
BUILD YOUR O.
PAY·TV DECODER

• $1.25 FEB. 1981

~nswer 10 top videotape questions Electronic gadgets in your next car
'oday's hi-Ii noise reduction devices Better motor control lor your robot
~easure ultra-low ohms with aDMM Build your own PROM programmer



from CooperThe1holmakef
CIRCLE 23 ON FREE INFORMATION C'ARD

~ The Cooper Group
COOPER BOKER'CRESCENT' LUFKIN' NICHOLSON ' PlUMB' WB.!.ER ' WISS' XCELITE ·
INOUST1UIS P.O. Box 728,Apex.North Carolina27502.Tel: (919)362-7510Telex: 579497



Space scape A new painting by Mark Rickerson offers opportunity
for JS&A customers in this exclusive print offering .
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money is requ ired. Simply fi ll in the information
requested on the coupon and mail it to: One
JS&A Plaza, Northb rook, Illinois 60062 .

Each participant will be sent an acknow
ledgment letter with a number. The program
wi ll off icially close on February 28, 1981 and
those selected to receive the print will be noti
fied directly by a pub lic accounting firm by
March 15, 1981. There is a strict limit of one
entry per person and our computer will auto
matically reject dup licate applications. if for
any reason you are dissatisfied with your
purchase, you may return your print anytime
during the next three years for a full refund.

Participate and join with us in a great oppor
tun ity to own a print from one of America's
fastest rising American artists and become
part of a select group. Send in your free
reservation today.

FREE PARTICIPATION CO UPON
Please accept this coupon as my eligibility

for participation in the random selection draw
ing for the print shown above. I understand
that I am under absolutely no obligation and
that I will be eligible in future programs
whether I obtain the print or not.

PAINTING OFFERED
Later the original painting will be offered to

the general public for $10,000 , or for $5,000 to
anyone on Rickerson' s list on a first-come first
served basis .

There is no obligation to ente r and no

placed in a comp uter and at the end of our
promotion, the compute r would randomly
select 300 people eligible to purchase the
prints . All respondents however , would make
up his perso nal mail ing list.

In the future, whenever a new Rickerson
prin t would be announ ced for $350 or more,
those on his personal list would be eligible to
purchase that print during the next three years
at only $200 regardles s of Rickerson's status,
fam e or the value of his paintings.

Rickerson looked to this promotion as a way
of establishing himself and his art firmly as a
major fac tor on the American art scene and at
the same time establ ish a strong following.
JS &A in turn has not only agreed to assist
Rickerson in that goal, but will be actively
promoting his art and his products during the
next three years. Th is offer to participate in his
print prog ram will end on February 28, 1981
and only those who respon d will be allowed to
participate during the next three years .

26 SEPARATE PLATES
Rickerson 's painting shown above is called

'Space Scape,' and is one of a series of four
tha t will be offered in this program . Space
Scape is a spectacular view of outer space
and expresses mankind's relationship to
spa ce in a dazzling disp lay of colors, planets
and shap es.

The serigraph prints are as spectacu lar as
the original. Limited to only 300 hand-signed
and num bered proofs, there are 26 separate
overlaid colors from 26 separate silk screens
to reproduce every exact detail on 100%
museum-quality PH-balanced paper . And
they are large -a 30" x 40" image size deliv 
ered in a well-constructed and protected
carton.

The painting above is by one of America's
fastest rising American artists, Mark Ricker
son . Rickerson's works represent some of the
most popular space paintings ever created
and they have been disp layed at some of
America's leading galleries and purchased by
many space-age companies.

About one year ago , JS&A's preside nt was
traveling through Honolulu on a trip back from
the Far East when he stopped by an art gallery
to examine some paintings .

PRESIDENT'S IDEA
While in the gallery he saw one of Ricker

son 's works. Since JS&A markets space-age
products, our president thought it would be a
great idea to feature one of Rickerson's paint
ings on the next cover of JS&A's space-age
catalog.

So he bought the painting and traveled to
the Hawaiian Island of Maui, where he met
with Rickerson in his studio to discuss repro
duction rights . Rickerson refused . His paint
ings were grow ing in value and he did not want
to commercialize his efforts at that stage of his
ca reer.

PROGR AM UNACCEPTABLE
Several months later however , our presi

den t received a call from Rickerson . The artist
wanted to know if JS&A wou ld be interested in
offering limited edit ion prints exclusively to its
customers, many of whom would appreciate
the subject matter because of the ir interest in
space-age electron ics .

Th is time we refused. Rickerson wanted
JS&A to offer 300 signed and numbered
proofs for $200 each . A typical JS&A re
sponse, howeve r, would far exceed the avail
ab le prints and we would have to return too
many orders. In addition, Rickerson had been
gett ing $350 for his prints and we didn't under
stand why he would lower his price.

RICKERSON'S PLAN
But Rickerson had a plan. Those who would

respond to our offer would have their name
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FEATURES Dup lica ting Testa's high-vol tage experim ents in

hopes of fi ndi ng an answer to nucl ear fusio n.
Robert Golka
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A look at some of the nifty new gadgets that are
coming out of Detro it and into you r next car .
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51 PAY·TV DECODER
Part 2-Construction details for an adaptor that
con nects to the video-detector output outside your
TV to descramble over-the-air pay-TV signals.
D. Landfear

59 UNICORN-1 ROBOT
Part 7-Construction details for an interface board
that will permit motor contro l via remote control or
an on-board computer. James A. Gupton, Jr .

68 DMM ACCESSORY FOR ULTRA·LOW OHMS
Add -on accessory for your DMM extends resistance
measurements down to .0001 ohms . J.T. Cataldo

74 PROM PROGRAMMER
Program your ow n PROM's on your workbench
w ith this inex pensive device. T. E. leVere
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Pinewood Derby, Earl "Doc" Savage, K4SDS

88 NEW IDEAS
A pr ize-winn ing application from a reader .

50 NEW DIMENSION IN TV SOUND
Stereo TV sound may not be here yet, but new
circuit ry fro m RCA offers the next best th ing.
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71 ANSWERS TO 10 HOME-VIDEO QUESTIONS
Here are the answers to the 10 most often asked
questions about videotape reco rders . Len Feldma n
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TV set , here may be the reason why . Jack Darr
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Part 2-A look at today 's dev ices that are available
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The spectacular display of light
ning is being produced by the largest
iresla coil in the United States. Erected
inside an airplane hanger at Wen
dover Air Force base, it is a duplicate
of Tesla 's original coil , and is being
used in a search for an answer to
nuclear fusion.

ANNUAL INDEX
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To present the maximum num
ber of articles to ou r readers, we
have not published the Annual
Index as part of this issue, A 4
page brochure containing this
index is available for those who
need one. To get your free copy,
send a stamped self-addressed
envelope (legal size) to:

Radio-Electronics
Annual Index
45 East 17th Street
New York, NY 10003

Any requests postmarked on
or before April 30 are free, After
that date there is a 25e fee. Ques
t ions and comments about any
thing other than the Index that
are inc luded with your request
cannot be handled. Send them
separately to our Editorial Offices.
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Thi ngs are reall y di ff erent outside the big cities.
Herb Friedman

As a serv ice to readers , Radio- Elect ronics publishes availab le plans or Infonn atlon relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materia ls and workmanship used by readers. Radio-Electronics disclaims any respon alblllty for the safe and proper
function ing of reader-bu ilt project s based upon or from plans or Informatio n publi shed In this magazine ,
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VIDEODISC
SCORECARD

UHF SOLUTIONS

ONE COMPANY'S
PROJECTS

While an EIA all-industry committee continues to explore the advantages and disadvantages of
the various proposed teletext systems, CBS is going ahead with a public program and audience
test of the French-developed Antiope system on its Los Angeles station, KNXT, with actual
transmissions scheduled to start in April. CBS president Thomas Wyman forecast in an inter
view that if the test were successful, the network's five owned stations would be broadcasting it
within two years, and its independent affiliates would come along "one at a time" starting in the
same period,

Decoder-equipped sets will be located in public areas at first, to be followed by actual in-home
tests . Participating in the test will be Los Angeles public-television station KCET, which will
develop educational uses for the system, while the Caption Center of public-TV station WG BH,
Boston, will prepare captions for some CBS network programs for the benefit of the hearing
impaired. Telediffusion of France is lending the broadcast equipment, with 100 U.S. TV receiv
ers to be used initia lly for the test.

With RCA poised to begin retail sales of its CEO grooved-capacitance videodisc system, most of
the industry is now choosing up sides among three systems . Here's how things stood at press
time: Capacitance Electronic Disc (CEO) system-players to be marketed by RCA , Zenith,
Sears, Sanyo, Hitachi, J .C. Penney, Toshiba, Radio Shack, and probably Montgomery Ward;
discs to be made by RCA and CBS . LaserVision (LV) grooveless reflective optical system (on
the market since December I978)-players by Magnavox, Pioneer, Advent, Gold Star (Korea),
with Sylvania and Philco probable if their planned sale to North American Philips is consum
mated; discs by DiscoVision Associates , Philips (England), Pioneer (Japan), 3M, with produc
tion 'for the industrial-institutional market by Sony. Video High Densit y (VHD) grooveless
capacitance system (due on the market late this year)-players by General Electric, Quasar ,
Panasonic, JVC; discs by VHD Disc Manufacturing Co., owned jointly by GE, Matsushita, JVC
and Thorn EM!.

The FCC seems to be moving away from the view that improvements in receiver design and
tuning comparability hold the key to better UHF reception. The Commission's UHF Task
Force, reporting results of its two-year, $1.5-million study, cited improvement in antennas as
being the best path to UHF-VHF equality. Particularly, it stressed the need for consumer
education to the value of outdoor antennas, noting that the change from an indoor to an outdoor
antenna can "easily achieve an improvement more than five times as effective" as doubling of
station transmitter power. The Task Force recommended an industry-government effort to
produce antenna-effectiveness ratings as a guide for consumers. It also recommended that TV
receivers no longer be required to tune to channels 70-83, since no new UHF stations are being
granted in this range.

What happened to consumer-electronics R&D? It moved to Japan some time ago. Although
American companies are stepping up their pace of home-electronics development, generally each
with one or two high-priority projects, the Japanese effort on new products is almost breathtak
ing. As an example, Hitachi gave Japanese consumers a peek at the near-term future with a huge
exhibit of work nearing completion, to celebrate its 70th anniversary. Here are some of the
electronic products it showed:

A flat-screen LCD portable television with a three-inch picture scheduled for sale this year or
next . . . A five-inch digital audio disc with 96-dB dynamic range, with a solid-state laser
pickup, using pulse-code modulation .. . A home information system capable of receiving SHF
transmission direct from satellite, including character and pattern recognition . . . A viewdata
interactive home computer terminal using telephone lines, which can transmit audio as well as
video . . . A portable special-effects VHS home videocassette recorder weighting 11 pounds and
scheduled for introduction this year .. . A super-high-resolution (1,023 lines) saticon television
pickup tube. . . A home video camera with hydrogenated amorphous silicon pickup tube, which
is claimed to provide higher resolution and to resist "burning" . . . The second generati on of its
home MOS camera (the first is due for introduction in Japan in April) with up to double the
resolution. . . "Calcogenide" optical videodisc with recording capability for industri al use .. .
A "speech typewriter" that converts speech into Japanese text . . . Optical-beam VHF trans
mission, capable of carrying seven TV channels simultaneously . . . A semiconductor laser
diode for use in optical videodisc players.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR





high-fidelity stereophonic sound.
And since there is no disc wear,
the Magnavision sound stays
crystal clear, playing after playing.

You can see and hear major
movies with theater-like realism.
Rock co ncerts and classical
performances come alive before
your ears and eyes. Magnavision
has to be heard to be believed.

"reads" encoded pictures and
sounds through a protective coating
on our grooveless videodisc.
There's no contact. No scratching .
No wear. No disc deterioration .
The picture will remain as sharp
and clear years from now as
it is today.
The hearing's as good as the
seeing.

Speaking of sound ,
Magnavision is
designed to be played
through your home
stereo system so you can
hear what you see in full

C 1963 ALFRED J . HITCHCOCK PRODUCTIONS, INC

You seek on ly the ultimate
technology in the electron ic gear
you own . You'd like to control the
sequence, speed and direction of
what you watch on your television
screen . And you wish for a range
of programming far beyond the
common fare.

For you we have a bright idea
called Magnavisio n. It is Gourmet
Video for the video go urmet.
A picture that's clearer than tape
and less costly, too.

Magnavision is an advanced
Laserv lslon'" videodisc player. Its
optica l laser scanne r, a videod isc
and your TV set team up to giveyou
a picture that's amazingly sharp and
clear. Even better, the Magnavision
picture remains this good even
after thousands of viewings . That's
because there is no direct co ntact
between our laser and the disc.
Unlike your phonograph,
Magnavis ion doesn 't use a needle.

Instead, a laser beam of light

Magnavision:
Video forpeople
who-know and
love video.
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The brightest ideas in the world
are here to play.

e l 98 ' MAGNAVOX CONSUM ER ELECTRONICS CO

Blockbuster movies like The Electric
Horseman. Classic films like The
Bride of Frankenstein. Cooking
lessons by Ju lia Child. Documen
taries from Jacques Cousteau.
How-to-do-it tennis, go lf, swimm ing
and crafts. Music, co ncerts , car
toons, the arts and NFL football. And
videodiscs cost far less than pre
recorded videotapes.

Full-length movies like Smokey
and the Bandit are on ly $24 .95.
And many educational and instruc
tional discs are only $5.95.
(Suggested retail prices.)
Only Magnavision is
Gourmet Video.

Magnavision is withou t a do ubt
the brightest idea in home video. Its
picture, sound, playing action and
library of available programming
are bound to please the most dis
criminating video gourmet. For full
information on Magnavision and
your nearest dealer, call toll-free
800-447-4700. In Illinois, call
800-322-4400.

slow the action by a little or a lot so
you can follow a go lf pro 's swing
inch by inch until you 've got it .
dow n pat.

STILL lets you see a museum
full of art (up to 54,000 pictu res on
each side of a disc) one piece at
a time. You can advance frame by
frame like you wou ld with slides.
Or hold a single picture for as long
as you like with no damage to the
disc or the player.

FAST FORWARD moves the
picture at three times normal speed
for hilarious effects. While SEARCH
lets you scan an entire side of a
videodisc in just 26 seconds. INDEX
displays the number of each disc
frame (54 ,000 per side) on your
TV screen to help you locate
specific scenes.

AUDIO 1/ AUDIO 2 gives you
two separate audio channels for
discs recorded in stereo . Or two
individual sound tracks to give you
the choice of hearing a mov ie in
English or another language, like
Japanese.

Only LaserVision systems like
Magnavision let you watch and
play so many different ways. Even
in FAST FORWARD and REVERSE
you never lose sight of the picture.
Watch what you want whenever
you want.

With Magnavision you haveacom
plete library of MCA DiscoVision
programming to choose from.

Studio-like controllability puts
you in command of the action.

Now the real fun begins. You not
on ly watch and hear Magnavision.
You play with it, too . Magnavision's
co ntro ls are so simple to operate,
even children can enjoy putting it
through its many playing modes.

Touch REVERSE to create
your ow n instant replays or the
sheer fun of looking at things back
wards. SLOW MOTION lets you
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.25"colorTV hat tunes
liiNcomputer, programs

an entireevening's
entertainment.

Just part ofNRI's training in
servicing~ stereo systems, video

tape and disc players, car
and portable radios.



NRI Schools
McGraw-Hill Continuing

Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016
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microcomputer. Or Complete Com
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. Ifcard has
been removed, write to:

video players. Your trainingcovers just
about every kind ofelectronic enter
tainment equipment available nowor
in the near future.

And because NRI has unmatched
experience gainedinover60yearsand a
million students worth of training, your
course is designed for ease of learning
and practical utility. You need no pre
viousexperienceof any kind. Starting
with the basics, exclusive "bite-size" les
sons cover subjects thoroughly, clearly,
and concisely. "Hands-on" experiments
reinforce theoryfor better comprehen
sion and retention. And yourpersonal
NRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Sendfor Free
Detailed Catalog:..

NoSalesman Will Call
Get all the facts on this exciting

course and its potentialfor you bymail
ing the postage-paid card today. Our free j

100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec
tronics courses. You'll also find out
about NRI's new Computer Iechnology

Course that includes
yourpersonal

the only such unit in the world.
Rather than retrofit lessons toa hobby
kit oran already-built commercial
set, NRI instructor/engineers have de
signed this television so each step of
construction is a learningexperience.

As you build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you wouldin actual
practice. And you end up with a mag
nificent, big-picture TV with advanced
features. One you can sell oruse in
your home.

AlsoBuild Stereo,
Test Instruments

That's just a start. You dem
onstrate basic principles and circuits
on the unique NRI Discovery Lab~ then
apply them as you assemble a fine
AM/FM stereo receiver, complete with
speakers. You also get practical experi
ence as you build your own test instru
ments, including a 5" triggered sweep
.oscilloscope, CMOS digital frequency
counter, color bar generator, and transis
torized volt-ohm meter. Use them for
learning, use them for earning as a
full- or part-time TV, audio, and video
systems technician.

Complete, Effective Training
Includes Video Systems
Using NRI's exclusive methods,

you learn far more than TV servicing.
You'll be prepared to workwith stereo
systems, car radios,. record and tape
players, transistor radios, short-wave re
ceivers, PA systems, musical instrument
amplifiers, electronic TV games, even
video tape recorders and tape or disc

OnlyNRI home training prepares
you so thoroughly for the next great
leap forward inTV and audio ...digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro
gramming is appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only homestudy school
to give you the actual "hands-on" train
ing you need to handle servicing prob
lems on tomorrow'selectronic equip
ment. Because onlyNRI includes this
designed-for-learning, 25" diagonal
color TV with electronic tuning, built-in
digital clock, and computer program
mer as part of your training. With this
advancedfeature, you can pre-program
an entire evening's entertainment...
even key lock it into control children's
viewing.

As you assemble it, you learn
how digital tuning systems work, how

to adjust and service them.You work
with the same advanced features

used inthe new programmable
TV'sandvideo tape record

ers. It's exclusive NRI
trainingthat keeps you

upwith the leading
edge of technology.

Exclusive
Designed-for
learning
Concept

The color
TV you build

as part of NRI's
Master Course
looks,operates,
and performs like
the very finest com
mercial sets. But
behind that pretty
picture is a unique
designed-for
learning chassis...

11



vvhat-s TJevvs

Dr. Vladimir K. Zworykin
honored

Vladimir Zworykin, 91-year-old TV pio
neer, was selected as the recipient of a new
German honor by the Eduard Rhein Foun
dat ion, ' for his contributions to " fully elec
tronic television. " Eduard Rhein, German
writer, publisher, and physic ist, personally
presented Zworykin with the first Rhein
Ring, an award of honor for persons " who
have made significant contributions to au
dio-visual techniques."

Zworykin, an honorary RCA vice presi
dent and a member of the U.S. National
Inventors Hall of Fame, had already re
ceived America's highest technical honor
(the National Medal of Science) from Presi
dent Lyndon Johnson, in 1968.

Two other Americans have been honored
by the Rhein Foundation. Last summer,
Drs. Jon Clemens and Eugene Keiser of
RCA Laboratories, Princeton, NJ, received
prizes of 19,000 German marks (about
$6,000) each for their work on video-disc
systems. The presentations were made on
August 23, Mr. Rhein's 80th birthday.

The multi-screen TV receiver
is here

Multi-screen television, long predicted
and illustrated-in this magazine as a ne
cessity of the future, has been realized in
the Sampo Tri-Screen. It was introduced to
the market in Chicago last Fall, with New
York scheduled as the next step in the
company's sales program.
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The new set features a full 19-inch color
screen with the 5-inch black-and-white
screens at the side. The viewer can watch
his main program while keeping an eye on
two others.

That solves a problem not only for the
family whose members are continually
clamoring to "let's see what's on channel
XX" but also for the person who wants to
watch one program but needs to monitor
one or two others for personal or profes
sional reasons .

The unit is remote-controlled , and the
push of a button rotates the pictures on all
screens from one channel to another. Ei
ther or both of the 5-inch screens can be
used as secur ity monitors in the home, thus
adding protection to home-entertainment
capabilities.

The set was sell ing at $995 when first
introduced in Chicago.

NESDA Convention
Jim Rolison, president of Electromatic,

Inc., a service-only company in Portland,
Oregon, is the new President of the Nation
al Electronics Service Dealers Association
(NESDA). Mr. Rolison , who recently served
as the NESDA Region 10 Vice President,
was elected August 21, 1980, in a lively 3
candidate race, during the association's
annual convention at the Galt House in
Louisville, KY.

The top assoc iation goals for 1980-81,
Mr . Rolison stressed, are to carry the NES
DA management ' schools to more states

and to increase NESDA membership great 
ly. Another major priority, Rolison states , is
the achievement of equitable warranty ser
vice rates for independent service agen
cies.

Elected to serve with Mr. Rolison on the
nat ional Executive Committee on NESDA
are George Bluze, CET, of S.O.S. TV in Lar
go, FL as National Vice President; Keith
Knox, CET, of Knox TV in Liberal, KS as
Secretary, and Bill Abernathy of Westside
Appliance Center in Ft. Worth, TX as Trea
surer . Also serving as ex-officio members
of the Executive Committee are outgoing
president Bob Villont, CET (Tacoma , WA)
ISCET Chairman Larry Steckler, CET
(Massapequa Park , NY); and Executive Di
rector J.W. Williams, CET (Ft. Worth , TX).

Regional Vice Presidents elected to com
plete the NESDA Executive Council are:

Region 1. Ted Stackhouse, CET, Mill
Creek Service Corp ., Portland, ME. 2. War
ren Baker , CET, Baker Electronics, Albany ,
NY. 3. Earl Redman, Redman TV, Balt i
more , MD. 4. Gene Dillingham, Magnetic
Tape Recorder Co., Louisville, KY. 5. Art
Nelson, Ronel Radio & TV Service, Milwau
kee, WI. 6. Mike Webber, Rucker's TV, Fort
Worth , TX. 7. John Krier , CET, Servus Elec
tronics, Inc., Wichita, KS. 8. Robert Kavan,
A. B. & K Service, Inc., Denner, CO. 9. Bill
Lawler, Bill Lawler 's TV Service, Los An- ,
geles, CA. 10. Dick Scott, CET, Desco Elec
tronics, Olympia, WA

Optimism about growth and progress for
the association was apparent among the
approximately 500 people who attended
the convention, which ran from August 18
to 23. The convention was sponsored by
the National Electronics Service Dealers
Assoc iation, The International Society of
Certified Electronics Technicians, and the
Kentucky Electronics Service Association.

The educational sessions featured re
nowned management specialist, Dick Co.,
and technical seminars by top training spe
cialists of several major manufacturers.
The all-day " Elect ronics Derby" trade
show also featured new avenues available
to servicers as well as the latest in new
products and service aids.

A two-day conference for electronics in
structors was a high point of the conven
tion; it will be expanded during the 1981
Convention.

During the week-long convention, elec
tions were held for the International Society
of Certified Electronics Technicians (IS
CET), the tech nical division of NESDA. Re
elected to 1-year terms were: Chairman ,
Larry Stec kler , CET, Massapequa Park ,
NY; Vice Chairman , Frank Grab iec, CET,
Phoenix, AZ; Secretary, Bob Ocasio , CET,
Bron x, NY, and Treasurer, Jack Kelley,
CET, Goodyear, AZ.

The announced thrust of ISCET during
the year will be increased availability of

continued on page 16
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Price includes TV a n d cassette connectors,
AC adaptor, a n d 128-page manual.

Allyou need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connector s that easily hook up to the anten na
te rminals of your TV. Also included is a connector for
a port able cassette recorder , if you choose to store
progra ms. (You use an ordinary blank cassette.)

The ZX80 is a family learning aid. Childre n 10 and
above willquickly understand the principles of
computing-and have fun learning.

Master Charge or VISA orders call:
(203) 265-9171 We'llrefund the cost of your call.
Information: Generaland technical-(617)
367-1988,367-1909,367-1898,367-2555.
Phones open Monday-Friday from8 AM to
8 PM EST.

• Automatic
error det ection.
A cursor identifies errors
immediately to prevent entering
programs with faults.

• Powerful text editing facilities.
• Also programmab le in machine code.
• Excellent string handling capability-up

to 26 string variables of any length .
• Graphics , with 22 standard symbols.
• Built-in rand om number generator for

games and simulations.
Sinclair's BASIC places no arbitrary re 

strictions on you- with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu
ture. Options will include expansion of lK
user memory to 16K, a plug-in 8K floating
point BASIC chip, applications software,
and other peripherals.
Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con
sumer electro nics worldwide.

To order by mail, use the coupon below.
But for fastest deliver y, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 30-day money
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
exte nded service contracts are available for
a minimal charge.

~·ln""I~·lr Sinclair Research Ltd ., 475 Main St .,...... ~ IIiiiiiiiiiI P.O. Box 302 7, Wallingford, CT 06492.

r----------------~

I
To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. I
Please send me ZX80 personal computer(s) at $199.95' each (US dollars), plus $5

I shipping. (Your ZX80 may be tax deductible.) I
I enclose a check/money order payable to Sinclair Research Ltd. for $ _

I Name I
I Address I
I City State Zip I

Occupation: Age: _

I Intended use of ZX80: I
I Have you ever used a computer? D Yes D No. 'For Conn. deliveries, add sales tax. I
L

DOyou own another personal computer? D Yes D No. .-J
RE 2-1----- - - - - - ----- -

Your course in computing.
The ZX80 comes complete with its own

128-page guide to computing. The manual
is perfe ct for both novice and expert. For
every chapter of theory, there's a chapter
of practice . So you learn by doing-not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just
$6.95, to Sinclair's unique Computer Learning
Lab. And books, hardwar e options and
other accesso ries .

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

mance features you'd expect only on much
larger and more expensive compute rs .
• Unique 'one touch' entry. Key words

(RUN, PRINT, LIST, etc. ) have their
own single-key entry to reduce typing
and save memory space .

Thefirstpersonal computer
forunder$200. ~

The Sinclair ZX80.
A complete computer
only $199.95 plus$5.00 shipping.

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

It's the Sinclair ZX80. The computer that
"Personal Computer World" gave 5 stars
for 'excellent value.'

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

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

Allfor under $200.

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

We've packed the conve ntional computer
onto fewer, more powerfu l LSI chips 
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port
able computer (6V2"x 8%" X 1%" and a mere
12 oz.). The ZX80 also features a touch
sensitive , wipe-clean keyboard and a
32-character by 24-line display.

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

13
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Cable Television-The Cloud Behind
The Silver Lining

30 channels...50 channels...more channels. Two-way TV. Direct
from-satellite TV. It's all in our future...our immediate future.

Authoratative statistics show that, conservatively, one-third of all
TV families in the U.S. will be hooked up to pay cable-TV systems
before the end of this decade. Sounds teriffic doesn't it? But there's
another side to that coin, too.

That third of all the TV families in the United States will be paying
a substantial fee for their privilege of watching TV. And much of what
they will be paying to see, they used to see for free. The only price
paid used to be sitting through a commercial or two.

Right now, the movie channels on cable are relatively commercial
free. You pay the price, watch the movies, and the only commercials
you see are of coming attractions...convincing you that you should
stay connected.

But already, behind the scenes, as documented by cable-industry
trade publications, commercials are being planned. In many cable
systems, the non-movie channels already carry commercials. So there's
a good chance that by the time the '80s draw to close you'll not only
be paying for what you watch, but you 'll be paying to watch com
mercials, too.

The cable companies don 't need those commercial dollars to make
a buck, either. In one town on Long Island in New York, there are cur
rently 125,000 cable subscribers. They pay an average of $20 per
month. That adds up to $2.5 million a month or $30 million a year.
Pretty fair income. That also adds up to a cost of $250 per year per
family; and for another $120 per year you can add even more TV
channels.

Other clouds are forming, too. In Pheonix, Arizona, the local cable
company franchise permits it to sell and service TV sets. In one com
plete package you can buy the cable, the set, and the repair service.
They'll even offer you a free year of cable if you buy your color set
from them. Great buy? I don't think so. Once that cable company con
trols set sales and service, Pheonix residents may not have much
choice as to where they buy their sets; and if they have trouble with
the kind of service they receive , whom can they turn to? There won't be
an independent service shop or TV retailer left in town.

Cable TV can be good. It should be beneficial. It can save us all a
heap of gasoline by making it possible for us to shop locally without
ever leaving our homes. It can bring us low-cost, first-rate entertain
ment. It can help educate our children and can even make it possible
for many of us to work at home. But some restraints are needed;
some controls are required.

There is regulation you know. The FCC wants to control decoders
so that only the cable companies can sell them. They might like to
require that the cable company do all the wiring in your home. The
people, us, finally beat the phone company at that game and now it
looks as if we are going to have to do it all over again.

If you are on a fixed income, $20 a month just to watch TV is a big
~ bite. But if that fee grows to $30 or $40 or more....And if you disconnect
Z in 1990, what will you have left to watch...snow on vacant channels?
~ ...Iocal amateur hours?
b Like all new technology, cable TV presents an opportunity. 24-hour
~ news is not bad. Recent movies without commercials in your own
6 home are worth a fee. But excessive fees are bad. Paying to see com
o mercials-paying twice in effect-is bad. Replacing free programs
~ with pay programs-the same programs-is bad.
14 co ntinue d on page 101.
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Mood Maker
Set the mood in your home or office with this 13 inch wide

AM-FM, cassette and 8 track Stereo Music Center.
You're sitting at your des k. Soft beau

t iful mus ic in full st ereo is gently cares
sing you . You feel yo ur tensions melt,
you r mind clears, and you're ready to
take on the wor ld .

An overstatement? Not really. The
power of music has been used for cen
turies to ro use th e troops and relax the
kings, not to men t ion " soo thing th e
savage beast".

Listen ing to grea t sounding music
while yo u work at t he office or relax at
home can make you feel like a whole
different person at t he end of the day .

The Stereo Music Center by IMA, a
Cra ig co mpany (the langu age translator
people), represents t he latest technology
in micro -stereo . It is now possible to
produce the sound of a full size stereo
in the space of an ordina ry radio.

IT'S A COMPL ETE MUSIC SYSTEM
You 're in command. Listen to your

favorite FM ste reo stations or enjoy
you r favor ite music on the twin built-in
stereo casset te and 8 track tape dec ks.
You can also kee p up on the late st news
with the powerful AM radio.

Dua l high fidelity speakers mounted in
the acoust ically designed wood cabinet
are precise ly aimed at 180 degrees to
prov ide terrif ic stereo sepa ration. lis
tening to th e music cen te r is like sitting
10th row cente r at a symphony concert.

Powerfu l twi n amplifiers have plenty
of powe r to drive extension speakers in
other roo ms or offices. (Conven ient
jacks are provided on the rear panel) . To
really ap preci ate t he power and quality
of the sou nd of th is mic ro-ste reo , set it

in front of your home stereo and com
pare. The results may amaze you.

DIGITAL AM/FM STEREO TUNING
No more guessing . If you want to

listen to radio station FM 103.4 or AM
1070, simply dial in the number on the
large LED digital display.

With the powerful radio receivers and
accurate digital tuning, you 'll be able to
locate and tune in radio stations other
radios can't even find.
The old fashioned "slide rule" radio
dial has been replaced by a sophisticated
solid state device called a frequency
counter. Frequency counters were
deve loped fo r test equipment and now
can be used for exact radio tuning. They
actually count and display the exact
frequency of each radio station.

The frequency display also becomes an
LED clock with the push of a button .

EXTRA OFFICE FEATURES
The music center is also a usefu l

business tool.
DICTATlON--You are supplied with 2
microphones to dictate letters or leave
memos on sta ndard audio cassettes.

CIRCLE 9 ON FREE INFORMATION CARD

TELEPHONE--A sensit ive pickup allows
you to record both sides of any tele
phone conversation on cassette.
RECORD MEETINGS--Simply start the
recorder . The microphones will pick up
all nearby conversation. Even the
recording level is automatic.

TRY THE STEREO MUSIC CENTER
RISK FREE

Try the music center in your own
home or office for 30 days. Enjoy the
beautiful FM stereo, play your favorite
cassettes or 8 track cartridges and keep
up with the news on AM. Record cas
settes from the rad ios, 8 t rack, micro
phones or from the telephone pickup.

If you aren't 100% satisfied for any
reason , simply return the music center
in its original bo x within 30 days for a
full refund. It comes complete with a
limited 90 day man ufacturer 's warranty.

To order your stereo music center
simply send your check fo r only $159
plus $7 for postage and handling to
OAK. Credit card buyers call our toll
free number. (CA res. add 6% sales ta x)

You'll be able to enjoy stereo music
fro m cassettes, 8 t rack, FM or AM radio
wit h th is new 13 inch wide micro
electronic marvel.

~
DAK
INDUSTRIES
INCORPORATED

Call TOLL-FREE . . . . (800) 423-2636
In California Call . .. . .. (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605
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continued from page 12

materials to upgrade the technological ca
pabilities of electronics technicians every
where.

The social functions were highlighted by
a lead-off golf outing, an ice-breaking "get
acquainted" party and dance, an evening
at the race track, and a steamboat ride on
the moonlit Ohio River.

The 1981 NESDA/ISCET National Elec
tronics Service Convention has been set
for August 3-8 at the Innisbrook Resort in
Tarpon Springs, Florida. Innisbrook is on
Florida's west (Gulf) coast near the Tampa/
St. Petersburg area.

KLH 's home-trial program
KLH Research and Development Corp.

of Westwood, MA, has initiated a nation
wide home-trial program for its KLH-3
Computer Controlled Loudspeakersystem.
The KLH-3 Loaner Program enables the
consumer to bring home the KLH-3 loud
speakers in a custom-made carrying case.
That solves the problem of customers who
do not believe that the sound they hear
from speakers in the dealer's listening
room will be as good with their own equip
ment and the specific acoustics of their
own living rooms.

The home-trial program is supported by
national advertising, and every consumer
who replies to the ads receives a special
Loaner Program mailer, including a list of
participating dealers. To attract interest
further, a free audiophile disc will be given
to those customers who try the speakers.

" The response to an init ial test market
ing of the KLH-3 Loaner Program was so
outstanding that we decided to launch it
nationally, " said KLH President Denis

Wratten. " The dealers who participated in
the trial program were delighted with the
results. Their customers appreciated the
chance to hear the KLH-3's in their own
homes and that was reflected in sales
results ."

FCC refunding certain fees
Individuals who paid the FCC fees of

more than $4 but not more than $20
between August 1, 1970 and February 28,
1975, may be eligible for a partial refund.
However, the Commission emphasized that
Citizens Band licenses that cost $4
granted March 1, 1975, or later-do no t
qualify for a refund.

Since June 1979-under Phase I of this
program-the FCC has refunded more
than $49 million in fees collected from
broadcasters, common car rier s, elect ronic
equ ipment manufacturers, aviatio n and
marine radio users, and certain amateurs.

Fees to be refunded in Phase II include
those that were collected for amateur ra
dio , aviation radio, land mobile, mar iti me
radio microwave and CATV systems, re
str icted radio telephone permi ts , type certi 
fication requests for equipment operating
under Part 18 of the Commission 's rules,
and cable-television notificat ions under
Section 74.1105.

To request a refund under Phase II, licen
sees must obtain a copy of the Fee Refund
Program request form and instructions
(Phase II). It is available at FCC Field
Offices or by mail from the FCC Refund
Program Office , P.O. Box 19209, Washing
ton, D.C. 20036.

For specific details about the fee refund
program licensees may call the toll-free

number: 800-424-2901. This numbe r is not ,
however, to be used for other FCC busi
ness or complaints.

First computer home banking
service .

The United American Bank, Knoxville,
TN, has been selected as the first bank to
use a new " Express Information" bank-at
home service.

For an estimated price of $15 to $25 a
month, 400 of the bank's customers will
gain services of the new Radio Shack TRS
80 Color Compu ter, including a standard
keyboard which plugs into the customer's
own television set and telephone. Custom
ers will have access to a comprehensive
news and financial advisory service, be
able to pay most of their bills , receive cur
rent information on their checking ac
counts, use a sophisticated boo kkeeping
servic e, and apply for loans.

The Express Inform ation service is a joint
venture of United American Service Corpo
ratio n (USAC); Radio Shack , a division of
Tandy Corporation , and CompuServe, a
subsidiary of H & R Block. The United
American Bank in Knoxville was selected
as the first bank to use and market the ser
vice to its customers.

The new service is being released to cus
tomers in phases, giving them an opportu
nity to familiarize themselves with in-home
computer use. The fi rst phase will include
the news and information network devel
oped by CompuServe. Remaining phases
include two-way communications with the
bank for bill paying, bookkeeping, tax ser
vices , and elect ron ic mail , giving customers
the opportunity to communicate messages
to each other through the system.
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a: ers. The system is being offered as a loaner for home tr ials.
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Court rules on radar detectors
The Appelate Session of the Connecticut

Superior Court has set a dual precedent by
ruling that the state has no right to conf is
cate a motorist's radar detec tor; neither
can it refuse a jury trial to a defendant in a
radar-detector case.

Until recently, motorists facing a radar
detecto r summons also faced seizure of the
unit. The panel of three Superior Court
judges ruled that a radar detector could
not be sub ject to for feiture on the ground
that it was being used to violate the law,
any more than could the car, which was
also being so used.

The same court confirmed the defen
dant's right to a jury trial , because of the
fine that might be imposed on the motor ist
for a radar-detector infraction. That deci
sion was considered important by radar
detector promoters, who feel that " the time
and expense to the state in preparing for
jury trials discourages enforcement in such
cases."



David Ahl, Founder and
Publisher ot Creative Computing

A REMARKABLE MAGAZINE
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"The beat covered by Creative Computing
is one of the most important, explosive and
fast-changing."-Alvin Toffler

You might think the term "creative com
puting " is a contradiction. How can some
thing as precise and logical as electronic
computing possibly be creative? We think
it can be. Consider the way computers are
being used to create special effects in
movies-image generation, coloring and
cornputer-driven cameras and props . Or an
electronic "sketchpad" for your home
computer that adds animation , coloring
and shading at your direction. How about a
computer simulation of an invasion of killer
bees with you trying to find a way of keep
ing them under control?

Beyond Our Dreams

Computers are not creative per se. But
the way in which they are used can be
highly creative and imaginative. Five years
ago when Creative Computing magazine
first billed itself as "The number 1 maga
zine of computer applications and soft
ware ," we had no idea how far that idea
would take us. Today , these applications
are becoming so broad , so all
encompassing that the computer field will
soon include virtually everything!

In light of this generality, we take "appli
cation " to mean whatever can be done with
computers, ought to be done with comput
ers or might be done with computers. That
is the meat of Creative Computing .

Alvin Toffler, author of Future Shock and
The Third Wave says, " I read Creative Com
puting not only for information about how
to make the most of my own equi pment but
to keep an eye on how the whole field is
emerging.

Creative Computing , the company as
well as the magazine, is uniquely light
hearted but also seriously interested in all
aspects of computing. Ours is the maga
zine of software, graphics, games and sim
ulations for beginners and rela xing profes
sionals. We try to present the new and im
portant ideas of the field in a way that a 14
year old ora Cobol programmer can unde r-

stand them . Things like text editing , social
simulations, control of household devices,
animation and graph ics, and communica
tions networks.

Understandable Yet Challenging

As the premier magazine for beginners,it
is our solemn responsibility to make what
we publish comprehensible to the new
comer. That does not mean easy; our
readers like to be challenged . It means
providing the reader who has no prepar
ation with every possible means to seize
the subject matter and make it his own .

However, we don 't want the experts in
our audience to be bored . So we try to
publish articles of interest to beginners and
experts at the same time. Ideally, we would
like every piece to have instructional or
informative content-and some depth
even when communicated humorously or
playfully. Thus, our favorite kind of piece is
acessible to the beginner, theoretically
non-trivial, interesting on more than one
level , and perhaps even humorous.

David Gerrold of Star Trek fame says,
"Creative Computing with its unpreten
tious , down-to-earth lucidity encourages
the computer user to have fun . Creative
Computing makes it possible for me to
learn basic programming skills and use the
computer better than any other source .

Hard-hitting Evaluations

At Creative Computing we obtain new
computer systems, peripherals, and soft
ware as soon as they are announced . We
put them through their paces in our Soft
ware Development Center and also in the
environment for which they are intended
home , business , laboratory, or schoo l.

Our evaluations are unbiased and accur
ate .Wecompared word processing printers
and found two losers among highly pro
moted makes. Conversely, we found one
computer had far more than its advertised
capability. Of 16 educational packages ,

CIRCLE 6 ON FREE INFORMATION CARD

only seven offered solid learning value.
When we say unb iased reviews we mean

it. More than once, our honesty has cost us
an advertiser-temporarily. But we feel
that ourfirst obligation is to our readers and
that editorial excellence and integrity are
our highest goals .

Karl Zinn at the University of Michigan
feels we are meeting these goals when he
writes. "Creative Computing consistently
provides value in articles, product reviews
and systems comparisons . .. in a magazine
that is fun to read."

Order Today

To order your subscription to Creative
Computing, send $20 for one year (12
issues), $37for two years (24 issues) or $53
for three years (36 issues). If you prefer,
call our toll-free number, 800-631-8112 (in
NJ 201-540-0445) to put your subscription
on your MasterCard, Visa or American Ex
press card . Canadian and other foreign
surface subscriptions are $29 per year , and
must be prepaid . We guarantee that you
will be completely satisfied or we will re
fund the entire amount of your subscrip
tion.

Join over 80,000 subscribers like Ann
Lewin , Director of the Capital Children's
Museum who says, " I ' am very much im
pressed with Creative Computing . It is
helping to demystify the computer. Its arti
cles are helpful, humorous and humane.
The world needs Creative Computing ."

GP6atlv6
Gomputlnfj

Attn : Alice
P.O. Bo x 789-M

Morristown, NJ 07960
Toll -free 800-631-8112
(In NJ 201-540-0445)
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Learning
electronics
• ••IS no pICDlC.
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At anylevel it
takesworkand
a few sacrifices.
ButwitheIE,
it'sworth it.
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D Active Duty

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is .
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd.

More than half of CIE's courses
prepare you to pass the government
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

Associate Degree
Now, CIE offers an Associate in

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

Today is the day. Send now.
Fill in and return the postage-free

card attached. If some other ambit ious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we'll try
to have a CIE representative contact
you to answer any questions you may
have.

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

Age Phone (area code) _

Check box for G.!. Bill bulletin on Educational Benefits: D Veteran

MAIL TODAY!

Address Apt. _

City _

State Zip, _

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It's built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.
That's exactly what happens with

CIE 's Auto-Programmed" Lessons.
Each lesson uses famous "programmed
learning" methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

.---------------C IE Cleveland Institute of Electronics. Inc.

I 1776 East 17th Street. Cleveland. O hio 44114 '
Accredited Member National Home Study Council

I D YES ... ! want to learn from the specialists in electronics-s-Clfi. Send me my FREE
CIE school catalog .. .including details about the Associate Degree program ... plus my

I FREE package of home study information. RE-06
Print Name _

I
I
I
I

Whoever said, "The best things in life
are free:' was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl
edge of electronics, come to CIE .

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours . But the hours you do put in
will be on your schedule, not ours.
You don't have to go to a classroom.
The classroom comes to you.

Why electronics training?
Today the world depends on

technology. And the "brain" of
technology is electronics . Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing ... even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?
Beginner? Intermediate? Advanced?

CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:
1. No previous electronics knowledge,
but do have an interest in it;
2. Some basic knowledge or experience
in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that's right for you .

Learning electronics is a lot more
than memorizing a laundry list of
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CABLE TV
Your recent editorial (August issue): " Cable TV and Ma Bell;

When Will We Ever Learn?" has prompted me to offer my personal
opinion on the subject.

In this editorial, you have made major assumptions that ; based
on eight years of experience in the CATV industry, I would call
inco rrect. They are:

1. That cable-TV operators are a monopoly. This by comparison
with "Ma Bell."

2. That the FCC has something to do with the rate structure.
3. That all cable-TV operators use the same type of system.
For the first assumption, I would like to point out that there are

hundreds of different cable-TV companies. They are not connect
ed in any way with one another. Most of them are still " Mom &
Pop" operations. It is ludicrous even to compare cable TV with
" Ma Bell." It evokes a vision of some monopolistic deity controlling
the nation's TV sets.

The second assumption is that the FCC or federal government
regulates how individual companies may charge their subscribers.
That is far from the case. The FCC regulates only technical specifi
cations-e.g.: frequencies, minimum signal levels, radiation, etc. It
is the local government that awards the franchise and determines
the rates. If anyone wishes to complain, you take it to the city
council , city manager, or the mayor.

The third assumption is that all systems use the same equipment
and the same operating system. There are dual-trunked systems,
two-way systems, single-trunked systems , one-way systems , 400
MHz systems , 300-MHz systems, ad infinitum. As an example of
just some of the technology, look at page 4 of Radio-Electronics,
August 1980: " Cable Progress." There is no way that a customer
who purchased a converter could assure himself that it would be
capatible with his system. The CATV industry is not standardized
like "Ma Bell." For a person who is not involved with the industry, it
would be impossible to keep up with the system developments.

Finally , you state that telev ision technicians should be allowed to
hook up additional outlets. I have a problem with this, in that most
television techicians lack training in CATV-equipment installation
and equipment specifications. That would give us a quality-control
problem. As a CATV field technician, I have had trouble calls from
people who had their TV tech add an outlet. Some of those illegal
hookups were causing serious problems; all of them generated a
trouble call. If TV techs were allowed to install CATV outlets and
that caused a problem, the CATV company should be allowed to
charge for a service call. Thus, the consumer would get it in the end
again .

All in all, I don 't believe that your proposal will benefit the paying
public.
RICHARD JOHNSON
EI Cajon, CA

NUMBERS STATIONS
I read the art icle , " Internat ional Numbers Stations," in your June

1980 issue, with much interest. The author asks, " What is the
nature of their encoded messages? " Who knows now, but approx
imately 40 years ago, such numbers were used to transmit weather
information. I was working in a weather stat ion in a Communist
occupied country. They told us that five number-groups were used
to transmit weather information. They gave us a chart on which it
was stated that the first thr ee numb ers in the first group were
always used to identify the station. I'll try to make up a sample of a
series, but remember that 40 years is a long time to recall anything
very clearly. However , I can give you an idea: 17426,23920,21050,
03001. That was for weather information all over the world.

As I said, the first three numbers in the first group were for
station identification (174); the fourth number in the first group was
for visibility in km (kilometers) or certain ranges (like 0 = 0 to .1
km; 1= .1 to .3; 2 = .3 to 1 km, 3 = 1 to 3 km, etc .)



The fifth number in the first group was for the amount of cloud
cover in '/ lo- in this case, .6 was covered; the rest, .4 had no
clouds. It could have been that those bits of information were
reversed . Anyway, the second group was for barometric pressure
in millibars, corrected to temperature and to sea level. In this case,
239 looks quite high, but remember that it is just a sample. As you
noticed, three numbers were used for that purpose,

In the second group, the fourth number was used to identify
what particular cloud cover we had. It starts with 0 as a clear sky , 1
as high cirrus clouds, and so on. The last number was for the
height of the cloud cover in km, 0 being very clear, 1 as very low,
below 2 km ; 2 being 2 - 3 km; 3 being 3-4 km, etc. In the third
group, the first three numbers were used to identify the Celsius
degrees, in this case 2°C.

In the third group, two numbers were used to state the humidity
in percentage-in this case, 50%. In the fourth group, the first
three numbers were used to identify the wind direction-in this
case 030 could be 30, or something else-I just don't remember.
And in the fourth group, the last two numbers identified the wind
speed at the scale of a weather vane.

At 7AM every morning, there was a fifth group for rain in millime
ters, three numbers for the last 24 hours, or the snow cover in
millimeters. The last two numbers in that group were for wet ther
mometer readings. And we had a sixth group of numbers for sta
tions at sea-for water temperature, wave height, etc .
FORMER WEATHER OBSERVER

I appreciate "Former Weather Observer" 's explanations for the
mysterious numbers stations. Unfortuantely, the MAFOR (Maritime
Forecast) stations are a well documented service, operating on
assigned frequencies with well publicized schedules. They are defi
nitely not the source of the clandestine numbers broadcasts.

Another reader agrees that they may have psychological value in
confusing adversaries, or that they are used for training sessions.

A recent forum, which I conducted at a hamfest, generated con
siderable interest (several attendees had heard them), but no one
could come up with any idea as to what they were.

Can any other of our readers shed some light on the puzzling
numbers stations?
ROBERT R. GROVE

CASSETTE BOOKS
In relation to the news item in the July R-E (page 12) about

Nakamichi and SBl 's 15/16 ips cassette books, you should men
tion that Cassette Talking Books put out by the Library of Con
gress for blind persons are indeed 15/16 ips for most new issues,
but the older issues are 1-7/8th only. The C76 machine that is
loaned to talking-book users has rechargeable batteries and AC
line power. That machine has variable speed, too-15/16 and 1
718 ips; it must be like SBI's.
PAUL F. WILLIAMS, JR. CET,
Timonium, MD

SYNTHESIZED PULSE GENERATOR
Here's a tip for readers who built the Synthesized Pulse Genera

tor described in the October, 1980 issue of Radio-Electronics.
Changing capacitor C6 from 4.7 IlF to 1.0 IlF may result in better
performance, as some CD4046 IC's produce slight jitter using the
old value. That will allow the project to give the premium perfor
mance that it was designed for, regardless of IC manufacturer.
GARY McCLELLAN

"CLOAD?"...,....NOT "LOAD"
While going through the October 1980 issue, I noticed an error in

the "computer" section. In the write-up on the TRS-80, the author
said that, in order to compare a program stored on cassette to the
original in memory, it was necessary to enter the command, LOAD.

That is not the correct compare-function call; the proper com
mand is CLOAD?

To keep the record straight, there is a LOAD function: It is a disk
command to load a machine-language program from disk to mem
ory .

Other than that , your 40-page section was quite accurate (as far
as I could tell), and very interesting. Keep up the good work.
MARK TSETSI
Tiverton, RI R-E
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short time to realize that the manual teac hes
both the use of the unit and the finer points of
color- TV operation and alignment. Once a
general description of the unit has been given
(including the controls, interconnections, and
the patterns to be used), the man ual tu rns to
the act ual use of the instru ment. Even though
the WR-515B was developed for general in
home use, it can also serve as a valuable tool in
the shop as well. For instance, when it is used
with a dual- trace scope, color prob lems should
be simple to iden tify and correct.

Published spec ifications include: crys tal
contro lled RF outp ut on Channel 3 or 4 (vari
able from 5 IJ.V to 100 mV into 75 ohms; 10 IJ.V
to 200 mV into 300 ohms). An IF outp ut is
also provided at 45.75 MHz at a level of 5 IJ.V
to 100 mY . There is also a direc t video outp ut
that contains frequencies in the range of 30 Hz
to over 10 MHz at levels of 0 to 1.7 V pop into
75 ohms . Either positive or negative polarity is
available at the throw of a switch . There is also
a 4.5 MHz unmodulated carrier to be used for
sound circuits , as well as for a tuning aid. Oth
er outputs include a trigger pulse for an oscillo
scope when use is made of the more soph isti
cated features of the-WR-515B.

Pattern s generated by the WR-515B includ e
a normal gate d rainbow-pattern and thi s same
pattern with a lum inance pedestal. A norm al
pattern, less the color-bur st signal, is also avail
able for adjusting the free-running frequency
of the 3.58 M Hz oscillator in TV receivers .

A red, blue or green raster is selectable by
the funct ion switch. Th e latt er makes it easy to
check for purity without shorting the guns of
the CRT or adjust ing the G-2 controls. At
another sett ing of the switch is a color trio . . .
with the screen divided into red , blue and
green sections. There is also a gray -quad,
where four large areas of the screen display
different lumin ance levels. This is good for
making trackin g adjustments and other impor
tant checks and tes ts. And, there is the "super
pulse"-a large white ar ea (called a window)
in the center of a blank (black) screen.

As if all that were not enough, we still have
the tr adition al dots arid crosshatch patterns.
VIZ has even enhanced these patterns by add
ing one they call "h atch dots" . This is a cross
hatch with a center dot , and a frame of dots in
the outer area where dynamic convergence
adj ustments are normally made . Th at pattern

continued on page 26

sun lar p

+ mylu + I I +developer - 1 or many PC's
film JatdS & etchant -

+ card of etch.nt =1 PC

ART
AIDS

ON LY Vector k its contain :
• Posit ive phot o -resist coated AND uncoated copper laminate-no

messy photo-re versal- no spraying, dipping, or baking.
.4 types of art aids : rub tra nsfers , ink , tape, cut and peel-use 1 or all.
.1 :1 circ uit art rub tr ansfers-IC sets, pads, lines, connectors,

symbols, letters, and numbers.
• Everyt hing included - just add water and sunlamp or bri\tlt sunshine.
• Liquid etch ant and developer-no dry chemical mixing problems.
A ND
• Process cho ices- make circuit on copper and etch for 1 card.
Make circuit on film, expose, develop and etch for 1 or many cards.

32XA-l kit mal<e5 7 PC cards. $28.00. 32X·l starter k.I.t makes 2 cards. S11.50
If not availab le loc ally factory order-Include $3 .00 ShIPPln.Jl'AU's. only.

Vector Electronic Co., 12460 Gladstone Av., Sylmar, C, 91342
510 117

552 Summit Ave.
Westfield, NJ. 07090

(201) 654-6008

7SEG DisplaY' (comp. grade) EXTRA LOUD 9V BUZZER-312.00
.3"/95¢·.6"/1.45 (specifyann. or cath.)

AM/FM RADIO CHIH#4408) 2.00or 3/5.00 FREQU~~~Y7~~~r:LER CHIP
Complete AM/FM IC-externallF required (40pin),with on board dividers,

DIPPED TANTALUMS decoders/ drivers. 18.95-specsincluded
.47 ~f 35V (I " leads)10/1.00 ZENER DIODES-20VI amp 10/ 1.00

SUPER SUB MINILYTlCS
(I " rad.leads,b~iChiCOn) LINEAR

lO00~f50V(I't.." L X '" , 75¢orI0/6.00 ~~ 5:n ~l: L~
47 ~f 25V ('t.." L X '11" ,10/$1.00 lIUOIAH.33 lIll305 1.15

4OO~f 330V (photo flash or lasercircuits)-2/1.00 t~ ~~H :~ ~ l~~E :::
COMPUTER GRADE TWISTlOCKS 1Il3ll6li.95 lIl l3l0 1.75

3200~f SOV (ideal forpower supplies) 2.00 ~m l:~ ~:m L50
lO00~f SOV-I.00 lO00~f 185V-~.00 1Il311H .85 1Il1800 ~:~

DISCS-.OOIIKV 25/1.00, .1SOV 15/1.00 LN3l7K 5.00 1Il11lO8 2.75

HEATSENSITIVESWITCH-4/ I.00 ~~'l5 U; t~l~ m
self containedunit opens at l SO C ~~~'12 Ui ~lm l:~

9 DIGITFLUORESCENT DISPLAY by NEC 1Il325 LS5 lIll848 L75
complete withdrivingcircuitry·2.SO ~mk'12 l:~ . ~ 1m t~

MOTION DETECTOR: Features include transpar- 1IlJ.llp·12 L25 1Il2113 L75
ent, optical IC completely assembled on circuit 1IlJ.I3H 3.50 1Il2907 2.~
board with necessary capacitors. Extensivespecs 1Il373 2.95 1Il2917 L95

and applicationnotes included.l $5.00 ~~ f:~ t~= l:~
CRYSTAL5-3.579545 MHz 99t ~ ID l:~ ~~ U~

1.000 MHz SJ.50 1Il386 L50 LN3067 250
JUMBO LED's 1Il389 L50 1Il3070 2.50

Green, 7/l.DO-Yellow, 7/ 1.DO-Red, 10/ 1.00 ~m 1.95 1Il3071 2.00

lOO~bt~INhOO~I~e:li~~'OO 1Il748CN 2:~ ~= f:ll

MICRO
ART

SUBSCRIPTION TV DECODER KIT
Please refer to thi s month's Radio Electronic's featu re art icle
for information regardin g our kit.
Complete kit $75 .00
Manual & dril led & etc hed projec t board $20.0 0
Additiona l board s (with one board & manual) $15.00

DIRECT LINE FOR ORDERS ONLY-201-654-6029

Terms MICRO·MART acceptsVisa, MC, andtelephoneCOD'S. Fore i~n orders $SO.OO minimum plus
shipping-US funds only. Orders under $10.00 include $2.00 for shlpping/handling. All components
guaranteed ormoney refunded. Immediateshipping. N.J.residentsadd 5%sales tax.

MICRO-MART. 552SUMMITAVE., WESTFiElD, N.J. 07090 • (201) 654-6008

ALTH OUGH THE WR·515B (VIZ MFG. CO., 335

E. Price St ., Phil a., PA 19144) is no larger
than most other unit s now on the market, it is
by no means an ordinary color-bar/dot/ cross 
hatch generator .

VIZ has coined a term to describe the new
unit that seem s quite fitti ng. They call it the
Color Bar Signalyst for reaso ns which be
come apparent once you take the time to
read the inst ruction manual. It takes only a
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Non-LinearSystems
introduces the 2 lb.4 oz.test lab.

The new Touch Test 20 DMM weighs only 2 Ibs. 4 oz. Yet it puts twenty key test functions at your fingertips. Plus
exclusivelight pressure touch function selection. Shown from above on leather shoulder sling (op tional),

City _

"T1
m
CD
:D
C
>
:D
-<...
co
C»...

Diode and transistor junctions
in conducting and non
conducting directions.
Audible signal.

2.9" H x 6.4" W x 7.5" D
(74 mm x 163 mm x 191 mrn)

2 lb. 4 oz. (1.02 kg)

$42 5.00 with bat teries
$399.50 without ba tterie s

10 /lV to 750 VRMS, 6 ranges.
10 /lV to 1000 VDC, 6 ranges.
10 /lA to 10 A, 4 ranges .
0.01 /lA to 10 A, 7 ran ges.
10 millin to 20 me g n.
7 ranges.
- 40oC to 1500 C. - 400 F to
302 0 F, 2 ranges.
0.01 nS to 200 nS (equivalent
to 5 me gohms to 100 ,00 0
m ego hms) 2 ranges.
1 pF to 200/lF. 6 ranges.

Phon e, _

Sta te, ZiPI-'- _

Name, _

Company _

Address _

C 1980 Non-Linear System, Incr----------- - ::1
I 004 006/02/1 1

Non-Linear Systems, Inc. I
Box N, Del Mar,California 92014. I
Please send me your free I
1980 Catalog. I

I
I
I
I
I
I
I

Continuity

Size

Weight

Price

Conductance

Temperature

Capacitance

Tests
Diode

Measurements
AC Voltage
DC Voltage
AC Current
DC Curren t
Resis tance

TouchTest 20 at a glance

8 DMMs. One right for you . Non
Linear Systems also offers eight
other outstanding digital multi
meters. Trim and low-priced, each
of our three, three and on e-halfand
four-digit DMMs is a performance
and value-packed instrument.
Get the word on us. NLS has been
intelligently innovating in the digital
instrument industry for nearly three
decades. From the introduction of
the first digital voltme ter to break
through products like the Touch
Test 20.

To get the whole story, from pro
duct facts to philosophy, write for
our free 1980 Catalog today. Non
Linear Systems, Inc.,Box N, DelMar,
California 92014 . Telephone (714)
755-1134,1WX910-322-1132.

e Non-Linear Systems, Inc.
Sp.ecialist in the
science orstaying ahead.

most innovative portable/bench
type multimeter in the industry
today.
Small wonder. The Touch Test 20 is
designed specifically for mainline
electronics measurement and testing.
It checks ACand DCvoltage, ACand
DC current as well as resistance.
Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and continuity
tests . All with the accuracy that's
synonymous with the name Non
Linear Systems.
Shop-proven. Field-proven. The
Touch Test 20 is ideal for benchtop
use. The large, 0.55-inch LED num
bers make it easy to read . And its
dial-free, light touch selection sys
tem prevents the unit from skitter
ing across the tabletop. Light and
versatile, it's the perfect, portable
road lab, too.

The TouchTest20 comes with test
leads, temperature probe and re
sistor/capacitor test adapter. It fea
tures automatic polarity and over
load indication plus in-circuit test
capabilities. The Touch Test 20 is
available in two models - recharge
able battery or line opera ted. All
parts and labor are guaranteed for
a full year. And each model is avail
able with optional accessories like a
leather carrying case with shoulder
strap and belt loop , to help you get
the job done.

Functional. Not gimmicky. We be
lieve that in DMM design,form should
follow function. For example, it's
rare that a DMM is us ed hand-held.
Usually it's placed so the operator's
hands are free to manipulate the
test leads and the equipment being
tested. That's why we developed the
Touch Test 20 - to fit where and how
it would be used . The result is the

Operation's a sna p. A light touch chooses the
functio n. An LED shows it.

Introducing the remarkable Touch
Test 20 . Now; with its 20 key test
functions at your fingertips, (plus the
ability to measure 10 electrical para
meters and 44 ranges) you can take
one lab to the field instead of a
cumbersome collection of individual
testers.

Another bright idea . The Touch
Test 20 is the only DMM with light
pressure touch function selection .
No more dials to fiddlewith. Instead,
an LED shows the function you
choose. And when you switch, you
get an audible bleep and a visual
blip to let you know:

CIRCLE 80 ON FREE INFORMATION CARD 25



70 Fulton Terr.. New Haven. CT 06509 (203) 624-3103 . TWX 710-465-1227
OTH ER Of fiCES: San Francisco (415) 421 -8872. TWX 910-372-7992. Europe: PhoneSaffron-Walden 0799-21682. TLX817477

Canada : Len FinklerLtd.. Downsview, Ontano

GLOBAL SPECIALTIES
CORPORATION

Call toll-free for details 1-800-243-6077
. During business hours

' Suggested u.s. resale. Prices. specifications SUbject to changewithout notice.
<0 Copyright 1981 Global Specialties Corporation.

Triplett Model 3400 Digital
YOM

EQUIPMENT REPORTS
continued f rom page 24

TODAY PRACTICING TECH NCIANS. AS WELL AS

home experimenters, are rapidly discover ing
that a digital voltmete r (DVM) of some sort is
a must on their bench es. With the lower volt
ages found in solid-state units , a fractio n of a

continued all page 32

is excellent for adjusting convergence as it '
combines the properties of both dots and cross
hatch at the same tim e.

Some of the WR-5 /5B's nicer features, not
always mentioned in the specification sheets,
include the use of BN C connectors for the RF
and IF outp uts as well as for the video output
line. The need to connect the Signalyst to
another series of connectors has been consid
ered by the inclusion of a BNC-to-HF" ada ptor
with the WR5/ 5B. A 75- to 300-ohm trans
former and an isolation head are also supplied
as standa rd accessories. By using the IF output
connected dir ectly to a TV set's IF stage it is a
simple matter to check for a defective tuner in
much the same way as one would use a tuner
subber.

Th e polarity of the tri gger pulses allows for
viewing events which occur either during the
scan time or durin g the blankin g period . T he
sixth bar of the color-bar display is marked for
ease in ident ificati on on both the TV screen
and the scope patte rn. Th e latter is useful for
checking the demodulation angle since the
marked bar will repre sent the B-Y signal.

Th e amount of theory provided by the
instruction manual is enormous and can be of
grea t assis tance to any technician who take s
the time to study it. One section in particular
stands out as something that most instrument
companies fail to provide. Th at is a special
trouble shootin g section to aid the user in ser
vicing the unit should it fail. VIZ has provided
no fewer than eight pages of schematics, as
well as a complete description of the theory of
operat ion.

One thin g is importan t if you are to realize
the most benefit from the WR5/5B . . . read
the instruction book before assuming that you
know how to operat e the unit. If you take the
time to become acquainted with the operation
al aspects of the Signalyst , then you will soon
realize that the unit is more than an ordinary,
run- of-th e-mill color-bar generator. Th e VIZ
WR-5/5B ca rries a suggested list pr ice of
$275 . R-E

housed in our attractive , high
impact case (4"H x 10"W x 7"D) ,
complete with aluminum front
panel and hardware. Priced from
just $149.95.'

The Idea Box has the
capacity for big ideas as well
as small ones. You can stack any
of the three circuit cards , i:l any
combination.

So, before you tack le your
next project , get a head start with
a little help from us: have an Idea
Box on hand. After all, good ideas
shouldn't be kept waiting.

Meet the Idea Box. The short
est distance between idea and
working prototype or one-of-a
kind instrument.

It's a great time-saverI You
design the circuit, we provide
the power supplies.. .assembled
and tested .. .and the right case
to house it all.

The Idea Box comes com
plete with three highly regulated
low-ripp le power supp lies (fixed
5VDC @ 1A; + and -15VDC,
variable, @O.5A) Plus your choice
of a solderless breadboard; a pre
etched ,pre-drilled PCB which em
ulates the hole connection of the
solderless breadboard 's pattern;
or a blank foil board you can use
for existing PCB designs. All,

Put your ideas
in· our box.
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At 3 Ibs. 10 OZ., the MS-230 is the lightest miniscope around. Now you can take the scope to the
problem . Or bring the problem to the scope.

Problem:
Buildanoscilloscope light enough
to carryinthefield,yet sop~isticated
enoughto use intherepair shop.
Andbringitin atunder $600.
Solution:
Non-Linear Systems'MS-230.
A3 lb.10oz. miniscope.

....
(0
CD....
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Rechargeable lead
acid batte ries
115 VAC or 230 VAC,
50-60 Hz via plug-in
transformer
2.9" H x 6.4" W x 8.6" D
(74 mm x 163 mm x
218 mm l
3 lbs. 10 oz. (1.65 Kg)

Externa l,

Power Sources,
Internal,

Weight,

Vertical Bandwidth, 30 MHz
Deflection Factor, 10 mV/div to 50 V/div,

12 calibrated ranges
Input Impedance, 1 megohm in para llel

with 50 pF
Time Base, 0.05 j.lSec!div to

0.2 Sec!div, 21 calibrated
ranges

Horizontal Bandwidth, 200 kHz
TriggerModes, Automatic , Internal,

Externa l and Line

" 1980 Non -Linear Svstcrn. Inc.

rciQ3---------006/02/1]

I Non-Linear Systems, Inc. .IBox N, Del Mar,California 920141
I Please send me your free I
I 1980 Catalog. I
I Name I
I Company I
I Phone I
I Address I
I II City I
I State Zip I

I I
I I

at $465.45, Or the MS-15, 15 MHz,
single-trace at $349.80.

And each model is available with
optional accessories to help you
get the job done . Like a 10 : I,
10 megohm probe and leather
carrying case with shoulder strap
and belt loop.

When it comes to portable, afford
able, accurate miniscopes Non
Linear Systems leads the way.

MS-230 at a glance

Get the word on us. Non-Linear
Systems has been intelligently
innovating in the digital testing
industry for nearly three decades.
From the introduction of the first
digital voltmeter to breakthrough
products like the MS-230.

To get the w hole story, from
product facts to philosophy, write
for our free 1980 Catalog today.
Non-Linear Systems, Inc., Box N,
Del Mar, California 92014. Tele
phone' (714) 755-1134, TWX
910-322-1132.

CD Non-Linear Systems, Inc.
Specialists in the
scien ce of staying ahead. •
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wonders in the field, Tuck it in the
tool kit, sling it over a shoulder or
slip it on a belt, and it's ready to
make a quick on-site diagno sis.

It's a grea t benchmate in the
shop, too. Checks distortion, com
pares circuit inputs and outputs,
finds faulty components, All with
equal ease , And the MS-230 is so
compact it doesn't clutter up the
work are a.

What's more, the versatileMS-230
is perfect for servicing microcom
puter systems, maintaining avi
onics equipment and diagnosing
sophisticated medical equipment. .

A trio to pick from. If your work
demands an oscilloscope th at
han dles virtually all normal appli
cations with unblinking accuracy,
we've got your number. The MS
230. A superb value at $598. 15.

We also make mi niscopes to
match other budgets and needs .
Take the MS-215, for example. It's
a 15 MHz, dual-trace scope priced

Sets up shop. Makes housecalls.
The state-of-the-art MS-230 1S at
home anywhere there 's a ne ed to
accurately test or measure elec
tronics equipment.

TV repairmen find it wo rks

On a benchtop or a belt , over a shoulder or in a
tool kit, the MS-230's ready to go.

It's easy to get carried away with ,
the MS-230, Our remarkable, new
30-megahertz, battery-operated ,
dual-trace miniscope. At 3 Ibs. 10
oz. it's the smallest, lightest mini
scope in the field today. Suddenly,
portability's not a problem anymore,
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Simulated TV Reception

_ NATIONAL

DlSTECHNICAL
SCHOOLS

TECHNICAL·TR ADE TRAINING S IN C E 180~

R e sident and H ome-St udy Schoots

4000 SO. FIGUEROA ST. LOSANGELES. CA. 90037

Name Age _ _

Address _

Apt. City _

•• State Zip ---•• D Check if interested in G.!. informati on.
: D Check if interested ONLY in classroom training inL os Angeles.._-_..._----.._------------_._------_.

,--- --_••_--- - --_._ •••_---- .-=~.~

NATIONAL TECHNICAL SCHOOLS ~'
4000 South Figueroa Street, Dept 206-021 - .....--'..J
Los Angeles, California 90037

Please rush FREE color catalog on cou rse checked below

D MicroComputers/MicroProcessors D Auto Mechanics
D Communications Electronics D Air Conditioning
D Digital Electronics D Home Appliances
D Industrial Techn ology D Color TV se rv icing

IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EOUIPMENT EVER

FFERED BY ANY ~OME STUDY SCHOOL.

NO OBLIGATION. NO SALES MAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

1. The !IITS/HEATH H-89 Microcomp uter features f loppy disk stor
age, "smart" video term inal , two Z80 microprocessors, 16K RAM
memory, expandable to 48 K. Available in NTS's Master Course in
Microcomputers.

2 . The NTS/Rockwell AIM 65 Microcomputer A single board unit
featur ing an on-board 20 column alphanumeric printer with 20
character disp lay. A 6502-based unit 4K RAM, expandable.
Available in NTS's Microprocessor Technology Course.

3. The NTS/KIM-l Microcomputer A single board unit featuring a
6 dig it LED display with an on-board 24 key hexadecimal
calcu lator-type keyboard. A 6502 based microcomputer with 1K
of RAM memory, expandable. Avai lal;>le in NTS's Master Course in
Electron ic and Indust rial Technology.

Now, for the first t ime, you can learn all about micro
computers by working with your own production model at
home. We'll expla in the principles of troubleshoot ing and
testing this remarkab le instrument and, best of all, we' l l
show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming.

Then, to learn how to localize microcomputer problems
and solve them, you'll experiment and test with a digital multi
meter and other testing gear.

But most important, you get to assemble and work with
today's most sophisticated microcomputers, not home-made
training devices . We believe this makes learn ing a lot more
relevant and exciting.

In fact, production-model equipment is featured in all
NTS electronics programs.

Our Color TV servicing program boasts the NTS/H EATH
digital color TV (25" diagonal) you actually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-mete r FM transceiver, along with dig ital multimeter and service tra iner.

Whicheve r NTS electronics program you choose, you can count on working wit h much
the same kind of equipment you'll encounter in the field.

Find out more in our full color catalog on the program of your cho ice.
NTS also offers course in Auto Mechanics,

Air Conditioning and Home Applia nces. Check
card for more information.
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EQUIPMENT REPORTS
continued from page 26

unit of difference in measur ement may be the
difference between proper and improper oper
ation. Wit h ordin ary analog meters, even if
extre mely accurate , it would be quit e difficult
to tell the difference between values that may
be only 0.1 volt apa rt.

We recently tested the model 3400 digita l
YO M by Tr iplett. It is called a digital YOM
because it contai ns current, as well as the usual
voltage and resistance scales. It has a 3'/,-digit
LCD readout, featuring 0.5-inch-high charac
ters. The overall size of the unit is 3 X 5'/ . X
[I/, inches and it is housed in a brown two-tone
case.

