lC Muter .••. . •• . . 5995 Inl.l t.4CS80 Mlnual .•• • • • l .95
NSC TTL 0.1• . • •• • • • •• • • •395 Inl . 1MCS ..O M..nual.. i 5
NSC L'" ear "95 MAO 8080A Manu..L 5 95
NSC LlI'1ear -'Cp Not es 11 .395 MAO Schotlky O..labook 95
NSC CMOS 3i5 AMI MOS/ l SI 0 ..ta • •• • • • • 3 95
NSC MetTlory 3 95 GI MQSl L51 0 .1 95
Inlel D.t..booloI ••• • •• ••• • . 495 H..ms ""-log O..labook 95
Intel MCS 85 ~u.I •• • • 75<0 n l lnoe. r Conlr ol 0 ..1. _ 3 95
SALI • OSBOftNI BOOKS. SALI

"" . " Ie

~!47l~~: ·H« H·HHHm !II
Vol. II Some Real M<CI~ocessors w/Bor\Clotr •••••. 3I>QO 21 ,50
Vol. III Some A.I I SuP9O'1O""lCes ..../s, f1der.••••. 7OoQO. 18 5<0
Inl'O to MICt01 Vol. 1II. ••••••••• ••• •••••••• •• •••• ••. '2'O-9Q. 18 5<0
SALI • DlL!THIUM COM PUTlfIl BOOKS . S ALI

U~"lando"'O Compute 's 1t96. 19~

808O Mo<:rocompu ler Expenmenls .•••••••••••••• •• T3-9i- 11 95
Bog'rv>ong BASIC ••. _..••• ••.••••••••••••••••••••••.~ 8 <;1 5
Bog , " s Glossary &.Guode It'9i. 5 <;15
Pelnul Butter &.;ely Guide to Compute " • • • •• •• ."'l"-9i. 8 9 ~

80&0 Mroehme Ll ng<J.I9C! Programm,ng •••• •• • •••~ 6 95
Hom.eComput.rs '0'01 1HarO""... e •.• • ••••• • •••• ••..~ 695
Home Compu ters Vol. II SoIh..re •••••••• ••~ 11 95
S\ar. hopSomulal or ••••.. _••• _•••..• _•. _._••••••. _ '!'"96- 695

EMAK0022••• ••••••••• •$799.00
Prints a 132 col/line.Available with parallel or serial
output at same price.

LETTER QUALITY SELECTRICI
TRENOATA 1000 COMMUN ICATION STATION

•
~- Supp<ied with doc u-

~ ~ , mentation. Power
"""'ii input : 115VAC±10%,

60Hz, 200 Watts.
. Printer platen, 15N

... wide. Desk size: 20 N x
3SN wide x 23 N deep.
Excellent condition.
Guaranteed . Shpg.
WI. 150 Ibs.

. . .. $1399.00
" .... ... 1399.00

... . 1299 .00

E P* Bank Selectable * Uses 4 116 200 ns.* Write Protec t * Power 8VDc. ± 16VOC* Phantom * Up to 4 MHz
Expando 64 K,t(4 116)

16K $290.00 48K $444.00
32K $3 65.00 64K $5 19.00

Uses any paper roll , fanfold ,

~SCII~, jh~jtdo~6m~~ri~~~6r
1lliiii;;;::'!'!!!IIl~jl1 CPS, RS232 or parallel 110

WOW! $899.00

IMS STATIC RAM BOARDS <p.d"
* Memo ry Ma pping * Low Power ,,6* Phantom * Assembled & tested
Recomm end ed by Alphamicrosyste ms

250 ns. 450 ns.
$209.00 $ 189.00
$449.00 $399 .00
$729.00 $629.00

BK Stat ic
16K Stat ic
32K St atic

&rogle drrve system
Two cnve system .
Fou r dove syste m.
Two drrve cable
Four dn...e cable • •

A X PRINTER HEW APPl. E VERS ION

Model DP-8000 compact, impa ct , parallel or

~
seriaI.Sprock et fe ed,B Ocols,
84 lineS/min., bi-d irectional.

DP=~ f~''' ' " Ie~m gg

THE VISTA Y·200 FOR EXIDY
Pece: Start,,'10as low as t11 ge.OO_ ... -
... t.,.elIr ~ ".
VlOO E·2'O 40Q l Drwt. 25 119900

.....-VXlO e·12 800 2~ Z5lbt lSot900.......'"
V1OO E·)J 600 301M. l Zbl 152<400.....-V1OO E·311 2 MEG 300!W 12k 199900........

SD SYSTEMS BOARDS
KIT ASSEM

soc 100 Stroog>e Board Computer (2MHz) $265 00 $ 34900
SOC 200 s.ng 'e Board Comp",ter (4 MHz) 299 00 :ri9 00
laoSto1 rt..- Syll em 31900 .... 900
'lOB 80 2" Vod~ OlSplay Board 33500 45900
Ver»·FIoppy II 32500 ..2900
Exp.at'do PROM 11500 22500
SOl00 Computer Sys.lem /6.oIK 699500
SD200 Cotnp ",ter System / 6 .. K 199500

LOW-CO.ST ADD-ON DISK
SUBSYSTEM KIT* (2) 8" Drives eW* VISTA Floppy Controller coJT~

Card m~* Powe r Supply and lnter- •
face Cable* CPIM Disk Operat ing Syste m* Box of 10 Diskettes

88 00 MICROMODULEN PRICE LIST
MODEL NO D ESC RIPTI O N PRICE
96OOA. Slngte Boa rd Moerocompule r $495.00
9609 Adwanced Smgle Bd, Comp (6609) 59 500
960 1 16 Slo t MOlher Boa rd 17 500
9602 Card Cage 7500
9603 8 5 101M oUl er Boa rd 100 00
9604 Pow er Supply 21500
9605 OC Inpul Powe r Supply 32500
9610 Ut lllly Proto Board 3900
96 11 Ant h, ProclMelTlO4'Y Module 495,00
96 12 BuMmed Ut ll,ty Proto Board 4900
9616 32K EPROMIRAM Mod ul e 250 00
96 17 EPRO M Progr amming Head 250 00
9620 16 Chann el Paral lel 110 Module 29 5 00
962 2 Se nal-Par alle l I/O M od uie 32500
9627 16 K StalIC RAM Mod",le 41 0n s 39 500
96 29 3 2K SIalIC RAM 4SOn s 695.00
96 29A 32K Stallc RAM 200ns 89500
96 30 Card EXler\d er 68 00
9640 Mult,p1e Progr amm able T,mer 39500
96 50 6 Ch.1nn&lDu plex 5enal vaMod 39500

.96 5 5 InteHogent Tape Controller 550 00
96 103 32 /32110 l.4odule 21500
96 70 2 Cont act Closure Modul e 350 00

UNPOPULATED BOA.RDS (Als o "' ~. lllI blft)

I
Dc-500 HARD DISK INTERFACE

AMEO * ..... "
DATA SYSTt l.lS IItC * TRS 80

W I IIIK Ill u me. 1_ $lnu . * Cromemco (5-1 00 1

~=J=~~:, Y~:;in ,_I
~m~-~~~· ~55 E· - I

• t aroll'dM<-S·l00 .. 15(1()00

o<:u:
.5-100 32K (uses 2114) ~~!

ASSEMBLED Kit i'/' ?P-
450 ns. 499. 00 450 ns. 469.00
250ns. 539.00 250 ns. 499 .00
Bare Board 49.95
Bare Boa rd w/a ll parts less mem o 99 ,95

• ~~'6K ts-iooCom patible) ~'
• ow owe r \140
• 2 MHz or 4 MHz •
• 4K Bank Addressable
• Extended Memory Management
• Assembled & Tested _
2 MHz . ... S25O.OO
4 MHz." . S265.OO •

· ~~fJBILi~ .
450 ns. 149.95 KIT 450n s. 125.95
250ns 169 .95 250ns. 149.95

Bare PC Board w/ Data S2 1.9 5
"Special Offer " Buy (418K 45005. Kits $ 117.00

RETAILSTORESOPENMON·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS:
STORE 1310 " B" E. Ed inger STORE 674 EI Cam ino Real Direct Order Lines: (714) 558.8813 1401 E. Borchard (714) 953-0604

# 1 Santa Ana , CA 92705 # 2 Tustin . CA 92680 Santa Ana CA92705 lWX.91O-595.1565
Showrooms, Reta il , Warehouse Specializing In Systems (800) 854·8230 or (800) 854·8241 ' .
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CIRCLE 20 ON FREE INFORMATION CARD
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"'""'""'"
110 00
2U((I

$17500
2195
2995
... 95
6295

15900
35000
17900
16900
27900
15000

ENCLOSURE
Add 29.95
Add 39.95

N/A
N/A

Add 49.95
Inc.

InteQefROM Card•
ProloCard.•..•
M&RMoclUaloc.
SanyoCassette
16KUpgrade Kit.__Cv

8-fkm _
HeunstfCSS~-+-.""C._

"'""'""'""'""'""'""'""'""'""'""'""'""'""'"

ACPPRICE
169.00
249.00
409 .00
239.00
375.00
199.00

~TexQs Instruments

LANGUAGE TRANSLATOR

~nd~~;SPEAKS!!@
trontc translator __ •••••
to peooounce and :::: Em
diSplay words, : :. ': mg
phrases and sen'
tences.

~~ 3DD.DO$27995

~G~~~~~~A~~DULES =R"
FRENCH. GERMAN $54 95 . ach

•

.J~ TexosImttuments
'iYELECTRONIC DIGITAL

THERMOSTAT

~
. The lntel!oent waY TO

CiA Energy CostsYU'·
.'., -

UseOrlyThe EreIgy
-_ . YooReallyNeed -Wrtl

\. TheTOJdlOtA BttkI1
The TeXASInstrument s BeclronlCOtgu lThermo­
sIp:is the Intel llQent waytocut energyCOSls)'eat
round. A fully Auloma.hc. 2"'-hour. set And loroet
cornIort system lor the home. It can aclU&l1ypay
'Of i1setfin less tn lt! one leason .

Sugg Reg . 125.00

AC? Pnoe $10495

""ATARr'800 & 400
Personal Computer System

ATARI800 $899.00
ATARI400 $499.00

DS65 Olgr·Sector .•. , . • $3.(900
AwIe Graphics Tablet . 795 00
DC Haye-s Mcdemll •. 34995
DISk IIwiCCtitroIef. 47500
DISk 11. . . . . ...• . 575 00
Pastil Ur9- Syslem . 47500
Paralld Pnt1tef Card . .•• 16500
CCWTll'lU'lICatJcns Card . . 21000
BusinessSottwarePkg. .•• 625oo
CQ"M: 10 Mtgabyte DnYe

... ..62500

PROCESSOR
6502
6502
Z80
Z80
6502
180 2

::'41 $154.95
ctllSlClltrIl

~ortlon~l>ONIl~br~nns.n

IICI'NIIlNl'oIdlclts.ft~ CI\.ote CO"ItrO. k.ol!I rnwoe­
metItsys.tM\,~ tQlT1l'.Aer. mJlMi:lKritdQUWCfYSbl
bmeCOl.rllcl". 1Mm¥I1oflt( kn:tJons

compUCPUISH.
, ff 11

$18.95EA.

HAND HELD
COMPUTER SPORTS GAMES

SINGLE BOARD COMPUTER SELECTION GUIDE

BOARD
KIM-'
SYM-,
Cromemco
SD-SBC100
AIM 65
CosmacVip

~
._~_.~

~"- l'" ....,_==:.'_1.. - _-.......- . ~ .---.e-"-rt _ ....~
e '''' 1_" _ .~-:::.:. -: I.~..:::

. l "'.~ '-'- '___ _ s-- ,....

ELECTRO NIC ELECTRON IC

FOOTBALL SOCCER

ATARI 800 Incl udes: Computer Console. BASIC l ang. Cartridge . Education
System Mester Oartrrdce. BASIC l anguage Programming Manual.800 Operato r's
Manual w/Not ebook. Alan 4 10 Program Recorder. 8K RAM Modu le. Power
Supply. 1V Switch Box.­""­...........­.."... - ·· CIrWtM
[G.u'IonS'l'Sltmlolls.~ 210:1
AI... BASI C: ~~ 0:1

AsJttrDIf Dttug ~5 0:1

IlHlftCbIIl (2 0:1
1M 0 0:1
$o.Iper .. ..-w™ U o:I
lr,l"ec~ ~~ 0:1

$o.Iper&IQ"" (2 0:1
~~ ~So:I
~ fO'lWU $S0:I

Ht- SpeedSerial va , $17"95
CtntronlCS Pnntefva 19995
~lt Frrrr.vare .. .• 17"95
_ CIxk .... .. . .•.. 18995
Intra X-10 System. .• .. 26995
Ir«ra X·10 Contrdler ... 17995
All MUSIC Synlhesrm.••. 25995
16 Ch.Anak:g IfllUl .. ,, 2"9 95
2C' Allalog lN1lM.••.. ,&I 9513-""' _ 11995
VtSt-Cilc •••.. •••• . ..• 1..995

ADVANCED
-=::::::~COMPUTER
PRODUCTS
__ 1& Apple'II.16K

It - j \ or Apple' II. Plus $990
/ j \ 16K Apple Upgrade Kit $62.95

HICKOK
LX303
$69.95

.......... Acc..-iM
AC·3 1 1 ~V AC Acla¢ ll.!iO
CC·3 D-..xe hdi:l«lVonyICarr'yingCue .•• 11 .!iO
VP-l0 X10 ocvProbe Adapler l
~tdOr 10 Ky. . . 114.r.i

VP-4O40 Ky DC Pfobe . . .• 135.00
C5-1 10 ......pc...nenlShul'll ...... 114 .'5

-*·o40D1Nse Generator . .
M.., 0,..1 Dqul N ser
l.ol)cPrt:Des . .
.... lI- I Oqtal l<goc _ . . 5000
• ., tJ-Z Economy l.cOcPrOOe 2800
lMolll-IHq, Spo«ll<goc_ . 7700
.MIIILPJ:·1 L.o:JcPrctle Kit 2195
l..c9C Prcbe sccessees 21
I MtlLTC·I .LTe-Zl.ogcal AA:tJ )'Sls Krts .• 220125O

Continental Specialties
.... 3001DigitalCapaotanee Meter. •.. 27500
1W11333 Trt- MooeCD'TlWiiltor . • . • .• . 29500
l Mol 1I -1 ' D-<hamoIl<goc """"' .• .. 58500
MIiII LM·I logic Menn , 60.00
IMIII LI ·Z I.ot}c: Menu 14700
IWIIIZOOISweep;tlleF1n:tt.x1GentraIO' . 18600
.MIII 5001 UrwersaJ COt.nter-Trrner .•... 36000
l IiIIII001 650 MHz Freq.JeOCy Cwnter... 38500
IAX·IOO 100 MHz Portable Frtq.JeOCy Coonter

.. _ 1..900
PI·SOO500 MHz Decade Prtsealef ••••• • 7000
lAX-SO 50 UHz HiWd1e6d~ CCllI\ler

. .. _. _._ . .. . . . 7700
I AX·550550 MHz ttar1cfttdFrequency Cot.n1er

16500
83500
8300

/

FLOPPY DISK DRIVES
MPI 851_5l ;,4. 40 tracks 279 00
Shuoart SMao-5'." 35 traCks •• •• •• •• 29500
Shuoa rt8001801R lr 47500
SIemens ShIl;ilArt CompatIble Model

FOD-120-8 0 •. ••••••• ••• .. . . • . .•. .•. 42900
PERSCt Moclel 277 Dual . •• •.. ••• ••• 119500
WANGO/SI EfolENS 5\4" Onve •••••.. . 290 .00
Mpt 852 5'." DuaI 39!500
WANGO/SIE MENS 282 Du..t 5 \4" ••• . 395 00
WANGOlStEt.4ENS 82 . . . •. • .. • . •. . • •. 2flO 00

MONITORS
Sanyo 9~ ... .. S 169 .95
Sanyo 15~ . .. 279.00
Leed ex 12" . •.. . . , .. .• • •. • 139.95
Motorola 12 ". High Resolut ion,

22 MHz . OEM Model
_ M30CJ0-340 . .. ...• .. .. 2 19 .00

Zen ith 1 3~ Co lor MOnito r . . 499.00
MGA t a" Color TV .. .. . . . 34 9.00
VAMP 19~COlorMon i tOi . . 575,00
VAMP 15-Col orMo nltor . . 449.00

TR5-ao/APPLE
MEMORY EXPANSION KITS

4116's
16K (200/250 ns.)

8 pes . for $62.95
wlinstructions & jumpers.

