
Build aversatile light sequencer
Inside the RCA videodisc player
Solid-state devices for 100 GHz

CIRCUITS WITH EARS 
THEY LISTEN AND OBEY

• $1.25 JUNE 1981

Rating videotape performance
Adding sensors to your r bot
Sony's unique new headphone



Handtools for electronics?
Get'em from Cooper.

The Cooper range is truly phenomenal.
For example, there are 38 patterns

of pliers alone-including 13 genuine "miniatures':
Cooper handtools are precision-made to exacting

tolerances. They're rugged and longlasting.
Most important of all, they're designed specifically to do the

jobs you do. Individual tools and kits are at your distributor's now.
Go and see them!

from CooperThe1bolmakei
CIRCLE 9 ON FREE INFORMATION CARD

~ The Cooper Group
COOPER BOKER'CRESCENT -LUFKIN-NICHOlSON 'PlUMB'WEUER "WISS°XCEUTE'
INDUSTRiES P.O.Box 728, Apex,North Carolina 27502.Tel: (919)362-751QTelex: 579497.



Accounting
Your Challenger compu ter can keep
track of your checkbook, savings
account, loans, expenses, monitor your
ca lorie intake and your biorythms.

If you are involved in a business, you
can use it to do word process ing; ac
counting, inventory control, order pro
cess ing, customer lists, c lient records,
mailing labels and planning.

And more:
This may seem like a lot of uses , but it's
only the tip of the iceberg for a general
purpose computer. For example, your
Challenger can be expanded to contro l
lights and appliances, manage your
energy usage and monitor for fi re and
break-ins. Furthermore, it can com mu
nicate with you , with other computers
and the new personal compu ter infor
mation services ove r the telephone.

In fact, the uses of general purpose,
personalized computers are expand
ing daily as more and more people
discover the tremendous capab ilities

of these new
technologica l
wonders.

Ohio Scientific
offers you four
personalized
computer sys
tems starting
at just $479.

educational aid beca use it can enter
tain while it educa tes. Softwa re
available ranges from enhanc ing your
children's basic math, reading and
spelling ability, through tutorin g high
school and co llege subjec ts, to
teaching the fundamentals of com 
puters and computer programmi ng.

Entertainment
Many of the Challenger's games
educate while they entertain, from
ca rtoons for preschoolers to games
which sharpen mathematical and
logical abilit ies. But, entertainment
doesn't stop here.The Challenger's
graphics capabilit ies and fast opera
tion allow it to display action games
with much more detail than the best
video games, providing spectac ular
action in games such as Invaders,
Space Wars, Tiger Tank and more! All
popular sports such as golf , baseball
and bowling are available as simulated
computer games as well as many
conventional games such as chess
where the computer plays the role of a

form idable opponent .

Educato~ Entertaine~Accountant.
Your Challenger
Personal Computer.

Through the miracle of modern
technology, a complete computer as
powerful as the multimillion dollar
room-sized compute rs of a few years
ago can be put in a package the size of
a typewriter and sells for as littl e as a
color television set !
Through its yea rs of microcomputer
experience, Ohio Scientifi c has effec 
tively channeled this tremendous
computer power into a " friendly"
compute r with hundreds of personal
uses, via a huge software library
of program s for a broad range of
personal, home, educational and
business use.
This available softwa re allows you to
use and enjoy your computer without
becomin g an exper t. The Challenger,
however, is a powe rful, general
purpose compute r which can be pro
grammed in several languages by
those who choose to.
Here are just a few of the popular uses
of an Ohio Scientif ic
Challeng er
Comput er:

Education
The personal
compute r is
the ultimate



Ught-torque rotary switches
make the LM-3.5A DMM as
easy to operate as It Is to car!'\'-

Ope rator convenience is the key to our line of frequ ency and temperature meters , too . Pictured left to
right, SC-5 prescaler, FM·7 frequency me ter, LEDforma t LT-3 digital temp me ter, and its LCD cousin ,
the LT-31. Top, the MLB-1 digital logic probe.

On a benchtop or a belt , over a shoulder or in a tool kit, the LM 3.5A DMM, and its LCD counterpa rt,
the LM-350,a re ready to go when you are .

1 to 1,000, 4 ranges

1 to 750, 4 ranges

1 to 10000, 5 ranges

1 rnA to lA, 4 ranges

Automatic

0.3" Red LED

1.9" H x 2.7" W x 4.0" D

9.2 oz (batteries installed)

3 type AA rechargeable
Nicad batteries and charger

$165.85

LM-3M at a glance.