As with any othe r instrument, it' s a good
idea to read the instru ctions before doing any
thin g else. For example the model 3400 comes
complete with a 9-volt battery, but how to
install that battery is anyt hing but obvious. It
is not a difficult procedure , but a few moments
of reading can save quite a bit of time .

Tripl ett has designed the model 3400 for
long battery life by using an LCD readout, and
the inst ruction book anticipates a minimum
life of 200 hours when using an alkaline bat
tery as supplied. One common complaint about
LCD readouts is that the y are impossible to see
in dark areas. It is true that LED's would over
come the problem, but they would also con
sume batteries much more quickly . There is an
indicator that signals the user when there are
50 hours of battery life remaining.

Ranges and functions are selected by a
front -panel rotary switch. DC volts are mea
sured in five ranges from 200 mV to 600 V
full-scale, with an accurac y of ± 0.75% of

reading , ± I digit. The AC-voltage ranges are
the same but the accuracy is ± 1.5% of read
ing, ± 2 digits on the 600-V range and ± 1%
on the lower voltage ranges .

Th e AC and DC current ranges are 2 rnA,
20 rrtA, 200 rnA, and 2 amp s full-scale. Accu
racy in those ranges is dependent upon the
range and whether it is AC or DC, but it is no
less than 1.5%, ± I digit on the highest DC
range and ± 2%, ± 2 digits on the highest AC
range. Seldom is a measureme nt of curre nt
required that needs to be closer than those tol
erances provide.

The resistance ranges are quite unusual in
that alterna te scales are of the " low-power"
variety. Th ose are usefu l for testing semicon
ductor devices. Resistance is measured in five
ranges, 200 ohms, 2000 ohms, 20 K ohms, 2
megohms and 20 megohms full-scale. The
accuracy of those ranges is no less than ± 1%
of reading, ± I digit, and again, the lower
scales are even more accurate.

As mentioned, there are resistance ranges
that will be useful in testing transistors and
othe r semiconductor devices. The rotary
range-selector switch is color-coded so tha t the
low-power ranges appear in gree n and the
high-power ranges appear in black. The low
power ranges will not tu rn on a semiconductor
device while checking it, which means that
there is no reason to switch the polarity of the
leads when checking for a short. Th e black
ranges will cause a semiconductor to be for
ward-biased and are therefore useful for
checking the operation of the jun ction in the
normal manner.

Among its featu res, the model 3400 boasts
auto-zeroing and auto- polarity as well as an
over-range indicato r. When the range has been

exceeded , a figure "I" will be displayed in the
leftmost position of the readout along with a
"+" or "_". In addition, the front-panel test
lead jacks are of a recessed type that makes it
virtually impossible to come in contact with a
live wire at the point of connection to the
meter. Tripl ett emphasizes safety and uses the
first two pages of the model 3400 instru ction
manual to deal with the importance of that
subject as regards taking measurements in
electr ical circuits.

In operation, it was found that the readings
obtained on the model 3400 were well within
the manufacturer's specifications. The LCD
readout was easy to read and the various auto
mat ic functions all performed as stated in the
inst ructio ns. In addition, it was found that the
size of the model 3400 was ideal for bench use
as well as small enough to allow it to be carr ied
conveniently. The case has small rubb er bump
ers at the corners of the bottom that prevent
the unit from' sliding around on your work sur
face. There is also a small wire stand included
that holds the model 3400 at a 45-degree angle
on your work surface.

The instruction manual is quite small but
ther e is an abundance of mat erial packed with
in the pages. One section describes the theory
of operation while another contains application
notes. Another section explains transistor test
ing using the model 3400. Th e manual also
provides a complete parts list as well as a sche
matic diagram.

The Tripl ett 3400 is covered by a one-year
limited warranty for part s and service. It
comes complete with a spare fuse and insulated
alligator clips. A carrying case is optionally
available.

continued on page 34
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• Overload Protection
• Exclusive VARI-PITCH

Audible Output (MX333)
• Fast LOGI-TRAK Logic

Function (MX333)
• 20Q Range (MX333)

• 0.1 % Basic Accuracy
• LCD Display In Unique

Wide Vue Case
• Uses Sing le 9V Battery
• Compact Size. Rugged

Construct ion

DMM+ Vari-Pitch+ Logi-Trax = MX-333
World's Fastest Troubleshooter

plus these popular sellers in stock and available for immediate delivery.
LCD Digital Multimeter
• Automat ic polarity. zero and

overrange Indication
• Easy-to-read 1 2 ~ hIgh L C D

display
• 1 2 year battery life m typical use
• 12 oz. including 9V battery
• Withstands 4 tt. drop Without

loss of accuracy
• Automati c decimal POint. bunt

In low ba ttery ind icator. diode
and transistor testing
capability (LX304 only)

Compact Video Generator
• Video outpu t for VTR. CCTV
and monitor applications
• Adjustable RF. channel 2·4
• 11 rock stable patterns . 10
step gray scale staircase . 3
bar and 10 bar gated rainbows
• Adjusta ble chro ma leve ls
( o- 15~0) • Crysta l controlled
chroma and nrnmq OSCillators
for stabi lity from- 20" to 125"
• Rugged high Impact
therm oplastic case and

'
~iiiiiii••••protective cover.

Model 240 LX 304 LX 303

~ Order with Confidence and get the Fordham Advantage!
~ Callf~r TOLL FREE FORDHAM t ~.• MasterCharge~ ourpncesv ~' ,,' • BankAmericard

...J (800) 645 9518 ....,."" .&j . VISA.COOw _ l. ·Money Order6 I . ' 'II. Check
Ci In N Y Sta te ca ll (5 16) 752·00 50 855 Conklin St. Farmingdale, N.V. 11735 G _ _= COO's extra
~ . ~
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12 50
Lil l $16 .95

.. FREE!! (List $4.95)

1133
Li, t$9.liI$

1076
List$12.9S

ElELTACi~~LS---..
. .BCiCiK LllJB

EII·,1Take 6 $29 5
great books for

(values to $100.70)

Start saving now with discounts up to 75% on hundreds of
interesting, irifo-packed volumes .. . PLUS special Members'
Bonus Benefits!

1201
List $15. 95

More fine books to pick from ...
• Master Handbook of Electronic Tables &
Formulas-3rd Edition. List $14 .95. No.
1225

u.m~... . Display Electronics. List $9.95. No . 861----=== .Towers' International OpAmp Linear-IC
Selector. List $12.95 (vinyl). No. 1216
• Master Handbook of 1001 Practical Elec
tronic Circuits. List $15 .95 . No. 800
• Programs in BASIC for Electronic En
gineers, Techni cians & Experimenters. List
$8 .95 . No. 1095
• The Power Supply Handbook. List $15.95.
No . 806
• All About Telephones.List $8 .95. No . 1097

-.=r.iIIl........ l199 • Practical Electronics Math. List $15.95 .
U .I $15. " No . 1136

Join now, and get a 1981 Electronics Projects Calendar.

7 very good reasons to try
Electronics Book Club ...
• Reduced Member Prices. Save up to 75% on books sure to
increase your kn ow-how
• Satisfaction Guaranteed. All books returnable with in 10
days witho ut obligation
• Club News Bulletins. All abou t current sel ections-mains ,
alte rna tes. extras- plus bonu s offers. Comes 13 tim es a year
with dozens of up-to-the-minute titl es you can pi ck from
• "Automatic Order". Do noth ing, an d th e Main selection
will be shippe d to you automati call y! But . .. if you want an
Alternate selection- or no books at all-we'll follo w th e
instructi ons you give on th e repl y form pr ovided with every
News Bulle tin
• Continuing Benefits. Get a Divid end Certificate with every
book purchased after fulfilling Memb ership obli gation, and
qua lify for di scounts on many oth er volumes
• Bonus Specials. Take adva ntage of sa les, events, an d
added-value promotions
• Exceptional Quality. All books are fir st-r ate publisher's
editions, fill ed with us eful, up-to-the-minute info

ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 17214
Please accept my Memb ership in Electroni cs Book Club and
send th e 6 volumes circled below, plus a free copy of 1981
Electronics Project Calendar. I und erstand th e cost of th e
books selec ted is $2 .95 (plus shippingihandling). Ifnot sa tis 
fied, I may return th e books with in ten days witho ut obli ga
tion and have my Membershi p cance lle d. I agree to purchase
4 or more books at reduced Club pri ces during th e next 12
months, and may resign any time th ereafter.

800 806 86 1 105 5 1066 107 6 10 95 1097
1123 1133 1136 1169 1187 11 99 1201 1203
1205 1216 1225 1236 124 1 1243 1250 1271

Name -.rPhone _

Addres s _

City _

State Zip _
(Valid for new members onl y. Foreign and Canada add 15%). RE-281
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EQUIPMENT REPORTS
continued from page 32

Th e model 3400 digital YOM sells for $ 125
from Triplett Corp., One Triplett Dr., Bluff
ton, OH 45817. R-E

Data Precision Model 938
Capacitance Meter

CIRCLE 103 ON FREE INFORMATION CARD

DATA PREC ISION, A DIVSION OF THE ANA LOGIC

Corp. (El ectronics Ave. , Danvers Industri al
Par k, Danvers, MA 09 123) has made qui te a
few very compac t but accurate instruments.
No w they are out with a new one, the model
938 capacitance meter. It mesures capaci
tance s from I pF to 2000 ~F in eight ranges,
and displays the value on a 3'/," digit LCD .

Th e circuitry is based on dual-slope integra
tion. The capacit or und er test is charged by a
preci se voltage and then discharged. The
charge and discharge times are integrate d over
several cycles. Th e result is a measure of the

unkno wn capacitance and it is displayed on the
readout. All of that is done with CMOS Ie's
including one LSI unit.

The unu sual thin g about the model 938 is
that , despit e its accuracy and wide coverage,
it' s not so big that it has to be wheeled around
on a cart. In fact, it fits into your shirt pocket.
The unit is powered by a 9-volt batt ery and the
expect ed battery life is 100 hour s (200 hours
with alka line batt eries). An AC adaptor (mod
el BE9) may be used for bench work .

To operate th e tester , connect it to a capaci
tor and turn the switch on . If you see only the
" I " dig it and the decimal point , switch to one
of the other ranges unti l you finally obtai n a
read ing . The capacitance will be disp layed in
pF, nF, or ~F, depending 'on the range chosen .
If the capacitor is shorted, the model 938 will
display the overrange indication on all ranges
and the minus sign is also disp layed . The volt
age app lied across all capacitors is 2.8 volts.
Leakag e in a capacitor can be detected by
switchi ng to the next range . That should only
move the decimal point. If th e reading
changes, however, there is leakage. That is
becau se the lower the range used , the higher
the resistance seen by the capacitor.

The short test leads have banana plugs and
clips. Special sockets are provided just above
the test- lead jacks, for inserting the leads of
very small capacitors . Those have spr ing con
tacts. The sma ll amount of capacitance of the
test leads can be neutralized by using the ZERO

ADJUST contro l on th e front pane l. You can
then hook up the capacitor, witho ut moving
the leads, and the reading will be very accu
rate. (A lso, keep your hands off the test leads
and the 'capacitor leads under test.)

The input to the model 938 is fuse-pro tec ted

against accidental overloads . The batter y and a
spare fuse are located inside the back cover. A
war ranty cer tificate , a cer tificate of confor
mance , and a final test-calib ration certificate
card are included with each instrument. The
instru ction manual gives full data on the opera 
tion and calibration of the model 938 and also
includes an explanation of how it works.

Here is a handy instrument, and one tha t
should find many uses amo ng technicians and
experimenters. Th e model 938 has a sugges ted
retail price of $ 179. R-E

Exatron Stringy Floppy
Data-Storage Device

CIRCLE 104 ON FREE INFORMATION CARD

THE TWO MOST COMMON METHO DS OF EXTER

nal memory storage used with microcomputers
are cassette recorders and floppy disks. Since
they are genera lly only regular audio record
ers, the recorders used for that purpose are
relative ly slow. Th e disk syste ms are fast , but
expensive-often over $ \0 00 with the addi
tional memory and int erfaces involved.

The Exatron Cor pora tion now offers a thi rd
alternative-a relatively fast digital-recordin g

continued 011 page 36
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BJl1IJ1!I1!!J1I
Microcomputer-Controlled
Autoranging DMM Model 2845

• Computer s tabilized accuracy to 0.1% • Long life, high reliability
• Auto-perfectio n Four hermetically sealed reed relays perform

Se lects range for maximum resolution range switching with virtuallyno contact wear,
• Audible continu ity indicator • Microco mputer intellige nce .

Built-in audible tone generator Designed around 4-bit microcomputer. Analyzes
• G·MOV overload protection stored data and range that provides greates t

Provides AC and DC voltage range protection to display resolution. Program memory capac ity
1000 VDC or AC peak 1024 x 8 bits of ROMsupported by 48 x 4 bits of

• Shielded in RF fields data memory RAM
Accuracy maintained in RF fields

... in stock and available for immediate delivery.
Du al Trace 5" SweeplFunction Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
Model 1479A Model 3020 Model 5208 Model 820

~ " ~

Order with Confidence and get the Fordham Advantage!
Callf~r TOLL FREE FORDHAM ' - . Mas te r Chargeourprices I , VISA' • Ban kAmericard

(800)645-9518 ~fWtWNJ : ~~:;g?d~r
In N Y, State call 15161752-0050 855 Conklin St. Farmingdale, N.V. 11735 • COD's extra
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PRE-TESTED
ALBIA'S ECON OMY DIGITAL

OM·g MULTI·LOGIC
CO MPATI BLE 5-15VDCPROBE
The ie ai ures are man y on th is qua
lity Albia's te st instrument; wi ll
det ect low repe at rate pulses(upto
1.5 MHz); detects low, high or
pul sed logi c levels w ith a mini
mum de tectable pu lse w idth of 300
nsec. Easy-to-

int erpret 3 LED $269readout. Buil t- in 5
over-vo ltage
and revers e =-
polarity ==-
pro te ct io n.

IMMEDIATE DELIVERY" .. NOT A KIT

ALB IA EXTERNAL REG ULAT ED,
SHORT PROOF ADAPTE R

Mod el DM-5B , supplies $1995up to 300 MilliAm ps at
5V, saves batt er ies . .. ON LY :::.

LOW COST HIGH FR~QUENCY COU~TE R
NOT AKIT

Completely
a..emblad and

te.tad . .. l or on ly

Connect this high-quality Albia Capacitance Meter Module
Model DM-8 to your digital multimeter and turn it into a
Digital Capac itance Meter - the low cost way!
- Push to read range (button) from 1 pf to 20,000 Mf.
- Zero cal ibration control

INSTANT ORDER - In one easy to use, self-contained package
INFORMATION - Battery powered (with "push to read" batt ery saver)

BELOW! IN STOCK! IMMEDIATE DELIVERY!

NOT A KIT

Albia Quality Hardware - Your Ideas - not a kit - pre 
w ired pre-tested - don 't let this pri ce fool yo u. this is a
hig h Qual ity, high Ie ca paci ty , portable se lf-co ntai ne d
circui t des igner - inc ludes:
- Co nt rol sw itches an d buffe red LED log ic ind icato rs.
- Plug- in your IC's in to sold erless breadbo ards, tie-i n

powe r and gro und, co nnect your logic switches and
LED indicato rs - FAST, EASY TO USE!

- All interconnections between LEO 's,
swi tches, and circ uits via 22-26 so lid w ire .

- Self -powe red, in one co mpac t, goo d loo k-
ing and dur able ca rry ing case,

- Ideal for hom e ex perime nts, the laborato ry
and st udents .

- Battery (4 1'h Volt C cells") or AC powered
provide s eco no mica l be nc h use or

co nve nient po rta ble use .
Availab le in two models.

Albia Modei DM·5A $4995contai ning 4 L ED's _
and 4 log ic switches ::...

Albia Model DM·5 $ - III
co ntains 8 LED 's and 95 ~
8 logic switc hes , . '
· Batteries not included. 64 E;- .

The Albia Model DM-?, 8 Digit High Frequency Cou nter is

easy to use, switch se lectab le time base input by a sing le E====::~::~~::~~~;;=:~BNC, nothi ng to bu ild - nothing more to buy!
- 5 Hz to 550 MHz
- 8 big easy-to-read.4 3" High Intensity LED display- Crystal (± 3 ppm @ 25°C) Controlled 0 .1 or 1.0 sec.gate times- Convenient bench top size (7"x l 0"x3")

N~VrE;eBt~F~;t~eT THIS $119!!t5.
LOW PRICE ..

. I "'II~

COMPLETELY ASSEMBLED. PRE-CALIBRATED.
//'" NEW ALBIA DESIGN-MATE

-1' CIRCUIT DESIGNER

INSTANT ORDER
INFO RMATION

BELOW!

REGULATEDTRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A ful ly assembled and tested power supply that $7995provides a solid, fully wired triple power supply
including fi xed 5V @ 1 Amp , 5V to 15V @ 0 .5 Amp ,
and -5Vto - 15V @0.5Amp- all suppl ies regulated , ~::~"

short proof. Each supply has short indicator LED . ~~~::~".

Complete and ready for use in a durable
(S"x6"x3 W') metal case.

...
co
00...

FREE AL BI A
" SURPRISE

PACKAG E" WIT H
EVE RY ORDER

RECEIVED
by Feb ru ary25 ,1981

PlISTAliE& IIUDUIli
alDEIS '"U~ TD SIOOO SI.1S

SIa.GI · USDO '"sts .ol· ssaGO lTS
ssa.al-SIGaOa us
OIOEUnEiSIOa.DO . /CWITHIIUMITEDSUTU

FOR FAST AND DEPENDABLE DELIVERY SERVICE
CALL COLLECT: 1-203-467-5590 S:~MEi'r

WE ACCEPT MASTER CHARGE, l iSA AND AMEX CREDIT CARDS
_ ' laIl"tl NIlmilSaIos Ta • 1rl<Is ...... u.s."""" ,,~. ftnIp .... I/j I 5%.

ALBIA ELECTRONICS INC
24AlbiaSt. • New Haven. CT 06512

ALB IA SATISFACTION If for .any ~easo n . what soever, you are n ot co mplete ly

WARRANTY
satisfied With your purchase, return It Wit hin 30 days of

: purchase date for a full refund - it' s as sim ple as that !FREE!!
BIG

1981 SALE
CATALOG

42 pages of
exc iting

bargains!
Send today!!
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tape lengths-you simply use the shortest
length for your program requirements .

A 4K program will fit on a 5-foot wafer , and
the transfer takes approximately six seconds!
The Stringy Floppy processes signals at 7200
baud, as compa red to 500 baud for a Level II
cassette recorder. That 's about 621

/ , charac
ters-per-second for the cassett e, and 900 char
acters-per-second for the S tringy Floppy . A 15
K byte prog ram, which takes four minutes to
load from a Level II cassette, takes under sev
enteen seconds to load from a Stringy Floppy
wafer. Th e wafer tape runs at about ten inches
per second.

You only need to remember thre e new com
mands: @NEW. @sAvEand @LOAD.The @NEW
command locates the beginn ing of the silver
foil wafer tape and ' writes (records) a digit al
signal on the entire tape length. It then goes
through the continous loop tape again verify
ing every bit before it stops, displaying a total
byte count ' on the screen. That is far better
than jus t erasing a tape, as it validates the abil
ity of the entire tape to hold data bits .

When you use the @SAVE command, you
also assign a program numb er from I to 99, in
sequence. The S tringy Floppy writes the pro
gram on the wafer tape, then continues around
the tape loop, locates the just-written progr am
by number, and verifies every bit beforedis
playing a DONE message. No more rewinding
and typing CLOAD? to verify-fine!

The @LOAD command loads the contents of
the wafer' s next pr~gram into computer mem
ory. If you want a specific program number,
just add that number to the end of @LOAD,
such as @LOAD3. You can store up to 99 sepa
rate programs on a single wafer.

There are no controls on the Stringy Flop
py, but there are two red LED's. One light s
whenever ' the motor is running, and the other
lights whenever the Stringy Floppy is writing
onto the wafer tape.

The speed of the Strin gy Floppy makes it
pract ical to hand le DATA. A special DATA I/O
(input/output) tape is provided . It takes less
than one second to @LOADand provides several
additional commands. Incidentally, all S tringy
Floppy commands can be imbedded into BA
SIC progr ams, as well as keyboard-entered.

For machine-language buffs an ES F Ma
chine Language Monitor is available. Howev
er, even without the monitor, mach ine lan
guage progr ams can be saved. If you know the
starting address and length, they can be loaded
with @LOAD in the regular way.

The Stringy Floppy EPROM contains vari
ous error messages . But since the system is so
reliable, you may never see many of them . The
PARITY or CHECKSUM errors appear on the
screen on a bad @NEW or @LOAD, if one or
more bits don't load or verify properl y. During
@SAVE and @NEW, a small silver, rem ovable
disk must be in position to write on the tape . If
that disk is missing , a WRITE·PROTECTED error
will be displayed. That allows you to be sure a
tape you want to save cannot be recorded over.
Also, during @SAVE, a TAPE TOO SHORT err or
message tells you to use a different wafer for
that program . •

The users manua l is very complete, and
guides you though each operation with clear
instructions and examples. Up to seven Stringy
Floppies can be daisy-chained onto one system
and individually addressed, to allow transfer of
data between each. That is much more practi
cal than a dual-cassette system, since no
rewinding of tapes is required, and I'data is
transferred 14 times faster.

continued Oil page 42

about a minute. It just plugs into the wall, and
the ribbon-cable connector pushes on to the
PC board bus at the left rear keyboard -unit
slot. First, type SYSTEM, thru press ENTER,
type "/ 12345" , press ENTER, and a confirming
message on your display will tell you that the
Stringy Floppy is on line. If you check the
TRS-80 memory you' ll find it 's still all avail
able.

You can leave your cassette recorder at
tached-the Stringy Floppy does not interfere
with the recorder in any way. But you'll find
that you'll only be using the cassette recorder
for transfering old programs to S tringy Floppy
wafer s. Wafer s? Yes, the Stringy Floppy uses
2'1. X i II , X 'I" inch wafers (smaller than a
business card) containing continuous-loop 1/ 1,_
inch wide data tape. Wafers are $2 each and
are available with 5-, 10-, 20- and 50-foot

device designed for that specific purpose. The
Stringy Floppy is a 4 X 6 X2 1

/ , inch self-con
tained unit. The circuitry, which also act s as a
keyboard debouncer for the TRS-80, uses' an
EPRO M (Erasable Programqlabl e Read
Only M emory ), so no memor y from the host
computer is used and no special software is
needed. Th e simplicity and speed of operation
make the Stringy Floppy a considerable im
provement over the cassette recorder.

While the Stringy Floppy does not match
the speed of a disk system , it is over 14 times
faster, easier to use, and more reliable than a
typical cassette-based system.

Conn ect ing the TRS-80 version of the
S tringy Floppy to a Level {I system takes

EQUIPMENT REPORTS
continued f rom page 34

Sams ma kes computers simp le. Sams basic computer books are designed
tor the person who wants to learn mo re about computers but doesn't know

where to begin,

ACTNOW AND SAVE 10% ON ORDERS OF $20 OR MORE.
Computer Dictionary (3rd Edit ion)- A must for the p erson learning about

co mputers.Ironslctescornputer jargon into language that anyone can
und erstand, 12,000 definitions, 624 pages. No, 21652, $12.95.

The Howard W. Sams Crash Course in Microcomputers-The q uickest way to
get a solid background In microcomputers.This 264-page self-teaching

computer course will provide a working know ledge of mic rocomputers in a few
hours. No, 21634, $17.50,
Guidebook ToSmall Computers-A must for anyone thinking about buying a sma ll
computer for home, office orbusiness.No, 21698, $4,95,

Personal Computers Handbook-Answers the "how", "w het". and Sams
"why" questions a potentia l computer user might have , No. 21724,
$11.95,

Microcomputers for BusinessApplications-Remove the mystique Bool15
of microc omputers for the serious businessman. No. 21583. $8.95, . , @

•••••••••••••••••••••••••••••••••••••••••••••••••••••
• MAILTO:Howard W.Sams & ce, lnc, 4300 West 62nd Stree t. P.O. Box 7092 •
• Ind ianapolis.IN 46206 (317) 298·5400. ' Quantity •

: Computer Dictio nary No. 21652 $12,95 :

• Sams Crash Course In Microcomputers No. 21634 $17,50 •
Guidebook to Small Computers No, 21724 $ 4.95

• Personal Computers ~cindbook No, 21724 $11.95 •
• Mlcrocomput"rs for Bus.lness Applications No, 21583 $ 8,95 •• •• Amount of Orde r $ •
• Ded uct 10% on ordersof $20 or more $ •en • Add local sales tax where a pplicabl e $ •

°z- • Shipp ing &.handling costs $ 2,00 .
• Tota l amount of order $ •o • 0 Paymen t Enclosed 0 Check 0 Money Order •g: • 0 VISA 0 Moster Charge Interba nk No (minimum cred it cord purchase $10) •

O • Account Numbe r Expiration Date •
~ : Name (print) Signat ure :
W • Add ress •
6. ~ ~ ~ .
Ci • Prices subject to change without notice, Ali booksavailabl e from Sams Distributors. Bookstores. and Computer •
« • Stores, Offer good in U,S.A.only,In Cana da , contact Lenbr ook Industries Ltd., Scarborough. M1H.1H5. Onta rio. •
a: • Canada, Offer expi res 4/30 /8 1. ' AD061 •
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Compact: Just 2% "W x 8 3,4 "L
x 1 'I2" H

Weight : Only 15Y2 oz.

It's the hands- free
telephone for office, home,
lab , studio, warehouse
or farm building. Plus,
it's an automatic
rediaJer, tool
And, no installation
just plug it in!

/' -..a.

Ma Bell will rent you
a Speakerphone ® for
about $180 a year.
But yo c n own
t he m ch or
ve ati

Tele
Speaker
for half that price!

If you've ever watched " Charli e' s
Ang els" on TV , you' ve seen how useful
a Speaker phone can be . It allows all the
A ngels and Bosley to lis ten to , and talk
to , the dis tan t Charl ie at the same time.
Even when Bosley is alone in the office ,
th e hands- free Speakerphone lets him
write, check his files or do other work
wh il e carrying on a telephone
conversat ion .

For conference calls or pr ivate calls , in
th e office or in the home , the Speaker
phone is almost ideal.

But. . .

AT&T won 't sell you one . You 've got
to rent it-month after month after
month . And the rates vary from state to
state . In Ill ino is , for example, it 's $10 a
month . In New Jersey , it 's $15 a month
- $180 a year . The re's also an installa
tion charge (e.g ., $57.50 in Illinois).
Plus , it has to be hooked up to a conven
ti onal tel ephon e, en which you also pay
ren t.

Because of the install at ion, you can 't
move the Speaker phone from room to
room , as needed . A nd, as oft en as not ,
the cord that' s install ed is too short to
permit you to place the unit exactl y
where you want it on a desk or confer
ence table .

For all these reasons , and others . . .

YOU 'RE 13ETTER OFF WITH THE
TELE SPEAKER

The Tele Speaker is smaller , lighter
and much more versatile than the
Speakerphone/te lephone comb inat ion .
A nd much less expens ive.

Exceedingly compact, the ali -In-one
unit Tele Speaker can be placed on a
desk, table or counter , or even hung on

a wall. There 's no install ati on needed.
You don 't even need an AC cord , or
batteries. Just snap the modular plug
intoyour regular phone jack in the wa ll .
The coil cord can be stretched to 12 feet.
If you need a longer cord, extension
cords are available . (For use with
multiple-phone lines , adapters are
available.)

And the Tele Speaker is complete in
itself. No extra phone is needed.

EVERYTHING 'S BUILT IN

A built-in omnidirectional microphone
and speaker let you talk and listen
hands-free. It lets others in the room
part icipate in the conversation , too. But
you can also hold the Tele Speaker to
your ear for pr ivate conversations .

There 's a four-level volume control
w ith LED indicator lamps , so you can
adjust the speaker just the way you
want it. Plus a " Power On " ind icator .
And a " Hold" key lets you hear the
other party without them hear ing you.

AUTOMATIC REDIALER , TOO

Here's anoth er t ime - and money
saving featu re. Press the " Redialer "
key, and the last number you called - up
to 21 dig its long-is redial ed automat
ically . It 's great for coping with busy
signals .

And wheth er you' re in a push-button
or rot ar y-diali ng ar ea , the T ele
Speaker 's push-button key s make
cal ling fast and easy .

PRICED LOW ENOUGH EVEN
FORTHE HOME

You can own a Tele Speaker for the
incred ibly low price of $89.95 . .. or two

CIRCLE 5 ON FREE INFORMATION CARD

of them for just $84 .95 each . Plus jus t
$2.50 per order (not per un it) for ship
ping and insurance.

MONEY-BACK GUARANTEE

Enjoy using a Tele Speaker in your
office and lor hom e for 30 days . If not
completely sat isf ied , ret urn th e unit (s)
- insured-for a full ref und . But
chances are you' ll keep the Tele
Speaker (s) for years of hands-free
telephoninq ease.

The Tele Speaker is also covered by a
one-year lim ited warranty on parts and
labor . Servi ce (if ever needed) is readi ly
availabl e.

So send for one or more Te le Speakers
today. M allyourcheck or money order
to our address below . Or charge it to
your Visa, M aste r Card, American
Express, Diners Club or Carte Blanche
credit card. If using your charge card ,
you can order via our to ll-free phone
number:

800-526-2801
If busy or no answer, call toll-free:

800-257-7850

In New Jersey , call: 800-322-8650.
N.J , residents , please add 5% sales tax.

404 M adi son Avenue ,
Lakewood , New Jersey, 08701
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GO WIT" McGRAW..
Join the Electronics and Control Engineers

club that saves you BIG money on the

BE SURE TO CQNSIDER THESE IMPORTANT TITLES AS WELL:

PHASELOCK TECHNIQUES. By F. M.
Gardner. 2nd Ed., 285 pp., iIIus. This edition of
the standa rd working reference shows you not
only better methods of analys is and better pro
cedures for deciding on loop parameters, but
also the circuits and the results.
582029-3 Pub. PI' ., $21.50 Club Pr., $16.95

INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS. By L. P.
Huelsman and P. E. Allen, 430 pp ., iIIus. Once
you add active filter design to your reperto ry of
specialties, you'II posses s a skill that's in great
demand today . Here's one of the best texts we
know on the theory. design . application , and
eva luation of modern active filte rs and the vari
ous techniqu es used today.
308/543 Pub. Pr., $28.50 Club Pr., $21.50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F.
Stout. Edited by M. Kaufman . 434 pp ., 223
iIIus . Compact, concise , highly concentrated ,
and containing a storehouse of information,
this one -stop volume will he lp you so lve any op
amp circuit. problem!
617/97X ~ . Pub. Pr., $31.50 Club Pr., $23.50

ELECTRONIC DISPLAYS. By E. G. Bylan
de l',Texas Instruments Incorporated , 172 pp .,
if/us . The book describes current electr onic
disp lays by famil y type s, dis cu ssing all as
pe ct s of their operation , applica tion, and c ir
cuit requirements. You cover ph otom etry and
cont rast enhancement , togethe r with the fun
damentals of suc h critical components as
moun ts and driv es, interface requirements,
and othe r necessar y eng ineering infor mation .
095/108 Pub. Pr., 524.50 Club Pr., 518.50

BIT·SLICE MICROPROCESSOR
DESIGN. By J. Mick and J. Brick. 320 pp ., 230
iIIus. All in one place - the crucial information
you 've been needing about the 2900 famil y of
b it-s lic e microprocesso r co mpo ne nts I A
remarkabl e " first." th is book desi gn s rig ht
before your eyes not just one. but two compl ete
16-bit machines'
417/814 Pub . Pr., $18.50 Club PI'., $14.50

ELECTRONIC FILTER DESIGN HAND·
BOOK. By A. B. Williams. 576 pp., 408 iIIus .
The boo k is organ ized so that you can start
from practically any set of requ irements and
follow a seque nce of clearl y outlined steps and
design filters ranging from simple networks to
very complex configurations. Each design
techn ique is illustrated With step-by-step
exampl es and is accompanied by a wealth of
applicable sch ematics, graphs, and tables of
normalized num eri cal va lues .
704/309 Pub. Pr., $32.50 Club Pr., $25.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J . Markus,
1,264 pp ., 3, 666 circuit diagram s. This 103·
chapter guid e me ans you can speed up the
produ ction of new electr onic devices With ease
and th ereby lower your production costs .
Compl ete with valu es of components and sug
gesti ons for revisions, plus the origi.nal source
of each circuit In cas e you want additi onal per
forman ce or construction details .
404/461 Pub. PI'., $44.50 Club Pr., $34.50

DIGITAL HARDWARE DESIGN By J . B.
Peatman . 428 pp ., over 400 iI/us. Taking you
beyond th e mi crocomputer, this guide re
examines traditional techniques and focuses
maintainability as a key go al , on the design of
circuitry too fast for the microcomputer alon e,
and on designing for usefulness. It covers ev
erything from algo rithmic state machin es to
separ ately clo cked circuits- with sco res of
examples .
4911321 Pub. Pr., $26.95 Club Pr., $20.00

-

ELECTRONICS DESIGNERS' HAND
BOOK. Edited by L. J . Giacoletto . 2nd Ed.
2,344 pp ., 1,686 iIIus . Now doubled in size and
with 90% of its material new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design work but also the how much of every
design step you take!
231/494 Pub. Pr., $62.50 Club Pr., $47.50

STANDARD HANDBOOK FOR ELEC
TRICAL ENGINEERS. 11/e. By D. G. Fink
and H. W.Beaty. 448 pp ., 1,414 iIIus. A giant in
every sense of the word , toda y's most widely
used source of electrical engineering informa
tion and data ser ves you as no other single
work available anywhere when you need de
tailed , accurate, timely, and reliable facts and
how-to on the generation, transmission, dis
tribution, control, conversion , and application
of electric power.
209/74X Pub. Pr., 554.50 Club Pr., 541.95

RADIO HANDBOOK, 21 /e. ByW. Orr.
7721630 Pub. Pr ., 521 .50 Club Pr., 516 .60

TRANSFORMER AND INDUCTOR DESIGN
HANDBOOK. By W. T. McLyman.
7861755 Pub . Pr ., 535 .00 Club Pr., 526 .50

CRYSTAL OSCILLATOR DESIGN AND TEMPER·
ATURE COMPENSATION. By M. E. Frerking.
7841973 Pub. Pr ., 518.95 Club Pr ., 514 .95

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e . By J . F. McPartland .
456 /909 Pub. Pr., S21.50 Club Pr., S16.50

T RAN SI ST OR CIRCUIT AP PROXIMATIONS,
3 / • . By A. P. Malvino
398178X Pu b. Pr, $17. 25 Club Pr., $12. 95

SEMICONDUCTOR DEVICES AND INTEGRAT·
ED ELECTRONICS. By A. G. Milnes
789 /487 Pub. Pr, $26 .50 Club Pr., $20.95

MICROCOMPUTER INTERFACING. By B. Artwick
789 /436 Pub. Pr, $21 .95 Club Pr., $16 .95

ENGINEERING MATHEMATICS HANDBOOK,
2Ie. By J . J . Tuma .
654/298 Pub . Pr., 524 .95 Club Pr., 519 .95

DIGITAL FILTERS. ByA. Antoniou .
021/171 Pub. Pr., $29.95 Club Pr., $21 .95

ELECTRONICS DICTIONARY, 41e. By J . Markus .
4041313 Pub. Pr., $24.50 Club Pr., $19.50
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ILL'S EXPERIENCEI
ok Club - McGraw-nUl's long-established

portant new books of aU publishers!

• BONUS BOOKS - You will immediately begin to partic ipate in our
Bon us Boo k Plan that a llows yo u savi n gs between 70-80% o ff th e
publi she r 's p rice of m any books .

Why YOU should join now!
• BEST BOOKS IN YOUR FIELD - Books are select e d fro m a wide ra nge of
p ublishers by expe rt editors a nd consu ltan ts to give you co n tinuing access to
th e lat est books in yo u r field .

• BIG SAVINGS -Bui ld you r lib ra ry an d Save m oney too! We guarantee sav
ings of at least 15%off puhli shers '{ist prices on eve ry boo k. Usually 20%,25% or
eve n h igh er!

Signature _

Write Code • of
FIRSTselection here

Write Code # of
PREMIUM selecti on here

Special $1.89 premium
bookcomes to you

with your first
club selection

Orders from outsid e the U.S.must be prepa id wi th in ter
nation al money orders in U.S. doll ars.

__I1_------'

, - - - - - - MAIL THIS COUP ON TODAY - -- - - - ,

McGraw-H ill Book Club s
Electronics and Con trol Engineers'
Book Club
P.O. Box 582 , High ts town , New Jers ey 08520

Pleaseenroll measa member and send me the two books
indicated, billing me for my firs t selection only at the
discoun ted member' s price, plus local tax, postage and
handling. tf not satisfied, I may return the bookswithin 10
days and my membership wi ll be canceled. I agree to
purchase a minimum of 3 add itional books du ri ng the
next 2years asoutlined under the clu b plan described in
this ad. Membership in the club is continuous but can
celable by me at any tim e after the four book purc hase
requirem ent hasbeen fulfi lled.

INTROD UCTI ON TO RADAR SYSTEMS,
2/e. By M. I. Skolnik. 698 pp ., 244 iIIus. This
new edition of a wide ly used text on radar from
the systems engineer's point of view brings
yo u full discuss ions of the man y maj or
changes that have occurred in the field re
cently.
579/091 Pub. Pr., $34.95 Club Pr., $27.95

MICROPROCESSORS/MICROCOM .
PUTERS/SYSTEM DESIGN . By Texas
Instruments Learning Center and the Engineer
ing Staff of Texas Instruments Inc. 634 pp .,
illus., outsized 7V. x 1OV. format. This practical,
authoritative guide details the versatile, proved
in-action methods and technical features of the
9900 minicomputer architecture that can be
employed to create outstanding products and
systems.
637/58X Pub. Pr., $24.50 Club Pr., $19.50
ELECTRONICS ENGINEER'S HAND
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp .,
2,026 iI/us. Huge in every sense, this instant
reference volume gives you every latest essen
tial in the field, 2,100 formulas and equations, a
2,500-item bibliography, and every illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $57.50 Club Pr., $42.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr. 256 pp ., 327 iI/us. Blue
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec
tions cover engineering, fabrication, assembiy,
soldering, and testing.
126/089 Pub. Pr., $35.00 ClubPr., $26.50
DESIGN OF SOLlD·STATE POWER SUP.
PLIES. By Eugene R. Hnatek. 2nd Ed., 640
pp ., iltus. A total revision and expansion of an
essential, ready-to-use sour cebook on the
design of power supplies, particularly of the
switching variety. Incorporates the latest devel
opments in the field while emphasizing the
practical. how-to help designers want.
582054-4 Pub. Pr., ·$27.50 ClubPr., $21.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EXAM·
I NATIONS. By Charles R. Hafer. 336 pp .,
iIIus. Actually two books in one-a quick prep
aration manual to help you pass your P.E.
exams on the first try and a rich source of prac
tical electronics engineering information and
know-how.
254/303 Pub. Pr., $19.50 Club Pr., $15.50

HANDBOOK OF ELECTRONICS CAL
CU LAT IONS FOR ENGINEERS AND
TECHNICIANS. Edited by M. Kaufman and
A. H. Seidman. 653 pp., 725 iI/us. This first
comprehensive too l of its kind includ es hun
dreds of worked-out problems in analog and
dig ita l circuits. Includes more than 700 dia
grams , curves, tables, and grap hs.
333/920 Pub. Pr., $27.50 ClubPr., $21.00

MICROCOMPUTER-BASED. DESIGN By
J. B. Peatman. Expanded 4th pri nting , 604
pp., over 400 photos and other illustrations Do
all your best day-to-day designs, as well as
yo ur superc reat ive and specia l designs ,
around the new microcomputers and the spe
cific "how-to" help you get here!
4911380 Pub. Pr., $29.95 ClubPr., $22.50

MICROELECTRONICS
Digital and Analog Circuits and.
Systems By J . Millman. 88 1 pp., 700 iIIus.
This giant book takes you step by step from a
qualitative knowledge of a semi-conductor, to
an understanding of the operation of devices,
and finally, to an appreciat ion of how these are
combined to form micro-electron ic chips.
423127X Pub. Pr., $29.95 ClubPr., m .50

ELECTRONIC COMMUNICATION. By
Robert L. Shrader. 4th Ed., 801 pp ., 870 iI/us.
Th is thoroughly updated edition offers all the
theory and fundamentals you need to prepare
yourself for the FCC commercial and amateur
grade license examinations-and pass them
the first time!
5711503 Pub. Pr., $21 .95 ClubPr., $16.95

• CONVENIENCE -14 times a ye ar yo u receive the Club Bu lletin FREE, fu lly
describ ing the Mai n Select ion an d alternate se lections, together wi th a dated
reply card. Ifyou want th e Ma in Select ion , yo u simply d o nothin g - it wi ll be
ship ped automatically. If you want an alternate selection - or no book at
a ll -you simply in dicat e it on the regular reply ca rd an d re turn it by the date
specified. You wi ll have a t lea st 10 days to decide . If, because of la te mail
delivery of the Bu lle tin yo u s hould receive a bookyou do not want, just ret urn
it at th e Club's expense .
As a member, yo u ag ree on ly to the purchase of four books (includi ng yo ur
first se lection I over a two -year period.

Name _

Address _

City _

State Zip _

This order subject to acceptance by McGr",v-Hil l. All
price s subject to change without noti ce. Offer good only
to new members. A postage and handling charge is
added to all shipments. E33474
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.Generate virtually
any wave

shape
with famous

B&K-PRECISIOM
cost-effectiveness!

The B&K-PRECIS IO N Mode l 3 0 2 0
s wee p /funct ion generator is the most
ve rsat ile signal source in its price range.
This instrument alone can rep lace a
fu nct ion generator, sweep generator,
pu lse generator and toneburst
generator. Frequency co verage spans
0.02Hz to 2MHz in seven ranges, each
with linea r 1000 :1 frequency control.

A low-d isto rt io n, high-accuracy s ig na l
source, the 3020 can generate a lmost
any waveform, incl ud ing sine waves,
square waves, TTL square waves, tone
burst, pu lses and ramps. All ca n be in
verted . Inte rna l line a r and log sweep
ca pa bility is also featured . Both modu la
t ion and carrier levels can be varied so
even a doub le s ide ba nd suppressed car
rier test signal ca n be generated .

Fo r applications requ iring standard
signals, the Model 3010 low d isto rtio n
function generator is offered . Th e 3010'
generates s ine, square, TTL square and
triangle wavefo rms from 0.1Hz to 1MHz in
s ix ranges. An external VCO input is pro
vided for sweep frequency tests . Variab le
DC offs et is included .

The 3020 and 3010 a re ava ilable for
im medi ate delivery a t your loc a l dis
tributor. A ten day free tria l is avai lable at
many locat io ns .

BJl1/IJB
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635 • 312/889 -9087

tnt t. Sis. , 6460 W. Cort land st ., Chicago . IL 60635
Canadian sa les; At las Electron ics, Ontar io

CIRCLE 22 ON FREE INFORMATION CARD

EQUIPMENT REPORTS
continued f rom page 36

Although the St ringy Floppy does not have
the speed or versatility or a floppy-disk system,
it offers many advantages in speed and reliabil
ity over a cassette -based system. The St ringy
Floppy for the TRS-80 sells for $249.50. Ver
sions for the S- IOO and SS-50 busses are
$289.50 and $250.00, respectively. From Exa
tron Corporation, 3559 Ryder Stre et, Santa
Clara, CA 95051. R-E

Eico Model 330
Signal Generator

CIRCLE 105 ON FREE INFORMATION CARD

IT HAS BEEN SAID THAT TH ERE ARE THREE

pieces of test equipment that every home radio
and electronics experimenter should have: a

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE
No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les
son s, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S .E.T. degree , and
then your B.S.E.T. These degrees are ac
credited by the Accrediting Commission
of the National Home Study Council.

'Our free bulletin gives full details of
the home -study program, the degrees
awarded, and the requirements for each
degr ee. Write for Bulletin R-8I .

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

CIRCLE 59 ON FREE INFORMATION CARD

multimeter, an oscilloscope, and a signal gen
erator. EICO's model 330 RF signal generator
is an inexpensive complement to the hobbyist' s
workshop. For kit builders, that handy acces
sory may be constructed for under $100.

The small size (7'/' X 8'/ , X 5 inches)
allows it to fit comfortably on any workbench,
and its weight of five pounds makes it very
portable. It must be pointed out, however, that
the model 330 is not a lab-quality instrum ent.
But it is suitable for peaking-up ham gear, CB
receivers, and other entertainment-class elec
tronics.

The signal generator features continuous
coverage from 100 kHz to 54 MH z on the
fundamental frequencies. Tun ing-dial accura
cy is advertised as within 1.5 percent. In fact,
our sample's accuracy was bette r than one per
cent worst case (highest frequency range). The
stability is fair. A constant wavering of the RF
signal was observed when the output of our
sample unit was measured on a frequency
counter and monitored on a receiver. We felt,
however, that that slight instability would not
degrade the effectiveness of the signal genera
tor in most consumer-alignment procedures .

Output level is continuously variable up to
300,000 microvolts into a 50-ohm load. Coarse
attenu ation is provided by a three -position
rotary switch, approximately 20 dB per step.
The RF output is provided throu gh a front
panel BNC connector.

Frequency tuning is accomplished by a two
section variable capacitor. The variable capaci
tor features vernier drive and gear reduction to
help smooth out the adjustm ent procedure . .

Output from the internal audio oscillator is
provided through a pair of front-panel binding
posts, or is switch-selected to modulate the RF
generator. The frequency of the audio oscilla
tor is nominally 400 Hz (ours measured 260
Hz). When used alone, the output level of the
audio oscillator is approximately two volts into
a 100,000-ohm load (one volt at 10,000
ohms).

The unit is housed in a metal cabinet,
smooth-finished in black and silver/gray. The
power required is I 17 volts AC. A neon pilot
lamp signals the ON status of the model 330.

Kit builders will find the solid-state genera
tor a snap to assemble. The printed-circuit
board is well marked for part s placement, and
there are no cramped quart ers to contend with.
All RF coils are prewound and slug-adjustable
for final alignment.

There is nothing unorthod ox about the cir
cuit or its assembly. There are four transistors
and they are used as an audio-frequency oscil
lator, an RF oscillator, a modulator , and a
buffer. Two rectifier diodes complete the semi
conductor count.

As is traditional with EICO, a well-illus
trated manual is provided, complete with a
large, bold circuit diagram. All parts are thor
oughly described, and a part s list is included.
The complete manual assists with the wiring
task and provides final alignment hints. A sec
tion on typical applications for the model 330
in receiver alignment is included, and the man
ual also illustrat es a number of test-j ig circuit s
such as the standard IEEE dummy antenna.

The EICO model 330 is a very useful piece
of home test equipment for less demanding
hobby requir ements. Its low cost and its
straightforward design and assembly are reas
suring to the less experienced builder.

The model 330 RF signal generator sells for
$119.95 in kit form, and $164.95 factory
wired. It is manufactured by EICO, 108 New
South Road, Hicksville, NY 11801. R-E
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DIRECT-TO-HOME
SATELLITES

LOWER COSTS
FOR HOME
SATELLITE
STATIONS

MORE
PROGRAMMING

AROUND THE
SATELLITE

CIRCUIT

Direct Broadcasting Satellites (DBS) -which could put inexpens ive one-meter dishes on
rooftops across America-got a boost recently when the FCC said it would formally consider
any such plans. That prelimina ry ruling was seen as a green light, giving Comsat the go-ahead to
submit its extensive and much -discussed DBS proposal. The FCC staff urged that the DBS plan
be considered-so the next step is to permi t public comments on various ways in which DBS
should be regulated or developed. Although Comsat still says it wants to have its DBS system in
place by 1985, most observers think that such a timeta ble may be too ambitious.

As we went to press, Comsat still had not submitted its formal proposals for such a system
although it is expected to include $300 home terminals, and a six-channel, high-p owered satellite
offering pay-TV movies and other entertainme nt and educational services. Monthly program
fees would probably be about $15 to $40 per home.

As we await the arrival of DBS technology, the prices and opportunities in the current satellite
reception market conti nue to look better. Meanwhile, a host of new low-price-equipment contin
ues to arrive on the marketplace, although much of it is oriented toward cable-TV systems and
other professional users . For example, Hughes has spun off an outdoor downconverter for
$1,050; among other things, the unit permits a user to run cable up to 1000 feet without
amplificat ion.

Microdyne has introd uced a new integrated terminal for $9,200 complete. The unit includes
dual polarized feeds, an LNA, 24-channel receiver, VHF modulator , and remote -control box. It
also features a novel repair setup: Most components are in a modular canister-which can be
unscrewed and replaced .

Time may become the only impediment in choosing what to do with your home satellite
receiver. By midyear there will be a constant barr age of video programming floating around the
skies. Among the newest plans are Rainbow Programming Service, which was due to go on the
air in December 1980. Th e channel, car ried on Comstar 02, will combine a "Bravo" series of
cultu ral programming with an "Escapade" series of action-adventure movies.

Meanwhile, CBS Cable, the new division of CBS-TV, plans to begin its programming by
spring or early summer. The channe l, aboard Westar, will also concentrate on cultural pro
grams-including some newly created shows made especially for the cable-only network .

The latest trend in cable progra mming via satellite appears to be new shows made by the
cable-TV companies themselves . In that regard, some media moguls who are now entering the
CATV business pose the most interesting prospects. For example , Teleprompter, the nation 's
largest cable-TV company, was recently acquired by Westinghouse Electric Corp . Westing
house, of course, also owns Group W Broadcasting---one of the major suppliers of independent
programming, including "P.M. Magaz ine." Industr y experts foresee a new boom in made
for-cable TV programming, which will be beamed via satellite . In the same vein, Times Mirror
Company and the Chicago Tribune Co., which both own TV stations and newspapers, are also
stepp ing up the ir cable-TV ownership-which will also lead to more new program services.

• Playboy Enterprises may build its own satellite petwork, mainly to be used for teleconfer
ences between its major resort hotel complexes. Buf the Bunny network could also be used for
sending live entertainment to hote l guests. Playboy's plans are at a very early stage of develop
ment, so it could be a year or more before any programmin g is offered .

• Here's another indicator of how big the satellite business will grow: Sid Topol, president of
Scientific-Atlanta, one of the major manufacturers of professional satellite equipment, recentl y
predicted that by 1990 there will be more than 100,000 earth stations in use in the Unit ed States .
Most of them will be at business locations, to be used for data transmission and other corporate
needs (including teleconferencing) . Topol also predicts that within five years almost every TV
station will have an earth terminal-and that could mean that most broadcast-TV programming
will take to the skies by then .

• Independent News Network is now beaming a half-hour nightly news program to broad
cast-TV stations around the country. About three dozen non-network TV stations (mostly in
major cities) carry the newscast, which 'is sent via Westar II Transponder 2. The satellite feed
begins at 9:30 p.m. eastern time each day.

• LNR Communications (180 Marcus Blvd., Hauppauge, NY 11787) is now offering a 20-to
40-GHz series of components for earth stations, including S-to Q-band power up-converters ,
33-36 GHz low noise ampl ifiers, and othe r products.

GARY H. ARLEN
CONTRIBUTING EDITOR





Golfcart company
gets backon the green
with MRO parts from Sylvania ECG.
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A golf cart manufacturer found him
self in trouble when his regu lar supplier
couldn 't come through with vital ly
needed battery-charger parts . MRO
rep lacement parts from his local
Sylvania ECG distributor, Menard Elec
tronics of Baton Rouge, La. saved the
day. Menard got the golf carts ro lling
off the assembly line again by supply 
ing off-the-sh elf semiconductors listed
in the ECG Industrial MRO Replace
ment Guide.

But. you don't have to have that
kind of emergency to get high-speed
act ion from your Sylvania ECG distr ib
utor. He can give you fast service on
replacements for linear and digitallCs,
triacs. SCRs, transistors, zeners and
more than 70,000 other semiconduc
tor devices.

He can also help you avoid future
emergencies by working w ith you to
set up you r own mini-stock inventory
of key parts ta ilored to your particular
needs. And since the electrica l specifi
cations of many ECG replacements
act ually exceed t hose of t he origina l
parts, he can help you upgrade the
reliability of many types of equipment
at minimum cost .

He also has the famous "Sylvania
ECG Industrial MRO Replacement
Guide and Catalog" which provides
tech nical informat ion, and cross
refere nces more t han 70,000 indus
trial part numbers .

Get your copy where you get the
parts-at your local Sylvania distribu
tor. TO FIND OUT WHERE HE IS,
CALL TOLL-FREE 800-233-8465.

SYLVANIA





FOR MANY YEARS WE HAVE LOOKED FOR A WAY OF
holding very hot gases without the use of magnetic
fields. About II years ago (1968), we here at Project
Tesla began looking into some ofthe research of Nikola
Tesla, who in 1899 was experimenting with an inter
national power and communicating system. During
his experiments he was repeatedly producing small
fireballs that persisted for many seconds after his coil
(which at that time was generating 12-million volts)
was turned off. He then devoted eight pages of his
diary to a crude hydrodynamic theoretical model of
the fireballs and said that the investigation of these
properties would be worthwhile. After Tesla's death,
his experiments in this field were not repeated.

Then in 1970, I organized Project Tesla and tracked
down Tesla's diary of 1899to the Nikola Tesla Museum
in Beograd, Yugoslavia. From Tesla's notes I was able

to build the closest replica of Tesla's high voltage ma
chine, recreating the fireballs, and even exceeding
the power output of it. From that point, 10 years of
research with limited out-of-pocket funding, has emerged
a full-blown fireball thermonuclear fusion reactor con
cept.

The 1978 Nobel Prize winner, Peter Leonidovich
Kapitsa, with support of the Soviet government, has
developed very similar concepts in Nuclear fusion
which he discusses at length in his Nobel prize lecture
published in the September 7, 1979 issue of Science.
Fusion creates heat by pushing hydrogen-deuterium
atoms together. This is completely opposite to the
method used in fission reactors that generate heat by
splitting heavy atoms apart. Aside from which this
process is potentially very messy to our environment.
The problem is simply that some of the nuclear frag-
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WITH THE TESLA COIL operating at 20 million volts, the above photos show the various discharge
paths that occur when an airplane Is struck by lightning. These photos were taken while Project
Tesla was under contract by the USAF for the Investigation. During this Investigation using a scale
model, a 16-mm movie camera captured the frame In the lower right, which shows actual beads of
ball lightning.



ments are unstable and thus radioactive for periods of
time that range from days to hundreds of thousands
of years , depending on which radioactive elements we
are talking about. In the "Fireball Fusion Reactor"
only Helium is created and this is not a radioactive
substance. Mathematical models of the fireball fusion
process, indicate it can achieve and hold temperatures
over a billion degrees, more than enough for the fusion
process to take hold and be sustained.

The fireball fusion reactor works by focusing a car
bon dioxide laser beam down to a tiny pin point in a
spherical tank filled with hydrogen-deuterium. The
high concentration of light energy heats the gases so
fast that an explo sion occurs, just as sunlight through
a magnifying glass will ignite a piece of paper because
the magnifying glass concentrates the sun's light which
produces heat. This makes a small firecracker-size
explosion.

This explosion is designed to occur at the focal
points of four other far-infrared tetrahedrally spaced
lasers . These lasers are chosen to be of a particular
color of light (wave length) so that the plasma (hot
gases) in the explosion resonates and absorbs energy
from the laser light, As th is happens the plasma explo
sion becomes stable and forms a fireball, because light
energy (photons) is being put in and absorbed in an
orderly and slow manner. This is a very much different
method than that of inertia pellet laser fusion now
being experimented with at Lawrence Livermore
Laboratories in California. That process involves
ganging up yet to be-developed costly giant lasers to
de velop a tremendous pulse of light energy that is
slammed into a tiny pellet in a trillionth of a second to
make an implos ion which produces heat because of the
extreme rapid compression of the vaporized pellet.
Thus the plasma fireball heats up and expands grad
ually which is unwanted . This expansion is reversed
by gradually increasing the deuterium gas pressure in
the spherical tank causing the fireball to remain the
same size and density and to reach a billion and a half
degrees in 30 minutes .

Once a billion and a half degrees have been reached,
the fusion process sta rts and the laser can be extin
guished. Each pair of hydrogen-deuterium atoms that
fuse together make a helium atom and shoot off 2 neu
tron particles at high speeds . These neutron particles
have no electrical charge at all, therefore, they travel
effortlessly through the onion-like layer s of positive
ions and negative electrons of the fireball.

The sph erical tank is equipped with an inside water
jacket. Where the high speed neutrons reach the water ,
they are slowed down and convert a little of the water
to deuterium. (They also heat the water just as a brake
on an automobile heat s the wheel cylinders .) The heat
can make the water tum to steam and the steam can be
used to turn a turbine-driven generator to produce
electric power. It can also be used to break down water
into hydrogen to supply hydrogen-powered automo
bile s.

We mention hydrogen powered automobiles , only
because the offshot s of this technology are many . In
comparison to current time scales of Fusion Develop
ment, the "Fireball Fusion Reacto r Prototype" could
be built with proper fundin g in two to five years, bring
ing it well ahead of other fusion research . R-E

U. S. Project Tesla

Nikola Tesla , enigmatic
inventor and holder of nu
merous patents on electric
devices includ ing the AC
electric motor, and the tuned
circuit used in all radio and

. te levision sets, designed and
built the largest high-voltage
device (12.5 million volts!)
ever constructed . The year
was 1899. The place , Colo
rado Springs, USA. His pur
pose was to send electric
power and communications
around the world, three years
before Marconi demonstrated radio transmission by
send ing the code pulses for the lette r " S" across the
Atlantic Ocean in 1902.

Tesla's experiment lasted nine months and cost
$200,000 (in 1899 dollars), kindly supplied by J. Pier
point Morgan and others. During th ese experiments
he noted in his diary the accidental but repeatable
production of little "fireballs", about 11/2 inches in
diameter, that persisted for many seconds after his
dev ice was turned off. He then devoted eig ht pages of
his diary to a crude hydrodynamic theoretical model
of the fi reballs and said that investigating their proper
ties would be worthwhile. For the next 70 years his
experiments were never repeated nor verified.

In 1968, Robert K. Golka became interested in Tesla's
f ireballs since they represented a conf ined plasma,
something that may be usefu l for controlled thermo
nuclear fusion research. Natural ball lightning was
simi lar in many respects. Could the key to both phe
nomena be found by duplicating Tesla's exper iments?
Mr. Go lka decided to find out. In 1970 he finally tracked
down the Colorado Springs Tesla Diary of 1899 in the
Nikola Tesla Museum in Beograd, Yugoslavia. Mr.
Golka built the present apparatus at the Wendove r
Air Force Base in Utah, the closest replica of Testa's
high-voltage machine since the original. Since then
the machine has been modified many t imes, always
in an attempt to get closer to the orig inal to verify the
litt le fireballs of , confined , hot plasma reported by
Tesla (see Radio-Electronics, June 1976 issue).

The past 10 years of work has lead to a $4-mill ion
plasma fusion device that has recently been presented
to the Department of Energy for fund ing. Instead of
making the fireball by a lightning discharge, the pro
posed device uses five high-power CO2 lasers that
are focused inside a 1-foot diameter spherical tank
under high pressure. If this device is successful it may
completely change present attempts to thermonuclear
fusion , in that confining magnetic fie lds will no longer
be necessary to confine a plasma in a donut-shaped
device, such as the Tokamak. Instead , the plasma will
be in the form of a sphere, held together by an electron
ion layer effect that is analogous in some respects to
the surface tension in a water droplet.

In th is case there are alternating concentric spher
ical layers of trapped particles of alternating sign s, a
phenomenon first envisaged by the late inventor of
electronic TV, Phi lo Farnsworth , who called the layers
" virtual anodes" and " virtual cathodes." It is believed
by Golka that a 1971 expe riment by Bekefi at MIT may
have demonstrated the Farnsworth effect as arising
spontaneously at the boundary of a hot plasma im
mersed within a co ld gas.
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Stereo television may not be here, but this stereo
synthesis system from RCA is the next best thing.

RESPONSE OF
CHANNEL "A"

, RESPONSE OF
\, CHANNEL "B"

,

80 160 320 640 1.28 2.56 5.12 10 20
kHz kHz kHz

FREOUENCY

FIG. 2-'-FREQUENCY RESPONSE of synthesis
sound circuit shows how the audio spectrum is
split up to create a stereo effect.
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ponents . Op-amp ICI-b is configured as
a differenc e amplifier; the original un
filter ed input signal is routed to its in
vert ing input, while the output of the
twin-T filter is fed to the amplifier' s
noninverting input. Subtracting the flat
input spectrum from the triple-peaked
filtered signal form s the double-peaked
channel signal response shown in Fig. 2.
A stereo balance control varies the
level into the inverting input of the
second amplifier and is used to optimize
the stereo-synthes is effect.

The output of the second amplifier
section drive s the channel -B speaker.
The spectrum in both channels is now
distributed throughout the frequency
range to give a pseudo-balanced effect.
When the stereo balance control is
properly adjusted , the total ene rgy dis
tribution in the two channels is the
same as the energy content in the orig
inal input signal.

Negative feedback is also used around
the second amplifier so that its gain
matches the channel-A gain . Since the
same filtered signal is applied to the in
puts of both amplifiers and since the
feedb ack is similar for the two channels,
the output-signal levels are the same for
both channels. The stereo balance
potentiometer make s up for any toler
ance imbalance s that could disturb the
important relationship between the A
and B channel energy distributions.

When the mode switch is in the MONO
position the system is bypas sed, feed
ing the audio-input signal directly to
the two speakers. R-E

T T
r - - - - - - - - - -9100 - - - - - - I
I DUAL TWIN-T FILTERS rl-~W,r---,

I
I
I
I
I
I
I B+
I 23.8V

I
I
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FIG. 1-SYNTHESIS SOUND CIRCUIT found in RCA's CTC-101 TV chassis produces a simulated
stereo effect. .

STEREO TELEVISION SOUND IS NOT HERE filter and two operational amplifiers,
yet. Several systems have been sug- plus the two speakers nece ssary to pro
gested by variou s organizat ions , but duce the effect. A double-pole double
apparently there has not been sufficient throw switch is 'used to disable the sys
public demand to ju stify the develop- tern when desired,
rnent and implementation of a practical The audio signal from the sound de
sy ste m. Perhaps we are wait ing for im- tector feed s a 12-element R-C filter.
provements in monau ral sound quality Th e configuration may seem familiar to
before the possibility of stereo seems you- in fact it' s dual-section twin-T
real . RCA' s CTC WI color television filter. The two cascaded filter sec tions
chassis introduces a stereo-synthes is have been designed to have nulled re-
system called dual-dimension sound. sponses at two different frequencies,
Although it is not true ste reo, the sys- one around 160 Hz and the other about
tern prod uces a "stereo" effect from 5000 Hz . The filter output is coupled to
the tran smitted monaural sound signal. the noninverting input of amplifier ICI-a.

One of the most basic stereo-syn- Negative feedback between the ampli-
the sis systems that has been propo sed fier' s output terminal and the inverting
in the past is the simp le division of the inpu t es tablishes the closed-loop gain.
audio spec trum into two distinct bands The output of amplifier ICI-a is coupled
-high and low freq uency bands de- through a l()()-~F capacitor and the
fined by high and low pass filters re- system rnode selection switch to the
spectively . That meth od is far from channel A speaker.
satisfacto ry because of the obvious Now that channel A has been set up
demarc atio n bet ween the two sound with three peaked band s of energy due
channels . The new RCA system dis- to the filter ' s two nulls, a comple
guises the synthes is by intermixing the mentary response must be generated
spectral sound ranges so they are not for the second channel. The second
nearly as dist inguish able. operational amplifier section produces

Figure I shows the system schematic, ;' the required doubl e-pe aked response
The key components are a dual-sect ion without using any additional filter com-
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Pay-TV puts cable-quality programming on the
air. This is the inside story of the metho ds used
by broadcasters to insure privacy.

conditions. However, current tech~
nology has played a part in the rece nt
success of those systems: Decoders in
use today are a compl ete receive r
wh ich merely attaches to the antenna
terminals of the subsc riber's set. Con
trast that to earlier desig ns which re
quire co nnections inside the set to the
sync. video. audio, and other signals.

Prese ntly. five different encoding
schemes have bee n authorized by the
FCC: at least three of them are in use
now. All of those sys tems use esse n
tiall y the same approach to encod ing
the signal. Either the audio channel is
taken off the main channel and put on
a subcarrier, or another audio channel
is added somewhere in the composite
signal. us ually be low the video carrier.
The video is encoded by removing.
suppress ing, or masking the sync
pulse s : that disables the receiver's
sync-sep arator circuit . A viewer who
rece ived such a scrambled signal on
a norma l rece iver would see no co
herent picture and would probably
hear a "barker" or an nouncer te lling
him how much he was missing by not
be ing a subscriber!

D. LANDFEAR

The legality of the use of pri
vately-owned devices to decode
subscription TV broadcasts is
currently the subject of much de
bate and pend ing litigation. The
subscription companies have
taken the position that decoding
of broadcasts without payment is
"theft of service " and the FCC has
issued a notice to the effect that
subscription-TV decoders are sub
ject to FCC approval.

This article merely explains how
such decoding devices are built
and used . and you should obtain
independent advice as to the pro
priety of its use depending upon
your individual circumstances.

NOTE:

ONE OF THE FA STEST GROWING TV MAR
ket s tod ay is the subscription-TV. or
pay-TV. business . Most pay-TV broad
casters use one of the sta nda rd UHF
or VHF channels but transmit an en
coded, or scrambled . picture. In order
to wat ch thos e scrambled signals. a
subscriber needs to have a decoder
attached to his set. Subscription TV is
much like ca ble TV ...without the
cable.

New pay-TV stations are coming on
the air eve ry month: and with over a
million subsc ribers a lready watching.
the prospects for still more stations are
indeed good. All of those sta tions offer
approximately the same fare : During
prime time they show full-length movies
a nd spec ial-eve nt features. such as
night-club acts and sporting events.
A special bonus for their monthly sub
scription fees is that the subscribers
are never subjec ted to commercials.

Pay TV isn't based on any new tec h
nology: indeed, the tec hnique of scram
bling TV pictures is almo st as old as
TV itself. In the past there have been
at least a dozen different pay-TV
schemes that have come and gone be
cause of cos t. complexity, or market

PAY-TV
DECODER



FIG. 5-HOLE MUST BE DRILLED at lower left of board for J1, If used.

FIG. 4-THIS POWER SUPPLY (Included on PC board) allows the decoder to operate f rom 117 VAC.

PARTS LIST

Resistors 1f.z watt, 5%
R1, R28-470 ohms
R2-10000 ohms . potentiometer
R3-22000 ohms
R4. R5-3900 ohms
R6. R7-100.000 ohms . potentiometer
R8, R21-1000 ohms. potentiometer
R9, R10, R26-15000 ohms
R11. R27-100,OOO ohms
R12. R13. R2Q--10000 ohms
R14-R16-not used
R17-2200 ohms
R18. R19--not used
R22-75 ohms
R23-100 ohms
R24, R25-240 ohms
R29--1000 ohms
Capacitors
C1. C15-1 0 J,LF. electrolytic
C2. C8-1 .0 J,LF electrolytic
C3-0.033 JlF ceram ic disc
C4--0.003 J,LF ceramic disc
C5-476 pF, mica
C6. C7-0.022J,LF ceramic disc
C9--0.004i' J,LF polystyrene or mylar
C1Q--0.0047 J,LF polystyrene or mylar
C11-100 pF ceramic disc
C12-C14, C27-0.1 J,LF ceramic disc
C16. C17-not used
C18-22 pF ceramic disc
C19, C2Q--0 .001 JJ.F ceramic disc
C21-56 pF mica
C22-82 pF mica
C23, C26, C28-C3Q--0.01 JJ.F ceramic d isc
C24--1 000 JJ.F electrolytic
C25-6.8 JJ.F tantalum electrolytic
Semiconductors
01-1N914
02-not used
03-06-1N4001
LE01-jumbo red LED
IC1- LM1800 PLL FM stereo demodulator
IC2- 74123 dual retriggerable monostable

multivibrator
IC3-LM741 op amp
IC4--LM1889 TV video modulator
IC5-7812 12-volt positive regulator
IC6-78L05 five-volt positive regulato r
Q1-not used
Q2-MPSA05
L1-0.068 JJ.H slug-tuned coil (2V2 turns

#18 wire on V2-inch form) (J.W. Mi ller
48A77MPC.or equ ivalent)

L2-7-12JJ.H slug- tuned coil u,« . Miller
23A105RPC or equivalent)

S1-SPST switch
S2-SPST or OPST switch
T1-14-18-volt, one-amp transformer

(opt ional)
Miscellaneous: PC board, phono jack,
vestig ial sideband filte r FL-1 (Plessey
SW300 or equ ivalent-optional). solder,
IC sockets, etc .

C28
.01

C26
.01

,+ C25
6.8"F

TANTALUM

]
T1

14-18VO LTS

03·06: 1N4001

117
VAC

z
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(Q2) as a variabl e-capacitance diode
from IC3 to the 4.5-MH z oscillator
tank-ci rcuit L 2-C22 . The output of that
ci rcuit is coupled through C 18 and R20

~ to the video input of the modulator to
z produce the required sound-carrier
o 4.5 MHz above the video carrier at
~ th e output.
UJ The RF output is developed across
uJ R22 and is attenuated by R29. The
6 output is a 75-ohm unb alanced signal
~ that can be connected directl y to a
a: 75-ohm antenna connector or. via a

52

balun transform er . to 300-ohm antenna
term in al s.

Th e re main ing circu itry on the board
(see Fig . 4) co nsists of power supply
and regu lator circuits. Fo ur diodes
(03-06) make up a full -w ave bri dge
to produce approx imate ly 16 vo lts DC .
w hich is fil ter ed. and then regulated
by IC5 to produce 12 vo lt s. A ~econd
regu lator. IC6. pro vi des th e regulated
5 vo lts requi red by IC2 (see Fig. 3).

Const ruct ion and al ignment of the
PC board is re latively stra ightforward

NOTE: The following are available from
Micro-Mart, 552 Summit Avenue, West
field, NJ 07090 (Tel. 201-654-6(08) or
Sterling Technology, POB 5929, Incline
Village, NV 89450 (Tel. 800-538-9787
except CA. CA residents call 800-662
9238): Etched & drilled, solder-plated
PC board with Instruction manual, $20.00;
PC board only, $15.00; kit of all parts with
manual, $69.00. Visa and Mastercard
accepted, please add tax where appli
cable. All prices postpaid within con
tiguous 48 states.



FIG. 6-PROVISION HAS BEEN MADE for use of different sized components (e.g., IC6, C22).
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TV-Editor.)
If none of the IF gain stages are

accessible (e.g .. everything's on one
LSI IC) an alternate approach to the
gain-gating may be made by construct
ing a fast-switchable attenuator using
a PIN diode or similar device, and
placing 'it between the tuner- and
video-IF stages . The design of such
a device. however, must be left to the
builder inasmuch as the requirements
of each TV receiver will be different.
Generally. a gain increase of about
8 db is required.

Video detector output
This connection is necessary only

Ideally, the TV set that the
decoder will be connected to

should have an Isolated chassis.
TV sets of this type use a power

transformer to isolate the chassis
from the 117-volt power line .

Unless the TV set has an Isolated
chassis, a potential shock

hazard can exist.

WARNING

AG. 9-A PROPERLY UNSCRAMBLEDSIGNAL
should look like this on your scope.

FIG. 8-UPPER TRACE shows scrambled sig 
nal; lower one shows gating pulse from decoder.

FIG. 7-SPDT SWITCH can be used to select
"normal" or decoded audio signals.