Call ForVolume Pricing

~TEXA~,~~"~.~"~~::'ENTS
Calculator Discount Prices

T1 30 SP. . . . . . . . . . . . . . . . . . . . . . . . 1795
n50 . . . . . . . . . . . . . . . . . . • .. . . . . 3995
TI55 . . . . . . . . . . . ~95

1\57 . . . . . . .. . . . 95
n 58C. . . . .. . . 112 95
n59 .... •. • .. . •.. 21995
n PC100C, . . . .. .. .. .. •. .. 1"6.95
n 1035. . .•.. . . . •. 1595
n1750 . . . . . .• 1995
n 5025. . . . .. 6995
n5040 .. .. . •.... . 7995
n Data c.d . . . 26.95
n DataChrcn . , . . . .•. .•. . . . 37.95
n BUSlfleSS Analyst II, .... . . . .• . . "295
n Prot}"anmer.. . •. . 4895
TIMBA 57.95
TIBusiness Card NEW 3995
n Speak& SpeK . . ••. .... ... 64,95
~~~nB : : .... : :~ : : : : j;.~~ I_~ .;. ..
TIur Professor 1295
nv__ . 1595
n ~SILJrC)ers ".5.6 15 95
T1~St~s7.8 . . . 15 95

~d"HAZELTINE
.1 TERMINALS

McdeIl o4 OO $7"900 ~1500 $108500
Mcdel1410 $82500 MOOeI1510 $1204500
MOOel 1420 $9045 00 MOOeI 1520 $149500

.3~ 7"'lSl ~N 1,19
28 7"'lS165N 89
28 7"'lS l66N 248
28 74l5168N 189
.39 7"'L$169N 1.B9
28 74lS17ON 1,99
.39 7"'lS173N 89
3 9 74l51 74N 99
28 7"'l51 7~ gg
.39 74lS1 81N 2 20
.39 74lS19QN 1.15
47 74lS1g1N 1.15

1 2~ 74l5192N 96
39 74l519 3N 98
26 74l5194N 1.15
.38 7"' l5195N 9~

.38 74l5196N 89

.39 7"'L$197N 89
39 7"'l5221N 1 "'9
39 74lS24ON 2 99
26 7"'L$ 24 1N 2,49
39 74l5242N 229
.79 74lS243N 2 29
.39 7"'lS244N 295
26 7"'lS24 5N 895

.79 74lS2"'7N 1.10

.79 74lS248 N 1.10

.79 74l52"'9N 169
26 74L$251 N 1,79
35 74l 5253N 98
35 74l S257N .98
45 74lS258N 98
59 7"' l 5259 N 2 95
68 74lS26ON 69
45 74l5261N 2"'9
65 74l 5266N 59
99 7"'l5273N 1.75

1.19 74l52 75N 440
45 74l'S279N ~9
.75 7"'LS 283N 1.10
.75 7"' l5290N 1 29
.75 7"' l5293N 1 95
88 7"'l5295N 1.10
98 7"'L5298N 1 29
45 7"'LS32"'N 1.75
45 7"'LS34 7N 1 95
49 7"'LS348N 195
49 7"'LS352 N 1.65
55 704l$353N 1.65
55 7"'lS363N 1 49

1.19 704L$365N 99
1.35 74lS366N 99

89 74LS36 7N .99
89 74lS368N .99
.79 74l$373N 2.75
59 74lS374N 2.75
89 74lS375N 69
89 704lS377N 1.95

125 704l S385 N 1.95
1.049 704l53S6N 65
.79 74l5390N 1.95
.79 7"'lS393N 1 95

2.49 74lS395N 1.70
1.19 7"'l$399N 2 95

99 7"'L54 2"'N 2.95
.99 74lS668N 1.75
.75 74lS67ON 2 29
98 81l595N 1.99

1.15 81lS96N 1 99
.98 81L S97N 1,99
98 81lS98N 199

7"'lSOON
74lS01N
74lS02N
7<4lS03N
74lS004N
74lS05N
74lS06N
74lS09N
74lS10N
74lS11N
74lS12N
74lS13N
74L$ 14N
74L$1 5N
74L$20N
74lS21N
74L$22N
74L$2 6N
7"'l5 27N
7"'L$28N
74lS3ON
74l$32N
74l$37N
UlS38N
74lS4Q N
74l S42N
74lS47N
74lS48N
74l S51N
74lS504N
74lS55N
74L$73N
74l514N
74lS75N
74L$ 76N
7"'L$ 78N
7"'lS83AN
7"'lS85N
7"'lS86N
7"'l590N
7"'l592N
7"'L$93 N
7"'l595N
704L$96 N
7"'L$ 107N
7"'L$ 109N
7"'l5112N
7"'L$113N
74l5114N
7"'L$ 122N
7"'L$ 123N
74l5124N
74L512 5N
74L$1 26N
74l5132N
74l 5136N
74lS138N
7"'l S139N
7"'lS1 45N
7"'lSl "'8N
74L$ 151N
74L$153N
74L$15<4N
74lS155N
74L$ 1!>6N
74l5157N
74l S158N
74lS160N
74lS161N
74lS162N
74l51 63N

LINEAR
78H05 595 lM10414N 1 90
78M06 149 lM10458CN/N 49
78 M G 1.49 MC1488N 1 49
lMl05H .99 MC1489N 1 49
l M106AH 2.95 lM1496N 89
l MJOOH .79 lM1556N 1.50
lM30 1CN/H 35 l M l800N .79
lM304 H 98 lM1820N 95
l M305H 89 l M1850 N 95
lM306 H 3 25 l Ml889N 395
l M307CN/H 29 lM2 111N 1.75
l M306CN/H 98 lM2900N 99
lMJ09K 1.049 lM290 1N 2.50
lM310CN 1.25 lM2917N 295
l M311DICN /H 98 CAJ013T 229
l M312H 1.75 CAJ0 18T 1.99
l M317T 2.75 CA30 2 1T 349
l M318CNl H 1 49 CA3023T 2.99
lM319N/H 125 CA30 35T 2.75
lM320K ·XX· 1.49 CA303 9T 1.49
lM320T-XX· 125 CA3046T 1.29
lM32ot+XX· 1 25 l M30 53N 1."9
l M32 3K 4.95 CA3059 N 3 25
l M324N 125 CA3060 N 3 25
l M33 9N .95 CA3062N 495
lM340K·XX· 1 49 l M3065N 1." 9
lM340T-XX' 1.25 CA3060N 1 29
lM340H ·XX· 1.25 CA3081 N 1.69
lM344H 1,95 CA3082N 1,69
lM348N 1,85 CA3083N 1.99
lM358CN 98 CA3086N 1,29
lMJ60N 1 49 CA3089N 2.75
lM372N 1.95 CA3096 N 2 49
lM376N 375 CA309 7N 1.99
lM377N 3.75 CAJ l30T 2 49
lM360GNiN 1 25 CAJl40T 2.49
lM38 1N 1.79 CA3146 N 2.49
l M38 3T 1.95 CA3160 T 1.049
l M38 6N 149 CA3190 N ' .95
l M387N 149 CA3401 N .69
l M390 N 1,95 MC3..23 N 1 49
NE53 1V/T 3 75 MC34 60N 395
NES55V 39 SG352 ..N 3 95
NES56N 98 CA3600N 3 50
NE56 1T 19.95 l M3900N .59
NE562 B 7 95 lM390 5N 149
NE565N /H 1 25 lM3909N .98
NE566H N 1.75 RC4 131N 295
NE58 7V/H 1 50 RC4136N 1.10
NE592N 2.75 RCo4 151N 4 50
lM102H 2 99 RC4 1g.( 4 95
l M709"VH 29 ACo4195 "'040
lM710NIH 98 UlN20Ql 1 25
l M711 N/H 39 UlN2003 1.50
lM715N 195 SN75450N 59
l M723N /H 75 SN 75451 N 49
l M733N /H 98 5 N75452N 49
l M739 N 1.15 SN7~53N 49
l M74 1CN.'H .33 5N75454 N 49
lM741CN·14 19 5N75491 N 89
lM74 7NiH 79 5N 75492 N 89
lM748N /H 39 5N 75493 N 89
lM760CN 295 5N75494N 89
lM1 310N 1,90

74LSOO
59
39
44
59
69
95
95
69

2.95
2 95
2 95

62
1 .9~

120
99
67
6 7
6 7

1.19
82
89
69

165
95
.95
89
87
97
97

1.20
195
169
595

79
89
89
95
85

160 •
.75

1.75
75

1.95
195
9.95
3 00
1.15
1.15

85
85
85
85
85
85

139
1 39
139

95
1.05

89
2.15
300
300
1.25

95
68
68

_79
.79

1 00
1.00
100

99
295
249
225

1295
1295
12 95
12 95
895
495

-39
165

69
895

.75
95

395
1-39
1-39
1-39
3 95
1 69
1-39
139
495

99
225

39
39
39
49
49

165
39
39
99

1 85
239

.99

.99
2 49
495
1 85
1 85
185
1.19
249
3 50
2.10
239
230
2.39
239
259
275
2"
239
<39
239
795
695
150
125

5N7"'1 23f'1
5N74125N
5N7412 6N
5N7412 8N
5N7413 2N
SN741 36N
SN741 39N
5N74141N
SN74142N
SN74 143N
51'4741«N
SN74145 N
SN74 147N
SN74 148N
$H74 15ON
5N7"' 151N
SN741~2N

SN74153N
SN741 ~N

SN74155N
SN741 !>6N
SN74 157N
SN 74 1~N

5"l74 160N
SN74 161N
SN74 162N
5N74 163N
SN74 164N
SN74 165N
5N7 4 166N
5N741t17N
5N74170N
5N74 172N
5N74 173N
SN74 174N
SN74175 N
SN74 176N
5N74177N
SN74 179N
5"l7418ON
5N7418 1N
5N74 182N
5N7 4184N
5N74 185N
5N74 186N
SN74188 N
5N74 19ON
SN74 191N
5N7419 2N
5"174 193N
SN7"' 194N
5"174195N
5N74 196N
5N74197N
5N74 198N
5N741 99N
5N742 21N
5N74251N
5N74273N
5N74279N
5N7428JN
5N742604N
SN742 85 N
5N74290N
SN742S8N
SN7436 5N
SN74366N
5N7 436 7N
SN7436 8N
5N74390N
5N74393N
5N74490N

29 CD4093
29 CQ409 '"
29 CD4098

1.39 CD4099
29 ~C1 4408

1,39 MC14 409
.59 MC1 44 10
.59 MC1441 2
.29 MC 14415
29 MC14419
49 C0 4S01

1,39 C04S02
1,39 C04S03

59 C04S05
1.19 C04506
1.19 C04 507

49 C04508
1.19 C0 4510
1.49 C04511
129 CD04512

.38 CD4 515

.79 CD4516

.38 CD45 18
79 CD4520
.99 CD4 555

1 29 CD4 5515
69 C04~66

325 74COO
2.15 74G0 2
325 74C04
1.19 74C08
19 5 74C1 0
1 29 74C14
1 25 74C20

99 74C30
99 74C3 2
.99 74C42

225 74C48
125 74C73

69 74C74
69 74C85
69 74C8 9

1.10 74C90
1.10 74C93
1.10 74C95
395 74C l07
295 74C 15 1
995 74Cl ~

1 39 74C157
89 74Cl60
35 U74 CC1 81
69 74C163
35 74Cl~

35 74C173
35 74C 17<4
35 74CH5

1 4'9 74C192
35 74C193
35 74C19~

35 74C922
35 74C923

195 MM8OC95
4'95 MM80C9 7

CIRCLE 45 ON FREE INFORMATION CARD

5N 7.4OQN .19
5N70401N 22
5N 70402N 22
5N7"' 03N 22
5 N70404N 22
5N7040~N 23
5N 70406N 23
5NU07N 23
5N 70408N 26
SNU 09N 23
5 N7"'10N 22
SN7"'l1N 29
$Nu12N 29
$NU13N 39
$N7"'1"'N ~9

5N7"'16N 29
5N7 "'17N .29
5N 7"'20N 22
5N7"' 21N 35
5N 7"'22N 29
5N7 "'23N 29
5 N7"'25 N 29
5 N7"'26N 29
5N 7"'27N 29
5 N7"'29 N 45
5N 7"'30N 23
5N 7"'32N 29
SN 7"'37N 29
SNU 38 N 29
5 N7"'39 N 29
SNU "'ON 2'"
5N 7"''''lN 79
5NU"'2 N 57
SNU "'3N .79
5N U "'4N .79
5N U"'5N 79
5NU"'6N .79
5 N744 7N 59
5 N7448N .79
SN74~N 23
SNU51N 23
SN 7"'53N 23
SNU~N 23
SN7"'5 9 N 29
SNU 60N 23
5 NU70N 39
SN70472N 34
SN7"'73N .38
SN7 "'74N 36
S'H·t7 5N 38
SN7476N .36
SN 7479N 4 60
5N 7"'60N 59
5N 7"'81N 1.10
5N7"'82N 1.10
SN7"'83N ~5

5N7485N 65
5N7 "'86N 39
SN7"'89N 1.75
SN7"'OON .39
SN7"'9 1N 65
SN 7"'92N 52
SN7"'93N 49
SN70494N 72
SN7"'95N 65
5N 70496N 72
SN7"'97N 31 0
5N 7041 00N 99
SN704 107N 3 2
SN704 109N 53
SN704116N 1.95
SN74121N 29
SN74122N .39

7400

CMOS
C04OQO
CD40D1
CD40D2
CD40D6
CD4OD7
C04OD6
CO<DD9
CD40 10
CDo4Ql1
CD40 12
CD401 3
CD4014
CD4015
CD4016
CD401 7
C0 4018
CD401 9
C004020
C004021
CD4022
CO"'023
CD4024
C04025
C04027 .
C04028
COo4029
CD<030
C04 031
C04032
C04034
CD4035
CD4037
CD404 0
CO<O<1
COo4042
CD4043
CD4044
CD4046
CO<O<7
CO<O<8
CD4049
CD40SO
C04051
CD4052
CD4053
CD4055
C0405 6
C04059
CO<D6D
CD4066
CD04069
CD407 0
CO"'07 1
CD40n
CD40 73
CD04075
CD40 76
CDo4Q77
C04078
C0<D81
CD4082
CD4085
CD4089

RETAIL STORES OPEN MON -SAT P.O. Box 17329 Irvine, Calif, 92713 FOR INTERNATIONAL ORDERS:
STORE 1310 '"B'" E. Ed lnger STORE 674 EI Cam ino Real . Direct Order Lines: (714) 558·8813 1401 E. Borch.,d (714) 953-Q6Q4

# 1 Santa An a, CA 92705 # 2 Tust in . CA 92680 Santa Ana CA92705 lWX'91O-595.1565
Showrooms, Retail , Warehouse Spec lallz ln9 In Systems (800) 854-8230 or (800) 854·8241 ' .



Precision
Panel Meters

Your 895
Choice

Oscillator/Divider IC

~n::tes Stable fB.Ie
60 Hz Reference IfIT'T'1
CMOS IC providesaccurate 60 Hz square
wave. Idealfor a battery-powered time
basel Hequires 3.58 MHzcrystal. available
throughyour neighborhood RadioShack.
3-15VDC . 8-pin DIPwith data.
276-1769 . .. 2.69

Jeweled D'Arsonval Movements

Combines Linear and 12L Technology
Creates almost any type of sound - music . phaser
gun. explosrons and gunshots! 28-pin DIP has 2
VCOs , low frequency osc .. noise genera tor. filter, 2
mixers, timing logic. Line level output. With data .
276-1765 2.99

SN76477 Sound Effects and Music
Synthesizer IC

Both 1088
Only

[ID
Pk9·
of 2

695
Each

Wide-angle meters let you monitor critical circuit changes-and dress up
your projects . Accuracy : :: 5% full scale . All are 23f, x2'/, x1'/4 ' overall and
require a 1'10" mounting hole.
0-50 I-lA DC. 270-1751 . . . . . 8.95
0-1 rnA DC. 270-1752 . . . . . 8.95

Basic Electricity
And Circuit Concepts

Vols. I and II

Tri-Color LED

H;~:ffe~
Pkg. of 3 Open-Collector

(Switching Type) Output
Ideal for tachs, pos ition sensing, count.
Ing. Detects magnetic fields elec tron i­
cally. 750 gauss "on" threshold . 5­
16VDC supply. TO-92 case . With data .
276-1646 .... 3/1.98

~ Tri·Color LED. Red on
DC, green on reverse DC.
yellow on AC. Max. current:
25 mAo276-035 1.39
lID Chrome Holders. Ideal
for panel mounting above .
276-080 . .. . Pkg. of 2/1.19

4" AC Cooling Fan 12/24 Hr. LCD

1295
Clock Display

Value and 1995Quality!
Ideal for power supplies. .
computers. hi-fi and Ham • TIme/Day/Date .
gear. Delivers up to 70 CFM. • 24-Hour Alarm Actual SIze!
yet very qu iet. Diecast ven- Just add switches and a buzzer for a comple te alarm
turi. U.L. recognized motor. clock! 0.25"-tall LCD has backlight. alarm set and PM in-
4.63x4.63x2.47:· 120VAC. dicators. Runs a year on single 1.5V battery. Accuracy:
60 Hz. :: 13 seconds /month. 277-1005 19.95
273-241 . . 12.95 Min i Piezo Buzzer. For above . 273-064 . . . . 1.99

Infrared LED
Emitter/Detector Pair

Interfaces With Any Logic
9400CJ . Truly, a multi-function de'
vice! Use as AID converter, data
transceiver. FM modulator/demodu ­
lator, RPM indicator. systems mea­
surements control and more . Oper­
ates to 100 kHz. 14-pin DIP with
data. 276-1790 . . . . . . . 3.49

v to F, F to V
Converter IC

Rhythm Pattern

~Gen5~;r

Build your own rhythm box
or drum synthes izer I Pro­
vides 6 separate patterns
which can be mixed. Trigger
outputs for wood block.
brushes. bongo . snare and ,
bass drum. 16'pin with data,
circuits . PM0 5 . MM5871.
276-1785 5.99

Noise Generator IC

269 White
or Pink
Noise

S2688. 17-bitshift register clocked
by internal osc. provides consistent
noisequality. Can also be usedas a
random eventgenerator. Single or
dualsupply. 8-pin DIPwith data.
Usewith 276-1785 (above).
276-1768 2.69

.49

.59

.59

.49

.59

.99

.59

.69

.59

.69
1.29

.59

.69

.69

.99

.79
1.29

.99

.99

.99
1.19

.99

.99
1.19
1.49
1.49
1.19
1.49
1.49
1.49
1.59
1.19
1.19
2.39
2.39

ONLYCat. No .

276-1900
276-1902
276-1904
276-1908
276-1910
276-1911
276-1912
276-19 13
276-19 14
276-1915
276- 1916
276- 1917
276-1918
276- 1919
276- 1920
276-1921
276-1922
276-1923
276-1924
276-1925
276-1926
276-1927
276-1929
276-1930
276- 1931
276- 1932
276-1934
276-1935
276-1936
276-1937
276- 1938
276-1835
276-1836
276- 1943
276-1944

Type

74L500
74L502
74L504
74L508
74L510
74L513
74L520
74L527
74L530
74L532
74L54 7
74L55 1
74L573
74L574
74L575
74L576
74L585
74L590
74L592
74L593
74L5123
74L5132
74L5151
74L5157
74L5 161
74L5 164
74L5 175
74L5 192
74L5 193
74L5 194
74L5 196
74L5367
74L5368
74L5373
74L5374

Improved 5-vo lt logic devices use
Schottky diode technology for
minimum propoga tion de lay and
high speed at minimum power.

Typ e Cat. No. EACH

4001 276-240 1 .69
4011 276-241 1 .69
4012 276-2412 .79
4013 276-24 13 .99
4017 276-24 17 1.69
4020 276-2420 1.69
4021 276-242 1 1.69
4023 276-2423 .69
4027 276-2427 .99
4028 276-2428 1.29
4046 276-2446 1.89
4511 276-2447 1.69
4049 276-2449 .79
4050 276-24 50 .79
4051 276-2451 1.49
4066 276-2466 1.39
4070 276-2470 .79
4518 276-2490 1.49
4543 276-249 1 1.99

Guaranteed Specs
4000-Series CMOS ICs

L~: 49¢

A DIVISION OF TANDY CORPORATION· FORT WORTH. TEXAS 76102
OVER 7000 LOCATIONS IN 40 COUNTRIES

Prices may vary at individual stores and dealers CIRCLE 33 ON FREE INFORMATION CARD

LOW PRICES AND NEW ITEMS EVERY DAY!
IN STOCK NOW AT OUR STORE NEAR YOU

C/)

oz
o
a:

@
...J
W

6
o«a:

102

All Prime from Major Semi­
conductor Manufactu rers.
Specs and Pin Out Diagram
Included wi th Each Device.

Use for isolated data transfer. 5ubmini
LED source rated 20 mA at 1.7VDC .
Matched detector uses a photo ­
transistor for high sens itivity.
276·142 Pair 1.99

Published by Texas Instruments Learning Center. DC
Circuits Vol. I covers basic concepts and related math .
Vol. II includes advanced methods of circuit analys is based on
Kirchoff's laws ..Get the comp lete course , save $3 .02!
62-2019 , 62·2020 . . . . . . . . . . . . . . . . . . . Both fo r 10.88

ladle Ihaeli



FUJI-SVEA ENTERPRISE
Q DrvIs/on of fU JI SlJ E'O Incorpo ra ted

P.O . Box ·10325 Ci nc inna t i. O hio 1524 0
T"I" x 2 1·4Tl2
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Cz
m

AVAILABLE NOW! ON LYS) .95
Add $1.00 lor shlppmg

JAPANESE TP.ANSISTOR SUllSTTMlON MANUAl.
An ,""""""",..~ ro~

suQsr,rvrJOf\ quod<> to' CJPP"o,."morE-ty
JCC() r ronSlY~

CCNE"f~ !hE' DA. ze 'fi: ooo
z,o !l€'f tE."~

Inr rro.....ctl()"l ,rxlvdE>\ 0 quod<>
TOu~roncltng .oco-ese
rrO"'~<;oo

A Q() D09" 8"
by " "'"co-e - bOOk

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?
TYPE 25 ·UP 10· 24 1· 9 TYPE 25 · UP 10 -24 1·9 TYPE 25 · UP 10·24 1·9

,
TYPE 25 · UP 10 -24 1· 9 TYPE 25· UP 10·24 1·9

2SA 473 .45 .55 .60 2S B 346 30 40 2SC 693 F 2SC 1226A 60 2SD 234 .60 .70 .80
2SA 483 200 2.20 250 2S B 367 1.10 1 40 2SC 696 2SC 1237 2 25 2SD 235 .60 .70 .80
2SA 484 1.50 1.75 195 2S B 368 B 1.80 225 2SC 708~ 2SC 1239 2 90 2S D 26 1 .35 .40 .45
2SA 485 1.40 1.60 1.80 2SB 379 .70 .90 2SC 710f:? 2SC 1279 .60 2S D 287 2.50 2.70 2.90
2SA 489 1.10 1.25 140 2S B 381 30 40 2SC 711 2SC 1306 2SD 300 4.50 5.00 5.60
2SA 490 .70 .80 .90 2S B 400 30 40 2S C-712 2S 1307 2SD 313 .60 .70 .80
2SA 493 45 53 59 2S B 405 30 40 2SC 7 15 2SC 1310 2SD 315 60 .70 80
2SA 495 30 .35 .40 2S B 407 80 100 ",;2S C 717 2SC 1312 2SD 325 60 .70 .80
2SA 496 50 64 70 2SB 415 30 40 2S C 72 7 2S C 1313C 2S D 330 60 70 .8 0
2SA 497 100 120( 1.30 2S B 434 80 100 2S C 730 2S 1316 2SD 350 3.80 4.00 4.40
2SA 505 .50 .64 .70 2S B 435 90 1.20 2SC 73 1 2SC 1317 2S D 380 5 20 5 40 5952SA 509 30 .35 .40 2S B 440 40 59 2S C 732 2SC 1318 2S D 38 1 85 1 00 1.102SA 525 .50 .64 .70 2S B 449 1.30 160 2SC 733 2S lJ25A 2S D 424 380 4.00 44 0
2SA 53 0 1.50 1.70 1 90 2S B 461 1.20 2SC 734 2SC 1327 2S D 42 5 2.90 3.20 3 .40
2SA 537A 1.50 1.70 1.90 2S B 463 1.20 2SC 735 2SC 1330 2S D 42 6 3 10 3.30 3 .60
2SA 539 40 45 .50 2SB 471 1 40 2SC 738 2SC 1335 2SD 427 1.80 2.00 2.252SA 545 .45 .53 .59 2S B 472 280 2SC 56 2SC 1342 2S D 525 .90 1.10 1.202SA 56 1 .30 .35 .40 2SB 47 J 1.00 2SC 756A 2SC 1344 2S D 526 60 .70 802SA 562 .30 35 40 2SB 474 90 2SC 763 2SC 1358 2SK 19BL .50 .55 .60
2SA 564A .20 27 30 2S B 481 1 20 2S 772 2SC 1359 3SK 22Y 1.40 160 1.802SA 565 .70 80 90 2SB 492 80 2SC 773 2SC 360 3SK 39 .90 1.10 1.20
2SA 566 2.50 270 3.00 2S B 507 1.00 '2SC 774 2SC 1362 3SK 40 .90 110 1 202SA 606 1.00 120 1.30 2S B 509 .30 2SC 775 2SC 1364 3SK 41 1.30 1 45 1.602SA 607 1.10 125 140 2S B 51 1 90 2SC 776