Price

DCVolIs

ACVolIs

lOlohms

ACIDC Current

Polarity Selection

Readout

Size

Weliht

POllVa'

LT-3 Digital Temp Meter. Featuring
0.10 resolution and high accuracy, the
3V2-digit, 2,000 count full scale LT-3 is
indispensable for home or industry.
Checks everything from thermos tats to
appliances , Even monitors critical
operations like photoprocessing and
electroplating,

The LT-3 can be supplied with any
of eight thermistor and RID temp
sensors to read ranges of 0-1000 C,
32-199.9°F,orO-199°CorF.

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

Get the word on us. We offer a full
lineup of co nvenient, co m petitively
p riced p ro d ucts . From DMMs , fre 
quency and temp meters to miniscopes
and DPMs.

For further technical information or
the names ofyour nearest distributors,
contact Non-Lin ear Systems Inc .,
533 Stevens Ave " Solana Beach, CA
92 705, Telephone (7 14) 755-1134 .
TWX 910-322-1132 .

e Non-Unear Systems, Inc.
Specialists in the
scien ce of stayin g ah ead .
10198 1 Non-Linear Systems , Inc,

Hobby is ts , ra d io a n d tv s tudios,
phone com panies and the m ilitary all
depend on the versat ile FM-7,Whether
the job calls for calibratin g fixed , vari
able freq ue n cy or vo ltage-con trolled
osc illa tors, checking f1owmeters, high
speed photocell co unte rs, or setting
the IFor heterodyne frequency in com
munications equipment, the FM-7 is a
standout performer.

SC·5 Prescaler. Top range booster.
This 512-MHz, battery or AC line-ope r
ated prescaler was developed to extend
the freque ncy range of the FM-7 from
60 to 512 MHz. Adapts to most other
frequ ency meters, too.

FM-7. The bantam frequency meter.
Portability teams with performance in
the FM-7. The smallest , 7-di git, 60
MHz,battery or ACline-operated inst ru
ment available.

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

At 9.2 oz ., th e LM-3.5A is portability
at its best. There's more . The LM-3.5A
is a 3Y2 -digit DMM. Fea tures 2,000
counts per range - 100% over-ranging.
Result ? Increased accuracy and reso
lution between readings of999-2,OOO.
It also reduces the amount of range
shifting when measuring near 1,000.

Troubleshooters swear by it. Repair
men find the LM-3.5A wo rks wonde rs
on tvs, business machines, even cam
eras. Chec ks all quies cent AC and DC
voltage va lues. Sp ot s cur rent drains.
Measures the resistance of suspect
components. Quickly and precisely.

Other DMMs to match your needs.
The LM-3,5A is just one in a full series
of 3 to 4-digit DMMs. If yo u need LCD
convenienc e for measurements out
doors, we market the LM-350,among
others . You don 't pay for true RMS
capabilities you don't ne ed . But ifyou
do need true RMS readings , Non-Linear
Systems can oblige .
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SPECIAL FEATURE

BUILD THIS

64 INSIDE RCA'S VIDEODISC PLAYER
How the CED system processes the audio portion of the
signal. Chester H. Lawrence

39 $60 MODEM
Give your computer a telephone interface. There 's a lot
wait ing for it at the other end of the line. Robert Ward

47 LUMITRON-4 LIGHT SEQUENCER
A four-channel light controller that will put many commercial
disco installations to shame. David L. Holmes

57 UNICORN-1 ROBOT
Give your robot the senses of sight and touch .
James A. Gupton, Jr.

ON THE COVER

The re are many things your
computer can do when it can
communicate with other com
puters. This modem-that you
can build for under $6D-wi ll
allow your computer to use the
telephone to interact with com
puters all over the country. The
project begins on page 39.

TECHNOLOGY 4 LOOKING AHEAD
Tomorrow's news today . David Lachenbruch

16 SATELLITE TV NEWS
The latest happenings in an excit ing new industry.
Gary H. Arlen

COMPUTERS

VIDEO

43 SOLID-STATE MICROWAVE DEVICES
Semiconductors that operate in the gigaherz range are now
available. Here's how they operate. Joseph J. Carr

68 HOBBY CORNER
A new self-study cou rse. Earl "Doc" Savage, K4SDS

61 COMPUTER SPEECH-RECOGNITION
What's involved in getti ng computers to understand the
spoken word . Martin Bradley Weinstein

54 CHOOSING THE RIGHT VIDEOTAPE
All videotapes are not the same. Here's what to look for when
choosing one for your record er. Len Feldman

SOLID-STATE MICROWAVE DEVICES are
vital to our efficient use of the upper end of
the RF spectrum. A history of these devices,
along with a description of how they func
tion, starts on page 43.
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A FREQUENTLY OVERLOOKED part of a
videotape system is the tape itself. To find
out what qualities you should be looking
for, turn to page 54.
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32 Triplett Model 7000 Frequency Counter