EXISTING
VOLUME
CONTROL

EXISTING AUDIO LEAD
(FORMERLY CONNECTED NORMAL
TO VOLUME CONTROL) I

ADAPTER '

DECODED

Video IF gain stage
This connection, from point "G"

on the PC board, is made directly to
the emitter of one of the set's IF-gain
stages-usually the second. In some
instances, though, it may be necessary
to key more than one stage. That may be
accomplished by adding another diode
with its anode connected to the anode
of D I and its cathode to the emitter
of the first IF amplifier. If the adapter
is being connected to a TV receiver on
which it is desired to preserve the capa
bility of receiving standard TV signals
as well, a SPST switch, S I, should
be inserted into that line to allow selec
tion of standard or nonstandard video
reception.

(roil might. instead. want to lise a
DPST switch. with the second set of
contacts being used to turn the adaptor
on or off. That will eliminate possible
interference from the RF modulator
when VOII are watch ing "normal"

Audio detector output
The output from the TV receiver's

audio detector is connected to terminal
"A" of the adapter board, using a
short length of shielded cable. The
signal must be connected directly to
the output of the detector ahead of
any de-emphasis network (usually
an R-C circuit) in order that the high
frequency subcarrier and pilot carrier
not be greatly attenuated. That point
is usually right at the cathode(s) or
output terminal of the detector device.
An oscilloscope should be used to
determine the presence of the pilot
carrier if any doubt exists as to the
correct takeoff point. The pilot-carrier
signal amplitude should be approxi
mately 100 mV or greater, peak-to 
peak. In some receivers, it may be
necessary to decrease the value of
any decoupling or bypass capacitors
in the detector circuit.

and only an oscilloscope is required
for final adjustment.

A foil pattern for the PC board is
given in Fig. 5 and parts placement is
shown in Fig. 6. You should note that
while that board is intended to un
scramble the signal received by one
TV set and generate a signal to be
received by another, it can also be
modified for single-receiver operation
That will be described in the sections
that follow.

Power
The adapter board requires 12-volts

DC at approximately 100 rnA to oper
ate it. That power may be derived in
several ways.

A rectifier, filter, and regulator are
provided on the board. An AC source
of 14 to 18 volts may be connected to
terminals "x-x" (see Fig. 6), using a
filament transformer.

Power can also be taken from the
TV-receiver power supply, if the volt
age available is 12 volts or greater. If
the TV supply-voltage is in the range
of 12 to 14 volts, IC5 may be removed
from the board, and power connected
directly to point "Y" (Fig. 6). If the
supply voltage is 14 to 20 volts, C24
should be removed, and power con
nected directly to point "Z". If the
voltage is greater than 20 volts, aresis
tor will be required between the set
and point "Z". The resistance, R, is
calculated as follows:

R = 10 (E-15)
where E is the supply voltage of the
set.

The wattage rating, P, of the resistor
is determined by the formula:

P = 0.01 x R
Thus, if the set's supply voltage

were 24 volts, R would be 10(24 - 15),
or 10 x 9, giving a value of 90 ohms
and a wattage rating of 0.9 watt: A
91-ohm, one-watt resistor would be
the closest standard value.
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55.25 MHz
61.25 MHz
67.25 MHz
n .25 MHz
83.25 MHz

TABLE 1

Channel 2
Channel 3
Channel 4
ChannelS
Channel 6

that cable should be connected via a
.l-~ capacitor to the top of the TV
receiver's volume control after the
existing lead is removed. Alternatively
a SPOT switch can be used in the set
to switch between the internal (normal)
or external (adapter) source . See Fig.
7 for details.

Alignment
After it has been attached to a TV

receiver, the adapter can be aligned
using an oscilloscope-preferably
dual-trace-and another TV receiver.
A frequency counter and TV field
strength meter, although not abso
lutely required, are also helpful in
aligning the adapter. In order to elimi
nate any confusion in the following
instructions, the terms TVI and TV2
will be used . TVI refers to the TV
receiver on which the adapter is in
stalled, and TV2 refers to the other
receiver, on which the program will
be viewed. Refer to Fig. 6 fo'r the lo
cation of the components involved in
the alignment procedure.

1. Before applying power, set all
the poten tiometers to the ap
proximate center of their travel.

2. Apply power and tune TV1 to a
channel known to be transmit
ting a scrambled signal. TV1
should be connected to a good
antenna. Verify that TV1 is in
fact tuned to the channel by
monitoring point "V" for a video
signal with the scope.

3. Very slowly adjust potentiome
ter A2 on the adapter board until
the LED lights. Note the approx
imate position at which that
happens and continue tuning
until the LED goes off. Then
turn the adjustment screw back
approximately halfway between
the po ints where the LED came
on and where it went off.

4. Adjust A6, A7, and A8 to obtain
the waveform shown in Figs. 8, 9
and 10. First adjust R6 and R7,
then A8, to obtain the waveform
shown in Fig . 10. Some slight
readjustment of A6 and R7 may
be necessary to eliminate spik
ing at the leading and trailing
edges of the horizontal-blank
ing pulses.

5. Connect the VHF antenna ter
minal(s) of TV2 to the RF output
of the adapter board (J1) and set
the channel selector to an un
used channel between 2 and 6.
Adjust the fine-tuning control
until only snow appears on the
screen . (It may be necessary to
disconnect the input to the
antenna temporarily to do that.)

6. Adjust the slug of coil L1 for the
continued on page 112

~I

TV2

TV2

PR EFERRED
~TRAP LOCATION

TOTV2 AND
L-__-. ADDITIONAL SETS

ANTENNA

ANTENNA

PREFERRED
--TRAP LOCATION

SPLITTER/
COMBINER

L.....,---T-J

ALTERNATE
~L.....J~-- TRAP LOCATION

SP LITTER/
1.--':';'_...1 COMB INER

BALUN"

Audio back to TV receiver
This connection is necessary only

if the TV receiver to which the adapter
is attached is the TV receiver on which
the program will be watched. The
semiconductor capacitor, Q2, is re
moved from the board and a piece of
shielded cable connected to the out
put (pin 6) of IC3. The other end of

tween the video-input signal at point
"V" and the voltage on the reference
input as determined by R21's setting to
offset any DC component of the input
signal.

ANTENNA

TV1

TV1

if the TV receiver to which the adapter
is attached is not the TV receiver on
which the program will be watched.
Shielded cable should be used for the
connection to point "V". The video
signal is used to modulate the RF out
put. The signal should be taken directly
from the video detector, or as close as
possible following it. It is not recom
mended that it be taken from a video
amplifier stage because the color burst
and chrorninance signals may be trapped
out before that point. The video modu
lator has a differential-input stage; the
output signal will be the difference be-

T
R8

ADJUSTMENT

f- -Ir- -1 1""'- - - ADJU~~MENT
ADJUSTMENT

b

"BAL UNS REQUI RED FOR 75-0HMTO
300-0 HM TRANSITIONS

FIG. 11-SEVERAL METHODS for Interconnecting a multI-set system. See text for details.
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FIG. 1O-IDEALIZED VERSION of signal In Fig. 9 shows critical decoder alignment points.
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PART 3

ELECTRONICS
IN YOUR NEXT CAR

Electronics is appearing in just about every automotive application that you've
ever imagined, and in some you may not have.

MARTIN BRADLEY WEINSTEIN

SO FAR, WE'VE LOOKED AT ELECTRONICS
behind the dashboard and under the
hood . Here we're going to take a look
at some of the other places electronics
is showing up. We're not going to cover
entertainment systems-there are too
many and the differences among them
are too small. Instead, item by item,
let' s skim some cream from the top of
the carmaker news. -

Cadillac Memory seat
It had to happen. First seats slid back

and forth on a rail, then somebody put
in a motor to do the work. Somewhere
along the line, seats learned to tilt;
again, somebody put in a motor to do
the work. -,

Now Cadillac has turned the motors
into servos with a Memory Seat. Cadil
lac power ' seats themselves involve a
lot of hardware. The six-way power
seat adjustor moves them back and
forth, up and down, and tilts them
forward and backward . Once a driver

chooses where he wants to float his de
signer jeans, he can store the seat setting
by pressing a SET button, then either
the I or 2 button.

The memory seat , according to
Cadillac, "stores two personal seating
positions, one for him, one for her.. . the
two personalized settings remain in the
unit's memory until you change it."

The seat position can be changed
manually with the transmission in any
gear , but the memory mode only works
with the gear selector in park or neutral.

Your chauffeur may never know the
comfort of a memory seat, since Cadil
lac does not make that option available
on its limousines.

Perhaps one of our enterpri sing
Cadillac-owning readers can come up
with an add-on circuit to transform the
memory seat circuitry into a highway
vibra-massage.

Imperial visors
The 1981 Chrysler Imperial has added

some elect ronics. Visor vanity mirrors
are not new. Illuminated ones are more
recent , but still not noteworthy. Finding
illuminated visor vanity mirrors on
both the driver and passenger sides
can sta rt raising an eyebrow or two
with two brightness levels no less.
(One wonders about the occasional
driver with flawed mascara not waiting
for a traffic light.)

But the real cherry on top of that
sundae is the garage-door opener switch
they've built into the driver's side dual
inten sity illuminated visor vanity mire
ror. (See Fig. I. ) Just don't hit any
chuckholes-when your head bumps
the visor you could open up a neighbor's
garage door.

But things could be worse. Can you
imagine a small flat video screen up
there ?

Bright lights' from Germany
Now there are intelligent lights for

car s. due to the work of West German
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FIG. 3-DIESEL FUEL WATER monitor from
GM uses a fixed geometry capacitive probe .

the engine.
But if you buy fuel contaminated

with more water than the fuel system
can tolerate , the engine won't run and
parts of the injector pump can be
seriously damaged.

There are provisions for siphoning
excess water out without removing the
fuel tank, but you have to know the
water's there.

So GM developed an electronic
module to detect excess levels of water
in diesel fuel. From an electronic point
of view, the most interesting thing
about it is that the probe in the gas tank
is capacitive. A simplified schematic
diagram is shown in Fig. 3.

To understand how it works, imagine
two large conductive surfaces covered
with an insulating coating, separated by
an extremely small distance . An AC
signal is passed through this capacitor,
rectified, smoothed and used to drive
(for the purpose of this example) a
meter movement.

You probably know from basic theory
that the amount of signal that gets
through the capacitor is determined by
its capacitive reactance (a simplified
view, assuming the inductive reactance
and resistive components of impedance
are trivial at the signal frequency).
Capacitance is determined by both the
geometry of the capacitor and the
dielectric constant of the material be
tween its plates.

So, since water in diesel fuel changes
its dielectric constant, a capacitive
probe can be readily applied. There are
a number of resulting benefits for the
carmaker, including reliability, no

I-I
I I

DASH
OISPLAY

1_I
I_I

BRIGHT/DIM
LIGHT SWITCH

MICRO PROCESSOR

LIGHT
SWITCH

GARAGE
DOOR SWITCH

(EXCEPT CANADA)

CONTRO L
IN

+12V

...G"TN_O....,.. --r....,..-.,--r-"'"T""...,...."T'"""T"'""" SENSE
i 12- VOLT IN
I CAR

lBATIERY

FIG. 2-A MICROPROCESSOR Is at the heart of a unit that monitors all auto lamps.

Diesel water watcher
One of the new engines available

from General Motors is its 5.7 liter
diesel. Those engines are designed to
tolerate a certain level of water in their
fuel tanks, and, in fact, are designed
with a fuel tank water-separation sys
tem capable of holding substantial
amounts of water. That water can be
gradually passed through the fuel sys
tem in small quantitie s without harming

cooling are also detected.
There are other advantages to that

approach, too. For one, since power
transistors do the heavy-current switch
.ing, relatively inexpensive , light-duty
switches can be used for controlling the
lights through the microprocessor.
Lockouts (for example, turning the low
beam off when the high beams are on,
or turning the headlights off when the
ignition is off) can be accomplished in
software. So can such niceties as open
ing and closing headlight doors, auto
matic dimming, and so on.

Interested readers can find a report
on that system in the August 30, 1979
Electronics. One important statistic
brought out in the article: when three
million U.S. cars were checked in a
survey, one in five had at least one de
fective light.

More inventive readers are invited to
develop similar systems and present
them to other Radio-Electronicsreaders
as a construction project.

VANITY MIRROR

FIG. 1-GARAGE DOOR OPENER/visor mirror combination featured on the 1981 Imperial.

company Kabelwerke Reinshagen
GmbH, an affiliate of NY Philips
Gloeilampenfabrieken of the Nether
lands . Their Automatic Check and
Control System, which appears on de
velopment if not production vehicles,
not only keeps an eye on parking,
signal , and headlamp failure, it even
acts as a self-resetting electronic fuse.

There's a microprocessor at the heart
of the unit (of course) that handles all
the housekeeping. A simplified
schematic diagram is shown in Fig. 2.
Control inputs to the microprocessor
come from the various switches (head
light switch, brake lights, tum signals,
flashers , etc .) on the dash. Control out
put from the microprocessor turns on a
PNP transistor that provides +12'volts
to the lamp. The sensing input to the
microprocessor comes from the junc
tion of the transistor and the lamp;
there is also a l-K resistor in parallel
with the power transistor, another l-K
in parallel with the lamp.

If the lamp filament is open (the usual
failure mode), the junction will be
about 6 volts with the transistor off, 12
volts with the transistor on. A short
across the lamp puts the junction at
ground potential no matter what, and
the microprocessor reacts by keeping
the light off (switching within about 10
milliseconds-as fast as a good fuse)
and alerting the driver. A good lamp, of
course, puts 0 volts at the junction
when it's off, 12 volts when it's on.

The 8-bit microprocessor can check
up to 32 lamps or sensors within that
IO-rns response time according to a
sequence stored in memory. A two
digit dashboard indicator identifies
which light or sensor presently is in
need of attention.

The system keeps going through
tum-on, tum-off and read sequences
from the time the car ignition is turned
on until about two minutes after it is
turned off. Alternate states (in other
words, turning a light on that should be
off or off that should be on) are triggered
for about a tenth of a millisecond each
second of operation. By continuing to
check after the car has been-turned off,
problems that occur while filaments are
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rapidly oscillating stream of washer
fluid. The frequency of oscillation is so
high, the spray pattern looks like a
solid fan of fluid.

Motors motors everywhere
There's hardly anything you've ever

had to do to or with a car by hand that
hasn't been motorized .

There are motorized side-view mir
rors. Motorized jacks . Motorized win
dows and sun roofs. Motorized trunk
lids. Motorized antennas. Motorized
seats . Motorized (or solenoid) head
light covers. Motorized scanning
searchlights. Motorized fans. blowers.
and defoggers . Motorized oil-changing
pumps . Motorized gas siphons. Motor
ized console covers . And more.

And things without motors some
times use solenoids. Things like remote
trunk releases. Electronic door locks.
And more.

Yet electromechanical devices like
motors and solenoids are among the ."
least reliable items on cars. But car- rn
makers and partsmakers are working ~

together to improve the situation. 5i
New magnetic materials are being -<

used . New winding designs. New ~

transistorized driver circuits-with the ~

FIG. 6-WIPER CONTROL from Sears wOrks
only when the car's wiper switch Is off .

+12V

430n

6Bn

7 6 5
150n

LM2907·8
':'

2 3 4

FIN .033 l.o"F

I lOOK I 30K

':'

FIG. S-SPEED ALERT circuits are easy to find. These devices can be put together for leas than
moat cruise controls and are simple to Install.

for that kind of device in the applica
tion literature for the National Semi
conductor LM2907 and LM2917 ta
chometer Ie's. (See Fig. 5.) Those
gadgets are about a hundred dollars
less than top-of-the-line aftermarket
cruise controls, fifty dollars less than
the cheapies, and easier to install. But
they replace reliable electronics with
unreliable you.

If you're buying a new car, by the
way, strongly consider an electronic
cruise control-they are one of the few
legitimate devices that can really save
you fuel-they drive with a steadier
foot than even the best human drivers .

There are a number of add-on interval
delay wipers. And that is more signifi
cant than it seems.

It used to be fairly simple to induce a
wipe-wait-wipe sequence, but that was
before wipers learned to park them
selves . In order to park, you see, the
DC wiper motor has to be reversed by
reversing connections, and an end-of
travel switch keeps it from grinding into
a burnout or through to the firewall.
That makes the wiper switch fairly
complicated, and complications increase
with additional wiper speeds and motor
windings .

So, many of the newer units are
designed to let the standard wiper con
trol override them entirely, and work
only with the wiper switch off. (See
Fig. 6.)

Some units provide for both variable
delay between wipes and a variable
number of wipes between delays (for
example, wipe twice-wait-wipe
twice-wait-etc.).

Cadillac, by the way, has done some
thing interesting on the plumbing side
of the subject. They use what they call
a fluidic reflow nozzle to set up a very

moving parts to wear, easy calibration
at the time of component manufac
turing, and relatively simple electronics
in the idiot-light-driver module.

The aftermarket
Aftermarket is a term used to describe

add-on items people buy for their cars
after the cars are theirs-everything
from litter baskets to chrome engine
parts to oil-change kits to little football
heroes with heads that bob up and
down in the back window.

One of the familiar companies with
some small success in the automotive
aftermarket is Sears, Roebuck and
Company. Here's some of what they're
offering.

Electronic speed controls or cruise
controls are getting more sophisticated
than ever. All involve some sort of
servo system using speed information
and controlling throttle position, but
some additional uses have been added.

Those new units mount on dashboards
or on the tum-signal lever . They're
small boxes-at the control end-and
now they feature illuminated legends.
One recent model, shown in Fig. 4, in
corporates the following controls:

ON/OFF. Engages or disengages the
cont rol. Any braking-action also dis
engages the control.
SET. Push that button when you've
reached the speed you want to stay
at. These new units take their speed
info rmat ion from the drive shaft, so
you really are programming vehicle
speed, not engine speed.
RESUME. Push that after you've braked
and it wi ll bring your car steadi ly
back up to the last speed you set.
COAST. That is new- push it and the
elect ron ics keep their "feet off the
gas" as long as you hold it in to
allow gradual temporary slowing.
ACCEL Another new one-here the
elect ronics "push the pedal" a little
harder as long as you hold it in,
causi ng steady acceleration. Both
COAST and ACCEL return you to your
set speed when the button is released.

There are also units available that
prov ide a speed alert. Set in the speed
you don't want to exceed, and when
you do, it buzzes. You can find circuits

FIG. 4-CRUISE CONTROL from Sears mounts
on the dash or on the turn signa l stalk .
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ELECTRONIC CLIMATE CONTROL offered on the 1981 Cadillac provides heat and air conditioning
automatically. It fe81ures a digital temper81ure readout.
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potential for VMOS technology just
around the automotive comer. And
metal linkage is being .replaced with
plastics and synthetics for corrosion
proof, long-wearing mechanisms.

The result is a longer mean-time-be
tween-failure statistic than ever. But
one of the corollaries of Murphy's Law
is that the more things there are, the
better the chance that something willgo
wrong with one of them .

Even in 1981, power windows still
jam. Headlights still shine behind
closed covers. And automatic door
locks still sometimes fail to unlock.

So the electromechanical automotive
news is a story of progress, but no
breakthroughs.

Tidb"ts
There are a few gadgets around cars

some new, some not-that tend to raise
an eyebrow or the comer of a lip.

Some side-view mirrors feature built
in heaters that tum on with the car 's de-

froster on' cold winter mornings. Any
number of heat ing elements have been
used , from resistive wire to parking
lamp bulbs to power resistors. The
idea 's a good one, and may show up
more often in the models to come.

You've seen some new car models of
the past few years with a second set of
signal lamps atop the trunk lid, just
below the back window. You may not
know that a government-sponsored
study showed those secondary signals
to have a positive effect in reducing
rear-end collisions. Apparently, they
help reduce the oncoming driver's total
reaction time.

Another government study has en
dorsed the use of demand-sensitive air
conditioner cutoffs as a proven fuel
saver. Those devices disengage the air
conditioner compressor whenever a
temporarily high load is put on an
engine, such as accelerating to pass.
Those devices have been on police cars
for years (not to save fuel, but to maxi-

mize accelerating power) , but have not
always been available as an option to
"civilian" buyers.

Electric cooling fans designed .to
work with fanbelt-driven fans having
fewer blades (and thus less loading on
the engine) or to replace fanbelt-driven
fans altogether (or engine-driven fans
where the fanbelt pulley is a take-off
rather than a take-on power point) have
been used successfully in foreign cars,
and are expected to find their way into
more American cars in the future . Be
cause the electric fans can respond
more quickly and accurately to engine
cooling needs, they promise better
overall efficiency. But remember,
additional battery/alternator load
shows up as additional engine loading
because it makes the alternator harder
for the engine to turn, in exactly the
same way as dynamic motor braking
works .

Police radar detectors are getting
more sophisticated, both in terms of
improved circuitry and human factors.
The new trend is toward units mounted
out of sight behind the grille with only
a control and warning box on the dash,
and toward bette r disguises . In the
latter category, we've seen prototype
or production models disguised as side
view mirrors, fog lights, tissue boxes ,
and even stuffed animals .

The future
The word for the future is that fewer

items will be available on the auto
motive aftermarket, since the business
for products and companies in that
field has been bad for several years
now. Companies are trimming their
lines down to solid sellers, doing less
development, and fighting to stay in
business.

Some companies have lost that fight.
Tenna Corporation, for example, went
bankrupt in September, 1980. They
made radios , tape players, and other
accessories . That company had been
an industry leader for nearly thirty
years, and its demise is a striking ex
ample of the ill health of the industry .

Similar problems face U.S. car
makers, but bells and whistles will
help them sell against offshore com
petitors , Look for new ways to make
driving easier and more relaxing and
to give cars more sex appeal. R-E



JAMES A. GUPTON, JR.

Adding Remote Control
Part 7- The first of several parts on adding remote control to Uni
corn-toThe first step is a relay board to drive the t2-volt system from
a five-volt source. Also, there's a uniquely robotic arm.

WHILE THE COMMAND CONSOLE AND UMBILICAL cable are fine for getting the feel of controlling the robot, there
comes a time when you're ready to break loose and operate the robot from a distance-by radio control, for
example. In this section we'll begin the changeover-whether it's for radio or computer control-by construct
ing a relay board to operate the robot's 12-volt motors and solenoids from 5-volt (logic-level) signals .

We'll also descri be anot her type of manipulator arm for the robot that does away with the elbow-bending
action and substitutes for it an extendable arm .

Relay board
Both the radio-control decoder circuitry and the computer-interface generate logic-level signals-where the

voltages are either close to zero for a logic "0", or close to five volts for a logic "I". Since the motors and
solenoids in the robot are designed to operate from a l2-volt supply, we must devise some way of switching 12
volts from a 5-volt cont rol signal. That is the purpose of the relay board.

The board is a standard 22/44 finger (44 fingers, with 22 on each side), 4 X 5-inch perforated lC prototyping
board that fits into a mating edge-connector and is available from a number of sources. One side has a foil pad at
each of the perforations and two sets of traces for power distribution, but the other is bare, except for the fingers
at the card-edge.

Figures 57 and 58 show the same relay board from the foil side with an X-ray view of the relays that are
mounted on the bare side of the board. All wiring, with a few exceptions that will be pointed out later, is done on
the foil side of the board. Two diagrams will show exactly how the wires are connected .
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FIG. 57-RELAY COIL CONNECTION to card-edge fingers. Most of the
wires go to the relay-side of . the board (See Table 2 for specific
pinouts).

Th e DIP relays, capab le of switch ing
oneamp, (see parts list) are mounted on
the bare side of the board in 16-pin DIP
sockets . Table I shows the function of
each of those relays. The socket s can be
secured to the board either by soldering
their corner pins to the foil pads on the
bottom of the board or by a bit of epoxy
between the socket and the surface of the
board. Th e first method is preferable.
Sockets are used in case the relays have to
be replaced.

All 20 relays are the same type , DPDT
(see Fig. 59), even though, in some cases,
only one section of a set of relay contacts
may be used.

It is recomme nded that, whatever des
ignations (if any) are given to the fingers
on the prototyping board you use, you
follow the ones given here, to reduce the
possibilit y of confusion and miswiring.

Looking at the foil side and sta rting
from the right , the fingers bear the lett ers
"A " th rough "Z" (with four letters left
out to give us 22) . The fingers on the bare
(relay) side of the board , but still looking
at the board from the foil side. are num
bered I through 22, from right to left.
(Viewing the board from the bare side
would show the numbers 1 through 22,
but from lef t to right.) Finger "A" is
opposite finger 1, finger " B" is opposite
finger 2, etc .

Make sure you und erstand that system
before you start wiring thin gs up!
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FIG. 58-MOST OF THE REMAINING connections are made on wiring
side of board. See Table 3 for details. Remember: Both di agrams show
foil-side of board-relays will not be visible!

CI)
a
Z
o
IX
faur
....J
W

6
a
-c
IX

N _

N N '" "' " M

'-----GND

'------12VDC

8r- - - - l 9
N.O. -'::""-I- J L I N.D.

N.C. ---!W ~ N.C.

CO MMON~ ~ CO MMO N

d - 16COIL ---<--- 'Orr' COIL

L_J'\.._J
NOTE: PINS 6 AND 11 NOT USED

INTHIS APPLICATION

FIG. 59-PINOUT OF RELA VS used in this pro
ject by author. Relay contacts should be rated
at one amp.

Wiring procedure
Refer frequent ly to Figs. 57 and 58,

and to Figs. 60 and 61.
Begin by connecting pin I- it feeds

one end of the relay's coil-of each of the
lC sockets to the ground rail of the board
as shown in Fig. 58. The only exceptions
to that are relays RYI 9 and RY20 . In
their case it is pin 16 that's connected to
ground.

Use insulated wire througho ut-there
are going to be lots of wires, and the pos
sibility of short circuits exists. You can
use wire-wrap wire for connections to
pins I and 16, but all the others will
require at least 22-gauge wire to carry
sufficient curre nt for the motors and sole
noids. Using a color-coding system will
simplify signal tracing later.

Nex t, connect pin 16 (the other end of
the coil) of each socket (pin I for RY 19
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pin 8-to-pin 8, and pin 9-to -pin 9 ju mpers
shown for some of the relays.

Finally, st ill referring to Fig. 58, con
nect pins 4 and 13 to either 12-volts or
gro und, as ind icated.

PARTS LIST-RELAY BOARD

Item auanti ty

22/44-finger , 4 x 5-inch prototyping board 1
(Radio Shack 276-154 or equivalent)

DIP relay, 5-volt coil, 1-amp contacts 20
(Radio Shack 275-215 or equ ivalent)

16-pin DIP socket 20

22 IlF tantalum capacitor 1

Miscellaneous: wire, solder, etc.

Body rotate, right
Body rotate, left
Left wheel, forward
Left wheel, reverse
Right whee l, forward
Right wheel, reverse
Right hand rotate
Horn
Left shoulder, up
Left shoulder, down
Right shoulder, up
Right shoulder, down
Unassigned
Unassigned
Left arm, up
Left arm, down
Right arm, up
Right arm, down
Left arm so lenoid
Right arm so len oid

oil

"l1
m
OJ
:xl
C
:>
:xl
-<....
CD
CD....

The long arm of the. . . robot
A telescoping (or exte ndable, if you

prefer ) manipulator was designed to give
th e robot added versatility as well as an
additional un ique feat ure . It replaces the
flexing act ion of th e elbow jo int (a hu man
attribute) with th e ability to "s tretch" th e
arm-something which is defini tel y not a
characteristic of people, or of most oth er
animals.

Refer to Fig . 62 as the construction of
thi s new arm is described.

First, the man ipulat or with the claw
type end effector (that can even be the
one with th e ro tat abl e wrist) is removed
fro m th e robot at the shoulder, and the
entire upper section-from the elbow
hin ge to the shoulder-attachment sec
tio n-is disassembled . Onl y the two side
rods, the elbow-hinge cross-bar rod, the
'/.-20 threaded rod and limit switches are
re -u sed. Hold onto the other parts,
though-you may find a use for th em lat
er. (That's one of the prime rules of .
scroungi ng.)

Th e first step after that is to cut two
'j,-inc h diam eter aluminum rods six
inches long , and to bore a 'I.-inch hole
th rough th e entire length of each. Th ose
holes must be tru e, so work very car efully
and slowly.

Next, the two 'I.-inch diam eter side
rods that wer e removed from th e original
arm are cut to a length of six inches, as
measured from the elbow-hinge end.
(This end will be reattached to the shoul
der motor later.) Eac h of those rods will
then be mated to one of the 'j,-inch diam 
eter rods by lapping the two unt il a
smooth sliding action is achieved.

Th at lap ping (which is the process of
rub bing the two pieces toget her un til all
excess material has been worn away and
they fit smoothly toge ther-and, inciden
tally, is the way telescope mirrors are
mad e and polished) is accomplished by
applying a polishin g compound to the
inside of the bore hole in the aluminum
rod and moving th e 'I.-inch steel rod in
and out of the hole while rotati ng it slow-

Finishing up
Inspect th e ent ire board for solder

bridges and shorts, and make certain that
every wire goes where it's supposed to.
The wires should be held close to the
board . Th ey can be secured with a dr op of
one of th ose very -fast-sett ing glues, with
epoxy, or wit h silicone sealant.

Th e operation of the relays can be
checked by applying 5 volts and ground
to pins I and 16 of the sockets or, bett er
still, to th e appropriate fingers at th e
card- edge. You should be able to hear the
contacts of the relays click quietly as they
close.

BR(R)
BR (L)
LW(F)
LW( R)
RW(F)
RW(R)
RHR
H
LS (U)
LS (D)
RS(U)
RS(D)
X
X
LA(U)
LA (D)
RA(U)
RA(D)
LAS
RAS

to the appropriate finger.
A 22 JJF tantalum capacitor is mounted

on th e rela y-side of the board and sol
der ed to th e I2-volt and ground-sup ply
rails. Make sure that the"+" side of the
capacitor goes to th e 12-volt line.

Th e 12-volt ra il is connec ted to finge r
" B", and the ground rail to finger "A",
on the foil side of the board.

Figure 58 shows th e conn ections for
th e normally-open relay contac ts (pins 8
and 9), and th ose connectio ns are also
listed in Table 3. Befor e making connec
tion s to the card-edge fingers , wire the

FIG. 51-RELAY BOARD plugs into 22/44 pin
edge connector that will be wired to relay-driv
er board and to 12-volt systems.

RY1
RY2
RY3
RY4
RY5
RY6
RY7
RY8
RY9
RY10
RY11
RY12
RY13
RY14
RY15
RY16
RY17
RY18
RY19
RY20

FIG. 50-BE VERY CAREFUL when wiring the
relay board and check for shorts and solder
br idges. Color coding wires helps. •

and RY20) to the appropriate finger at
th e card-edge, as shown in Fig. 57 and
Tabl e 2. That is part of th e exce ptio n
me ntio ned earlier- I5 of those wires are
connected to the fingers on th e bare side
of the board by passi ng them through
convenie nt holes. Fig . 6 1 gives an idea of
what that will look like.

You shou ld note that th e wir es may not
run straight down, as is suggested in Fig.
57, but may zig or zag to one side or the
other to mate with th e pad that connect s
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Relay From pin no. To finger no.

2 a w
2 9 V
4 a 12
4 9 11
6 a D
6 9 C
7 9 16
a 9 x
9 a S
9 9 13
11 a F
11 9 E
13 9 Z
14 9 Y
15 8 U
15 9 T
17 8 J
17 9 H
19 9 22

20
17
R
M
6
3
21
16
P
L
7
2
15
19
N
8
5
1
18
4
A
B

To finger no.

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

1
1

From pin no.Relay

RY1
RY2
RY3
RY4
RY5
RY6
RY7
Rya
RY9
RY10
RY11
RY12
RY13
RY14
RY15
RY16
RY17
RY1a
RY19
RY20
Ground trace
12-volt trace

PARTS LIST-EXTENDER ARM
Supplier's ,,'

Item Size Quantity part no. Supplier .
Aluminum '/. -in. diam . X 2 AB-6 ® ,""

side rod 6-inch

'/.-inch 1'/. X 2'1.- 2 APS-1 ®
aluminum inches

....
plate

Aluminum or '/,. X '/. X 2'/. 1 ®
brass plate inches ).'

3/. X 2'/...inches 1 APS-75 ® -

Bearing '/.-in. I.D., 1 B2-1O ®.@
'I.-in. square 1'I.- long 2 ®

aluminum pos

Push rod 4 in. '/.-in. 2 ®
diam., long ,
threaded 8-32
both ends "

Gear .305-ln. dlam .• 1 P72A-20 ®,@
20-T. 72 pitch

-.\

t-In. dlam.,

72-T, 72 pitch 1 P72A-72 ®.@

(/)
o
Zo
ex:
Io
W
-J
W

6
Ci
«ex:

ly with an electric drill. (Ordinary auto
mobile rubbing compound will work very
nicely.)

A note of caution: The roughness left
by boring the hole can, and probably will,
grab the rotating steel rod and wrench the
aluminum rod out of the clamp you are
using to hold it. An indication that that is
about to happen is an increase in the tem
perature of the aluminum rod that you
can detect with your hand. Check for that
frequently and, as soon as you notice it,
either slow the speed of the drill or
remove the steel rod and stop work until
things cool down.

The job is finished when the steel rod
slides smoothly within the aluminum one.
Stop at that point! If you continue, the fit
will become sloppy and the parts may jam
when in motion.

Another note of caution: Each set of
rods that is lapped must be kept together
as a matched pair. A steel rod that has
been lapped in one aluminum rod (now a
tube) will not mate well with another!

The next step is to prepare two square
posts (made from 'I.-inch square ex
truded aluminum material with 'I.-inch
walls) to attach the new arm to the shoul
der motor cross-bar rod.

The length of each post is 1'/ , inches.
One end of each post should be filed so
that the walls, which were originally '1.
inch thick, are reduced to a thickness of
'/ ,.-inch. Fortunately, that only has to be
done for the first quarter-inch of the post.
Drill a '/,-inch hole in the other, unfiled,
end, so that its outer edge is 'I.-inch from
the end of the post.

Four cross-pieces now have to be pre
pared. The first is the shoulder-hinge
plate, shown at the upper-right of Fig. 62.
It might be worthwhile to refer back to
Parts 1 and 2 of this series (August and
September 1980) to review the metal
working techniques presented there.

From a piece of 'I.-inch aluminum
plate cut a piece 2'/' X 'I. -inches. (Those
are the final dimensions-remember to
allow for wastage.) Mark two 'I.-inch
square openings at the ends of the piece
leaving 'I.-inch clearance from the edge
(see Fig. 62).

You can cut out those openings by
drilling a series of small holes along the
inside of the lines you marked and then
cutting or drilling through the "webs"
between the holes to remove the center
piece. Then, using a warding file, finish
the opening, from time to time checking
the size of the opening by fitting the filed
end of the square post that will eventually
go into that hole into it. Theobjective is a
snug, push-in, fit with no play. Once the
post is in the opening, it should not be
able to be removed without some effort.

When both square holes are completed
to your satisfaction, a recess must be
made in the top of the piece to seat the
bearing that will hold the end of the '/ .-20
threaded rod.

That bearing can be one of two kinds.
It can either have an inside diameter of
'I.-inch that will accept the threaded rod
as it is or, it can be smaller and the rod
turned or filed down to fit it. The first
approach will give more strength, and is
recommended. After marking the posi
tion the bearing will occupy (the center of
the bearing's opening even with the top of
the bar, and the bearing in the middle of
the bar), the semicircle can be cut using
the drill-and-file technique described
above or the metal can simply be filed
away until the desired shape is obtained.

A '/.-inch-wide strap of aluminum or
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NOTE: 4-40 SCREW INSERTION
INTOBORED .50 RODS
SIDE WALL LIMITED TO
.093B(3/32")
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NOTE 2
NOTE 1 CENTrR-KDLE 'F'
CENTER HOLE 'E'

TRAVELLER
HINGE PLATE BAR

SEE NOTES 1 AN0 2

.305 DIA.
20T72 PITCH

1.027DIA.
72T72 PITCH

1/4-2 0 THREAD ED ROD

ALL DIMENSIONS IN INCHES

DRILL&TAP KEY

A 43 DRILL-TAP4-40
B 33 DRILL (BODY DIA. 4-40)

C 29DRILL-TAPB-32
o 19DRILL (BODY DIA. B-32) IEF 7 DRILL-TAP '4-20 I G 0.500DRILL OR I

0.250 DRILL (BODY DIA. '4-20; 0.2497) DR ILL 0.375, REAMTO0.500

FIG. 52-USE THESE DIAGRAMS, together with instructions given in text, to build extender arm.
Counterweight is not shown, but allaches to last cro ss-bar rod.

brass will be used to hold the beari ng in
place. With the bearing temporarily in
posit ion, bend the strap over it and mark a
spot at each end of the strap for a mount
ing hole. Use a # 33 dr ill bit to make
these holes in the strap.

Then, mark through those holes to the
edge of the plate , on either side of the
sem icircular cuto ut . Drill holes at those
point s using a # 43 dri ll, and tap them to
accept 4-40 screws . Do not moun t the
bearin g yet-severa l more holes sti ll have
to be drill ed in the plate.

Mark three drill ing points in the edge
of the aluminum plate for each square
post so that the holes drilled will intersect
each side of the square posts in the mid
dle. Then insert th e posts into the square
holes, tapered-end first, and dr ill com
plete ly through the aluminum plate and
the side walls of the posts using a # 33
bit. You should wind up with six holes in
all.

Now take a break and polish the two
six-inc h drilled-out aluminum rods to a

high luster. Th at not only gives a good
appearance, but also insures that the trav
eler bar (see below) will move freel y.

Then inser t one of the six-inch rods
into the square opening of one of the
posts (from the unfi led end) for a dis
tance of '/' -inch. Dri ll completely
through the three holes previousl y drilled
(through the plate and the square posts)
into the aluminum rod with a #43 bit.
Tap those holes for 4-40 screws. Do the
same at th e other square opening.

Attach the rods to the squa re posts
using 4-40 machine screws no longer
than "In-inch. The reason for limiting the
length of those screws is to prevent the ir
bit ing into the sliding stee l rods and
impeding their motion . Set the assembly
aside for a while.

The next two cross -bar pieces, the end
plate and the traveler bar, are both made
from '/ ,-inch aluminum plate , 2'/' X 1'/ ,
inches, and filed to shape as shown in Fig .
62.

They are essen tially the same, but have

the following differences: The cent er hole
in the end plate is simply made with a
'/ ,-inc h bit. Th e center hole in the travel
er -bar, however, must be tapped to '/, -20
to accept the threaded steel rod. (Drill
that one with a #7 bit before tappi ng.)

Another difference is that, while the
'/,- inch holes in the tr aveler-bar for the
slide-rods must allow those rods to travel
free ly through them, their counterpar ts
in the end-plate are cross -drilled, using a
#43 bit, and tapped for 4-40 screws, to
hold the plate in position on the rods.

Finally-and this holds true for both
pieces--two holes are drill ed in each, on
the cente r line, and '/ ,.-inch from the cen
ter in each direction. Those holes are
made with a #29 drill and are tapped to
8-32 to acce pt the two four-inch push
rods, threaded on both ends .

Th e last piece to be fabrica ted is the
push plate, which is made from '/ ,.-inch
alumi num or brass plate , 2'/ , X '/,-inches
in size. Ma rk a center line along the long
dimension of the flat side of the plate.
Then, measur e 'I.-inch in from both ends
along thi s center line, and drill '/,-inch

continued on page 97
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NOISE REDUCTION
They won't rescue a hopeless recording, but when used with an expander, dynam ic noise
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LAST MONTH, I DISCUSSED THE ORIGINS
of noise and compression in audio sig
nals and showed why expansion with a
dynamic range expander could make
the music sound more realistic, This
month, I will show how dynamic noise
filters also help , why they are comple
mentary to expanders, and how com
mercial units are designed. The next
two issues of Radio-Electronics will
contain a construction art icle in two
parts on a combination dynamic range
expander and dynamic noise filter (with
excellent performance) that you can
build for yourself at great sav ings.

Noise
Noise can usually be removed from a

signal very simply- just tum down the
treble control. Unfortunately, that also
removes part of the signal spectrum
and make s the resulting sound appear
"distant " or "muted," but the ap
parent signal-to-noise ratio is improved.
That is because most musical energy
occurs' in the frequency range between
100Hz and 1 kHz , and because most
random noise occurs above 1 kHz. If
the noise is "white" (equal noise levels
in all equal bandwidths), there will be
19 time s as much noise energy from 1

kHz to 20 kHz as there is below 1 kHz.
Most noise sources in audio are not
white , but they still appear most heavily
in the treble range; notabl y tape hiss,
FM noise, and record -surface noise.
Small tick s and pops on record s are
also broadband, and thus mostly treble .

However, that noise is worst during
low-level sections of the music. (If
your signal is noisy during loud sec
tions, it is beyond repair. ) That phe
nomenon is called masking because the
energy of the music " masks" .the noise
and pre vent s it from being audible .
Thus, if we could tum our treble con
trol down during low-level passages
and back up during high-energy sec
tions , the noise will appear to be sig
nificantly reduced without affecting the
frequency response of the system
during loud passages.

That still leaves us with the problem
of treble attenuation on low-level sig
nals. but it is not as much of a prob
lem as it might seem. Fir st of all, in
struments played softly have dramati
cally lower levels of harmonics in the
treble region and thus will not suffer
significantly from the attenuation.
Seco ndly, and very importantl y, if the
signa l also passes through an expand-

er, the reduced gain during the low
level section will make instruments
less loud. Nonetheless, there are
occasional signals with desirable treble
in the presence of audible noise, in
which case we find that we're in the
dilemma of whether to filter out the
noise and harm the signal, or allow the
noise to be heard. A good noise filter
will compromise here and act as in
obtrusively and subtly as possible. In
tere stingly, if the source material is
good, it is less likely that the problem
will occur and the noise filter will per
form better. Tho se devices will not re
pair a very poor recording, but they are
incredible on superior discs!

Another reason that expanders and
dynamic filter s work well together is
that for an equivalent amount of noise
reduction, each needs to work only half
as hard . Therefore, they can work
more subtly, to the point where audible
side effects are extremely rare . Also, if
the total effecti veness is great enough,
the listener can never "tune in" to the
spectral " signature" of the noise that
occurs during silent passages and thus
cannot recognize the noise in low-level
musical sections.

Given those principle s then, a



PHASE LINEAR MODEL 1000 (lett) uses multI
ban d notc h filters. This technique Is among the
best known noise reduction systems.

HEATHKIT MODEL AD1304 (right) elimina tes
compresso r circuitry. Instead, FET's gradually
turn on the notch filters.

TECH~IQUES
filters can produce almost incredible results.

JOSEPH M, GORIN

FIG. 1-TYPICAL BLOCK DIAGRAM of a dynamically variable filter. These devices can not perform
miracles but they can be very effective on better recordings.

dynamically variable filter is not dif
ficult to envision in block diagram
form. A typical block diagram is shown
in Fig. I. Does that look familiar? It
should: it is identical to the general
block diagram for an expander shown
last month , except that we now have a
VCF (Voltage Controlled Filter), rather
than a VCA (Voltage Controlled Ampli
fier). In fact. the circuits are amazingly
similar. A VCF can be built from a
VCA just by using a VeA to vary the
amount of feedback around a low-pass
filter.

The commercially available filters
can be divided into four types. There
are multi-band filters (many filters/con
troll er s), such as the expander type
(dbx 3BX) and notch-filter type (Carver,
Phase Linear, Heath), and variable
cut-off frequency units with fixed-con
tro l filters (KLH, Advanced Audio
Systems) and "automatic gain control"
filter s (Logical Systems). The noise-fil
ter project that will be featured in the
next two issues of Radio-Electronics is
a new type of filter with a great many
advantages .

From dbx, Inc., comes a well made
th ree-band expander that can serve as
an expander and as a noise-reduction

SIGNAL
IN

unit at the same time. The model3BX
has a suggested retail price of $700. It
operates by dividing the signal into three .
bands, expanding them individually
and then summing the result. Since
only high-frequency signals can mask
high-frequency noise, and only low
frequency signals can mask low-fre
quency noise, that techn ique should
significantly reduce audible noise. A
block diagram is shown in Fig. 2.
Notice that the midband section is de
rived from subtraction, rather than fil
tering. Thus, if all the expanders have
equal gain, the expansion will result in
truly flat frequency response without
any phase shifts. The attack and decay
circuits are different in each expander.
which optimizes the results for each

SIGNAL
OUT

band . (The highest frequency band is
fastest, of course. )

An advantage of that syste m is that
you get both expansion and noise re
duction in one unit. A disadvan tage is
that , with signals well above the mask
ing level for noise , the freque ncy re
sponse can be unnecessarily non-flat .
due to the different action of the ex
pander bands.

Sliding filters with fixed control
The sliding cut-off filter with fixed

control is shown in Fig. 1: it has been
implemented by KLH in the model
120lA and in Advanced Audio Sys
tems model N R-2.

The KLH unit senses the musical
energy in a broad range near 8 kHz

..

U... automatic gain control to position the cut-<lff frequency of Its 9 dB-per-octave slope filter.
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ADVANCED AUDIO SYSTEMS MODEL NR-2 features sliding cut-otf fiher technology and a flher
slope of 6 dB .

The MOSFET varies the amount of
feedback around the 9 dB-per-octave
network. If the MOSFET is of a high
resistance, there is very little feedback
above 500 Hz, and the filter rolls off
there. If the MOSFET is of a lower re
sistance , the bandwidth can be extended
to 25 kHz . The MOSTFET's in the unit
are RCA' s CA3600 array, chosen be
cause their monolithic construction
allows close tracking between the two
channels and the bandwidth "cal
culated" by the control circuits. The
bandwidth varies from 500 Hz to more
than 20 kHz .

The NR-2 filter is similar; that device
was the subject of an article in 'August
and September, 1979 issues of Radio
Electronics. The major difference is in
the attack/decay circuits and filter
shape. The filter slope is 6 dB-per
octave. The knowledgeable reader can
change the shape of9 dB-per-octave by
the addition of an adaptation of the
"pinking filter" shown in the August ,
1980 issue of Radio-Electronics on Page
47. As designed, the bandwidth varies
from 800 Hz to 30 kHz.

Sliding filter with automatic gain
control

Logical Systems model 318 kit ($130)
also uses the sliding cut-off filter tech
nique with a 9 dB-per-octave slope.
Rather than use a fixed-frequency for
control, however, it uses an automatic
gain control to position the filter cut-off
frequency , as shown in Fig. 4.

The AGC loop uses feedback to con
trol the cut -off frequency of both the
high-pass (control) output and low-pass
(main) output. The passive peak detec
tor is called a "log persistence cor
relator". In fact, it requires a quite
high 5 mV of high-frequency signal at
the input to begin to act as a rectifier at
all. At high bandwidths it acts like a
precision rectifier, and at middle band
widths it acts as a non-linear rectifier
(as though it had an offset equivalent to
abo ut 10 mV of high-frequency signal).

controls response with only one ele
ment as shown in Fig. 3. (Note that a
12 dB-per-octave roll-off requires two
tracking variable devices.)

FIG. 4-THE AUTOMATIC GAIN CONTROL LOOP uses feedback to control the cut-otf frequencies of
both the high-pass and low-pass outputs In the Logical Systems model 318 .

FIG. 3-AMOUNT OF FEEDBACK around the 9 dB-per-octave network Is varied by the MOSFET In
the KLH model 1201A.

FIG. 2-A THREE BAND EXPANDER, such as the dbx model 3BX, divides the signal Into three
bands, expands them Individually, and then sums the resuh.

with its fixed control filter on the as
sumption that the energy near 8 kHz is
representative of the total high-fre
quency musical energy. The AC{DC
converter is of the precision peak-de
tector variety with very fast attack
time and a complex. decay -time char
acteristic, including a special circuit to
keep from allowing a record "tick"
from opening up the filter for an audible

, length of time.
The filter shape is an intere sting fea

ture of the model 1201A. The easiest
filter to implement is a 6 dB-per-octave
roll-off; that filter sounds very natural
because there is no ringing in its step
response. But a steeper filter, 12 dB
per-octave , is more effective in re
moving noise . In a study (see"A Pro
gram-Controlled Noise Filter", Journal
of the Audio Engineering Society, Jant
Feb 1974, V. 22, No, 1, P. 4), listeners
identified an 8 dB-per-octave roll-off as
being the optimum. The model 120lA
uses a 9 dB-per-octave roll-off that
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sliding cut-off filter with the problems
of estimating the appropriate cut-off
frequency , those units have three to
five band s of attenuation that are con
trolled by the energy in tho se bands.
Well under 1 mV of signal is required
to open the bands. The block diagram
for that is shown in Fig. 5.

If there is enough energy in the 4 kHz
band of that circuit , the notch filter is
bypassed to allow that energy through
normally. If there is not enough energy,
the notch is activated, and the noise in
that band is attenuated by about 10dB.
Since the notch can only be removed
by ' signals that are close to its center
frequency, the problem of masking is
greatly reduced.

The three implementations are all
similar. All three include fixed expand
ers (see last month's article for descrip
tions) and allow only a moderate
amount of noise reduction (8 dB in the
Carver C-4000 preamp and 10dB in the
Phase Linear and Heath units) to mini
mize audible side effects. The Carver
and Phase Linear units use diodes to
short around the notch filters and com
press the signal with an automatic gain
control element before the bandpass fil
ters so that there would be some " gray
area" between fully open and fully
closed to reduce audible instantaneous
bandwidth modulation. Heath uses
FET's to gradually tum on the notch
filters , and thus doesn 't need the com
pressor circuit.

Heath's AD1304 uses three notch fil
ters at 5 kHz, 9 kHz and 13kHz. Phase
Linear uses notch filters at 4 kHz and 7
kHz and a low-pass filter at 15 kHz.
Carver uses notch filters at 2.8 kHz, 4.7
kHz , 7.8 kHz and 14 kHz and a low
pass filter at 17 kHz. The use of even
more, narrow filters improves still
father the accuracy of the decisions to
open the notches. The Carver and
Phase Linear units also include high
pass filters at 200 Hz to reduce hum and
rumble.

Different kinds of signals have dif
ferent abilities to mask noise. Cymbal
crashes and "s" sounds are very noise
like and mask noise very effectively.
Simple tonal signals like sinewaves are
very poor at masking noise. To use that
fact , a "correlation coefficient" can be
estimated, and the threshold of all the
filters can be varied accordingly to
make a very accurate and sophisticated
noise reduction system.

Dynamic noise filters like those
described can be effective at dealing
with record surface noise and tape hiss.

In the next two issues, we willdiscuss
a design using a sliding cut-off filter, .."
which is controlled very accurately HJ
through the use of a feedback control ~

technique. It has a variable amount of >
maximum noise reduction, allowing the ~
listener to set it to be as subtle or effec- c.o
tive as desired. R-E ~
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model 318 varies the bandwidth from
1.5 kHz to 20 kHz .

Multlband notch filters
Perhaps the best known of all tech

niques of noise reduction is the multi
band notch-filter technique used in the
Phase Linear 1000, Carver C-4000 and
Heath AD-1304. Rather than have a

KLH Research end DeveIopIMnt Corp.
Model ONF1201A
145 University Avenue
Westwood. MA 02090
Circle 9& on Frw lnforrnMlonCWd
logical Systemia
Model 318
3314 "H" Street
Vancouver, WA 98663
Circle f11 on F,. lnforIMtIon card
Phue Uneer*
Model 1000 Series II
20121 48th Avenue West
Lynwood, WA 98006
Circle 91 on Frw InformMlon card
SSS"
Model ASRU
912R Knobcone Place
toveland, CO 80537
Circle 99 on Frw Info nnetlon card

MANUFACTURERS

• This unit was described last month also because it includes an expander.
" This unit is the subject of the next two months' articles .

The combination of sliding cut-off,
AGC and passive peak detection
makes that circuit very similar to a
Dolby-B playback unit in its operation.
Like the Dolby-B, it has a relatively
steep curve of bandwidth vs, input
level. The Dolby-B is optimized for
double-ended noise reduction , i.e. the
decoding of encoded material. The

THE MODEL C-4000 preamp from Carver uses only a moderate amount of noise reduction (8 dB) to
minimize audible side effects.

FIG. 5-THE THREE TO FIVE bands of attenuation In multiband notch filters are controlled by the
energy in those bands.



ADD-ON
ACCESSORY FOR YOUR DMM

J. T. CATALDO

FIG. 2-BLOCK DIAGRAM of the Lohmeter. The current from the constant current source will not
vary even if the line-voltage drops to 95 volts.

nana-plug leads that connect to your
meter to measure voltage.

Two ranges are provided to measure
resistances from 0.01 ohm to 100ohms,
with LED's to indicate the range in
use. The range is selected via a front
panel range switch. The x 10 range is
for resistances of 0.01 to 10 ohms.
On the x 100 range, you can measure
from 0.1 to 100 ohms. (Resistances
smaller than 0.01 ohm may be measured
if your meter has a 100 mV scale.)

The complete schematic diagram is
shown in Fig. 3. The LM723D (ICI) is
a voltage regulator connected as a con
stant-current source . The LED's
(LED I and LED2) are turned on by
RANGE switch S2. Potentiometers R2
and R4 are used to adjust the constant
current source to 100 and 10 mA,
respectively. A high-quality potentio
meter was selected because of the
need to maintain accurate calibration.
Pass transistor Q I is used to limit the
current through IC 1. Since the trans
former used has dual primary and
secondary windings, the Lohmeter can
be used with 117- or 230-volt lines by

I --- ---- --- I
I LEO 1 II ~ LE02 I © VOM

RANGE OR

I * SW ITCH 1+ I
• OMM

x 100 X 10

I

tCONSTANT IRxPOWER
SUPPLY CURRENT

ISOURCE

I

------------ -.J

measured with a voltmeter (see Fig. 1).
A practical example of that is the shunt
used with ammeters to measure high
currents. In the case of measuring
resistance, the shunt is the unknown (a
very low) resistance and the meter
measures the voltage drop . Both the
Wheatstone bridge and the four-terminal
method produce accurate results .

How it works
The Lohmeter is based on the four

terminal method. It contains its own
regulated constant-current source.
The current will not vary even if the
input line-voltage drops as low as 95
volts. One set ofleads is provided with
clips for connection to the unknown
resistance; another set of leads, with
banana plugs, is provided for insertion
into your meter.

Figure 2 is a block diagram of the
circuit. The leads to the unknown
resistance are actually 2-conductor
cables. One lead in each cable carries
the constant current while the other
lead (in each cable) returns to the
Lohmeter and exits again as the ba-

ACCURATE RESISTANCE MEASUREMENTS
of less than one ohm have been a prob
lem for experimenters, servicemen,
and production testers who do not have
the use of expensive, elaborate equip
ment. Analog ohmmeters will indicate
resistance down to one ohm with rea
sonable accuracy, but below that
value, accuracy is difficult to come by.

With proper measurement proce
dures, digital ohmmeters will indicate
resistance as low as 0.1 ohm. That
involves measuring the resistance of
the test leads after the unknown resis
tance has been measured. Subtracting
the second reading from the first gives
the true value of the unknown resis
tance. The Lohmeter described in this
article is an accessory to your present
analog or digital multimeter that makes
it possible to measure resistances as
low as 0.00 I ohm without having to do
any subtraction. Readings are linear,
thereby eliminating the difficulty of
reading exponential scales.

In the laboratory, accurate resis
tance measurements can be made with
a Wheatstone bridge or by the use of
the "four-terminal" method. In the
latter case, a known current is passed
through the unknown resistance and
the voltage drop developed across it is

(j)

o
Zo +
cr BATI ERY
t-o
UJ
-I
UJ

6 FIG. 1-THE VALUE OF Rx can be determined
~ by passing a known current through It and
cr measuring the voltage drop.
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Measure resistances as small as 0.001 ohm. You can do it with
this easy-to-build Lohmeter and your DMM.

VOLT
METE

RX

LE02

\\

S2

x 100 RANGE

NOTE: TRANSFORMER SHOWN JUMPEREO FOR 117 VAC
OPERATION. ONLY A JUMPER BETWEEN TERMINALS
2 AND 31S NEEDED FOR USE WITH 230 VAC.

VOWER

.. Sl 117 VAC

+

- + I---..-.......--_-----<~~---,«'
BR1

PARTS LIST

All resistors lh watt, 10% unless other
wise specified

A1-560 ohms
A2, A4-250 ohms, 2 watts , trimmer

potentiometer (CTS style 115 or
equ ivalent)

A3-120 ohms
A5, A6-1000 ohms
Capacitors, 20% or better
C1-470 p.F, 15 volt electrolytic
C2- .001P.F, 15 volt, ceramic disc
Semiconductors
IC1-LM723D
Q1-2N5496
BA1-50 volt, 1 amp br idge rectifier
LED1, LED2-jumbo red LED
T1-24 volt, 100 mA, center-tapped,

PC-mount, dual -primary
(Signal DST 3-24 or equivalent)

S1-SPST toggle switch
S2-DPDT togg le switch
Miscellaneous: PC board or perfor
ated construct ion board, case and
front panel , line cord, two-conductor
cable, hardware, etc .

MEASURES
ULTRA-LOW RESISTANCE

FIG. 3-A SCHEMATIC DIAGRAM of the Lohmeter. The test leads to Rx are two-conductor cables.
The two resistance ranges are switch selectable and the LED's Indlcete which range Is In use.

The following are available from
Alpha Components Corp., P.O. Box
306, EI Segundo, CA 90245:
No. RC-2PC-PC board only, etched,

drilled and tinned, $6.95 postpaid In
USA.

No. RX-2K-Complete kit, Including
cabinet, front panel, wire, quick dis
connects, etc., $39.50 plus $2.50
shipping & handling.

No. RX-2-Factory wired, tested and
calibrated unit, $49.50 plus $2.50
shipping & handling.

California residents please add appli
cable sales tax. Sorry, no credit cards.

changing the jumpers on the primary
windings .

Construction
Although a printed-circuit board

makes it easier to assemble, other
assembly methods such as a perforated
board with solder-type terminals or
point-to-point wiring may be used.
Don't forget a 14-pin socket for Ie I.

The foil pattern for the printed
circuit board is shown in Fig. 4 and the
component placement guide is shown

in Fig . 5. The switches are mounted
on the front panel of the unit and the
LED's are soldered to the foil side
of the board. Since none of the values
are critical-except for the calibrating
pots-IO% resistors and 20% capaci
tors may be used.

In designing the accessory, con
siderable thought was given to simpli
fying assembly. Miniature quick
disconnect terminals are used on the
board for connection of the switches.
The transformer is mounted on the

"T1
m
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::0
C
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-<

69



FIG. 4-FOIL PATTERN for the PC board. Poin t-to-polnt wiring may also be used.

Operation
To use the Lohmeter, simply plug

in the line cord and set the ON-DF F
switch, to the ON position. Insert the
cables' banana plugs into your volt
meter, maintaining the correct polarity .
Set your voltmeter to the 1.0 VDC
scale. Select a suitable Lohmeter range
and connect the clips across the un
known res istance to obtain a reading.

If, for example, the x 10 range has
been selected and the reading is 0.002
volt , then the resist ance is 0.02 ohm
(lOxO.002). For higher resistances,
set the range switch to x 100. A read
ing of 0.002 volt would indicate a re
sistance of 0.2 ohm ; a reading of 0.005
volt would be 0.5 ohm. Any scale can
be used since the voltage reading
multiplied by the appropriate multi
plier gives the value of the resistance .
For greatest accuracy, alway s choose
the range that will result in the highest
voltage reading. The greatest resis 
tance that can be read , regardless of
the voltage-scale used, is about 500
ohms, due to internal voltage limit of
the accessory .

That voltage limit does not , how
ever, interfere with lower value resis
tances. If a 100mV scale is available on
your meter, readings as low as 0.001
ohm may be made . For values of that
order of magnitude, use the x 10 range .
Then the O.ool-ohm resistance will
be indicated on the meter as O. I
mV (.0001 volt). When that reading
is multiplied by 10, the resistance is
0.001 ohm (see Table I).
, The Lohmeter is a very versatile
accessory. Besides being of value in
the labo ratory or on the service bench,
it can also be used as a production too l
for grading and matching resistors ,
coils, transformers and motor windings ,
or whenever it is neces sary to measure
or match low resistance value com
ponents. R-E

Calibration
The calibrat ion procedure is easy.

Cal ibration potentiometers , R2 and R4,
are accessible through two holes in the
top panel. Simply connect a preci sion
resistor to the clip leads , wit~ \ the
Lohmeter connected to your meter. If
you are using your own components,
select a value of about 10 ohms-for
example, 9.6 ohms. Thro w the range
switch to x 10. Adjust R2 until you
read 0.96 volts (0.% x 10 = 9.6 ohms) .
Change the range to x 100 and adjust
R4 to read 0.096 volts (0.96 x 100 =
9.6 ohms). The instrument is now cali
brated and ready to use.

of the bridge rectifier, and the pos itive
end of the electrolytic capacitor. The
PC board is firmly secured to the front
panel by three sturd y, rectangular,
phenolic mounts .

+

o

+
0-0
0-0

)0

+

:-- - - _ )0 TO51

Example

0.1 mV x 10 = 0.001 ohm or
0.0001 volt x 10 = 0.001 ohm

1.0 volt x 100 = 100 ohms
0.001 volt x 100 = 0.1 ohm

100 mV x 10 = 1.0 ohm or
0.1 volt x 10 = 1.0 ohm

1.0 volt x 10 = 10 ohms
0.001 volt x 10 = 0.01 ohm

pads are marked with a dot to help
orient polarized components: the
emitter of Q2, the anode s of the
LED's, pin-one of ICI , the "+"-side

TABLE 1

0.1 to 0.0001

1.0 to 0.001

1.0 to 0.001

4-1/1 6 INCHES-----------.l

x 10

x 100

x 10

•

..

1 to 0.001

10 to 0.01

100 to 0.1

+
0

~

rib
too

0 ACC
RX2

+
I·

PC board and its terminals are soldered
to pads on it. By using jumpers, con
version from II? to 230 volts can -be
made where necessary. Certain solder

FIG. 5-COMPONENT PLACEMENT guide for the PC board. Switches 51 and 52 are front-panel
mounted and the LED's are soldered to the foil side of the board.
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HOME
VIDEO
UESTIONS
~ndAnswers

Everything that you've always wanted to know about home
video. The differences between VHS and Beta, noise
reduction for VCR's, stereo TV, and more.

LEN FELDMAN
CONTRIBUTING EDITOR

THE RCA model VDT600 VCR uses the VHS system and has three selectable speeds .

HOME VIDEO RECORDERS (OR VCR'S) ARE
the "hot" electronic product of the
year! While the general economic
downturn in the U.S. and worldwide
has brought about reduced sales of
high-fidelity audio products, sales of
home video equipment are significantly
ahead of last year. (They're anywhere
from 70% to 100% ahead, depending
upon whose figures you believe.) Rela
tively speaking, however, video re
corders are so new to the public that
potential users-retailers and tech
nicians alike-have many questions
relating to the operation and use of
VCR's. I will try to answer the ten
most often asked questions here .

What are the actual differences
between the two basic systems:
Beta and VHS?

Let's go back to the beginning. Sony
Corporation introduced its Betamax
system in 1976. It uses a plastic, two
hub cassette that is about the size of
a paperback book. While today there
are many different tape lengths con
tained in Beta cassettes, the standard
L-5oo cassette contains about 500 feet
of Y2-inch wide tape . At the original
Beta-I speed, that provided about one
hour of recording capability .

About one year later, Victor Com
pany of Japan (known in the U.S. as
JVC) introduced a system that they call
VHS (for Video Home System) which
differs in several details from the Beta
system. The two -hub VHS cassette
is large enough to accommodate 800
feet of tape (also Y2-inch in width). That
provides just over two hours at VHS's

slightly slower speed of 1.31 inches
per-second.

Both systems use a rotating tape
head that spins at the incredibly fast
speed of 1800RPM. Figure I shows the
pattern or "magnetic footprint" laid
down by the combination of rotating
head and slowly moving tape for each
of the two systems. Besides those basic
differences in speed and track patterns,
JVC chose to use a different tape-load
ing system that they call M-loading.
Illustrated in Fig. 2, that system pulls

out a small length of tape from the cas
sette only during recording or play
back. JVC maintains that that subjects
the heads to slightly less wear than the
Beta loading system that keeps the
tape threaded at all times, once the
cassette is inserted into the recorder.

Which system, Beta or VHS, pro
vides the better quality of picture?

Most experts agree that there is little
difference in picture quality between
the two popular formats . Bearing in
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you will buy.
If the cable supplied with the camera

does not mate with the VCR you al
ready own, there are ways around the
problem. The camera supplier may
offer an alternate cable that, instead
of terminating in a single, multiple-pin,
plug, terminates in individual video out,
audio out, camera remote and camera
power pin plugs that can then be con
nected singly to appropriate terminals
on the rear panels of mostVCk's and
separate camera power supplies.

Is It legal to record commercial
TV programs In your home for later
~rsonal viewing?

Yes, according to a Federal Court
decision involving a case in which Uni
versal Pictures and Walt Disney Pro
ductions have instituted suit against
Sony Corporation. It is generally
agreed, however, that if you sell the
tape you make, for commercial gain
or benefit, you are in violation of the
law. We should point out that even
the case just mentioned is being ap
pealed by the plaintiffs in the case;
but most experts agree that, as more
and more VCR's find their way into

Is It possible to copy a tape from
Beta-type VCR's onto a tape used
In a VHS tape recorder?

Yes, it is. The signal that is stored
on the tape of any home-video re
corder, when played back by that
recorder, yields a standard NTSC
video signal that can be re-recorded
and the format used to store that signal
initially is irrelevant.

The best way to make such a tape
copy is to connect short, shielded
cables from the aforementioned audio
and video output jacks found on the
back of the machine in ,which the ori
ginal tape is being played, to the audio
and video input jacks of the VCR on
which the new tape is to be recorded.
The originating machine is placed in
the playback mode while the second
machine is placed in the record mode.
If the second machine has a switch
labelled TV/CAMERA or TV/VIDEO, that
switch should be set to the CAMERA or
VIDEO position.

GUIDE
ROLLER

GUIDE PIN

b

FIG. 2-M-LOADING, used In VHS systems, reduces head wear by not threading the tape (shown In
a) except during playback and record operations (shown In b).

camera lens into a standard NTSC
video signal, much like the one that
we receive over the air or from cable
TV companies. Since that type of sig
nal is compatible with either VHS or
Beta type VCR's, the signal produced
by an video camera purchased in the
United States will work with either
VCR format .

There is one qualification, however,
that should be mentioned. Since manu
facturers of video cameras are gen
erally the same ones who make VCR's,
they would naturally like you to buy
both products from them. If you do
decide to purchase one brand of VCR
and another brand of camera, you may
well run into interconnection prob
lems. The end of the cable supplied
with the camera may have a plug or
connector which does not mate with
the receptacle on the VCR you own.
That possibility should be checked out
before you make a final decision re
garding which of the video cameras

b

BETA

FIG. 1-A MAGNETIC PATTERN Is laid down on a slowly moving tape by two rotating heads In
both the VHS (shown In a) and Beta (shown In b) systems.

mind the rotation of those recording/
playback heads at 1800 RPM, the ef
fective linear tape-to-head speed works
out to about 270 ips for Beta and 230
ips .for VHS (using the Beta-II 2-hour,
and the VHS SP 2-hour speeds). Both
systems can provide slower tape speeds
that give longer record times. Cur
rently, an L-830 tape cassette used in a
Beta machine at its Beta-III speed will
provide up to five hours of recording
time, while a T-120 cassette, used in
the EP or SLP speed on a VHS ma
chine will permit up to six hours of
recording or playback time. While
there is some picture degradation at
those slower speeds, it is not nearly as
bad as one might suppose, since head
rotation speed remains the same. Still,
Beta speeds are just a bit faster (at
progressively slower linear tape speeds)
than VHS speeds-which would sug
gest somewhat better picture quality
in theory. In practice, other variables,
such as the quality, and care taken in
the assembly, of the electronics of each
svstem mav have more to do with ulti
mate picture and sound quality than
the basic recording format or tape
speed used.

If I buy a video camera, must It
employ the same format (Beta or
VHS as my VCR?

Although it is true that VHS and
Beta VCR's are totally incompatible
with each other (tapes made on one
will not play back on the other) video
cameras bear no relationship to the
VHS/Beta incompatibility problem.
The sole function of a video camera
is to translate the image seen by the

_----....-~-'""'.-+1L...&;~~,:<;:~~....-------...._- CONTROL
TRACK

_-----------......,__ ..::::;.....o;:;-.,/-~...,..-~----~ AUDIO
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It is possible to add Dolby noise
reduction (or other forms of noise
reduction circuitry) to the audio
section of a VCR?

Yes, but making the interconnec
tions is not going to be easy in the
case of a complete home-type VCR
that contains its own TV tuner/timer.
If you wish to incorporate noise reduc
tion into a portable VCR/camera com
bination, that is much easier-as illus
trated in Fig. 3. It is first necessary to
use an external, separate microphone,
rather than the microphone that is
usually built into the camera's pistol
grip handle. A separate microphone
preamplifier will also be necessary,
but that may take the form of the micro
phone input on an existing audio stereo
cassette deck equipped with Dolby or
a separate Dolby encoder/decoder
equipped with a MIC input. The usual
Dolby (or other noise-reduction en
coding) then takes place during video
taping and, in playback. the noise
reduction decoder serves to reduce
tape hiss by anywhere from 10 dB
upwards. depending upon which sys
tem is used . R-E

"Someone" already has! And that
someone is Sony Corporation; they
demonstrated just such a device re
cently. For reasons which are known
only to Sony, however, the company
has indicated that they do not intend
to offer that all-in-one video instru
ment for about five years. Some ex
perts believe that the only reason that
Sony exhibited the device to members
of the press was to forestall similar
introductions from possible competi
tors, such as Kodak, Panasonic, or
JVC; but only time will tell whether
that, indeed, is the case.

"Interference is along network lines and
is not the fault of your illegal descram
bler. "

RECORO IN/OUT

AUDIO
IN/OUT

Why doesn't someone combine
the tape-transport section of a VCR
right inside the camera?

Are there any other formats avail
able for VCR's, especially ones that
result In lighter-weight portables?

Indeed there are! Recently, Techni
color Audio Visual (a division of the
company responsible for so many
color movies) announced that, in
cooperation with the Funai Company
of Japan, it had developed a new type
of video cassette recorder that weighs
a mere seven pounds, complete with
battery. It will work with just about
any camera, providing that the correct
interconnecting cables are ordered.
The tape cassette used with that ma
chine is only slightly larger than a
standard audio cassette. It uses ~

inch tape (instead of the \.2-inch tape
used in Beta and VHS machines) and,
for the moment at least, is limited to
30 minutes of recording or playback.
Technicolor believes that they can
come up with a one-hour tape of the
same cassette size in the near future.
The primary application for the new
portable VCR is likely to be for live
videotaping with a camera, rather
than for transcribing TV programs off
the air. .

between videotaped scenes, the tape
simply stops moving in the VCR but
remains in contact with the fast-spin
ning tape head . Under those condi
tions, when the new scene begins,
there is only the barest of picture'
flicker between one scene and the
next; and , in some cases. there is no
jitter or picture roll at all.

A word of caution, however: the
VCR tape transport should never be
left in the pause mode for more than
a few minutes. If that procedure is
not observed, the spinning tape head
will eventually cause the oxide on the
surface of the tape to separate from
the base material and tape . Further
more , the tape head is likely to be
damaged. There are now some VCR
machines that automatically shut off
after five minutes orso if the operator
fails to take the transport mechanism
out of the pause mode.

VCR

MIKE IN
PREAMP

FIG. 3-NOISE REDUCTION In a VCR/camera combination Is poaalble but a separate microphone
and preamp must be used.

American homes, it becomes increas
ingly difficult for any court to legis
late against their use. There are, how
ever, many unresolved questions re
garding home-video recording's legal
ity, such as whether or not it is legal
to record programs from pay-TV or
cable-TV sources.

Stereo TV (TV with two separate
audio channels) has been available
for more than two years In Japan.
When can we expect to have stereo
TV in the United States?

The stereo-TV system used in Japan
is somewhat akin to the multiplexing
system used in stereo FM in this coun
try, though there are some technical
differences. Since audio channels on
TV are broadcast via frequency modu
lation (FM), it would be a relatively
simple matter to add stereo audio to
present U.S. TV broadcast standards.