~~~:m
3SK 45 1.30 145 1602SA 624 70 80 90 2S B 514 .90 2S C 117 AN 203 140 160 1802SA 627 3.10 330 360 2SB 523 .90 2SC 78 2SC 1384 AN 2140 1.50 170 1.90

2SA 628 30 35 40 2S B 526C .90 2SC 781 2SC 1396 AN 239 4.20 440 4.90
2SA 634 .40 .45 .50 2S B 52 7 1.20 25 783 280 2SC 1398 AN 247 2.50 2.70 3.00
2SA 64 0 .30 .35 .40 2S B 528D .90 2SC 84 40 2SC 1400 AN 274 1.50 1 75 1.95
2SA 642 .30 .35 .40 2S B 529 .90 2SC 785 45 / 2SC 140 2 AN 313 3.00 320 340
2SA 64 3 .30 .40 4 5 2SB 530 3.70 5 J 89 1.00 2SC 1403 AN 315 1.80 2.00 2.25
2SA 653 1.90 2.10 2.40 2SB 531 2.25 2SC 790 1 001 2SC 1407 .50 BA 511A 1.80 2.00 2.25
2SA 659 .35 .40 .45 2SB 536 1.3 0 2SC 793 2.50

~~8 :m:;:::::r.~g
BA 52 1 1.90 2.10 2.40

2SA 66 1 .50 .64 .70 2SB 537 ~SC 799 2.50 HA 1151 1.50 1.75 1.95
2SA 66 3 3.65 3.80 4.20 2S B 539 SC 828 .30 2SC .14 45 2.50 HA 1156W 1.60 1.80 2.00
2SA 666 .35 40 .45 2SB 541 2SC 829 .30 2SC 1447 .60 HA 1306W 2.00 2.20 2.50
2SA 671 .80 .90 1.00 2S B 554 2SC 830H 3.00 2SC 1448 .70 HA 1339 2.50 2.70 3.00
2SA 672 .30 .35 .40 2S B 556 2SC 838 .45 2SC 1449 .60 HA 1339A 2.50 2.70 3.00
2SA 67 3 .35 .40 .45 2S B 557 2SC 839 .40 2SC 1451 1.00 HA 1342A 2.50 2.70 3.00
2SA 678 .35 .40 .45 2S B 56 1B 2SC 853 90 2SC 1454 320 HA 1366W 2.50 2.70 3.00
2SA 679 4.20 4.40 4.90 2S B 564 2SC 867 4.~ 2SC 1475 80 HA 1366WR 2.50 2.70 3.00
2SA 68 0 4.20 4.40 4.90 2S B 59 5 2SC 867A 4.~ 2SC 1478 50 LA 403 1P 1.80 2.00 2.25
2SA 682 .80 .90 1.00 2S B 59 6 _ 2SC 870 .45 2SC 1509 .50 LA 4032 P 1.80 2.00 2.25
2SA 683 .30 .35 .40 ~SB 600 2SC 871 .45 2SC 1567 .60 LA 405 1P 1.80 2.00 2.25
2SA 684 .35 .40 .45 2SC 183 2S C 895 4.90 2SC 1567A .60 LA 4400 1.90 2. 10 2.40
2SA 69 5 .40 .53 .59 2SC 184- 2S C 897 2.50 2SC 1584 6.0 0 LA 4400Y 2.00 2.20 2.50
2SA 697 .40 .53 .59 2SC 28 1 2S C 898 3.00 2SC 1586 6.50 lA 4420 2.00 2.20 2.50
2SA 699A .50 / 64 .70 2SC ,283 2SC-900 .30 2SC 1624 .60 lD 3001 2.00 2.20 2.50
2SA 705 .40 .53 .59 2SC 284 2SC 923 . .30 2SC 1626 .60 M51 513l 2.00 2.20 2.50
2S A 706 .85 ' 1.00 1.10 2SC317 2SC 929 .30 2SC 1628 .60 STK 011 3.80 4.00 4.40
2S A 71 5 .60 .70 .80 2SC 352A 2SC 930 .30 2SC 1647 .70 STK 01 3 7.60 8.00 8.80
2SA 71 9 .30