33 Hickock Model MX 333 Universal DMM
34 Radio Shack Model 42-3019 Sound-Level Meter

35 McKay Dymek Model 33C General Coverage
Communications Receiver

36 Mood y Tools Model MMK6 Master Kit

51 NEW GENERATION OF STEREO HEADPHONES
How those lightweight headphones can produ ce such
amazing sound. Len Feldman

74 COMMUNICATIONS CORNER
More about co rdless phones . Herb Friedman

83 SERVICE QUESTIONS
R-E's Service Editor solves techn icians' problems.

82 SERVICE CLINIC
An open mind is a valuable tool. Jack Darr

RADIO

AUDIO

EQUIPMENT
REPORTS

As a service to readers, Radio-Electronics publishes available plans or information relallng to newsworthy products, techniques and scientific and technological developments.
Becaus e of po ssible variances in the qu ality and condition of materials and workmanship used by readers, Radio-Electronics discl aims any responsibility for the safe and proper
funct ioning of reade r-buil t project s based upon or from plan s or information published in this magazine.

DEPARTMENTS 14 Advertising and Sales Offices

110 Advert ising Index
88 Computer Market Center
14 Editorial

111 Free Information Card
22 Letters

87 Market Center
85 New Lit

72 New Products

n Stereo Products
6 What's News

Subscription Service: 'Mail all subscription orders,
ch an ges. co rrespo ndence and Postm aster Notices of
un del ivered copies (Form 3579) to Radio-Electroni cs
Sub scr ipt ion Service. Box 2520, Boul der , CO 80322.

A stamped self-addressed envelope must accompany
all submitted man uscr ipts andlor artwork or photo
gr ap hs if their retu rn is desi red should they be rejec ted .
We discl aim any respo nsib ility for the loss or damage of
manuscripts and l o r artwo rk or photographs while in
OU ~ possession or otherw ise.
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METAL
VIDEOTAPE

VIDEO VS.
SUPER 8

'PARTICIPATIVE'
DISC

JAPAN VIDEODISC
PLANT

New recording tapes are being developed in Japan which promise to lead to more compact
formats that could replace Beta and ,VHS as home'VCR standards. Fuji 's two new metal-particle
videotapes, mentioned in this column last month , are now being studied by Japanese equipment
maker s. Fuji says its MV metal tape could make the recordin g of an hour 's programming on a
tape possible, using a package with the same area as a C60 audio cassette; or, if a tape with a
thinner backing were used, it could get two hour s in-in the size of an audio cassette. A new
evaporated cobalt-metal VV lubricated tape can cut tape usage in half again-providing four
hours of recording in audio cassette size. Change the tape width from II , inch to 'I . inch and it
can accommodate eight hours , still in a shirtpocket-sized cassette.

Although VCR manufacturers have been proposing new mini recorders primarily for forth
coming camera/VCk combinations with relatively short recording time, developments such as
Fuj i's should hasten the day when mini-tapes take over the entire home VCR field, and when
video recorders are as ubiquitous as audio recorders are today.

Note: Due for testing by video-recorder manufacturers are several brand s of thinner-based
tapes in the stand ard VHS configuration which will soon make possible a T-180 cassette that can
record and play for a full eight hours on standard multi -speed VHS machines.

The super-8 home movie business is hur ting, and declining each year. It 's difficult to determine
whether that is the influence of videotape , but it 's certain that Japan's major movie camera
maker s are going video. Canon 's planned move into portable video recording, reported in this
space last month, won't be- the only one. At the recent Japan Camera Show, other leading
manufacturers were staking their claims to the video field. Elmo said it would introduce its own
home-video camera with a 'I,-inch pickup tube later th is year , and is working with a large
electronics manufacturer on a portable mini-VCR.

Chinon said it had developed a video camera with a pickup tube smaller than 'h -inch, probably
for introduction next year, but doesn't see the development of a practical one-piece cameral
VCR for three or four years. Sankyo is also working on a home-video camera, and since it is a
major supplier of tape-recording heads and micro-motors for VCR 's, it can be assumed to be
developing a video recorder as well. Canon, Chinon, and Sank yo also supply lenses to video
camera makers . Eastman Kodak is also believed to have a home video project under way.