The system used in Japan was one
developed by NHK, the Japanese
Television Network; and it is, in fact ,
one of several systems now being
studied by a U.S . industry committee,
under the aegis of the Electronic In
dustry Association. In that system,
a sub-carrier located at twice-the hori
zontal repetition rate of the video (or,
at around 31.5 kHz) is modulated in
much the same way that our own FM
38-kHz suppressed subcarrier is modu
lated for stereo FM .

The problem in this country, how
ever, is that several proponents have
offered competing systems and all of
that needs to be sorted out by the FCC
in what usually turns out to be a long
and protracted procedure. It is un
likely that we will have an FCC
approved system for stereo TV in 1981,
but perhaps 1982 will witness the be
ginning of such broadcasting in this
country. It should be noted, too, that
whichever system is ultimately ap
proved, it will probably provide for
bilingual audio channels as an alter
nate to stereo audio . That, in fact, is
the case in Japan as well.

When using a video camera with
a VCR, what's the best way to make
the transition from scene to scene?

Do not place the VCR in the stop
mode. Doing so, in the case of a VHS
machine, will make the tape retract
completely into the cassette and in
the case of Beta machines will com
pletely disengage the tape from the
surface of the tape head. When the
next camera scene is begun, there is
likely to be a length of tape separating
the new scene from the previous one,
with nothing recorded upon it. That
unrecorded portion of tape accounts
for a burst of noise that is visible on
the screen during playback.

A better approach is to use the pause
control located on the VCR or the
pause trigger located on the camera.
When either of those controls is used
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Here's a simple circuit that will enable you
to program the popular 74S-series of PROM's right on your own workbench.

OV

I I I I

5 VDC

OV

,-- - - - - - -
5 VDC"

Typically, that programming is accom
plished by "blowing" (burning out)
internal titanium-tungsten (Ti-W) fuse
links , each one representing a bit. That
is done by applying a specific excess
voltage to the power input of the PROM
IC after selecting those bits that are
to be a logic-high, and those that are to

10.5 VDC

,......------~;,~+--.., - - - - - - - -

The other type of ROM-and the
one we' ll discus s here-is actually
known as a PROM (Programmable
Read Only Memory). That type of
memory IC is supplied with all its bits
at either a high or low logic level. In
programming it, you change those logic
sta tes to meet your requirements.

0.5 mS INTERVALS
FIG. 1-TIMING SEQUENCE for programming a word of memory Into the PROM.

MORE AND MORE ELECTR ONIC DEVICES
are being " programmed"-whether
or not they contain a microprocessor.
In many instances, as is the case with
household appliances or games, those
programs are not entered by hand or
from a magnetic medium such as disk
or tape, but are contained in integrated
circuits called ROM's (for Read Only
Memory).

The ROM is a type of memory de
vice that is permanently programmed
while you can read the information it
contains as many times as you like,
you cannot change it. That' s why it' s

~ called "read-only."
z In general, there are two ways that
o ROM's are programmed. The first ofa::
I- these is called mask programming
&l and is actually a part of the IC manu
m facturing proces s. That type of pro
o gramming is useful only when large
~ quantities of identical ROM's are to be
a:: produced.
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the supply voltage is briefly stepped-up
to 10.5 volts and the IC is enabled by
means of the chip-select (CS) line.
Details of that sequence are shown in
Fig. 1. The upper line indicates the
voltage applied to the Vee pin, while
the lower one shows the voltage at the
CS pin of the IC.

Initially, the supply voltage (five
volts) is applied to both the Vee and
CS pins , which disables the Ie. The
programming sequence is started by
raising the voltage at the Vcc pin to
10.5 volts and then, after 500 micro
seconds (0.5 mS}-TI su~sts a range
of from 10 IlS to 1 mS--CS is brought
to ground and the memory enabled for
1 mS. After that, CS is returned to
five volts and the 10.5 volts at the Vee
pin is reduced to five volts . At this
point it is possible to ground the CS
pin to verify that the programming took
place as planned.

Texas Instruments makes several
recommendations concerning the pro
gramming of the 74S- series . First,
since the process involves burning
out the Ti-W fuse links, it is recom
mended that Vcc be removed between
programming sequences to avoid over
heating the chip. Second, it is recom
mended that the 1O.5-volt programming
pulse have a duty cycle of no more
than 30 percent of the entire program
ming cycle . With an automated pro
gra mmer, that could be a problem but
since our circuit is manually operated,
it is nothing to be concerned about.

Resistors, 1/4 watt, 5%
R1, R2-22,OOO ohms
R3, R8-1S0,OOO ohms
R4, R5-220,OOO ohms
R6--47.000 ohms
R7-470 ohms
R9-R13-220 ohms
R14-R21-3900 ohms
Capacitors
C1-C4-0.1 ¢ . ceramic disc
Semiconductors
01-1N914 or 1N4148
IC1-4049 CMOS hex inverter (RCA)
IC2. 1C3-40S0 CMOS hex buffer/driver

(RCA)
IC4-LM309 or LM340 five-volt regulator

(National)
Q1-MTE34 PNP power transistor,

(Motorola; or Radio Shack 276-2027 or
equivalent)

LE01-LE013-jumbo red LED (Radio
Shack 276-041 or equivalent)

S1-0POT pushbutton switch
52-SPOT pushbutton switch
53-57-SPOT toggle switch
S8-two-pole, nine-position rotary switch
Miscellaneous: perforated construction
board, IC sockets (including one for
PROM), 10.S-volt power supply, enclo
sure , wire , etc .

+10.5V

MJE34 Q1

they are relatively inexpensive-a few
dollars for a 32-word type. Third , they
require only a single five-volt supply
and are available with either open
collector or three-state output con
figurations, and are rather fast (under
30 nanoseconds , generally). Finally ,
while several different memory con
figurations are available in that series,
each type of PROM is programmed in
the same manner, which means that
the circuit can be used for a number
of applications.

The circuit design is intended to
meet the rather tight timing sequence
needed for programming that family
of PROM 's. Basically , programming
involves selecting the word of memory
to be programmed by setting the ad
dress lines, grounding the bits that
are to be programmed, and holding the
bits that are not to be programmed at
the supply voltage (five volts). The
actual programming takes place when

be a logic-low.
While in theory it sounds simple,

a good deal of care must be taken when
"burning" a PROM. If the voltage is
too low, the fuse links will not be de
stro yed; if it' s too high, or applied for
too long a time, undesirable side effects
may result. Ifjust one bit is programmed
incorrectly, the entire PROM is ruined.

The circuit presented here for pro
gramming fusible-link PROM's is a
simple one , involving only three IC's ,
one transistor, and a voltage regulator,
together with the switches necessary
to set up the program . It is intended
for use with Texas Instruments' 74S
series of programmable memories.

The programming process
The re were several reasons for

selecting that family of PROM's to
work with. First, they are readily avail
able (check the advertisers in the back
pages of Radio-Electronics) . Second,

FIG. 2-SCHEMATIC DIAGRAM for the main portion of the PROM Programmer.

3

S2
PROGRAM

1/64050

----<('} I C'l--_-----fJC3-1i~4----------_.._ CS
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FIG. 5-PROM ADDRESSES are selected by five toggle switches and visual confirmation Is pro
vided by discrete LED's.

0.5mS INTERVALS
FIG. 4-TIMING DIAGRAM shows waveforms at specific points within the circuit. Circled letters
correspond to circled letters In Fig. 2.

OV

OV

OV

5 VDC

10.5 VDC

10.5 VDC

10.5 VDC

I I I

"---- - - - - - - - - - - - - - - ---
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®

FIG. 3-SCHEMATIC DIAGRAM of the power supply for the PROM Programmer. It provides the
10.5 volts DC required to open the fusible links of the PROM.

S10N
I
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PARTS LIST-POWER SUPPLY

Resistors, 1I2-watt, 10%
R22- 1600 ohms
R23-220 ohms
Capacitors
C5-250 IJ.F. 25 volts. electrolytic
C&-. 1 IJ.F. ceramic disc
C7- 1IJ.F. tant alum
semiconductors
BR1-bridge rect ifier. 50 PIV
IC5-LM317T. adjustable voltage regula-

to r
T1- 18 vol ts. one amp
Miscellaneous: construct ion board . wire.
solder . etc .

INTERNAL view of the PROM programmer
shows how the perfboard is mounted inside
the case. The front panel is connected via
ribbon cable.

Clr~ult description
The main portion of the PROM pro

grammer circuit is shown in Fig. 2. It
uses two 4050 CMOS hex buffer/
drivers, a 4049 CMOS hex inverter,
one PNP power transistor and a five
volt regulator, such as an LM309 or
LM340.

A power supply that can provide
10.5 volts DC (Fig. 3) is required to
open the fusible links of the PROM.
The regulator reduces that to 5 volts,
which is needed at several points in
the circuit.

Two switches are used in this sec
tion. The first, S1,- supplies power to
the PROM and/or initiates the pro
gramming sequence while S2 supplies
10.5 volts to the Vee pin when it is
required.

Programming is accomplished by
depressing switch S2 and holding it
down while switch S1 is pressed mo
mentarily. Verification is obtained
through the use of SI alone. Details of
that will be presented later.

In brief: the 4049 hex inverter is
used to debounce switch S1 and to
form several half-rnonostable circuits

en
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FIG. 8-THE PROTOTYPE used perfboard construction for the bulk of the circuitry.
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Construction
Assembling the PROM programmer

is extremely simple and it may be built
on perforated construction board with
out difficulty. Component placement
is not cri tical. Refer to Figs. 7 and 8
for component placement. A small
chassis box can be used to hold the
circuit board and a power supply. and
to mount the LED's and switches.

With two exceptions-both due to
human error- that setup has performed
faultless ly. It should work at least as
we ll for you . R-E

used to time the programming se
quence. One of the 4050 buffer/drivers
is powered by 10.5 volts and acts as
a waveform shaper for the signals from
the 4049. The other is powered from
the 5-volt regulator and is used as a
level-t ranslator to supply 5 volts to the
Vee and CS pins. The circled letters
on the schematic (Fig. 2) correspond
to those in Fig. 4, that shows the wave
forms .

While the addresses and bit-patterns
may be set using as crude a method as
alligator clips, the switch circuits shown
in Figs. 5 and 6 make programming
much simpler.

Figure 5 illustrates an address
selector circuit using five SPDT
switches. Each switch is tied to one
address bit of the PROM and to an
LED, that acts as a status indicator.
The LED's alIow you to make sure
that the address you selected is ,cor
rect-remember, programming one
bit incorrectly will ruin the entire
PROMl

To set up the word to beprogrammed,
the circuit in Fig. 6 works quite well.
Its major component is a double-pole,
nine-position rotary switch. One pole
of that switch is tied to the five-volt
supply with eight of its positions going
to the eight data outputs of the PROM
through 3.9K resistors. The other pole
of the switch is at ground potential,
so that only one of the data outputs
is grounded for programming purposes
at any time .

The ninth switch position is used for
program verification, and removes the
data-output pins of the PROM from the
3.9K resistors and grounds the cathodes
of the LED's'. Any bit at a logic-l will
cause its associated LED to light.

With the switch wired in that man
ner, it is easiest to program from the
most-significant bit to the least-signifi
cant bit and to verify the programming,
in that order. afterwards. That is the
swit ch is first moved to its most coun
terclockwise position, bits seven
through zero are programmed as the
switch is turned clockwise, and the
switch is then turned to its final posi
tion for obtain ing vertification of the
programm ing.

i!=':--53

S4

55

56

57

---,
I
I
I
I
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L.5VDC

6.LED1

QEfQ~Q~/~/~~~~~~Q 1'/'Q ~~
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S8-a J.
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14·R21 VERIFY(3.9KI ~
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S8-b

0

Q~

DO
1
1
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I
1
I
1

I
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LED

FIG. 7- PLA CEMENT OF THE FRONT PANEL mounted components. Power sw itch 81 Is located in
the lower r igh t corner and switch 82 Is just to the left of 81. Connections to the PROM are made via a
front-pane' mounted DIP socket .

NOTE: S8 isBIT- SELECT/BYTE-VERIFY

FIG. 6-A WORD 18 PROGRAMMED sequentially one-bit at a time via a 9-posltlon rotary switch.
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Asweeping statement about our
new Function Generator:

It provides aclean signal at a carefree price.

~-------------------------------------------------~.Sabtronics International , Inc., 5709 N. 50th Street ,Tampa, FL 33610
:__ Model5020A Function'Generator kit(s) @ $85.00 $ _
:__ Model5020A Function Generator(s) assem bled @ $99.00 . $ _
.For de livery in Florida, add 4% Sales Tax $ _
:Shipping and handlin g @ $6.00 per instrument* $ _
.10% deposit for C.O.D. orders $ _
:1 enc lose 0 money orde r 0 check . ~ _
.(Allow 2-3 weeks for personal checks to c lear.) r:; . iiIIiI!"1 I VISoI _II
:Charge: 0 Visa 0 M astercard l"'! __ I I J
:Account No. Exp. Date _
[Name _
:Street _

:City State Zip _

: *USA only. Canada $7.50; Overseas airmai l $25.00. RE

~------ ---g---------------- ---- -------------------~

Sabtronics can offer low
prices because we sell what we
manufacture, directly to you. And
the 5020A Function Generator
you get from us is second to none
in price/performance. We give
you the waveform you want -
1 Hz all the way up to 200 kHz in
five overlapping ranges: stable,
low-distortion sine waves, high
linearity triangle waves, fast
rise/fall-time square waves 
plus a separate TTL square wave
output and high and low level
main outputs. For precise fre
quency settings we have a fine
control in addition to the usual
primary control found in competi
tive units.

The sweep input allows
external frequency control and

~ frequency sweeping over 100:1
~ range, and control over both the
g: output amplitude and DC offset is
@ provided for allwave forms.
..J
w
6
o
~

78

Get a clean signal at a price
that won't clean you out. Send in
the coupon and order your new
5020A Function Generator now.
Credit card holders may call (813)
623-263l.

BRIEF SPECIFICATIONS
Frequency Range: 1 Hz-200 kHz
in 5 overlapping ranges (1 Hz-20Hz,
lOHz-200Hz, 100Hz-2kHz, 1kHz
20kHz, 10kHz-200kHz).
Waveforms: Sine wave, square
wave, triangle wave. Outputs
(BNC connector): High:
lOV p-p max (6000),Low: - 40dB

of high output (6000), TTL: Stan
dard TTL levelcapable ofdriving10
TTL loads. Input: Impedance 27
kO, DC coupled sweeps the cutput
frequency < 100:1. Power re 
quirement: 105-120V 50/60 Hz,
4 VA max. Dimensions: 8" wide
X6.5"deep X3" high (203 X165
X 76mm).Weight: 1.5lbs. (680 g).

Mak ing Perfo rma nce Affordable

sabt~ojE§@
5709 N. 50th Street ,Tampa, FL 33610

(813) 623-2631
In Canada contact: Kumar & Co.

Mississauga. Ont. Canada



Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truthis, our 8000B
1Gigahertz is an excellent counter. In
fact, it's preferred by many engineers,
technicians, and electronic enthus
iasts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we 've deliberately kept our
prices down. First, we've refused to
join eve rybody else in their high mark
ups. Instead of "charge what the mar
ket willbear," for us it's "charge a fair
price." Second, we se ll what we man
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,
we don't have to charge a highprice to
make a profit.

And about quality ...
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a10
Megahertz precision crystal timebase .
But most important, the 8000B, using
the most advanced LSI circuitr y, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al
together, the 8000B uses only 6 Ie's,
making the chance of failure virtually

nonexistent. ~ l_~IS4]
In Canada contact: Kumar & Co.

Mississauga, Ont. Canada

Three selectable gate times pro- BRIEF SPECIFICATIONS:
vide the measurement speed you need Frequency Range: 10 Hz to 1 GHz
- and greater resolution. The re solu- (ModeI8000B), 10Hz to 600 MHz
tion is further enhanced by our count- (Model 8610B); Timebase:
ers 9-digit display. Frequency: 10 MHz, Stability: ± 1

Like the 8000B, Sabtronic s' ppm (20 to 40Co. ), Aging Rate: < 1
8610B is a high-quality precision fre- ppm/year; Sensitivity (adjustable):
quency counter. It features only 4 Ie's, Input A< 15mVto 100MHz, Input B
and offers a frequency range up to 600 < 30 mY, 100 MHz to 1 GHz (Model
Megahertz. 8000B), < 30 illV, 100 MHz to 600

MHz (Model 861OB); Gate Times: .1
The cases of both counters are 1 10 R I ti 0 1sec., sec., sec .; eso u IOn: .

high strength impact-resistant ABS Hz to lOMHz, 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged . to 1 GHz; Display: 9-digit -LED 0.4 ";
Sabtronics doesn't believe in skimping Power Requirements: 4.5 to 6.5
on the high quality construction that VDC (4 C-cells) or optional AC
brings excellent performance. But adapter; Dimensions: 8" wide X 6.5 "
we're not about to charge a high price deep X 3" high (203 X165 X 76 mm),
just because we could get it! 1.3 pounds (590 g) excluding battery.

Send in the coupon and order Making Performance Affordable
your new frequency counter now. b · ~
Credit card holders may call. sa tronlc s ~

INTER N ATION AL IN C ....,

----------------------------------------- --- - -- - - -~Sabtronics International, Inc. , 5709 N. 50th Street , Tampa, FL 33610, (813) 623-2631.
Plea se send me t he fo llow ing :
-----Mode18000B 1 GHz Frequ ency Coun ter(s) , Ass em bl ed @ $199 ,00 eac h . $ _
-----Mode1 8000B 1 GHz Frequency Co unt er(s), Kit @ $184.00 eac h ..... $ _
-----Model 8610 B 600 MHz Frequenc y Co un ter(s) , Ass emb led @ $129.00 each . $ _
-----Model 86 10B 600 MHz Frequency Counter(s) . Ki t @ $114.00 each . $ _

Shi p ping and hand ling , $6 .00 per unit" $ _
10% depo sit for C.O .D . orders . $ _
Florida res id ents add 4% Sal es Tax . .. $ _

I enc lo se 0 check 0 mon ey ord er. (Allow two to three wee ks for persona l checks to c lear.)
Char ge : 0 Visa 0 Maste r Charge
Ac co unt No. Exp . Date _

Name 1
Add res s I

I
City State ZIP I

· U.S. on ly . Canad a $7.50 ; ove rsea s air mai l $25 ,00 . RE I
~ ~ J
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he;,bby ce;,rrler

An all-electronic judge for the Pinewood Derby, and other
tidbits. EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR

Contest timer
What if you run other types of contests

and want an electronic jud ge? All you
have to do is to build the circuit shown in
Fig. 1. Give each contestant a manual
switch and the first contestant to press his
switch turns his light on and locks the
others off.

Mosquito repeller revi sited
The mosquito-repeller circuit ("Hobby

Corner," March, 1980 issue) met with
mixed results according to your lett ers.
Some of you said it was successful, but
most turne d thumbs down on it. Perhaps
it depends upon the type of mosquito in
your area.

I don't have anyth ing to try it on way
up here in the mountains , so I' ll have to
take your word for its effectiveness. All I
can suggest is that you make sure that
your output device (earphone, speaker) is
capable of emitting the high-frequencies
involved.

Two letters about mosquito repellers
were particularly interesting. One was
from Tom Jakubowski (Brookfield, IL),
who has worked on this problem with the
Army. According to Tom, every device
that they tested was as effective in the
"off" position as in the "on."

The other was from Bruce Boatner of
Ruston, LA, who wrote: "Though I did
discover that frequencies around 20kHz
drive dogs wild, the mosquitos were not
particularly impressed. One was especial
ly cooperat ive as I tuned up. I was consid
ering a more direc t application of signal,
but I couldn't get the earphones on the
littl e bugger . . ."

continued on page 82

switches shown in Fig. 1.
The potentiometer in Bruce's circuit is

a sensitivity control and is used to adjust
for ambient light conditions. Of course, if
the area has a low light level, it may be
necessary to provide addi tional illumina
tion at the end of the track.

If you want indicato rs that are brighter
than LED's, you can use a transistor
switch as shown in Fig. 3. When the Q
output of the IC goes high, the transistor
conducts and the lamp lights. The transis
tor is a 2N2222, which will handle small
and medium lamps. For a really large
lamp, you can use a mechanical relay
switched by a transistor. The supply volt
age, +V, should meet the requirements
of the lamp and transistor used.

Thanks to all of you who have helped
by sending in your circuits .

o 1/4
7475

50K

+5V

FIG. 2

FIG. 3

For those of you who want to avoid.
mechanical switches , Fig. 2 is the input
(trigger) circuit used by Bruce Bohnert
of Glendale, AZ. When the shadow of the
car passes over the cadmium sulfide pho
tocell, the resistance of the cell increases
and causes the D input to go high. That
does the same thing as the momentary

l K

from changing on both flip- flo ps
with in the IC.

So, LED1 is on and LED 2 is off, show
ing the car in lane one as the winner.

What happens, then, when the car in
the second lane hits its switch? Very lit
tle. The D input of ICI-b goes high but,
since Q can not change because C is low,
noth ing furt her happens.

Indicator LED] stays on and LED2

stays off until the RESET switch is used.
That brings the clock line back to a high
state, and because both D inputs are low,
the entire circuit returns to the " ready"
state for the next race .

It is quite easy to use this arrangement
for more than two lanes. Add a switch,
resistor, diode, flip-flop, and LED for
each additional lane and hook them up as
shown in Fig. I . Be sure to connect each
C input to the clock line.

1/4 nf----"IIYr- +-I
7475

+5V
LEOI

Rl !!E.lli.
lK

-L \\'='
+5V 0---+- +5V

kLANE1
SI

0 ICl·. Q

1/4
R2 C 7475 (l
330n

+5V '=' IN914kLANE 2
01

S2
0 ICl·b Q

R3
1/4

330n
7475 n

-e- IN914

02
LE02

FIG. 1

Here are the logic states at the inputs
and outputs of the IC before the race
begins:

• C input (clock) is high so Q is the
same as D.

• D input is low.
• Q outp ut is low and the LED is

off .
• Q output (opposite of Q) is high.

Now, let' s suppose the car in lane one is
the faster and trips momentary switch S I
first. Here is what happens in IC I-a:

• D input goes high .
• Q outp ut goes high and turns

LED, on.
• Q output goes low pullinq the

clock line low.
• C input goes low and prevents Q

LAST MONT H WE DISCUSSED THE DIFFER

ent considerat ions in designing a circuit
that could judge the contestants in the
Pinewood Derby and looked at one circuit
that used relays. Now we'll finish up the
subject with an electronic approach to the
same problem.

The circuit shown in Fig. 1 is an adap
tation of one sent in by Warren Baker of
Albany, NY. In that case there are two
lanes, each of which uses one type-D flip
flop from a 7475 IC to contr ol an LED .

C/)
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BHIIJ8 ePHILIPS

TRIPLETT VIZ ftM LEADER
HICKOK ~ Hitachi ~

IFLUKEI. • ."".uneamiiiia
D DORIC I ~_7:>.ArA fJRECISIUN

1200Q, 2kQ, 20kQ, 200kQ, 20MQ .5%

ACCURACYRANGE

• WIDE RtlNGING - fran 199.9 pF full scale
(0.1 pF resolutm) LP to 1999 jJF tun scale, n
eg,t rarges...vir1Ualo/ everycaplertance }')J 'II
ever need to measure. -

• FAST AND EASY TOUSE- Direct reaclrg,
pustbJtton rargos J.Jst~ n ard react

• EXCEPTlONAllY PCCURATE- p«Mjes
:!:0.1% base accuracy.

• TOUGHAND COMP,ocr- ~in to take rcug,
usagewittnJt bss cA caltJrat01accuracy. Fits
ard goesanyoM'ere; takesvery 1it1'e bench
space: at.vays hardy for qJick capaci1arce
checkOJt. matchirg. caltxation,arc trad<iXl

• PORTABLE - PalrrH;ized. light-weight. coerates
LP to awroxmately 20J rcors Ol'l a single 'iN
al<alinebattery,

• EASY READING - big, clear. high<:Ol'ltrast
3V, -digit LCDdsplay , a tuU 0.5 ' high, readable
anyoM'ere.

• \AW E PI>CKED - CMstardirg rreasurement
capabiIrty ard deperdability. 0Jtpert0rm; OC
tirroe<:Ol'lstant rreters, ard even bf<:I;Jes c:a;tn;l
2 to 5 times as rn.ch.

• RELIABlE - warranteed for 2 full years.

DC VOLTAGE

KEITHLEY

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

RESISTANCE

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

AC CURRENT

I200m V, 2V, 20V, 200V, 1000V .5%

AC VOLTAGE

MODEL 130
DIGITAL MULTIMETER

I200mV, 2V, 20V, 200V, 750V 1%

DC CURRENT

~Ew l
115.

~_hATA PRE C IS IO N
Model 938

0.1%, 3V2·Digit, LCD DIGITAL
CAPACITANCE

METER

Single Trace 15MHz

Dual Trace 15 MHz

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Linear Systems

ICall For Our Prices

MS-215

• Measures capic itance
from O.lpF to 1 Farad

• Resolves to 0 . 1pF

• 10 ranges for accu racy
and resolution

• 4 digit easy-to-read LED
display

• 0 .5 % accuracy

• Special lead insertion
jacks or banana jacks

• Fuse protected

• Uses either rechargeable
or disposab le batteries

• Overrange indication

HITACHI

Call For
Special Intra
Price Offer

V-151B 15 MHzSingle Trace
V-152B 15 MHz DualTrace
V-202B 20 MHzDualTrace,

High Pertormance
V·302B 30 MHz DualTrace
V-352B 35 MHz Dual Trace,

High Pertormance
V-550B 50 MHzDual Trace,

High Pertormance

New Portable Digital Capacitance Meter

m<wMw, MODEL 820

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

.800-223-0474

Call For Our Price

•
54 WEST 45th STREET, NEW YORK, N,Y. 10036 2 12-687-2224

New Sweep/Function Generator
D"Y4iWM', MODEL 3020
L:::lA1..__ .111 • Four instruments in one

package-sweep generator. func
tion generator. pulse generator .
tone-burst generator.

• Covers 0.02 Hz·2 MHz

• 1000 : 1 tuning range

• Low-distortion high-accu racy
outputs

• Three-step attenuator plus
vernier control

• Internal linear and log sweeps

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

New Low Distortion Function Generator

~@m,J,'i MODEL 3010
• Generates sine, square and triangle

waveforms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 . 1 Hz to 1MHz in six ranges

• Push button range and func tion selection

• Typical sine wave distort ion under 0 . 5 ~ o

from 0 ,1Hz to 100kHz

• Variable DC offse t for engineering,ll................ applications
• VCO external input for sweep-frequency

tests
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fact th at your boards slip in and out easi
ly, th ey are held firmly.

There are now th ree sizes to handle any
size board (see Fig. 5). A nother nice fea
tu re is an extensio n clamp to move th e
3rd hand back away fro m th e edge of
your workbench. Prices range from about
$5 to $ 15. If you can't find this useful
tool at your local dis tr ibutor, contac t th e
people at S tudio 3. R-E

FIG. 4

I am happ y to report tha t th e new 3rd
hand is even mor e convenient th an th e
old one . Now you don't even have to
clamp in th e cir cuit board with thumb
screws . In stead, there is a spr ing with a
PV C gas ke t. (See Fig. 4.) In spite of th e

HOBBY CORNER
continued from page 80

New 3rd hand
A couple of year s ago, I to ld you about

a terrific circui t- boar d holder called The
3rd Hand made by S tud io 3 (P . O . Box
1184, Kailua, Hawaii 96734). [ have ju st
had an oppor tunity to tr y out a new model
of it.
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AD DRESS
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Please rush me the foll owin g:
o 6HXlUNI VERSAL DESIGNER KIT $49.95
o 6100 UNIVERSAL DES IGNER ASSEM BLED 59.9S
06101 DIG ITA L LOG IC CO URSE 29.95
o 0101 CLO CK /CA LENDAR KIT 49.95
o 0101 CLOCK/CA LENDAR ASSEMBLED 79.95
o OAK CAS E 29.95

A DD $300 PER ORD ER POSTAGE & HAN DLING

Satisfaction Guaranteed on All Assembled Unit s

• 12/ 24 hour selectabl e

• Alarm output Kit $49.95

Assembl ed $79.95
Oak Case $29.95

• Save on digital bread
board ing

• Easy tran si tion fro m pro
tot ype to wi r ing diagrams

• Aids dig ital c ircuit design

Kit $49.95
Assembled $59.95

SAVE TIME AND MONEY!
6100
UNIVERSAL '
DESIGNER

NA ME

0101 SOLI D STATE
CLOCK/CALENDAR UNIT
BIG 2W' DISPLAY!
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-'= FOR FAST DELIVERY CA LL TOL L-FREE

"=;' . ' 1-800-426-6254 ~TT

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95
• Learn digital logi c w ith 26 self teaching exper iments.

'.
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Two 0-20 VDC supplies, 0-2A full load. May be used in series
to provide 0-40 VDC, 0-2A . One 5 VDC (OAA full load) fixed
supply. Two digital voltmeters 0-99.9 VDC with separate inputs
on the front panel.

• Supply line: 105 to 130V, 48 to 500Hz . Isolated output: 0 to
150V 48 to 500Hz . Leakage: Less than 0.1rnA. Power rating
(resistive load): 400VA . Meter: Taut band 3V2' 0:2% . Size:
3""" x 8 V4' X 8""" . Weight: 14V2Ib.• Comes with output cable.

Power Supplies
WP-29 Monitor Isotap

WP-70B Triple Output
11;-- .,- - - -
JI- ~

I

'lIZ
LCD Digital
Multimeter

--- - -
Model WD·747
• Large 3Yz digit 0.5' LCD readout.
• S ide switches for easy one-ha nd

use.
• Accuracy better than 0.8% DCV.
• Res olution down to 1OOILV , 100ILA

DC,O.HL
• Only DMM with built-insocket for

transistor hFE testing.
• 10Mn input impedance , 10 amp

DC rang e .
• Auto zero polarity. Full overload

protection.
• All functions color code d.
• RugQed orange-colored ASS

plastic case .
• Complete with batte ry, de luxe test

probes and spare fuse .

Order with Confidence and get the Fordham Advantage!
Callf~r TOLL FREE FORDHAM ~-.MasterCharge

(o8urOPriOces)645 9518 ~;;l : ~:'s"k~~~~ard_ r 1• Money Order

I . ' .'II • Chec k
in N.Y. State ca ll (516) 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 i COD's extra
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UNIVOLT'S DT-810
DIGITAL MULTIMETER

ACCESSORIES AVAILABLE.
The only two accessories available are: UP

11, hFE probe with special plug and 3 color
codes alligator clip, and the UP-12 I.C. clip
adaptor, which will help you hook your mult i
meter to any I.C. pins . (You can buy both probes
for only $6.00, but on ly when you purchase the
UniVolt DT-810 now.)

OTHER FEATURES
It uses one 9 volt carbon battery (included),

which last approximately 200 hours of con
t inuous use. Its samp ling time is 0.4 seconds,
operat ing tempe ratures of 30 °F to 104° F, and
operat ing humidity of less tha n 80"10 R.H.

BONUS!!
We left the best to the end. The UniVolt DT

810 has something unique. It has a transistor
gain (hFE) measurement mode! This unique
featu re enables you to measu re hFE values of
0-1000 of either P.N.P. or N.P.N. trans itors.

FREE CASE
We have wo rked long on the UniVolt

project and we hate to see scratches or bad
looking units. So we decided to go all the way ,
w hen you buy the UniVolt DT-810 Mult imeter
(and for a lim ited t ime only!) we wi ll give you
absolutely free a hard viny l leatherette, carry ing
case, with felt padding and a compartment for
your test leads. The regular selling price for this
case mode CC-Ol is $8.00.

SPECIAL PRICE
We had originally decided to sell the unit

for $119 .95, but in order to promote the new
advanceme nt in D.M.M . design, represented by
the UniVolt, for a lim ited time only you can buy
this incredible unit for on ly $99 .95 includi ng:
standard red & black test leads, a fresh 9v
carbon battery, a spare 0.5A GMA type fuse and
an instruction manual.

OT-810

OVERLOAD PROTECTION
The unit has an extensive overload pro

tection on all ranges. On D.C. current ranges it
uses a .5A GMA type fuse . A spare fuse is
supplied wi th the uni t at no extra cost.

MAINTENANCE FREE
The heart of the UniVolt M ult imeter is a 4D

pin L.S.1. chip; the Intersil ICL7 1OG. This space
ages chip has proven to be one of the most
sophisticated and reliable micro-electronic cir
cuit in use, it is supported by minimum amou nt
of externa l parts, w hich are over specified to
insure failure safe instr ument. Of course, Ora
Electronics stands by thi s instr ument and guar
antees it for one year (See specific wa rranty
information).

OR~
ELECTRONICS

CONTINUITY & DIODE TEST.
A fast and accurate continu ity test mode

ut ilizes a bui lt-i n buzzer to indicate cont inuity .
The same mode is used to check diodes and
the ir approximate forward voltage.

ORDER NOW!
It's very easy to order your UniVolt DT-810

mu ltimeter. Send $99 .95 (Californ ia residents
add 6% sales tax) plus $2.50 delivery charge to
the address below, if you want the optional
accessories, please add $6.00 (California resi
dents add 6% sales tax). A cashier check or

A division of A lliance Research Corp. money order w ill help speed your order. Credit
card holders (master card or visa) can call our

OUR SERVICE toll fr ee number (800) 423-5336, in California
EASE OF OPERATION MAKES THE DIFFERENCE it' s (800) 382-3663 . C.OD . orders wi ll be

• accepted, but you must pay by cash or money
The UniVolt is small, it measures 6W' x 18215 PARTHENIA ST. NORTHRIDGE, CA 913250rder and a C.OD . charge of $1.4D w ill be

33fa" x 1'!.I" . It's light weig ht, only 9.87 oz. (213) 701-5848 Telex 181 011 added. If you decided to buy another brand of
including battery! It util izes push buttons, for M ultimeter, please call us too, we carry many
easy one- hand operatio n and the front panel other types of multimeters and test equipment
has a unique color coding for reduced errors. .:Q 1980 ORA ELECTRONICS at low prices .

MEASUREMENT RANGES.
The UniVolt has D.C. voltage range of

1OOuvto l oooV in five steps, A.C. voltage range
of l00mV to lOOOV, current measurement
range of 1OOmA to lOA (DC) and resistance
range of 1 to 2,000,000 Ohms.

HIGH ACCURACY.
The basic D.C. accuracy of the UniVolt is

0 .5% of reading +1 digit, w hich makes it one of
th e more accurate instruments in its class. The
input impedance is very high,l 0 mega- Ohm s
(10,000,000) Ohms, which helps in measure
ments of low voltage and high frequency sig
nals.

LCD DISPLAY.
The unit has a 3.5 Digit liquid crysta l

display. The sharp digits are 14m m high and
have a viewing ang le of 14Do

WE FOUND IT!
Severa l months ago, a famous Test Equip

ment Ma nufacturer, wa lked in to our head
quarters w ith a Prototype of a Digital Multi
meter. We were very impressed it had almost
everything we wanted plus a bonus, the only
questio n remain ing was "how expensive is it?"
W hen we heard the answe r, a big smi le ap
peared on our faces. After several improve
ments we are proud to offer it. After you read
the features (and price) I am sure you are going
to order one or more, of t hese f ine D.M.M .'S
that we call the "UniVo lt".

Ora Electronics has offered in the past
many f ine Digital Multimeters (D.M .M .'S). We
sti ll sell the famo us D.M.M.'S such as Beck
ma n, Fluke, Hickok, and others. We have al
ways followed the advance in technology used
in D.M.M .'S, and we always wa nted to supply
our many good customers w ith the most Ideal
M ultimeter, at a price they can afford . In th e
past we had to sell good, but expensive Mu lt i
meters, expensive but " fair" M ultimeters, and
plai n "cheap" Mult imeters.

The unique space age digital
multimeter with transistor
gain (hFE) measurement
capability should be the only
multimeter you own.
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More information on new products is available. Use the
Free Information Card inside the back cover.

$72.95 ; model 2701, $62.95; model 2501, $54.95,
and model 2401 , $44.95.- Dremel, Division of
Emerson Electric Co., 4915 21 St., P.O. Box 518,
Racine, WI 53406. I

'Suggestedu.s.resale. Prices. specifications subjecttochangewithout notice. © Copyright 1981 Global Specialties Corporation.

ANALOG MULTIMETER , mode l ME-300, has a
DC sensit ivit y of 30,000 ohms-per-vo lt and an AC
sensit ivity of 10,000 ohms-per-volt. Its features
include centerscale readi ngs of 6, 12, and 24
volts, a wide -scale meter deflection angle of 95°,
a mirrored scale for easy reading, and five func
tion modes -DC volts, AC volts, DC mill iam
peres, AC milliamperes and ohms. This portab le
unit has a voltage-measurement range to 480
volts DC and 480 volts AC, a current -measure-

CIRCLE 153 ON FREE INFORMATION CARD

ment range to 12 amps DC and 6 amps AC, and a
resistance-measurement range to 3 megohms.
Operated by two 1.5-volt AA batte ries, the ME
300 has an accuracy of ±4% AC and ±3% DC.
The meter movement and PC board are pro
tected against burnout by diodes, a fuse, and a
fusable link. Price is $38.00.-S0AR Electron ics
Corp., 200 13th Ave., Ronkonkoma, NY 11779.
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AMP/VOLT/OHM METER, model MCP3, is a
clamp-on instrument that locks in the measure
ment reading with a meter -locking button, mak-

to 28,000 RPM Moto-Too l housed in a tough,
double-wall polyeth ylene deluxe storage/carrying
case with snap-lock cover. It comes with 40
accessor ies and is a high-speed multi-use too l for
cutti ng, carving , polishing, grinding, sanding , or
other operations.

Model 3701 Variable Speed Moto-Too l Kit
(shown) conta ins the bro nze sleeve bearing 5000
to 28,000 RPM model 370 Moto Tool and 35
accesso ries. It comes in a handy storage/carrying
case to hold Moto-Too l and accesso ries.

Model 2 70 1 Constant Speed Moto-Too l Kit
featur es the model 270 bronze sleeve-bearing
30,000 RPM Moto-Tool and 30 accessories in
handy sto rage/carrying case.

Model 250 1 Constant Speed Moto-Tool Kit is
quiet , smooth, and coo l running, even under load
cond itio ns. A new model 250 sleeve-bearing
30,000 RPM Moto-Tool comes with 25 accesso
ries in a touch polyethylene sto rage case for hold
ing Moto-Tool and accesso ries in place.

Model 240 1 Constant Speed Mo to-Too l Kit
with model 245 Moto-Tool, with constant-speed
25,000 RPM motor and shatte r-p roof housing ,
comes with built - in hanger and 14 accessories .

Prices are: Model 3801, $84.95; model 370 1,

GLOBAL SPECIALTIES
CORPORATION

70FultonTerr.. New Haven, CT 06509 (203)624-3103, TWX 710-465-1227
OTHER OFFICES : San Francisco(415) 421-8872. TWX 910-372-7992,Europe: Phone Saffron-Walden 0799·21682, TLX 817477

Canada: Len Finkler Ltd.. Oownsview, Ontarlo

Calltoll-free for details1·800·243·6077During business hours

Global Specia lties' PB-203A Proto-Boards
The solde rless breadboard
that set the industry stand
ard for speed, versat ili ty and
convenience.' With a capa
city up to twenty-four 14-pin
DIPs andthree regulated power
supp lies (one f ixed, two vari
able), PB-203A features a large
array of sockets and bus str ips
that emulates standard PC layouts. :
Permitting instant insertion and re
moval of virtually any compone nt from
the largest DIPto the smallest discretes.
Helping you design, assemble, test and
modi fy circ uits almost as fast as you can
think ! And built wit h profess ional durability,
for all types of appl icat ions.

Our PB-203A. Only $160* (kit $136*)or PB-
203 with single 5V supply, $105~ One more reason
so many people say "Proto-Board" for solderless
breadboardi ng.

The professional breadboard.
(For professional, hobbyist or student.)

CIRCLE 151 ON FREE INFORMATION CARD

MOTO-TOOL KITS , from Dremel, a divis ion of
Emerson Elect ric Company, feature full color
poin t-of-pu rpose packag ing; newly desig ned,
highly functional boxes, and a too l-accessory
assortment.

Model 3801 Variab le Speed Moto-Tool Kit
offers best- quality model 380 ball-bearing 5,000
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T he 1980's are here! The decade of the personal computer
has arrived, and BYTE has made it happen! BYTE - the small
systems journal devoted to personal computers - has helped usher
in the new era. Leading the personal computer revolution, which is
already transforming home and personal life, are BYTE's 160,000
enthusiastic readers. Th eir enthusiasm has made BYTE the largest
computer magazine in the world!

To be knowledgeable in the 1980's you need to know how to
use personal computers. BYTE is your personal guide to the new
era. BYTE tells you how to build , buy, and use compu ters for fun,
practical purposes, and profit. With help from BYTE, you can experi
ment right in your own hom e with graphics, word processing,
computer mu sic, speech synthesizers, simul ations, robo tics,
personal data base management, business computing '- and
hundreds of other fascinating hardware and software applications.

Resolve now to expand your computer knowledge.
Subscribe to BYTE!

Kli III® the small systems journal
Kl W A McGRAW-HILL PUBLICATION

t:xpand .
your knowled

Subscribe to BYTE

ing it easier to read when used in hard-to-reach
places. This compact, lightweight unit features a
jaw-width capacity of 1'/. inches, fuse-protected
ohms circuit and a color-coded front panel. The
model MCP3 has f ive amperage ranges, three
AC-volt age .ranges and a 0 to 1000-ohms range.
Accuracy speci fications: AC ampslvolts ar e ± 3%
full -scale and resistance is ± 3% of scale length.
The model MCP3 comes with carrying case, test
leads, batteri es, and inst ruct ion manual. Price is
$54.95.-Universal Enterprises, Inc., 14270
N.W. Sc ience Park Dr., Portland , OR 97229.
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The model DPL-1 1.5 MHz has an input imped
ance of 300K ohms with a 300-nanosecond mini
mum pulse-width detection; it can detect single
or multiple pulses. Thresholds are : logic-1 (HI

LED) 70% Vee; logic-O (Lo-LED) 30% Vee. The
maximum input voltage is + 50-volt s DC continu
ous or 115-volts AC up to 15 seconds. It has built
in lead reversal protection; the low-power re
quirements are 5 volts at 30 mA or 15 volts at 40
mAoThe operating temperature range is 0-50oC.

The model 3300A is priced at $41.95; model
DLP-1 costs $29.95.-Energy Electronic Prod
ucts, 6060 Manchester Ave ., Los Angeles, CA
90045.

20 MHz DUAL TRACE SCOPE , model V-202,
otters a 5.5-in. square CRT with an internal grati
cule . It features vertical sensitivty of 1 mV Idiv to 7
MHz (using X 5 amplifier) and 5 mV/div over the
full bandwidth. Dynamic range for the vertical

DIGITAL LOGIC PROBES, model 3300A 10
MHz- TTL/COMaS Logic Probe, and model
DPL-1 1.5 MHz-Universal Logic Probe. The
model 3300A (shown) has an input impedance of
greater than 150 K ohms and features 50-nano
second minimum pu lse-wldth detection. There is
a 10-MHz frequency response and a multi-family,
switch-selectable threshold level (DDT ITTL and
HTLICMOS). Power requirements are 5 volts at
30 mA or 15 volts at 40 mAoIt can detect single or
multiple pulses. The dimensions are 7.1 X 0.9 X
0.9 inches and the weight is 70 grams. There is a
.25-amp fuse for input overload and probe-power
protection.

Card Number Expiration _

Call us toll-free
800-258-5485

Name (plea", print)

Statc/Provlnce/ Counny Code

Address

City

o Check enclosedentitles me 10 13 issues for price of 12 (North America only)
o Bill Visa 0 Bill Master Charge 0 Bill me (North Americaonly)
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amplifier is eight divisions or more. The display
modes are Ch 1, Ch 2, Dual, Add, and Ditt .

Other features include Z-axis modulation, con
tinuously variable scale illumination, trace rot a
tion, front-panel X-Y operation, and built-in TV
sync separator. The weight is 19 Ibs., and the
measurements are 11 X 7.6 X 16 in. Price
$850.00 with two X 1/ X 10 probes included.
Hitachi Denshi America Ltd., 175 Cro ssways
Park West, Woodbury, NY 11797 . R-E
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Things are different outside the big cities.
HERB FRIEDMAN, COMMUNICATIONS EDITOR

THE ACTOR BURT REYNOLDS ONCE DE
livered a line that sums up a major
problem concerning the preparation of
articles and features in specialty and
limited-interest publications.

In the motion picture Smokey and
the Bandit, Sally Fields and Burt
Reynolds have discovered they have a
mutual attraction for each other and are
trying to find some common ground on
which to base a lasting relationship.
Unfortunately, she has been reared in
the "sophisticated" East, and he is a
"good 01' boy" from the South. Though
both are intelligent, they share no com
mon interests and little common knowl
edge. Exasperated, she asks if she is
stupid, and Burt replies: "Whether
you're stupid depends on where you're
standing. "

In electronics, most writers and
columnists are based in the East, and
often have no idea what's going on in
other parts of the country. Sure, we
attend conventions, seminars, and the
like, but we're often with people having
the same interests and we might as well
have stayed at home. Fact is, in this
modern age of fast-ehanging technology
we often get only the highlights of some
new leading edge in the state-of-the-art,
and really fail to know what's going on
back where technology just plugs along,
doing the same unspectacular but
necessary job day after day.

For example, in a recent column I
reminisced about open-wire transmis
sion line. Shucks (shucks??), we haven't
seen that stuff up here in cable country
in years. The way our local parts dis
tributors tell it, they can't remember
how far back it was that open-wire line
was discontinued . Yet that issue of
Radio-Electronics wasn't out a week be
fore the first letters came in telling how

open-wire line was needed and still used
in South Carolina where deep-fringe
TV reception was often the norm.
(Please fellers, next time you write, tell
me where to buy open-wire line and in
sulators. I'll pass it along to readers
who ask.)

Another example is amateur radio.
Up this way in the Big Apple, it appears
most amateurs run around with 2-meter
handie-talkies on their belts. Club
activity also appears to be predomi
nantly "repeater-oriented," though
there's a nice all-band operation that
can be heard on occasion coming from
the Hall of Science.

One reason for that is that there's
almost no place to find a good selection
of ham gear; most of what's around is
2-meter transceivers. Many years ago,
New York was the center of communi
cations with seemingly countless "radio
stores" offering a full line of ham equip
ment. Today, after the conglomerates
and business-school graduates got
through mismanaging the assorted
chains, there's virtually nothing left.
Only Radio Shack was smart enough to
hire an old-time radio person, Lewis
Kornfield, rather than some 25-year-old
MBA, and Radio Shack is the only
decent chain for "heavy equipment"
up this way-but they don't go in for
much ham gear. In short, ham radio
doesn't look like much from the tall
office buildings .

But I recently got a chance to tour
the radio "shops" in what we back
East consider the backwaters of our
country, and it just ain't the way it
appears to be. First off, there are ham
radio shops, such as Henry Radio in
Los Angeles, the likes of which we
haven't seen in the East in 20 years.
The shelves aren't just limited to 2-

meter gear; they're loaded with all
band equipment and there are customers
spending their money.

Out in Long Beach, California, there 's
a club operating not just for a few
special events, but full-timeon all bands
from the radio room of the Queen Mary
(which is now a hotel/restaurant). Dur
ing the summer, thousands upon thou
sands of visitors each day see ham
radio in action (the tour goes right
through the radio-room complex). The
club has built the modern solid-state
gear right into the old console. There,
in just one panel, is an all-band rig that
exceeds the performance of the old
Queen Mary gear that takes up about
ten panels and a few racks. What a
tremendous display of the old and the
new in a visual picture understood by
visitors of any age and nationality! Yet
it wasn't done by folks from the "Big
City."

Many writers have written that CB is
dead. Sure, there are few brands left,
and very little in the way of sales if we
consider anything under one or two
million as "insignificant." Yet travel
the backwaters of the West. There
might be no one else on the road-front
or rear-for a couple of hundred miles,
but the nearest ranch or spread is just
behind the hill, and you'll find that CB
is alive and kicking. Antennas still
sprout from cars, vans, and pickups
like corn in an Iowa field. Out there,
where your life might depend on CB;
it's still going strong because they
haven't heard that it's "dead."

It's just as Burt said: "Whether you're
stupid depends on where you're stand
ing." So if your favorite magazine ap
pears to have missed some point, or
just plain "blown it," give the editors
the benefit of the doubt and assume
they just don't know. And, believe it or
not, most editors appreciate reader
mail; write and tell them what the real
facts are.
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FIG. 1

Vertical antennas
In a recent column I discussed anten

na gain, which brought some mailasking
why omnidirectional whips (verticals)
on cars and vans appear to be direc
tional at certain frequencies; that"is, a
whip in the center of a van's roof ap
pears to have greater radiation front
and rear, with reduced radiation to the
sides.

Without getting into the reason for it
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Look what you get with the

Beareat 210 XL. Excit ing. new
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pushbutton tuning. New. 18 chan
nel. 6-band coverage of over 6000
frequenci es. And features like 2
scan speeds. Automatic Squelch.
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Add $6.00 per scanner for U.P.S. ground
shipping in the continental U.S. or$12.00
for U.P.S.air shipping. Send your cashier's
check or money order to our address
below or order by phone if you have a
Visa or Master Charg e card. Order today!

THE LOWEST PRKID,

.aD.
SCANNER EVER.

why for a given antenna location, the 2
meter antenna appears to be primarily
omnidirectional, while a CB antenna
tends to favor a particular heading. At
the low HF frequencies like 3.9 MHz
there is so little ground under the anten
na that the signal tends to be omnidirec
tional near the ground, with much of
the radiation aimed skywards . (It's a
whole different ballgame at the very
low HF frequencies where the vehicle
does not represent an appreciable part
of a ground system.)

The illustrations in Fig. 1 are actual
antenna patterns from a full-length CB
whip mounted on a standard size auto
mobile . They give you some idea what
to expect in the 27 MHz frequency
range. They clearly illustrate how the
radiation pattern from a vertical anten
na favors the "longest ground ." R-E

Puts theanswer
right in your handl

CURRENT GUN plu~
Model CG100D

Hand-held Non-contact
Current Meter with

self-contained
3112 digit readout
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Now the famed
Bell Current Gun1M

probe is a current
meter. Take readings of
dc and ac, and ae-on-de as
fast as you can clamp around
the conductor. Reads from dc to
1 kHz; 0 to 200 amps. $275.00
domestic (plus $3.50 shipping) direct
from F. W. Bell, 6120 Hanging Moss Rd..
Orlando, FL 32807. Phone: 305/678-6900.

~WD ~~[L[L

(which would take up most of this issue),
the RF from a mobile whip effectively
searches for the longest mirror-image
ground, with maximum effort occurring
for the first 1/4-wavelength. If most of
the metal, hence ground, is located to
the front and rear, the radiation will
favor the front and rear. If the antenna
is mounted off the left rear fender,
maximum radiation will be towards the
front right fender. That effect 'is most
pronounced at HF frequencies, say 27
MHz, because the 1/4-wavelength
"ground" needed is often greater than
or equal to the length of the whole
vehicle. At UHF or VHF frequencies,
say 146 MHz, the antenna is usually
positioned so there is at least 1/4-wave
length of vehicle "ground' in all direc
tions, and the antenna pattern becomes
more closely omnidirectional. That is
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th e TIME LIMIT LED lights, and a pulse is
output, th rou gh IC5-a, to IC2, a 7490
counter.

Th e counte r, in turn, out puts the BCD
(Binary Coded Decimal) equivalent of
" 1" to IC3, a 744 1 BCD-to-decimal
decoder/driver having ten outp uts . (see
Fig. 2) .

Wh en a BCD number appears at the
inputs of the 7441, the appropriate output
pin of that IC goes low.

" Co incidentally," the second switch in
the sequence is connected across that out
put line , so when it is dep ressed , a nega
tive-going pulse is applied to IC5-b, that
invert s it. Th at " low" is NAND-ed with
the " low" from ICI by IC5-a, and a sec- .
ond pulse is sent to the counter. What
happ ens aft er that is obvious.

Finally, when S7 is closed, the " 6" pin
on the 744 1 goes low. Th at caus es IC2 to

continued on page 98

DIGITAL COMBINATION LOCK

THIS DIGITAL COMBINATION LOCK NOT
only requi res you to enter a specific sev
en-digit number, but to do it within a
fixed period of time. Any mistake, and
th e lock automatica lly rese ts itself.

Th e seque nce of numbers is entere d
either through a non- rnat rixed keypad
(each key has its own set of contacts) or
th rough a similarly ar ranged group of
norm ally-open, momentar y pushbutton
swit ches.

A schemat ic of the circuit is shown in
Fig. 1. To illust rat e how th e lock works,
assume that the correct combination is
" 123456 7." Wh en the first digit is en
te red, via switch S I, ICI is triggered and
four th ings hap pen : The IC, wired as a
one-shot, sta rts timing (dura tion is set by
R I-C I and is about five seconds as
shown); the output of th e IC goes high,

,N
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NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc
tion techn iques, helpful hints, etc .

All published entries, upon publica
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder stat ion (see
photo below). Select ions will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

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

FIG. 1
Titl e of Idea

ZIP

Date

StateCity

Print Name

Street

Signature

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

200 Park Ave. South,
New York, NY 10003
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400

OFTHE
FINEST

ELECTRONIC
KITS

ALL FULLY
DESCRIBED &
ILLUSTRATED '

IN THIS BIG,
COLORFUL 104
PAGE CATALOG

-------- --... • Healh Company

Heathkit DepL 020·742 I
Benlon Harbor, MI 49022 I

D Vi Please send me my FREE Heathk it Cata log . I
es I am not cu rrent ly receiv ing your cata log. I

Name I
I ."Address I ~

City State I $:
I ~

CL-749 ZIP - - - -

J
co--------------------- ~CIRCLE 1:1 ON FREE INFORMATION CARD

Ailihars new and unique in quality electronic kits you can build

SEE THEM IN
THE LATEST
HEATHKIT®
CATALOG·

The world's largest
selection of easy-to
build, money-saving
electronic kits
for home, hobby
or business
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measures platt er speed by reading magnetic
pulses and triggers quartz-serv o speed correc
tion system. Manufacturer's specificat ions in
clude a wow-and-f1utt er of 0.015% and a signal
to-noise ratio of 78 dB.

According to the manufacturer , the straight ,
low mass to nearm is pivot ed at the exact point
that minim izes vibration transfer, thus improving
dynamic balance. The arm suspension and hlgh
density BMC(Bulk Molding Compound) turntable
base reduc es acoustic feedback . Price Is $650.
Sansui Electronics Corp., 1250 Valley Brook
Ave., Lyndhurst, NJ 0707 1. R-E

TURNTABLE , model XR-Q11, features an inter
nal micro computer that can be programmed to
play up to seven selecti ons on a record side in
any order. After programming , operation is totally
automatic from init ial cueing to final arm return
and motor shutoff. The system will also shut down
in case of malfunction and a warning Indicator will
light up.

All controls are located on the front panel, out
side the dust cover . The model XR-Q 11also fea
tures a dual-head magnetic sensing system that

CIRCLE 134 ON FREE INFORMATION CARD

rigidity and low mass for accurate sound repro
duction. Suggested retail pr ices for the HP-1100,
HP-880 and HP-550 are, respectively, $79.95,
$64.95 and $39.95.- US JVC Corp., 58-75
Queens Midtown Exp ressway, Maspeth, NY
11378.
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response (95 kHz, - 1 dB), minimum distortion
(.005% THO at 1 kHz, - 10 dB input) and low
phase shift . Suggested retail price for either CST
80 version is $300:-Audio Interface, P.O. Box
7369, Van Nuys, CA 91409 .

GROUND-LOOP FAULT ELIMINATOR, the mod
el 3900 Ground Eliminator, improves the hum
perfo rmance of stereo systems. It is designed to
eliminate ground-loop errors in connecting ca
bles which may cause either subtle or gross hum

THREE LIGHTWEIGHT HEADPHONES, models
HP- 1100, HP-880 and HP-550, for serious listen 
ing, have just been Introduced. Trad ition ally,
headphon es with strong bass output have been
quite heavy and, therefore, uncomfortable for
prolo nged listenin g. The HP-11oo and HP-880
have the low-impedance drivers necessary for
superior bass reproduct ion, but are " human
engineered" for comfort, with soft ear cushions
and dual-band construction that distributes
weight uniformly across the listener's head. The
third headphon e, model HP-550, weighs only 5.8
oz. and has a special pressure-type construction
for monitoring recording sessions. The HP-550
shuts out exte rnal sound , while capturing every
detail of the record ing program. A two-way dia
phragm made of polyester f ilm provides excellent

defects . Compl etely passive circu itry is employed
to avoid introducing distortion of any kind. Price
of the 3900 is $14.95 (kit) and $16.00 (wired).
Ace Audio Co., 532-5th St., East Northport, NY
11731.

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

s-tere~ pr~c1u.c·t·s·
._- _ . - - _. - - - - - - - - - - --

More information on stereo products is available.
Use the Free Information Card inside the back cover.

CARTRIDGE TRANSFORMER , CST-80 , is an in-
terface between tonearms equipped with moving
coil cartridges, and preamplifiers that lack built
in moving -coil input amps. It is available in two
impedance ranges: 3 ohms with 30 dB gain and
40 ohms with 20 dB gain. Using controlled
parameter-circuit design techniques, the CST
80's specifications include a wide freq uency

32-pages of test ins truments - from th e
latest dig it al mul ti me ters to th e fa mous
EICO scopes. Secu ri ty syste ms. Auto
motive and hobbyis t pr oducts. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50t for first cl ass mail.

~ 108 New South Road
Hicksville, N.Y. 11801

-YOURS FREE.

an <llion
u storaqs 0 two separate

i l h Is own bridge rhythm.
ar act vateo Irom el lhe' the con trol

panel touch plate or optio nat loo t switch and are
automatically synchronized to the main rhythm.

Improved memory cl rcu rtry lets the " save"
mode hold rhythm patterns for over one year while
batt ery li fe for no rmal operation has been
exte nded to several hundred hours.

In easy to assemble kil or fu ll y assembled.

~-----------------------,( ) Send #3750 'Drum Sel Kil , $89.95 plus $3
ship ping enc losed.

( ) Send #3750 'Drum Sel Ass embl ed, $154.95
pl us $3 sh ipp ing encl osed.

( ) Send Free Catalog.
Nam e: _

Address: _

City : Sl ate:--.Zip: _
VISA: MC: Card No. _

... n.ECT1IOIIICS, DUr. 2R, 1020 w.llII.SHllI£. 0lI.ACITY, 0« 7J111
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ORDER ACOORDINATED
EXPLOKEW85 APPUCATIONS
PAKI
Begin ner's Pak (Save $26.00!)--':'Buy Level "A" (Ter
mina l Version) with Monitor Source Listing and AP -l
5-amp Power Supply: (regular price $199.95). now at
SPEC IAL PRICE: $169.95 plus pos t. & ins ur .
Experimenter's Pak n (Save $53.4O!) - Buy Level
"A" (H ex Keypad/Display Ve rsion) with Hex
KeypadlDisp lay. Inte l 0085 Use r Man ua l. Level "A "
Hex Monito r Source List ing. and AP -l 5-amp Power
Supply: (regul ar price $279.35). all at SPECIAL
PRICE : $219.95 plus post. & insur .
Special Microsoft BAS IC Pak (Save $183.00!) - In
cludes Leve l "A" (Terminal Version). Level " B" .
Level "0 " (4k RAM ). Leve l "E". 8k Microsoft in
ROM. Intel 0085 User Ma nual. Level "A" Monitor
Source Listing. and AP- 15-amp Power Supply: (regu 
lar pr ice $439.70). now yours 'at SPECIAL PRICE:
$329.95 plus post. & insur.

ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $499.95
plus pos t. & insur.

Special 8" Disk Edi tion Ex plorer/85 (Save over Sl O4!)
- Includes disk-version Level"A". Level "B" . two
S-I00 connectors and brackets. disk controller. 64k
RAM. AP- l 5-amp power supply. Exp lorer/85 de luxe
steel cabinet. cabi ne t fan . 8' SOlDO disk drive from
famous CONTROL DATA CORP. (nol a hob by
brand!). drive cabinet w ith power supply. and drive
cab le set -up for two drives. Th is package includes
everything but term inal and pr inters (see coupon for
the m). Regular pr ice $1830.30. all yours in kit at
SPECIAL PRICE: $1499.95 plus pos t. & insur. Wired
and tested. only Sl799.95.

Spec ia l! Complete Business Software Pak (Sa ve
$625.00!) - Incl udes CP/M 2.0. Microsoft BASIC.
General Ledge r. Accounts Receivable. Acco unts
Payab le. Payroll Packa ge: (regul ar pr ice $1325). yours
now at SPECIAL PRICE : $699.95.

na l 256 bytes loca ted in the 8155A). The static RAM
can be located anyw he re from~ to EFF F in 4k
blocks .
LEVEL "E" SPECIFICATIO NS
Level "E" adds soc kets for 8k of EPROM to use the
popular Inle l2716 or the T12516. It includes all sockets.
power supply regulato r. heat sink . filtering an d decou
piing components. Sockets may also be used for 2k x 8
RAM IC's (allow ing for up to 12k of onboard RAM).
DISK DRIVE SPECIFICATIONS
.8"CONTROLDATACORP. • Datacapacily:401.018bytes

• fSIf~~'\'1~~rive ~~?2~:: bytes (DD) .
• 'Nrile protect. • Access time: ZSms(one
• Single or doubledensity. track).
DISK CO NTRO LLER! I/O BOARD
SPECIFICATIONS
• Cont rols up to four 8" drives. • 2716 PROM socket included
• 1771ALSl(SD) noppydisk for use in custom

controller. applications.
• Onboarddataseparator : g~t:~ lib::ud~~Ued.

• ~1~~~1i6~~:~ generatorsto9000baud.
• Autoboot to disk syste m • Double- sided PC board

when system reset. (glassepoxy.)
DISK DRIVE CABINET/POWER SUPPLY
• Deluxe steel cabinet with individual power supply for max

imum reliabilityand stability.

Level "A"
WilhHex
Keypad/Display.

Exp/orer/85
With Level "e"
Cord Coge.

LEVEL "D" SPE CIFICATIONS
Level " 0" provides 4k of RAM . power supply regula 
lion. filte ring deco upling component s and sockets to
expa nd your Explorer/85 memory to 4k (p lus the origi -

~
sin gle step with regisler display at each break point . . .
go 10 exec ution addr ess. Level " A" in this vers ion
makes a perfect controller for industrial applications.
and is prog rammed us ing the Netronics He x Keypad/
Disp lay. It is low cos t. pe rfec t for beginne rs.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator type keypad wi th 24 sys te rn-r'efined and 16
use r-defined keys. Six digit calculato r-type display.
that disp lays full add ress plus dala as we ll as reg isler
and status informat ion.
LEVEL "B" SPECIFICATIONS
Level " B" prov ides the S-I00 signa ls plus bu ffers/
drivers 10 support up to six S-I00 bus boards. and in
cludes: address decoding for onboard 4k RAM expan
sio n se lec table in 4k blocks . . . address decoding for
on board 8k EPROM expa ns ion se lec tab le in 8k blocks
. .. address and data bus driv ers for onboard expans ion
. . . wa it state ge ne ralor (jumpe r selec table ). to allow the
use of slower memories .. . two se parate 5 volt regula 
tors.
LEVEL "C" SPECIFICATIONS
Leve l "C" expands Explorer/as's motherboard wit h a
card cage. allowing you 10 plug up to six S-I00 card s
directly into the moth erboard. Both cage and card are
nea tly contained inside Exp lorer's de luxe steel
cabine t. Level " C" inclu des a sheet meta l superstruc
lure . a s-card. gold pla ted S-IOOex tension PC board
tha t plugs into the motherboard. Just add req uired
number of 5-100 con necto rs .

Full S" disk system for less then Ihe price of a mini (shown wi th
Nelronics Explorer/85 compu ter and new ter minal ). System footu res
floppy drive from Contro l Dolo Corp.. world's lorgesl ma ker of
memory storage sys tems (nnt a hobby hrond!)

....<1-.~...... '.
Level "A " ;s a
complete operoti ng
system.perfect for
beginners. hobbyists.
industrial controller
use. $129.95

Start learning and computing for only $129.95 with a Netronics BOB5-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, B" floppy disk drives, hard disks and multi - tenninal 1/0.

THE NEW EXPLORER/a5 SYSTEM
Special! FullB" floppy , 64k system for less than the price of a mini! Only $1499.95!

(Also available wir ed & tested . $1799.95)

LEVEL "A" SPECIFICATIO NS
Explore r/as's Level " A" system feat ures the advanced
Intel 0085 cpu. an 8355 ROM with 2k del uxe monitor/
operating system. and an advanced 8155 RAM I/O . . .
all on a single motherboard w ith room for RAM /ROM/
PROM/ EPRO M and 8-100 expansion. plus generous
prototypingspace.

PC Board: Glass epoxy. plated through holes w ith
solder mask. • I/O: Provisions for zs -pln (OB25) con
nectorfor terminal serial I/O . which ca n also support a
pape r tape reader . . . cassette tape recorder input and
outp ut . . . cassette tape control output LED outpul
ind icato r on SOD (serial output) line printer inter-
face (les s drivers) . . . total of four s-bu plus one s-bn
I/O ports. • Crystal Frequency: 6.144 MHz. • Control
Swi tch es : Reset and us er (RST 7.5) interrupt . . . addi
tional provisions for RST 5.5. 8.5 and TRAP interrupts
onboard. • Counler /Tim er: Programmab le. 14-bit bi
nary. • System RAM: 256 bytes loca ted at F800. ideal
for sma ller systems and for use as an iso lated stack
area in expanded sys tems . .. RAM expandable to 64K
via S-I00 bus or 4k on motherboard.

System Monitor (Terminal Vers ion): 2k br.es of
de luxe system monitor ROM located at FIfllIl. eaving
lilllI9 free for user RAM/ROM. Features include tape
load wit h la beli ng examine /cha nge contents of
memory .. . insert da ta warm start . . . exa mine and
change all reg isters . . . single step with regis ter display
at each break poin t. a debugg ingltraining feat ure . . . go
to execution addres s move blocks of memory from
one loca tion to another fill blocks of memory with a
cons tanl . . . display blocks of memory . . . automatic
baud rate se lec tion to 9600 baud .. . variab le disp lay
line len gth control (1-255 characterslline) ... cban
nelized I/O mo nilor routine w ith S-bit parallel output
for high-speed printer . . . serial console in and console
out channel so that monito r ca n communicate with I/O
port s.

System Monitor (Hex KeypadlDisplay Version):
Tape load with labeli ng .. . tape dump wit h labeli ng
. .. examine/change contents of memory . . . insert dat a
.. warm sta rt . . . examine and change all registers ...

Imagine - for only $129.95 you can own the sta rting
level of Explorer/85. a computer that's expa ndable into
full bus in ess/development capabilities - a comp ute r
that can be your beginner system. an OEM controller.
or an IBM -formatted 8" disk small business syst em.
From the first day you own Explorer/85. you begin
computing on a sign ificant leve l. and applying pri nci 
ples discussed in leading computer magazines. Ex
plorer/85 feat ures the advanced Intel 0085 cpu . which
is 100% compatible w ith the older 808OA. It offers on
board 8- 100 bus expansion. Microsoft BASIC in ROM .
plus instant conversion to mass storage disk memory
with standard 18M-formatted 8" d isks. All for only
$129.95. plus the cost of power supply. keyboard/
terminal and RF modulator if you don' t have them (see
our remarkable prices below for these and other, ac
cessories). With a Hex Keypad/di sp lay front pa nel.
Level " A" can be programmed with no need for a ter
minal . ideal for a controller . OEM. or a rea l low-cos l
start .

~Z~

•..........................................•.....••••••••••...•........................•....•.•....... ... ... .. ...... •••••
o DIskControllerBoard\li th I/OPorts . . . SI90.9.Iplus 52 post.

& insur.
o SpeclaI: Complete BmIness SOnware Pak (see above) .. .

S699.116 postpaid .
SOLDSEPARATELY:

o CP/M 1.4 SIOOl",stp;lid.
o CPlM2.o SI50I",stpaid.
o Mlcrosolt IIi\S1C . . . 1325poslpaid.

o InteillOll5cpu user Manual. . . $7.50 postpaid.
o Le\'d "A" MonllorSource Ustlng . . . 1251"" tp,lid.

t
Continental U.s.A.credttl:ard BuyersOUIsldel:oonectlcul t
C~oL~rd~~~~!;c~~r~:th~~~8

Assistance . call (203) 354·9375

To tal Enclos ed (Conn res. add sa les tax) $ _
Paid By:
o Persona l Check 0 Cash ie r's Check/Money Order
o VISA 0 Masler Charge (Bank No . )
Acct. No . Exp. Dale _ _
Signature
Print
Name
Address
City' ---:::- _
Stat e Zip, _

I!!Ito. NETRONICS Research & Development Ltll.
.~ 333 UtchItel1l Roall, New Mllforll, CT 06776

Please send the items checked below: 0 AP' ll'owerSUpplyKlt±8V @5amps)indeluxe sll.. lcabinet

o ~=-:r~~ns~ "A"ldt (Terminal Version) .. . SI29.95 plus 0 GOi.FI'\~:r~::d:'~~is ...$4.85eacb. postpaid .

o Explorer/BSLeYeI. "AH Idl (Hex KeypadIDisp lay Version) . 0 RFModulator Idt (allows you to UM~ you r TV M!t as a monitor )
SI29.95 plus $3 posl. & insur . _••$8.95 postpaid. '

081< MltrOSOllBASIC on cassette tape. 564.95postpaid. 0 181< IlAMIdl(S·1oo board exp ands 11l 6olk) . . . 1199.95plus $2
0 81< Mlcroson BASIC In IlOMldt(requ ires Levels " B". "0" and pos t. & insur.

"E") .. . S98.9.Iplus $2 posl. & insur. 0 32k IlAM Idt ... S299.95plus $2 posl. & insur.
o Le\'d "0" (ll-IOO) Idl . . . $49.95 plus $2 posl. & insur. 0 48kIli\M Idt . . S399.95plus $2 post & msur
o Le\'d "e" (ll-IOO &-<:anI expander lldt. .. $39.9.1 plus $2 po s t. 0 64k IlAM Idt. . . $499.95 plus $2 posl & msur

& insur . 0 16k RAM Expanston Idt (to ex pand any or the above in 16k

~ :=:~l~l.:l~iidF:9U~S~u~~h~or. • 0 ~~~k.aog ~1Uers; :::::rusf,jQ~;s~~~dur. each.
o DeluxeSleel cabinet for Explorer/55 .. . $49.95plus $3 PllSI. 0 12" \'Ideo MonItor (IOMHz bandwidth] . . . 1139.95 plus 55

& insur. pos t. & insur.
o Fan For Cabinel . . . 115.00 plus 11.50 posl. & insur. 0 llegtnner's Pak( see above) SI69.95 plus 54 P" SI. & insur.

o ASCI JCeyboardICompoler Terninal Idt: features a full 128 0 Expertmenler's Pak I" " above) . . . 1219.95plus $6 1""1. &
cha racter se t. u&1 case : full cursor contro l: 75 ohm video Insur .
output: convertible to baudot output: selectable baud rate. 0 Spedal Mlcruson BASIC Pak\lllhoul Terminal[see above]. .
RS232·C or 20 rna. I/O . 32 or 64 charac ter by 16 line formats. 5329.95 plus 57 post. & insu r. .
and can heused with eithe r a CRT monitor or a 'IV !Wt (if you 0 Sa me as above. plus ASOI keyboard 'lerminal "1th cabinet,
have an RF modulalor) .. . $149.95plus $3,00 post. & insur. GelFree RFModulator(see above) . . . $499.95plus 510 posl.
o DeLllXe Sleel cabinet for ASCII keyboard/terminal . & insur .