I~~
.40 2SC 35JA 2SC 941 .30 2SC 1667 3.00 ST K 015 4.20 4.40 4.90

2SA 72 0 .30 .40 2SC 367 2SC 943 .45 2S C 1669 .90 / ST K 435 4.50 5.00 5.60
2SA 721 .30 / .35 .40 2SC 369 2SC 945 .30 2SC 1674 .30 .40 ST K 439 7.90 8.00 8.80
2SA 725 .30 .35 .40 2SC 370 2SC 959 1.30 2SC 1675 .20 .30 ,/ TA 7045M 2.00 2.20 2.5 0
2SA 72 6 .30 .35 .40 2SC 371 2SC 971 .90 2S C 1678 1.10 1.40 TA 7055P 2.00 2.20 2.50
2SA 733 .20 .27 .30 2SC 372 2SC 982 90 2SC 1679 3.00 3.20 3.4 0 TA 706 1AP .90 1.10 1.20
2SA 738 .40 / .53 .59 2SC 373 2SC 983 .70 2S 1681 0 .35/.40 TA 7062P 1.10 1.25 1.40
2SA 74 0 1.50 1.70 1.90 2SC 374 2SC 1000 .45 2SC 1682 .30 .35 .40 TA 7203P 2.50 2.70 2.90
2SA 743 A .8 5 1.00 1.10 2SC 375 2SC 10 12 1.50 2SC 1684 .30 .35 , 40 TA 7204 P 2.00 2.20 2.50
2SA 744 4.20 4.40 4.90 2S C 377 2SC 10 13 .70 2SC 168 7 .40 .45 .50 TA 7205P 1.60 1.80 2.00
2SA 745R 3.80 4.00 4.40 2SC 380 2SC 1014 .70 2S C 1688 .35 .40 .45 TA 7222P 3.40 3.55 3.90
2SA 747 4.20 4.40 4.90 2SC 381 2S C 1017 1.00 2SC 1708 .30 .35 40 TA 73 10P 1.30 1.45 1.60
2SA 748 '.70 .80 .90 2SC 382 2SC 1018 .80 2SC 1728 .70 .8 .90 TBA 810SH 1.90 2.10 2.40
2SA 750 .35 .40 .45 2SC 383 . 2SC 10 30 2.40 2SC 1730 .45 .53 .59 TC 5080P 5.00 5.20 580
2SA 755 .80 .90 1.00 2SC 38 7A 2SC 1047 .45 2SC 1756 .50 .55 .60 TC 5081P 3.00 3.20 3.40
2S A 756 2.30 2.40 2.65 2SC 388A 2SC 1051 3.90 2SC 1760 .70 .80 .90 TC 508 2P 3.40 3.55 3.90
2SA 758 3.40 3 .55 3.90 2SC 39 4 2SC 1060 .90 2SC 1816 1.50 1.75 1.95 UH IC 001 4.20 4.40 490
2SA 764 3.80 4.00 4.40 2SC 403 2SC 1061 90 2SC 1856 .45 .53 .59 UHIC 002 4.20 4.40 4.90
2S A 765 3.10 3.30 3.60 2SC 430 2SC 1076 39.00 2SC 1885 .4 5 .53 .59 UHIC 00 3 4.20 4.40 4.90
2S A 774 .40 .45 .so 2SC 454 2SC 10 79 3.90 2SC 1908 .30 .35 .40 UHIC 004 420 4.40 4.90
2SA 777 .50 .64 70 2SC 458 2SC 1080 3.90 2SC 1909 1.80 2.00 2.25 UH IC 005 4.20 4.40 4.90
2SA 794A .60 70 80 2SC 460 2SC 1096 2SC' 1945 4.50 5.00 5.60 uPC 20C 2.10 2.50 2.80
2S A 798 .50 .55 .60 2SC 461 2SC 1098 2SC 1957 .60 .70 .80 uP C 563 1.90 2.10 2.40
2SA 8 14 .70 80 90 2SC 478 2SC 1111 2SC 1969 3.60 4.00 4.40 uPC 575C2 1.30 1.45 1.60
2SA 815 .60 .70 .80 2SC 481 2SC 1114 2SC 1973 .70 .80 .90 uPC 576 1.90 2.10 2.40
2SA 816 .50 .6 4 70 2SC 482 2SC 1115 2 SC 1975 1.30 1.70 1.90 uP C 59 2H .70 .80 .90
2SA 818 .70 .8 0 .90 2SC 484 2SC 1116 2SC 1978 5.40 6.00 6.60 uP C 1001H 1.90 2.10 2.40
2S A 837R 2.50 2.70 2.90 2SC 48 5 2SC 11I6A 2SC 2028 .5 0 .64 .70 uP C 1008 C 4.20 4.40 4.90
2SA 839 T 1.30 1.45 1 60 2SC 486 2SC 1124 2SC 2029 1.50 1.80 2.00 uP C 1020H 1.90 2.10 2.40
2SA 908 8.60 8 80 9 80 2S C 493 2SC 1127 2SC 2074 .80 .90 1.00 uPC 1025 1.90 2.10 2.40
2S A 913 .70 .80 .90 2S C 495 2SC 1161 2SC 2076 .50 .64 .70 uPC 1154 200 2.20 2.50
2SB 22 .30 .35 40 2SC 496 2SC 1162 .70 2SC 209 1 .90 1.10 1.20 uP C 115 5 2.00 2.20 250
2SB 54 .20 .27 30 2SC 49 7 2SC 1166 I ,20 2SC 2092 1.80 2.00 2.25 uP C 1156 1.90 2.10 2.40
2S B 55 .40 .53 .59 2SC 509 2SC 1167 / 3.80 ' 2SC 2098 3.20 3.40 3.70 uPD 86 1 8 00 840 950
2SB 75 .35 .40 .45 2SC 5 10 2SC 1170B 3 80 2SC 2166 1.4 0 1.60 1.80 uPD 857 8.00 840 9.50
2S B 77 .35 .40 .45 2SC 515A 2SC 1172B 320 2S D 72 .50 .64 .70 uPD 858 6.00 630 7.00
2SB 173 .30 .35 40 2SC 517 2SC 1173 .50 2SD 77 .35 .40 .45 PllOIA 300 4.20 460
2SB 175 .20 .27 30 2SC 535 2SC 1175 .35 2S D 90 1.30 1.45 ' 1.60 Pll 02A 5.00 5.20 590
2SB 176 .30 .35 .40 2SC 536 2SC 11 77 100 2S D 91 1.30 1.45 1.60 Pll03A 7.60 8.00 880
2S B 178 .35 .40 45 2SC 537 2SC 1189 1.00 2S D 92 1.30 1.45 1.60 C ·3 00 1 1.30 1.45 1.60
2S B 186 20 .27 .30 2SC 627 2SC 1209 30 }~g ~~8 1.60 1.80 2.00 2SC F8 2.20 2.70 290
2S B 187 .20 .27 .30 2SC 631 2SC 12 110 30 2.90 3.20 340 4004 1.90 2.10 2.40
2S B 202 1.10 120 1.30 2SC 632A 2SC 12 12A 8 0 2S D 130 1.10 1.25 1.40 4005 2.00 220 2 50
2SB 220 90 1 10 120 2SC 634A 2SC 12 13 30 2SD 187 .35 .40 .45 SG 613 5.~ 8.50 8.90
2SB 303 .30 .35 .40 2SC 680 2SC 121 5 .35 2SD 201 2.30 2.40 2.65 78105 .90 1.00 1.10
2SB 324 .30 .35 .40 2SC 68 1A 2SC 1222 20 2SD 202 34 0 3.55 390 MPS U31 1.50 1.70 1.90
2S B 33 7 1.40 1.110 1.80 2SC 684 2SC 1226 50 2S D 218 2.50 2.70 3 00 SN 7400 .15 .17 .19

PRICES MAY CHANGE WITHOUT NOTICE
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w nte or Call lor Our Exclu,l \fe

" U SED PER IPHERAL FLYER"

(603)382-5179
- Mastercharge & VISA Accepted

. Phone Ord ers Are Welcome •
- Pnc es May Not Include ShIPPing & Handl mg

- Ou_ntlt les Arc t nmt eo . Prlces Are SUbject To Change

- Auto Send Rece lvf1 - Pap er Tape Reader-Punch

JUsr IN'! I ~ Teletype~ machine s With keyboar d . pri nt er . case .
tape reader & punch . USED. as-I s (may need some repa ir or

ad justmen t) BARG AIN PRICED '

ONLY S29 9 .0 0
· ·Ttl .t, ~. · is I ll'I1SltrtdTrldIlJl ,k tl Tt I.ln' Cu,

IBM MODEL 1 980 KSR
{1<e., bOIfd S. nd·RI>C• ••e ,

"SELECTRIC*" I/O PRINTERS
Used. removed from service (prevIously under m_,ntenance conlrICI).

as -IS. good to exceneru cc ncruc n. Dala

ONLY ' 3 9 9 .0 0 WHILE 7HEYL~5 7'"
Prien ,nclude e' lI""9 & , I'llpp,ntjl .,.,,11'1"' 1"0 U 5

NEW SHIPMENT!!!
useoDAISY WHEEL TERMINALS

Featuring D IABLO 'H YT YPE' PRINTERS
Features:
.KSR/I Plot Modes
. ASCII RS-232 110
·110. 115. 300BaudInput
· Oual Pitch 110.1 2)
. 30 Day Guarantee
.ManyMore Exciling

Featuresl

'TN , ~ 11MCtrp

"1i!iIELETYP( ASR-33 SPECIAL!!

These used. cle_ned _nd refur boshed D.usy Wt'leel Termln _ls featu re the
FAMED DIAB LO - HYTYP E~ D_,sy Wheel Pnnter WIth .ts mult ltlJde 01 c_p_ ·
b,htUlS Includes 1160- t'lorlzonl al & 1I"8~ \fe r1 . c_ l sp.llcmo rn t he ~PLOT~ mode

- l.IMITED OFFER. SPECIAL PRICE!-

ONLY $1 6 5 0 .0 0
We . 150 of/er m.ny typ es or prmters

..Selec t rlc" " , KSR, RO & More

,.--------FOREXAMPLE- - - - - - - ,
I/ O "SELECTRIC" PrmterfT ypewnter. Corresc code , 1 5~

frame . twy. duty 735-745 mact nne _nd sereno -us. N C Data and
scn ereencs Includ ed , AS-IS. ope ratrcnat cond Only S4lSi .OO

~,~:Wp~~:::'rl rPo,n """""'I(,./.,,'} I. ''''q:lo'''} 10""'"' ''' u s J t i ll 'If I " r~

• Minimum order $5.00
• Please inclu de $1.00 for pelt.
• Vis.a, Me and COD acapted
• Phone Ofdt rl are welcome

Mini Reed \ '-'0.' ~
Switch MINlATURI
__~_ .... AOJUn.....

~~. '~~~r $1.00 C"A~2:: 50¢

~~ Horse-,; = =ClltPI " . shoe :::.sTube _
350 mf 330V \00 I
n o mf 360V t50 I $3.'S

CHANEY
e le ctre::Jr1k:::s inc.

C2'1081

21122 22 l AAfrtSIST OJl. FOfI UDYE '"

" YOU tl AYE AlJl.EAO Y PIJ1IlCHAS[O n' [ Ti n ",?? t ICIP YOU "'AT aUT
THE PC 10 "''' 0 ""0 IllUAUeTICfrtS O"'LT. C2368 5 $10.00 4

P.O. BOX 27038 , DENV ER, CO. B0227 (303) 7B1·575O

'SOU\1l EFFECTS GENERATOR BASIC KIT
IlCJloj CIIAI. [y [ UCTJlOOlICS "':'ku IT POUlll [ TO e vu,e 1'QUA OW"'
SO"""O [ r FEC TS c;tlroEiIIlT OII.WlT HOIJT ' '' ElwOl''C A FOIlTU/roE. 'Ii[ SU" "l Y
TOU WIT .. t- e Tl 7P.77 IOllfilO CHI P ,. LUS '" ETC.. ED "'hD OA1Ll[O
CL AU [ ,. OKY PC IO AJlt) WIT H S C.. O"ATIC AJwD LA T OUT I.. CTJIUCTIO",S .
T.. IS 10 "''''0 .. ...IitU IT 1 1..... [ TO IUl lO '" ,, [ .. ( litH O'! CU ' AlL£ OF
P,d S[1Il $OUIWOS, LOCOI'1OTl YE , S , . [IlI S , AI ll:PLAJrl[ S , Cl..OCU , ne'l
Do n _or REQUI RE 0 11' CWITCt.C , OR OTtI[" UP(JI , l v [ / UtoU' UAL
COt"l'O" U U . You ' UPPL Y OtroL Y A r £'ool UA IIOARO RES IS TORS. CAP-. 1I
AC I TOR', NI TCHU , POTS. 'PO kER , 2N2212 TRAIISIUOtl u.o ' V ~

I ATTUIT ... BAS I C k IT COIIU I JrtIJoC ~:f
HUli?? , PC l OU D Cl3883
O O IJrtSTRUCTl OJrt' 0I{.y$5.9 5

StrobeTube & rIgger l!!l LED q~

-C= . iU' -- l!!l Flasher~

'''~ '' ' ''''''Vl!!l K lt~~ ~~:: , ~· t, . ml t ::::'::"";i.·~c ..
s1.75 ~:~ ~:~:: ml l E.::::':: "E'~.:.

~...~ . ... IUC · Ial -- em" $2.49

6VDC Xenon l!!l.Dlgltal ~. .
Flasher l!!l Counting •
Kit 121 Module .lI

l!!l.=';:-2::-. "
l!!l - .,,- - - 51'.l!!l ;;::...-::' :-;-'" .

·-::1~2~O':':V-:A;:;:C;;';';;';';"~~~l!!lIWheel ol~
Xenon I _L~ l!!l Fortune _

~t~ !f~:?:c~J;
:::..... $7 .50 ~~ mJ ' :::'~:~I!';~. 99

l!!l 121 12Il!!l12Il!!l12l 121 12I121l!!ll!!l12l 121 121 12I l!!l12l121121
LED Panel BUB-MINIATURE E LECTRE T

Mounting Kit CONOENSER ~~~EOS·1.50

=~, -81:1 ft) ; : 1 ;' :,~: ' ; : 'l : ;. '~.:; ;;:~~;.:;;~';';'"
12 se ts for $1.00 $"'.Ou " , ~nI U "I OU , ' tro ' I _CO"'l

LARGE QUANTITIES AVAILABLE
51.35 ..ch 10for512.SO

22/44 EDGEBOARD CONNECTOR
TIN SOLDERTAIL .15&" x .200"

Stor e & War.house Hour s
9AM · SPM

Monday thru Friday
Sa tu rday

10AM ·3PM

905 S. Ve rmon t Ave. SEND FOR OUR FREE CATALOG

Los Angeles. CA 90006 TERMS
(213) 380-8000 • Qu antities limited

- Min . Ord er 510.00
• Add 12.00

Shipping USA
• C. li l . R. s. Add 6-1_
• Prompt Shipping

Power
Supplies

REED RELAYS POr~~TBRREUL~~~LD
9·1SVOLTD.C. ",~"yl.

NORMAllY OPENED :3 _mpeont _cll G
CONTACTS : 1 amp max. : ~~:~~~~~~()l l
~c;6c~sli~:a~~~:.x1 f~~tf .Used but fu lly l . sl .ct '"

long v. in ch high $1.25 ••chspeclly tOI l VOIl<1ge
S.P.S .T. 1500 ohm coil LARGE QUANTITIES AVAILABLE

::::=--- $1.1S each 3x5" OAKTRON
U.P.S.T. 12OO ohmcoll SPEAKER
~$1 .30 each

-==='----'""- ~3oz. Magne t
3.P.S .T. 750 ohm c oi l ~ 8 OHM Im pe da nce

~ $1.50each .... . S 2. 50eac h

5 volts
@25amps,
SURPLUS UNITS IN

~tT~T~T~~Sv~:C04;; :~~: LIKE NEW CONDITION
REGULATION :O.1% + 5 mV ~
NL·FL. ~ 0.1% ± SmV lor 10% .. I
Input ch ange 65"
RIPPLE : 2mV RMS max. , 20 mV I
P·Pmax. 51" L
STABILITY: Typ;call y 10mV for -~1""~="--'-2'-' ~~~) I
eight hour period 79.ooper unit

ALL ELECTRoniCS CORP.

REMOTE SENSING, REMOTE VOLTAGE ADJUSTMENT,
OVERLOAD PROTECTION and OVERVOLTAGE PROTECTION

CIRCLE 46 ON FREE INFORMATION CARD ' CIRCLE 8 ON FREE INFORMATION CARD CIRCLE 43 ON FREE INFORMATION CARD

M d 1 Our "macho
o e 16.9. meter" is a tough ,

3 Y2-digit bench DMM with 0.25% basic
DC accuracy , large 0.6" LCD display ,
range and functio n annunciators on the
display and I- year batt ery life.

M d 1 Our rugged. hand ­
o e 130. held 3'Il-digit LCD

DMM has five full functions. 0.5 % basic
DC accuracy , easy-to-use ro tary switc hes.
impa ct-resistant case, light (only 10 oz .)
weight and a l OA current range.

Mastercharge
Bankamerlcard

and
COD AcceptBd
add $10.00to
COVfl( shipping
handling insurance
N.J. res. add
5'fstax.

$99

PRICES SUBJ ECT
TO CHANGE

CA LL
TODAY

-.=c
FREE

TEST LEA DS
WIT H EVER Y

OR DER

$149

"WE SERVIC E WHAT WE SEL L "

S END FOR OU R C ATALOG

26 JUST ROAD, FAIRFIELD, N.J . 07006
OUT OF NORTHEAST- CALL COLLECT

KEITHLEY

AMPOWER INST., INC.
,/

Call TOLL FREE:
NORTHEAST REGION (800) 526- 251 4

N.J . CALL:

(201) 227-7720

Model 179. H as
all the features offered by
the 178 plus TRMS AC, AC
and DC current , 10ILV sen-

si~i~ity, and . . . $319

- :c:-;;;- ,: ;~ ~

r :... ., -
, • , I .

Also has pushbu tto n null .

Model 177. Th is
five-functio n. 4'/2-digit I
DMM has lILV. lmO , InA
sensitivity. TRMS AC,

0.03 % basic ac. -.. $429
curacy an d 1V analog out put.. . .