The first home videodisc to utilize the potential of the LaserVision optical system fully (Magna
vox and Pioneer players) is Optical Programming Associates' new " First National Kidisc,"
designed to provide hours of fun for children aged 5 to IO. Although the single-sided disc runs
only 27 minutes if played straight through, this "participat ive" record becomes an ideal rainy
day companion for kids when used with the optical system's special control s-such as random 
access, stop-motion, frame advance, reverse, and dual soundtracks. One segment shows step
by-step examples of how to make a wide variety of paper airplanes which children can follow and
emulate at their own pace by using the stop-motion contro l. Another gives instructions in how to
dance the Irish jig with the teacher's verbal explanations on one soundtrack, the music on the
other. The two tracks can be played separately or togeth er. Another segment, which actually
would take less than four seconds to play straight thr ough , gives 101 jokes and riddles for
on-screen reading at the child 's own pace. Making a water-glass xylophone with selections to
play by number, an airplane ride (which can be run forward , backwards, or speeded up for fun),
knot-tying, and a trip to the zoo are among the 25 sequences on this single disc-each one of
which can be called up immediately via random-access indexing . "Kidisc" retails for $19.95 .

Also in videodiscs, Sharp Electronics announced that it will offer players in the VHD format
developed by JVC and now embr aced by Matsushita (Panasonic and Quasar), GE and Thorn
EM!. Sharp was mistakenly listed here last month as having adopted the RCA-developed CED
system for the U.S . market.

Although almost all optical videodiscs are currently being master ed and pressed in DiscoVision
Associates' plant in Costa Mesa, CA, that facility will be dwarfed by the new optical-disc plant
being activated in Japan by Universal Pioneer, expected to have capacit y for pressing 5,000,000
discs annually next year. Universal Pioneer is owned jointly by DiscoVision (in turn owned by
IBM and MCA) and Pioneer Elect ronics of Japan. The facility will press discs for the American
market as well as for Japan and other countri es. Other optical disc plants are being built by
Philips in England , Sony in Japan and 3M in St. Paul , MN .

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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NEW AUTOMOBILE INSTRU MENT PANEL DISPLAY, Zen ith's V-CRT, uses a cathode-ray tube to
display all information, ins tead of elec t ro-mechanical meters or gauges.
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Automobile instrument board
to be completely electronic

A prototype automobile instr ument- pan
el, using only a new vehicula r CRT for all
display functions, was demonstrated by
Zenith at the recent Society of Automotive
Engineers (SAE) conference in Detroit.

The display is based on a new cat hode
ray tube (the Zenith V-CRT) a 5-inch long,
110-degree deflection type designed for
vehicular operation. Its peak brightness is
ten times that of an entertainme nt tube, for
reading in brigh t sunlight; the spot size is
less than a quarter as large, and it has oth
er design differences because of its special
appl ication.

The new system perm its display of such
operating data as speed, fuel , coolant lev
els and temp erature and oil pressure, as
well as time, turn signals, headl ights, etc.,
in six colors, when used with the proper
filters.

On push-button command, the V-CRT
monitor can also display such data as
miles-to -empty, estimated time of arriva l,
maps , travel info rmation, and various diag
nostic and service information.

Features that make the new system par
ticularly inte resting to auto moti ve design 
ers are the small number of inte rconnec
tions required: only horizon tal, vertical, vid
eo, power, and ground. Also, sof tware con
trol makes it possible to modi fy the display,

if expedient, for annual model changes or
to add other displays, without mecha nical
changes other than adding appropriate
transducers for additional funct ions.

The total disp lay is 3 inches high, 8
inches wide, and slightly less tha n 8 inches
deep .

Help-for-the-handicapped
contest

A contest for ideas and invent ions
through which perso nal computing may
help the handicapped is being sponsored
by grants from Radio Shack and the Na
tional Science Foundation. The awards in
clude a $10 ,000 Grand Prize given by
Radio Shack, TRS-80 computer systems,
and other cash and equipment prizes .

Among the categories that will be con
sidered by the judges are computer-based
aids for the blind, deaf, or menta lly re
tarded; for individuals with learnin g disabil
it ies or with neuro logical or neuromuscular
conditions, and for those with physical (or
thopedic, etc.) disabilities.

Contestants have until June 30, 1981, to
submit thei r entries. Additional informa
tion , including a descriptive flyer and con
test app lication, is avai lable from Persona l
Computing to Aid the Handicapped, Johns
Hopkins University, P.O. Box 670, Laurel,
MD 20810 , or from Radio Shack stores and
computer centers.

British Audio Pioneer passes
P.GAH. (Paul Gustavus Adolphus Hel

mut) Voigt , early developer of electronic
phonograph recording apparatus, died in
his sleep February 9, 1981, at his home in
Brighton, Ontario. He was 79 years old .

As an undergraduate student, Voigt
gained some reputation in radio design .
After leaving college , he joined Edison Bell
Works, manufacturers of phonographs and
records, in 1922. He was to assist in setting
up a radio section of the business, which
the owners felt might be threatened by the
new art.