119.9.1 plus 52.50 posl. & insu r. 0 SPedal8" DIsk Edltloo Explorer/85 (see above) . .. 114gg.95
o Newt Termina1JMonUor: (See pho to) Same features as above. plus 526 post. & insur .

exce pt 12" mo nitor w ith keyboard and terminal is in delu xe 0 ~red & tested . . . 51799.95 plus $26 post. & insur .
single cabinet: kit . . . 1399.95 plus $7 posl. & insur. 0 Extra8" CDC tloppyDrlves .. . $4gg.95plus 512post. & Insur.

o Hazeltineterminals: O ur prices toe low 10quote - CALL US 0 cabinet & I'ower SUpplyFor DrIve. .. S8Q.95 plus $3posl. &
o CALLLear.slgter terni nalslprinters: Our prices too low to quo te: insur.

US 0 DrIvecable set-up ForTwoDrIves. .. 125 plus $1.50 1""1.&
o HexJ(eypadlDlspiayIdt . .. S8Q.9.I plus 52 1""1. & in.sur. insur.•....................................................•..•...•................••.......••••••....•............. ... ........••
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serv;c~ clinic .

If that capacitor keeps burning up in your set, here may be
the reason why. JACK DARR, SERVICE EDITOR

a

service
questions

If the failure characteristics sound fa
miliar , it's the same thing that happens
with the fast-recovery diodes that are
used in these same circuits. If a stock type
is used, it will promptly overheat because
it cannot recover fast enough from the
sharp pulses, and thus is subjected to too
much reverse curre nt.

Hig h-frequency pulse currents can
cause some really odd things. In one case,
the symptom was that a resistor kept
burn ing up. On the load-side of the resis
tor there was a nice big electrolytic capac
itor. My snap judgment was that this
capacitor was leaky. But when the capaci
tor was replaced, the resistor just burned
up again. The cause turned out to be a
small bypass capacito r on the input side
of the resistor that was used to filter out a
very high pulse. When this capacitor
opened up, it permitted the high pulse to
go on through the resistor, and get to the
electro lytic . To the pulse, the electrolytic
looked like a short to ground and too
much current flowed through the resis
tor. We usually look for a short on the
load side of a burnt resistor , but in this
case it was just the opposite because of
the high pulse curren t.

So, if you find capacitors gett ing hot
and burning up, check the factory parts
list to find out what type of capacitor
should be used for replacement. It can
save you a lot of trouble in the long run.

Anti qu e sets
I have a flyer on my desk saying that

the Antique Radio Services (also known
as Supreme Publications) people, former
ly dealing in old radio equipment, have
now expanded to cover early-model radio
and television service data. They have
many old Rider manua ls, and Sams Pho
tofact folders, as well as other data now
out of print. .

The address is Antique Radio Services,
Att'n Hartford Beitman, 646 Kenilworth
Terrace, Kenilworth, IL. 60043. If you're
into rebui lding old sets, this is the place
to get in touch with. R-E

DON' T DIG FOR PART NUMBERS
I have a Silver ton e 528.54870stereo for

repair. Bo th output transform ers have
continued on page 96
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was shown on the schematic as only rated
at 100 volts. There really is only a small
DC voltage across it, but there's a large
pulse voltage. .

Chec king the Magnavox parts list, it's
listed in the critical parts area as a 1.25
~F specia l capacitor rated at 100-volts
DC. If the chassis used a horizontal-cen
teri ng potentiometer (see Fig. I-a) the
part number is 250653-5 . However, in
some chaSSIS the horizontal-centering pot
is not used (see Fig. I-b), and in these,
two 1- ~F capacitors (Part number
171363-1), shipped as a kit, are hooked in
parallel across the C309 connections. Al
though these capacitors are available on
the replacement market, for some reason
we can 't get cross-references for substitu
tions and so we must use exact factory
replacements.

The principle here applies to sets of any
make, as long as the capacitor is used any
where in the high-pu lse circuits or any
place where high currents flow at the
horizontal sweep frequency . What is spe
cial about these capacitors is that they use
a dielectric material that is capable of car
rying high pulsejRF currents without
overheating.

If you are not certai n that a special
capacito r is needed, there is a simple test
you can try: Put a stock capacitor in
there, and if it promptly burns up, odds
are you need a special one. Capac itors, as
well as resistors, burn up due to too much
current. With a resistor, it's usually DC,
but with capacitors usually only a high
pulse-current can make a good capacitor
burn up from dielectric heating. (Al
though heat is also a good indication that
a can-type electrolytic capacitor is leaky
and about to fail.)

FIG. 1
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EVERYONE REMEMBERS THOSE FAMOUS

four-legged capacitors that caused so
much trouble a few years back (They are
used as collector-shunt capacitors on ho
rizontal output transistors). These, as
well as other special capacitors found in
late-model sets, must be replaced only
with exact duplicates. They can not be
replaced by ordinary bypass capacitors .

These capacitors are used in circuits
where there is a high-amplitude pulse at
the horizontal sweep frequenc y (or a mul
tiple of it). This frequency (15,750 Hz) is
in the audio range although it is often
thought of as RF . It acts like RF because
of it' s high amplitude (as anyone who has
ever placed an unwary fingertip too near a
high-voltage rectifier input has found
out).

The key clue to the type of capacitor
required lies in its circuit location. If it is
in the horizontal circuit, especially in a
circuit carr ying a high current or pulse,
the capacitor should be a special high-RF
type. I ran into an example of this only
last week. The set was a Magnavox T982
04C. Capacitor C309 was shorted and
burnt up. It was replaced with what
seemed to be a good substitution-a 0.25
~F capacitor rated at 400 volts. It
promptly got very hot and burned up too.
A 600-volt type did the same thing. A
4-~F capacitor rated at 450 volts AC did
make the set work, but it too broke down
in a couple ofweeks.

After some difficulty in finding C309
on the schematic (see Fig. I), it turned
out to be the horizontal-deflection yoke
return capacitor. All of the deflection
current must flow through it and this can
reach very high peak values. Actuall y,
what was confusing was that the original
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_ TTL _
7400 . .• . • • 2/.85 7490 . .... .
7402 . . . • . • 2/ .85 7493.. .. .. .85
7404 . . . . • 2/.85 74100 . . • .• .• 2.25
7406 . • •. • .2/1.19 74109 . .: .2/ 1.19
7407 • • . . . .2/1.19 74121. . . ... .69
7408 . • . . . . 2/.89 74123... . .. .99
7410 .. .•. . 2/.85 74150.... •.. 1.95
7414 . • . • .. .99 74154.• . • .• . 1.95
7417 . • • . .•2/1.10 74157. . .99
7420 . . . . . • 2{.85 74161. .• 1.19
7447 .• .•• .. .19 74164 . • . 1.59
7474 . . • . .69 74174 . . . 1.59
7475 • . . • .79 74175 . . .1.49
7476 . • . . .69 74192 . • . 1.19
7485 .. .. •. •1.19 74193 . • . 1.19
7486 .. .• • . 2/1.19 74367 . .. . . . .99
7489 . • . . .. 2.99 74393. .. •..• 1.95

GBIOO Cer . Cap s. (100) 2.95
GBIOI Mylar Caps . (60) 4.95
GBI02 Electrolyt lcs (60) 4.95
GBIOJ Tantalums (40) 4.95
GBIOS TT L IC's (~ 4.95
GBIIO Asst . LEOs 100) 5.95
GBII3 Trimmers ( ) 4.95
GBII6 If4w Resist . (200) 2.95
GBII7 I/zW Resist . (200) 2.95
GBIlO Slid eSwltch (25) 3.95

GBI 23 Heat Sinks (30) 3.95
GBI27 Tr ansistors (100) 3.95
GB137 Cho kes (SO) 3.95
GBI3'l Term. Strips (40) 3.95
GBI40 Spc r/St nd ff (ISO) 2.95
GBI41 Washer s \200) 2.95
GBI45 LU9S (100 2.95
GBI54 1&2w Resist . (100\2.95
GBI62 r-ses. DSplys. (SO 5.95
GB173 3/8" Pots . (100) 5.95

fiiII LS Schottky
74LSOll. . . • . .55 74LSI09 . . .79
74L502. .55 741..5123 .. . . 1.95
741..504. .69 74LSI38 . . .. 1.49
74L508. . . .55 74LSI39 . .. . 1.49
741..510. . • .55 741..5154 . . . . 2.49
74LS14. . . 1.09 741..5157 . . .. 1.49
74LS3O. . . .55 74LS161 . . . . 1.79
74L532. . . .69 741..5174 .. . . 1.79
741..538. . . .69 741..5175 . . . . 1.79
74L 542. 1.49 74LSI92 • . " 1.89
741..547. • 1.49 74LS I93... 1.89
741..548. . . 1.79 74L5221 . .. 1.95
741..573. . . .79 741..5244 . .. 2.49
74LS74. . . .79 741..5245 . .. 3.49
74LS75. . . .99 741..5 367... 1.29
74L 585. • • . 1.95 74LS374 . 2.49
74LS9O. . .. 1.09 811..597. 2.49

POTENTIOMETERS REGULATED POWER SUPPLY KI T SOCKETS

'TI
m
lJl
:D
C»
~...
coco...

. 2/ 1.19
· 2/.89
• 2/ .89
• .99
• 2.25
• 2/ .69
· 2/.69
• 2/ .79
· 2/ .79
• 2/ .69
• 2/.69
· 2/.79
.2/ 1.29

2N2219A .
2N2222A .
2N2907A. . •
2N3055 .
2N3n2 .
2N3904 .
2N3906.
2N4401.
2N4403.
2N5129.
2N5139.
2N5210.
2N5951.

Wire Wrap
14 pin WW tin .75
14 pin WW gold 1.09
16 pin WW ti n .79
16 pin WW gold 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p , p lug/cover 1.29
16 p, plug/cover 1.39·
24 p . plug/cover1.95

Also, The Molex Line

12VDC AUTOMOTIVE/
INSTRUMENT CLOCK MODULE

.30 0 GR E EN D IS PLAY

MA 1003 $19 .95

IN751 . . .. 2/ .59
IN757 . . . • . 2/ .59
I N1188 . • . .. 2.69
IN3600... .. 5/ .99
IN4OO1. . • •. 4/ .59
I N4004. . . • . 4/.69
IN4007. • • . . 4/.79
IN4148. . • . .10/.99
IN4733. . . 2/ .69
IN4734. • • 2/.69
IN4735. . . 2/ .69
IN4742. . . 2/.69
IN4744. • • 2/ .69

Lo w Profile
8 p in LP . . . 2/ .59
14 pin LP • • . 2/.69
16 pin LP .. • 2/. 79
18 p in LP 2/.89
20 p in I..P 2{.99
22 pin LP 2/ .09
24 p in LP. .. .79
28 p in LP. .. .82
36 pin LP . • . .99
40 pin LP. • . 1.19

DIODES & TRANSISTORS

$ 3 1 .9 5
3 4 .95
36.95
47.95
52.95

• $5.49
• 5.9 5

TOOLS

P.C. Board Vise .• • •.•. •.• $12.49
5"Wire Strip'/Cut. (12-2 4 AWG). . 3 .9 9
10" llD-120V 30W Solder Iron .. 7. 50
Replacement Tip for SG-30 S. Iron 1 .25

DTE·S (Pictured) • • • • • • • • . . •
DTE-ll (P ictured) •. • • .••. .. •
DTE-14 • . .• . . • . . .•• • •.••
DTE-HK (Case for JE600) . • • • •.
DTE-AK (Case for JE610) (Pictured)

JS-l00K lOOK Linear Tape r Pots .
JVC-40 40K (2) Video Controlle r

Uses LM309K. Heat S ink
provided. PC board con
structlon. Provides a sol id
1 amp @ 5 volts. Can supply up
to ±5V, ±9 V and ±1 2 V with
JE205 Adapter. Includes compo
nents, hardware and instructions.
3~"x5"x2"H

JE200 $14.95

DESK TOP ENCLOSURES

PCB-3
WS-150
00-30
SG-TIP

WALL TRANSFORMERS
AC250 250mA 12VAC (117V/60Hz) .•. $3.9 5
DV9200 200mA 9VAC (117V/60Hz) .•• 3.95

MICROPROCESSORS
ZSOA CP U (4MH zl 14.95
MC6800 8 Bit MP U 14.95
8080A C P U 7.95

3.95 ~m ~~gl~~~trc~~1 Bus Driver U~
4.95 2513/2140 Character Generator 12.95
2.25 8T97 T rl-S t at e He x Buffer 2.25
2.95 1-;.;.,:......:..-..:......;...;....;..-..:..-------- --1 AY-5 -1013 30K Baud UART 6.95
2.19 AY-5-2376 88-Key Keyboard Encoder 13.95
3.95 2114-3 4K Static RAM (3OOns) 9.49
.59 MK4116 16K Dynamic RAM (250nsl 9.95

1.49 2708 8K EPROM 10.95
l:~ 2716 16K EP RO M (+5V) .19.95
2.39
1.49

3/4 Watt @ 70°C
15 Turn Pot.
Linear Taper

I..M7805T . . 1.75
I..M7812T • . 1.75
LM7815T 1.75
LM380N. 1.49
I..M384 N • 2.49
I..M555N. .69
I..M556N. 1.49
LM565N . 1.95
LM566N. 1.95
LM567N . 1.79
I..M723N. .79
I..M741N•. . • .65 ~;.;;....;..;.;_...;,,;,;;,:;;,;.;;.;......;.;;..,;,..;,,;,:....;....; ..
I..M1310N • • . 2.95
LMI458N • . . .99
LMI488N . • • 1.59
LM 1489N . . . 1.59
I..MI800N • . . 4.49
764nN . • .. • 3.95

loon 500n lK
5K 10K 50K
lOOK 500K lMeg

LM301N. . • • .59
LM 305H. . • . 1.39
LM307N . . .75
LM308N. . 1.19
LM309K . • 2.25
LM310N . • 2.69
LM311N. . 1.49
LM317T . • 2.29
LM318N . . 2.95
LM319N. . 2.95
LM32OK-5. 2.25
LM7905T . 1.75
I..M7912T • 1.75
LM7915T • 1.75
LM323K . . 5.95
LM324N. . 1.29
LM337T. . .. 2.29
LM339N. . • . 1.29

lK 5K 10K
25K 50K lOOK
1 Meg

4000 ..
4001 .
4002 .
4006 • • ••
4009 . •• •
4010 . • . •
4011 . .. •
4013 . .• .
4016 . . . •
4017 ..
4018 • .
4020 ..
4023 ..
4024 ..
4027 ..

CONNECTORS

2 Watt @70°C
7 Is" Slotted Shaft

Linear T aper

CMU .. $2.95 830P .. $1.79

_ CMOS f'JfflfJ
.69 4030 • . • . .
.69 4040 •• •••
.69 4044.

1.95 4046 .
.89 4047 .
.85 4049 .
•69 4050.
.85 4051 .
.85 4066 .

1.49 4069 . . •
1.49 4070 •• . •
2.19 4071 . . . .
.49 4081 . •..

1.29 4093 •. •.
.89 4511 • .••

_ L1NEAR _

DB25P D-Subm lnlature Plug
DB25S D-Subm lnlature Socket
0851226 Cover fo r DB25P/S
22/44SE P.C . Edge
UG88/U B NC Plug
UG89/U BNC Jack
UGI75/U UHF Ad apter
50239 UHF Panel Recp.
Pl.258 UHF Adapter
PL259 UHF Plug
UG 260/U BNC Plug
UGI094/U BNC Bu lkhead Recp.

CIRCLE 13 ON FREE I FORMATION CARD
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SERVICE QUESTIONS
continued fro m page 94

open primaries. I can 't find replacements
for them anywhere. Sears has discontin
ued them, and Thordarson shows no
replacement. Where can I get these?
D.D., Moundville, IL

Fortunately for me (and you!) this is a
tub e-type job. In such cases, you don't
really have to bother looking up part
numbers of the original. Look at the
specs . You can guess at the wattage rat
ing by the tran sformer's size; small ones
about 5 watts , slightl y bigger 10-watts,
and so on. In your case, the tub es are
6BQ5's. Those have a plate impedance of
5,000 ohms, and the output impedance is
supposed to be 8 ohms. .

Just look for a transformer with a
5,000-ohm primary , and an eight -ohm
secondary, say at 5 watts (guess in this
case)-and there you are . Thordarson's
24S92 should do the job for you nicely.
You'll find two full pages of tub e types
with the appropriate replacement trans
formers, on pages 156-157 of the Thor
darson catalog.

FUSE BLOWS
In this Sharp 3K-63, I've tried several

things to find why the +105-volt line is
being putted down, blowing the fuse. Only
one that helps is opening the base to the
horizontal output transistor/ Open the

collector, same thing. Why?-E.B. MeG.,
Washington, DC.

Th at was the first letter. I told him that
removing the base dr ive from horizontal
output evidently let th e transistor cut off;
so, no excess current. However, with nor
mal drive, the current went too high, and
blew the fuse. Th e DC supply circuit was
good; only when there was AC drive pre
sent did it dra w too much .

Feedback from Mr. McGee was that,
after checking all other th ings on and
around the flyback, he suspected the fly
back itself. He was right. A new flyback
cleared up all the problems. It was defi
nit ely pumping into a short circuit.
Thanks, Mac .

VERTICAL PROBLEM
I've received repeated callbacks on this

Zenith 19EC45. Problem is vertical; raster
comes up from bottom almost lot, of
height. I replaced Q708, and it works.
However, it comes back in about three
months, same thing. Cooling that transis
tor results in full raster. Transistor
doesn't check bad, but a new one will
make it work again/ (for a few months.)
I've been using Sylvania ECG-152's as
substitutes. Any help will be appreci
ated/-E.S., Baltimore, MD.

Th e ECG-152 looks as if it should
work here. However , from the results, it
must be overloaded somehow. It may be
getting a peak that goes above the rating.

Suggestion (in all cases like this ): Check
specs of substitute. Now, look for one
with higher voltage and current ratin g.
Here, something like ECG -375, which is
a vertical deflection transistor, same case,
etc., with a 150-volt rat ing, and 3-amp
current. The heck of it is that the only
way to find out is to put one in and try it.
Keep your fingers crossed.

HOT CAPACITORS
Your idea worked! In this Admiral

T43 KIO-I A, Ca pac ito rs C H65 and
CH 16 were running hot. I obtained exact
duplicate Admiral capacitors, wired them
in, and presto-nice cool caps. (Note:
Call WATS Line for Admiral part s-l 
800-447-8361, if you didn't see it be
fore.)

Thanks to Ronald Lippert, Rockwood
PA for the help.

(Note: When calling the WATS line,
be sure to have Admiral part numb ers! In
the above case, they were CHI 6, No.
65A239-22; CH65, No. 65A239-21.),

SLOW-BLOW FUSE FAILURE
I'm puzzled by a Motorola TS-929 B31

chassis. The slow-blow fuse in the hori
zontal output-tube cathode blows; I've
changed three of them in a year. Current
doesn 't seem to be too high, about 220
ms: Grid drive OK, etc. Don't get it
W.M., Phoenix, AZ.

continued 011 page 98
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I Electronics Paperback Book Club 1

Quality Paperbacks at Affordable Prices I
In $ 1S for - 1S% discount n $25 for - 20% discount

I've checked off the book I want FREE and have included my I've checked off the free book and have enclosed my $25 mem-I
$15 membership fee. I understand that this fee makes me a bership fee. I understand that this fee makes me a member of

Imember of your book club for one year and that during that time your book club for one year and that during that time I can order
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I
· credit toward future purchases.

D CASH NOW I've checked off the books that I want to buy.
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I
in 25¢ per book for shipping . NYState residents add Sales Tax. Total it up, 0 52 Projects Using The 741 $2.95
enclose your check and mail. 0 28 Tested Transistor Projects $3.50
o 1st Book of Hi-Fi Loudspeaker Enclosures $2.75 0 Electronic Calculator Users Handbook $2.95
o Radio Circuits Using IC's $3.50 0 Handbook Of IC Audio Preamp and Power Amp Construction $3.251

,
.0 Single IC Projects $3.95 0 50 Circuits Using Germanium Silicon and Zener Diodes $2.25
o IC 555 Projects (Expanded Edition) $4.50 0 50 Projects using Relays SCR's and Triacs $2.95
o Handbook Of IC Equivalents and Substitutes $1.95 0 50 FEr (Field Effect Transistor) Projects $3.50 I
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0 First Book Of Diode Characteristics , Equivalents & Substitutes $2.95 0 Digital IC Equivalents and Pin Connections $6.95o A Practical Introduction to Digital IC's $2.95 0 Linear IC Equivalents and Pin Connections $6.95o Beginners Guide To Building Electronic Projects $3.50 0 50 Simple LED Circuits $2.25
o Essential Theory For the Electronics Hobbyist $3.50 0 How To Make Walkie-Talkies $3.50 I
ILJ tst Book Of Transistor Equivalents and Substitutes $1.95 0 Popular Electronic Projects $3.50

o 2nd Book Of Transistor Equivalents and Substitutes $2.95 0 Electronic Music and Creative Tape Recording $3.50
o How To Build Your Own Metal & Treasure Locators $2.95 0 Projects In Opto Electronics $3.50
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Coming up
The next two sections of this series will

give instructions for building the relay
driver board that supplies 5-volt signals to
the board described here ; for building a
Touch Tone encoder to generate signals
for remote-control operation; for the
companion decoder that supplies logic
level signals to the relay-driver board, and
for an FM transmitter to get the signals
from the encoder to the decoder.

And, for everyone waiting to let his
computer do the work, the relay-driver
board will also accept instructions from
the computer's parallel port.

Just wait till you see what's coming
u~ ~E

To order your copy :
Complete coupon and enclose it with
your check or money order for $6.00. We
will ship your reprint, postpaid in U.S. and
Canada within 6 weeks of receipt of your
order.. All others add $3.00 for postage.
New York State residents must add 48¢
sales tax .

Please pri nt

(Name)

adia
EIBalranl••
SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

: lad D-EIRI....I
I Satell ite TV Reprints
: 45 East 17th Street
I New York , N.Y. 10003
I

: (Street address)
I I want reprints @ $6.00 each, postpaid.
II have enclosed $ . N.Y. State residents c::-:----------:::---c-------=:---,-
I must add 48¢ sales tax . (City) (State) (Zip)
L ~

Send away today for your 36-page book
let containing complete reprints of all
seven art icles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr .
This al l-inclusive report gives you all the
data you need to build your own Back
yard Satellite TV Receiver.
• TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TVsignals from
space.
• LEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need .
• RECEIVER CHARACTERISTICS, tech
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

Don't miss out again!
• ANTENNA DESIGN... and exactly how
you can build a spherical antennae, while
keeping total earth station cost for the
complete system under $1,000.
• THE FRONT END is critical when you
build your own system. We help you ex
plore several different approaches to
making one that will work for you.
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct
from-satellite TV reception in your own
home.

case, a lead counterweight can be fabri 
cated and attached to a rod inserted into
the shoulder assembly and extending
backwards from the joint as shown in Fig.
64. Move the counterweight back and
forth until the motor operates without
strain .

FIG. 54-LEAD COUNTERWEIGHT (left) is used
if weight of entire arm assembly puts too much
strain on shoulder motor.

FIG. 53-COMPLETED EXTENDER ARM shows
how new motor is attached and how it is con
nected to drive threaded rod .

holes at both points. Cut off the excess
end-material to leave semicircular open
ings with a I/.-inch diameter.

Drill two li s-inch holes, 'I w inch from
each edge of the plate for the push rods,
and tap them for an 8-32 thread. Finally,
drill another lis-inch hole at the exact
center of the piece, and tap it to 8-32, as
well. That hole will be used to attach the
push plate to the forearm.

Position the push plate against the steel
cross-bar rod that used to belong to the
elbow and, using a center punch, mark
the exact center of the hole that was just
drilled in the push plate . Set the push
plate aside and use a # 19 drill bit to drill
completely through the cross-bar rod.
The push plate will be attached to the
cross-bar rod using a 'I. X 8-32 screw
inserted, of course, through that rod into
the threaded hole in the plate .

Final assembly
Cut the 1/.-20 threaded rod from the

original arm to a length of five inches.
That rod is pushed through the end plate
and threaded into the traveler plate for
approximately two inches . Install the two
four-inch push rods and secure them to
the traveler bar with 8-32 hardware.

Secure a shoulder-lock gear (l inch,
72-T, 72-pitch) to the upper-end of the
threaded rod and, having inserted the
threaded rod into the bearing, clamp the
assembly into place on the shoulder-hinge
bar.

Replace the motor that originally drove
the threaded rod with a small 12-volt DC
miniature motor (see parts list) and
attach a 0.305-inch, 20-T, 72-pitch gear
to its shaft. Secure the motor to the out
side square bar on the shoulder-hinge
mount and attach the square bars (and
the arm they're attached to) to the shoul
der motor as shown in Fig. 63.

Limit switches can be installed on
small aluminum plates attached to the
end plate and mounted under the motor,
which is fastened to the aluminum bar
mounting-post. Those limit switches take
the place of the ones that are used in the
flexing-elbow assembly and are wired
accordingly.

The additional weight of the manipula
tor may present too great a load for the
shoulder motor to handle. If that is the

UNICORN-1
continued from page 63
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Quick test, pull the high-voltage anode
lead off. Everything works fine. Put it
back on and zap!-M.H. Gross, Hurst,
Texas .

(Thanks very much. New one on me! I
should know by this time that I have not
heard everything yet, and probably never
will. One to be remembered, in the cases
where "Everything is all right, but it
won't work!")

NO VIDEO AT FIRST
When I turn on this Magnavox T936, I

have sound, but the video won't come on.
After about 15-20 minutes, it comes with
good color, etc.1 About 40 minutes later,
the picture jumps and tears. I wrote you
about that and you suggested a few
things. Checked them all out, and finally
found that the 3rd video-IF transistor was
causing the whole problem. Incidentally,
do you know of a substitute for B 129N1
Magnavox?- Yusuf H. Bandukwala,
Houston, TX.

Glad you found it. Oddly enough, if we
have a bad IF transistor, it seems to be in
the 3rd video-IF stage more often than in
the rest! Recommended substitutes for
129Nl transistor are RCA SK-3716 or
Sylvania ECG-161. Thanks for the feed
back. R-E

NEW IDEAS
continued from page 88

reset and also triggers IC4, another 555
one-shot. Its duration is controlled by
R2-C2 and during its "on" period, it
lights the UNLOCK LED and activates a
five- or six-volt relay. The contacts of the
relay, in turn, can be used to control a
solenoid-operated lock, a car's ignition
circuits, an automatic garage-door open
er, etc. When IC4 has "timed-out,"
(about 30 seconds, using the values in the
schematic) the relay opens.

The combination lock has several fea
tures intended to prevent its being opened
by someone who does not know the prop
er combination. First, of course, is the
time limit on entering the combination.
Second, if any number is pressed out of
sequence, the output line of IC3 will not
go low, which means that even if the next
key pressed is the correct one, no signal
will be transmitted to IC5-b. Finally,
switches S8-SIO are connected so that if
they are closed, they will reset the count
er to O.

Any seven-digit number, where no dig
it is used more than once, can serve as the
combination. Just wire the switches so
the first number corresponds to S 1, the
second to S2, etc.

In closing, a word to the wise---don't
use your telephone number even if you
have one without repeated digits! It's too
easy for anyone to obtain and is probably
one of the first things someone looking
for a combination would think of try
ing.-Tom Rezachek

HINT
You had an item on the GE 15XB hori

zontal oscillator in your August 1980.
issue. Here's one more thing that was not
mentioned. If you replace any of the parts
inside the shield of the oscillator, be very
sure to put the shield back on before test 
ing. The oscillator in those won't run on
frequency if it is left off!-Mark Wil
liams, Miami, OK.

(Right! Evidently that circuit is built
so that the shunt capacitance of the shield
is an important part of the circuit. Works
like that in several cases, especially in IF
and some color bandpass circuits.)

INTERMITTENT FUSE BLOWING
I've got a heck of a problem: this GE

19YC chassis blows the 1.8A fuse (in the
+135V line.) I've tacked a circuit-breaker
across it to save fusesll've been all over
the thing; all I found was that if I discon
nected the blue wire to T815, the fuse
wouldn't blow. Raster is very narrow, but
the high-voltage stays up, etc. (T815 is
the pincushion-corrector transformer.)

If I reconnect that wire, it may work for
a couple of hours-then all of a sudden
powI I got some odd readings around
here in the resistance, too. That is weird;
helpl-J.C., Texas City, TX.

Crystal ball says that you have proba
bly got an intermittent short to ground,
or another winding, in that winding of
T815. This is the horizontal winding;
there are high voltages on it. You can get
some really odd faults in that transformer
although they 're not all that common
(thank goodness!) Suggest you try a new
transformer.

HORIZONTAL-OUTPUT FAILURE
I wrote you last December about 'a

Sony KV-I 711 that was eating horizontal
output transistors. You tried to help. I
have just found the cause in this case. It
was a shorted picture tube! Ran into the
same th ing in another Sony, a KV-9200.

SERVICE QUESTIONS
continued from page 96

If it takes about four months to blow,
that is a slow-blow fuse indeed! Seriously,
that sometimes happens. Check the fuse
after it opens; look at the ends of the fuse
link. If there is a distinct "blob" on both
ends of it, that (use was blown by excess
current. However, if there are no blobs,
but the open in the link is hardly visible,
the fuse is a victim of metal fatigue .
Another symptom: the link often droops
in the middle.

Heat can cause that. Check and clean
up the fuse-holder. Alternate: use a pig
tail fuse, and leave the leads long enough
to get it away from the chassis. Also, you
might try using a circuit-breaker of the
proper rating, tacked across the fuse
holder. Those are equivalent to a slow
blow fuse.

SOLDERING &
DESOLDERING

KITS

Everyirmg needed
to solder or de ·

solder or both . All
in a handy lifetime meta l

box with hasp.

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

State Zip__

Penc il style. Safety light. Some ope rate at4oW. idle
at 2Ow. 8 tip sizes. 2 and 3 wire neoprene cords.

Enterprise Development Corp.
5127 E. 65th st • Indianapolis IN 46220

t\ PHONE (317) 25 1· 123 1

City

WERSI ELECTRONICS, INC . Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name _

Address _

The most advanced - most versatile organ
you eve r dreamed of Is now within most
everyone's reach •• • because you build it
yourself the exclusive WERSI way.

Expand your Instrument according to
your taste and budget. With WERSl's
'Building B lock ' system, you'll never
need to trade organs agalnl

Superior WERSI qual ltv also available In
p iano s, synthesizers, amps, rhythm units,
etc. ••• kit or factory assembled .

Send $6 for the exciting Sight and Sound
package everyone raves about. You'll
receive the famous "WE RSITIME 2"
12" LP with accompanying libretto as well
as a full color , 104 page manual, widely
acclaimed as the encyclopedia of organ
builders, Introducing you to the
Wonderful World of

,QIIII§I-;I=t1 wO~ld leader I~ quality
~ .;;;;;1._. dO-It-yourself Instruments
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More information on computer products is available.
Use the Free Information Card inside the back cover.

APPLE COMPUTER ACCESSORIES. the Apple
cstions Series. is a line of devices designed for
the Apple /I computer. The A/-02 Analog Input
Card is a sing le-card data acquisition system with
16 analog chan nels. Each channe l is monitored

CIRCLE 121 ON FREE INFORMA TION CARD

wit h 8-bit reso lution. Channels are individually
addressib le and conversion time is 70 rntcrosec
onds.

The Latched Analog Output Card, the A003
(shown) is available in 2, 4, and 8-channel conf ig
urations. A program written in any language can

set the output of a channel with a single opera 
tion . The A003 accepts an 8-bit quantity and pro
duces either a 0 to 10 volt or a -5 to + 5 volt
output (jumper selectable).

The 0109is a complete digital interface system
on a single App le /I Card. It feat ures 32 input or
outp ut lines, opti onal curre nt drive and isolation ,
interrupt capability, two shift registers and four
programmable timers.

The SC14 is a Signal Cond itioner System for
analog Inputs. Input voltages in millivolts may be
amplified to provide a full-scale read ing and low
pass filte ring may be added to reduce noise. Each
channel of the SC14 is indiv idually programmable
and the unit transmits a low impedance 0- to 5
volt output. Suggested reta il prices : A/-02 is
$299; A0031s $195 to $437 (depending on config
uration); 0109 is $330; SC14 is $255.-lnterac
tive Structures, Inc., 112 Bala Ave., Box 404,
BaJaCynwyd, PA 19004.

AIM-65 ENCLOSURE, designed for the Aim-65
microcomputer, is made from high-st rength ABS
plastic and comes complete with mounti ng hard
ware, wire, and switches, ready for assembly. All
parts are pre-cut and drilled and there Is room for
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two additional boards. Color is white with blue
base. Price is $49.94 plus $2.50 for shipping and
handling .-Don-EI Enterprises, 3261 Michigan
Ave., Costa Mesa, CA 92626 .

PERSONAL COMPUTER, the Challenger 1P Se
ries 2, is an enhanced version of the C 1P. It has
8K memory and now offers new sound, mus ic and
voice output capability via a digit al to analog con
verter. The computer has a variety of applica
t ions: Its wide range of screen formats and resi
dent BASIC makes it useful for educational pur
poses; and with its modem interface it can be

PriceWithout sacrifice.
HITACHI \'-3028 &\'-152B
Put a proven Hitachi dual-trace oscilloscope on yourbench
foras littleas $735.OurV-152B 15MHz model includes un
precedented sensitivity (l mV/div.)...lOX sweep magnif-
ication front panel XYoperation...trace rotation...Z-axis
input and more. Need greater bandwidth? Our V-302B
model is the only30MHz dual-trace scopewithsignal 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-yearwarranty...the longestin the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scope foryourdollar thanat Hitachi. Writeformore details.

Hitachi..:rhe measure
of quality
• V-152B 15 MHzDual Trace $735·
• V-302B30 MHzDualTrace $995·

· Probes included.

~!jJ!~£tlJ.
175Crossways ParkWest
Woodbury, NY11797
(516) 921-7200
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SOFTWARE, 6502 Development System, con
tains within one program a text edit or, assembler,
disassemble r, and symbolic debug ger. The sys
tem resides in a littl e over 8K of RAM memory . It
is available on App le com patible diskettes and
also on EPROM, with socket adaptors to replace
Integer BASIC and convert the Apple computer
to a dedicated 6502 Developm ent tool.

The Text Edit orsupports the entry and mainte 
nance of the 6502 assembler text files and has
several commands including auto line numbe ring,
Locate and Replace labels, Load Text file from
disk, etc.

The Assembler can proces s all 6502 op-codes
as well as pseudo op-codes such as ORG, OBJ,
EQU, etc .

The Disassembler will disassemble a specified
port ion of machine resident code and produce a
text file compatible with the Assembl er. It in
cludes a dump comm and to dump memory onto
the CRT, listing both hex and ASCII values.

The Debugger aids in testing machine language
code by executing a program step by step , and
display ing each instruct ion and the values con
tained in up to 500 memory locations . Price is
$395.- Microprod ucts, 30420 Via Rivara, R.P.V.,
CA 90274. R-E

used as a remote terminal for tim esharing ser
vices. With its floatin g-po int math capabil ity and
"immediate-mode" operation, the computer can
be used as a scient ific calculator. The mini-floppy
version, C1P MF Series 2, comes with a two-disk
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operating system that allows the use of OS-65D,
a business and development system. The two
systems are expandable via the accessory 630
I/O Expanderto provide color, dual joyst ick oper
ation , dual remote 10-keypad operat ion, AC
remote-control inte rface, programmable sound
generator, program-selectable modem and high
speed por ts . The suggested retail pr ice for the
C1P Series 2 computer is $479. The C1P MF
Series 2 sells for $1,279 and the 630 Expander is
$229.- 0 hio Scientific, 1333 Chillicothe Rd., Au
rora, OH 44202.
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JENSEN TooLs INC.
1230 sOIJTh PRIEST DRIVE
TEmpe. ARIZONA 85281

FREE!
NEW CATALOG OF
UARD·TO·FIND
PRECISION TOOLS

Jensen's new catalog Is
packed with more than 2000
quality Items. Your sIngle source
for hard-to-fmd precision tools
used by electronic technIcians,
scientists, engIneers, schools, In
strument mechanics. laboratories
and government agencies. This
popular catalog also contains
Jensen's world-famous line of
more than 40 tool kIts. send for
your free copy todayl '
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Model LBo-S20A

•
2 YEAR WARRANTY

Probes included on all scopes~Oscilloscopes
)'.» :

. ~

" Model LBo-SOBA

. ~~-""""" (),,_" ~
• CII«~I MP6tetoon. bele~ ..ncl e''ll''''*''1 '"
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. ' KH ' .. _ ........ ·l ... .ltC~&< ,

·~uetM Oo.lipwl "KH. 5 C A I""'C "
. ( I~__~r..S-_...._ ...

35 MHz,
FIXED DELAY, DUAL TRACE
• Dual trace . 35 MHz bandwidth .
• 5mVlcm Verti cal Sensiti vity . • 10.0 ns

• H '{I"'y ac:c:.. . ,1'. Jdogol . ...d o...t

• l,I.,.".. rt' 1oInd ..c:l.. " c:. III C" p,II(,I" " (II'ICI " "d
Rtt $, \l.Io" tIl' IR i ""II",, · 0 :> ac e .. 'tc ,

• R~j\dOUI\.,r ... t1I.",·I" b,,"' ·"' 10' Owe<I' '' Qe

• l o u F" c lor K"'.10 1
• O~"n 0" 1 9>1b.. I1.., or ''''o..r;tlt1u.1l -."AC ..d.lpl.,

. R '- . I F COf"D<»' I~~o..' Clu I S

' O· l 00" . ' " · 'lItl l. tol Ol'b.. rSl lor ".s, tI',,~
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• Q1.c:" 1OKOQe 1"99"" OUlpu t$
• S t Ue ,., OCWr,'.cl <lI" ,'\Curd-'C c:.I1$ 1 511'N C:"

20 MHz, DUAL TRACE
• Add, subtract modes on CH- l & CH-2
facilitate easy checkout for simultaneous
pulses . sIgnal levels , drstoruon & noise
cancelling.

20 MHz, TRIGGERED
• Single trace . automatic trigger lor
highl y stabl e. bright displa y.
• 17.5nSe c rise time. • 10mV/cm to
20Vlcm Vertical Sensrtivrty : 11 steps .

• BII'II.' t"II' (_ '"'il .. I"Cl"d1 .. $I ' "ilol p.. . , t . " f\(I"''' · '.~',1 ''t .
. .... ee er... 'il'.... ..." .,• •ut ...\

• D01\ ..nd ~ ·"'il .. t .Q$~ b,l'l tQit Ql'. '''goe t'l( lI' ' U I"r""Cl .. 11
OlI'lIl'. , I,<;!"",,"t 'II'qU" l',"l'"1\

• '~" VodfOOll 'IoII t, llI'dl .. nd Rf o..tPu I fQi TV .. "d
VTReq", p fY'II'"'

• (1l".. ,· "Q CI'u'\II'D"UlI'lOC. _fClfOCOiO'1o .. e e........

30 MHz, VARIABLE DELAYED
SWEEP, DUAL TRACE
• Built in variable delay circuitry
1p.Sec to 5 Sec. • 5rnVl Div. Verti cal
Sensitivi ty.

COLOR BAR GENERATORS, BRIDGES, TESTERS.
NTSC Color Bar Pattern Completely Portable, Battery Transistorized LCR Bridge FM Multiplex Stereo
Generator Operated TV Color Analyzer Gene rator

Model Model ·
LCG- ~ LCG-
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Order with Confidence and get the Fordham Advantage!
Call fo.r TOLL FREE FORDHAM -·Master Charge

(
Oour POrIcOes) 645 9510 It.<~=;] : ~~~~~~~ard_ I I • Money Order

I • Check
in N.Y. State call (516) 752·0050 855 Conklin St. Farmingdale, N.Y. 11735 1 COD's extra

• •
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Providing Training to the Indu st ry Since 1960

Pro f~ssiona' Train ing in iI Unique CJreer Field

THROUGH THE
REV ISED

CJB

STUDY

Two-Way Rad io

IMTII
Home Study Course

A Classroom
In Your Mailbox!

Send coupon below for free course outline
No obligation - No salesman will call

I/tIITII
Mobile Training Institute

Box 73S,Camp HIII.PA 17011-US.A •

I am interested in learning more about pro
fessional FM two-wa y radio. Please send me full
details on th e MTI training pr ogram.
Name _
Address _
Crty/Stete/Zip _

study FM two· way

radio at home!
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"I'm afraid, sir , that ['m not entirely
out of the woods yet when it comes to
the programming."

hope to be flooded with your
views. Perhaps, out of it all, we
can help put together the silver
lining and blow that cloud com
pletely away.

~~
Publisher

What we need is equity. Some
basic rules. Rules like:

1. Cable companies should
provide programming only.

2. Existing programming must
not be removed from free
TV just because the cable
company is willing to pay a
higher price, even if they
have to increase the pr ice
they charge their customers
to do so.

3. An industry group with con
sumer members, not a gov
ernment agency, to set up
rules fair to both the sup
plier and the customer.

I'd like to read your comments:
you , the TV viewer; you the Cable
TV operator; you the TV manu
facturer; you the TV broadcaster;
and you the TV servicer. Send me
your comments. We'll publish as
many of them as we can. There
are many sides to this story. I

EDITORIAL
co ntinued f rom page 14

LOWEST PRICES FOR PRIME ICs!
ORDER DESK: 800· 325· 0101

In addi tion to the broadest lin e of digi tal int egrated circui ts offered snv where.
I.C. C. offers the complete line of produces from the following well known
manufacturers of electron ic components and subsystems.

"T1
m
CD
:xl
C
:>
.n
-<

Vector is The name in breadboarding, and
I.C.C. has the widest range of Vecto rbords,
Experim en ter's Boards . Vecto r Pins, Fermi
nals and Wrap Posts, Wrapp ing Too ls, and
blan k Microp rocessor Boards fo r virtually
every bra nd of Mic rocom puters.

OISCOUNT 1f r_ U_~ T"ultS ""r_

N( T 1 0 01 .$ 4 99 _ $7 00
uss n 1 500 -m99 MMS' oo

uss '''' s 15 00 14 9 99 _ SO lS
t ess In s 5000 -$9999 _ SC SO
LESS1O'\ $Ioo oo#td UII NO CH,.,RG(
L(SS15 . T~ ~.h.I/'fI'f _~ .-o.o.- 1'-. 0/

th~",US .... f tnf CJHlUJJ"'Ll1*S

65205 PHONE, (314) 474-9485

I.C.C. has in stock the com ple te line of AP Products , inc lud ing
the Powera ces, ACE Circu it Evaluato rs, Supe r-Str ips, DIP
Jumpers, PC Board Connecto rs, and even the NEW Hobb y Blox. If
AP makes it, we have it in stock for immediate delivery. And. best
of all, our Volume Discount is applicable to all of th em.

~ToUI

S 001-1 999 .
1 1000-1~"

s XOO--I 9999
S 10000-$4"99
s .sooOO- $999 "
SIOOOoo~ lJp

P. O. BOX 1837

COLUMBIA , MO

wrapping
. wire

O.K. Machine & Tool has one of the wides t line of
produc ts for wire wrapping, and the associated
accesso ries. These high quality , yet low cost, co rnpo
nents include : manual and battery-ope rated wrapping
too ls, wire dispense rs, Just-w rece units, circuit
boa rds, etc. The entire line is availab le from I.C.C.

The entir e range of 5% and 10%, % and Y, watt, type RCR
MiI·Grade resistors manufactured by Allen-Bradle y and
Stsc kpole is available from I.C.C. The esta blished reliability
levels of 0.01 % (Oran ge fifth band) - 0.001 % (Yellow fifth
band) failures per th ousand hours of operat ion at 50% rated
wattage is your assura nce of tr ouble-free circu it pe rforma nce.

Pre-Cut and Pre-Str ipped (1" from each end )
No. AWG 30 wrapping wire in ten co lors {Blk,
Brn, Red, Orq, Yel. Grn, Blue, Via, Gry, and
Whtl and in fiftee n d ifferent lengths from 1"
to 15" in four packages {50, 100. 500, and
1000 1 are available fo r low cost, yet fast and
reliable circu it and beck -panel wriring.
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1442 . 0 '>9 , .. 180 .•. 0 ,]9 7"LS 107 . • . 0 ,.. .. 7..SO.. . . . . 0 ."6 7"C30 . 0 3" " 022 • . • 1.05 " 0 160 . _ •. 1.17 N513 3A . . • 0,66
1441 0 .75 7.. 181 195 74 L5109 . • . 0.« 74505 . . . 0. "6 7" C32 • • . . 0 .3" "023 ....• 0 .35 "0161 .. •. 1.17 NE501 ,. •.. 6.00
744.. . 0 .75 7"182 . 0. 18 '''L51 12 . •. 0 " 9 14S08 .. . 0 ,48 7" CoI2 .. .• 1.00 402.. .. 0.79 "0162 . . . . 1.17 NE52tiA •. . 600
7445 . 0.75 7.. 1804 • 1 95 7.. LSl 13 .• . 0.49 74509 .. . 0 48 ' '' CIS 1.2 7 40 75 ••.•. 0 .35 " 0163 • . . • 1.11 NE53 1V •.. 3.90
1446 069 14 185 195 74 LStt .. . . 0.49745 10 .. . 0 ." 5 7" C73 ..0.714027 0.69 ..011.. . . . . 1.15 NE5se,. • . . 1.00
74" 1 065 7.. ,88 385 7"LS 113 . • •098 14511 . . 0 ."8 14Cl .. . . . . 0.71 4028 0.88 4011 5 . . • • 1.15 NE555V . •. 035
7448 0 79 74190 . 0 99 74LS125 . .• 0.62 7"515 . . 0 "8 ' ''C76 . . . 0.71 4029 • .• .• 1.13 40 192 .•.. 1.31 NE556" ... 0.90
7450 . . 020 7.. 19 \ . 0 99 , ..LS11G.•• 0 62 14S2 0 .. 0 ..5 7" C83 •... 1." 5 4 030 . .045 "0 193 • .• . 1.37 NE5601I . .• 250
7451 . . 070 7.. 192 . 0 80 7"LS132 • • 0 .9 1 7"52 1 • • . . 0 .48 14C85 •. 1." 5 4 031 ••. . 325 ..019 .. . . 1.17 NES65A ... 1.20
745 3 . 0 10 , .. 193 . 0 80 7..LS136 . 0 "8 7..512 . .. 0 .46 7"C86 • . . 0 .49 4034 ....• 2.15 "0195 . • • . 1.17 NE566V .. • 1.50
7..5.. . . 0 .10 7" 194 08 7 7.. LS1J8 . 0 9 3 ' '' S30 . 0 ." 5 14C89 . . 3_9 5 4035 .•. • . 0 99 NE56 7V ... 098,,,S!) 0 20 14195 . 0 8 1 7" LS139 , 081 1..532 • • . . 0 .70 7..C90 . 1.10 ..040 .•.•. 1.20 5E540L • . . 6 00
7"60 . 0 10 14 196 . 0877"L515' , . 0 .151..S4O . 0 ..51..C93 . 1.10 404 1 . • . • . 1 .05 SN1S451P.OSO
141 0 . 0 79 14 197 . 0 8 7 14 LS'51 . 0 ,75 74550 • 0"5 74<:95 ..• . 1.30 4042 . . ... 0 .99 15451B TC . $0 .50 SN75492N . 0.57
7412 . 0 29 7.. 198 1 " 5 74LS153 •• 0 84 14S51 . 0 " 5 , ..Cl07 , . . 069 404 3 • ••. . 0 .89 75491PC . .. 0 .52 ULN2 111.A. . 1.55
747 3 . 0 35 ' .. 199 145 74 LSl54 • 1.4074560 _ . 0. " 5 7..C151. •. . 1.35 404 089 DS75492N .. 052 u"311TC . . 085
1414 0 3574251 1.09 14LS1 S5 . . 0 89 74S64 • . 048 14C15 ... . . 3 .00 404 6 1.19 LM311N . . . 0 .85 u,.3 2"PC.. . 0 .75
741 5 . 0 "9 7" 783 '1 ](1 7"lSl !:6 . . 0 89 74S65 • • . 048 14C157 . • . 2 .05 4041 • . . • . 1 99 LM311V • . 0.85 u,.555TC • . 0 .35
74 76 . 0. 35 7..'190 . 0 99 74L5 157 ••. 0 75 74S74 . .. • 0 .78 7..Cl60 . • . • 1. 17 ..048 • • •.. 0 95 LM31..N ••. 0 .75 u.A.556PC. . . 0 .90
1480 0 40 7ol1'193 . 0 99 7.. lS1 58 0 .75 7"5 76 . .. 0 .78 14 C161. 1.17 "0"9 . 0 ." 9 LM340T·5 .. 1.10 u,. 709CV . 0.28
7481 . 0 63 7..298 .. 092 ' '' L5160 1.05 , ..578 •. •. 0 ,78 7" C162 1.11 "050 . . 0 ,55 LM340T·6 .• 1.10 u.A.100TC . . 028
7..83 . 0 69 ' '' 365 0 6 7 7"L S161 . . 1.05 7"58 6 0 .78 7" C163 . 1.1 7 "OSl . •. 1.19 l M3" OT-8 . • 1.20 u,.71 OCA . • 0 79
748 5 0 89 14 366 . 0 6 7 74 LS162 1 05 '''5112 •• 0 .18 1..C164 . 1. 17 405 2 .• • . . 1.19 LM340T·12 .1 .20 uA710PC . . . 0'19
7..86 0 ..0 7" 367 061 14lS16J . . . 1.05 7" 5113 . . 0 ,78 14C 165 . . . 1.17 405 3 ... • • 1.19 l M3..0T·15 . 1.70 u,.111C,. • . 0 .39
7" 89 1.75 7" 368 •• 0 61 74 l S164 . 1.1S 7..S1 1.. . . 0 .1874C113 . 1.29 4060 .. ... 1...9 LM340T ,2" .1 20 uA711PC. • . 039
, ..90 . • 0 " 3 74 l5168 . . 1 .015 745131 . . 0 95 74C17" . 1.15 4066 • . .. 0 78 LM3" 2p ·17 . 0.17 u.A.133PC... 066
749 1 . .... 0 59 7" lS I69 .. . 1 ..5 745 133 . . 0 ..8 7"C175 .. . 1.15 4008 ..... 0 .39 LM3"8 N . .. 1.25 u,. 7"' CT .. 0 .35
7497 . . 0 ..3 7.. lS170 . .• 1 80 7"51 34.. 0 ..8 74C192. • . • 1.3 7 4069 . 0 35 lM3 80 N • . . 0.95 uA7.. 1HC . . 035
749:i .. 0 ..3 14 LSOO. $0 3" ' .. LSI 73 . ...1.331..5 135.••. 0 .59 7"C 193 .•. 1.3 7 "0 70 . . 0 ." 9 LMJ82N . •. 160 uA748CV . 0 35
1494 . . 0 65 , .. lS0 1. . 0 .34 ''' LS174 . . • 12 0 745138 , .•• 097 74C19!>. . • . 1.1 7 40 71 . • • . • 035 LM555CN .. 0 .35 uA748 TC • . 0 .35
741)5 ••• 065 74lSO:1 0 .34 14 l 511S . . . 089 745 139 . . 1,00 7..C700. . • • 7.50 4073 ..... 0 ,35 l M556CN • . 090 uAl"58CTC . O.58
7"00 • 0 G5 H lS03 . 0 34 74 LS181 .• . 150 745 1..0 . •. • 057 Hcnl . . . 1 89 40 75 •. . .• 0 35 LM5G5CN . • 1.20 uA2 136PC . • 1,£>5
149 1 . :190 74lS04 •• 0 .38 14 lS 190 1.'15 745151• • . . 1.55 7..COO1•. • . 048 4016 •. • •• 1.29 lM566CN •. l .50 uA7805tJ C. • 1.1O
14 10 7 . •. 0 ,34 74 lSO!> . 0 ,38 14 LS19 1 1.:15 7451 53 .• • 2 .60 74C90:1. . , . 0.48 4077 . . . 0 .69 lM561CN . • 0 ,98 uA7806U C.. 1.20
7" '09 •••. 0 45 74lS08 , • .• 036 74 l5 192 . • . 1.15 745 157 . •• • 095 74COO3 . . . 0 .19 407 8 . . . 0 4 5 lM 709C N-8 . 078 uA78OSUC. • 1:10
7"1 21 • .. 034 14l S09. .. 0 .36 74 lS 1!)3 . • • 1.15 745 158 . • • 1.55 74C904 • .• 0 .19 4 081 • •. . . 0 .35 LM710CN • . 0 ,29 uA7817UC. • 1 20
14 122 • 0 .39 14LS10 ••• 0 ,34 14 lS ll)4 . .• 1.35 74517.. . . . 1.90 74C905 ... . 6 .00 ..085 • •• . 0 .79 lM711 CN •• 0 .39 uA1815UC . l.20
74 123 •••• 0 58 74lS 11. •. 0 ,36 7" lS 195 . .• 1,35 74511 5 . • •. 1.75 7..C900 . • . . 0 .15 4 08G •• .•• 079 l M133CN . . O,66 uA78:1"UC. . 1,20
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CLASSIFIED COMMERCIAL RATE (for fi rms or individuals offering commercial products or ser
vices). $1.65 per word prepaid (no ch arge for zip code) ... MINIMUM 15 WORDS. 5% discount
for 6 issues. 10% for 12 issues with in one year, if prepaid .
NON-COMMERCIAL RATE (for ind ividuals who want to buy or sell a personal item) $1.00 per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Addit ional bold face (not available as all caps ) at
10¢ per word. All cop y subject to pub lisher'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 th e issue (l.e.• August issue closes May 26). When norm al clos ing date fall s on
Saturday. Sund ay. or a holiday, issue closes on preced ing wor king day.

Detailed plans

JOE P. O.
CUMBERL'AND,

PLANS & KITS
PRINTED circuit boards from sketch or artwork .
Kit projects. Free details. DANOCINTHS INC.,
Box 261. Westl and , MI 48185

DECODE Morse and RTTY signa ls off th e air with
new Morse-a-Word or RTTY reader. Morse key
board also available . Kits or factory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville.
WI 5309 2 (414) 241-81 44.

CRYSTAL radio builders ... $ 1.00 brings you
two sets pla ns, det ails , pric e list . BOB RYAN, P.O.
BOX 3039. Dep t. R.• Anaheim. CA 92803

SOUND eff ec ts synthesizer. Uses voltage con 
trolled circuits to make wide range of sounds:
birds. wind . sirens. more. Doubles as drum syn
thesizer. PC board and plans $9.95. WAVEFORM
PROCESSING, 7 Bradford Ave.• Pittsburgh. PA
15205

EINSTEIN reformed, superceded! Free! 408 VER
MONT, Daytona 32018

UNIQUE one digit cloc k kit. Featur ed in Feb. 80
issue of R-E . Send for free article reprint and info .
VERSATRON CO., Box 23573. Pleasant Hill . CA
94523

SUBSCRIPTION T. V.
DECODER CIRCU ITS

$ 4.60

BOX 61
R. I. 02864

MICROCOMPUTER service. Main tenance and
repai r for all microcomputers and periphe rals.
Fast. Reason abl e. PRAIRIE MICRO CLINIC, Box
325 , Hering ton. KS 67449 (913) 258-2179

PAY-TV unscrambler . Build your own . Fits all TV
sets . Complete plans. $6.95. PCEP ENTER
PRISES, Box 837-R. New York. NY 10274

SAVE gas. increase MPG 6%. Do it yourself, blue
prin ts $5.00. HAVAY, 13551 Wake. Santa Ana .
CA 92709

AMPLIFIERS, 35 to 150 watts RMS; DC amplifier
designs and detail ed plans and cir cuit board lay
outs , for und er $200.00. Send $12.50 for com
plete plans and kits costs to AUDIO ENGINEER
ING COMPANY, P.O. Box 210 , Aida, NE 68810

STEPPER motor eva luation kit contains quality
Airpax stepper motor (960 steps/rev). versatile
driver control board for manual or computer
operation , and instruction handbook. Ideal for
robot builders. computer hobbyists . experi 
menters , etc . $74.69 postpaid . Cail or write
SPARKY ELECTRONIC SYSTEMS, INC., Dept
RE-2, 64- 62 Dry Harbor Road. Middle Viiiage, NY
11379. 212-894-3000

COMPLETE 2300 MHz down converter kit. In
clud es 30 inch dish kit . 50 feet of RG/59U cab le.
receiver kit. power supp ly kit. and instructions. Ail
you need is a coff ee can. $ 195.00 plus shipping.
MARBLE ELECTRONICS, 32 Sea Street. North
Weymouth. MA 02191. (617) 335-4839

SUBSCRIPTION television education manuall
Two scrambling/decoding methods with de
tailed circuits. Decoder dealers listed. $14.95.
Kits available. ABEX , P.O. Box 26601-R3, San
Francisco, CA 94126

COMPLETE plan s; frequency counter. digital volt
meter. $4.50 each ; set of 10 te lephone projects,
$9.50; 12 synthesizer musical projects, $9.50;
send US dlls. payable in a Mexican bank;
GEORGE SAMPSON, Apartado Postal 47- 143.
Mexi co 14 D.F.

KILL obnoxious loud TV comm ercials automat ]
caily . Complete plan s. $5.00. BRIDGES, 1248 N.
Denver . Tulsa. OK 74106

UNUSUAL electrical . electronic testers. Analog,
digital and Indicators. Hobbyist , professional.
Free catalog. BLUFFTON PRODUCTS, INC., 115
Poplar Road. Bluffton, OH 45817

TO receive commercial free-unedited movies,
night club acts. sporting events; Send $229.95 for
complete ready to inst all Micro-Wave Antenna. or
$9.95 for detailed plans refundable on purchase
of an antenna to : DYNACOMP ELECTRONICS,
Dept. GF-2. POB 4181. Scottsdale. AZ 85258

Special Category: $10

To run your own cl •••ified ad, put one word on each of the lin e. below and send th is form along with your check
lor 51.65 per word (minimum 15 words) to :

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003'

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Educationllnstruction () Wanted ()

EDUCATION & INSTRUCTION
ELECTRONICS boo ks from world publishers .
Lowest prices. ask catalog. BUSINESS PROMO-
TION, Lajpatrai Market , De_lh_i:..,. _In_d_ia _

UNIVERSITY degrees by maill Bachelors, Mas
ters. PhD's . . . Free revealing details. COUN 
SELING, Box 317-RE 1. Tustin. CA 92680

LEARN Microcomputers on your own computer.
Send $5.00 for 2 complete instruction manuals.
PACCOM, 14905 NE 40th . Dept. ERE120. Red
mond. WA 98052

Invest ment unnecessary. know ledge not re
qu ired, sales handled by pr ofessionals. Ideal
hom e business. Wri te today for fact s'
Postcard will do. Barta-RE-J, Box 248,
Walnut Creek, CA 94597.

AMAZING ElECTRONIC PROJECTS snd PRODUCTS,
Lasers Super Powered. Burning Cutti ng. Rine, Pistol.
Pocket. See in Dark-s-Shotgun Directi onal Mike
Unscrambler s-Giant Tesla- Stunwand- TV Disrupt
er-Energy Producing, Surveillance, Detecti on. Elec
trify ing, Ult raso nic, CB, Auto and Mech, Devices, Hun
dreds More- All New Plus INFO UNLTD PARTS SER
VICE. Catalog$1. Inlormstion Unlimited, Dept . RSSox
716 Amhe rst, N.H. 03031.
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(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

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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3.45
3.45
7.95
2.98
9.95

16.85
17.85
8.95

16.95

74S373N
74S374N
74S381N
74S412 N
74$47 1N
74$472 N
74$474N
74$ 476N
74S478N

74$241N 3.75
74S244N 3.95
74$251N 1.90
74S253N 7.45
74S257N 1.39
74S258N 1.49
74S260N 1.83
74S274N 29.50
74S275N 27.00
74S280N 2.90
74S283N 3.89
74S299N 6.98

METAL CAN SMALL SIGNAL
2N404A 1.20 2N2222A .19 .56 .075 2N4403
2N697 .29 2N2369A .24 .56 .075 2N540,
2N706 .24 2N24B4 .24 1.29 .075 2N555O
2N1613 .29 2N290SA .36 1.29 .075 PN2222A
2N1711 .29 2N2907A .19 1.89 .079 PN2907A
2N1893 .29 2N3053 .29 .56 .079 PN5138

~
Zilog NEW LOW PRICES

~
Z8C).SlO/O 2.5 101Hz 22.45 .079 MPSA05 .12
zaoA-SlO /O 4.0 101Hz 28.56 .15 MPSAQ6 .12

Z U 2.5 MHz 8,45 Zeo-SlO/l 2.5 101Hz 22.45 .11 MPSA13 .12
Z80A-CPU 4.0 101Hz 9,45 Z80A·Sl0I1 4.0 101Hz 28. 56 .089 MPSA56 .12
Z8Q.PIO 2.5 101Hz 5.98 Zeo-510/2 2.5 101Hz 22.45 .089 MPSA42 .14

i:'~;~ ~:g ~~~ ~:: ~As.~~~2 ~:g ~~~ ~::~ ~ ~~.~ ~~ ~.~:~.:~~v ~..~....... . ~~.~;-.~;.~"~.~;.~-».~:~,:;~~~*W:A«~M.~·V~:.N:::'.~~A«-' .kYh~ , ~.• ~~:..~.~~: .. ,;_.;:_.,.14v4'

~:~~lC ~.~ ~~i ,m ~:AD~~r ~.~ ~~i ~l:~ MICROPROCESSOR CHIP SETS 'i' 74S288 PRoti~ "':~~b~: ;~ ::N' ...\

~;",.,Z80A~~.:,: :,~ .•~.:: .~.~;::. ,,::~:~~::.: .~ •.: .: .:.::.:•••Ai Port No Poco Port No. Poc o Port No. Poco Port No. Poco ~ ~~~~~MB7052 ~::~ ~~6 ~:~,~ PIN

;7_.. - -M-OS-M-EMORies---'i =A g~~ ::~ ~m m~~ g~~ 1~::! ie g~~ Hi ; ~~1~~;~:;g~~ ~::~ ~~: ~~ ~:~
1 Port No. MOS Static RAM'8 • Poco .••• ~m 3.65 :~~~ ,g:~~ 6821 2.99 mg ~:~~ lr ~~~;~:;~~~ :::~ ~~ : ~~ ~ :~i: 2101-35 IK (256 x 4) 350NS 22 PIN 3.95 :iHi! i:~ 8259 10.95 ~:~ ~:: ~m li~ ~~~~;; ~~~ ~~::: :~: ~: ~:~ .
~I ~1:~~;~ l~ ~~i :Ii\~~i~{~~ mI~~~ ·~ ~ ·;;;;' ~'~" .~ '~~;: ;~n:~ w .':ii 'jl;. :;;;;; .~\~~~ ~" w"ai~,:;~,~';';;;{~'~;'~~:~'=';:;;~;~~~'~rJ
it 2114L Low Power 4K (1024 x 4) 300NS 2: .:9:8~ COMPUTER SUPPORT CENTER 16K MOS DY NA MI C RAM'S (16 PIN) lJil 2147 4K (4K x 1) 55NS 4 116·20 (200NS) $3.65 I)
;~ 2147 4K 14K x ' 170NJ A RT' S EPROM'S ' 41 16-30 (300NS) 2. 95 [

.~ AYS.1013A SpeC/a/3.95 C2708 ~ 5 4 .95 4K MOS DYNAMIC RAM 'S IJ
il 40 Khz S,ngle 5V SUP

1
PIy C MOS RA M +~~:543~0(;~ P n Out) I!'-<:'\~ TMS4060·30 Spec /a l 2.50 .i1. K .. I ~. ;;-'1" 521.00 4K (4 K x 1) 300N S 22 P IN .)

". 5101 , K (256 x 41 450NS 22 PIN Low Power 3.95 32K :4096 x 8) 450 ns TMS4060·20 3.50 l~'
)~ 4 K C MOS RAM C 27 32 (Intel versio n ) $21.00 4K (4K X l) 200NS 22 P IN I:i
"J P6504 4K 14K X I) 550NS'8 PIN 110MW 7.95 32K (4096 x 8) 450NS ....
:., P6514 4K I ' K x 4) 450NS 18 PIN 110MW 6.95 C2716/TMS2516 (Inte l version) $7.45 16 K CMO S ST A TI C RAM .J
::,1 SHIFT REGISTERS 16K 450NS Si ng le 5V S upp ly 6 116 16K (2K x 8) 150NS 16 P IN $52.00 I:;
~I 3341APC FIFO' MHz 4.98 TMS2564 5195.00 64K M O S DY NAMIC RAM If

~;~~L;~~'~LOW~POWER~~~CHO,f;~~~~~::':;~::::~::=::~::~~:::::~::;~~:::::7;:0::::~:::~;"~;~
.,. 74LSOON .17 74LS20N .19 74LS55N .24 74LS95N .48 74LS' 39N .59 74LS163N .72 74LS' 94N 2.40 74LS249N .99 74LS290N .78 74LS365N .84 74LS447N .37
t 74LSO' N .17 74LS21N .19 74LS73N .32 74LS96N .59 74LS145N 1.19 74LSI 64N .59 74LSI9 5N .54 74LS25, N 1.45 74LS293N .38 74LS366N .84 74LS49ON 1.95

t m~~~ :~: m~f,:j :: ~:tm~ :;: ~:t~1g~~ :g: ~:t~~:~~ ~:;~ m~:~ ~:~ ~:t~:~~ :: ~:t~~~~ :~~ ~:t~Jg~ 2.: ~:t~~ :: ~:::~~ ~:gg
1;.'. 74LS04N .24 74LSJON .19 74LS76N .54 74LS112N .38 74LS151N .44 74LS170N 1.95 74LS22' N .85 74LS258N .59 74LS320N 2.95 74LS373N 1.39 74LS669N 1.25

74LS05N .24 74LS32N .39 74LS78N .29 74LS'22N .48 74LS153N .36 74LS173N .64 74LS240N .99 74LS259N 2.95 74LS32IN 3.95 74LS374N 1.39 74LS67ON 2.88

; ~:tm~ :~: ~:::~~ .~~ ~:t~~~ :~ ~:t~1~~~ :: ~:t~1 ~~~ , :~~ m~g~~ :ll m~:~~ :: m~~~ :~ ~:t~~~ ::~~ ~:::~~~~ ::n
74LS10N .19 74LS42N .45 74LS86N .44 74LSI 26N .54 74LS157N .58 74LS,8 , N 2.19 74LS243N 1.09 74LS273N 1.19 74LS324N 2.50 74LS378N 1.19

; ~:t~g~ :~: ~:t~~ :~ m~:;~ :~~ m~m~ 2:~ m~l~~ .~ ~:t~l~~~ ~: m~~:~~ , :~ ~:t~~~~ 4:~ ~:::~~~ g~ ~:t~~~ l:ll
". 74LS, 3N .25 74LS51N .22 74LS92N .49 74LSI36N .44 74LS161N .72 74LS192N .68 74LS247N .76 74LS280N 1.98 74LS353N 1.95 74LS393N 1.29
i 74LS14N .42 74LS54N .21 74LS93N .42 74LS138N .59 74LS162N 1.65 74LS193N 1.24 74LS248N 1.25 74LS283N .89 74LS362N 11.95 74LS395N 1.35

:l~~~;::. : · - '.- .'.- - :.:.:.:.'.:.:-:.:. :.:.:.:.:.:.:.'.:.~:.: ';';'.-'.:...: ;;~. ;-:';~';':"'::::: :~~; :: :;'~;';~;.~;: ;~~::;' ;';-" "" .' , , :.:.;':y.: .••: :;~.;. .'•.' ~..' '.' .' -.' ..', ' ' '.......•...•.•..;. •...•.•..••.;lo.:y.:-7 ··· ·4F'·
, 74S SCHOTTKY
r ~:~~ ::: ~:~~ t~ ~:~~~~ 1::: ~:~~~~ ;:~

74$03N .48 74S40N .« 74S138N 1.15 74S174N 1.09
74S04N .79 74551N .78 74S139N 1.25 74S175N 1.09
74S05N .79 74S74N .69 74S140N 1.45 74S181 N 4.47
74S08 N .48 74S85N 2.39 74S15 1N 1.19 74S182N 2.95
74S09N .98 74S86N 1.44 74S153N 1.19 74S189N 14.95
74S10N .69 74S112N 1.59 74S157N 1.19 74S194N 2.95
74$ 11N .88 74$114N 1.50 74S158N 1.45 74$195N 1.89
74S20N .68 74S124N urt 74S161N 2.85 74S20I N 14.95
74S30N .48 74$ 132N 1.24 74S162 N 3.70 74$225 N 8.95
74$32 N .98 74$ 133N.98 74S163N 3.75 74S24QN 3.98

LMJOI AN·8
CH

7N·8
·8
H

CD4001BE
C04002 BE
C04000 BE
C04oo 7BE
C04008 BE
C04009 BE
C040'OBE
C0 4011BE
C040 12BE
C0 40' 3BE
C04014BE
CD4015 BE
C040 16BE
C04017BE
C04018 BE
C04019 BE
C04020 BE
C0 402, BE
C04022 BE
C04 023BE
C04024BE
C0 4025BE

DUAL·IN·L1NE-LOW PROFILE-I.e. SOCKETS

-n
m
III
:D
C
>
~...
CO
(l)...