Model 179-20A
Has all the fea tures of the
Mode l 179 but also includ es
an ad ditiona l 20A ran ge,

for applica tions $359
beyond the 2A range of most DMMs .

switch selectable HI-LO ohms .

en
Q

Z
o
c:....
Q
w
....I
W

6
s
-cc:
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CMOS PLASTIC POWER
CD40008E .19 CD4021BE .99 CD4046BE 1.25 CD4061BE .29 CD4522BE 1.75 TRANSISTORS
CD4001BE .39 CD4022BE 1.29 CD40478E 1.25 CD4082BE .29 CD4526BE .99

TiP30 .39 PNP 1 AMP 100VCD4002BE .34 CD4023BE .39 CD4049BE .69 CD4065BE .79 CD4527BE 1.45
CD4006BE 1.29 CD4024BE .79 CD4050BE .69 CD4086BE .95 CD4528BE .99 TIP3' .42 NPN 3 AMP1 00V
CD40078E .29 CD4025BE .39 CD4051BE .99 CD4093BE .79 CD4531BE .99 TIP32 .43 PNP 3 AMP 100V
CD40088E .84 CD4026BE 1.79 CD4052BE 1.25 CD4099BE 1.75 CD4532BE 1.50

TIP41 .59 NPN 6AMP100VCD4009BE .69 CD4027BE .49 CD4053BE 1.25 CD4104BE 2.95 CD4539BE 1.15
CD4010BE .69 CD4028BE .89 CD4060BE 1.99 CD4502BE 1.45 CD4543BE 1.65 TIP42 .54 PNP 6 AMP 100V
CD4011BE .49 CD40298E 1.29 CD4066BE .89 CD4506BE 1.99 CD4553BE 3.95 TIP115 .59 PNP 2AMP 60V
CD4012BE .39 CD4030BE .79 CD4068BE .34 CD4510BE 1.25 CD4555BE .89 TIPl 20 .54 NPN 5 AMP 60VCD4013BE .59 CD4033BE 1.79 CD4069BE .34 CD4511BE .99 CD45568E .89
CD4014BE .69 CD4034BE 2.99 CD4070BE .49 CD4512BE .99 CD4581BE 2.25 TIP122 .74 NPN 5 AMP1 00V
CD4015BE .89 CD4035BE 1.39 CD4071BE .39 CD4514BE 2.45 CD4582BE .99 TIP125 .74 PNP 5 AMP 60V
CD4016BE .59 CD4040BE 1.89 CD4072BE .29 CD4515BE 2.45 CD4584BE .89 TIP127 .85 PNP 5 AMP 100VCD4017BE .89 CD4041BE 1.75 CD40738E .54 CD4516BE 1.75 CD4585BE 1.50
CD4016BE .89 CD4042BE .69 CD4075BE .69 CD4516BE 1.25 CD4702BE 9.95 TIP2955 .83 PNP 15 AMP SOV
CD4019BE .89 CD4043BE .99 CD4076BE 1.29 CD4519BE .89 CD4724BE 1.96 TIP3055 .70 NPN 15 AMP SOV
CD4020BE 1.39 CD4044BE .99 CD4078BE .45 CD4520BE 1.25 FT3055 .59 NPN 10AMP 60V

.....
<0ceo

c,
Cz
m

Z80· SIO/ 0 2.5 MHz 30.50
Z80A·S IO/0 4.0 MHz 36.70
Z80-SIO/1 2.5 MHz 36.00
ZaOA·SIO/1 4.0 MHz: 44.10
Z80-SIO/2 2.5 MHz 36.00
Z80A-SlOn 4.0 MHz 44.10

OPTO SALE
L.E.D . lAMPS

LED209 T· 1 3 mm Red .09
LED211 T-1 3 mm Green .19
LED212 T·1 3 mm Yellow .14

LED220 T-H~ 5 mm Red .11
LED222 T-1 ~ 5 mm Green .24
LED224 T·H 4 5 mm Yellow .16

DISPLAYS
FND357 .375' Common Cathode .99
FND367 .360' Common Cathode 1.24

(high brightness)
FNDSOO .50D" Common Cathode .99
FND507 .50D" Common Anode .99
FND560 .500" Common Cathode 1.24

~gh brightness)
1.24FND567 .5()(j mmon Anode

(high brightness)
DL704 .300- Common Cathode 1.29
DL707 .300"' Common Anode 1.29
DL747 .630'" Common Anode 2.29

ISOLATORS
ILD74

g~~~~~ol=:~r
1500V 1.29

ILQ74 1500V 3.95
MCT6 Dual Optc Isolator 1500V 1.29
TIL111 octo Coupler 1500V .54
4N26 Opto Isolator 2500V .54
4N32 Opto Isolator 2500V .69
4N33 Opto Isolator 1500V .65
4N36 Opto Isolator 2500V .79
4N37 octo Isolator 1500V .65

74 lS447N .59

BCD to 7 segment decode r / d riv e r o / c

2.5 MHz $10.40
4 0 MHz 12.05
2.5 MHz 6.65
4.0 MHz 8.00
2.5 MHz 6.65
4.0 MHz 8.00
2.5 MHz $22.35
4.0 MHz 28.00

~Zilog

MOS MEMORIES
MOS St at ic RAM 's

Part No. Price
2102LFPC 1.19
1K {1K x 1YLow Power 350ns 16 PIN
2102LHPC 1.29
1K (1K x 1) Low Powe r
High Performance 250ns 16 PIN
2102-1PC 0.99
1K (1K x 1) 450ns 16 PIN
P2111-45 3.50
1K (256 x 4) 450ns 18 PIN
P2112·35 3.25
1K (256 x 4) 350ns 18 PIN
2114L 5.95
Low Power 4K (1024 x 4) 300ns

MOS Dynamic RAM's
TMS4060-30 3.25
4K (4K x 1) 300ns 22 PIN
TMS406D-20 3.95
4K (4K x 1) 200ns 22 PIN

UART' s
AY5-1013A 3.95
o to 40K BAUD 40 PIN
AY3-1015 4.95
o to 30K BAUO 40 PIN Smgle 5V supply

1K CMOS RAM
5101 5.95
1K (256 x 4) 450ns 22 PIN Low Power

4K CMOS RAM
P4315-45L 4K (4K x 1) 450ns 18 PIN 14.95
P6504 13.95
4K (4K x 1) 550ns 18 PIN 110MW
P6514 16.95
4K (1K x 4) 450ns 18 PIN 110MW

SHIFT REGISTERS
3341APC FIFO 1 MHz 5.50
3342PC 64 Bit Shift Register 4.45
3347PC 80 Bit Shift Register 3.95

ECl RAM
10410ADCIHM 2106 Special 1.95
256 x 1 Bit Fulty Decoded 15ns 16 PIN

2800 1 $195.00 16 all CPUwith segmen ted address space
10 8 Meg abytes

28002 5150.00 16 Bit CPU with non segmented address
space 10 64K bytes

All Products Stocked in Depth
Largest Zilog Inventory

Z80·CPU
Z80A-CPU
Z80·P IO
Z60A·PIO
ZBO·CTC
Z60A·CTC
zaO·DMA
Z80A·D MA

1980 IC MASTER
over 2 700 PA GES

Complete integrated circult data selector. Master
guide to the latest J.C: s including microprocessors
and consumer circuits. 45,000 device types listed.
5,000 new device type s added. Complete new sec­
tion on MPU boards & Systems.

Free Quarterly ~
Updates Special $49.95

$8 .95

$5.95
$8 .95

SUMMER 10' . Qly drscount on 100 pieces per cevice type
(oll er va li d until August 31. 19801

SPECIAL "ACTIVE IS AGGRESSIVE"

DUAL-IN-L1NE - LOW PROFILE - I.C. SOCKETS
CONTACTS PRICE CONTACTS PRICE _

8 PIN m ~ PIN ~1

~ ~~:~ :U ~~ ~~~ ::~ . I I
18 PIN .17 40 PIN .31
20 PIN .19

• b~;r~;iA~~kcgg':Jj;:x'T~6~E FOR THE HIGHEST QUALITY, AN SOCKET SALE

LINEAR I.Co's
LM301AN ·8 .34 LM723CH .69
LM304CH .89 LM723CN ·14 .49 .
LM307N-8 .29 LM725CN·8 1.25
LM30SN-8 .89 LM733CN-14 1.59
LM30SCH .95 LM739CN·14 1.29
LM309K 1.29 LM741CH .65
LM310HC 1.49 LM741CN·8 .44
LM311N·8 .59 LM747CN·14 .59
LM317T 1.49 LM748CN-8 .39
(TO· 220j T8A8 10DAS 1.29
LM318N-8 1.45 LM1456N-6 .49
LM316CH 1.75 LM1488N-14 .69
LM324N .59 LM1489N·1 4 .69
LM339N .59 LM3046N-14 .99
l.M348N-14 .99 LM3302N-14 .55
LM35SN·8 .79 LM3403N· 14 .89
l.M380N-14 1.19 LM3900N .49
LM555N-6 .49 LM4136N-14 .99
LM556N-14 .49 ULN2Q03AN .99

16K MOS DYNAMIC RAM's (16 PIN)
416-5 (3OOns) C ERAMIC •
416-3 (2oons) CERAMIC

1K BiPola r RAM (25ns)
9 3 425APC / 25 1 1- 1

MICROPROCESSOR SCR's and TRIAC's
Cl06D .34 SCR 5 amp 400V TO·220

CHIP SETS TIC116B .97 SeA 8 amp 200V TO·220
TIC126B 1.09 Se A 12 amp 200V TO-220
TiC216B .99 Triac 6 amp 200V TO-220

Part No. Price Part No. Pric e Part No. Price TIC226D .95 Triac 8 amp 400V TO·220
TIC236D 1.45 Triac 12 amp 400 V TO ·22O

80 8 0A 5 5 .95 6 80 0 $6 .50 6502 $9 .95
TIC246D 1.45 Tria c 16 amp 400 V TO ·220

8085 11.95 6 802 11.95 6504 9.95 Bi-Fet OP AMPS
9.95

TL06 4CN 2.00 Q uad low pow er
650 5 TL071CP .69 Low noise

821 2 2 .75 6 810 3 .75 TLQn ep 1.19 Dual low noise
TL081CP .49

t~irj~~~~ input82 14 3.95 6 82 0 4 .95 6520 6.95 TL082CP .99
TL084CN 1.95 Qu ad J-FET input

82 16 2.95 6 82 1 3 .75 6522 9.95

8224 3.45 68 50 3 .95 6532 13 .95

EPROM'S82 2 6 2.95 68 52 3.75 6551 13 .95

~
8228 4.98

C2708 5 6 .9 5
l K x8450 ns

8 238 4.98 TMS2532 $1 19.95

82 5 1 6.95

Special
32K (409 6 x 8) 450 ns

825 3 10 .95
TMS2716 524.9 5
16K (2 K x 8 ) 450 n s

8255 6.95 of the (3 power suppl ies) T .!. Version

8257 10 .95 C2716/TMS2516 ~
8259 12.95 month

16K (2K x 8) 450 n s •
(S ing le 5V s upply-Inte l ve rsion ) Special $19.95

CIRCLE 5 ON FREE INFORMATION CARD 105



4/1.00
41100
-411.00
3/1 00
6/1.00
411.00
4/1_00
4/1_00
41UXl
4(100
41100
5/1.00
41100
41100
4(1_00
,(1100
511,00
51100
51100
51100
51100
311.00
"00

su s
1.95.,
1.95

''''

2<.95
19.95
7.50

19.95
6.95

$14.95
14.95
4.95

14.95
7.95
7.'"
' .25

V.9
4.<9
1.75

19.95
11.95
3.95

17.50
3.75

10.95
14.95
3.95.

25.001'"
13.95

13.50
13.50
13.50

TELEPHONE/KEYBOARO CHIPS
Pus h Bu tton T el e ph on e ot an er
Repertory O la ller
CM OS C lo c k Ge ne r" t o r
Keyboa rd Encoder ~ key , !
Keyboa rd En c o d er 15 k~s
Key boud En code r 16 keys
Keyboard En co d er keys

ICM CHIPS
CMOS Pr1Qsion Tuner
CMOS LEDs~"d1mmer
OSc:ibto r Controller
Seven Oteade Counter
CIOdf. Gtnemor

SM 76477
SOUND GENERATOR

Geoemes Complex Sounds
lowPower - Programma.ble

$3 .95 each

NMOS REAO ONLY MEMORIES
128X9 X7 ASCII ShIfted wrlt1 Greek
128X9 X 7 MattiSvmbof & Pictures
128X9 X7 Alp'" Control CIIor Gen

SCR AND FW BRIDGE RECTIFIERS
lSA i:J.0N SCR(2N1149)
35A~ w:N SCR
l M @ YJ(N SCR
12.\ ~' 5fJY fW MIDGE REC.
12.\~ mv FW MIDGE REC.

.50 TORS 2N,904

.30 2H30S5 89 2K3905
5/1_00 MJE3055 1.00 2Hl906
5/100 2HJ392 511-00 2".4013
611.00 2NJ398 51100 2N4121

1.75 PK3567 3/1.00 PN4249
1.75 PN3568 .({l oo PH,(250
1.75 PH3569 411_00 21«,(00

4(1.00 MPS3638A 5/1.00 21«401
211.00 MPS3702 51100 2N+402
4/1.00 2H3704' 511,00 2K4403
511.00 MPS37G4 5/1 00 2N4,(09
711.00 2Ml705 511.00 2N50e6
411_CK) MPS3105 5/100 2N5057
51100 2H37Cl6 511.00 2N50S8
41100 MPS3706 511.00 2N5089
411.00 2H3707 511.00 2N5129
5fl00 2N3711 511_00 PN513'

2NJ724A 65 PN5138
5/1 00 2N372SA 1.00 2N5139

1.25 2H3m 22 5 2H5210
211 00 2H3523 100 2N5+49

2H3903 51100 2N 1

C360
036.
2H"20
MDA. ·1
MO" 98O·3

MCM6571
MCM657.
MCM6575

AY+9100
AY-5.g200
A Y-5-95CO
A Y-S-2JJ6
HDOl65
74C922
"em

1CM7045
'CM7205
ICM7207
ICM7208
ICM7209

2".1925

"" ""2N3053

PAICE
.ss.".ss
.ss
.".ss
.".ss
I."
1.25

I."1.49
1."
1.49
.35:=~=::....:==.....::.=~:::::--=-:~;:.::.-:,~
.15
.ss
.".ss
I."I..,

19.95
19.95
IS.OO
22."

HT
.560
.560
.560
560
.560
300
300
300
600
.600
63<l
.600
.63<l
600

.110
250

.357

.357

.600

.600

.300
100
100
600
600
600
600

MCI4OIL7 4.95
MC IQU 5.75
MC14J1lL 2.95
MCJ022P 2.95
MC306I P 3.50
MC4016(74Cl6)7.5O
MC4024P 3.95
M C404(lP 6.95
M C4044P 4.50

MOTOROLA

,....
.25
.27
.32
.45
.90

1.25
1.45

SOLDERTAIL
STANDARD (TIN )

IN FR A · REO LEO
14"Xl(.&"x l/16" f lat 51$1

XC lllR .190" red 51$1
XC lllG .190" gree n 41$1
X C l llY :1\10" ye llow 41$1
X C lllC .190" ereer 41$1

1·24
.v
.30
.35
.49
.ss

1.39
1.59

T_._ O".u ....._ ...J

~::....-=:--::..::. =.:...*.:_ '1«1 _ , '~UI

UA"T"H MO' _ '100-- ....... " ...·'IV .. lO- '"
_11V .. ~ ...___, o.M·C

WIRE WRAP SOCKETS
(GOLD ) LEVEL # 3
1·24 2S-fl 50-100
.59 .54 .49
.69 .63 .51
.79 .73 .67
.15 .n .70
.99 .90 .11

1.19 1.08 .99
1.49 1.35 1.21
1.19 1.26 1.14
1.69 1.53 1.11
2.19 1.99 1.7'9
2.29 2.09 1.&9

POLARITY
Common Anodt·red .t 1
Common Colthodt·red·O.O.
Common c,thOdt·red :!: 1
Common Anodt·red
Common C,lhode-red
CommorI Anode·red± 1
Common cathode-red
CommonAnodt·rltd
Common c, thodI·rltd
Common Anode-rtd
Common Anodt·red .t 1
Corrvnon Anodl·red
Con'vnonC,tI'ID<!t ·red :t- l
Common C&lhOdt·red
Common CoItIlodt·red
Common C,lhode
Common CIlho6t ::!:: 1
Common C&tllOdt
Common Cllhodt(FND5OO)
CommonAnode (FH0510)
CommonAnode·red
Common Anodt-red
Common Crthoclt red
4 ~ 7 SOl. OIglt·RHDP
,( x7SgL Olgrt-lHDP
Owm ngt dlmCttr ( :::1)
4 x 7Sg1 D1grt-HtxadealNl

CLOCK CHIPS

MM5J09 4.95
MM5Jl1 4.95
MMS312 4.95
MMS314 ..,5
MMS315 6.95
MM5311 9.95
MM5J69 2.95
MM53I7/199h 4.95
CT 1001 6.95

' /$1
5/$1
'/$1
' /$1
5/$1
'/$1
'/$1
'/$1

14 e tn ST
16 pin ST
11 pi n ST
24 pin ST
21 p in ST
36 pln ST
40 pin ST

Ip lnWW
10p lnWW
14 pl nWW
16plnWW
II pi n WW
20 p in WW
22p lnWW
24 p lnWW
Zl p ln WW
3fiplnWW
40 p in ww

7Y1'E
M"H 6730
M.-.N 67,(0
MAN6750
MAN 6760
MAN6780
Ol701
OLIO<
Dl707
Dln8
Dl741
D17046
Dl747
Dl749
Dl7~

0l3 3B
FH070
FH0358
FHD359
FH0503
FN0507
5OS2·n30
HOSP·3.(QQ
HDSP-3403
5002·7300
5002·7J02
5002·730<
5082-734lJ

SCC-W 'A._bOdI. $450.00

"- _ ·I tIOIIl e-w ,,'.....,.•..,..... I..._ .. IIIIZ .., ." .... 11 4 _

...........-
n...... of1Ion4 11111' •...-. IIr.~ ." zn " . OM. "' 41K
~ .I._ ..... _."T1ooI &M ' ..... .. ISU:
t- Jl u __ ...,.1 __ -a.,.............. NoolI._se

" .. ... _oM -"'11,.Z4"I " W ..-..... IlO ',..
...........~D _....,.., .. ""0111 .."- ...
_ .-. r t.II c.. IIIlI I IMMel K CWl
.... S4M n. c.. I ASfC.. --..... _ . WINMoI
MCI'III '-' _

PAIC(
2.95
'.95

.25
1.95
1.25

.".15
1.25...
.ss...
.".".".ss
.".".".".".".ss
.".ss
.".ss
."