While working with rad io, Voigt realized
that if recording artists could use the new
microphones and amplifiers of radio in
stead of singing into trumpets, phonograph
records might be improved greatly. He
experimented with new electronic tech
niques , designing microphones, amplifiers,
transformers, cutters, pick-ups, and moni
tor ing loudspeakers, and used them to pro
duce completely elect ronic records. His
recording system was in commercial use by
1926, and in 1927 he went on a recording
expedition, recording over 600 items with
the new apparatus.

When Edison Bell went down in the
depression, Voigt started his own business .
He had developed an excellent laboratory
speaker (the Tractrix horn , named after its
curve of expansion) in his recording work .
With a mouth four feet square, it was
unsuitable for home use; but the new talk
ing movies gave him an excellent market
for a t ime. Meanwhile, he quartered the
speaker longitudinally to reduce it to home
size. That , with a few other modifications,
resulted in the famous Voigt-Lowther cor
ner speaker.

World War II struck a serious blow to the
company, and Voigt went to Canada in
1950. He spent the rest of his life in various
activities, including nearly ten years with
the Canadian government's radio section,
chiefly in anti- interference work.

Two RCA units join terees
to make and sell videodiscs

RCA SelectaVision and RCA Records will
develop and produ ce original music video
discs for use with the RCA VideoD isc sys
tem, report RCA executive vice president
Herb ert Schlosser and Robert Summer,
presi dent of RCA Records. Speci fic video
music proj ects will be announced as agree
ments are made.

RCA Records has been producing, or co
producinq, video projects for cable TV, pay
television, and record retail outlets for sev
eral years. SelectaVision will be responsi
ble for develop ing the program catalog for
the company's videodisc system and for
marke ting the discs .

continued Oil pagr 12



Rickerson Returns
A print by a famous American space-age artist offers

you a chance to help Ieunch the AMSAT satellite.

The response was great. A few months ago
JS&A offered a limited edition print by Amer
ican artist, Mark Rickerson, in a similar style to
the print shown above.

THE SUCCESS
There were only 300 prints available.

Although we expectedto get more orders than
we had prints, we did not expect the several
thousand responseswe eventually received.

THE FAILURE
Another famousprogram, however, was not

successful. A satellite, built by world amateur
radio operators in 1980 and placed on a
European rocket, crashed into the ocean
almost immediatelyafter take-off . The AMSAT
satellite and the rocket were lost, along with
the hopes of amateurs who had worked for
years building theirsatellite .

The JS&A program was a success. But
JS&A's program and the AMSAT failure have
something in common-a great opportunity for
the public. Let usexplain.

AMSAT was a private venture based strictly
on donations. No government money was
used . In addition to the thousands of man
hours contributed by amateurs world-wide,
there was a total of $250,000 raised to buy
materials .

Why do amateurs even need a satellite?
Amateurs or ham radio operators (not to be
confused with citizen band operators) are
always the first ona scene in a major disaster.
During the Italian earthquake, for example,
amateurs werefirst to direct relief efforts.

But occasionally a disturbance in the iono
sphere will interrupt this communication and
render all radiocommunications inoperative,
as was the case in the Alaskan earthquake.
That's only one of the many reasons for

AMSAT -positive communications in times of
emergencies and not dependent on the
ionosphere. JS&A thinks the venture deserves
the support of all Americans, and we are
providing our full financial and creative sup
port to a program to help raise funds to build
and launch a new AMSATsatellite.

THE PROGRAM
JS&A commissioned Mark Rickerson to

paint "AMSAT' - a painting to be used exclu
sively for this space effort . From this painting,
JS&A has arranged with Rickerson to produce
limited edition prints signed by the artist. JS&A
will contribute all prints and the full costs to
produce these prints to the program. Only the
cost to run the advertisement in a magazine
will be covered by the initial proceeds.

Each print has a 26" x 35" image size on a
34" x 42" piece of museum-quality PH bal
anced 100% rag content paper. The print will
be shipped in a well-protected circular card
board double container . Your contribution of
$300 will also entitle you to a handsome certi
ficate suitable for framing to acknowledge your
active participation in the new AMSAT launch.
A certificate of authenticity will also accom
pany the print should you wish to sell or donate
it to someone in the future .

Each color of this multi-colored painting will
be faithfully reproduced in a special collotype
process utilizing a continuous tone printing
process , several printing plates and the artist's
supervision and approval to provide an almost
three dimensional reproduction.

Dr. Tom Clark, a NASA scientist and presi
dent of the AMSAT organization , says, "We
need the cooperation of the American citizen
to make this program a success. I urge all
Amer icans to participate . Not only is the

reproduction a beautiful piece of art, but the
contribution is to a very worthwhile cause. In
addition to its use during emergencies, we will
be using AMSAT for educational purposes to
train many of the potential young scientists in
our country ."