.72

.72

.77

.84
1.44
1.64
1.96
1.84
1.98
2.25

.83

.70

.59

1980 rc MASTER
Final sale $24.95
SlJbtKt10 pnorsail

NEW 1981 EDITION
2 'IOlumes - 3200 pages

now aV' llable
regular pnce : $82 ,50

Int roductory Off e r: $75.00
New secte n on custom I.e : s al'ld

~~~P~osse, devek>pme:I:~:I':: . ..... ... .t1;
PLASTIC POWER

TRA NSISTORS
.37 TIP41B .57 TlPI 22
.38 TIP41C .59 TIP125
.39 TIP42A .57 TIP126
.39 TIP42B .59 TIP127
.42 TIP42C .64 TIP140
.42 TIP110 .54 TIP141
.38 TIP111 .57 TIP142
.42 TIP112 .64 TIP145
.45 TIP"5 .55 TIPI 46
.42 TlPI16 .59 TIP147
.45 TlP 117 .64 TlP2955
.48 TIP, 20 .64 TIP3055
.55 TlP121 .68 FTJ055

TIP29A
TIP29B
TIP29C
TIP30A
TIP30B
TlP30C
TlP31A
TIP318
TlP31C
TIP32A
TlP32B
TIP32C
TIP41A

SPECIAL VOLTAGE REGULATORS
7800UC .44 1 AMP POSITIVE
SERIES (T0·220l 5.6 .12,15.1B . AND 24 VOLTS
78MOOUC .39 1/2 AMP POSITIVE
SERIES (T0-220) 5.6,12,15.18 AN D 24 VO LT S

.11

.24

.' 6

.09

.19

.14

PRICE
.21
.23
.27
.39

1500V
1500V
1500V
1500V
2500V
1500V

CONTA CTS
22 PIN
24 PIN
28 PIN
40 PIN

T·1~'. 5 mm Red
T- 1 ~'. 5 mm Green
T·1~'. 5 mm Yellow

DISPLAYS

OPTO SALE
L .E .D . L A M PS

T·1 2 mm Red
T·13mmGreen
T-1 3 mm Yellow

FND357 . 375~ Common CathOde .99
FNDSOQ . 500~ Common Cathode .99
FN0 507 . 500~ Common Anode .99
DL1416 29.95
4 dig it. 16 segment alpnanumerc display 16- hI

ISOLATORS I t~?=:;::::;::::::::::::::::::::::::;:;;::::::::4~il
Dual Opto Isolator 1.29
Quad OplO Isolator 3.95
Dual Opto Isolator 1.29
Opto Coupler .54
Optc lsctatcr .54
Optc Isolator .65

LE0 220
LE0 222
LE0224

LE0 209
LE0 211
LED212

ILD74
ILQ74
ILCT6
TIL 111
4N26

;.;~A~t~:~.~~w '.'

. ....::::-~~;::....
.~::..

CO NTACTS PRICE
8 PIN .07

14 PIN .11
16 PIN .13
18 PIN .17
20 PIN .19

• LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY. :;'
AN UNBEATABLE COMBINAJ ION J

.32

.59

.39

.42

.69

.69

.99 ,.

.55 .,.::: ...

.99

.89 A;>.

.19 C04 026BE 1.69 CD4oo8BE .24 CD45168 E '.89

.19 C040 27BE .44 C04069BE .19 C04 519BE .54

.75 C040 28BE .56 C04070 BE .24 C04520 BE .69

.32 C04029 BE .75 C0407 1BE .24 C04522 BE .84

.69 C04030 BE .44 CD4072BE .24 C04526 BE 1.25

.45 C04033 BE 1.75 CD4073BE .29 C04 527BE 1.59

.45 C0 4034BE 2.56 C04075 BE .29 CD4528 BE .84

.19 C0 4035BE .84 CD4076BE .67 C04531 BE .84

.19 C04040BE .78 C04078 BE .29 C04532 BE 1.12

.34 CD4Q41BE 1.56 C0 4081BE .19 C04 539BE .64

.59 C04042 BE .64 C04082BE .24 CD4543BE 1.98

.59 CD404'3GE .96 CD4085BE .48 CD4553BE 2.89

.34 CD4044BE .69 C04086BE .48 C04555BE .58

.65 C04046 8E .78 C0 4093BE .67 C04556BE .58

.54 C04047 BE .78 C04 099BE 1.98 ' C045 8' BE 1.99

.59 C04 049BE .42 CD4104BE 1.99 C04582B E .96

.79 C04050 BE .42 C045 08BE 1.69 C04 584BE .44

.59 C04 051BE .79 C0 4510BE .74 C0 4585BE .84

.98 C04052 BE .79 CD4511BE .64 CD4702BE 8.45

.24 C04053 BE .79 C04512BE .84 4Q097PC .99

.48 C04060BE 1.56 CD4514BE 1.68 40098PC .99

.29 C0 4066BE .48 C04 5, 5BE 1.68 40161PC 1.25
40174PC 1.25
40175PC .99

......•..: . :-?; . ;; .~~: . :•.•:..-.~;.:.y.~.::;:~:. ...:.:.:...:~.:~~.,...:.:.:-;..~..~ ......;...~.~;-..,:~;.:-.'

CMOS

UNEAR I,C.'s
.34 l.M32<N .52 LM741CN 8
.89 LM339N .52 LM747CN·14
.29 LM348N-14 .99 LM748CN·8
.89 l.M358N·8 .79 LM' 458N·8
.95 LM555N·8 .29 LM1488N·14

1.56 LM556N -14 .49 89N·14
1.49 LM723CH .89 46N -14
.59 LM723CN·14 .48 14

1.36 LM725CN·8 1.75 14
LM733CN·' 4 1.59 LM3900N

1.45 LM739CN-14 1 .~ LM4136N·14
1.75 LM741CH .65 ULN2003AN
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SATELLITE TELEVISION Enjoy Satellite TV Now WANTED
RECEIVING tubes, old fashioned types, unused
and boxed. TSUTOM YOSHIHARA, C1-105, Dog
uchl-cho 34, Suita, Osaka 564, Japan

CRYSTAL
RADIO
Complete!
$25.00 ppd.
BOB RYAN
PO Box 3039 ..
Anaheim, CA
92803

WANTED Arkay kits , Lafayette KT 100 & cata
logs, toy radios from Western and Midway Com
pany. HARRISON, PO Box 24, Terrace Park, OH
45174

SOFTWARE

FREE

COMPUTER
CATALOG

UPON ~
REQUEST~

• Discount.
on TRS-aO's

26-3001 <lK Color..• .... $360.00
26-1062 16K III 888.00
26·<1002 6<1K 1 DRiVE 3440.00

1·800·141·0160 TOLL '.11
MICllO MANAGIMINT SYSTEMS. INC.

Downtown Plozo Shopping C.nter
115 C. s.cond Av o. S.W.

Coiro . Georgia 31728
912 377-7120 Go . Phon. No .

IDEAS, Inventions, new products wantedl Write
for Kit. INVENTION MARKETING, INC.-RE, 701
Smithfield, Pittsburgh, PA 15222

PROGRAMS for Hoath trainer/accessory
ET3400/ETA3400. Accurate calculator program
cassette $9.50. Terminal plans $4.00. C. Oaks,
Box 7114, Toronto, OntoM5W 1X8

WE buy sell used vacuum pumps, diffusion
pumps and picture tube rebuild ing equipment.
Phone-(312) 583-6565. Write-LAKESIDE,
4071 N. Elston, Chicago, IL 60618

MILITARY surplus radlos-R-278A and ANI
URR-35C. Very good condition only. Send price
to: B.R. AKER, 1119 W Wisconsin, Portage, WI
53901

EMPLOYMENT OPPORTUNITIES

CRT rebuilding machinery. Large profits can be
made rebuilding picture tubes with our patent
ed equipment. Facts don't lie. Training prOVid
ed. Phone (312) 583-6565. Write: LAKESIDE,
4071 N. Elston, Chicago, IL 60618

Burglar· Fire Pro.ec.ion

CALIFORNIA electronics booming! Thousands of
high paying electronics jobsl Details free: HART
MAN PUBLISHING, 24149 Big Basin, Dept. 17,
Saratoga, CA 95070

•

protect Your LHe, Home, Business, Auto,etc.
!lR . • Our catalog shows how. Instoll your' own
.. . alarmsystemsand devicesand save SU S. We

.~.:::: . offer fREE write-in engineering service.

'FREE CATALOG ""=~::':'::'.:.'t.-

BurdexSecurityCo. Box82802·RE Lincoln, Ne. 68501

MECHANICALLY Inclined individuals desiring
ownership of Small Electronics Manufacturing
Business-without Investment .Write: BUSINESS
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligible.
Free sample newsletter. Write: ULC, Box 179-CU,
Clarkston, GA 30021

Better than Cable TV -Over 200 TV and radio
services . Why waste money? Learn thewhole
story and build a video system the fami ly can
enjoy. No commercials, FREE movies, sports
and Vegas shows-worldwide, crystal clear
reception connects toany TV set. Big (8x 11in.)
book loaded with details, photos , plans, kits
TEllS EVERYTHING! Satisfaction Guaranteed .
Send $7.95TODAY! Add $2.00 for 1stclass (air mail) or call
our 24 hour C.O.D. rush order line (305)862·5068.
GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida32751

BUSINESS OPPORTUNITIES.

SATELLITE television business manual. Suc
cessful MBA/CPA entrepreneurial team show
how to organize, finance, and cash In on tax ben
efits . $9.95. EARTH STATION CONSULTANTS,
PO Box 212, Ada, OK 74820

Our 94-page cat log and Infonnatlon booktell
the whole story I Inexpensive dishes, high pro
feeds, computer aiming BOftwarel Spec:s, kits
and morel Send $7.95 today!

24·hour C.O.D Hotline ~
(305) 339·7600 rJ'~-

SPACECOAST RESEARCH
D.pt.T,P.O. Box 442, AItlmont.Springs, FL3270t

0.. _ let. you got
_ 75 chInnoI. 01 t-.
lion drectly In>m _
ClltlltIng _ TV.llInlll:
HBO, Showtlmo, oupor...
Ilona, opoo1' end _
In>m_t!II_

SATELLITE television ...Howard/Coleman boards
to build your own receiver. For more information
write : ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

LINK analysis: understand the science behind
satellite TV receiving systems. Six-page printout
on equipment configurations for your site . Signal
strengths, antenna gains required . Azimuth, ele
vation to NA satellites, F1 programmers, frequen
cies. Link equations solved for antenna/LNA
tradeoffs. Provide longitude/latitude or nearest
highway Intersection. $12. Check, MCIVISA (ac
count, bank number, expiration): CHANNEL
ONE, Wiliarch Road, Lincoln, MA 01773.

SatelliteT~
FOR THE HOME

~
COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00.1 1/2" by 1 column
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.
Address telephone inquiries to 212-n7-64oo. Frequency rates are available.

~[]r:1PlJT~RMARKET CENTER
~

TEXAS CALIFORNIA CANADA

Federated
Consultants

1218 South Ervay
Dallas, TX . 75215

214-428-5300 (Brier)
Master Charge & Visa

Accepted

•
(IJ
oz
o
a:
t;
w
....J
W

ozs
~

PDPS Options

CR8-E (CTL)
DK8-E
DK8-EC
DK8-EP
DKC8-AA
H948-BA .
H960-AA
H967-AB
H9603-CA
KA8-E
KC8-AA

$720
$400
$400
$505
$580
$550
$950

$1,050
$2,160
. $450

$652

FREE! INFO-PAK for small
computer users mailed twice a
~ear. We sell and broker all

inds of SMALL COMPUTER
SOFTWARE from S-1OO to
TRS-80 . SOFTWARE REVIEW,
704 Solano Ave., Albany, CA
94706 (415) 527-7730.

BUY THIS SPACE
$55.00 puts your ad In this
space in front of 197,223 active
Radio-Electronics readers. To
~ace your ad write Computer

arket Center, Radio-Elec-
tronics, 200 Park Avenue
South, New York, New York
10003 or call 212-777-6400.

DYNAMIC INFORMATION
TECHNOLOGIES LTO.
P.O. BOX 6553 STN.A.

SAINT JOHN, N.B., CANADA
E2L 4R9 (506) 642-4260

TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE.

SUPPORT <l.J;>
MARCH '
OF DIMES

RETAILERS

An ad for your com~uterstore
In this space in adio-Elec-
tronics COMPUTER MARKET
CENTER puts you in touch
with our computer audience.
'They use microcomputer
equipment for both business
and hobby interests. For
further details call 212·m-
6400.

Take stock in America.
Buy U.S.Savings Bonds.
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l~rn~tllJ the first name in Counters!

7 DIGITS 525 MHz
..

PRICES;
CT-70 wired, 1 year warranty S99. 95
CT-70 Kit, 90 dayparts war-
ranty 84 .95
AC-I AC adapter 3.95
BP-I Nic ad pack + AC
ada pter/char ger 12.95

Power.

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as; three frequen cy ranges - each withpre-amplifi cation,
dual selectable gate times, and gateactivity i~dication make measurements a
snap . The wide frequency range enables you to accuratel y measu re signals

from audio thru UHF with 1.0 ppm accura cy - that' s .000 I%! The CT-70 is
the answer to all your meas urement needs, in the field, lab or ham shack,

The CT-90 is the most vers atile, feature pack ed count er available for less
than S3OO.OO! Adv anced design features include; three selectable gate times,
nine digits, gate indicator and • unique display hold function which holds the
displ ayed count after the input signal is remov ed! Also. .1OmHz TCXO time
base is used which enab les eas y zero beat calib ration checks against WWV.
Optionally; an internal nicad battery pack.e xternal time base input and Micro
power high stability crystal oven time bas e are avai lable, The CT-90,

performance you can coun t on!

9 DIGITS 600 MH~PECI~A!o~9 ~IRED
Range: 20 H z to 600 MHz
Sens itivity: Less than 10 MV to 150 MHz

Less than 50 ·M V to 500 MH z
Resolution: 0.1 Hz (10 MH z rang e)

1.0 Hz (60 MH z range)
10.0 Hz (600 MH z range)

D isplay; 9 digits 0.4" LED
Tim e base; Standard-lO.ooo ntHz, 1.0 ppm 20-40°C.

Op tional Micro-powe r overHl.l ppm 20-40 °C
8-15 VAC @ 250 rna

20 Hz to 525 MHz
Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-4O°C
12 VAC @ 250 ma

uu;u.
CT·90wil'el1I~"'.atfMt)' S129.95
CT·90 KK. 90 d.ly~IU.'"r. , 10995
AC· j AC adapur l .95
8'·1 Nlud ploCk +AC
AdaptedOarpr 11.95
OV· I. "'hcro.~ro..ln
IIlMMM .9.95
[xul'Il . 1ume buc WIpul. 14.9S

Resolution:

SPECIFICATIONS;

Disp lay;
T imebue:
Power.

Range:
Sensitivity:

7 DIGITS 500 MHz $79 95
WIRED ·

Disp lay;
Tim e base;
Power:

P R ICE S;
MINI-loo wired, I year
warranty S79.95
MINI-1oo Ki~ 90 day part
warranty 59 .95
AG- Z Ac adapte r for MINI-
100 3.95
BP-Z Nicad pac k and AC
• dapter/ charger 12.95

Here ' s a handy , general purpose counter that provides most counter
functions .t an unbelievable price. The MINI-loo doesn't have the full

frequency range or input impedance qual ities found in higher price units, but
for basic RF signal meas urements, it can't be beat! Ac curate measu remen ts
can be madefrom I MHz all the w.y up t05 00 MHz with excell ent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and theMINI-I00 make s an ideal addition
to your toni box for "i n-the-field " frequency checks and repairs,

SPECIFICATIONS;
Range: 1 MHz to 500 MHz
Sensiti vity: Less than 25 MV
Resoluti on: 100 Hz (s lnw gate)

1.0 KHz (fast gate)
7 digits, 0 .4" LED
2.0 ppm 20-40°C
5 VDC @ 200 m•

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

S159.95

10 Megohms, D C/ AC volts
10. 1% basic D C volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA-l , receiver adapter kit
RA-I wiredand pre-program
med (send copy of receiver
schematic)

SPECIFICATIONS;
D C/ AC volts: ioouv to 1 KV, 5 ranges
DC/ AC
CUrrent 0.1 uA to 2.0 Am ps, 5 ranges
Resistance 0. 1 ohms to 20 Megohm s, 6 ranges
Input
impedance:
Accuracy.
Power:

Th e DM~700 offers pro fessional quality performance at a hobbyist price.
Features inclu de; 26 di fferent ran ges and 5 funct ions. all arra nged in a
conven ient, easy to usc format. Measurements are displayed on a lu ge 3 Y.!
dicit. YS: inch LED reado ut with automatic decimal placement , automa tic
po larity. overrange indicatio n and overfeed protection up to 1250 volts on all
ranges. making it virtually goof-proo f! The OM ...700 looks great, a hand som e,
jet black, ru gged ASS case with convenient retr actab le tilt bail makes it an
ideal addi tio n to any shop .19.95

2.95

S99 .95

79 .95
3.95

D isplay;
Time base;
Power.

SPECIFICATIONS;

Rang e: 20 Hz to 600 MHz The CT-50 is. versatile lab bench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit prec ision. And, one of its best feature s is the Receive Frequency

Less than 150 mv to 600 MHz Adapte r, which turns the CT-50 into • digital readout for any receiver . The
1.0 Hz (60 MHz range) da "l d f . d a si 1 .
10.0 Hz (600 MHz range) a ~er ISeas: y.progr~e o.rany receiver an. a simp e ~nnectlOn t? the
8 digits 0.4 " LED receiver's VFO is all th at IS required for use. Adding the rece iver adapter tn no
2.0 ppm 20-4O°C w. y limits the operation of the CT-5 0, the adapter can be conv eniently
110 VAC or 12 VDC switched on or of[ Th e CT-50 , • counter that can work doubl e-duty ,

8 DIGITS 600 MHz

PRICES;
DM-700 wired, 1yearwarranty
DM-7oo Ki~ 90 day parts
warranty
AG-I , AC adaptor
BP-3, Nic.d pack +AC
. dapterlcharger
MP -I , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I ~-.J "II l[, r. 1 ;~Icw", I [ -I.- r" II£' ." ' I~" -~ A:~ I} H\1 ' ,50l" fa(ll0n guor an l••d . ...a~ ,n. fOl i O da y,. ,f notpl.a,.d
~. .•t.... .• t... .. ~. ~ .•. ~ ~~ I.Iurn In or. g, na l lorm lor r.fund Add S~ for , hIpping •

2575 BAIRD RD • PEN FI ELD' N Y 14526 PHON E ORDERS ,",u,a n"ta a ma ..mumal~ 10 0'.".0' a dd 1S.. CO? a dd
. , CALL 7 16.58 6-3950 S7 O,d. r. und., S10 add S I so NY,• •,d. n". o dd 7 11 la ll

For high resolution audio measurements, multiplies
UP in frequen cy.

• Great for PL tones
• Multiplies by 10 or 100
• 0.01 Hz resolution!

S29 95 Kit S39 95 Wired

Telescop ic whip ante nna- BNC plug S 7.95
High impedance probe, light loading. . . . . . . . . .. . . . . . . 15;95
Low pass probe, for audio measurements . . . .. . . . . . . . 15.95
D irect probe, general purpose us.ge . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Tilt bail, for CT 70 , 90 , MINI-I 00 3.95
Color bu rst ca libra tion unit, calib rates counter

aga inst color TV signal . . . . .. . . .. . . . . . . .. . . . . . . .. . . .. . . . . .. 14.95

For measuring extremely weak signals fro m 10 to 1,000
MHz. Small see, powered by plug transform er-inc luded .

• F I. t 25 db gain
• BNC Connectors
• Gre at for sniffmg RF with pick-up loop

S34 95 K it $44 95 Wired

"T1
m
tIl
:II
C
>
~
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outl"fS\
O,SC UST SALE

AppIe llPllnw/ 16K 1195990
PET2OO1·16N 995 . 895
EXldySorcerer w/16K 1099
Cromemco Sys III 6990 .62iO.
HorIzon I w132K CALL
PalCll l.t.croenoone 199 5.15i5
IPS! 1620 Ooablo RO 329 52695
Anade~ OP 8000 995 . 875
Centronoes MoCfoS-l 595 525
Soroc IQ 120 995 795
Te~l.4oclel 43 1349 1150 .
HlPtOtPtotlef 108 5 . 899
H,PIot o.g.ll zer 7i 5 735
lrltef\ube II 895 . 784
Ala.. 800 999 . 750
"'an 400 ~9, ""'"
Tt ~/4 1150 .10 25
Leedex 12" Morill O' 149 1311
Cenlronocs 737 995 . Agg
Trencom T-loo 375. 349
Trer'lOOmT-2OO 595 5-25
Sanyo 9" Mon,lor 220 169
s.nyo 15" Mon itor 295 . 249
Mot 22 I.4Hz MOf\Ilor 296 2 1~ .

SHIFT REGISTERS
MM500H 0ua125 50
MM5056N Dual 256 •. ••••••• •. 295
MIo45060NDual 128 295
2510A0vaIloo 1 95
2847 Quad ao 4 95
330tl QualBO 495
335 1 40 x 9 FIFO 1795
335 7 Quad 80 695
940J 16x 4 FIFO 24 95
9408 10 Bol5e<l.uencer 9 95
33ot7 595

CTS DIPSWITCHES
CTS206· 2 1.75 CTS206- 7 1.75
CTS206.. 1.75 CTS2Q6-8 1.95
CTS206-5 1.75 CTS206-9 1.9 5
CTS206-6 1.75 CTS2Q6-10 '95

CONNECTORS (GOLD)
0 B25P (RS2321 3 25
08255 Femll 3 75
Hood 1.26
5etw/Hood .SaIe .- •. • ••• . •• •$7 .50
22/"'4 WIW. S1f. KIM .• •• ••• ••• 2.95
43186 WIW. SIT. MOT ••••• •• •. 6 50
50/ 100 &1( 10Conned or wlw . .. 495
501100 5-100 Connoctor sII .• • •. 3.95

WAVEFORM GEN.
8038 Funchon Gen 395
MC4024VCQ 295
LIo4s.66VCO l .95
XR2206 Funchon Generalor .•• 5 25

COMPUTER SPECIALS

TERM S: UN che(:l(.. 1.4.IC. VISA.
Al.4EX. CB. or COO COO requores
25"'" de\X4'1 Charge Order s pie.., .
onclude expo.a!oOI\ date Foreognpay
U 5 . rllnd$ Order by phO(le. rna ~ or
TWX MINIMUM 51000 Plene in·

~~7~'~SAu~a;1=f:l
2 1bs For iklrl ace add 3Oc: for &ddt
loOl\al IbI For aN· add 70C lor add..
hONt Ib$ FOREIGN Add 10"10shop
PM"O and h.l.ndkng COO'$$1 85eX!r ..
Not 'flPO"WlIe lor l~ Soine
" ems lUbj ecl 10 pnor lelll We r..
H rwl ' og/'lt10 ~m~ quan"'''"S. IOrTICI
lle<ns1Yttt8C!10 pr8ClOUlrM l..laddef
Reta~ prlCIng mly vlIf'y Irom Ma,t
Order. We r YfI 1he I'lghl losub-
1Jrlule mlJ\ufolcl e.

NAKED PC
Z·ao CPU (1Ih..cal · . .. .• .•. ~4 95
8080A CPU 34 95
8K Sl..tc RAM (Looc») •••• • 24 .95
16K StallC RAM (2114) .. .. .~95
32 K Stal lC RAM (2114) •••. 29.95
8K Eprom (27081 2495
1702 Eprom Board 30 OC
270612716 Eprom (Ilnacal .• . 34 95
270812 716 Eprom ('WMC).•. 3000

.Re.alhme CIock .•... _ ••••• _34 95
ACPProtoBd (3MCon") .•. 27 95
Veclor 8800 PrOIO.•• •_ •• •• 22.20
Vector 880 3 11 slot MS .••. 29 SIS
ACP Exlender w!Co nn.•••• . ~ 895

v.deotnlef'lac.(S5M) .••••. 31.95
P..ral!el lnlerl llCe (SSM I • . . . 31 .95
135101: MOlh.rb.drHMC) :..2g5
9S1ot~Ooe.rd(WMC) ••. 2995
8S1otMothef(e~I 3495
Proc·Tech B.sr. b rdl CALL
WMC~PCB , . . . . .3495

177H)1 8' " M,n,' IOPP'Jr 24 95
uPd372 Nec:FtoPPY 49 95
1781 OualF Ioppy 29 95
179 H )1 Oval Floppy 36 95
lIPd 765 Floppy 4995

AID CONVERTERS
8700 8 b<1 B<n..ry 13 50
8701 10b" 8<rIary 2200
87038 bll 15 . . .. . • 13 50
9400 von10Frea Corlv 7 25
8750 3....DogilBCD .. • 13 95
10408L66b<1 3 95
1408 L8 8 bol" 595
DACQl OloA , 5 95
DAC08 995
OAC l oo 1595

TV CHIPS/SOUND
AYJ8 5(j(). l 6 G.amel BIW•. •• .495
AYJ8515 Color Corlverte• ••••. 2 95
AY38tI03' 1 Roed'"ce Game •. 895
AY38606-1 WlpeOUlGf,me ••. 950
AY38607 '1 Shoot,ng G.aUery •. 895
AY38910Sound ~ne.a1or.•• 1295
5N76477 TtSound ~,,*ralOr .. 3 95
MM5320121 TV5ynch Gen .••. 9 95
10.410.45369 Prete .l e. . 395
L1.41 689 RF Moaulollor 3 95
MM57100 NSC Color TV 695
MM571004Clock Gen 375
RF Modulalor w/Avdoo••••••••. 895
M&R Modulllor 2995

SOCKET SPECIALS
14 Pln wtw- 2L $ .3 5
18 P1nw!w·2L 55
2'OPlnwtw-2L 75
18 P1n$/l 15
22 Pm $/1 15
CIItl lorvol llme prlOng

...
"""""""14'

'"115
115
2'"
""75

'"10"
'"10"
'"'"125
125
125
125,,,
'"'"'"2 10
2 10".ztu

LF 13508 JFET Analog 1.4....118 bit 895
ICIo470045Prec 'Sion SIOQVol..lch 23.95
ICIo4 7205 CMOS LEO Slo~al(.h/Timl!f .• 19 95
ICI.4720 7 Osc,lIator Conlroller 750
ICM 7208 Seven Oe<;ade COl.,"ler 18 95
Ie I.47209 Clock Gener ator _ 6 95
ICL 7107 3 010,1A,l0 (LEO) 1495
lo4C14433P 3 OQ,I "'0 COnve., 13 95
ICL8211 VOItOllQ8 Re/erence 195
LM 1850N Ground Fall il IC 31100
LM 2900N Quad Ampl~~• •• • • . • • • • •• . 2/ 1 00
LM 2917N Ff1t<I 10 Volt Conv 2/ 1 99
AY·3·3550 4l.od'O'l OMM • •••• 2495
AY·5-3507 40 MHz DVM .. . . •.. 995
MEI.44963 MO' lfti Smoke Delecl or •• 11 9 5
27508 32 x 8 Prom (1M56001 .. 2 95
GI15M 6 channel Mosfet 1 49
ULN 2003A 7 channel Or r 99
2101AL 195
MCM 14505 64 bll 51atICR..m ••••.•.. 695
MOe 1003 (4N281 OptO Coupler . . • . . •• .3/ 1.00
SPX33 Opto~ ••• .•• ••• • , 3/ 1.00
7520125 50 LM 387 125
148811489 2/1 99 LM 3 302 3/199
MK50 14 CalC 3/1 99 LM 4558 . 311 99
7"'589 ..•... 3119 9 RC4136 2/1 99
LM323K ••••••• 495 RC4 131. 2/ 1 99
I.4C1372 .. 895 COM 5027 3995
1.41.45298·4A,1B.• 2.95 COM 5037 . 4995
LM 377 125 OACloo ...... 15.95

IC SPECIAL PURCHASE

VERBATIM
DISKEnES

100% CERTIFIED ERROR·FREEI

e n TU t U aanu NUlTY Sl. UE·SlIU Ii'.
1'1''1: NSClllPTIQll J'AICE1l0X1C
~l!o-(l l SdISt< lMd TRS&o uc S27 1~

S1!o ·IC 1 C Hoot "r.ltl S ~ tk 171~
~l!o ·I' l ' ~ H¥l1 l,l (.~ 171~

• ~ . " n TU t l Ml l ll IUlt TT- SI_UE SltEt
Ii"' - wlIln U1. rtUlMUT l in

~17 · CI SolISt<!Ot'rd 1I\S &0tIC SJll~

H7 ·IC tC HCol' Ii¥dIt S A,pe-tte UP.!
~ 77· 1 ' 1 6 _ tl¥lll,l 1(~ J1 1S

.41T'U.tU Mnll SIDU DIlIIUIU SlTTIi'.
S5O-(l l SolISf.r:~SA4~ "'''' » SJHCl
~~ 'lO IClIlOltIiv.l BASf \\ A'l r.cO ) i SO
!ISO 1& 1'1OOlf~ 1oI(ror 3H O

•• · I..... tEITlflU tlSlfTTES
rD600-(ll SoItS'9t ~,J7~O SJJ!tO
rD&OO U J1~S"9l' ~"' SIv; ll!lO
FD!Ol-01 Scil t Dalbt ~, )~~O ~UO

FD!SO-(ll SoJII~ Soded. Oobt ~, J7~Cl ~u"

VOLUME DEALER PRICING AVAILABLE

WE ALSO STOCK DYSAN-cALL

STATIC RAMS

:~;24
25'99 "'021L02 45001 \..£ 1 30 1.25 99

21L02 250ns ~O'1 159 ' 58 1.15

;~g'l .&9 i~~
365 '58
2 .' 2 0'

210 H 2iO 2.70 '"2114 L·25Ofll ./40451 6 50 s ss ' '''2114 L-45OnI. (4045) ' ''' '" 4.75
404 4 250 nl ." ' ''' 0 90
40444$On1. ' " '" "'. 75
EloI1.442OOA '" 8.75 r es
E1.41.44402 '" 7.25 '"AA10914 0/ 41 10.95 1025 '"AMD91 W31 1295 1195 1025
1101 '" '"

,,,
P212519J.425(45n $1 '" ." ."
65181K~ lCMOS '" 795 7.25
214 7 LOW' PowtI. 4K StallC 1995 1895 1695
93415 ..... .... ........... 995 ." .'"Tl.4S4046 ................ 1L 9 5 10 9 5 10'"

DYNAMIC RAMS
418J4116 16 K (16 PI"I................. .. 875
5elol8416·s .. .. .. .. . . .. . . . . . . .. .. .. .. . 49 9 5
41158K (16 Po", . . .. .. .. . . . .. .. .. .. .. .. '"4050 4K~1118P1nl .... ... .. ........ . .... 495
40604K~ 1 (22 Plnl .. . . .. . .. . . . .. . .. . .... 4 95
4096 4K x 1 (16 PI") . ... .. .. .. .. .. . . .. .. .. 3 95
210044K x 1 (16 PIn) ..... .. .. .. ... .... .. .. 4 75
40274Kx 1 (16 PIn) . .... ... . ...... .. .. ... 495
5261 .... .. 1.Ii15 64K 1103 ...... (95
5262 ..... . 195 4008L .... 495
5270 . . ... 495 RAMS 6605 .. .... 7 9 5

~:g ·: ::: i~·:~$159.95~: : : : : ~ ~.~

SOCKETS
Wlfe W...p3~

* P1nl Lo-ProSoldefUo ".
: ~ ~ ~~ ;~14

16 20 38 62
16 24 " 84
20 29 69 99
22 24 79 1.10
24 .ae es '20
2. 43 1.10 149
36 sa '" '69

'"' 60 '4' 19'
ZERO INSERTION FORCE

16Pm 55!»O 24P1n 57.50 40 Pln 510 25

AM951 1 Arllh. PTOCflsor ••• 175.00
951 2 Ar~h Proce' sor 175 00
9513 UnlV Tlln 'ng 7995
AM95 17 OMA Conlrotler ••• •• 18 95
AM95 19 Urwerullnlerrupt ... 1895

z-eo SUPPORT CHIPS
ZSO-PIO 2 5 MHz 8.75
Z8QA·PIO 40 MHz 12.95
zao-crc 25 MHz 8.75
Z80A.crC 40 I.4HI. 12 95
zso. OI.4A 2 5 MHz. 2995
Z8C!A·OMA "'0 MHz ••• •• ••• 3695
Z800SIOIO 2.5 MHz 35 95
Z80A·S10l0 40 MHZ 39 40
Z800SlQll 2 5 MHz •••••• •. 35 95
ZSOA·SiOI l 40MHz. 39 40
Z8<>SIOI2 2.5 MHz 35 95
Z800SlOl 2 ,.0 MHz 3940

8080/8085 SUPPORT
8155/8156 110 24 ~5

8755110 wolh Eprom •••. • •••• 6495
8202 0yr'I. Ram ConI.. •••• •••• 34 95
8205174S 138 Ooeooer 3 95
82 12 8 bot1/0 2.75
82 14 Pnonty Inl 5.25
82 16 &I s em.r 2.75
8224 Cloc k Gen.. . .. •. • • ••295
8224 .. (4MHzj . • 9.75
8226 &I s On...,. 395
8T26 Bus Onver 2.95
8228 Svs· Conlrol 5 50
8238 Sys ConI. • •. •5.50
825 1 Proo. 1I0. .. .. . 6.95
8253 Int. Tlmft r 12.~5

8255 Prog. IIO . . . .. • • • ••6,50
8257 Proo· OMA. • 16 95
8259 Prog . lnt 17.95
8275 CRT Conlrolle r •••• •••. • 49 .95
8279 Prog . KeytIoard 15 9 5

ll800 SUPPORT CHIPS
6810128 x 8 Ram .. .. . .. . 4.75
6820 PIA. 5.95
682 1 ptA. ••• •• ••. 6.50
6828 Pnonty Int. 9.95
6834·1512x 8 Eprom .. 1695
6845fH046505 CRT Cant. •• •3995
6847 Color CRT 49.95
6850 ACIA . . . . . . .. . . . 5 95
6852 Senal Ad..Ipte' • •••5.95
6860 MoOem.... .. ••• • 10 95
6862 Mod lllalor 11 9 5
8871 A 1.0MH z OSC 25.95
6875 6.95
8880 Bu$ Driver 2.95
lo4C68"68 1995
680047. . .. 2495

51102SUPPORT CHIPS
6520 PIA. .. .7 .50
6522 Mull 11.95
6530<02,003.004.005 ••.••• 21.95
6532 19.95
655 1 . .. . . . . • •• •• ••• 1995

PROMS
2708"'5O nl 825
2708-6650 n$. 7.50
1702 .1. 49 5
2732 7495
27 1&-5V 1•. 95
27 16·5V.12V 29.95
2758·5V 19 .95
5203AQ 13.95
5204AQ 1495
IM 5e l 0 3.90
SALE. 82 23 32.8 2 .9 5
825115512 x8 (TS) 1695
825 12332 x 8 _ 4 iO
82S126 256 x 4 49O
825129256 x 4 (151 490
825130 512 ~ 4 (CC) 6 50
82523 695
82S131 14.95
825 137 1495

NOTE : WE PROGRAM PROM S

CHARACTER GEN.
25 13{X) 1 /5\fJ Upper 950
2513<105\5\fJLoo-r l095
25 13-AOM3 (5\fJLower 1495
MCM6571 11.75
I.4CM6571A 11.75
MCM6574 1450
lo4CM6575 14 5O

UARTS/BAUD RATE
TR1602B(5 V, 12V) 39!.
AY51013t5V 12Vl 4 95
AY510 14A116 12 15·141/) 6 95
AY5101 5A/ 1863 15Vl 69!.
Tl,4S60 1115V 121/) ~~

tl,46402 795
1l,46403 895
2350U5RT 995
1671B"$t'0, 249!.l
SAU: TR14?28 .
l.IC104411 11 ~5
4702 14 95
Yo'Q194 1 99">
COI.4501G 16 9 5

KEYBOARD ENCOD ERS
AY5-23 76 1375
AY5-3600 1375
HOO165 , g 9 5
74Cl122 , 9 95
7"'C923 . . •• .. .. 9 95

SHIFT REGISTER $ALE
2503V . .. . l .49 2525 .... 1.49
2504V " .. 1.49 2527 •• •• 1.49
2501V 1.49 2528 •••• 1.49
25 11V l .49 2529 .. .. 1.49
2524V 1 49 2533 ••• • 1.49

Z8001 16b<\to8I.4b $ 18900
Z8002 HI bol 10 64K 149 00
2 80 10 .7 5
18011 14 50
F-8 (385Ol 16 95
2650 . .•• 18 115
CDl 802 13 95
8080A 8 50
808QA·4MHz 19 95
SALf eces 14.95
8008 ·1 1495
290 1 9 iO
2901 A 14 9 5
2903 4-o.t 5I.ope.sllce 29 9 5
TMS 9900J L "'9 95
CP16OO 3995
6502 11.50
6502 A 16.95
110.46100 , 29 95
l58OO 11. 75
68OOB20MH,t 19 95
6&02P 17.95
8035 1995
8755 04995
8748 6995
6809 37 .95
8066 , •• ..••. 6995

ADVANCED SUPPORT

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYiST AT FAIR PRICES!
1. Proven Quality Factory tested products only.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1981 CATALOG AVAILABLE SOONB
Send $2. 00 for your cop y of the most complete catalog of computer products.
A mu st for the serious computer user .

MICROPROCESSORS FLOPPY DISK 1/0

"".'"''moo
....900 .
16995
m oo

"'"

S 4.95
. $ 4.95

7 95

z.,,1tl13' COlOr l.blllor
MGA13' CliOr TV
VAMP19' COIOrMont:lr
V",,,,,P1S'CliOrIob'*r
,.", r
SoIrryo15"
lMcItlo. 12·

Z·SO/Z·SOA/SOSO CPU BOARD
*On boe:l"d 2708 * 2708 InclLHMd (~5On.)
*~on Jump *Com~ty lOCket.cl
e Z·80 Anemble<! and Te$led ••••••••$185.00
e Z-&OI<lt. . . . . . . . . . . . . . . .. • ... . $129.95
.Z-&OB.sr. PC b rd . . . . . . . . . .. . .. .. $ 3495* For 4MHz 5peed Add $15.00

8080 A Kit . . .. . .. . .. . .. .... S 99.95
8080 A Assembled.. . $149.95

5-100 MOTHERBOARD SPECIAL
8 slot expandable wig conn
reg $69.95. . NOW $52.95

SALE • SYBEX COMPUTER BOOKS • SALE
6502 G.1tJ)8\ .. .., 51295
Ir", o 10Pel"\Of'lal & Bu..Of\e .... Com pu ting 12 95
M,rcopo0C8n or 'l. F.om Cn'P" 10 Sr'>tem'l. 1295
l.4oc.oproc''I.'Of I'''lttlC''"'O Tec~l 1295
PTog' olmm'"O 1lw:'l ao 1295
PTog<amm"'0 1ne l8OO:> 12 95
PTOI;l .a mm""O l he 6502 12 95
650 2 Applc.ahor\SBOOl< 12 95
~M H~ 12~

BASE II PRINTER
IlOCoI"m",m""" p,,,,~., - .. 60 l onesPerMon ule
• 11!51230 VN:.. 50

or 60 HI.. ~
. 72. 80. 96. 120 01' _

132Charlllne
• s.r·Te-st Swotch REG $1399.00

WITH ALLOPTIONS ACPPRICE$599.00
OptIO(l "M" T,rm lnal Scree n &lffer (1920 Ch.r.) 55000
0p11()n~S~ Hogn Speed Paper Advance & GraphICS.• •• ••. 5000
Ophon or TrloClor Feed .. . . . . .. .. .. .. . .. .. .. 50.00

DATA BOOKS e COMPUTER BOOKS
1980 IC Muler 55995
INTEL Oala 800« 750
INTEL MCS85 ManuAl 7.50
SAL. e OUO"N• .c>oKS e SAU: ....
IIltro to MICros Vol..O 1250
lrll.o 10 M a os Vol . I 1250
8080A Progr..mm>ng 12.50
6800 PTogrt mmlng 12 50
ZOOPTograr'l'lm,,''IO 1600
Vol . 1l5ome R. al MocrOj)/"oceS$Ol'$wf81nde• •••••• ••••••• 27.50
Vol III Sotne Real &ipport 0._ wl8onde r. . . •• 1850
1111'0 to Moeros VOl III 18 50

EMAK0020•• Reg . $77 7.00 599.00

UNBELIEVABLEIl E J125 C&ps. 60 Ipm , Vert ica1 ..
Formal Unit· 96 Cha rac-
ters·Upper/Lower case , ~

~'~ t~io~ ~j:ua: •
'Io'Idlh' Ful l96ct\ar.ASCIi _ _

EMAKOO22 ••••••••••••••••• $7911.00
PnntSI 132ca.'IIne A~IbtW!ltlpil'lllel(JsenlIDUCputatgmeprlCt'

SIEMEN'SFLOPPY ......
• Specte l buy while IUPP/)' lull SIEME NS
• 8" ()nve WIth Ooublet-DenSlly 14 29 .00
e 90 0.., WarrAnty SHUGART

* CHECK OUR~ti=::rir PRtClNGI .!4~~

ACOUSnC MODEM~O
"ov."'" CAT~ ~300..... 149.95
Bell 103 Ans_r, Orogl,pollle

'0' CAT MODEM NOW AVAILABLE
1l1l1.oo

VISTA V-300 PRINTER 1m

~ :11 25 CPS, Full Character
S · . DaisyWheel,136Column__ Modei

No. FP1500 $19ll5.oo

UV 'Eprom raser

~
Model UVB·11E $1l1l.1I5

• Holds 4 Eprom's at a tim e
Backed by 45 years
exoer ience.
Model 5-52T.,. $2115,00

Pr f SSI nat Indu strial Model

15 . ...

13 1 ."

$11.M

~

ADVANCED--~~~~~~~

=::::~COMPUTER
PRODUCTS

LOWCOSTFL P
DISK SUBSYSTEM

StorM nl FDD 120-8 121 VI5TAF Ioppy Conl ro!
kJr( S-l 00 ).Case. Poo-r SuppIy & Cable CP/ M
c..k Opltrahng Syslem Asumbled & TUled
WaInut WoodSlc:Se, . . . . . . •• . •...:--. 14...00
*CIIECl..IF\.Irf¥ IIUPlIClnnllIlIPW*

SAYf S30000 ($'79900 VALUE)'

IMS STATIC RA .
250 ns.

5209-:-60
$449 .00
$729.00

ATTENnON VIDEO HOBBYISTSI!l
* BOX BUILDERS* USE AS REMOTE TUNERIT IMER*FUU SCHEMATICS AVAILABLE'*FOR ONLY $5.901- FREE W/PURCHA5E

A R« ent~I P\Jrchu e Alk:l\ottUs To PrKenl The Following

NEW, UNUSED COMPONENTS
Filii no ICA VDHOI _

lU"fNHf T_S<lb.J~ WIth .. kt'dls
andVceo[)cmx)M1Dr

21lf1olodlJ,Jl;lrWltllAudio&Vlclto~1

C~3«4e-.lpI.Il

3 D9Ul CIoUi; Ir.lcOM AM,PIol fl..oornal'll
FludoJ(Gr~

4~ {)tvlltl1~0I'Ir!I~

~~le Sfl clAll The Ai»le

b'OoIy $74.SUS
Please Call For Volume Discounts

8 K Sta tic
16 K Static
3 2K Stati c

The VISTA v-so TASSO ADI>ON
DiBk Drive System
. " , - ..", .-,... SALE .,

n...
:l~::~r ttO C I1ARG£ $299,00

.5-100 32K (uses 21 14)
ASSEMBLED Kit
450n s. 459 .00 450n5.
250ns. 489.00 250ns .
Bare Board 43 .95
Bare Board w/ all parts less mem o

MODEL20l15
MK DYNAMIC RAM
MODULE $800.00
· 0000000 1o IHE~S- I 00.. ......"
.~ l l,IS"H)lpl nn l*lll:S
• O;lr<a»s WlCtt I<hf .. eoeol:f

1·&.:l bl:udS·l00 sJ'5*t\
~prattMCII'·~nc....... ... ...

. &.nk .-..:t ~~$ySWII

1I'lftlIOIY~¥d "
~Iblf Wllll t~

.-'• 8M'IlI $fIIt'l par'lsldchu 15......-

11800 MICROMODULE N PRICE LIST
MODELNO DESCRIPTION PRICE
96()(),l. &ngle Boar d MICtOCOfflpy lt H $495.00
9609 Adv~nced Single Bel. Co mp. (5809) 59500
9601 16 Slot Mo lne r Boar d 175 .00
9602 card Gage 7500
9603 8 Slot Motner Board 10000
9604 Pow er Suppl y 27500
9605 DC Inpy t Powe r Suppl y 32500
9610 Utility Proto Board 3900
96 11 Arl In. ProclMe mory Module .9500
96 12 Buttered Uhhty Proto 8oII.d 4900
96 16 32K EPROM / RAM Module 25000

:~ ~~~':;~:'~:;%H~~ule ~~~
9622 senal·ParaUel I/O Module 32500
96 27 16K Stal IC RAM Module 470n$ 395 00
9629 32K SIalIC RAM 450ns 695 00
9629A 3 2K Slat IC RAM 200ns 89 500
9630 Card blender 68 00
9640 Mul hpl e Prog ramm able Tomer 39500
9650 8 ChaMel Duplex senal vaMod 39500
96~5 Inlellogent Tape Controller 550 00
96103 32/32 110 Module 2 75 00
96 702 Conl~ Closure Module 3 50 00

UNPOPULAT ED B~RDS fAlso AV,lol,lbleJ .

THE VISTA V·200 FOR EXIDY
PrICe . StartIng as low as 111 gg .OO_ ... -
IlIII e...,. ~ .. ". ' .•
VZOC E .20 400 s:...~ 1Slb5 1 1 99 °0 1 _·-
VXIOUI eoc IDnYt. ~Itif; 1~900

V200(30 600 eo:-~HNd 32Jx 1S14!Xl ) -..........
VZOOi·J21Z"'E(i a oee 321bt 199900..... .."

p.\.~\ SD SYSTEMS BOARDS
S TAKE 10% OFFI KIT ASSEM

5BC 100 SIngle 80lI rd Computer (2MHz) $265 .00 $ 34 900
sec200 Slflgle 80lI rd Computer /4M Hz) 299 00 399 00
ZBOSlarl ... Syslem 31900 44900
VOB 802 4 Video Ol$plll y Board 33500 45900
Verw.·FIo9PY It 32500 429 00
Expando PROM 115 00 22500
50100 ComPYter SV$temw/64K 699500
5 0200 Computer System w/64K 799500

CENTRONICSPRINTE~'
Model 737 ;

• CentronIC5 compl ele print er
• The 737 has everything .Check

and com pare lhe fealures.
• New low pn ce $835.00

RETAIL STORES OPEN MON·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS :
STORE 1310 " B" E. Edlnger STORE 674 EI Camino Real Direct Order Lines: (714) 558.8813 1310 E. Edinger (714)953-<>604

# 1 Sant a An a. CA 9270 5 #2 Tust on, CA 92 680 Santa Ana CA9270 5 TWX' 9 1O-,,95.1565
Showroo ms. RetaIl , Wareh ouse SpeClal lZln9 In System s '. (800) 854·8230 or (800) 854·8241 . ' .

~
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"'T1
m
CD
::tl

§;
~...
CO
til...

514500

517500

518900
2195
299\
5495
5495
98 00

35000
179 00
16900
279 00
25<>00

rt ocn UI 'CP,.tt(
110 23900
6502 37SOO
1802 191100

lUll
SC·SBC100
AIM6S
CosmacYC)

~~

M.n asm.rt", ,,".rtonl
r'I'II'alwlthrflatcJ'ungbtIC.~1

LCD CALENDAR
CLOCK GEAR
SHIFT KNOB

Ti me and Date Dlgrtal
Display with Backlight
for Nillht Use.

• FIofIf ll'lQerGt'C)
. ~_Wllnuf

• a....,l1zLCO
• T_. Detl s.conds
.E. IOIyI..- t. !led

••

E"LU IIE
... " OS
... " OS.,.

.A\ATARI" 800 & 400
Personal Computer System

ATARI800 $825.00
ATARI400 $449.00

AM/FM5te<'"
SUTOIrds ard
fills JOUr body
withSOln1

No~

You wear it!

• SKIERS
• JOGGERS
• SKATERS
• CYCLERS
You I1lJ5t heat
It ardfeel rt
to believe I~

PI' «un u;"lIn
6S02 16900
6502 2311 00
zao 40900

NEW APPLE PRODUCTS

u

lUll
KlM·1
SYM·l

""-'

• "AfflE fAN'- CUM1ltfm.II~ "om_at'lfllltle(l _ DOS 33 l.I\:9"adr KIll 2~ rrut SUIQr I'l 16-5ICD"
mathr'ft~Sl)lCkalyIof~ $41\115 tmnIl $6500

• ·BIT3"- 1Ww 10 x 2-1 Vldeo&o.db"RJlt~ • ttblrUn HMdw¥tM\ISIC Boatd,btSfyfl:-
COT1pIIltJII 'Mv,""SQI ... $3211115 16 chnlel s . SMQOO

. ·BAflWAHO"t1I'MettPacttanl HE05-JOOQ 8¥ Code • ccrotrollei 11 FltV\SIOr'IKlI. 2O'I't 0*"' PftIUSSol'IO
~1O~ •.• , ••• , ,. $lHOO ' spNdroc:ruwandlUPllOrlsst.n»rdpnnltB.AeO..ad

• ·SECAPf'lEA/O"-8 ChwnelMJ lr*Nct ~ely dlsk"'-llf'O ~.-ref th«ll.ng.
auerrtllld and1nled . $91150 1~man.atVendcr "r~

• "'VISTA AfflE 80TAACK DISK O~ floppy AM-on lor • hn ......., Krl Adcts rllfQllNt..-.l
""*S.. ·aoTPl .. . . •..••. $45900 etlaInI'lQcapDllteslOPascaI..-ormenI $6500

• -APPlEFORTfWr ••..•• $17S00 • McuUln~ bpn..on dIWIS. 8 no. slcU
• "APfllf CRYl'TEXT'" lcrdati fI"CfyPtICI'l ;w'd Icr~ KWwh CJ sdtwn sM:UbIt
~. . . . ... ..• $4-4900 IrDdKp:llIIIef"Wt

. "LYHXAPPLE MOOE.... ~rmclMlb"dnd: • Smar\T.m,,"* 1OX2-4 VdeoCard
ac:eru S28!i00 _ S.,mItxX-l0

. "B2JAr GRVa Il'llettJa CMd ~ bse 2 $lS911S .~~'IPt ~ ........ 1Qert.ce

. r Ollll OfMs b Appt.~. DOS. Two r c.d $541\00
· lbaClllft(anclCJDIe • .... $145000 . HEW Cd)tIU~S1SIfmI APf'LE Ckldl
. ·MICAOMOOEII' - OC Hi)'t$. $311\95 Orty $12-411S
• "OlGlSECTOfr'CoIMtts 1oH~An • HEWZ-IOSCfhiGIcJAPPlE CI't.l22 & MBASIC

0l"1Pa . . . . . . S34U5 SO S32S00
. 'fluC* l(eypad5. M!.rrtIen: I!eyprad 'Mlh'l)aCt.E5C. _ HEW CilWo'Yu l.l~~b"

-a-d - ktY5k:r 'A:slC*~ $16900 APPlE

You won't believe

your THE
earbones...

BONE FONE

NEW APPLE SOFTWARE

SINGLE BOARD COMPUTER SELECTION GUIDE

lC'l'UUTlIU -~ n~ 01sue Fbdws Ir:m .. ... ...... - H~An~c1 Wturm G<..m;ll
Al¥londlsk $34115 nSlretlS~SnlautlorasNau mIlS

2 n1 Il1d1 .ntAlll\l.- H~Res.Tl'ff'ldl.inn,'IC.. , •. 5109115 5 "AHII Tu "" ~· 5141\5
3 "1ltrc...r- AR:lIell lOel'llOI'Icl lhl lUlW oneartd 6 ·1I~IOS TItIKIl" S64I1S

oamt. "GIlaxf ..... ... . ..... 5291\5 UEW!~ NlO CP(I.l SoItwM C'" IcJPfll:t

ATARI 800 InclUde.: Computer Consol e, BASIC Lang . Cartfldge, Ed ucat ion
System Master Cartridge, BASIC langu age Programming Ma nual. 800 Operator's
Manual wlNotebook. 16K RAM Module , Power Supply , TV $wI tCh Box.
,.,... i ....... S..... taIIII "..,.. Sclrwoi n Oll
k Orr.ot U9Q(J us It>SWy n Oll Iasocf .'oC4 , nllC
".. 49900 us~ H OO ~ AlQlcir I )SOC
~...~ 6'00 ~so.. 3~ OO ... c.. .......... tIuIMt
........ - ...~ 'ho1cI HtsICrJ I""",,",, l SOO G..odt IilIA';IC"'oQr.wrorT'o"lq "00
Elk.Cal!O'ls.",Iem~C~ 2100 a.KSocOO9J JSOO &o\SIC ~~_ "00
Aa'l14$lC 5500 c-...,"«tO.ffl. ]S1lO ..... 1l-.y
~Ottut 5500 I'rll'lCCMK al~ JSOO U M~ IoIto'ncr, Mocbr 11000
~ 4100 ""'rs<$ 3\00 IU AAM""'-'r t.b;lo"le 1~OO
LJ'e 4200 Grt~l C" I$I(S IEI'II;11/'Io ]Soc ......
SupIr.~'" 4200 .~w·u,~ 3500 lllI/IIOowrln
M.-.c~ 5500 am:,,'lQlcqy 3500 o.so.' _ MI'Iq< 500
Supet!ug"" 4200 E!lIKlwWt>tftl 35 oo .loluutry~

CCJT'Cl'Ml'CIWH SSOO ..-....O ~s 3500 Or """il~"IIIf<'''' " 00
Hcmef.....-cr SSOO l'rr'lCtlIKolEtor'O'I\oCs 3500 P*'tC~.. ' " " 00

JOySIO"'""" 'IW 1'00

.. II Apple II. 16K
~ ., or Apple II. Plus $990';..iiJi ' DISK SYSTEM SPECIAL

..---'Apple II Plus w/48K Supermod VIdeo Mod ulator
Disk II w/Controner Integer Based ROM Card.

Reg . 52 .220 .00, ACP Price 5 18 19.00 SAVE S401 .00
Ht-SDtfd Stria!L'O 518900 0565 Dq.·Seeler 53-1 900 [ntrot' ROM CarO
CtolroncsPrinter 110 180 00 AppleGr~s TXIltl 67S00 Proto C.lfd
~sotl.lI Flfl'11'tlllare 189 00 DC HolI )'6 Mc:oem U 3-4995 M & ~ "~lor
",CIock 26900 o.N~& tlo5 J] S9500 5.lI~o~mtllt
lntro X'lQ SY'ltm 17995 DISk 11 45900 16'\ UW~ K.t
InlrOl X·10 Contr~1tr 269 95 PaK~ l.¥9 SYSltm -150 00 Ofoskl~ Pl¥l
All Musc Syntt1eSlzer 259 95 Parl4lel Pnnler Carel 16500 8 ' F~ Conl:Qler
16 Ch.~ Input 2-1995 CQ'TIfTl.nQlo:ns C..-a 18900 HturJSliCS StftC"'-lD
2 Ch Anro) Output 16495 BuSlnessSoIl'ft.ateP!r.g 62500 fl.on1llus +
13-1Cey Keypad 11995 CM\IS10~ Drl\'t Supefla~
VlSl-Cat 125 00 <462500 Casnoer

The OtGITALKER 11.1 $.pHd1lyrll",",s Iy$tem
COt1ldtll1g of tl'IUftlpie N-cna r'lnl l MOS .me
gra ted orcuols II con tAins a spMCh processor
chlp (SPQ and speech ROMand when used
....,lh "xternal I ~'. r, amphloer, and speak«.
prodycfl a l yslem....hlChgen.,aleshighQuahly
spHCh InCluding In. nat ural If'lfIectIOf'l and
emph&$ls of 1M OflQlNIIspeech . 104.... l ema le.
and children '. YOtCftS c.n be synlt'leslzed.

• ComJMI. 1yIndependent Iyslem. not
requ lrlno a processor conl rOller

• Designed 10 be ....ty Interlac.d 10 mosl
popl.Ar tnlCl'oprocessors.

• 256 pollSible addreuabIe .xpretSSlQnS
• Male, lemale. and chllO-.... ·s 'w'(ltCe l

• Natural nf1«: hon and .mphaw 01orlgH\lll--• Addresses128k 01ROM dorect ly
• Commu nc.!es WIth slaloc or etoe::k*:I

dynamIC ROMs
. m~lble

• Ir.4ICAOBUS"· eompaloOle

SEMICONDUCTORS
~SPEAK!*

DIGITALKER'"
Speech Synthesis System

DtGI'TAlKER'" DT1000 . Set1'contM ned
b08l'd tNt - wtttI"*•IIPHker Met •
~tuPPfw' -CMrMtIeolfaft'tdNnd_ "" 44 _ .$485.00
DKJrTALKER'" DT10&0. Ch5pMtforbu~
DIgMaIkw Into your own .....Iueti on dMlgn.

$79.00

C5Z:CONTINENTAL IPRCIALnES

_ LII·I. O-<hamel Loo< """"" 58500
"'1.1I·1 l.oglcMoria 6000
IWIl LI·2 L.ooic Mallo. .-. . _ 147.00
MAX·I IG100 MHz P!:rtat'e Fre<JJl!rCY Cculltf

.....·L;.1o9iai'ltVCPrctle . ::::_1~~ :
_ lH E""""'Y Loo< Plale •. . ...•• 28 00
_ 'N H91 SI><od Loo< Plale . .•• .. 7700
1WIIl1l-1 l~ Probe Klt. . . . 21.95
. .. LTc-l ,lTt-%I..cIgaIAnaI)'SlS K1ts .•.2201250

FLOPPY DISK DRIVES
MPI B51-5V.~• .40 Irack s 279.00
Shugart 5A400-5~" " 35 tracks . . . •. . . . 295.00
Shuga rt 800/80 1R 8~...• " . . ,. , •. • . .. 47 500
$le mons Shugart Compahble Model

FDO-120-80 42900
PERSCI Model 277 Dual . " , . . , 1195.00
WANGOISIEMENS 5\. " Dove 290 .00
MPI 852 5\"~ D1J.J1.. 346.00
W.A.NGOISIEMEN5 282 Dual 5\'. " 395 .00
WANGOISI EIr.4 EN582 _. 290 00

TEX AS IN STR UMENTS

99/4 PERSONAL COMPUTER
SuperiorColor, Music, Sound& Graphics
& a Powerlul Extended Basic -All Built-ln .
Now! Spec ial T.V.

AdaPler letSYOU~se
your existing T.V. set ~

as a compulerd l~Y· Jt

$499.00 .
Con~only_ .

_..t' .~..f.....~:;

. - MUSIC MACHINE go
_ WITH 9 VOICES!

e ltfW lJMl laMl:s..t clth M lSl T«tn:IIcIgy. -...n
fldyn. b'VOICI'$ _ U"' ......VJ.. iHlItI~t__ . f'IIy$~~~hAl.F lIon e N.}

~~ .AP'I'lf""(IImpIttlt

.....ou...tnm• .........$129.95

1.19

8'
248
, 89
, 89
199

8'
99
99

220
11 5
11 5

98
98

11 5
95
89
89,.,

1.95
1.90
1.95
1.95
195
• .9 5
1.10
11 0,6.
1.79

98
98
98

295
.e9

249
59

1.75
4.40

59
1.10
129
195
1.10
129
1.75
1.95
1.95
1.65
f55
1.49

.99

.99

.73

.73
2_75
2.75
.e9

1.95
1.95

85
1.95
1.95
1.70
2.95
2.95
1.75
2.29
1.99
1.99
1.99
1.99

35 74L5164.N
28 74\l S165N
28 74LS166N
28 74l5168N
39 7.l S169N
28 7.04 l S17ON
39 74LS173N
39 74L517 4N
28 74LS17!>N
39 74LS181N
39 74LS19ON
47 74\L5191N

1 25 74l5192N
39 74\lS193N
26 74\lS194N
38 74L5195N
38 74L5 196N
39 74lS197N
39 74lS221N
39 74l5240N
26 74l5241N
39 74lS24\2N
79 7.tlS24\3N
39 74l S244N
26 74l S245N
79 7. l 8247N
79 7. l S248N
79 74LS249N
26 74L8251N
3 5 74\L8253N
35 74l S257N
45 74lS258N
59 74l 5259N
68 7.LS26ON
.45 74lS261N
.65 74\l S268N
99 74\LS273N

1.19 74\l527SN
45 74\LS279N
.75 74lS263N
75 74LS290 N

.75 74l5293N
88 74lS295N
98 74\LS298N
45 74\LS324N
45 74l $J.47N
49 7.t l$348N
49 74\lS352N
.55 74lS353N
55 74l536JN

1.19 74\l $365 N
1.35 74\l S366 N

89 7.tL8367N
89 74L8368 N
.79 Hl$J73N
59 Hl$J74N
.89 74LS375N
89 74lS377N

1.25 H LS385N
1.49 7.tLSJ86N
.79 74lS39ON
.79 74\LS3S3N

2.49 74lS395N
1.19 74lS399N
.99 74lS424N
.99 ' 74lS668N
.75 74L867ON
98 81LS95N

1.15 81l596N
.98 8 1L$97N
.98 81L598 N

74LSOO
74lSOON
74lS01 N
7.lS02N
7.lS03"4
74lS04N
74lS05N
74lS08N
7.lS09N
74LS10 N
74l S11N
74 l S12 N
74l5 13N
74L514N
74l S15N
74lS20N
14l S21N
74l522N
74 l S26N
74lS27N
74l528N
74lSJON
74\lS32N
74\l S37N
74 l$38N
74\LS40N
74lS42N
74\LS47 N
74l$48N
74l551N
7. lS54N
74l S55N
74lS73N
74LS74N
7. LS75N
7. l S76N
74l S78N
7.l583AN
7.tLS85N
7.LS86N
74lS90 N
7.l592N
74LS93N
74LS95 N
74lS96N
7.tLS107N
74lS100N
74\lS112N
74l5113N
74LS 114\N
74\l S122N
74LS123N
74LSl24\N
74\l S12 5N
74\LS126N
74lS132N
74LS136N
74l S138N
74lS139N
74l S1.5N
74LS148N
74\l S151N
74\lS153N
74lS154N
74lS155N
74lS156N
74LS 157N
74LS158N
74LS l60N
74lS161N
74LS162N
74L5163N.

LINEAR
78H05 595 l M141.N 1.90
78M06 1.49 LMl4\58CN/N .4\9
78M.G. 1..019 MC1"88N 1.49
lMl05H .ss I.4Cl<l89N 1.49
lM108AH 2.95 LM1496N .89
lM300H .79 LM1556N 1.50
lM3Q 1CNIH .35 l M1800N .79
l M3Q.4H .is lM1820N .95
lM305H 89 LM1850N .95
l M306H 3.25 LM1889N 3.95
lM307CN/H 29 lM21 11N 1.75
lM306C N/H .96 l M2900N .9 9
lM309K 149 lM2901 N 2.50
lM310CN 1 25 lM2917N 2.95
l M3110/C N/ H .98 CA3013T 2.29
lM312H 1.75 CA3018T 1.99
lM31 7T 2.75 CA3021T 3.49
LM31 8CN/H 1.49 CA3023T 2.99
l M319N/H 1.25 CA3035 T 2.75
lM320K-XX' 1 49 CA3039T . 1.49
lM320T·XX· 1.25 CA3046T 1.29
l M320H-XX" 1.25 l M305 3N 1.49
l M32 3K 495 CA3059N 3.25
lM324N 1 25 CA3060N 3.25
lM339N 95 GA3062N • .95
lMJ.4 OK·XX" 149 l MJ06 5N 1.4\9
lM34QT-XX" 1.25 CA3080N 1.29
lM34.OH-XX· 1.25 CA3081N t.es
lM3«H 1.95 CA3082N 1.69
lM348N 1.85 CA3063N 1.99
lM358CN .98 CA3066N 1.29
lM360N 1.4\9 CA3089N 2.75
lM372N 1.95 CA3096N 2.49
llr.4378N 3.75 CA3097N 1.99
lM377N 375 GA3130T 2.49
lM380CNIN 125 .cA3 1.40T 2 4\9
llr.4381N 1.79 CA3146N 2.49
lM383T 1.95 CAal60T 1.49
LM366N 149 CA3190N 1.95
lM387N 1.49 CA340 1N 69
l M390N 1.95 MC3423N 1.4\9
NE531V1T 3.75 MC3460N 3.95
NE555V 39 SG3524\N 395
NE556N .~ CA3600 N 3.50
NE561T 19.95 l 1r.43900 N .59
NE562B 7.95 l 1r.43905N 1.4\9
NE565N /H 1.25 lM3909N .is
NE568H N 1.75 RC4131N 2.95
NE567WH 150 Rf'.A136N 1.10
NE59 2N 275 RC415 1N 450
lM702H 2 99 RC4194 4 95
l M709N1H 29 RC4195 • .40
lM71ON/H ~ UlN2OQ1 1.25
lM711NIH 39 ULN2003 1.50
l M715N 195 SN75450N .59
lM723N /H 75 SN75451N 49
lM733N1H 96 SN75452N 49
lM73gN 1.15 5N75453N 49
lM74\ lC N/H I 33 SN75454N 49
lM74\l CN-14 19 5N75-491N 89
l M7.047N/H .79 SN75492N 89
l M748N /H .39 SN75493N 89
lM760CN 295 SN7549 4N 89
lM 1310N 1 90

59

3'..
59
69
95
95
69

295
295
295

62, '5
120

99
67
67
67

1.19
82

8'
69

1 65
95
95
89
87
97
97

120
195
1 89
595

.79
89
89
85
85

180
.75

1.75
.75

1 9 5
1.95
995
3 90
1.15
1.15

85
85
85
85
85
85

1.39
1 39
1.39

.95
1.05

.89
2.15
390
390
1.25

95
68
.68
79

.79
'90
'90
'90

99
295
2.4\9
2.25

12.95
12.9 5
12.95
12.95
8.95
4.95

.39
1.65

.69
8 .95

.75

.95
395
1.39
1.39
1.3 9
3.95
1.69

'3'1.39
..5

.99
225

.39

.39

.39
49
.49

1 65
39
.39
.99

1.85
2 .39

.8 5

.85
249
4.95
, 85
1.85
185
1.19
2.49
350
2.10
23'
230
2.39
239
2 59
2 75
2.75
2 39
2 39
2.39
7.95
695
, 50
125

.35 C04093
35 C04O<><
.35 CD4Q98

1.39 CD4099
.29 MC14408

1.39 MC144Q9
.4\9 MC144\10
.49 MC144\12
.35 MCl4<415
29 MC14419
.49 CD450 1

1.39 C04502
1.15 CD450.3

59 CD4505
1.19 CD45Q6
es CD4507
49 CD4508

1.19 CO.5 10
1.19 CD4511
1.15 C0.0\512
.38 C0.0\515
.79 C0.0\516
38 C[).t518
85 CD4520
8 5 CD4555

1.29 CD4556
.45 C0 4566

325 74COO
2.15 74CXl2
3.25 74G04

.95 74COS
1.95 74\Cl0
1.29 74C14
12 5 74C20
.95 74C30
.85 7.C32
85 74G42

1.75 74C48
125 7.C73

99 74C74
69 74C85
69 74C89

1.10 14C90
1.10 74C93
1.10 74C95
395 74Cl 0 7
295 14C151
995 74C I54
1.39 74C157
.75 HCl60
35 74\C151
49 74C163
35 74C1M
35 74\C173
35 74CH4
35 74CH5

1 29 74C192
35 74C193
35 74C195
35 74\C922
35 74C9 23

195 MM8OC95
295 MM8OC97

19 5N74123N
22 5N74125N
22 5N74126N
22 $N74128N
22 5N74132 N
23 5N74136N
23 5N74139N
23 5"'7 414\tN
26 5"'74 14\2N
23 5N74143N
22 5N7414\4N
29 5N1414\5N
29 5"474147N
39 $N14148N
59 5N 14150N
29 5N74 151N
29 SN74152N
22 SN74153N
35 SN74154N
29 SN74155N
29 5N74156N
29 SN74157N
29 5N741.58N
29 5N74160N
45 5N74161N
23 5N74162N
29 5N74163 N
29 5N74164 N
29 5N74165N
29 5N74166N
24 5N74167N
.79 $N74170 N
57 5N74172 N
.79 SN74173N
.79 5N74174\N
.79 SN74175N
79 SN74176N
59 SN74177N
.79 5N74179N
23 5N74180N
23 5N74181N
23 5N74162 N
23 5N7418<lN
29 5N74185N
23 5N74166N
39 5N74168N
.34 5N7419ON
38 5N74191N
36 5N 74192N
38 SN7.'93N
.36 5N74194N

.60 SN74195N
59 SN7., 96N

1.10 5N74197N
1.10 5N74198N

55 SN74199N
65 $N74221N
39 5N74251N

1.75 5N74273N
.39 SN7. 279N
65 5N7.283N
52 5N7428<lN
49 5N74285N
.72 5N74290N
65 5N74298N
.72 5N74365N

3 10 5N74366N
99 5N74367N
.32 5N74368 N
53 5N704390N

1.95 5N74393N
.29 5N7«90N
.39

CMOS
co-coo
C0 .04001
co-coa
CO<006
c0.007
CO<OO6
CO<4OO9
CtM01 0,
C~11

C~12

COA013
CD4014
CO.o\015
C04\016
C040 17
C0 40 18
CD4019
C04020
C04021
C040 22
CtM023
CO.o\024\
C04025
C04027
C04028
CD4029
C0 4030
C04031
C04032
C04034
C04035
C04037
C04040
C04O<l
C0-4Q.42
C04043
C04044
CO..,.6
C04Q.47
C04046
C040'9
C04\05O
C04\051
C04052
CO.o\053
CO.o\055
CD4056
CO.o\059
C04060
C0406 6
C0406 9
C04\070
C04071
C04072
CD"073
C04075
CD40 76
CD4077
CO.o\078
C0408 '
C04082
CD·m85
C04089

5N 74QON
5N7 401 N
5N 7402f.l
5N 7403N
5N7 4Q<4 N
5N7 -405N
5N7~N

5N7 407 f.l
5N1408N
SN 7.0409N
5H 7.041 0N
5H7 411N
5N7 412N
5H741J N
5H 74\14N
5N 74 16N
5N7417N
5N7 420 N
5N7421N
5N 7412N
5N 742 3N
$N 74 25N
5N74\26N
5N74\27N
SN74\29N
5N74\JON
5N7 432N
5N7 437N
5N74\38N
5N7439N
5N74\4ON
SN 74<4 1N
SN744\2N
SN74<43N
5N744\4N
SN74\4\5N
SN7446N
5N744\7N
5N744\8N
5N745ON
5N74\51N
5N74~3N

5N74~N

SN74\59N
$N7460N
SN74\70N
5H7472N
5N7473N
5H7 4\74N
5N 74\75N
5N7476 N
5N 7479N
5N7480N
5N7 481N
5N7 4\82N
5N 7483N
5N7 4\85N
5N7 4\86N
5N74\89N
5NH90N
5NH91N
5N74\92N
5N74\93N
SN74\9<tN
SN74\9~N

5N7496N
5N749 7N
5N74\100N
5N74\107N
5N 74 109N
SN74\116N
5N7.04121N
SN74122 N

7400
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CIRCLE 15 ON FREE INFORMATION CARD

COMPUTER software, games. useful programs,
languages, robots. Free book catalog . ARC
SOFT, Box 1320, Woodsboro, MD 21798

SURPLUS catalog 8,000 items : electronics, ste
reos, speakers, alarms, too ls, games, solar auto
home. 8 issues $2.00. BNF (R), 119 Foster St. ,
Peabody, MA 01960

TWELVE bands /ch annel $100.00 kit still avail
able; see May 1978 RIE cover sto ry or writ e:
SYMMETR IC SOUND SYSTEMS, 912 Knobcone
PL, Dept . R, Loveland, CO 80537

GRAPHIC EQUALIZER

FAIR RADIO SALES
1016 E. EUREKA · Bo x 1105' LIMA, OHIO' 45802

New ITEMS New BARGAINS!
FREE UPON REQUEST!

Send today for FREE copy of
CATALOG WS-80 and Supplement. Dept. RE

COMPUTER PARTS

RESISTORS YAW, '/,w 5% carbonfilms 3¢ ea. No
minimums. Send for details. Bulk pricing avail
able . JR INDUSTRIES, 5834-C Swancreek , Tole
do, OH 43614

I.C.'S: 2114L-2's , $3.75; 4116-2's, $4.00; 2708' s,
$6.50; 2716's, $10.00; 74LS240 's, $1.50;
74LS374's, $1.50; CCS 16K/5MHz RAM board ,
A&T, $250.00; TGE Box 64068, Va Beach, VA
23464

"THE Intelligence Lib rary" technical secrets.
Books on Electronic Surveillance, Lock-Pick
ing, Demolitions, Covert Sciences, etc . One dol
lar. (refundable): MENTOR PUBLICATIONS,
Dept . Z, 135-53 Northern Boulvard, Flushing, NY:
11354

LIQUIDATING hydrophones, West inghouse mes
sage centers, cabinets, locks , transformers, re
lays, lenses, capacitors, transistors, etc . Send
stamp for list. HOFFMAN, 314 So. 7th, Bozeman,
MT 59715

SHUGART SA800 8" disc drives slightl y usee
with service manual $225 .00, write: MARIO
KLAS, 215 Osceola Ave., Deer Park , NY 11729_
Phone: 516242-2321

POCKET TRS-80 program writing pads, make
creating software easy and fun. 50 sheets $2.95
plus $1 postage . ARCSOFT, Box 1320, Woods 
boro, MD 21798

CABLE TV descramblers and converters. Build or
buy. For information send $2.00. C&D COMPA
NY, POB 26, Hudsonville, MI 49426

MEMORY sale, dynamic rams surp lus. 16K(4116)
set of 8 $29.95 guaranteed . Free data sheets.
JJM, Box 953R, Centereach, NY 11720

SUPREME radio diagram manuals, useful 5 vol
umes, special only $9! BEITMAN, 1760 Balsam,
Highland Park, IL 60035

MICROWAVE TV antenna. MDS designed yagi.
18 dB gain $39.95. Details, plans and tech . data
for same $3.00. BETA DESIGN GROUP, POB
164, Airway Heights, WA 99001

MICROWAVE TV downconverters, preamps , par
abolic dish antennas , remote tuning . Covers 2000
MHz band . Wri te for information . LAB-TRONICS,
INC., Box 171, Rogers, MN 55374

PRINTED circu it boards , custom etching, reason
able, send your artwork to: GM ENTERPRISES,
28 Hills ide Ave., Prov., RI 02906

1802 Newsletter, $17.00 a year, 12 issues, aver
ages 15 pages, back issues available write: 19
FRENCH CRES., Regina, Saskatchewan S4R,
6N3

METAL enclosures . Brake bends up to 18" X
.060. $21.95 (USA). "Z", Box 757A, Slive r
Springs, FL 32688

Parts by the Strip

COt.lPUTtl'S-SU P£IUtO...RO. CI" c"p.C,P._ All

ACCfSSO.UES- PR I NTE~, MOO(MS, DISC ~. 'iES.

Mf MORY. ETC... C;=OMPl. ETE SYSTEMS " SOf TWARE

visit callor Write

~our For Low Low
store PrICeS on ...

3 12'" ST. _I. .z.SAll*'OTA
FLORIDA

0 -2311$195

CALL US10 SAVE $$

Phone call Adapter $24.50*, VOX $24.95*, (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali·
fornia residents add tax. Mail Order, VISA, MIC, cod's
okay, quantity discounts available. Money back guar.
Free data.

AMC SALES, Dept. 19 9335 Lubec St., Box 928
Downey, CA 90241, Phone (213) 869-8519

Top quality AC-DC cassette
recorder, modified to provide
5 continuous hours of re
cording and playback of true
fideiity, distortion-free sound

oneach side of cassettefor " iI" II••~
a total of 10hours. Unit has ..
many special built-in fea- '-_----,.,
tures. TDK D-C180 cassette $
supplied. ONLY' 125.00 >:<

Solid state. Self contained. Excel
lent adjustable sensitivity. Voices
or other sounds activate and con
trol recorder. Uses recorder mike or
remote mike.

2~ x 1'!1o x '!lo" $24.95*

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easily installed. No
monthly charges.
FCC APPROVED

~~

GOVERNMENT surp lus receivers, transmitters,
snooperscopes, parts, fantastic 72 page cat alog
25¢. MESHNA, Nahant, Mass. 01908

'FOR SALE

TELEVISION downconverte rs and decoders
$99.95 up. Details for stamp. GW ELECTRON
ICS, POB 688, Greenwood, IN 46142

SAVE up to 50% on name brand test equipment.
Free cata log and price list. SALEN ELECTRON
ICS, Box 82-M, Sko kie, IL 60077

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12901

FREE catalog, IC's , semi's , parts . CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada H3C 1H8. U.S. inquiries.

MICROWAVE yagl antenna for MDS comp lete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

LASER handbook with burning, cutting, Ruby
Reds, Co's, complete plans , books , and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867 ..

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

POWER semiconductorsl Darllngtons, voltag e
regu lators, rectifiers, transistors, potentiomet ers,
trimpots, switches, IC's , much morel Thousands
of parts in stockl Send 30¢ in stamps for catalog.
POWER ELECTRONIC 15206 Blackstone, Dol
ton , IL 60419
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• Easler, Faster & More
Reliab le Than Soldering

• Trigger-Action On/Off

Save $5.07 and start wi ring
like a pro! This motorized too l
makes a perfect wrap every
time. Positive indexing assures
identical wraps on .025" square
posts . Unwraps. too ! Features built-
in wire stripper / cutte r. durab le carbon-stee l
tip. Requires 2 "C" batte ries (RS #23-124 ni
cads recommended) or adapter/charger.
276-1571 Sale 16.88
AC Adapter/Charger. U.L. Listed. 273-1454 ... . 5.95

One red. one
green . Mount
quickly in Vi' dia.
hole. Long 4"
leads. Long-life
bulbs included.
272·332 .

Pkg .2/1.89

Pkg . 189
of 2

Ideal for isolation or com
munications. LED sou rce
rated 20 mA at 1.7VDC.
Sensit ive photo-t ransistor
detecto r.
276· 142 Sale 1.39

Matched Infrared
Emitter/Detector

WW Save

II II '~~t3;:

Miniature
SPST DIP
Switches
Low 149
As

·10-Megohm
Input

• Easy-to-Read
0.4" Digits

• Overload
Protected

1

7995

Sensitive, 20-Range
LCD Digital Multimeter

Features liquid crystal disp lay with ove r
range and low battery indicators . auto
polarity and auto zero -adjust. Volts : 0-500
AC. 0-1000 DC in 8 ranges. AC and DC
Current: 0-200 mA in 6 ranges. Res is
tance: 0-20M O in 6 ranges. Requi res 9V
battery or adapter. 22-198 . . 79 .95
AC Adapter. U.L. listed. 273-1431 4.95
Carrying Casefor Above. 22-153 6.95

With Leads and

'~~~=::=5=:",'lnstructlons

NEW!• Ultra-Fast
• Pre-Wired!
Great audio system "upg rader" ! 10
element red display has moving point
or bar graph optio n. Requ ires 12VDC.
With applicatio ns data. 2x%x7h2:' -
2n-1009 9.95

LED VU Meter ModuleSUbmini 5-Volt DIP Relays
o

1299. ~~. ; lID
-1~rY 449

o SPOT. For PC boards and sockets with .100 x
.300" centers. Contacts : 1 Amp 'It 125VAC . Co il :
sen. ¥ 8Xo/aX7/1S:' 275 -216 2.99
lID OPOT. Fits 16-pin DIP socket. 1 Amp contacts .
50n coil. 275-215 4.49

NEW!

995

Stereo Reverb Project-Boardw

I~:!i:, : _ : ·

\[":1- , ! \.. -

I,

'1'. ~' ,, ~ ......u.....
Echo reverb and phaseshift ellects for musical instrument
amps and stereosystems. Includes predrilled, labeled board.
instructions. and parts list. PARTS EXTRA-all available at
Radio Shack. or use those you already have and save!
277-132 .. .. .. . .. . . .. . . 9.95

12-Hour Auto Clock Module

Save 27%
Reg. 1595
21.95

± 0.5 Sec/Day Accuracy!

Equip your vehicle with this pre-wired quartz-controlled digital
clock - and save $6 .00! Easy-to-read 0.3" green fluorescent dis
play blanks auto mat ically when ign ition is shut oil to minimize bat
tery drain. Complete -just add switches! With data.
277·1003 Sale 15.95

"Music Synt~es!zer"

Sound Generator Ie
Save 20%

Reg. 4.49

359

SN76477. Creates music. gunshots .
explosions . phaeers-c- and much more!
Line-level output. With data. 28-pin
DIP. 276-1765 Sale 3.59

Semiconductor Guide

NEW!
Only

299

Archer ' Semiconductor Rep lace
ment Guide. Ove r 118.000 substitutio n
listings plus detai led data on LEDs.
ICs. diodes. more! 1981 edition. 264
pages. 276-4004 2.99

A DIVISION OF TANDY CORPORATION · FORT WORTH, TEXAS 76102
OVER 7000 LocAnONS IN 40 COUNTRIES

j.lF Cat. No. Each j.lF Cat. No. Each

.1 272- 1415 .49 1.0 272- 1419 .49

.22 272-1416 .49 2.2 272-1420 .59

.47 272-1417 .49 3.3 272-1421 .59

.68 272·14 18 .49 4.7 272-1422 .59
10.0 272 -1423 .59

35WVDC. Radial leads for PC board mounting.
Replace tantalum types in many app licat ions.

Low-Leakage Electrolytics
,--'"'2"'"" __•

NEW! Lt: 49¢Each '-"'~=1

ladlo Ihaeli

Omnid irectional. 30 to
15.000 Hz response! 4
10VDC. 7/ ' 6X3/.' dia. Leads
for easy hookup .
270-092 2.99

Elec!ret Microphone
Ele!nent

Retail prices may vary at individual stores and dealers.

Mini 12V Buzzer

Fits almost anywhere. really .
gets attention ! 1'As" mtg . cen
ters. Leads for easy hookup .
273·055 1.69

NEW!
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TA·1000KIT
$51.95
Power

transformer
$15.00 each

l00W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfythemost picky" fans. A per
fect combination with the TA-l020 low T.I.M. ste
reo pre-amp.
Specifications:
• Output power: 100W RMSinto8-ohm

125W RMS into4·ohm
• Frequency response: 10Hz - 100KHz
• T.H.D.: less than 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IVmax.
• Power supply: ± 40V@ 5 amp

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZERII

--_..- - ~ - -
_ . ::-_--- 4 ~- "

.. .. -.. . - . - - - -

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4
color LED (15 per channel) to indicate the sound
level output of youramplifier from -36dB - +3dB.
Comes with a well-designed silk screen printed plas
tic panel and has a selector switch to allow IIoating
or gradual output indicating. Power supply is 6.....
12V D.C. with THG on board input sensitivity con
trols. This unit can workwith anyamplifier from 1W
to 200Wl
Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4·color LED, all other electronic compon
ents, PC board and front panel.

MARK IV KIT $31.50

All functions same as Mark IVbutthisiswithheavy duty
aiuminumfront plateandcase.Can be easily slotintothe
front panelofyour auto,truck orboat. Operates on12VDC.

.. '" -_ _..-_._- ..- -.-- . .. _....
~ ~ ~

-I -,' . .... .. "- .

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

DIGITAL AUTO .
SECURITY SYSTEM

4 DIGITS ~-
'''""leO"" ',.."'.. I
SPECIAL519.951 " ' /"

;, .: ....
• proximity triggefP ~
• voltage triggered
• mechanically triggered
This alarm protects you and itself! Entering pro
tected area will set it off, sounding your car horn
or siren you add. AnI' change in voltage will also
trigger the alarm into action. If cables within pas
senger compartment are cut, the unit protects ltselt
by sounding the alarm. 3-WAY PROTECTION!

All units factory assembled andtested - Not a kit!

SANYO HYBRID AUDIO
POW ER AMPLIFIER I.C.

tI'WI""
$41.50 EACH KIT

NIC1200 112 hrl $24.50 EA. ' ::22:\{S ,
NIC2400 24hr 526.50EA.

All units are brandnew
fromSanyo.
MODEL 115-B·405A
$35,00 EACH

PROFESSIONAL
PANEL METERS

f A. 0-50UA 8.50 ea.
B. 0-30VDC 8.50 ea.

~ C. 0-50VDC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

Tviie'MU-:s2E ~~Ial~seti>\is~~i~~ vf:r~e with black

~! 0.5" LED mill
ALARM CLOCK MODULE

ASSEMB LEDI NOT AKIT!
Features: • 4 digits 0.5" LED Displays • 12 hours
real time lormat • 24 hours alarm audio output
· 59min. countdown tlmer s 10min. snooze control.

ONLY$7.00 EACH
SPECIAL TRANSFORMER
FOR CLOCK

$2.50

BUY 2 FOR
$4.99

2 WATT AUDIO AMP

enoz
o
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•WithClle Only
$6.50Per Kit

FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lights up8 ...... 15Watt Fluo
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes highvolt
age coil, power transistor,
heat sink, all other electro
nicpartsand PC Board, light
tube not included!

BATTERIES
PK/$10.00~ICKEL CADMIUM

2 PKS/$19.00 , . BA7TERY
ILLUSTRATEO ' PACK
LESS COVER '0' SIZE
Oot,. I : 3.6 Volt. @ 3.D Amp/Ho ur. Consists of three each.
, ,2 Vall "0" size Nickel Cadmium Cell s stacked and plaslic
film encapsulated. Tabs are provided at each end for elec-
tric al connections. The individual cells can be cut apart if ........:~~ ~~~~~..!....-..
j esired, Rated recharge rate is 30 mA, 14·18 hours. Size:
1'I," dia. x 7" long, New, Shpg, Wt, each pack, 1 lb.

-n
m
!Xl
:::0
C
>
~...
CO
CD...

$1.20
$1.40
$1.80
$1 .80
$2.20
$2.20
$2.50

~m =eO:

SOLID STATE
ELECTRONIC BUZZER

~
1§Li.

,- "
$1.50eac

Mini size1" x 'I," x 'I,"
Supply voltage1.5V - 12V

Ideal for Alarmor Tone Indicator

I.C. TEST CLIPS
Same asthe E-Z clips $275 '~
With 20" Long Leads .

In Black and RedColors perpair

POWER SUPPLY KIT
0-30V D.C. REGULATED ~

Uses UA723 and ZN3055 Power , .~.

TR output can be adjusted from ' .. I
0-30V, 2 AMP. Completewith PC _ .
board and all electronic parts.
Transformer for Power Supply, 0-30Power Supply
2 AMP 24V x 2 $8.50 $10.50each

1 WATT AUDIO A~M'
All parts are pre-assembled on a A
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PRICE $1.95 II.

SPOT
SPOT MOM ENTARY
DPDT
DPDT MOM ENTA RY
DPDT (CE NTE ROFF)
3PDT
3PDT (CE NTER OFF)
4PDT
4PDT(CE NTER OFF)

ELECTRONIC SWITC KIT
CONDENSER TYPE

Touch On TouchOff
uses 7473 I.C. and

12V relay
$5.50 each

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ±0.5dB!
Added features like tone defeat and loudness control

\Iet you tailor your own frequency supplies to eli
minate power fluctuation!
Specifications: • T.H.D. less than .005% • T.I.M.
less than .005% • Frequency response: DC to 100KHz
± 0.5dB • RIAAdeviation: ±0.2dB • SIN ratio: bet
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux.
100MV lOOK' Output level : 1.3V· Max. output: 15V
• Tone control : bass ± 10dB @ 50Hz/ treble ± 10dB
(a) 15Hz ' Power supply: ±24 D.C. @ 0.5A
f{lt comes with regulated power suppTy, ail you need
is a 48V C.T. transformer @ O.SA.
ONLY $44.50
X'former
$4.50 ea.

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 amplifier provides hlqh level output.
Operates from one 9V battery, 28pin 7ft'
dip; we supply the datas. $2.90EACH "''''''11- -.-

ULTRASONIC
SWITCH KIT

SIZE BATTERY PACK
10 C size ni-cd battery in dng pack,
gives out 12.5V D.C. 1.8 amp per
hour. All fresh code, pull-out from
movie cameras. Can be disconnec
ed to use as single c cells. Hard
to find 15.00 er ack of 10batteries

~,~ FORMULA INTERNATIONAL INC. 11 /80

Io.1:O' '-1 ~DL,::,; ci~~s I Send $ I _OO~ ~ 0ve "0 D hl U Fo r Detailed

aID~!Z··~~~~:u1·oJi ~~.?'1 Catalog ue

•

"mum r rig. .m. Rfl ". a I.S I . . ~
I' h on' Ord. n Acc.pt.d on VIlli or M e ONLY , NO C.O .D ./ St o N H ou " 10 ·7 Mo n . IhN Sit. ~

lUG) CR EN S HA W BL V D., H AWT H O R N E, CA ' 0250 ~
,""ONE: 121 1) 172·"21 • (2 1 J ) 171·$ 112

ELECTRONIC PI N BALL
MACHINE

That sounds and plays like the
real thing. All unils are brand
new butwilhout the case. Func
tionsofthegameinclude double
flipper control, kicker control, 1
4 piayers, 3 speed bal l control,
till switch, automatic score,extra
bonus cave and many more. Ail
sol id state with LED panel, no
moving parts. Requires 9Vbat
tery to operate, speaker not
included.

A perfect gift for yourself or friends.
SPECIAL SUi EACH
SPEAKER SI.25 EACH

FM WIRELESS M IC K IT
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
acondensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on # FMM2 KIT FORM $7.95

NI-CD BATTERY SALE
12VPack 450 MZ/HR Size3" x l " x 2"

$8.00 PER PACK
4 AA Pack 450 MA/HR

S3.50 PER PACK
All above batteries areused butlatedate

code and wegJaranlee 10lakebackall bad onesforexchange.

Kit includes theUltra Sonic Transducers, 2 PC Boards
for transmitterand receiver. All electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarmsystem or
counter. Unit operates by 9-12 DC. $15.50

SOUND ACTIVATED SW ITCH
Alt parts completed on a PC Board
SCR wil l turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many otherprojects. Supply voltage

$1.75 U . 4.5V · 9V D.C. 2 for $3.00

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cutoff when circuit is shorted
or over load to protect your
amplifier as well as your
speakers. A must for OCL
circuits.

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 U Never worryabout battery,

Model F-179 because It has none! Easy
tocarryin pocket and handy .. •
to use. Ideal for emergency

Iight. It generates its own
electricity bysqueezing grip

lever. Put one in your car,
boat, camper or home. You

ma need it some time!

SUPER FM WIRELESS
MIC KIT - MARK III

This newdesigned circuit useshigh
, FED. FET transistors with 2 stages

,.

pre amp. Transmits FM Range (88
120 MHz) up to 2 blocks away and

'. with the ultra sensitive condenser
microphone that comes with the kit,

- .. . allows you to pick up any sound
within 15 ft. away! Kit includes all

FMC-l05 electronic parts, OSC coils, and P.C.
$11.50 PER KIT Board. Power supply 9VD.C.

COMPLETE TIME MODULE
0.3" digits LCD Clock Module with month

@)
and date, hour, minute and seconds. As

.""'-'=,..TiH;:;...ET='~~=~::_==~ 6 ue well as stop watch function!! Battery
1;' and back up light is with the module.

• : Size of the module is 1" dia. Ideal for
use in auto panel, computer, instrument
and many others! $8.95 EACH
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5 BAGS
$4.00

Id t
01 8 pin 100/ 55.95SO e~ 31 14, 16 & 18 pin 50/ 54.95

t
20 pin 40/ 54.95SOC eS 24, 28' pin 30/ $4.95
40 pi n 20/ 54.95

RCA phono jack s - the se are super quality , closed
circuit jacks that are the best we've seen in years .
Am eri can made . 20/ $1.95

2102 low power 1K sl ati c RAM 10/59.90
General purpose si licon signa l di odes 50/$2
GT5306 NPN darlin gt on , min gain 17000 ,

25V 200 mA, T0 92 package 100/$8.95
NPN tra ns is tor si mi lar 2N3904 100/$7.95
PNP transistor si milar 2N3906 100/$8 .95
4N28 opto-co upler 6 pin mi nldip,

MCT-2/1L·l pin out 5/ 52
SN76477 complex sound generat or 1/$2 .50
MA1OO3 12V DC clock module wl case 519.95

JUST IN ! 5101 L·l CMOS lK RAM S
These are low powe r, 450 ns parts that
a re excell en t for battery backup and
sim ila r low power a pplic a t ions. $2 each,
10/$17.50 .

PRODUCTION OYER-RUNS
ASSORTED . .. NEW

MINIATURE
SWITCHES

lOGGLES, ROCKERS, SLIDES, etc.
From 0... of Amerlc. '.
L..dlnlll..nuf.ctur....

Orlgln.1 Co.t to $15 E.chl

BA;OOF $1.00
FI. r••••dd . 1•. lx . .

Add 6~ per bag, Shipping/Handling
NoC.O.D.'s

~F Electro-Components Division
P,O. Box 5055, Dept. RE

Ft. Lauderdale, FL 33310

GODBOUT ELECTRONICS
Bldg . 725, Oakla nd Airport, CA 94614

CIRCLE 4 ON FREE INFORMATION CARD

TERMS : AIII'ems Ire IIm rted QU.lr'ltlty ell res add tax . Allow min 5%
s hrpprng : excess refunded . Orders undr. r $1!l add $2 han d ling
VISA · and Mutercard · order s ($25 manl cau (415) 582·0U a , .2," hrs .
Include street lad,ess for UPS Pnces sverect to chlnge .,thoul
ncnce .

Record telephone conversations in your
office or home. Connects between any .r5il~'tI,oi!,
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phone is answered.
Recordsbothsidesof phoneconversation.
Stops recorder when phone is hung up.
Thi$deviceis notananswering service.

Su~r Powerful

Wireless Mic
10times more powerfUl than other mics.
Transmits up to v.mile to any FM radio .
Easyto assemblekIt. 15Vbattery(not incl.)
Call(305) ns-1000oroond$1U~ +$1.00.hlpp lng per il_
lo USI Corp ., P.O. BoxRE-2052, Melbourne , FL 32901.
COO'. Keep" For catalog of transmitters, voice scramblers
and other specialty items, enclose $2.00 to USI Corp.

t(Q)W~n~
~~(P>A~~II@~ (P>~lIc~

~W~~!!II @j'~~~
~~I~ 1P)~~AfAVA\lIc ~AfAVA\~

II
Just what you've come to expect from us : the

lowest pric e ever on 16K d ynamic RAM s, backed up
wit h a 1 year warranty . Top quality, low power , high
speed (200 ns) parts . Expands mem ory in TRS-BO- -I
and -II, Ap ple. Heath Hag, newer PETs . si m ilar
computers . Add S3 for 2 dip shunt s + TAS-SO
convers ion Instruct ions. Hurry ! 16K dyna mic RAM
pr ices may never be thi s low again.

. H1S·1IO,s . !,.c. m, .' of 1~ ' lind , Co'p(l '. l lO"

ORDER No . 171AE047

rn~oo ROUT E 9N ,
PLATTSBURGH, N.Y . 12901
Tol.: 15181561-8700.

CB RADIO

PAY TV DECODER
continued from page 54

GET more CB channels and ranger Freq uency
expanders, boosters, spee ch pro cessors, inter
ference filters, VOX, how-to books, plans . Cata 
log $1. CB CITY, Box 31500RE2, Phoenix, AZ
85046

desired output frequency ac
cording to Table 1.

7. Adjust the slug of L2 for a fre
quency of 4.50 ± .05 MHz.

8. If a TV-field-strength meter is
available, the output level may
be checked, The level should be
2000 microvolts ± 6 db for the
video carrier, and 100 micro
vo lts ± 6 db fo r the audio car
rier. Those levels are affected by
the setting of R21.

That completes the adjustment pro
cedure of the adapter board. At this
point, you should be receiving a good
quality signal on TV2. If not , go back
over the adjustments carefully-espe
cially the adjustments of R6, R7, and
R8. Those control the stabi lity of the
picture. With the scope probe con
nected to point "V", note the rela
tionship between the video waveform
and the behavior of the image on TV2.

Finally, the importance of a good
antenna for the modified TV set cannot
be overemphasized. Because of the
scheme used to transmit the horizon
tal-timing element (the pilot carrier)
the system is very susceptible to multi
path reflections (i.e., ghosts) . With
this adaptor, multipath signals will not
only show up as ghosts ; they will also
cause tearing of the picture. The time
spent in getting a good, snow-free,
ghostless picture will be worth it-not
only for receiving nonstandard signals,
but for normal broadcasts as well.

Your modified TV may also be used
to feed a central distribution system .
That can be done by using a 2-set
splitter as a combiner , as shown in Figs.
l l-b and -c. However, for best results
a vestigial-sideband filter such as a
Plessey SW300 or Crystal Technology
CTI-55B should be installed at the out
put of TV I. That filter remove s the
high-frequency component of the
lower sideband of the output signal
and thus eliminates co-channel inter
ference. The PC board has been de
signed to accommodate one of those
filters (FLl). If it is used, remove R29
and select the appropriate jumper for
channel 3 or 4 as shown in Fig. 6. R-E

$11 5
$1 15
$1 50
S6 !l0
$1 65

IZ I N w tc r; X

, 1/ :' If" D C C P

REO JU MBO DI FFUSED
10 lor $1,50

GRf Er l JUUBO DI FFUSED
10 lor $200

YELLOW JUMBO DIFFU SED
10 for $2 00--SUBMINI AX IAL LEAD REO

Mv ·50 4 FOR $1,00

eXC C L LC NT eXTCH T IO N

S PCA H;Cft5 ,.Oft AH Y wH C ft C

M USoIC 15 D C 5 I ft I:D .

SI""ULATC D W OOD G"A IN

C AO I NeT

F U L L. RA NGe, I N SP CAI<I:::Ilt 5

$21 .50 P C R P AI R

3 VOL TS @ 100 rn ....
s vOLTS @ 1!l0 ,., ....
11t V OLTS C T Q: 150,., ....
165vOlT5 (r:lA MPS
7s vOlTSCT @' 1tlO mA

22,000 MFO. t 5 VOC. $2.50
2 i n. d i• . x 2 Y, in .

22,000 MFO. 50 VOC $3.50
3 in. di a . x .. Yl in.

CLAMPS TO FIT CA PAC ITO RS SOC" .

ALL ARE BRAND NEW

1,700 MFO.
150VOC $2.00
2 Yf in. di a. x ·VI. in .

3,000 MFO.
150VOC. $2.00
3 in. di a. x 4 'It in.

6,400MFO. 60 VOC. $2.50
1-318i n. di a. x " '/. in.
l U OOMFD 13VDC $ 1.50
, .) I!- ' 'I d,.1 • 3 .1 / .. ' on

2 for $1 50

4 for $1 00

SWITCH VOl T 3&'"
m,n 3c v
rna.. 33 V

SOCK£TS FOR Rel AY seeIt""

1N5762 DIAC

~

. 1<lpm ", ltt ,
· 3 a mp c Otll,J, l$

ORA"l O Nf. W I,-

S'300 eac h---

50HMWW

8,000 MFD 15VDC $1.50 ea.
3· 7/a~ lon9 x 1·1/16'· drl m. l. r

600 MFO. 100 VOC $1.00ea.
2.1111S·' lon9 x 1'· dr:lme l. r

4,700 MFD 16VD C 2I or $1.50
2" lo ng x 1" d llmeler

s[.,~. _'cOil :!: J :lD

l"' [ 'Q ftCl;p ~O HZ _ .!O H;H2

OU 1· I M ~ ~ .:. j{ OHM (""AX)

S UPER SMALL SIZE

2 TERMoL- PAD

SPRING LOADED TERM.

~
O NE REDON E BLACK

• I .. QUICK CmmEC T
TERM

IDEA L FOR SPEAKER SYSTE MS
BLA CK PHENOLIC BASE

2 for $1.00

:Kt
SEO ON 100 WATT

SPEAK ER

SYSTE MS

"" AS A TWEE TER r ....OER

CO NTROL

"'AX OP v o L.T 10 V DC

:MT~~ ~:~::~~OH~LVDC •

$5 .00 CAC H iA-.
ELECTROLYICS

AXIAL CAPA CITO RS

ALL ELECTRoniCS CORP.
905 S. Ve rmont A ve. SEND FOR OUR FREE CATALOG

Los Ange los, CA 90006 TERMS
(213) 380-8000 • Qu.~mil.d

S tor e & Wl re house Hou ts • Min , Order $10 .00
9 AM ·5PM · AddS2.00

Mond.y l hru Fri day Shipping USA
S a lurd l y • Ca W. Re s . Ad d 6 '/,

10 AM · 3 PM • Prompt Shipping

• 6 VDC cool

• I'l l' d iP IOC H' 1

• N OIr" op f,oo .. . r sao m W

• Co" llIt ll r, led 1 .Im p ",,110'1(

$ 1.50 eac h
\0 l o r $13 ~O & vDC only

4PDT 12 ·VDC
STRUTHERS-DUNN

7-17vdc
S,S,BUZZER

~
STAR III CMB-12

a :~'I~C:~PC~;::'bl~
_'-_ • t.l ~ .. c .. rr ~n l U ,nA

• ~oun" 01.<1&/.. 1 10(' 9 ~ 70 cm

$1 25 each

SUBMINI DPDT
DIP RELAY

AROMAT ~HB2-DC6V

4P'DT ' Re'':' AY i='LASHER' '( 'E '0
POTTER BRUMFIELD Lltronix FRL·4403

• 14 P'" 'IJI. ,
• ] .mp co nl.Cls dll l un d rid l. d wll h bu ill
-24 voltd c.or In l lul'1i"1lunll 11 ' , p. ch glt -

• ~~:o~~: 1:'l ~;:'SI'd \, pulse r'I,:.3Csf 20 m.
$1.50 each \22C!:fo~r~$~1'p'70h...~Il!lIIIII~~~~--i1 1
sp . Cily coi lfo ll . g t COMPUTER GRADE
LA RGE OU.V H ITtES AVAI LA8lE

SOC '<ETS rOR REt,.,V SOCUth CAPACITORS

11x15 x2l8 METAL CHASSIS BOX

~flJ
ID EA L PRO J ECT BO X.

, , ~ '. . • . FRONT AND REAR PANE LS

......:- W ERE PU NC HED FOR A

S350 each MANUFACT URE. BLACK

LIM IT ED Q UA NT ITY . ENAM EL FIN ISH .

en
o
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o
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Exp. Date _

~
~~:~~
~~~~y Order
Master Charge
Visa