.31

.4l

."...

.69

.90
1.26
1.45

50-100

CALCULATOR
CHIPS/ORIVERS
MM572S $:2.95
MM5731 2.95
O M&a64 2.00
O M&165 1.CK)
O MIII7 .75
O M&119 .75
9174 Heg.
LEO d r ive r 1.50
M M5J09 4.95

DISCRETE LEOS -==-
DISPLAY LEOS

MV50 .oes" red
X C209R .125" red
XC209G .125" gree n
X C209Y .125" yellow
X C526 R . Ias " re d
XCS26G .l as " gr e en
XCS26Y . ISS" y e llow
XC526 C .185" c lea r

-....-
~~~~:'.:::;-"_"'":::=_l

~.;,~,."...~:::.'7.:.
I_'l..-o-o.nl_e:::.,:.:..::00TTl __..--,

2.00
1.60
.os

1.75 ·
1.30
1.25
1.25...
3."

.....,
.35
.45...
•53
.15

1.00
1.40
1.59

CA3002N
CA30IJN
C A3006N
CA3009N
CAlll:lT
C AlI40T
CAlI60T
CA340 IN
CA3600N

LOW PROFILE
(TIN) SOCKETS

1-24 25-49 50-100
.17 .16 .15
.20 .19 .11
.22 .21 .20
.29 .21 .27
.34 .12 .30
.17 .36 .35
.31 .37 .36
.45 .44 .43
.60 .59 .$8
.61 .62 .61

1·24
.30
.49....
.59
.rs

1.10
1.65
1.15

SOLDERTAIL (GOLD)
STANDARD

J PHONE

ameco ORDERS
WELCOMEO.Di;I.Wt.,... (415) 592-8097

MA IL ORDER ELECTRONI CS - WORLDWIDE
1355 SHOREWAY ROAD , BELMONT, CA 94002

PRICES SUBJECT TO CHANGE

POLARITY HT
Common AnOde-rtd 270
5~ 7 Dotl.4 ~tnHtd 300
CommonCltllode· rtd .125
Common ClthOdt· rtd .Hl7
Common Anode-9fMn .300
Common Anocle ·ye/IOW 300
Common AnOde·red .300
CommonClthotil·red .300
CotYmo~ Anoclt·ye!1ow 300
Common ClttlOdt·yellow 300
CorMlonAnodt·orl'lgl 300
Common AnodI ·or~~ ::!:: 1 .300
Common Clthode·Ofl~ 300
CcmmDn AnodI · Ofl~ 300
Common Cltt1ode-orange 400
Common Anode-red .400
CorntnoIl Anode·red ::!:: 1 .400
Commonc, thodt·red ,(00
CommonAnodt.,.ellow 400
Common c,thOdt-ytlow 400
CommonAnOOe·DfIn9t·O0 .560
CommonAnodt-orl IlQl ::!::' 1 .560
Common Cithode·onfl94-0_0 560
Common cathode·DfIAgt:t- 1 560
CommonAnodt-ClWlQ't .560
Commonc, tI'IOdt -Clflngt .560
Common Anodt·red-D 0 560

RCA LINEAR

ASS T. 6

ASST. 3

ASS T. 4

ASST. 5

Z80-4MHzSingleCard Computer

X C556 R .200" red 51$1
X CS56G .200" g reen 41$1
X C556Y .200" ye llow 41$1
X056C .200" c lnr 41$1
X C22R . 200" red 51$1
XC22G .20)" g reen 41$1
X C22Y .200" ye llow 4/$ 1
MV 10B .170" red 4/$ 1

I pi n S G
14 pin SG
16 p in SG
II pi n SG
24 pi n SG
Zlp ln SG
36 pi n SG
40 pi n SG

-

Cromemeo
In corpor at ed

6·80

_ ·'... ... 1 «1_"' I M ~'

_,__'_..-:t
110lIl.:- _1._ ...__......
0000 1. ""
1I011i11_ ...... 1"._.._
=~:" ..;.._--­
".... T_ .O' ''- '' ••

1/4 WATT RESISTOR ASSORTMENTS - 5%CAPACI!Oll ~~~~ CORNER
' OOH" l20H U "OHU """" UOH " 10,1 .05 " 03 001.' 1$ ~ ~

ASST. 1 5u ~~:~ .130H~ 39Dtl ,,4 ,~:: ~OI1\t sam $1.75 ~~ ~ .~ ~ :~ : .~ .~

ASST. 2 5 U 180OH'" 1~ ~;~ ;~ ~~ lJO OMY ~: ~:~ so PCS 1.75 ~: ~ .~.~ ~ .~~ ~ :: .~

5 • •
~ rO QH'" !lOOO"'" 6100.. ... 8200HI,I 1~ 470 01' · 05 11G~T :t,." Ri,FwACrfORS _12 .09 075

1.]1( U " 1.1.. ' .2" V ... 50 PCS 1.75 .oolml .12 .10 .07 022mf .13 .11.08
3.] '; 3.~ 0 .. ~£.'.. 6.8' 0022 .12 .10 .07 GUm! 21 .17 .13

5 .. 1]1i Ie;.. 121\ 1 ~ 180; 50 PCS 1.75 :~ml .g : ~ ~ ~~ ·~mf ~ ~ .~
?21i. 17" 31.. )~ HI, + It% OI,"DT.UITAlIJM$ ISDlIOI W ACITORS

5 u 1: 1:: V.. lew>: 110>- SO PCS 1.75 : l ~~ :~:U:~ iti;~ :;t:~:i1
5u 3900; cu« :; = :: SOPCS 1.75 .~~ :i'::U:~:~ ]~ :;t :~

47135V .J9.31 .25 6 1125V .79 .63.50

ASST. 7 5 fa 2.;~ ~:~_: ; :: ~ ~~~ ~:~~ 50 PCS 1.75 1 .~: :~ :U :~ g::~ I:~ I:g ::
ASST. 8R Includes ResistorAssortments1-7(350 PeS.) 59.95 ea. .t.:'t:..7\llI' At""_u. ElEC7l1OlY71C c:=::r.::

$ 10.00 Min. Order _ U.S. Funds Only ~ ShMts _ 25;; .47IYN .15.13 .10 47tlSV .15 .13 .10

C.lif. Residents Add 6" Sales Tax 1980 Cat alog AVlilable - Send 41; stalnP g::; :1: : ~ ; :~ 14~~ :~: : : ~ : ~ ~
Portage-Add 5"plus S1Insura nct(if d ....r.cl) u mv .15.13 .10 1_0I25V .15 .14 .11

10mV .15 .11 .10 l.Ot5OV .15 .1,( .11
10/5OV .16 .14 .12 U f16V .15 .13 .10
22/25V .17 ,15 .12 47125'/ .15.13 .10
22J5/N 2,( .20 .18 4_7f5(JV .16 ., ,( .11
,(7m V 19 .11 .15 10115V .1,( .12 09
J,7M-/ 25 21 .19 10f25V .15 .13 .10
100125V 24 20 .18 101!lOV .16 .1-4 .12
lOO15OV 35 .30 :za ,(7151:N 2<1 21 .111
22Ol25V .32 .28 2S l00tl6V .19 .15 .14
220t5lN 45 .41 38 lOOI25V .24 .20 .18
470f25V .1l.2fl 27 too..5O'V .35.30 28
1000115V 55 50 45 220N6V 23 .11 .16
22OOJ16V .70.62 .55 470125V 31 28

L M710N .79
L M711N .JIl
L Mn 3N/H .55
L M711N 1.00
L M739N 1.19
L M741C N/ H .35
L M741·14N .19
LM7 47N/H .79
L M74aN/ H .39
LMl3l0N 1.95
L MI451C N/H .59
MCHA N 1.95
MC l419N 1.95
L MI496N .95
LM l556V 1.7$
MC174ISC P 3.00
L M21ll N 1.95
L M290IN 2.95
L MlO5lN I.SO
L MJ065N 1.411
LJ.13900N(3401).59
L Ml905N 1.49
L Ml909N 1.25
MC555I V .59
I03I B 4.95
L M754SON .49
7545ICN .39
75452CN .39
7S4SlCN .39
75454CN .39
7'549IC N .79
7S492CN .19
75491N .n
75494CN .19
RC41l6 1.25
RC4151 1.1lS
RC4 194 4.95
RC4195 4.49

74LSl39 LOS
74LSI51 1.05
74LS 1SS 1.05
74LS I57 1.05
74L SI60 1.15
74LSI61 1.39
74LS162 1.25
74LSI63 I.JIl
74LSl54 1.50
74LS I7!i 1.25
74LS 111 2.49
74LSI9O 1.39
74LS191 1.39
74LSl92 1.19
74LS191 1.19
74LSI94 1.19
74LS I1J5 1.39
74LS251 1.25
74LS257 1.05
74LS258 1.75
74LS260 .11
74L S279 .90
74LS367 .7S
74LSJ68 .7'5
74LS6lO 2.49

S N 741tlON .19
SN74161N .19
SN 7416,2N 1.95
SN74163N .19
SN 14154N .19
SN 7416SN .19
SN74166N 1.25
SN74167N 1.95
SN741lON 1.59
SN 741nN 5.00
SN74173N 1.25
SN 74174N 1.00
S N74175N 1.00
SN 741J6N . 7'9
SN741nN .7'9
SN7417'9N 1.95
SN 74110N .'79
SN74111N 1.95
SN74112N .7'9
S N 74114N 1.95
SN7 4115N 1.95
S N 74185N 9.95
S N 741U N 1.95
SN 74190N 1.25
S N 74191N 1.25
SN74 192N .7'9
SN74193N .79
S N 74194N .19
SN 74195N .69
S N 7<4196N .19
SN 74197N .19
S N74191N 1.49
SN 74199N 1.49
S N74S200 4.95
SN 7425IN .99
SN7 427'9N .79
SN 142SJN 2.25
SN 74214N 3.95
SN 74285N 1.95
SN 74365N .69
SN7 4366N .69
S N74l67N .69
SN 74368N .69
S N74)90N 1.95
SN 74391N 1.95

C04070 .55
C D4071 .49
C040n .49
C04Q76 1.39
C04081 .39
CD4 ll!2 .39
CQ40lJl .99
CD409I 1.19
MC I4409 14.95
MCl44 10 14.95
MC I4411 14.95
MC I4419 4.95
MCI4433 13.95
MC I4506 .75
MC14507 .99
MC I4562 IUS
MC14511 2.49
CD45O& 1.95
C D4510 1.39
CD4511 1.29
CD4515 2.95
C04SlI 1.2i
C D4520 1.29
C D4S66 2.25

74CI61 2.49
74CI54 2.49
74CI73 2.60
74C I92 2.49
74C I91 2.49
74C I95 2.'"
74C922 7.95
74C921 5.25
74C925 1.95
74C926 1.95
1OC95 1.50
SOC97 1.50

74LSOOTTL
74LSSI .29
74LS54 .29
74LSSS .29
74LS71 .504
74L S74 .504
74LS7$ .71
74L S76 .54
74LS 7I .49
74LS&l 1.05
74LSSS 1.50
74LS16 .54
74LS90 .71
74L S92 .90
74LS9 1 .90
74LS95 .99
74LS96 1.15
74LS I07 .54
74LS I09 .54
74LS 112 .54
74LSI 21 1.50
74LS I25 1.05
7.(L SIJ2 .99
74L SIl6 .59
14L SIJI 1.05

LM 340K-I I 1.35
L M.J40K-24 1.35
L M340T-5 1.25
LM 340T-6 1.25
LMl4OT -a 1.25
LM 340T·12 1.25
LM 340T-15 1.25
L M340T -l l 1.25
L M340T·24 1.25
LM 158N 1.00
LMl70N 1.95
L M173N 3.25
LM Jn N <1 .00
L M380N 1.25
LM JIOCN .99
L Ml81 N 1.79
LM 3I2N 1.79
N ESOIN 1.00
N E510A 6.00
N E529A 4.115
NE 5JI H/ V 1.95
NES36 T 5.00
NE540 6.00
NE544N 4.95
NE550N 1.30
N E555V .39
N E556N .99
NE560 B 5.00
N E562B $.00
NE S65N/ H 1.25
NE566CN 1.75
NE567V/H .99
NE5lON 4.95
LM703CN/H .69
L M709N/H .29

CMOS
C 04O:2S .89
C~ 1.49
C04OJO .49
C~ .99
C 0404Q 1.49
C D4041 1.49
C04042 .99
CQ.4041 .89
C D4044 .19
C 04046 1.79
CD404 7 2.50
C 0404I 1.15
C04Oot9 .49
C04QSO .59
COGI 1.19
CD405J 1.19
C D40Sfi 2.95
C04059 11.95
C04060 1.49
C 04066 .79
C 0406l .39
C04059 .45

LINEAR

74C00
74Cas 2.49
74C90 1.95
'NC91 1.95
74C95 1.95
74CI07 1.25
74CI51 2.90
74C I54 3.00
74C 157 2.15
14C160 2.49
74C161 2.49

7400 TIL
SN74lON .29
SN74nN .29
SN7473N .35
SN7414N .35
SN747SN .49
S N 70 6N .35
SN74 79N 5.00
SN 741QN .50
SN7 412N .99
SN 7413N .69
SN 741:5N .19
SN7 416N .35
SN7419N 1.75
SN 7490N .45
S N7491N .59
SN7 492N .43
S N70t91N .43
S N70tMN .65
S N7e5N .65
SN 7~N .65
S N 70t97N 3.00
S N74100N 1.25
SN74107N .35
S N74109N .59
S N'74116N 1.95
SN74121N .35
S N 74122N .39
S N 741ZJN .59
S N74125N .06
SN74126N .49
SN74132N .75
SN74136N .75
S N 74141N . 7'9
SN74142N 2.95
S N74141N 2.95
SN74144N 2.95
SN74145N .79
SN 74147N 1.95
S N 7414IN 1.29
SN 741SON 1.25
SN7 4151N .59
SN7 4152N .59
S N 741Sl N .59
SN 74154N 1.50
SN741SSN .79
SN741SfiN .7'9
SN74157N .65

SN7 <4OON .20
SNl401N .20
SNl402N .20
SN 740JN .20
S N 7404N .25
SNl40SN .20
5N7406N .29
SN7401N .29
SN7 QN .20
SN 7409N .20
SN7410N .11
SH 1.l1N .25
SN7412N .25
SNJ4I3N .40
SN7<4l4N .70
SN7416N .25
S N1417N .25
SN1420N .20
SN10421N .29
SN7422N .39
SN7(2JN .25
SN7425N .29
SN7426N .29
S N1427N .25
SN7429N . 39
SN74JON .20
SN74!2N .25
S N7437N .25
5 N7431N .40
SN J419N .25
S N7440N .20
SN l44IN .19
SN "H42N .59
SN 744) N .75
SN7444N .75
S N 744SN .15
SN 7446N ,69
SN7 447N .59
SN l448N .79
SN 7450N .20
SN7 45IN .20
SN14SJN .20
S N74S4N .20
SN1459A .25
SN10460N .20

C D40IXJ .39
coeei .39
C D4002 .39
CD4006 1.19
C D4007 .25
CD4OO!J ,49
CQ4010 ,49
C D40l1 .39
CD4012 .25
C D40lJ , of)

CD40 14 1.39
C D4015 1.19
CD4016 .59
tD4017 1.19
CD40l1 .99
C D4019 .4'
C04Q2O 1.19
C D4021 1.39
C04022 1.19
C D4023 ',29
C04024 .79
CD402S .23
C D402fi 2.95
C D4027 .69

].COO .39
74C02 .39
74C04 .4$
7.C Ol ,of)
]<tCIO .39
74Ct.. 1.95
74C20 .39
74CJO .39
74C42 1.95
74C4 2.49
74C73 .19
74C74 .19

74LSOO . 35
74LSOI .35
74LS02 .35
74LS03 .35
74LS04 .42
74LS05 .42
74LSOI .35
14LS09 .42
74LSIO .35
74LSll .15
74LS13 .59
74LS14 1.25
74LS 15 .35
7<4 LS20 .35
74LS21 .35
74LS22 .35
74LS26 .35
14LS27 .35
74LS2I .35
74LSJO .35
74L S32 .42
74LS37 .45
74LS40 .35
74LS42 1.05
4L 7 1.05

71MG 1.75
L MI06H .99
LM300H .10
LM 30}CN /H .:15
L MJ02H .75
L M»4 H 1.00
LM~H .60

t~:g~~~ l ::
L MJ09H 1.10
L MJ09K 1.25
L M310C N 1.95
L M311N/H .90
L M312H 1.95
L M317K 6.50
L M311CN/ H 1.50
L M31IlN 1.30
L M320K-5 1.35
L Ml2OK-5.2 1.35
LM l2OK-12 1.25
L M320K-15 1.35
L M320K· lI 1.35
L Ml2OK·24 1.35
LMl2OT-5 1.25
L M320T-5.2 1.25
L Ml2OT-I 1.25
L M320T·12 1.25
L Ml2OT· 15 1.25
L Ml2OT-1I 1.25
L M320T-24 1.25
L M323K-5 5.95
L MU4 N 1.49
L MJJIlN .99
L M340K-5 1.35
L M)4()K-6 1.35
L M340K-I 1.35
L M340K-12 1.35
L MJ40K·15 1.35

8z
o
II:
I­o
W
..J
Wo
C5
~
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o

c...
Cz
m

"'...
$1U5

14.95
14.95
14.95

:JO

Wi....
~
Blue
White
Yellow
ReO

~~
Vacuum Vise
Vacu um-base d light ·d uty
vise for sma ll component s
and asse mb lies. AS S con ­
str uct io n. 1 %" jaw s, 1 y.;"
trevel.can be perm anent ly
inst alled .

VV-1 $3.49

-Two Sizes : 6 " and 10"
-Professional Qua lity
-Chrome Va nad ium Ste al

P,n No.

JW·l ·B
JW·1·W
JW·l -y
JW-1-R

-30 AWG w ire - .025" square posts
-Daisy cha in o r e Bui lt- in cu t off

po int -to-point -Incl udes 50 ft. w ire
_No stripping o r slitt ing required ­

just wr ap

Color Pr ice

Blue. . . . 50 ft . rcu , . . . ". S2,98
White . . .. , .. 50 ft. ro ll . , . . . . . 2,98
Yellow . , . . , . 50 ft , ro ll . • , , • , . 2.98
Red , 50 ft , ro ll , 2.98

TRS-80
16K Conversion Kit

JVC-40 $4.95 each

-IDEAL FO R ALL VIDEO GAMES OR REMOTE CON ·
TRO L PRO JECTS

• SMA LL CAS E SIZE: 1-1/2 "H x 2·3 /8 "W x 4-5/16"L
• 2 MINIATUR E POTE NT IOMETE RS- 4 0 K OHM EACH

- SPST PUSH BUTTON CON TROL
_ 5-WIf:~E CONNECTI ON CAB LE - 5 F EET LONG
_ RUGG ED PLASTIC CASE

6"- AW-f> .. $4.95 10"- AW·10 .. $6 .95

JOYSTICK
VIDEO CONTROLLER

Port No .

R·JW-B
R-JW-W
R-JW-Y
R-JW-R

JUST WRAP- Unwrap Tool $3.49

TllI P, nllyWhlstl, 103 rs Cll)lblt of recor~fIQ lJIlJ. 10 llld fromauoo Upe 'MtllOut
cntlealspee<lllQwemenls for the recoreerand II is ableto communic.Jte directly WIth
,another mceem l nd lermin,al for telephone "l'IlmnMg" and commur;catiOns, In
a ~lIjbon , II tstreeofcnbc1l a<tt ustments arw! is bUlIt wrltlnon·preoSiOn. rtl iJIlyavarUblt
D,arts
Dala Tr' Rsmln lon M. ltlod " , . ,Frequency'SMt )(,ey>'I9. ful1·dupltx {hllf-oupltx

"""''''IMUlmumD. lI ftal. . .. .300 BIlId
Dall formal •. .• . . .. . ... . . . .Asyncftronous Stnal (relurn to nu.n:ltVtl rfQlIlrtd

bttween u cll cI\JrlCler)
R' Clmctlanntlfr. "",neiu . . .2Q25 Hl 1or SPJ.tt. 2225 Hz1or ml rt
Transmit Dlu A, 1fflqu. nciu , .$wrtt/l seletlJ.blt Low (nomlll) • 1070 SDKI.

1270 INIt; H1qh .. 025 SPJCll. 2225 m,art
R, ul'f,S'n sitlvtty , - .(6 dbmaccolJSheally toupltd
Transmitl, nl , , .- 15 dbm nomlnll. Mlust,ablt trem ~ 6 dbrn

to - 20 dbm
R' Cliw, fr 'QU. 1tq Tol,rane• . . .freQuency reference aulom. llultf IdJusls to

allO'w foroper,ahOl'l btlwHn leoo Hzand2400Hz
Dlgll.1 Data Inl, rtl et . . , ... . • .EIA RS·232Cor 20 mA ClKrenl loop treceeer It

opto1sol.lltdarw! non·pour)
Powtr R, quir,m,nts 12<1 VAt, SUlgle phl se. 10W~
PIlytl c.1 AII componenls mount on ,a slllgle 5' by 9""

prlllltd ort UllbO,arll .Allcomponentslnctulltd
RNWU a YOM, AudIOOse>llJ.lor. FrfQuencv CotHller lrw!for Osalloscopetoalign

Expan d your 4K TRS-ao System to 16K .
Kit comes complete with :
* 8 u ch UPD4 16-1 (16 K Dynamic Rams I 250NS
* Doc u me nta t ion for conversion

TRS-16K $75.00

@~
JUST WRAP'·

JUST WRAP ' Replacement Wire

~ II IC~

1.50
. . • , 7.50

14.95
35 .00
14.95

-----~- -

------- --.

DIGITAL
TH ERMOMETER KIT

JE610 .. . ..$79.95
52·Key Keyboard only.. $34.95

FEATU RES'
.60 Keys gen erate the fu ll 128 char­

act ers , upper and lower ca se ASC II
set

• Fully b uffered
.2 user -def ine keys prOVided fo r

custom application s
• Caps loc k for up pe r case on ly

alp ha characters
• Ut ilizes a 2376 (40 p in ) encoder

read only memory chip

• ~¥ri~t;. Ld~re~~S ~~:::~~~s with
• Easy interfacing with .. 16 ·pin d ip

or 18-pin ed ge connecto r

_Ou .1 senso rs -swit ch ing control fo r in­
d o or/ o utd oo r o r du al mo n ito ring

_Co nt inuous LEO .8" h t . di spl ay
::~~~~~c-::Oi1 J~~~~~I /-4~G(: to 1 ~ OG(: 1- .,-__-1
-S et fo r Fah renheit or CelSIUS readm g
-5im. walnut cese . AC wall ada pt er incl .
- Size : 3 ·1 /4 " H x6·5/8 " Wx 1·3/8 " D

---MICROPftOCESS{lR MAHUAlS - - -
",·zso User "',anu,al $7.50
M·toPl802 user M.l.nu,a! 7.50
1.1·2650 User M.l.nu.t1 500

ROM'S
2513{21401 (;N.rKter Gtnerator(uppereaS41) $9 95
2513(30211 Dllf,aeter Gentrllor{lO'wer use) '95
2516 CluJacterGenerJtor 1095
MM5230N 2G48- Bol Re.adOnly Memory 195

RAM'S
1101 256Xl St,alJ<: $1,49
1103 1024Xl llyN"", "2101(8101) 256X4 SUIre 395

"'" 102.X1 Sl,ab<; 1.75
21L02 1024Xl state 1.95
2111(8111) 25"" S,,, 39 5
2112 256X. St,abc"'OS . 95
2114 1024X4 SUtlc450ns 795
211<ll 1024X4 St,atlc45Omlow po'fIer 1095
211<1-3 102.(X4 SUb<;3OOns 1095
211. L·3 l02. X. SUbc 300ns lowpowtr 1195
5101 25'X ' Stlllc 7.95
5260121 07 ""Xl Dy"""" .,5
7489 16X.t St,atIC 1.75

"'''' 256)( ' StlbcT nstlte ' 95
93421 256)(1 sut c 2.95
UPO<l1 4 " Oyl'l.l mlC 16 pin .,5

(1,11'.-4027)
UPD416 ' 6K Dyn,alTllc 16pin 25Ons '95

(IolK4 116)
TMS<! l)o4 4· " SUltc 10495

45NL
TM5.(045 102. X4 SUbc 1.( 95
2117 16.38<lX1 Oynlll'llC35Ons 9,95

(lIOu~nu.rktd)

M1ol5262 2"" Oylu.rric 4/1.00

PROM'S

170ZA ,.., W,lOS ""21161NTEL 16K' EPROM 59.95
TM$2516 16K' EPROM 19."
(2116) ·Rtqlllru $Ingle +5V powersupply
T"'$2532 ."', EPROIol 8995
Z708 8K EPROM 10,95
2116 T.I 16K" EPROIol 299 5

" Requlru 3 vgltJ;u. -5V, +5V. ..12V
5"" 2." W olOS 1<l.95
6J()1 ·1(7611) 102. TnsUteBlpol,ar 34 9
6330-1(7602)256 OpenC 81polJ.r 2.95
82S23 3"" OpenColleaor " 5
82S115 "" lllpol.lr 19 95
825123 3"" 'lnstate 395
104166 512 TTL OpenCoIIe'C!(I( ' OS
74188 256 TTL Open Collector a.s
145281 ,"'. SUtlC 295

o nC lIl PTl OI'o

115V AC AD APTER •• " ••• ,, ' "
PADDED CARRYING CASE • • •• , •• ••
Xl0 DC PROBE ADAPTER (Up 10 l OKI
40k V OCPROBE •• •• • • . . , ••• •••
10 Amp DC Cu' rrnt ShuI'II .• • . • • • • .. ..•..

1% ACCURACY $74 .95
.5% ACCURACY $89.95

595

S50
.50
50
50

.50

"395
495
2.95
.ss

2.95
295
'00
' 00
2 95
695
2.(9

.9.95

ELECTRONICS

LX303 Portable LCD Digital Multimeter

Jameco

' S "! "., ""' h h"". l "'o0 -0'\ Loq,,4 C' T.U I [),.... ~, . 00... :l'OO HOu"OI_ ~\""""', lh~gV b,n ...-,
. .....lom.l .e 1' ''' . PO " " I ~ , "" ...." ........""<' too" • l Cll:)-.,V DC F S wn\o to" l, ' 1'\ bu ,e ace"..c ,
' 111' _ . , ,,,, f Cl lln. ' R~ C,c o ,ac c.... ..-.d •• mo,,':l', CCh. ' . 11<><.. 1..1 Iud HI
. F.. ll,,"' ,, """.

II' I C If ICATlOfoI DC .oM. I!I , . _1 0 , ... y .. 'G:!CV ",""'at, 10 t .. .". '0 t '- I , 1_, lDUn
...... _' lO Y ........ loXIy ... ;ooo..oy ,_

~:::.:~~:: ~~~. :~~,..~!'l' .:.~:"".'::~:.:. ~O~:: ;": ~ t~ ~..~ ~'';;'''~ ,~)
~, '...... l"'''..C.''_.
DC C " S . _ ' OI . .. .. l DO<o<....... ... M,.1 0'10....0 ' .. '.
~~r"J':....,... "" . 11'1 . 1J ~ . . .. ~I" ,v....... < ... .. <... . ,o,C_,.. .

PHONE
OROERS

WELCOME
(415) 592-8097

MAIL ORDER ELECTR ONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

PRICES SUBJECT TO CHANGE

JE600 HEXADECIMAL
ENCODER KIT

.
- I • t 1 : j. ~ . -! • Co _"

• - 0 • I • T 1 U , 0 ,. ( .. . _

1-- :11" " a 0 , 0 H J • C : .. 1 _ _
.1 1 - I • C y .. H .. . .. 1 - .=.I. t.

JE300 $39.95

T he JE610 52-Key ASC II En cod ed Keyboard
Kit can be interfac ed into most any com ­
pute r syst e m. The J E610 Kit comes com­
p let e with an ind ust r ial grad e keyboard
switch asse m b ly (6 2 keys), IC's , socket s,
connector, electron ic component s and a
double-s ided pr inted wiring board . Th e
k ey boa rd assembly req u ires +5V @ 150mA
and - 12V @ 10mA for operat ion .

6-BO

HICKOK

A·Y·5· 1013 30K BAUD

62-Key ASCII Encoded Keyboard Kit

MICROPROCESSOR COMPONENTS

------uAflrs------

MM5OO!i
MM503I1
MMSQotH
MM506H
MM51CWi
MM5016H
250"
2518
2522
252.
25Z5
2527
2528
2529
2532
33<1
74lS610

$ 4 .50
$ 4 .75
$10.00
$16.00

ADAPTER BOARD
-Adapts to JE200 ­
±5V, ±9V and ±12V

Proto Clips
14·PIN C LIP PC·14
16-P IN CLIP PC·16
24-PIN C LIP PC-24
4O-PIN CLIP PC-40

IJI..

JE205 $12.95

";;-;;;i l

SPECIF ICATIONS
Input Impedance: 300, 000 Ohms.
Thresholds: " La" 30%Vee - " Hi" 70%Vee
Maximum Speed: 300 nsee., 1.5MHz
Input Protection: ±50VDC cont inuous 117VAC
for 15 sec.
Power: 30mA @5V - 40mA @15V - 25V max.
reverse voltage pro tected; 36" cab le with color
coded cl ips included.
Operat ing Ternp. : 0-50·C.
Dimensions: 5.8 L x 1.0W x 0.70 in.
(147 x 25 x 18mnl )
Weight : 30 oz. (85 gm)
LPK·1 $21.95 /Kit

111I11I '"

DC/DC converter with +5V input . Toriodal hi­
speed switching XMF R. Shor t circu it protection.
PC board construct ion. Piggy·back to JE 200
board. Size: 3)1," x 2" x 9/ 16"H

* Four .630"ht. And t wo .300" h t .
common anode di splays

* USIIS M M531-i clock chip
* Sw itches for hours, m inutes iln d ho ld f unct ions
* Hours ea sily vlew" ble t o 30 feet
* SI m u la ted wa ln ut case
* 115VAC operation
* 12 or 24 ho ur ope ratIo n
* In clu des all components, case ;and wa l l transformer
* Size : 6~ x 3/4 x l~

JE747 $29.95

Proto Boards