The edition will be limited to those who
subscribe before the deadline date of June 30,
1981. The publication you are reading has
helped us in this program by giving us a good
position in their magazine and allowing us
every available discount to keep the expense
of this program low.

To order , send your check or money order
for $300 made payable to AMSAT to Dept.RA.
JS&A Group, Inc., One JS&A Plaza, North
brook, Illinois 60062. If for any reason you are
not satisfied with your print, you may return it
anytime this year for a prompt and courteous
refund.

JS&A had a success with its limited edition
print program earlier this year. The AMSAT
program suffered a failure. Why not join with
us to make their launch a huge success?
Order your Rickerson AMSAT print, today.

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

© JS&A Group, Inc.,1981
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NowNRI takesyouinside
the newIRS-80Modelill
• •microcomputer totrainyou

athomeas thenewbreed
ofcomputerspecialist!

NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and

service state-of-the-art microcomputers.



been used,write to NRI Schools, 3939
WisconsinAve.,Washington,D.C.20016.

I~
NRI Schools
McGraw-Hill Continuing

IIIIIJ I J' Education Center
~. II. 3939 Wisconsin Ave.
I.n• Washington, D.C. 20016
We'll train you for the good jobs.

high-speed cassette loading, built-in
interface for parallel printer, and provi
sions for optionaldiskdrive. Its 4K RAM
is internallyexpandable to 16Kor48K
and its BASIClanguage is compatible
with most Model I software.

Alongwith yourmultimeter and
theNRI DiscoveryLab, this latest
concept in advanced microcomput
ers is yours to learn With,yours to
keep and use for yourown personal
programs, business use, andother
applications.

Send for Free
Catalog...No

SalesmanWill Call
Getallthe details on this exciting

course inNRI's free , 100-page catalog. It
shows allequipment, lesson outlines,
~ andfacts on other electronics courses
~ such as Complete Communications

with CB, TVand Audio Servicing,
Digital Electronics, eleven different
interest areas inall.
Send today, no salesmanwill ever

bother you. Keep up with the latest
technology as you learnon theworld's
most popularcomputer. Ifpostcardhas

Training incl udes the new TRS-80
Model III microcomputer, 6-function LCD
Beckman multi meter, and the NRIDiscovery Lab
with hundreds of tests and experiments.

You also workwith a precision
26-scale, 6-function LCD Beckman mul
timeter featuringfull portability anda
3V2 digit display. Usingitalong with the
exclusive NRI Discovery Lab and your
TRS-80, you perform over 60 separate
experiments inall. You learn how to
troubleshoot and gain greater under

standingof the information
your tests give you.

Advanced
Technology

Microcomp-uler Is
Yours to Keep

/ As part of your training,
NRI sends you the new, state-

of-the-artTRS-80 Model III micro
computer. This functional unit is
complete with 65-key keyboardand12"
displayin one desk-top unit. It features

yourknowledge.You don't justprogram
your computer, you go inside it...watch
howcircuits interact...interface with
other systems ...gain a real insight into
its nature.

It's no longer enough to be just a
programmer ora technician. With mi
crocomputers moving into the fabric of
our lives (over 250,000of the TRS-80D 1

alone have been sold) , interdisciplinary
skills are demanded. And NRI can pre
pare youwith the first course of its kind,
covering the complete world of the
microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the program
mer gains practical knowledge of hard
ware, enablinghim to design simpler,
more effective programs. And, with ad
vanced programming skills, the tech
nician can test and debugsystems
quicklyand easily.

OnlyNRI givesyou both kinds
of trainingwith the convenience of ~

home study. Noclassroom pressures,
no night school, no gasoline wasted.
You learn atyourconvenience,atyour
own pace. Yet you're always backed
by the NRI staff and your instructor,
answering questions, giving you gui
dance, and available for special help
ifyou need it.

You Explore the New
TRS-80 ModelIII

Inside and Out
NRI training is hands-on train

ing,with practical experiments and de
monstrations as the very foundation of

(TRS-80is a trademarkofthe RadioShack division ofTandy Corp.)
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continued from page 6

Speech synthesis evaluated
with two new TI kits

Texas Instruments has produced the first
two of a series of speech-synthesis evalua
tion kits, the TMSK101 for evaluating the
performance of the TMS5100 speech-syn
thesis chip for low-cost speech synthesis,
and the TMSK201 to evaluate the
TMS5200 chip, used for higher-perfor
mance speech applications. The TMSK201
kit permits the designer to evaluate Tl's
voice-synthesis capability on microproces
sor-based systems (8 or 16-bit) and mini
computers.

The kit includes a TMS5200 voice-syn
thesis processor and a TMS5232 erasable
programmable read-only memory
(EPROM). The EPROM is programmed with
a set of 35 items (32 words, two phrases,
and one tone) each individually coded,
using linear-predictive coding.