Card No. _

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund . We want you to be satisfied beyond all
doubt - and we have no doubt that you will be.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don't worry . They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)
A hardware manual is also included with every kit .

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
- typically storing 100 lines of BASIC. (Key words
occupy only a single bvte .)

The display shows 32 characters by 24 lines.
And Benchmark tests show that the MicroAce is

faster than all other personal computers.
No other personal computer offers this unique

combination of high capability and low price.

JOIN THE REVOLUTION - DON'T GET LEFT .
BEHIND - ORDER YOUR MICRO ACE NOW!!

Name _

MicroAce Kit 1K $149.00

MicroAce Kit 2K $169.00

Manual $10.00

1K Upgrade Kit $29.00

Shipments inside California
TOTALadd 6% TAX

II!I------------I ~nd Check, Money Order or quote your Credit Card No. to :
MicroAce 1348 East Edinger, Santa Ana, California , Zip Code 92705.I or phone (714) 5472526 quoting your Credit Card Number .

Quantity Description Unit Price TOTAL

• PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

• High-resolution graphics with 22 standard
graphic symbols .

• All characters printable in reverse under
program control.

• Lines of unlimited length.

Fewer chips, compact design,
volume production-more power
per Dollarl

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LSI
chips . A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

'Excellent value' indeedl
For just $149.00 (including handling charge) you

get everything you need to buud a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adaptor
... and you're ready to go.

A MicrOcoiiiputer
for everyone a'

a Micro Price
The £MkrofkCZJ - a new generation of

I ~i.l;i!,: ..~ miniature computers
\. ..~~:~ ;.,'"'.: :: . . A COMPLETE COMPUTER
\ . ~::: ..._~ , .

, .;;.,- ...,..... . . for $149.00 for 1K Kit
. Post and Packing FREE

(Add 6% Tax for Shipments inside California)

CIRCLE 17 ON FREE INFORMATION CARD

• Printed circuit board, with
IC sockets for all ICs.

• Complete components set,
including all ICs-ali
manufactured by selected
world-leading suppliers.

• New rugged keyboard,
touch-sensitive, wipe-clean . I

• Ready-moulded case.
• Leads and plugs for I

connection to domestic TV
and cassette recorder.
(Programs can be SAVEd I
and LOADed on to a
portable cassette recorder.) I

• Mains adaptor of 600 mA
at 9VDC nominal I
umegulated.

• FREEcourse in BASIC I
programming and user
manual.

Your MicroAce kit
contains...

Z80 A microprocessor
chip, widely recognised
as the best ever made.

The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Ouite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.

The unique versatile BASIC interpreter offers
remarkable programming advantages:
• Unique 'one-touch' key word entry: the

MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
UST, ete.) have their own single-key entry.

• Unique syntax check. Only lines with correct
syntax are accepted into programs . A cursor
identifies errors immediately . This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

• Excellent string-handling capability - takes up
to 26 string variables of any length . All strings
can undergo all relational tests (e.g .
comparison), The MicroAce also has string
input - to request a line of text when
necessary. Strings do not need to be
dimensioned .

• Up to 26 single dimension arrays.
• FOR/NEXT loops nested up 26.
• Variable names of any length .
• BASIC language also handles full Boolean

arithmetic, conditional expressions, etc .
• Exceptionally powerful edit facilities, allows

modification of existing program lines.
• Randomise function, useful for games and

secret codes, as well as more serious
applications

• Timer under program control.



- .JESOB PROGRAMMER
2708 EPROM PROGRAMMER

SN1400N .25 7400 SN 14U6N .79

~~?E:;~~=E~~1£*J~I::.!:.!,SN l401N .20 SN 74157N .69
SN7402N .25 SN7472N ." SN14J60N ...

.~...... . I . __..._k_""."',c.Wt""""SN74C»N .25 SN747JN ." SN74161N ... ......-..,... __""" "' ( 'IIOII_ton .. .. _ ....._
SN7404N .25 SN14~N ." SNl4162N ... ....
SNl4QSN ." SN7475N ... SN7416JN ... . Il ... .. eto.c , .. -"__ "' •••__"" . ......

SN7406N .ss SN7416N ." S Nl4164N ... . Uw ..,. _ 4ou kw• • _ _ tell,t,ll ·, .. _ •• IlAlll ·' .....
' f't'M.... _ ...

SNl401N ." SN1419.... ' .00 S N7U 6$N ... • ....... _ .....,' .........._1... ...._ 1_..,. ......._ ...
SN1401N ." SN7410N .SO SN14166N 1.25 · SlHll... . '.OM"-r- ..........
SN7409N ." S N l412N .ss S N 74167N 2.79 ...l' ~Il........ It..,...,. .-..IIty• ........-........ --""' ...

t ~ ."....... llllllT.. "'"uc'..... .... ......."..T..SN1410N .25 SN74&3N ... S N7U lON 1.0,
~.,... ....._ .tnoe r-__ . l 1l YAt • • Il•• • .

SN7411N .29 S NJ 4ISN ... SN14172N 4.9. · e.................... t .._~~"-·I ... ......I ...
SN1412N ." SNl485N ." SN74 17JN 1." ....... _ ...... ,_._... ..-- s.n_ :h' " Il"' " "'~D

SN7413N .40 S N7419N 1.75 S N7 4174N ." -....c.,..'-
SN7414N ... S N7490N ... S N74175N ... T~ J llOl l 'ltOM ' ..._r".~"'" ,.Jf_~ ..... , ..... eII .. .....,._l of-".....'co..ot'Oll"d ._'......"o-.td.I_'
SN7416N .29 S N7491N .59 S N741J1li N .79 11"-' I.... ," _.1_ The VR()t,I t.I" bf "'oer--..d ""'" l!'WH.,.~ lC....bovd 0 ' I, .... . "''''''ot'_ [ ' R()I.l TlW
SN14 17N . 29 S N7492N ." S N741n N .79 JI _ " oer_ ,(... ......~ ."'oer_ ['IlOWb,m. ..... oI". ...I.."" R..... c..n..u TIoI"_II .. _"" ..... IO_OO"_""f .

SN7420N .25 S N 7493N ." S N74119N 1." P'OI'.... t .... ....,!IfO\ P'oo" lo P'oer_ .... . do'" A"'f et4......... tlwJlOoer...."" bf ... lt 'ldd.' ... 11y"'10 \I'e--,. U ·IN' " .... lI. tlw
""Idle..... ' lC.... bOrd .......1 ",""1'''1 l!'W ...1_. "'oer_ ...n "'01 bf _.~_ Tile J l liOI"OI '_conUJll' ''OI' _ , I -.:lSN7421N .29 S N74904 N .ss S N14110N .79 .... \I0 15IC"I¥Od ........,....~, ...... ol - ~.... . ~\I • • 12\1 ......:l'I ... TheHuldlc_.I IC• • lIo¥d lftd U Orr..I $oc1o..1I"1fWl 8otnl

SN7 422N ." SN7495N ... S N74111N 2.25 .._"._111.....""".,......,."'"
SN7 423N .29 SN7",N ... S N74112N .79

JE608K KI T .. . . ..•.. • . . .... .. . • .. • ••.. .. ...• . •. .. . $399.955N7 425N .29 5 N7497N 3.00 5 N74114N 2."
SN7426N .29 S N 741CC1N I." SN741IS N 2." JE608A Assembled and tested . . . . . . . ..... $499.95SN7427N .25 S N 74107N ." SN7419QN 1.25
SN7429N ." 5 N 74103N .ll 5N1WJl N 1.25 - DISCRETE LEOS -==-SN743QN .25 SN74116N 1.9. S N74192N ...
SN74J2 N .29 S N 74121N ." SN 741t3 N ..,
SN 7437N .25 S N 74122N .55 S N741904N ... XC5-56R .200" rod ' /$1 MVSO .085" r.d 0/$ 1 XC I11R .190" re d .m
5N7 4JaN .40 SN74123N .59 S N74195N ... XC~G .200" g ree n '/$1 XC209 R .125" red .m X C1l 1G .190" gree n 'mSN74.)9N .25 SN74125N ... S N14196N ... XC'556Y .200" veucw '/$1 X C209G .125" gr een .m XC 111Y :190" veuow .m
S N7440N .20 SN14126N ... SN 74197N ... X056C .200" cl.a r '/$1 XC209Y .125" yellow .m XC111C .190" ctear ' /$1
5 N7441N ... S N74U2 N .75 SN 14191N I." XC22 R .200" red ' /$ 1 XC526R .185" r.d .m
SN7442N .59 S N74136N .75 S N74199N I." XC22G .200" gr.e n '/$1 XC526G .185" !Jr••n .m IN F RA- RE D LE D

' S N7443N 1.10 SN 74141N ." S N7422l N 1.25 XC22Y .200" veucw '/$1 XCS26Y .1W' yellow 'm l,/t"x~"X1/l6" fl a t
SN7 444N 1.10 S N74142N 3.25 SN 74251N .ss MVlOB .170" red '/$1 XC526 C .I IS" c lear .m IR L - ~/$1
5N744~N ... 5 N74143N 3." 5N7427'6N 1."

LEOSS N7446N .79 SN7 4144N 3.49 S N 74279N .79 C. A. - Common A nod e DISPLAY c.c. - Co m mon Cat hod e
5 N7447N .0' SN7414~N .79 SN74 213N 1."

Typ. Po l.rity H. P ric e T y p e Polar ity H. Pri c.SN 7441N .19 SN74147N I." SN 74214N 3."
SN7450 N .20 SN 74148N I. " SN 74215N 3." MA N I C. A.- r ed .270 2.95 D L741 C.A.-red .100 1.25
SN74S1N .20 SN7 4150N 1.25 SN 7436SN ... MA N2 Sx7 D. M.- re d .300 .." D L746 C. A.- red ± I .630 1.49
5N74S3N .20 5 N741S1N ... SN 74J66N ... MA N3 C.C .-red .125 .25 DL747 C.A .-red .100 I. "
SN7 4S4N .20 SN 741S2N ... SN7 4361N ... MA NS2 C. A.-gre. n .300 1.25 O~750 C.C .-re d .100 l.49
SN7459A .25 SN 741SJN •79 SN 74361N ... MA NS4 C.C .-gre e n .300 1.25 DL33B C.C .- r.d . lI O .ss
5 N1460N .20 S N741S4N 1.25 SN 74!90N 1.49 MA N7l C. A.- re d .300 .75 FNDl5I C .C . ± 1 .,,' .ss
S N7410N .29 SN 74155N .79 SN 70 93N 1." MAN 72 C.A.-r.d .300 .75 F N D359 C.C . .,,' .75

MA N 74 C.C .- r.d .300 1.25 FN DSOJ C. C. IFND5CO) .SOl ."74L5OO .29 74LS 74LSI92 1.15 MA N 12 C.A.-yel low •300 ... FN D507 C. A. IFN0510) .SOl ."74L 501 .29 74LS 19J 1.15 MAN 14 C.C .-yellow .300 .99 HD S p·3401 C. A.-re d .... 1.50U~S02 .29 74L..S92 .75 74L.SI904 1.15 MAN 3620 C.A.-orilnge .300 ... H DSP-34OJ C.C .-red .... I. SO74LSOJ .29 74L.S9J .75 74LSI9S 1.15 MAN 36JO C.A.-orilnge : 1 .300 ." SOI2-7613 C.C . ,R .H .D.-red .300 1.2574L.S04 ." 74LS95 ." 74LS197 1.19
74L505 ." 74LS96 1.15 74LS221 1.19 MAN J&4O c.c.e-or enae .300 .ss 5012-7620 C. A., L H.D.-y. I• •300 1.25
74LSOI .29 74LS I07 ." 74LS240 I." MAN 4610 C. A .-oran ge .... ." 5082-7623 C. C.,R.H . D.-ye l. •300 1.2574L509 ." 74LS l15 .OS 74L52'41 1.95 MAN 6610 C. A.- o riln g.-DD .560 ." SOI2-m, C.A.,L H. D.-r.d .300 ."74LSIO .29 74L.S1l2 ." 74L5242 1.9S MAN66lQ C. A.-o rilnge 1: 1 .... ." 5OI2-nJI C.A. , R. H. D.-red .300 1.2514l.S11 .75 74LS 113 ... 14L.52-4J I." MAN 6640 C.C.-orilnge- D D .560 ." SO.,.,750 C. A.,LH.D.-red .'30 1.7574LS12 ." 74LS U4 ... ULS244 I."
74LS13 .59 74L 5122 ... 7<4LS204S 2." MAN 6650 C. C .-oran ge ± I .... ." sc&2-7751 C.A. , R. H .D .-red .'30 1.25
141..5 14 ." 74LS123 1.25 74L5241 1.19 MAN 6660 C.A.-ora n ge .... .99 SOI2-7JIO C.C . , R.H. D.-red .' 30 1.75
14LS15 ." 74LS125 ... 74L524I 1.19 MAN 6710 C.A .-r'd - O D .... .99 SQI2-7XlO 4x7 sg l. dig . RH D .100 22.'"74LS20 ." 74LSI26 .ss 74L.~ 1.19 MAN 6150 C.C.-red ± 1 .... .99 SQI2-73Il2 4x7sg l. d ig. LHD .100 22.'"74LS21 .ss 74LS U2 ." 74LS251 I." MAN 6710 C.C.-red .sse ." 5(82-7.104 O .... rng•. Ch ilr . (±1) .600 19.95U~S22 ." 74LSW ... 74LS2SJ ." D L104 c .c. s-ree .300 1.25 ''1'" Ph oto x stste ro ctc-r sc t. ."U~.,. ." 74LSl36 ... 74LS257 ...

o~m C. A.-re d .300 1.25 LlT·l Ph oto x ststc r oetc- tsoi. ...ULS2' ." 14LSlJa ... 74LS2$I ."74L62I ." 74LSI39 ... "L.S260 ... D U ll C. C. - red .SOl I." MOC3010 O pticil lly Isol.Trlac Dr iver 1.25
141...530 ." 'MLS151 ... 74LS266 ...

POTENTIOMETERS74LS J2: ." 14L..S153 ... "LS273 I."14LS3J .59 " LSlS4 1.75 741...5279 .75
74LS J7 ." 74LS155 1.19 "LS213 !.OJ

$2.95 e a ch $1.35 each
141...531 ... 14LSlS6 • 1.19 74LS290 .99
14L.S40 ." 'MLS157 ... 74LS293 .99

2 Watt (iD 7 0 ·C t 10 " 3 /4 Watt . 7 0 · C74LS42 ... 74LS158 ." "LS2'JI 1.25
7/8 " S lo tted S h aft 1 5 turn pot. Lin urJ.4LS47 ... 74LS16O 1.15 74LS3!52 1.29

,, ~... U S 704 L 5161 1.15 74LSJ5J 1.29 Lin.ilr T a p e r tap.r. Pri nted c ir-
74 LS49 U. " LS162 1.15 74L5365 . 75 Meets M iI· R·94 c u lt mou nt .
7eLMI .29 7U.S163 1.15 74LSJ66i .75 RV4N AY SD - lQ2A I K P. rt No. P.rt No . Pl rt No .
74LSS4 ." 74LS164 1.25 74LSJ6 7 .7$ R V4N AY S D - 502A 'K IJOP- 500 h m IlOP- 5K IlOp · ICClK14L565 ." " LSl6S 1.25 74LS36I .75 RV4NAY SO · IOJA 10K IJ(lP -lOOO" m lJOP·IOK IJOP·2ClOK74LS7J ... 14 LS 16I 1.19 74LS37 3 1.95 RV4N AY SO· 25JA 2SK llO P-5lXloh m 1JOP-2QK 13OP~K7RS74 ." 74LS169 1.19 74LS J74 1." RV 4N A Y SO - SOJA SOK74LS7$ .59 74L 511O 2." 74LS375 ... RV4N A Y SO - I04A lOOK IJ(lp·IK IlOP-50K &lOP·IMe g
74LS76 ." 74L5173 I. " 74LSJ16 .69 R V4NA Y 5 D - IOSA IM. g UlP-2K
74LS78 ... J.4LSI74 ." 74LS393 2.49
ULS13 ... 74LSI75 ." 74LS399 2." LOW PROFILE SOLDERTA ILU~'" 1.25 74LSlIi 2." 14L 5670 2."
74LS16 ." 74LSI9O 1.25 I I LS95 1." (TI N) SOCKETS STAN DAR D (TI N)74L 59Q .59 74LS 191 1.25 I I LS97 1.95

1-" 25'" 50-100
1·" 25'" 50-100"500 .SO 7 45 ".... :1.25 a p in LP .11 .10 .15 14 p In 5 T .21 .25 .""SOl .SO 745251 1.45 14 p in L P .20 . 19 .11 16 p In ST .30 .21 .25"503 .SO 745 133 .55 " 5253 1.45 16 pIn L P .22 .21 .20 1&p In ST ." .32 .30"... .55 745134 .59 745257 I." 11 p in LP .29 .21 .27 24 pI n ST ... ." .42'''"'' .55 74S IJS 1.19 "S2SI I." 20 p in LP .34 .32 .30"SOl .SO 745 136 1.75 " S260 .79 .37 .36 ." 28 p In 5 T ." .go .11

745 131 1." " S2IO 2.95
22 pIn LP 36 p In ST 1." 1.26 1.15,,,",, .SO 24 pIn L P .31 .37 .36 40 pIn 5T 1.59 l.4~ 1.3074510 .SO 745 1.)9 1." 145217· .." 21 p in L P ." ... .OJ74511 .SO 745 140 1.15 7452&1* .." 36 p In L P .60 •59 ... r WIRE WRAP SOCKETS74515 .SO 745151 1." 745373 3." 40 p in L P .63 .02 .01"520 .SO 745 153 1." 745374 3.49 (GOLD) LEVEL # 3"522 .SO 745 157 1." 745387* .." SOLDER TA IL (GOLD ) 1-24 25'" 50-1'""S3Cl .SO 74S 1S1 1." 745471* 19.95

"532 .55 745 174 1.59 745412* 19.95 STAN DARD IplnWW .59 .54 ...
""'" .55 1451 75 I.S9 145473· 19.95 10 p in WW .0' ~3 ...
74SS1 .SO 745 1U .." 745474· 21.95 1·" 25'" 50-100 14 p in ww .79 .73 .0'"... .SO 745 194 I." 745475* 21.95 I pi n S G ." .35 .31 16 p ln WW .as .77 .70"... .SO 745 195 1." 14SS70* ,." 14 p in SG ... ." .41 Il p ln WW ." .go .11
74S74 •79 745 196 3.95 745571· ' .95 16 pin SG .54 ... ... 20 p in WW 1.19 I.'" .""516 .79 745240

~"
745512* 19.95 II pi n 5 G .59 53 ... 22 pi n WW 1.49 1.35 1.23

74S112 .79 745241
~"

74SS73- 19.95 24 pi n SG . 79 .75 ... 24 pl nWW 1." 1.26 1.14
745 113 .79 745242 3.25 1459040 3.15 21 pin SG 1.10 1.'" .go 21 pin WW 1.69 1.53 1.31
74S114 .19 745243 3.25 745941 3.1. J6 p ln SG 1.65 1.40 1.26 36plnWW 2.19 1." 1.79

• LI MITED AVAI LAB ILI TY ON THESE PROMS 40 pin SG 1.75 1.59 1.4~ 40 pi n WW 2.29 2.09 I. "

n~nlL
P.rt No . F unctio n Pr ice
7OtS1 P! C MO S Pr ec isIon T ime r 14.95
704SEV /K lt* 5t o p wil t ch Chip , X T L 22.95
7106CPL 3lh D igit AID ( L C D D r lv.) 15.95
1lO6EVjKl t * IC , Ci rcu it Bo u d, D isp lay 3U S
7107CPL J~ D igit AI D ( L E D D r l.... ) 15.95
l107EV/ K lt ,. IC , Circuit Board, D isp lily 21.96
7l16CP L llh D ig it AI D LCD D is . HLD. 11.95
7117CP L JIw'I D ig it AID LED D is. HLD. 11.95
720lI DR Lo w Blt t e ry Volt rne tcatcr 2.2S
7205IPG CMOS LED Stopwilt c h fT lmer 12.95
72't'6EV/Klt* St o Pw iltch C h ip , XT L 19.9$
7206CJP E To ne Ge ne rator 5.lS
7206CEV/Klt· T o n. Gener.to r Ch ip , XT L 9.95
1207AIPD osetnatc r Controller 6.50
7207AEV/Klt- Fr eq . Co unte r Chip, XT L 11.10
7D IP I s. .... n Dead. coun t er 17.951
7209IPA c ieex G.nerat o r 3.95
72151PG 4 Func . CM OS stcewa t en C KT 13.95
1215EV/Klt* 4 F u nc. S t op wa t ch Ch ip, XT L 1",5
7216A IJ I " D igit Un Iv, c ount er C.A . 32.00
n16e lJI I· DI9It F r.q. Counte r C .A . 26.95
72160 1PI I· Dlgl t Freq. Co unt er C.C . 21.95
7211IJ I 4-Dlglt LE D Up / Down count er IUS
nllC IJ I .. Digi t Un Iv, L E D D r l.... 10.95
7224IP L LC D 41h Di git Up Counter D RI 11.25
12:26AIJ L I- Digit Un Iv, Cou n t e r 31.951
7226AEV/KIt* 5 F unctio n Co u nt e r C h ip, XT L 74.951
12otO IJE CMOS BIn P rog. T lm er / Co un t . r 4.95
7242IJA CM OS D lv lde-b y ·256 RC Tim.r 2.OS
72S0IJE C MOS BC D Pro g . Tl m. r/Counter 6.00
7260IJ E CMOS BCD Prog . Tlmer/ Count.r 5.25
7565IPA CMOS 555 T lm . r (I p in ) 1.45
'75S6 IPD CMOS S56 T im e r 0 4 p in ) 2.20
7fillBCPA CMOS o e A m p c cm aaretc r 5MV 2.25
7612BC PA CM O S O p A mp Ext. C m ...r. ~MV 2.95
7621BC P A C MO S Du.1 oe A m p Cam p. 5MV 3.95
7631CC P E CMOS Trl oe Amp Com p o 10MV 5.35
764IC C P D C MOS Q Uild Op A m p Ca m p. 10MV 7.50
7642CCPD C MO S Q Uild oe A mp Com po 10MV 7.50
7660CPA V o lhge Co n .... rt er 2.95
I069CC Q 50p p m Bilnd -GAP Volt Ref . Dio d e 2.50
&211C PA V o lt Ref/ lndlc. to r 2.50
&212C P A V o lt R ef / IndIca tor 2.50

10 INT E RS IL.'S EV A LUATION K ITS

~:g~ ::: 74C ~:gm l:~
74C04 •.)9 74C240 2.25
14COS .39 14Cl06 .75 74C244 2.25
14CI0 .39 74CI0 7 1.19 74CJ7J 2.49
74C14 .15 74Cm 2.95 74CJ74 2.S9
14C20 .39 74C IS4 US 74CiOI .19
74CJQ •.)9 74C157 2.25 14C9OJ 1.15
'74C42 1.39 74Cl60 1.69 74C911 10.9$
74C4I 1.95 74C161 1.60 74C912 10.95
74Cn .79 74C I62 l.49 74C915 1.69
14C74 .19 74C l6J 1.69 74C911 10.95
14CIS 1.95 14C164 1.59 74C922 5.49
74CIi .99 14CI7J 1.39 704Cm 5.75
14C89 6.95 704 C I74 1..)9 74C925 1.50
74C90 1.29 74CI15 1.39 7<4C926 7.50
14C93 1.29 74CI92 1.69 IOC95 .79
74C95 l.S9 74C I93 1.69 1007 .79

~~~~ ::: LINEAR ~~:~ 4:;:
L MllC LH 4.15 LM 703CN .19
LHOO~OH 6.05 L.MJ40T-5 1.2$ LM709N .29
T LOl1CP .79 LM l4OT·12 1.25 L M710N .79
T L012CP U9 l. M340T ·15 1.25 L M71l N .79
TLOJ.4CN 2.49 L MJ.41P-5 .15 LM723N .69
L HQCI2CD 15.10 L M3UP·12 .15 LM13JN 1.00
TLOI2CP 1.19 L MJ41P-15 .15 L M739N 1.19
Tl.OI4CN 2.19 L M342M .69 LM741C N .35
LH~CD 36.10 LM342p· 12.69 MCI 1415CG 3.00
L MJOOH , .99 L.M342P-15 .69 LM747N .79
L MlOIC N .15 L M348N 1.25 L M741N .59
L MlO2H 1.95 L MJ5CI K 5.15 L MI014N 2.75
L MJ04H 1.95 L F 351N .60 L MUl ON 1.95
LMJ05 H .99 LFJ5JN 1.00 L MI451C N .S9
L MJQ7C N .4S L F 356N 1.10 L M141&N 1.25
L MJOSCN 1.00 L F 356N 1.10 L M14t9 N 1.25
L MJ09H 1.95 L M3$SN 1.00 LMI496N 1.95
L M309K 1.25 L M159N 1.79 L MIS56V 1.15
L MJl OCN 1.15 L MJ10N 4.49 L MIIOON 2.95
L M3l1H .90 L.M37J N 1.25 LMl l n N-9 3.25
L MJ12H 2.49 L Mm N 2.95 L MIU9N J. 20
L M311MP 1.15 L MJION 1.25 L Mll96 N U S
L M31Tr I.IS L M3IIN 1.95 L M2002T 1.49
L M317K J.95 l. M3I2N 1.19 L M2Inp 2.05
L MJl I C N 1.95 L MlMN 1.95 L M2I7IP 2.25
L M319N l.9~ L MJ86N·3 1.29 L M2t96P· l 2.25
LM3 2QK-5 US LM Jl7N 1.45 L M3l19N 2.95
LM320 K-12 1.35 L M389N 1.35 L MJ9O:lN .69
L MJ20K·15 1.35 L M392N .69 L MJ9a>CN 1.25
L MJ20T -5 1.25 L F .)9I N 4.00 L MJI909N 1.15
L M320T ·12 1.25 L.M.J99H S.CCI L M3914N 3.95
L MJ20T -15 U S T L4MC N 4.49 L M3915N U~
L M323K·5 5.95 TL66C P 1.15 L M3916N 3.95
L M324N .99 NES IOA 6.00 RC 4136N 1.25
L M129D Z .65 NE 529A 4.95 RC4 151NB US
L M33I N J.95 N ESJIH 3.95 R CU MTK S.95
L M334Z I. JO N ES36H 6.00 RCU95T K U9
L M3JSZ l.40 NES40 H 6.00 KB4421 4.25
L M3J6Z 1.15 NE S44N 4.95 K B4429 US
L M337T 1.95 N ES5QA 1.30 L M4500A 3.25
L MJ37MP 1.15 NE 555V .39 IC LIOJIB 4.95
L MJJl K 6.95 L MS56N .99 L MlJ01:)N 1.29
L M339N .99 NE5604N 3.95 L MI J600N 1.49
L M340K-5 1.35 L MS65N 1.25 151J1N 1.95
L MJ40K-12 1.)5 L M566C N 1.95 1'5450N .19
L M340K·15 1.35 L MS67V 1.25 7545I C N •.)9

CIRCLE 1.. ON FREE I FORMATION CARD

CAPACITOR CO RNER
50 VOLT CERA M IC DISC CAPACI TO RS

Villu e 1-9 10-99 100"" Va lue 1-9 10-99 100...
10 p f .01.06 .05 .OOI,u F .01 ,06 .05

~ ~~ :::::: :~'pF :: :::~
100 pf .01.06 .05 .0000F .09 .01 .06

~ ~~ :~ :~ :~ f,1#F :~ :~~ :ro
100 V OLT MYLAR FILM CAPACI TOR S

.OOlmf .12 .10 .07 , .022m f .13 .11 .01

:~~~ :U :18 :g~ :f~r;'f :~ Ji :B
,Olmf .12 .10 .07 .22m f .13 .27 .22
+20% DIPPE D TA NT AL UMS (SoUd) CAPACI TOR S

.1/3$ V .39.34 .29 I U/35V .41.37 .29

. ISrnV .39 .34 .29 2.~V .51 .45 . 34

.221JSV •.)9.34.29 J,J!25V .SJ ,47 .37

.13/35V .39 .34 .29 4.712SV .63 .56 .4S

.47/J5V .39 .34 ,29 6.I125V .79.69.S5

.61/35V .J19 .14 .29 15j25V 1.39 1.25 .95
1.0/35V .39 .34 .29 'l2/6V .79 .69 .S5
MINI . A LUMINUM ELEC TR OLY T IC CAPACITOR S

Axial Lead Rad iill Lead
.47fj,OV .16 .14 .10 .47/25V .15 .13 .12
1.0fj,OV .19 .16 .12 .47j'5fJV .16 .14 .13
3.3/SOv .17 .15.11 1.0/ l6V . 15 .13 .12
4.7/25V .11 .15 .11 1.0125V .16 .14 .13

19~~ :It : f~ :U g~~ :~i :l~ :l~
22/25V .19 .16 .12 4.7/25V .16 .14 .13

~~~ :~ :~ :1: 1o~J' :ll:a :l~
1~v :~:~ :~ t~~~ :l~ :1: ::1
lCC1/SOV .41 .37.34 47/5IJV .25 .21 .19

~~~ ::: :~ :ff f~~~ :g:ll J1
470/25V .S4 .49 .45 lOOj50V .37 .34 .31
l000/ 16V .79 .69 .61 22O/16V .25 .21 .19
22OO/16V .19 .79 .69 470/25V .35 .31 .27

50pos. $1 .95

50p. s. $ 1.95

5Opes. $1 .95

5Op.s. $1.95

$1 0 .95 ea•

5Op.s. $1.95

50p. s. $1 .95

22K 27K UK J1J K 41K
56K 61K U K I~K I~K

3.3K 3.9K 4.7K U K UK
1.2K 10K 12K ISK 11K

lSOK llOK 220K 270K 3JOK
190K 41OK ' S60K 6IOK I~K

Includes Resistor Assts. 1-7 (350pes.)

1M 1.2M I.SM t iM 2.2M
2.7M 3.3M J.9M 4.7M S.6M

10 O hm 12 O hm 15 O hm II Ohm 22 Ohm
27 O hm 33 O h m 39 Ohm 47 Ohm 56 Ohm

470 O hm S60 Chm 610 Ohm 120 Ohm l K
I.2 K U K UK 2.2K 2.7K

61 Ohm 12 Ohm 100 Ohm 120Ohm 150Ohm
110 Ohm 220 Ohm 270 Ohm JJO Ohm 390 Ohm

Sea.

5 ...

5 ...

5 ••.

5 ••.

5 ...

A SST. 3

ASST. 6

A SST. 5

ASST.8R

ASST . 1

ASST . 4

ASST. 7

ASST. 2

J PHONE

ameco OR OERS
WEl COME

(415) 592·8097

MAIL ORD ER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002

2/81 PR ICES S UBJECT TO CHANGE

$ 10. 00 Min . Or d er - U .S . Funds Only S p ec Sh e.ts _ 25f
C alif. R. sid.nts Add 6 % Sa les T . x Se nd 4 11tPost~e fo r y o u r
Post.g. - Ad d 5 % p lu s S1lnsur.nce FRE E 1981 JAM ECO CATALOG

~~~

CAJ013H US
CA-L1NEAR

CAJOStN 3.75
CAJ02JH 3.25 CA3Il'l6N 3."
CAJOJ'lH 1." CAJlJOH I."
CA3Q46N 1.30 CA30IIN 2.'" CA314QH 1.25
CAJOS'lN 3.25 CAX'e2N 2.'" CAJI60H 1.25
CA306QN 3.25 CAJQI3N 1.60 CA34CIIN .59
C..-H 1.25 C"-N .as CA360QN 3.SO

CD40QIl ." CD..., ."CD4OQ1 ." CD-CMOS CD4093 ."CD40Q2 ." C~ 2.49
CDIOO6 1.19 cO'... .75
CD4OQ' .25 CD4041 1." C D4SQ' ."CD40Q9 ... CD4042 .99 CO'''' 3."
CD4QIO ... C D4I)t3 ... CD4SIO 1."
CD4011 ." C[)4044 ... COotSll 1.29
CD40 12 .25 CD40'6 1.19 C D4514 3."
CD40lJ ... CD404' 2.SO CD45 15 2.95
CD4Q14 1.39 CD404I 1." CD45 16 1."
CD40 IS 1.19 CD404. ... COotSII 1.79

(/)
C 04016 .59 CD40S0 .0' C D4519 ...
CD401 7 1.19 CD4QS1 1.19 CO'''' 1.29

0 C04011 .99 CD40S2 1.19 CO'''' 1.79

Z CD40~9 .4! CD4OS.l 1.19 CO'''' 1.79
CD<020 1.19 CD4006 2.95 CO'''' 1.95

0 CD4021 1.39 CD<OS'l '.95 C D4S43 2.19a: CD<022 1.19 CD4060 1.49 CD4562 11.95
I- CD402 3 .29 CD4006 .19 C D4566 2.19

0 CD4<l" .19 CO.... ." CD4S&l 2."

W CD402S .23 CO_ ." CO'''' I."
CD4026 2.95 CD4<l70 .55 C D4724 1."...J
CD402 ' ... C D4071 ... MCI4409 14.95W CD402I ... CD4<ln ... MCl 4410 1U 5I

0 C D4029 U9 CD4071 ." MCI44 l1 IU S
CD4030 ... CD4<l75 ." MC I4412 I1.9S

i5 CO'''' ." C D-4076 1." MCI44 19 .."
~

CD<040 U9 CD 4081 ." MC I44]J 13.9S

114



$3.95
$4.95
$5.96
$3.26
$3.95

Pri c e

ld", ' et . M WltllcMcks.
......s. ' . .....',.5 ..
NY . tlHr tv,.,' AC ..
DC I"lIutie ~

Output
12 VAC260mA
12 VAC 500mA
12 VAC l amp

9 VDC 200mA
9 VDC60QmA

D-Subm in iature Plug . . • . • . • 5 2. 9 5
O-Submin iatu re Socke t • • •. • 5 3 .5 0
Co ver for DB25P/S ••• • .•• . 5 1.7 5
P.C. Edgo(22!44 Pin) $2.96
BNC Pl ug •.• .••• • •. • • • $ 1 .7 9
eNC Jock $3.79
UHF A da pter . •. • . • •. . • • $ .49
U H F Pan al Recp• . . . . • . .. • $1 .2 9
UHF Ad apter • . . . . .. . . • • $ 1. 6 0
UHF Plu g . . . . .•• . . • . . . $ 1.6 0
BNCPlug $1.79
BNC Bulkhe ad Recp. . •• . . • $ 1 .29

Input
117V/60Hz
117V/60Hz
117V/60Hz
117V/60Hz
120V/60Hz

J VC~

5K Lin e lr Ta pe r Po ts . •• • • .• • . 55.25
lOOK Lin e l r Ta per Pots .. • • . .• • $4. 9 5
40K (2) Vid eo Controlle r in ca se . • • 5 5 .9 5

CONNECTORS

TRS-BO
16K Conversion Kit

AC and DC Wall Transformers

JE610 ASCII
Encoded Keyboard Kit

~

EXPlnd your 4K TRS-SO Sy st em to 16 K.
Kit comes complote w it h :
*S el. MM5290 (UPD416/4116116K Dyn . Ram s (* Ns l
* Documentation fo r Conversion

TRS-16K2 ·l60NS $49.95
TRS-16K4 · 250NS $39.95

Pl rtNo.
AC 250
AC 500
AC1000
OV9200
DC 900

FULL 8·BIT
LATCHE0 OUTPUT
19·KEY KEyeOARD

JS.6K
JS·l OOK
JVC-40

Th . JE 6 10 AS C II K. ybo .rd Kit ca n b. Int e rfaced In t o
mo st a ny c o m p ut.r sy st.m. T h. kit co mes complete
w it h a n Indu str ial grotje ke y b oard .wit c h allomb ly
(62 ·k eysl, IC' s, sockets , connector, e lec t ro n ic compo·
n ent. a nd a d ouble-.ided printed w iring boa rd . T h e
k oy boa rd alle mb ly requi re . +5 V (i>l 150mA a nd - 12V
@ 1,0 m A fo r oP er at io n. Featur.s : 6 0 ke y s gen e rate tt) e
12 6 ch ar acte r., u p per a nd lo wer ca se AS C II set. F u lly
buffe red . T wo user ·deflne key s p ro v ided for cu .tom
ap p lica t io ns. Cap . loc k f o r upper -c•••·o n ly a lp ha ch . rac ·
t e rs. Utili ze s a 2376 (40 ·pln) e nc o d e r read·on ly m emory
chip . Ou tputs directly compatibl e w it h TTLlDTL or
MOS lo gic a rr ays. Ea . y in t erfac in g w it h a 16 ·p ln d ip or
l S·pi n ed ge co nn ector . S ize : 3 W 'H x 14 X" W x 8 '%"0

JE610/DTE·AK I.. plcMedebove) . . .$124.95

JE610 Kit ~toe~:oel.~~:r(~.:~~~).a ~~ '• .$ 79.95

K62 62·K ey Keybo~ rd ( KeYbo .rd Onl y) • . •$ 34.95

DTE-AK (cu e only - ' '' ''Hxn ··wxa,"''O)$ 49.95

JE600
Hexadecimal Encoder Kit

.~- -~

····· a~)

MS!EPROMS
Ern.bl. PROM ' .tS
OM t.tS

ROM r-ev . ~SV, ~l2V ) I'. M
ROM(Sln, l. ~SV l 17.95
ROM " .lIISg:: (~s) (SlnQle ~W ) I:::
OM(00 '" Collecto r) 4.tS
011 . PROM IUS
Sh tt Bipolar PROM 4.ts DB25P
M 19.tS DB25S
ROM'S- - - ---loe51226
:;~:::~::: : ~:::~ ~::)l ::: 22/44SE
. r a .n e" to. IU S UGSS/U
RUd Only M. mory I.tS UGS9/U

UG176/U
50239
PL268
PL259
UG260!U
UG1094/U

lT lON (CONT INUEO)--
AID Cony,rt.r (.0... M..ltl.) ' .25
O Con~.r t.. (" -Ch. MUlti.) l OotS
ACOOY. Mlc.ro. Comp. (o.05'\) IUS
ACony.Mfc.ro. ComP. (o.m) 1.15
A Cony,.h . (~'ll. Lln..) I."
A Coo t•• (0.20'\ Lin.) S.•
A Coo t.. {O.2Q'Il;Lln.) t.K

....IM..ltlpl. ll. r Llt
UO UART l.K
RAM'S- - - - - -I
Itlc. I. ..

Dyn. mlc .M
Itlc lots
ene l.~

,~~: i:~.;.;:..:.:--:.;;;,;,.=.;.:.:~.;;;.;;;;;:;;.;;..;;;.=.:..;..:..;...:.:...:.:.-1

. tlc MOS ".ts
aUc..v..oos S.ts
.tlc $ os Low Pow., 6.15
. t IeJOO.u 1."
.tlc XlOns LO....Po ....., 1.tli

Oyoamlc.MOr!s (housemarked) 4.•
. mlc2SOnS " .15
ut J'llns n .ts
IUC 7.!!l6

O)'n. mlc " ",lIy OKOd. d .t5
n.m le .~

O)'nl mlc. 4."
.mlc. l$Ons (UP04M) ""
XIOns ( l ow.r~ of MJrM2tOJl 4.M

t ie I .~

. ml<; l&·oln ".•
Ie 14."
.11e 14.M

ONLY MEMORIES - -
ASCII Shlfl.a ..../GrHk U.loO
Mlth Symbol , Pld uru U .50
Alph• . Conlrol Char.a.". u. so

CESSO R MANUALS--
nu.1 1.SO

~~ :: ~:: t-'""""'=';;';--=;';'=~========-1

L FUNCT ION----
o s ClOCken....r ~MZ) l.W
as Clo.:.k Orl~•• (SMZ) u s
01S(; Cootroll.r :M.tS
"ICltlOnChip d .tS
OcUSO' RUf Tim. cre ce •.tS
ou uo' Compatlbl. Clock 1I.tS
ntroll.r ....llh 64·0 1,lt RAM 6.tS

ec.t LCO 0 .1....
otroll.r lth Olglt RAM
LEO 0.1 WIN Oun lot .

AC" luor.Orly.,Czo.pln pk,.) 1.25

!KEYBO ARD CHIPS - -
tton Tel. phon. OIlier 14.ts
ry 0 1.1. . 14.ts
loek a .......tor 4.ts
d EnCOder (Nk . ys) l1.ts
d EncOd., (Mi kt)'s ) 1.tS
d Encod. r (lI keys) ' .<H
d EneOder (2Ok, ysl ,. ~

tto n Pulse Oi,ier l.tS
1l / 1toIKItY se ril l Keyboard Encod. r I.ts

• ~~Sh p~:::s~~ ~::~ab~~~
finish.

• Sliding rear/bottom panelfor
service Ind component ac
cessibility,

• Top/bottom panels .OBO th k
alum. Alodine type 1200
finish (gold tint color) for
best paint adhesion . fte r
modiftcltion.

• Vented top and bottom
panels for cooling efficiency.

• ~~':~itCedn:,~I~~ro.f;ov ides

Enclosur e Pinel
Model No . W idth PRICE

DTE-8 8. 00 " $ 29.95

DTE-11 10.65" $ 3 2 .95

DTE·14 14,00" $34.95

VICES DAT A Ac a UIS
.~ AOCoeotCCN S'OltU. AOCOII1CCN .. a ltAi, u. OAC~CN 10-0110/... OACIQLC N 1000tt OI
U . OACIOilOLCN 10-01101... OAC1OZ2LCN 100SItOI

rly. r .... OAClttlL CN u-eu o/... CO«I5IN I< hl n.... AVoS-JOU _ OA
m.n t H."

Tl ,... 1101 256111St
H ." "" I~ll l... 2101(11011 2SIll4St
IU S .... l~ll1 S t

H." an... 1IXM1lI St..... 2lU (IUJI 2!l6114St
nterfec. IUS 21" a5 114 St... 2l H I02'b4St... 2U4L 1024114 St... ... 21M·) 1~1l4 S t.. ... 2IML') IOilob4 St... ,.. 2111 Mi,Jlb J

ICES-
411i(UP04l') I' K Oyn
MM2141J 409ixI"

IU S SIOI ZSb4St
IU 5 MM5JJ51 ICI:'(lI1.... MM"" 2KllI0)'

- I ,... MMSa012)01 _.1,., 10... MMSltOJ.2CUM) JliKOyn
1 1".95 MMS2ttJ-lA aKOyn.