~~~~~~~~~~R~~~I~~ • . • • • • • . . • •. • • 2/$1.00

414"·-- -----_

MAGNETIC RETR IEVER TOOL

MINIATURE SCREWDRIVER

_ Bright .3 0 0 ht . comm. cath­
ode disp lay

-U ses MM531 4 clock chip
- Switches for hours, minutes

and ho ld modes
_ Hrs. eas ily viewab le to 20 ft.
- Simul ated walnut case
-115 VAC operatio n

701
- 12 o r 24 hr , operation

JE e tncl. all co mpo ne nts , case &
wa ll tr ansformer

.-Size : 6 %" x 3 -1/8 " x 1%"

6-Digit Clock Kit $19.95
Regulated Power Supply

Uses LM309K. Heat sink .. ,, __ \ - _
provided. PC board con - - -
str uction . Provides a solid .-
1 amp @ 5 volt s. Can supply up
to . 5V , . 9V and . 12V with
JE205 Adapter. Inciudescompo­
nents, hardware and inst ruct io ns.
Size: 3)1," x 5" x 2" H

JE200 $1~.95

Pick s u p elu sive meta l part s or tools
in hard- t c -reeeh p laces .

EXTENDS TO 26 *" - ROT ATES 36 0·
STRONG . LIF ETIME MAGNET

MRT -2281 $3.95=$ =CONTIN ENTAL SPECIALTIES

LOGIC PROBE KIT

PB-6 .. . • .. . . $ 17.95
PB-l00 .. . . . . • . 19 .95
PB·l 01 • . . . . . . . 22 .95
PB-l02 . . . . . . . . 26 .95
PB-l03 44 .95

,1!!!!!!!!!!!!l!!!!lJ PB-l04 . . . . . .• . 55.95PB-203 99 .95
PB-203A 155.00
PB-20~A-Kit . ,. 131 .00

Jumbo 6-Digit Clock Kit
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$26900

4116
16 Kx 1 Static

RAM
MEMORYADD· ONFORTHE

TRS'SO-ORAPPLEII"
to450n,

8 forS5995

ULN2001
High·curren t Dnve rs.

Da r lingtons 69C

I.C.
MfiSTEit

NEW

'1980' $5995

ASSEMBLEO
&TESTE 0

CalifomiaComputerSystems

8O-COLUMH IMPACT PR INTER
LowaST IN "ItC. _HlGHEST IN ....CHUllAW".

:: : ::-. ,. 159900
·n , ;g.==:
::=:~::.c:::=...Hl base2 ·Inc...__.. ..- .