Linear-predictive coding (LPC) is a tech
nique for analyz ing and synthesizing human
speech from original speech by specifying
a time-varying, digital-filter model of the
vocal tract. The filter is then excited by
either periodic or random inputs corre
sponding to voiced and unvoiced human
speech. Both the TMS5100 and TMS5200
combine LPC synthesis-capability with on
chip digital-to-analog converters to convert
the filter output to an analog signal. In addi
tion, the TMS5100 has an on-chip push
pull amplifier for direct speaker-drive, fur-
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ther reducing overall system costs.
The LPC technique provides the most

natural-sounding, highest-quality synthetic
speech available, and requires only 900
1600 bits per second of speech (or 450 to
1000 bits per word). Key to the high-quality
voice synthesis of both of those kits is the
patented advanced-design lattice filter
within the TMS5100 and TMS5200. The fil
ter is implemented with a single-stage,
integrated array-multiplier coupled to the
adder output. That provides a single mono
lithic IC which generates up to 10,000
speech samples per second, accurately ap
proximating the spectral energy of the orig
inal speech.

Both kits come with the documentation
necessary for implementation into a variety
of applications. The kits are available now
at a unit cost of $140 from TI authorized
distri butors.

u.S. will hold its lead
in electronic technology

Claims that Americans have grown "tim
id" in technology and innovation are inac
curate, general manager of RCA Broadcast
Systems Stanley Basara told members of
the Raleigh, NC, Kiwanis Club at a recent
meeting. Blasting the assumption that the
rapid growth of some foreign technologies
may result in the ir overtaking us, he in
sisted that the United States will remain the
world 's leader in technology.

The high rate of development in some
countries is not cause for alarm, thinks Mr.
Basara. "Anyone familiar with statistics
knows that growth generally starts strong
and tapers off as it gets older."

One reason for what some see as timidity
is that American technology has learned
that new and better products will not nec
essarily be successful on the commercial

. market. Referring to RCA's new videodisc
system as a successful innovation, he pre
dicted that an electronic interpreter, capa
ble of translating one language into anoth
er, would also succeed. Other probably
successful innovations will be an electronic
position-locator for automobiles and nu
merous new uses for home television in
cluding video conferences, education,
home security, and electronic shopping.

Home-electronics users
want information services

The biggest change that Am-ericans
would like to see in their homes in the '80's,
a recent survey shows, is the development
of systems that will allow people to select
the information they want from a variety of
data bases. That could be done on their TV
sets or on separate computer terminals
in much the same way that a travel agent or
stock broker can " call up" information for
his clients. Such a home-information sys
tem could be used for a variety of func
tions: comparison shopping, world and lo
cal news, consumer reports, up-to-date
budgeting and tax information, educational
information, and medical and home health
services.

Nearly half of the persons sampled
wanted information systems to be two-way,
or interactive. That would allow them to use
their home computers for such additional
transactions as making airline and hotel
reservations, preparing tax returns, taking
courses , paying bills , ordering merchan
dise, regulating lighting and heating in the
home, turning appliances and security sys
tems on and off, arrang ing bank loans,
playing video games, participating in game
shows at home, or sending messages to
others who also have the system (an enor
mously popular feature in the few areas
that already can provide that interactive
capability).

The survey , conducted jo intly for a num
ber of large electronics concerns by the
research firms of Dresner , Morris, and Tor
torello; and Link , an electronic-media con
sulting company, noted some concerns
about an interactive home-system particu
larly with regard to a fear of " Big Broth
er" -that one's privacy could be invaded .
Almost one third of those in the sample
were concerned about the possibility that
too much information might be recorded
about one person in one place. R-E



measurements easier and safer
for you. For quality testing
instruments, you'll find A.W.
Sperry's job-matched "meter

reader's meters" the preferred choice.

See the latest line-up in our Mini-Catalog.
For a free copy call your distributor or A.W.
Sperry Instruments Inc. . 245 Marcus Blvd.,
Hauppauge, New York 11787, 800-645-5398
Toll-Free. (N.Y., Hawaii, Alaska call collect
516-231-7050).

A.W. SPERRY GIVES YOU
A MEASURABLE ADVAN...AGE

IN MEASURING
INS...RUMEN...S

At A.W. Sperry we're contin
ually broadening and refining
our instrument line to match
your job requirements. Some of
our best innovations have come from your sug
gestions. That's why A.W. Sperry's instruments
a re safe ty-engineered a nd designed with your
needs in mind.