IPttr .... ".. "1l4St.
Adlpte r ... UP0414/MK4021 4K O)'n

IU S TMS4OM-"SNL 4K Stat.... TM ..... 1~1l4 St

tT2i ) .." PRO
IPS- I"'A 2K UV

u .t15 "" IK EPR
lS.ts TMS2116 I' K EP
1' .95 211f, Int. I(2U6)TI 16K EP
H." 21121nt. I(25J2)TI "" EPmp.a raCl . ) I' ." ",. SK [ PR

M. mory) IUS "" ,.....
H." IZSU('MSIII) UlIIPR

tuRAM ) IUS I2$m 4096 OIP"... 12$l2J(14sa11 J2lIIT· l·..... "'1M , K PRO
reter " .ss

IU S ~IJ C2l40) Ch."d" .os ~IJ C J02I ) Chl . act.....
""" Charl et
M"""'" 204I·81t

.so
- NMOS READ

.~

.~
MC~llOP 121>1'1l1

.se MCM66J4OP l2tlltxl
a,.. MC"""~ l2Illtll l

ta t er I." -MICROPRO." M·110 UH'M..... M·COPIII12 UH. MI.... M ·"" UHr"',........ SPECIA.... OS«l;2SCN Olol ll M... 0""""'" OUII M
E" lNSlnl N·1 Flop!)y.... INS_IN Commu..., MIMIJli1N Mlcrop...., MMSllloIN Mlcrop•
E" CO"*l2N Mieroco... In Cl Olr

COP402MN M,crO<.o
' Olr"t, .... COP41ON ll-se,.V... It." -TELEPHONE... IU S AV·H IOO Pvsh OU

I." AV·s-t2OCl R. perto
I.SO
1.40

Ay ....... CMOS C
1.10 AV-S-n ll Kt)'boar. ,.. 1400'" Kt)'boar

~pmlC") .... 14Ct.t2 KltYbo.r
01 .... l"ctlJ KeYboar
Lin.) .." MMSJI~ PuSh0101

MM 1<tttN

CP U
.Slt 10p..t/O..tP..t
Prku lty In" " upl Contro
BI·Ol.tc tlo". I OusO. I",.
Clock a.fM reto" Orher
BUSOr h".
Syst....... Cont.oU.r/Bus 0
Syst. m Cont.oll.,
I/O EllP. neMr for 41 se rle
A$yl\(hron01Js Comm. EI.
Prot. Comm. 110 (USAR
Prot. Int. rvll Timer
Pro, . ... . lph.,.1I/O (POI)
Prot. OMAControl
Pro •. lnt. rrupt c ontrol
Prot. CRT Controll. r
Pro, . K.y board/Olsplay I
Octal Bus R" 'l r
Sysl. m Tlmln, EI nt
• Olt OI·OI(l<t lonl l R.u l
"O lt OI-Olr"t lon_1 RK. i\I
• Olt ISI·Olrectlo n,1 RI<. l

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

CONSTRUCTION:
Tho" DTE·· Blank Desk Top Electronic Enclosuresare designedto blend and complement
today's modern computer equipment and canbe used in both industrial and home, The
end pieces are precision mold ed with an internalslot (all around) toaccept bothtop and
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rearl
bottom panel slides back on slotted tracks while the rest of the enclosure remains in·
tact. Different panel widths may be used whilemaintaining a commonprofileoutline.
The molded end pieces can also be painted to matchany panel color scheme.

- S08OA/ 80 80 A SUPPORT DE

MICROPROCESSOR COMPONENTS
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JE747 $29.95

EPROM Erasing Lamp

JE701 $19.95
Regulated Power Supply

Uses LM309 K. Heat sink .~,__
pro vided. PC bo ard con· .
st ruct ion. Provides a solid '
1 amp @ 5 vo lts. Can supp ly up
to , 5V, , 9 V and , 12V Wil h
JE 205 Ada pter. Includ es co mpo ·
nents, hardware and instructi ons .
Siz e : 31>" x 5" x 2 '· H

MA10 23 .7" Low COlt Digita' LEO Clo ck Module 8.95
MA1026 .7" Dig. LEO Alarm Cloek/Thermom eter 18 .95
MA5036 .3" Low Cost Digi tal LED ClocklTimar 6.95
MA1002 .5" L ED Di splay Dig. Clock & Xformer 9.95

6-Digit Clock Kit
' Br ight .3 0 0 ht . co m m . cath ·

ode disp lay
• Uses MM5314 c lock chip
- Switc h e s for hours, minute s

a nd h old mo d e .
' Hn. easily viewa bl e t o 2 0 ft .
• Simula t ed wa lnut ca M
.11 5 V AC o pe rat Io n
. 12 o r 24 h r. opera t io n
• Inc!. a ll co mpo ne nts, case &

w a ll t ran . former
. Si ze : 6 %" x 3 -1/ S " x 1 %"

JE200 $14.95

~ RAMSALE
MM5290N-4 (MK4116!UP0416) •• $4.95 each
16 K DY NAM IC R A M (2 50 N S)
(8 EACH $ 39 .9 5 ) (100 E ACH $4 5 0 .0 0/ 10 t )

MM5290J-2 (MK4116/UP0416) • • $6.95 each
16 K D YN A MIC R A M 1150NS)
(8 EACH $ 49 .9 5 ) (100 EACH $ 550. 0 0/lo t )

MM529BJ-3A ••••• •••• •••• $3.25 each
BK DY NA MI C RAM (LOW H ALF OF MM5290 J)20 0N S
(S EACH $ 23 .9 5 ) (100 EA C H $ 25 0 .0 0 / lo t )

MM2114-3 . .•••• •••• •••• . $5.95 each
4K ST ATIC R A M (300NS)
(S EACH $43 .96) (100 EA CH $4 50.0 0 / Io t )

MM2114L-3 · • • • • ••• •• ••• • • $6.25 each
4K ST ATiC RA M ( LOW PO W ER 300NS )
(S EAC H $ 4 4 .9 5 ) (1 00 EACH $47 5. 0 0 /1ot)

~=~~~duclorClockModules
12VOC

AUTOMOTIVE!
INSTRUMENT

CLOCK
A PPL ICAT IONS:
• In ·d ash aut o clocks
• Aft er-market auto!

RV cl oc ks
• A l renft-m.r ine elks.
• 12 VO C op er . Instru .
• Po rt abl a /b .tter y

po wer ed lnstrum nts.

Featur es: Br ight 0.3" gree n disp lay. Internal c rystal tim e
base. ~ 0.5 sec ./dav eccur. Auto. d isplay bright nesscontrol
logic. Di splay color filterable to blu e, blue-green. green &
ye llow. Compl ete-just add switches and lens.

MA1003 Module • •• • • • • • •• • • • $ 16.95

- Er l " , 2708,2716, 1702A, 52030, 5 2040, etc.
- Er l ... up to 4 c h ip . within 20 minut e..
- Mllntl ins constlnt ex posu re d ist ance of one inch.
- Spec ~1 conductive fOlm liner e limi nltesstati c bu ild- u p.
- Built-in safe ty lock to p rev ent UV ex posu re .
- Complct - only 7·5/S " x 2-7/8" x 2"
- Complete w it h holding t ra y fo r 4 ch ips.

UVS-11E .
Jumbo 6-Digit Clock Kit
• Fou r .630"ht. a nd two .300"ht.

common a node d isp llY s
• Use . MM531 4 clock chip
• Switche s for hours. m inutes a nd hold functions
_ Hours e . sily v iew able to 30 f ee t

• S imul.ted w alnut cue
• 115VAC o pera tion
-12 or 24 hour o pe ration
• Inc ludes a ll components, c a se and wa ll t ransformer
- Size: 6 %" x 3-1/8" x 1%"

5 10 .0 0 Min. Order - U .S. Fu nds Only
Calif. Re sid ents Ad d 6 % $a les T l X
Postlge- Ad d 5 %plus $1Insur an ce

....
~....

ELECTRONICS
Jameco

2/81

ADAPTER BOARD
-Adapts to JE200 
±5V, ±9V and ±1 2 V

JE205 ~12.95

DC/DC con verter with +5V inpu t . Toriodal hi·
speed switch ing XFMR. Shor t circuit prot ection .
PC boa rd con struction. Piggy·ba ck to J E 200
board . Size: 31>· ' x 2" x 9/ 16 '·H

115



TRS80
16k Mtmor,AddDn

'4395
KIT CONTAINS
DIP SWITCHES
AND DETAILED
INSTRUCTlON5

.22 SN741 41N .69

.57 SN74151N .65

.78 5N74153N .65

.78 SN74154N 1.25

.20 SN74155N .80
'. 20 SN74157N .69
.3 2 SN74160N .95
.3 2 SN74161 N .65

1.05 5N74163N .85
.50 5N74164N .87
.48 SN74165N .87
.60 5N74174N .95
.70 SN74175N .69
.39 5N74180N .75
.95 SN74181 N 1.15

.20 SN744 0N

.22 SN7442N

.22 5N7443N

.24 5 N7445N

.2 2 SN7451N

.28 5N7454N

.35 5N7474N

.49 SN7475N

.29 5N7482N

.29 SN7492N

.28 5N 7493N

.25 SN7495N

.23 5N 7496N

.29 5 N74122N
24 5N74136N

N7
5N740 2N
5 N7404 N
5N 7408N
5N741ON
5N741 2N
5N741 3N
5N741 4N
5N7416N
5N7417N
SN74 23N
5N74 25N
5N7430N
5N7437N
5N7438N

H, . I.lS l.l!>831 " d ",ono"t~ 1.11' "9.. ' ...C MO~ ''' ' II'<)' . 'lI'd
t "t "., U'lol11" n < loon\ u .. , II,mf' t 'o< k ' 01'''''0 ... 1<", ,,1.#>''
00\ or •• " tf'd m,Cf"p ,o<f'1.s.o' ..PQI......10()n $ H I.. on t t"o 11 , ,,,

Hl t"l't!.Il t onl , ohl'd OXe,Jla IO' l 'tnll' b.lH' '\ c o v n lt' d d " ... " to
p!'oy,df' .dd'n~blll' '' b<11. 0 d.l<I 01SECON DS "" 'NU TES
HOU R S DAY 0 1 WEEK DA n MON TH ..nd YEAR 0 . 1.. M
(1'1\ \'" con tro lled by " b, ' .. ckl'''1.1. t"'P ".1 e<.1 , ...d ... ' .It' " nd
hold ,n pouh 0 11'>" . !......c:l>on1. ,n ( lud.. l]H ] . H 10,m.ll ~''' thon

Ie .lP t" .I' >dt!n l ,I ,t <lloOn <lno m.l" .ul 30 ~ond (O"iKloo"

74LSOO .26 74LS155 115
74LS0 2 .26 74L S158 .75
74LS0 3 .26 74 LS160 95
74LS04 .26 74LS161 85
74LS08 .28 74LS162 95
74LS09 .26 74L S163 160
7lILS10 .26 74LS164 65
74LS 20 .26 74LS165 65
74LS21 .28 74L S170 175
74LS 22 .26 74LS174 75
74LS26 .49 74LS175 75
74LS27 .26 74LS 190 75
74LS30 .28 74LS 193 95
74 LS3 2 .32 74LS 195 95 ""EMOlI'rA DO- C»I K/1

74LS38 .3 2 74LSl96 85
IlIICl UOfS IN s u fue rlON$

74LS42 .6 5 74 L S221 140 $3900
74LS48 .78 74LS24O 165
74LS51 .25 74LS241 16 5
74LS 54 .35 74LS243 145 VOlTAGE REGUlATORS74LS74 .38 74LS244 145
74 LS75 .60 74LS245 225 ~74LS83 .44 74L S253 95
74LS85 .95 74LS 257 95 I\I((.A TIII '

74 LS 86 .95 74L S258 95 rqo':l sv
lQ08 e...

74LS90 .69 74LS259 285 T<:t l .. ' .....

74LS9 3 .69 74LS279 44 1'9'"'lhr
74LS107 .45 74LS 283 100
74LSl1 2 .38 74LS293 185
74L S113 .4 8 74L 5 298 120
74L5122 .48 74 L5 366 95
74L51 23 .9 5 74L5 36 7 55
74L51 26 .69 74 L5368 55
74L51 38 69 74L5373 139
74L 5151 .44 74L 5374 139
74L5153 .44 74L5366

apple •• plUi _---------.
With 48Kof' _----
memory!~--

!~o::~~
the APPLE 1/

se lec t l rom thebelow .......-_"'"- ..
SPE CIAL PRICING!

/&se; p" nter..~59g-
D,sk ll Wlcont 585-
D,sl<lI 4"- ..
Ser.PrlnterCd IJ'9"'i"
SUpRMod 23-
3way I/oSelec t.. 3.r
Vide o 100 12:·.... 119 
FirmwiJre Card . 149 
UHFloRCA
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alLL11 ELIC'••IICI P.O. BOX 401244R
GARLAND, rx, 75040

214 • 278-3553
The Greatest Breakthrough

lu Electronic Music Ever!

1tP"(The
Super Mualc

Maker
REVISION 2

$24.95
(B.slc Kit)

Ooos not mclud o spoaker
sWltc hos or 2708 ROM.

Now yo u can play hundr eds of songs using the Bull et Super
Music Maker. The un it featur e. a single lactory
programm ed microproc essor Ie that co mes with 20 pre
programmed sho rt tun es. By adding the additio nal PROMS
(2708's) the system can be expa nded to play up to 1000
note s per PROM . Just think .. . a co mpact electr oni c
instrument that will play dozens. hundreds or even
thou sands of selectio ns of music. The kit comes with all
elect ronic components (less the PROM) , and a drilled.
plated and screened PC Board which measures 4" x 4¥." .
The 7 watt ampli lle r sectio n is on the same PC boa rd and
dri ves an 8 ohm speake r (not incl uded) , fro m a wh isper to
ear splitting volume . Since the unit works on 12 VDe or 12
VAC., vehicle or porta ble operatio n is possib le. What do
you get for $24.951 Everything but I speaker, trlnsformer,
case, switches, and PROM . Addi tional 2708 albums
contai ni ng popular tu nes are availa ble for $15.00 each or
you can program you r ow n PROMS using infor matio n
provi ded with the kit instructions. Lists of availab le PROM
album s are available on request (Note: Unit plays
electroni c mus ic one note at a time , it is not possi ble to play
chords or a melody with harm ony simultaneously .)
* Envelope control gives decay to notes.
* "Next tu ne" featu re allo ws sequential playing of all songs.
* On board inverter all ows single voltage (. 12) oper ation.

OPTIONAL ACCESSORIES
DIP Switch" One 8 pos ., One 5 pos . 2.00/Set

(Can be directly soldered to PC Bd . to access tunes)

Rotary Switches Two 5 positi on 2.6 0/Set
(Fo r remote wiring to PC Bd. to access tunes)

AttracU ve Black PI.sUc Can &.50

WaUplug Transformer 3.00
(For operat ion on 117VAC hou se voltag e)

$39.95
Includ es Case
Doe. nol Inclu de
player piece .

PLUS MUCH MOREl

Super Value Power Transformer
Well made, op en frame transformer wit h moun ting ears. Build a
• 5 and ±12 supp ly with inexpensive parts . Free .chemaUc. of
several designs. Primary 117VAC . SEC 'l 15VAC@ .5A SEC
. 215 VAC @ .5A SEC 13 8VAC@2.5A. ORDER :

SPECIAL BONUS,Order 2 BET'0005

~~tu~:~~r7;g! voltage $2.95 Each

Prot ec t you r exp ensive eq ui p me nt fr om ove rvoltage
conditions. Every com puter should have one! Work. with any
lu sed DC pow er source fro m 10 to 20 vol ts up to 25 amps.

... NO C.O.D.'I

... SEND CHECK M.O. OR CHARGE CARD NO.

... PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY.

... ADO 5"'- FOR SHIPPING

... r x, RES. ADD 5' STATE SALES TAX

... FOREIGN ORDERS ADO 100- (EXCEPT CANADA) (~ AIRMAIL)
U.S. FUNDS ONLY.

(214) 278-3553

7 Watt Audio Amp Kit $5.95
SMALL. SINGLE HYBRID rc AND COMPONENTS FIT ON A "'.. x 3" PC
BOARD (INCLUDED) RUNS ON 12VOC GREAT FOR AN Y PRO JECT TH AT
NEEDS AN INE XPEN SIVE AMP lESS THAN 3.... THO @ 5 WATTS
CO tJPATl BLE WITH SE-01 SOU ND KIT

You get:
Double sided glass PC

Board
Powerful 8035 Micro
Proce ssor Chip
Two 2716 sty le mask ROMS
RAM Chip s, LEO readouts,
Keyboard, Instructions
AC Plu g tran sformer

~ ~35 and progr am ROMS only
~ With sc hematic s . $12 .00

BANKRUPT Game Manufacturer
Dumps Computer Backgammon Game

The Engi neers design ed thi s one too goo d, mak ing it too
costly to be com pe ti t ive . Resul t. .. Ch apter XI.We boug ht
all th e parts and can off er the unit as a kit for Qver 600/0 off
retail! a lSP LAY POINT BUILT IN

WIl.L VERIFY COMP UTEA
TH E NUMBE R DICE ROLL

OF PIECES
ON ANY
POINT

Overvoltage Protectlou Kit $fJ.95

PARTS

..
·U:: I :: :; : :: :: :U·

.
-i ! ": :.11 ::.: ••

13V 5W Zener .25
25V 5W Zener .20
6.2V 400MW Zen er .01

~~~ ll.\~~gC\~6d Diod e 1 :~
PLL C MOS .99

2~~dG';'nmt::¥g~92 111:: !--:-:::::-::c::-;-:;:---------------- ----i
~~g f~OjIs:~c~~~e~/~~~~h 15/1:~
Decade Counter wn Seg Out 1.80
Quad Ana log Switch .50

SATISFACTION GUARANTEED ON ALL PARTS AND KITS. EXAMINE
FOR 10 DAYS IF NOT PLEASED RETURN IN ORIGINAL FORM FOR
REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE IS OVER $10.

The SE-0 1 lsacompl ete kltlhal
contai ns all the part s to bUild a
progra mmable sou nd ellects
generato r DeSign ed aro und
the new Texa. In.trum ent .
SN75477 Sound Chip, the
board pr ovid es bank s 01 MINI
DI P switches and po ts to
program the vanc us com
binat ion s o l-the SLF Oscil lat or ,
VCO . NOISe, On e Sho t, and
Envelo pe Co ntro ls A Qu ad Op
Amp IC IS used to Imp lement
an Adju stab le Pulse Genera
tor . Level Comparator and
Multt plex Osc illator l or even
more versatility The 3·..." x 5"
PC Boa rd leatures a pro totype
area to allow for user added
circu itry _ Easily programmed
to duplicate Exp lo . lon• •
Phasor Gun . , Slum Train. , o r
atrnost an Infin ite number 01
etMr fOUnd s. The unit has a
multIple 0 1 appli cat Ions. The
low pri ce Includ es all parts.

assembly m anual. pr ogramming charts. and detailed 76477 chip
spec i f icatio ns It ru ns on a 9V batte ry (not Inc luded) . On board
lOOMWamp Will dri ve a small speaker directl y . or the un it can be
co nnected to you r ste reo With in cred ible resu lts! ISoeaker n ot
inc lUded). 76477 I. Includ ed. Availa ble separately for $3.15 each.

Spewct'P~

2N3055 115W NPN POWER TRANSISTOR TO·3
Most popula r transistor for power
supp lies, audio amps . swi tching, etc.

U m it 20 per cu st omer SO¢ Each

'1te"'"

Sound Effects Kit $18.50
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BARGAIN "FLOPPY" DRIVES---......;:~I;i';;--::""'"""""":""·I

Removed from service, built by MPI Div.
ot Co ntrol Data. 9400 Ser ies. takes
Shugart-type 8" diskettes . Good cond.,
may need some service. Inci.: data, schem
atics, etc.

Only , , .. . s229.00••
Buy 3 and SAVE BIGI 3/s5 9 9 .0 0 Plu. Shipping

Parallel Input 'Correspondence' SELECTRIC
TYPEWRITER/PRINTER TRS.80

Featu res: COMPATABLE
. 15" Frame, 132 Columns
•Tak81 Std, Office

'Gall·Ball' Elements
.Parallel P I. Input
.IBM 745 Printer Mechanism
.Upper &. I.ower Case ASClllnl
·Und, Reconditioned Terminals Complete, Onl,
.Ideal for Word Proceaalng Ready to Use
.Use II a Typewrller, Tool '659.00Ilea.

Replacement Li ne Cord Includ ed; No Type Element Included
·Add $20.00 for Handling & Packaging, Pay Shipp ing When Delivered

CIRCLE 45 ON FREE INFORMATION CARD

..... IBM Technical Data tor 'Selectrlc' $20.00..
• -GET OUR BARGAIN·PACKED PERIPHERAL FLYERII-

DAISY KSR ASCII TERMINALS--------
Featuring :

.15" Frame:132 &. 156 Columns

.15 &. 30Characters/Second

. Oual Pitch [10, 12Chara./ lnch)

.Olablo "Hytype" Printer

.Ploner Function w/l/6O"H &. 1/4S"V Sleps
• Simple RS·232·C ASCII I/O

Includes Operator's Inst ruct ions, Sche matics , Etc.
Add $40 for Shippi ng Crat e. Pay Shipping on Delivery.

System 75 Daisy Terminal... .. '1 499.00..

GALL TOLL FREE
800·421-2841
Local: 513·874 -0220
Telex: 182 392

State Zip

CIRCLE 34 ON FREE INFORMATION CARD

Cit y

TOOLS
• Well er. Ungar. Xcell it e. Vac o. etc .

Name Phone _

Company _

Address _

We carry the Following:
TEST EQUIPMENT
'B&K
• LEADER
• VIZ
• BECKMAN
• HITACHI
• GLOBAL SPECIALTIES
• DATA PRECISION
• HICKOK

ELECTRONIC COMPONENTS
• JAPANESE & MOTOROLA Transistors

IC·s. FET, Diodes
• Capacito r.
• Re l lston
• Co nn ec to r• . Cables

fall '80 TEST EQUIPMENT
Electronic Component
Catalog FREE 128 Page Book

.....·[}{]@tf OO~~Y
FEATURING THE BARGAINS OF THE MONTHIII

Bargain # 1 TEAC 3" ILLUMINATED VU METERS CLINTON COMPUTER -TYPE 12" CRT Bargain #2 ,'

$11.24

$ 35.95

• Use d fo r Computer Term inals.
Oscilloscopes. etc.

• 90% Electromagnetic
Deflection

Fe a t u r es Inc l ud e .
Ele ctro s t ati c FOCUSIn g.
Al umini zed Phosph o rus 
Gray Sc reen. and standa rd
7 - pln base T he t u b e
tvo rc auv o pera t es at a
heater vorta ce 0 1 12 6V "
150 mA and G2 volt age 01
400V Wt : 1 1 Ibs.
Cat. No . 6751

TOUCH TONE KEY PAD
Co mple te elec trome c hanica l sw it c h ing as se mbly
featur es 12 SPST mom en tary switc hes in a 3 x 4
matr ix co nfigura tio n wit h sta nda rd teleph on e pad
spacing . Key caps are pre -numbe red 0 Ihru 9. " and II .
In wtute on gray background Also Inc lud es go ld-

• 10 " AA" Size Cel ls Connected In Series
• Comes In 2-718" x 1- 1/ 8 " x 2" Insulated . -1 2.5 VOLT Z·~~~~
6Ir~~~~ase (Picture Shown Less Top Half 600 mA

• Easily Accessible Top Mounted Solder Tab
Leads

• For Use W ith Radi os, Tap e Recorders.
Communica tions Eq uipment. etc .

Ship Wt: 9 oz. Cat. No.6 676

NICKEL CAD BATTERY PAK• l I S VAC!

s ty le ; com p le te ly c lea r
pl as t ic lens over white
facepl at e, Ea ch
co mes Wi th " c ri mp- o n"
r in g termin al s and fou r
5 / 8 " lo ng mt. studs Size :
3 - 1/8 " x 2-3 /4" x 1-1 12"

Cat No. 67 4 9 Wt: 6 OZ.$

For COOl ing flushing
heatin g an d ventilati ng !
Q Uie t &. dependab le
Li gh tweigh t. l lame ret ar .
c a nt 3 blades o r be t ter
( s o r r y . no c no o sm c t
Remov ed f r om n e w
eq urp me nt
C~t , No. 3108 WI. 2 1bs.

Non - rese t table . 6 -019 1t cou nte rs ru n fr o m 0 to
999 999 Elec t ro mecha ni c al assem bly req ui res
11 5 VAC. 60 Hz. 8 wa l ts Speed 10 0 0 counts ,
minute 3 /8 " x 2 ' windo w revea ls blac k digi ts on
wh ite back gr oun d Gray . wrink le-finish me tal case
measu re s 3-1 .4 x 2- 112 x 1- 5 / S " 10 " In su lated
w ire lead s have QUick -con nect typ e spade ter 
min al s Cat . No. 5113 Wt. 2 Ib$,

Features inc lude : heav y
dut y 1 volt basic move
ment, '12 volt o ffset l ight 
ing, and large bo ld legend s
fo r ea sy re a d ing a t a
glance . Each is ca li b rated
-20 10 0 Db (Blac k). +' to
+ 3 Db (Red ), Plu s 0- 1OO§,.
S IN sca le (Black ).

"BLOCK" FANS

$ 10.99

• Ligh twe igh t !

• On ly 4 11: 16 s q. 1 1/2" d e e p!

• For Use With
Tspe Decks .
Amplifiers ,
Mixers, Etc.

,
•I
••,. ,,
•

ORDERING INSTRUCTIONS POlY PAH.l INC.
(J) IncflC8te In adjacent brackets Total Amount of Order $ -,--:c-:-:-----::::-- - - - -
o Featuring the largest Selection and the lowest the quantity of Bargains desired: Plea.. Add S:2 each for Postage " Handling
Z Prices on a wide variety of quality electroni c cat,No' 1 ( ) Cat, N0'2 { ) Cat. N0'3 { ) NAME _

~ ~~~:rU~~~ici;s~I~~~:~~r~,o:~~~e~q~i~~e~~~:~~ C
6 74

N
9

(') C
6 7 5N1

() C
5t1 1N3 6( ) ADDRESS I

at, 0'4 at. 0'5 a . o. I&l much much more! Tak e advantage of ou r 25 6818 3 10 8 6676 CITY :
...J years as America's fo remost supplier of d is - • Complet e Coupon Section STATE ZIP I

W count electronics . ~ • Cut Out Along Dotted l ine and Mall Ad to Enclosed Is 0 CHECK, 0 MONEY ORDER :o s ~ Charge my 0 MASTERCARD 0 VISA ICi ' For Faster ervice _,. Poly Paks,P.O. Box 942 , RE2 I
« . Order By Phone . ACCT. # EXP. DATE _ ~
a: . 1-617-245-3828 SOUTH LYNNFIELD, MA. 01940 0 Send me yo ur FREE catatog "

, - --- - - - - -- - - - -- -- - - - - - - - -- - - - - - - - - - --- - - - - - - - --- - - - - - - -- - - - - - - - - --- - - --- - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - ~118 CIRCLE 43 ON FREE INFORMATION CARD



INTERNATIO N AL ELE CTRONICS UNLIMITED

CRYSTAL CONTROl LED TIME 8AS E KIT

METAL I'ILM RESISTORS

."
m
lJl
::0
C
>
~...
to
CD...

$15 . 50e a
10- 24 13 . 75e a
25- 12 . 50ea

VALUES STOCKEO (Ohlll'>}

.5 3.9 16 68 300 1.2 K S.H 22' 91' 390K 1. 6M *6 . 2M
1.0 4.3 18 75 330 1.3K 5. 61( 14K lOOK 430K 1.81< >6.81<
1.1 4.7 20 81 360 1.5 K 6. 2t:. 17' 110K 470K 2.0M *7.5M
1.1 5. 1 21 91 390 1.6 K 6. 8K 30K 120)( 510K 2.2M *8 .2M
1.3 5.6 14 100 430 1.8t:. 7.5 K 33K 130K 5601( 2.4M *9.111
1.5 ' .1 27 110 ' 70 2.0K 8. 2)( 36' 150K 620K 2.7M *10M
1.6 6.8 30 120 510 2. 2K 9.1 K 39' 160K 680' 3.0M *l1M
1,8 7.5 33 130 560 2.4K 10K '3' 180' 7501( 3.3 M *12M
1.0 8.2 36 150 620 2.7K 11K 47' ZOOK 8201( 3.6M *13M
2.2 9.1 39 160 680 3.0K 11K 51' 220K 9101( 3.9M *15M
2.' 10 43 180 750 3.3K 13K 56' 240K 100M 4.3M (* 1/ 2w
7. 7 11 47 100 810 3.6K 15' 61' 270K 1. 1M 4.7M only )
3.0 11 51 220 910 3. 9K 16' 68' 300K 1. 2M 5. 1M
3.3 13 56 240 1. 01( 4.3 K 18 K. 75' 3301( 1. 3M 5 .6M
3.6 15 61 270 1. 1K 4.7 1( 10K 82' 360)( 1. 5M

' .I,RTS INCLUDED
\: t5J69 di vider
4049 tu ffe "
2· 4018 cGUnt e r
) - 120f ...ar . ColP
J.7of col:l
. 1uf cl;l
2· 1?I1Qh!"l '-U
l Kom .-u
3.519501 ' 'tIz ..::r:/ Holl
:tC bOol r:l {I S " 3 ~ .( r '

:l''-OC UCll!S . ccur 4t1 1hz , 10hz and 6Jhz i)ut~uts -

tn ree of th. IIIOs t :l'opular f~~ue.,cies for .sn,
atece of test e" ui fJr.len t. Tn. crystal fre1uenc;'
outp ut nay ~ tuned wi th l fnolAnc:, countll" for
' n c~uad accuracz . All Out put s a~ buffand.
The l nput vo ltl~e r. ngt t s 5- 1avOC . L"'" power
rtqu lreMtnt pemits ttle use of l 9\1 boltta ry u
ttla 'OIoltr source 1'or l convenient la bo.-U or"
unt t , The cor.ol ettd bou d i s Jas 1'"ntd t o fit
tl'lt PCB sl ot s of ~ln:lOnll eua 15910cY "hleh
lEU stccx s .

INT ERN ATIO:'li AI. EI. ECTRO:'liI CS lI Nl.I M IT EO

435 First St Suite 19
Solvang, Ca 93463
805-688 -2747

VALUES STOCKEO ( ohms) 1/8 wrltt
10. 0 27.4 75 .0 34. 1.741( 5. 11K 11.0 1( 20.5 K 31.61( 54 .9K 1401( 3241(
10. 2 28.7 78.7 401 1.8n: 5.36' 11.3 1:: 21.0 1( 32.4 1:: 57. 61( 147K 3321::
11.0 30. 1 84. 5 475 1.96 1( 5 . 491:: 11.5 1( 21.5 1:: 33. 2K 60.41( 1501:: 3481::
11.5 31. 6 90.9 487 2.05 1( 5 .761:: 12.H 22. 11:: 34. 8K 64. 91:: 158K 3741(
12 . 1 33. 2 100 499 2.2 11:: 6 .041( 12. 41( 22 . 61( 36 .51( 68 .11( 1651( 4021(
13.0 35.7 107 604 2.43 K 6. 49K 12.71( 23 .2K 37.41( 69. 81: 1741: 4321:
14. 0 37.4 121 649 2. 49K 6.81K 13.0k. 23. 7K 39.21: 75.0 1( 182K 453K
14. 7 40.2 117 715 2.74K 7. 151:: 13.31( 24. 3K 40.2 1: 76. 8K 191K 4641(
15. 0 43.2 137 750 2. 87K 7.50 K 14.0K 24. 9K 41. 2K 82 . 5K 200K 475K
16.2 45.3 150 909 3. 01K 8 . 251( 14. 7K 25.5K 43.2K 90.9 K 205K 1M
17.4 47. 5 165 L OOK 3.16K 8 . 66K 15.01:: 26.1K 45 . 31: 95.3K 210K
18. 2 49.9 191 1.02K 3.3 2K 9.09 K 15.41:: 26 .7 K 46.4K lOOK 221K
19. 1 54.9 100 1. 10K 3.5 7K 9.5 31( 16.2K 27.4K 47.5K 105K 232K
20.0 57.6 210 1.21K 4.2Z I:: 9.76K 16.9K 28. 0K 48 .71:: 110K 249K
22.1 60. 4 231 1.Z7K 4. 531:: 10 . 0K 17 .4 1( 28.7K 49.91( 115K 255K
23.2 64.9 149 1.301( 4. 75K 10.2K 18 .2 K 29. 4;: 51.11( 12H 287K
24. 9 68.1 301 1.47 1: 4 . 87K 10.5 K 19 .11( 30 . 11:: 52.3K 1301( 294K
26. 1 71. 5 316 1.5 0K 4 .99K. 10 .71: 20 .0K 30.9 K 53.6 K 137K 301K

CARBON FILM RESISTORS

ME TAL FILM ~ 1 : tote l quantity ea pk- 10 pk-50 pk- 1OO pk-500
RN55 (R. Ohm CR814f Y) l / Bwdtt 1- 999 $.Z5 1 .00 4.00 7 .50 35.00
Low teec ccef _ 50ppm/oc 1000- . 20 .90 3 .60 7. 00 32. 50
.094"di<l X . 225"10n9 (body) 5000- .20 . 85 3.4 0 6 . 50 30.00
col or banded 10000- . 20 .80 3.10 6.00 27.50

10 or more r es istor s - not' ind i vi dually packdged 
mixed - specify any as scr-tne nt of values $. 15ea

PRICING 1/4 & 1/ 2 wa t t
CARBON FILM~5: tout quant i ty ea pk- 10 pk- 100 pk-10OO
1/4watt (R.Ohm R25) 1- 999 $.10 . 45 2 .00

1 / 2~~i~d i ~ . ;h~2 ~~~~ on 9 (body) ~~~= :~ ~ :j~ ~ . ~ ~~ : ~~
146"du X . 354"10n9 (body) 10000- . 10 .25 1:55 13. 00

25 or more res is tors - not t ndt vt duel Iy packaged 
mixed - specify any assc r tse nt of val ues $.0 4ea

IMMEDIATE DELIVERY OF QUALITY RES ISTORS~~

METAL FILM RESISTORS . ""A"" ."••vnr
HETAL FILM ~ ll t otal quentt ty ea pk- 10 pk-25 pk- 100 pk.- 250
RNGO (R. Ohm CR860FY) 1/4wdtt 1-999 $. 25 1. 00 2.00 7. 50 17.50
Low temp cce t _ 50ppm/OC 1000- .ZO .90 1.80 7.00 16. 25
. 138"dl /1 X . 355"10n9 (body) 5000- . 20 .85 1. 70 6 .50 15 . 00
col or banded 10000- .20 . 80 1.55 6 .00 13. 75

10 or more res i stor s - not i ndiv i dually pdckdged 
mixed - specify any assor -tee nt. of va l ues $. 15ed

VALUlS STOCKEO (o hm,»
St anddrd 1" ne te I fil m vdl ues f rom 10 ohm t o 1 111ll 1/ 4 watt

10. 0 12. 1 14.7 17.8 22. 6 27. 4 33.2 40 .Z "48 .7 59.0 11 .5 88. 7
10. 2 12. 4 15 . 0 18.2 23. 2 28 .0 34.0 41. 2 49.9 60.4 73.2 90.9
10. 5 12. 7 15.4 18.7 23. 7 28 .7 34.8 42.2 51. 1 61.9 75.0 93.1
10.7 13.0 15.8 19.1 24.3 29. 4 35. 7 43. 2 52 .3 63.4 76. 8 95 .3
11.0 13. 3 16.Z 19.6 24. 9 30.1 36. 5 44- 2 53.6 64 .9 BO .6 97.6
11. 3 13.7 16 . 5 20. 0 25.5 30.9 37.4 45 . 3 54.9 66.5 82.5
11.5 14.0 16.9 20.5 26.1 31.6 38 .3 46 .4 56. 2 68. 1 84. 5
11. 8 14. 3 17. 4 22. 1 26 . 7 32.4 39.2 47.5 57.6 69.8 86. 6

and multilp le s of 10 of the above values to 1. 21M
t.e . 10.0 100 1.0 K 10 .0K lOOK -1M . er e

Payment by check , 11. 0 . , UPS/COO, M/ C or VISA. Add S1.2 5 for
s hi pp i ng/ handl i ng i n U S , Ca nada and rext co . Additiona l cha r ge
for UPS COD or BLUE LABLE. Other Countri es SI 25 + 5~ of order
total. Cel t forn i e r es i de n ts add s a l es ta x . l1in i mum orde r $10 . 00
S( HO O I'-l 1\:-.; 0 ( .<>VH(1'''; M f N T O KOfKS ACCE .. HO O N OFf I('l AL
I' lJ K( HA~l (HU HRS.

SOCICETS- LOW._IU,lOf,.DutlAIL
LINE AR CIRCUITS 10':. 0 .... ON 525.00

15"7, OFF ON 550.0<1

ea 100 LM56 5N . 55
8 pin .2 0 . 18 pk-l0 . 16ea Lfl300H S . 30 1I~565H I 39

4b
14 pin . 25 . 21 pHO . 19 LM301CN .2 8

LM5 66H 1. 69
16 pi n .26 . 22 pk-l0 . 20 LM302H . 28

LM566CN 1. 45
18 pin . 32 .2 8 pk-e . 26 LM304H 80

LM56 7CN 1.19
24 pin .48 .45 pk-3 .38 LM3 07CII . 32 LM7 03H . 59
28 pi n . 65 . 60 pk-3 . 55 LM307H .40 LM7 03CN 39
40 pin . 75 . 70 pk-2 . 63 LM308 CN . 45 1I~709N 7.9

LM309H 1. 05 LM7 09H . 39

LM309K 1.15 LM71 0N . 45

TRANSISTORS LM31 0CN . 75 LM711 N .35
210904 tlPtl 10-92 s.zs-, 10/51. 65 25/ 53.25 100/512 .00 LM310H . 75 LM7 23H .59
2H3906 PtlP TO-92 s.zs-, 10/S 1.65 25/ $3. 25 100/$l Z.00 LM311CN . 39

LM723N . 49
2HZZ?2A HPN TO-18 5.45ed. 10/53 .50 25/5 8.00 100/52 9 .50

1. 45
LM733H . 45

LM318CN LM739N . 45
LM319N 1. 20 LM7 41CN . 29
LM320K- 5 . 95 LM74 1 29

DIODES LM320K-5. 2 .95 LM741CH 45
1t{4148 ( lt1914) 40()m,.j 15/ S1.00 100/$ 5 . 00 1000/$40 .00 LM320K-15 .95 LM747H 79
Itl4001 50PIV 11/ 11.00 100/17.00 1000/160.00

. 45 LM747N 69
lIl4007 lOOOPI V 10/ $1. 25 100/ Sl1. 00 1000/S10 .00 LM322N LM748CII .2 5LM324N 1. 19

1I11 310N 2 .S0LM339N . 25
LM1414N .35

VOLTA-G.... aULA-TORI 10'1. OFF ON 525.00 LM340K-6 . 95 lI Il 456CII 1. 29
15'1. OFF ON $50.00 LM340K-8 .95 LfIl458CII . 55

Ne9ati ve 5 V re q (7905) 1.19
LM 340K-1 2 .95 LM1496N .89

LM320T-5 LM340K-15 . 95 LM1 800N 2.40
LM320T-12 Ne9ative 12 V re 9 (7912l 1. 19 LM340K-24 .9 5 ULN2208 . 79LM320T-1 5 Ne9ative 15 V re9 (7915 1. 19

LM370N . 95 UlII2209 . 79
LM340T-5 Positive 5 V re 9 (7805) 1.19

LM372N 1. 25 CA3046N 1. 29
LM340T-8 PosHi ve 8 V re9 (7808) 1. 19

LM376CN ..10 CA3081N 1.25
LM340T-12 Positi .... 12 V re9 (78 12) 1.19

1. 19 CA3082N 1. 25
LM340T- 15 Positive 15 V re q (7815) 1. 19 LM38011

lI n 80CII . 45 LM3900N .45
LM3811i 1. 75 LM7524 11 .45

DISCRETE LED'S -=. LM38211 1. 75 LM7525N .4 5
LM385K .4 9 LM75 35 . 39
LM386CN . 19 8038B 3 79

JUI"ofiO LEO LM387CII ~9 75450N . 35
. 20"di<l, dt ff u'>ed

IIE 546A 1. 79 75451CN . 35
Red . tl eer or Wh i t e 10/ 11.00 15/11.00 1 00/ 1 ~. D (J 75452CN .35
Gre en or ve11ow 7/ 11.00 25/12.35 100/ 19. 75 NE550A 1. 7. 5

75453CN . 35
SU3MltH TU RE LEO LM555CII . 45

75454CN . 35. 125"di d. di f fu\ed L ~15!J6N . 79
Red or Cledr 10/S l.00 25/ $2 .00 l00/ SR.nn 75491N . 75
Green or Yel low 7/$ 1.00 21) /$ 2 . 85 100/ 59.7 5 LMo6011 2.95 75492N .8S._----

CERAMIC CAP ACITORS
TIL 10':, OFF ON 525.00

lp f 22pf 56pf 120pf 270pf . 0047uf . 030uf 15 '1, OFF ON $50.00
5pf 27pf 68p f 150pf 390pf .00 1uf .Ol uf . 050uf
7pf , 33pf 82pf 180pf 470pf . 0015uf . 015uf . l uf 7400 S. 18 7464 .30 74155 .50
10pf 47pf 100pf 220pf 600pf . 003uf . 022uf 7401 .18 7465 . 30 74156 .6'
l pf - .050uf .l uf 7402 .18 7470 .'9 74 157 .60
Tot al EA. PK-IO PK- l0 0 EA. PK- l 0 PK- l00 7403 .18 7472 .31 74158 . 75

1-1 000 $.20 ~ . 95 6 .50 . 25 1. 25 9 .00 740 4 .10 7474 .18 74160 . 70
7405 .15 7475 .49 74161 .79

1000- . 20 .8 5 6 .00 .25 1.1 0 8.00 7406 .10 7576 .'9 741 6 2 .85
CERAM IC CAPACITOR KIT 7407 .10 7480 . 35 74163 .85
CK-c2 Sea. of th e above val ues $11. 50 7408 .17 7482 .15 7416 4 .85

7409• .27 7483 .58 74166 .85
CK-c3 l Oea. of the above val ues 20. 50 7410 .18 7485 .50 74170 1.5 0

7415 .19 7486 .41 7417 3 1.25
7416 .10 7489 1.75 74174 1. 05

POLYESTER FILM CAPACITORS - 100V ± 10% 7417 .10 7490 . 59 74175 .85
EA. PK-l0 PK-l 00 EA. PK- l0 PK-l00 7420 .10 7491 .64 74176 . 70

.0 01uf $. 15 .95 6. 50 .033 uf $ .20 1. 00 10. 00
7425 . 39 7491 .59 74177 . 70
7426 . 35 7493 . 35 74180 . 35

. 0015uf . 15 .95 7. 50 . 047uf .20 1. 15 10 . 50 7427 .15 7494 .59 74181 1.85

. 0022uf .15 . 95 7 .5 0 . 068uf .25 1.30 12. 00 7430 .25 7495 .35 74181 . 35

. 0033uf .15 .9 5 7. 50 . l uf .30 1. 75 13 .50 7431 .10 7496 .35 74189 .50

.0 047uf . 15 . 95 7.50 . 15uf . 35 2.2 5 14 . 00 7437 .10 74105 .48 74190 1. 15

.0 068uf . 15 . 95 7.50 . 22uf . 40 2 . 55 20 .00 7438 .18 74107 . 35 74191 1.15
7440 .18 74121 . 35 74192 . 50. 01uf . 15 . 95 7.50 .33 uf .45 2. 75 25 . 00 1441 .59 74122 .39 74193 .79

. 015uf .1 5 . 95 7. 50 . 47uf . 50 3.50 30. 00 1442 .35 74123 . 39 74194 .85

. 022uf . 15 . 95 7. 50 / 443 . 55 74125 . 50 74195 .69
TOTAL QTY . 1000 pes . -10 %, 5000 pes . -1 5% 7444 . 60 74126 .50 74196 .80

7445 . 50 74132 .75 74197 . 75
POL VE STER CAPACITOR KIT 7446 . 59 74141 .35 74198 1.40

5 ee of the above va1ues $14.95 7448 .59 74145 .50 74199 1.25
7450 . 18 74148 1. 25 74S200 3 . 75
7451 .22 74150 1. 35 74279 .65
7453 .18 74151 .50

TANTALUM CAPACITORS so l id di pped ~ 20% 7454 .18 74153 .35
7460 . 18 74154 1.4 5

10 ui 10'
. l uf / 35V . 30 .25 4.7uf/16V . 38 . 30 22uf /l 6V .50 .40 8000 (Sig ne t ic s)
. 22uf/ 35V .3 0 . 25 4 .7uf/ 25V .45 . 35 22uf / 35V .60 . 55 8263 1.95 8267 1.75 8281 .95
.3 3uf / 35V . 30 . 25 6 .8uf/6 V . 35 . 28 33uf/6V .55 .45 9000 Series
luf/20V .30 . 25 6 . 8uf/ 16V . 45 . 39 33uf /lO V .60 . 50 9601 .25 9602 .29
1 . 5uf /2 0V .30 . 25 10uf /2 0V . 42 . 35 47uf/ 6V .60 . 50
2 . 2uf/20V .35 .2 5 15uf/6V .42 .35 47uf/l5V . 65 . 55
2 . 2uf/3 5V . 38 .2 8 15uf /2 0V .50 . 40 56uf / 6V .85 . 75 CMOS 10'1, OFF ON 525.00
3 . 3uf/3 5V . 40 . 30 TANTALUM CAPACITOR ASST. 15"7.OFF ON 550.00

5 ea . of above - $3 7. 50
4000 Ser ies C"Il5
4000 1. 25 4020 1. 14 4050 .45

ELECTRO LYTIC CAPAC ITORS - ax i al 4001 .39 4021 .95 4051 1. 15

1-9 10-99 100-
4002 . 25 4022 .95 4066 . 79

r-s 10 -99 100- 4006 .95 4023 . 30 4069 . 39
!;1/l6V .13 . 11 ." l lu /l6Y .15 .13 . 11 4007 .39 4024 . 75 .071 . 29
lu /30Y ." .11 . 10 11u / SOY .16 ." .1'- 4008 .95 4025 .12 4072 . 39
' l//l 60V . 17 . 15 . 11 3J u!2S Y .18 . 16 ." 4009 .46 4027 .59 4073 . 39
1.2u/ 2SV ." . 11 .10 Hu /2S V .18 . 16 ." 4010 . 45 4028 .85 4078 . 392. lu /S OV ." . 11 . 10 SOu!2SV . 18 . 16 ." 4011 .45 4030 .49 4081 . 392. lu163 v ." .11 .10 10Ol//lO V .18 .16 ."3. )l/!250 V . 16 ." .11 lSOul2 SV . Il .10 . 17 4012 .25 4035 ·.95 4082 .30
4. 7u/lOV ." .11 . 10 110 u!16V .13 ." . 18 4013 .59 4040 1.1 5 4518 1.25
5u!2SV . 11 .10 . 08 11 0 u!2 SV ... .n . 10 4014 .95 4041 1.20 4528 1.50
10u/l 6V .13 .11 .10 470u 13S V .33 .:9 . 16 4015 .95 4042 .95 4585 1.5010u /2SV ." .11 . 10 10OOu/HV .SO ... . 80 4016 .6' 4043 .85 4901 . 59l Ou/ SOV .15 . 13 . 11 1000u /SOY 1.00 ... . 90
10u/l SOV .18 . 16 ." 4017 1.08 4046 1.69

4018 .95 4049 . ' 5
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SOUND EFFECTS GENERATOR BASIC KIT

~
~ e Iollr*n!.Wfl AdOf'derS4.00e PIMM 6ndudI $1.50 torPGU.

CHANEY ._""' ........
e lectronics inc . • PhOnt ordIR ..wetcomt

LED ~Flasher
Kit
~ .._..-
~;a:::-:_~
-.... PC_IW ......... _

- tltXt i2.41

XENON STROBE TUBE
& TRIGGER COIL

!low I T ' S !'OU IILIE TO tU ILO YOUfl OW" IDUPID (F F( CTS c.l loUt HOlII
WITIl OUT SPUD I III' A FORTUJo[ . 'IE IUI'Pl.Y YOU Wil li THI TI U~ 77
10 .... 0 CHIP " LUI All ETClotEO . 110 DIIILLED c;&. u s [ ,.ou PC IOAIIO
"' 11101 ICH(IoVoTlC .1./100 LAYOUT I IIlITIt UCT I OItl . THIS I OAltO "un
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USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET

4Kx16 MEMORY BOARD with 64 rc chips (2102)
in sockets. Super deal at $50 the complete board. j

$29 AUTO SECURITY SYSTEM alarm system $7.00

SPACE MAN toy module PC board w/musicallC
synthesizer chip. ROM has 5 programs, wier,d noises
blinking LEOs $3.00 each

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

Computer video monitor chassis 9 Inch, 12 volt used
Computer video monitor chassis 12 Inch. new

FLOPPY DISC DRIVE 8" by MPI, used
FLOPPY DISC DRIVE 8" Shugart, used

P.O. BOX 2703B . DENVER. CO. 80227 13031781·5750

CIRCLE 16 ON FREE INFORMATION CARD CIRCLE 10 ON FREE INFORMATION CARD

,"if:

TUCSON
4518 E. 8ro adway
Tucson . AZ 85711

(602) 881·2348

STAn

SUNNYVALE
1054 E. EI Camin o Real
Sunn yvale. CA 94087

(408) 243·4121

* 10% *
DISCOUNT

COUPON

CITY

8ring th is C'UI -I"U:\, into one of our stores or
mail to our Mai l Order address shown below

and receive a 10% DISC'UI-:\,Y
on purchases from this Ad of $50.00 or more .

Off.·r EX."UIF.S ,m "'••brlUlr;>·:In. I tmI

ADDRESS

NAME

Test these new p~rts fo, yourSI'll With Inte'Slrs low
COli p,ototyp,n9 Ilits . co mplete with AI D convener .nd
LCD dISplay 171061 or LEO d,sp l,y 17107!. Kits p,ovlde
all m. len. ls. ....erPCboard. for 01lunctlomng ~n.t meter.

IC1110lEY (LCD): .. . n4 41 ICl11ll1Y ILEOI •.• . SlUI

Intarsil LED or LCD
3% DIGIT PANEL

METER KITS
BUILDAWORKING DPM IN 'II HOUR WITH
THE5E COMPLETE EVALUATION KITS

ZIP PHONE NO •

• Coupons accepted only With full name and address hlled In , .--I
~...•.............•~

$1199 1-====-==== = =====...............

SANTA ANA
1300 E. Eding er Ave.
Santa Ana. CA 92705

(714) 547-8424

MC6850P S 6 84
MC68 52 P 1.33
MC68!1" P 3012
MC6860 P 12 9 2
MCM62P 16115
MCM 75L 10 fia
MC68 80 AP 3 14
MCfi8al P '91
MCfi8a2 AL 113
MCMa!lp 212
MC68afiP 2.72
MC6817 P 2.12
YCHaa P 2.12
MC6889 P 3 14

8080A

2114L
(450 nS) $595

4116
(200 nS)

CRT
CONTROLLER
5037P $35 0 0

25 UP $25.00 100 up $1900

EPROM

2708 2716
(5 Vol.)

MC68 00P S1390
MC680 1 Ll 155 84
MC6802P 19 90
MC&808 P 13 90
MC5809 P .5 39
MCU21 P 1JJ
MCl5I28P 2015
MC6140P 1222
,",CU"3P " !I 39
MCU.... P .!I 39
MCsa"5 P .1 .20
MCIU6P'1 3990
MCsa",P' 11506
MCU5QCP' 921

MICRO·
PROCESSOR

POWER SUPPLY

(};

VOIt 3 Amp
~ . APS 5-3

. .' . '·9 542.50
•.' . . ' ,i. ' 10 up $40.65

• , 25 "P 538.85

MOTOROLA s~~s

PORTLAND
1125 N.E. 82 nd Ave.
Portland. OR 97220

(503) 254·5541

CIRCLE 67 ON FREE INFORMATION CARD

HOUSTON
2649 Richmond

Houston . TX 77098
(713) 529·3489

Model 935

$159

VISIT ASTORE NEAR YOU TODAY - W. stock . I.rg.ulu:tion of Tlc hnicll Books. Discretl Compon.nt s, Int.gr.t.d Circuits. Tesl Equipm.nt and Ellctronic Supplies.

31/2 DIGIT HAND HELD
DIGITAL MULTIMETERS

CULVER CITY
11080 Jefferson 8lvd .
Culve r City. CA 90230

(213) 390-3.595

• AUTOMATIC CIRCUIT
POWER DOWN FOR
UNUSED SECTIONS

• UGHT
WEIGHT (2 IDS)

ATLANTA
3 330 Piedmont Rd: N.E.

At lanta. GA 30 305
(404) 261-7100

• OC-l0MHz
• 2" 011110'I11 CRT
• SMALL SIZE

110.5.-. ,2 "1

• ULTRAlDW
POWER
CONSUMPTION

(A\~!!:IA
'CY ~~~i:'~:2~.~d:~t~N:~;~C.~~2~~
Minimum Order $ 10.00. Add $2.00 to cover postage
an d handhnQ. M aste r Charge and VISA welcomed.
Please includeyourchargeca rd PHONE ORDERS
:~:~~~~~n~:7'e~n k num ber and (213) 641-4064

Dual Trace Oscilloscope

"'""-'= - =!-'"-....\ • ~I:~~::a~~te~c~:uit
• High-s ensitivity 1 nlV /div

(5MHz)

• Sweep-time magnifier
(10 time s)

\

• Z-axi s in pu t (Intensity
modulation)

• Signal delay line

' II• X-V operation
• Trace Rotation

_ l Model V302 B

~---- ' $995~~~==;;MF.""o~r""e;';s=e-n-s-it ive to your input

PORTABLE thondcr ~~~~~
OSCI LLOSCOPE
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120
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121

111CH - 40
lMU IO - l -t5
u.ll 101_ 115
LMlll 0 - 220
LMl. _ 1 M
CA1'5I - 1.1S
CA301. _ 1-15
CA>OOt- ..
CA301I _ 1.50
CA3OIO - ..0..-- "CA3OS4- 225
I<oI£54Ol. - 2 50
ICQKC - 3 10
I66MA _ l l10

14LSI39 - 1O
14LSU I _ 1.I'
141$15J -l .U1
14LSl56 -1 .lt
14lS151 -1 ,1'
14lS 157 - ..
14LSl llO_l 00
14lS161 -100
14lS112 _1 00
14lS 163 - 1 00
1oClSI64_ 100
14l SI6I- 125
14lS HII - 11!
14lS 11O-1 1O
14lS 113 - 90
1oClS114 - 1 00
14LS11S - 1 00
14lS1.1 _ 2 ~

14l S19O- 1l!
14lS 19I - 115
14l SIt2 _ 90
141$11J _ .90
14LSlt5 _ .90
14LS1M _ l 00
14LS191 _ .to
14lS240 -160
14lS2 41 -160
14lS242 - UO
14lS2 (J - lllO
14lS244 _ U O
1>tlS24S- :J:2S
14lS2S 1 - 129
14L.S:5J _ LOO
104lS251_ 10
1-'k.S25ll - .to
141.S29- 1~

704lS266 - ,10
74lS213 - 125
1>tlS2?9 -10
1>tlS2JO_ .10
14lS2tJ _ .10
14LSJl56_ .10
14lSJM _ 10
1oU.$J11 _ 10
14lSJM _ 10
14LSm - l !1O
14l.S375 - t5
14lSJ71 _ 1 !1O
14lS3116- 50
14lSJ91 _1!1O

LM34I - 10
l UM - .1'O
UolJIl - 1.75
lUJ71 - 1 10
LM302 - ..
l UJII - 10
l MJl1 - 1 25
l U56l - 2 25
lM5l!6 - -45
l~ - .15

... - "
!IlI6 - 1 25
5C1 - 1 10

'" -"'" . """ - ,.
110 - -45

SEND .25 FOR OUR CATAlOG
F£ATURING TRANSISTORS &
RECTIFIERS. , . HAM PSHI RE
S T., CA M BRIDGE . MASS . 02139

14lSOO _ 21
14lSOi _ 22
14l S02 - 22
14L.SOJ _ 22
14lSQo& _ 21
14L.$05_ 21
14l SOl - 21
14LS09 _ 21
14lS10 - 2S
14l S11 _ 35
14LS1:l'- 35
14LSlJ - 10
14LS14 _ 10
14lS15 35
14lSlO _ 30

;:tfri : ~
;:t~~ : ~
14l S21 - 4!>
14l SJO _ 30
14l Sl2 - 40
14l S11 _ :J5
14LS3l1 _ 35
14l S40 - AO
14lS42 _ M
14lS.ol1_ :7S
14lSSi _ .2S
14lS~ _ 25
14lsn _ 10
141$14 _ .II!l
14LS1S _ .1!>
141511 - 4!>
14lS&J _ t5
14l S15 - 1.10
14l.$11 _ .-45
14lS 9O - -JO
141$U _ 90
14lSt3 -1O
14lS101 _ 41
141$112 _ 4S
14l S113 - 45
14LS114 -!l6
14lS 123 - 15
14LSl25 - -JO
14lS121 - to
14LS132 _ 110
14LS1J1 _ 10
14lS1 . _ 15

LINEAR CIRCUITS

74LS SERIES

DIP SOCKETS
8PIN .17 22 PI N .30

14 PIN .20 24 PIN .35
16 PIN .22 28 PIN .40
18 PIN .25 40 PIN .60

TTL IC SERIES

FULL WAVE BRIDGE
PRV 2A 6A 25A
100 1.40
200 .80 1.30 2.20
400 1.00 1.65 3.30
600 1.30 1.90 4.40

TRA NSISTOR SPECIALS
2Nl303PNP GET05 ..•.•••••••.•. ~·. 3;tl , oo
2N1J01PNPGET()..5 ,40
2P+4()4APNPGE T()..S Jt$ l .oo
HE.P G6Ql4 - PNPG ETO·J ,85
TlP12 1 - NPN Si SWITCHING 95
2N62.n-NPN SWITCHINGPOWf:R••• •• • • • •1.95
MRF-8004. CB RFTRANSlSTOfI NPN. • • • • • • .75
2N3772 NPN Si T0-3 ' .00
2N<t9Ol PNP Si To-J .• •.•••.. . • ••• ..••• . , .1 .00
2N5OM PNP Si T092 ••••• .••••• . .•• •. . « 1.00
2NJ l31 NPN Si RF•.•..•• , , •• ••••• •.56
2N3919 NPN Si T().3RF d t.so
2N14 20 NPN Si T0-5 .•• .• .••. • , • • • • • • . • 3 1.00
2N3767 NPN Si TO-66.. . .••••• ••• . •. .•••. • :70
2N2222 NPN Si T0- 11 . , ••. .• • •..• , •• • t , 5ftl .00

~=~~~~g-j~. : : : : : : : : : : : : : : : : : .~/r~
2N3904NPN Si To- 92 • . .•• . . .• ••• .•••. _&'$1.00
2NJ9Of.iPHP Si T092 &'$1 00
2NS29S NPN 51To-220 .• •.••••. .• .• _• ••• • •.55
2N6109 PHP S. T0-22O , s .55

li;~:~~ ~:~~~ ":::::.:'.::::::::":.:
TIP 34PNP Si 95

,"" - .17 ' 450 - .17 141111 - eo
1401 - .17 74n_ .J5 74182 _ 1.20,." . •17 7473 - ,. 141l1J - ..
7<03 - .17 1474 - <2 741114- ..
7"" _ .24 7475 - .. 14165 _ ...,,,,, . ,. 1418 - '" 141M - 1 05
t ... - JJ '4OC). 45 141111- 135
"m - .J5 7"" · 00 14170 - 1 60

'''''- 27 ,.... •;OS 74 173 - 1.30
7<09 . 24 ,... - ." 74174 _ ..
7410 _ 17 ,.., . 1 00 74175 - .;OS
1411 - .22 1490 - .50 74118 - .;OS
1412 - 22 1491 - .ss 141n _ .;OS
1413 - ." 1492 - .50 14180 _ .;OS
7414_ .sc 7493 - 00 14181 - L90
74111- 33 14904- 00 14190 - 1 20
1417 - ." 1495 - 00 14191 - 1,20
1420 _ .17 1496 - 00 74192 - .79
7425 - .ee 14107 - .ss 74193 - .79
7426 - .33 1412 1 - ,. 74194 - 85
7427 - .es 14122 - .39 14195 _ "7430 - .17 7412J- <2 14156 - 85
14J 2 - ." 74125 - .45 14 191 - "1431 - ... 14126 - 45 14279 - ..
7438 - n 14145 - .;OS 14325 - 2.25

7""' - .17 14150 _ 1.10 "'" - eo
7441- ... 14151 - "

143111 _ eo
7442 _ .50 74153 - ... "'" - "14390 - 1 50
7445 - .,., 75154 - 1.10 75J25 - 1.50,... - •;OS 741M _ .;OS 7549 1 - 1.015"., - .;OS 14151 - " 75492 - 1.015,... - ;OS 14160 .85 8T98 - 1.10

lM2lll - .1S
lMlO'ln. - 30
141CV _ ,30
141C _ 3&
W -50
1«.1 _ sc
41J1 _ ,115

""" - "lMJ01 - 30
l¥Xll - ,1S
l MJ;24 - M
l MD-I .IO
11_ -125
l M2?O- 1 50
l MJlI - 7S
It,U1I _ 1 10

125A 240A
.3.70 5.00
4.25 6.50
6.50 9.60
8.50 12.50

10.50 16.50
12.50 20.00

l M305G $ .75
340 K·12, 15or24V . $1.5O
340H. 6. 8. 12. 15
18 or 24V $1.10
320M5 $ .75
LAS1412 + 12V3A $3.95

Tlk M $ . FOB CAMBRIDGE. MASS SEND CHECK
OR MONEY ORDER MINIMUM TEU PHONE,
C.OD PURCHASE ORDER OR CHARGE .20 00
MII~IMUM MAIL ORDER .5 00

RIBBONCABLE
FLAT(COLORCODED)

130 WIRE
16 co nd.. .40 / per foot
4Ocond . - .75/ perf ool
50 cc nd . . .90/ p« foot

.80
1.00
1.25

."" - " "'" - " .., - ,. 14<:14 - 50..., - " "'" - eo .., - ,. ''"'' - "... - .. .... - .. "" - ." ,<CO> ' >0."" - .. .... - .. ::: - '" ,""' . ,..... -
~

.... - m - ~ " eM - 50.... - .... - " 4~10 · ,,,.. - ...." - " .... - .. "!in · " ,"" ...." - " .." - " 4514 - ,.. "CUI _1n.." - "

..., - 00' 45015 - ,.. 74<:151 - 1.15.." · 1.: .... - " 451' · ' DO 14Cl eo _ 11C1..,. - .... · .. 451' - '" ' ''C111 - 1.15..OS · " "', - " "" - " 7-4C1U _ l .15
'Ooo - " ... · " recee - .. 74C1" - 1.25
'O" - " .., - .. ,,,,, · .. 14C17J - U O..OO - eo ..,

'" "CO< - .. 74t114 _ 1 30
'O" · " :::: - 1 :~ "COO - ... 7<4C17I - 110

"'" - " - 74C10 - .. , 4C112 _ l JO

"'" - " ... - " ",;" - >2, ,-taol _

".." · 00' .,., - " """· " 704C1J'1 _ l M

"'" - ;: om - " ,"" - ""'" - .." · .. ,<en - .ts

"" - " om "

l M 317T . • .. • • • • . $1.75
l M33 7 $2.50
323K·5V3A •.. . .. $5.75
79HGKC·5V at5A .. 6.95
723 $ .50
350T·5 . 12. or 15V $1.10

CRYSTALS $3.45 ea.
2.000 MHz 6. 144 MHz
" .000MHz 8.000MHz
3.000 MHz 10.000 f./Hz
3.57 MHz 18.00:1MHz
5.000MHz 18.432 f.~ Hz
6.000 MHz 20.000 MHz

REGULATORS

SPECIAL VALUE
8" SOFT SECTOR DISCS

SPECIALS GOOD THRU FEBRUARY 7987

Mad e by Magnetic Periferals
• w ith documentation

115V AC, + 5V DCat l A, + 24V DC at l A,
- 5/ -1 2V DC at .3A

Single sided, single density

144,000 bytes of data afte r format ing

14 Ibs. shipping weight

Used in good condi tion

Shugart and IBM format compatible

$2500 0

MI'NIAT URE M ULTI ·TURN TRIM POTS
100, 5K, 10K, 2OK. 250K. .. • $.15 ea ch . . . 3/2 .00

NO. 30 WIREWRAP WIRESINGLESTRAND
100 ' . . .. .. $1.40

. C/I~OS

FP 100 PHOTOTRANS , _ 50
RED, YELLOW OR GEEN LARGELEO's, .z: 61$1.00
RED/ GREEN BIPOLAR LEO·s.. . 55
MLED92 R LED ..•••••• _.. . •. . .• • •... . • • . . • • • . , • • .75
MR0 14B PHOTO OARl. XTOn . •• $ .75
TIL-118 0 PTO-ISOLATOA , 75
IL·50PTQ-ISOLATOR 80
1 WATI ZENERS: 3 .3 ,4.7 , 5 .1. 5 .6.6.8, 8.2 , 9 .1 , 10 ,

12, 15 . 18 , Of 22V . 61.1.00

IN 4148 (IN914) . . . . . . . . . . . . . 15/ $1.00
.1 or .01 uf 25V ce ramic disc. capt~ . 16/$ 1 .00, 100 / $5.00

SFC 3301 - 50 PRV 30A
FAST RECOVERY DIODE 135ns) .. $2.25

LED READOUTS
FCS 8024- 4 digit FND 359 LA. $.60
C.C. S" display $5.95 DL"707 C.A.. 3'$ .75
FND503C.C.. 5· $ .85 DL747 C.A. .6" $1.50
FND510C.A. .5' $ .85 HP3400 .S" CA $1.95
DL-704-.3" C.C. $ .85 H~_O_5 ..:.S_· ..:C..:C_$_1_.95-JL.- ...;,;;_..;;. -I

SCR's TRIAC's
I .SA 1A l OA ' 2M

100 .45 .45 .S> 1. 55
zoo .70 .84 1.30 2.10
400 1.20 1.30 1.00 3 .10
600 2.00 2.75 4.30

Al CO MINIATURETOGG~ ~:.1TCHES

MYA105 S POT.. .. . ' .015
MTA 206 0PO T . . .... . . . . • .. .•. . / . . • • • . . .• .• . .• • ' .70
MTA 206 P·DPOT CENTROfF ' .85
MS D 206 PD mT CENTrR Off lEV ER SWiTCH . ••. . • 1.l!I6

1---

....
- 12.95
-1595

- 29"
- 3 .95
- 2 .96
- 7 .95
- 4 .95
- 2 .95
- 3.25
- 3 .45
- 3 .95
- 15 .95

ROM's

,>01
27"
25"
2S32
8223
8.lS 23
825112
825123
825126
825129
82513(1
82513 1

AM9218C

2114l-3 - 3.95
4'16-3 -375
4116-2 - 15.75
l 1L023 - .99
2102--4 _ .90
",1(4027-3 - 3.50
"'1(4096-11 - 2.95
TM5404525 - 15 50
MS4060Nl - 395
210H - 2.45
21078-'52tlO - 1.75
MMS270 _ 3.45

""'11:.40089 - 1.9S

RAM'scPU's &
SUPPORT

CH IPS

UART's
AY5· 1013 - 3 .75
16028 - 3 .95
AYHISOO - 1.95
PT1482B - 3 .25

1488 - 1.40
1489 - 1.25
813(1 - 2.50
8 131 - 2.50
8830 - 2.50
8B33 - 2.50
8834 - 2. 00
883 7 - 2 .00
8838 - 2 .00
8T3OO - 2 .00

!lJ8OA - 5.95
8085A - 12.95
AM029(Jl - 13.95
I20S - 3.95
8212 - 2.70
82115 - 2.90
1225 - 2,75
1221 - 4.50
1251 - 6.95
1258 - 5.95
S257<AM9Sm - 8.95
z:lIOASlA - 17.95
1275 -16.95
fD l791 - 34.95

INTERFACE
& DRIVERS

CLOCK CHIPS
MM53B7AA . . $5.95
MM531 4 $4.75
MM5316 . • . .. . ... . ... .. . •. • $4.95

DATEL'S OAC.()8BC
8 bit DAC - $9.95

7 WATT LD 65 LASER
DIODE IR $8.95

1n6" thK:kwith 1n0" >POcinlI
4%" x 6%" ... .. $1.95

2N3B20 P FET . ... .. ... . . . . . • $ .45
2. 5457 N FET . .. . . .. . . .. I .4~

2N2ll46 UJT I .45
ER900 TRIGGER DIODES . . . • . 41$1.00
2N 6028 PROG. WT. . . . . . . $ .65

200 PRV lA LASCR .95

PRINTED CIRCUIT BOARD

4" x 6" DOUBLE SIDED
EPOXYBOARD 1116" thick
$.60 ea 5/$2.60

RS232
CONNECTORS

D8 25P male . . . . . $3.25
DB 255 female $4.25
HOODS $1.50

TIlRElD RELAY - SPST5V 20ma $1.00

POSTAGE A DD 10% FOR OROERS UNDER $20.00
RATES A DD 5% FOR OROERS BETW EEN $20.00 AN D $50.00

A DD 3 % FOR ORDERS A BOV E $50.00

25 watt Infra Red Pulse (SG2006equiv.)
laser Diode (Spec sheet incJuded) $24.95

SANf(EN
AUD"IO POWER AMPS

Si1010G10WATTS . . $ 7.50
Si1020G20W,A.TTS .. $13.75
Si 1050 G 50 WATTS .. $26.90

8" DISKETTES HARD SECTOR
$1.75,10/$16.00

74500 .30 7..,. .., 14S 151 12.
"502 .JO 7<532 .., 745157 1.25
7450< .., ,.... .. 745158 1.25
74505 ... 74589 ,.so 745174 1.",..08 .., 74S112 85 74$257 1.50
74511 .ss 745 133 1.., '452Sll 1."
74S15 .., 74S140 1.00 74$374 ' .50
7<520 .'O 745 153 1.10

Mall to :

Get the Best-Every Month!
Mall Today!

YES! please send me

BEAD TIllS!

City· State' -L.7 ip Code__

o Payment enclosed, 14 Issues for $13.00
(You save $4.50 off newsstand price.)

o Payment enclosed, 28 Issues for $25.00
(Save More! $10.00 off newsstand price.)

o Bill me, 1 year-12 Issues only $13.00
(You save $2.00 off newsstand price .)

o Bill me, 2-years-24 Issues only $25.00
(Save more! $5.00 off newsstand price.)

Extra shipping : Canada $3.00 per year, all other
countries $5.00 per year.

Address _

o Check here if this is a new subscription.
o Check here if you are extending or renewing

your sub scr ipt ion.

Name _

(please pr int)

And put up to $10.00 in
your pocket.

You can save up to $10 when you
subscribe to RADIO-ELECTRONICS
and have the best electronics
magazine of all delivered to your
home, before it runs out on the
newsstand! Every page of every
issue is packed with electronics
news and excitement you
won 't want to miss . Make
sure you get every issue,
and mall the money-saving
coupon today! Get all the
excitement, every month.

Subscribe to
Ita... -E I.
and "" "
for added savings,
enclose your payment and
you get TWO EXTRA ISSUES
per year.
Clip this coupon-MAIL TODAY!

------------_.._-------

-~

P.O. Box 2520,
Boulder, Colorado 80322

All ow 6-8 weeks for delivery of firs t issue.L • • • ~



zip code

(ple ase print)

state

ol d ad 
and zip

Ramsey Electronics 105

Sabrontics 78,79

HW Sams 30

Sinclair Research Ltd 13

Solid Sta te Sa les 121

Spacecoast Research 104

AW Sperry Instruments Inc 43

Tab Books 33

US I Corp 112

Vector 24

Wersi Electronics 98

MOVING?

You r new
dress and
code

You r
dress
code

Six weeks' no
tice

us:

1---------,
I ,
I I

Don ' t m iss a, I I
sing le copy of I I
Radlo-Elec- I I
tronlcs. Give I ATIACH I

I I
I LABEl I
I HERE I
I I
I I
I I
I I
I I
I I
I I
I I

ad - I I
zi p I I

'---- 1

city

name

add ress

61

44

26

41

MBII to: Radio-Electronics
SUBSCRIPTION DEPT., P.O . BOX 2520,

BOULDER, COLO. 80322

47

24,60

25

8

29

12

55
43

3

11

52 MTI IOI

66 Magnavox 5,6,7
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..~ : . Sold exclusively by
"~ ..

A speech processor microcircuit, de
signed by us, that eliminates splatter,
boosts power and recharges its own bat
tery . A patented American invention made
in an American town .
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~- GUARANTEE II: "
~~ Unconditionally guaranteed for 12 months. .~
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i
~ exclusions. No gimmicks. For a full 12 "
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