I N STOCKa.-;.----.....~-.....
74S373
74S374

1325

LIMIT 10 EA C H

CONCORD

COMPUTER COMPONENTS
1971 SOUTH STATE COLLEGE >ANAHEIM,CA. 92806
VISA' MASTERCHARCE (714) 937 0637 MINIMUMOROER· SIO.OO
CHECK ORM.D. • ADDS1.50FOR FRT.
NO CaD. We ' t<><;kand seII "er I2,000 t pelof lemj·conductor, CAl.RES.AOO 6%

MISCELLANEOUS CIRUIT SPECIALS
~ ........
740 8 .2 0 CD404 9B . 45
74 16 .20 74LS27 . 30 ~\C 1 4 ')2 0 B 1. 2 5

;~ ~;1 l : ~ ; ;i::~g; :~~ ~~;~ ; 2 f\BC P 1:~~ ~_liiiIliliiloo -=~:'::':'.y.:::;;;

74393 1. 85 74r.5 36 7 .7 5 ~IE 5 56 . 75
74 ts 0 3 . 24 741.5 386 . 80 U t3900 • SB
74[,50 8 .32 741.539 3 1. 95 Sr.108 3T 1.2 5
74tS 09 .3 5 74S0 5 . 45 C24 \ 6 3 .99
74L520 . 30 745 51 . SO 1'24 31 1 . 99

~Z~!RM ~
SOROC '

IQ120 .
174900

RESISTOR NETWORKS
mIllIE ~ 270, ~~~::& 15K) --;;~~~L...:~~;..I w* 'U LLY STATI C OPERATIO N- - 89 ~ ** USES 2 1 14 TYPE STATIC RAHSMS

'...r"."."·.'........ OHMS • EA ** +8 VDC INP UT AT LESS THAN 2 A:-lPS

ill! fTID
** BANK SELEC T A VAILABLE BY ISANK PORT AND

BANK BYTE

.. ;,'•.;.~".."..••. •.".. 1.5K & 10K lOO/ 4 9 C ;,* PIIANTOH UNE CAPABI U r y
o~ I ,.•• ADDRESSABLE IN 4K BLOCKS IN 4K

!rlCN.EHENT5
>1<* LED INDICATORS FOR BOARD/BANK

EPROM ERASER ** SOLDER HASK ON BOTII S IDES OF BOARD
~ BY SPEC TOLINE

UP TO6 EPROMSIN19MINUTES 14 9 95
6000 HOUR BULB LIFE *

$745
' ~

450ns AM D. SGS

zee
*$1250
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(p lease print)

And...you save money, too, as
much as $5. off the newsstand
price of Radio-Electronics when
you select one of the subscription
offers listed on the handy coupon.
More important- you'll be assured
of having your copy reserved,
even if it runs out on the news­
stands. You save money and
time. Make sure you get all the
exc itement in every issue of
Radio-Electronics, every month,
by fill ing in and maili ng the
coOpon, today.

Add ress _

Name -C.-_ _

PIlOTECTYOUIl CAll
AGAINST AUTO,THEFT

40FO

_ __________RiliiiI

GET IT
ALL' S~bscri~e to~ay, and don't

, . .• mu~s a sIngle lssue.
When you subsc ribe to the best
electronics magazine of all- Radio­
Electronics- you're making sure
that you'll get all the news of
electronics you want, every month
from now on. Issue after issue,
you'll get equ ipment news, test
reports, projects to bui Id, com­
puter technology, servic ing tips
and more, incl udi ng regular
columns on computers, solid
state, hi-fi , hobbies and servic ing.
And every one is written by the
expe rts, the outstanding authorities
in the most exciting, fastest­
growing field in the world today­
electronics.

GET THE BEST!- Radio-Electronics
o 1 Year-12 Issues ONLY $13.00

(You save $2.00 off newsstand price.)
o 2 Years-24 issues ONLY $25.00

(Save More! $5.00 off newsstand price.)

I 0 Payment enclosed City Io Bill me
\. Extra Shipp ing: Canada $3.00 per year. all other countries $5, .00 per year. State Zip Code___ J
'" Mai l to : Radio-Electronics SUBSCRIPTION DEPT.. P.O. BOX 2520. BOULPER, COLO. 80322 ./-- -- -- -- ---- -- ---- -- -- -- -- -------- ---- --108
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.".611'l U7
11".
lUl1
1161
11 61
14 07
15.1;
IU 1
1449
lS I 7....
14 07
IS.,....
2l.35
1407
lSI7....
""24,12
lSI7....
2205
2I.'S

"."1' .50

"."19.7S,,,.
41.\0
19.50

""1949 ,

~U:·
SU 1

"""..3147

''''43.10
62.43,,,.
36.1'.. "5699 .....
~.~~

~U: l
SUI
61.03,....

109.30

" "....
IOU7.."lO52S
134 11
104,504"...

1
• .1 40.S3 . 17 1 40
1--S3 .17 1.40'S3 .17 1.40
U3 .17 l.4 0
'. 01 .20 U 9
' .53 .17 1.40
IS] .17 1.40
'01 .j() 169

1042 .23 1.91
'01 .j() 169
9.01 .21 1.74

lU3 .23 1.91
136S 26 2.24
9 60 .j() 1.69
9 41 .23 1.91

1340 .'17 2,:N
14.34 .30 2.57
•.n .20 169

104 2 .n 1.91
104 2 .26 2.24
14.l 4 .31 26S
IS 21 ,.)4 1.90
1042 .23 1.' 1
13 40 .26 2.24
1340 .31 26S
l S,2t .41 3 41
2340 .43 361
14.041 .21 2 34
lS .2I .31 26 S
1448 .42 3.57
15.70 .49 4.14
n.S9 .58 4.94
14.041 .21 2.34
IS.2I 31 US
2US .42 3.S7
2U 4 .41 4.06
n .s' .504 4.62
S] 3'I .73 6.19
14 77 .31 2.6S
2'2.32 .423.57
24JJ .47 • .02
15.70 .SS 4,n
40.13 62 S2S
S9.03 .11 7.!lO
23.66 .47 4 02
2s.10 .S2 4.42
31.23 .S74 16
S3.3'I .1O , ..
S7.02 .94 7.ft
33.94 S14 16
44.13 .74 6J2
S1.02 .11 1.50
74.411 .11 9.4S
41.49 .n 6.61
56.92 .94 1.91
74.41 U I US

105 3'1 1.504 13.12
S9.03 .99 147
7015 I .n 10 43

103.1S l.4 ' 12.16
7O.2S1.211036
91.371.4112.63
_ 1.19 16.19
91.37 1,47 12.SS
_1.19161 '

.. ' - " ,. ....-... • - " ,. n ..
.." "" .. ..... • - " ,. ....
OM.. ~ .. .......... -.. . n ....- .. ............... • - .. . n

~
..'. '001" ••• ...:::: - " . n..'" I.- ... - ." '"..., .- .... - " '"ee" )1CII'f .. .... .. .- "

,,,
OM" ( JIIlI'f •• ...- " '"...' loICII'f ....... .... - " '" C-..'" OO1l.1O •••••• •• •• •••. ( '" .. •n C""" OO1iUf) ............c '" · . n..., ~ ............. .c '" · . n Z..., oo:u.fll ..............c '" .. • n
OM" ~1I.JO , .............. c '" · ' n

g~
m- ~ ............. .c '" " ..

~. 01l.1O................ . c '" \!
.n ....om ""'. . .. .. .. .. .. ... c '" .n
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12 AMC Sales , 98

ADVERTISING INDEX
RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

48 Panavise 86

25 PacCom 86

19 PAIA , 83

National Technical Schools 28-31

15 Optoelectronics 35

29,27,31 O.K. Machine & TooL 17.27,84

14 MCM Audio 89

National Radio Institute (NRI) -Di•.
of McGraw Hill , 8-11

42 MTI-Mobile Training Institute 76

53 Netronics 71

6 Meshna 96

PageFree Information Number

41 AP Products, Inc 34

11 Aaron-Ga. in Instruments 82

5 Active Electronics 105

Advance Electronics 36-37,69.75.110

20,45 Advanced Computer Products ,., 100- 101

46 All Electronics 104 ,

30 American Antenna , Cover 4

DUAL PROCESSOR
BOARD

Introductory prices: $385 unki t, $495 assrn, $595 CSC

An 8088 gives tr ue 16 bit pow er w ith a standar d 8 bit
5·100 bus, while an additional 8085 give, compatibility
with CP/Mand the vast library of 8080 compatible soft­
ware, Acce sses 16 Megabytes of memory , meets all
IEEE5·100 bus specifications runs8085 and 8086code
in your existing mainfram e as well as Microsoft 8086
BASIC and So rcirn PA5CAUM'", and run, at 5 MHz for
speed as w ell as power. The Dual Processor Board is
built to th e sa me st ringe nt sta nda rd s th at have
estab lished o ur leade rship in 5-100 co m po ne nts.
Available June 1,1.

OUTSTANDING
S-100 COMPUTER PRODUCTS .

I

I Note : Mo!>t Co mpuP ro be a rds are d veilebte in 3 forms: unkit I
(sockets. byp..n!> caps pre-sold ered In place). ..ssembled. o r
qualtfred under our hrgh.rr-habdrtv Certified S.,.str m Compon ent
{CSQ program .

~ SPECTRUM COLOR
~t...... · GRAPHICS BOARD
Introductory prices: $339 unkit, $399 assm, $449 CSC

Include, 8Kof IEEE-compatible stat ic RAM;fullduplex
bidirectional parallel 1/0 port for keyboard, joystick.
etc. interface; and 6847-based graphics generator th at
can display all 64 ASCII characte rs. 10 mod es of op era­
tion, from alphanumeridsemi -graphics in 8 co lors to
ultra-den se 256x 192fullgraphics. 75 Ohm RS1 70 line
output and video output for use w ith FCC approved
modulator s. We've got software, too; Sublogic's 20
Univer sal Graphics Interpreter (norm ally $35) is yours
for $25 with the purchase of any Spectrum bo ard .
Available June 1st.

36

52

54

43

8

Ampower 104

Ancrona 9 1

B & K Precision Dynascan Corp 42

Bagnall Electronics 88

Karel Barta 90

Bullet Electronics 92

CFR Associates 104

Chaney Electronics 104

Chromatronics 87

38

13

33

57

9

Poly Paks 96

Quest , , , ,., ,. 97

RCA 32,38-39

Radio Shack 102

Ramsey Electronics 93

Rye Industries 82

Sabtronics .., , , 33

Howard W . Sams 77

55 Hickok Electrical Instruments 40

37 Hitachi Denshi... 81

18 Fluke 6-7

zip code

(please pri nt)

stale

Yamaha ,., , , , ,.,., 2

Vaco Products Co Cover 2

Wersi Electronics 74

Vector ..,., , , , 76

Telex Comm unications, Inc.-Turner 24-25

Solid State Sales 98

Spacecoast Research 90

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520,

BOULDER, COLO. ~22

4

21

49

26

10

MOVING?
---------,,

J
Do n ' t mi s s a I
sin gle copy of I

IRadio-Elec- t
tronies. G ive

ATIACH I
us: I

LABEl I
Six weeks' no- HERf I

Itice I
J

Yo u r o ld ad- I
dress and z ip I
co de

,
I

.Yo ur ad -
I

new I
dress and zip I I
code '----------,

name

city

address

Diamondback Electronics 98

Digi-Key 109

Edmund Scientific 86

Electra Company , 73

Electronics Book Club (TAB ) 41

Electronics Technical Institute 79

Enterprise Development Corp 83

Fair Radio Sales 92

Dage Scientific 88

Delt a Electronics 90

Deltroniks ., ,.. , ,.. ,., ,., , 90

C1E-C1e.eland Institute of
Electronics 18-2 1

Command Productions 90

Concord-Computer Components 108

The Cooper Group-Electronics
Di ,., ,.. , , ,.,.. , Cover 3

28

Lors & Associa tes , 88

44

35

47

34

32

24

59

58

Information Unlimited 90

51 International Electronics Unltd 96

JS& A 1.13

2,3 Jameco Electronics 106-107

61 Keithley Instruments 22-23

7 Kester Solder 74

fordham Rad io Supply 99

16,17 Formula International 94-95

60 Fuji -Svea 103

40 Global Speci alties 5

39 Godbout Electronics 110

Grantham College of Electronics ,., 85

22,23 Heath 15.85

TERMS: Cal res add tax. AlloY; S'\. for \hlppong. ('>I(M!> rMunde<! VISA- '
"'\,.nterch.lrgt>- Colli ou r 14 hr. order desk at (4lS) S62-06l6. COD OK
With st ree t olddl MS lor UPS. Pnces subject to ch.tn!':l· wrtboct renee.

BSR X-10
SUPER SPECIAL

DELUXE
ULTRASONIC

CONSOLE
REGULARLY $49.95

NOW $29.95

®®@)G3®OO~
GODBOUT ELECTRONICS

Bldg. 725, Oakland Airport, CA 94614
CIRCLE39 ON FREE INFORMATION CARD

With the purchase of
three or more modules

Modules normally $17.00 ea.
Modules of your choice

3 for $47.95 6 for $83.95
Ultrasonic Hand Unit

Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
800-223-0474

54 WEST 45TH STREET, NEW YORK , N,Y, 10036
2 12·687·2 22 4
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Handtools for electronics?
Get'em from Coope r.

The Cooper range is truly phenomenal.
For example, there are 38 patterns

of pliers alone-including 13genuine "miniatures':
Cooper handtools are precision-made to exacting

tolerances.They're rugged and longlasting.
Most important of all, they're designed specifically to do the

jobs you do. Individual tools and kits are at your distributor's now.
Go and see them !

[rom CooperThe1Oo1make~
CIRCt.E 34 ON FREE INFORMATION CARD



PAL: ". . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik."

-John A. Blum. Box 446, Zelienolple , PA

SHAKESPEARE: ".. . I've been a CB'er for
three years and the K40 is the best I've ever
had. Beller in reception and transmission than
my Shakespeare ."

-H. Bachert Jr..• 15 King Rd.• Park Ridge. NJ

HUSTLER: "Compared to my Hustler XBLT·
4, the K40 can cons istently transmit 40 %
further and the reception was better. The K40 is
the perfect way to complete a CB system ."
-Jerome R. Brown, 7800 S. Linder, Burbank, IL

3. It's proven best!
. ..Here's what the leading CB
publications said.

CB TIMES: ". . . it's not often that a product bursts onto the mar­
ket scene. dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it-repeated tests showed the K40
could out-perform the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests showed
that. in three different positions of the monitoring receiver. the
model K40 equaled or out-performed the competitive antenna.
Apparently. American Antenna's advertising is not merely Madison
Avenue showmanship ."
PERSONAL COMMUNICATIONS: ". . . an impressive
95% of the trials. the K40 out-performed the existing mobile anten­
nas. We had to try one for ourselves .
" . . . in every case, the K40 either equaled or out-performed its
competitor.

"No lts, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best antennaaround.
CB MAGAZINE: "Introduced in October. 1977. the K40 quickly became the

top seller land in mid 1:::~:;~~~n:~:;s~;;;;ai~;; nation."

across the country said.
ANTENNA SPECIALISTS: ". . . truck driver and CB'er for
10 years . . . 50% further than my M41 0 'Big Momma'."

-J.H. Collett 207 McFee. Bastrop, LA

AVANTI: "I'm an electronic technician with a Second Class
FCC license .. . I was able to transmit 70% further and tune
the SWR 75% lowe r than my Avant i."

- H.R. Castro, VRB, Monserrante 0 -67, Salinas, Puerto Rico

It's made
better...

•••

• • . .. Of' ,..

GUARANTEE I: Tho K·40 ,t........ ,......... t.·
ceIve mora ea.rty INn the 11'11 11 ,__.. Of the cUllom·
er .. receive • pr'CIl'ftPI and fuI rehnf frem the Regist.ed
K·40 DeI* whoinst8led.-ld tunedit.

GUARANTEE II:~ ......._ '01 12

=~'=:""~.=~=i
::C~~·~~2~tw.-..oe,No

* Including option ­
al mounts at extra
cost.

...This
Antenna

is so
DYNAMITE
pu receive a

MORE QUALITY:
lt's not imported . It's not
made in Taiwan. Korea or
Japan. It's American made in
an American town . It's made
with better materials that
cost more and by profession­
al people we pay more. And
we designed it right
here in the U.S.A.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehic le you'lI ever own!
That includes choppers. dune
bugg ies . gutters. mirror
mounts. luggage racks ,trunks.
hatchbacks, through roofs,
semis. pick ups and RV's.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit further or receive
clearer than any antenna it
replaces. We know it will.
We've tested it with 771
CB'ers just like you for one
year.

S4Z.S0
suggested retail

And when you
pay more,
you expect more!

In one year our K4Q. antenna
has become the la~est selling

CD antenna in tlle'world!
1. It's the most 2.

expensive ...