When you look at our line-up, you're looking at
wha t you've helped us to accomplish. We
appreciate the joint effort to make test

A.W. SPERRY INSTRUMENTS INC.
The Measurable Advantage.
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Cable vs. TV-Set Makers
Talk about a battle between giants. Picture the battle lines being

drawn w ith Cable-TV companies on one side and TV-set manufac
turers on the other. Among those set manu facturers are General
Electric , Magnavox, Panasonic, RCA, Sharp, and Zeni th . On the
cable-TV company side are UA-Co lumbia, Viacom Communica
tions, and other heavily-financed giant organizations.

What's the big hullabaloo about? It started when the set man
ufacturers began introducing " cable-ready" TV sets. Those receiv
ers have tuners (with channel capacities rang ing from 35 to 105
channels) that cover the cable channels wi thout the need for a
cable-company-supplied converter. Of course, the cable company
must still run a cable to the customer's house. The cable company
would charge the customer for the cab le service, but-we hope
would subtract the rental charge for the now unnecessary con 
verter. Another benefit the cable-ready sets provide the consumer
with is the ability to use the TV set's remote control , a feature tha t is
rendered useless by the cable company's external converter.

To emphasize the potential savings from a cable-ready TV, Sharp
Electronics surveyed the 15 top U.S. cable TV companies. They
found that an estimated $3.50 a month in savings could be passed
on to cable customers who own cable-readyTv sets. That comes to
$42 a year-no small amount to most consumers.

What has been the cable companies ' response to the cable-ready
sets? The president of the Nat ional Cable Television Association ,
Tom Wheeler, sent a letter dated March 9 to the set manufacturers
listed above. In his letter, Mr . Wheeler poi nts out th at consumers are
being led to believe that they can circumvent the need to purchase
the cable service . Mr . Wheeler also states that the cable-ready sets
are often incompatible with ex isting cable systems.

In response, RCA said that they can 't be sure their cab le-read y
sets would be compatible with any future cable systems , but that
thei r sets do work with any cable system in existence or planned.
RCA went on to say that " cable operators are trying to defeat ou r
efforts to supply cable-ready sets by making speci fic effo rts to
t ransmit thei r signals outside the standard cable bands ."

Perhaps the strongest complaint of the cable-TV companies is
that the cable-ready TV sets often permit theft of pre mium pro
grams. The vice president of eng ineering for UA-Columb ia said that
the average person sees television as free . Many don 't see stealing
our signals as wrong-many see it as an intellectual pursuit. Frank
Biss, of Viacom Communications, said , " I don 't want my scrambled
signals in the home to antagonize the viewe r. He mig ht get curious
and defeat the system " .

How will all this end? Only time will tell . But as usual in most of
those confrontations, it is you , the consumer, that is the pawn. You
should be the king . It's your dollars, and you should decide what you
are willing to spend them on-not simply settle for what's avai lab le.
And , as previously stated , it is our op inion th at consumers should be
allowed to pu rchase thei r own converters and decoders rather than
be fo rced to rent those dev ices from the cable compan ies. To pre
vent customers from decoding scr ambl ed sign als, the cable com
panies can install individual traps and prevent the scramble d sig
nals from entering non -subscriber homes.
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Look at 1he extra quality
VIZ gives you for $159.95

THINK OF PERFORMANCE.
With 0.1% DCV accu racy, VIZ 3);2
DMMs perform as well in the lab 'as
in the fie ld. Bright LCD readout- ·
sett ling speed is less tha n 1 second .
Ful l range hi-lo power ohms means
extra accuracy in all your resistance
measurements. Readout window
shows: function (V, A, 0) ; value; AC

or DC; minus or plus; and low battery.
THINK OF USE.
Easy-to-use range and fun ction
owitc hos help avoid erro rs. Jacks or
standard %" dual plug centers. Unit
comes with t ilt stand, de luxe pro bes
and batte ries . HV probe, AC adapter,
LED continuity probe and carryi ng
case, optional.

THINK OF PROTECTION .
Tough, impact-resistant case has
raised guard -edge , protecti ng unit
from darnaqo if dropped on face.
Bu ilt- in fuse and spare easily
accessi ble from back .
WANT LED?
WD-758 available with LED readout
for $10 less.

VIZ bench DMMs
Laboratory quality for bench or portable use. Battery or
AC power.Accuracy 0.1 % DCV.10 amp. AC or DC. Voltage
ranges 0.1 mV to 1000V AC & DC. Fully shie lded metal
case. Long battery life . Del uxe test leads and AC adapter
supp lied . Opt ional accessories ; HV probe.

\JIZ r->< . · ...... ~, WO '60 0 I 0
" 0

- - -- -- - _. ---

$265.00

$255.00

WD-763. LCD.
Autoranging.

WD-761 . LED.
Autorang ing.

$210. 00

$199. 95

WD-762 . LCD.
Manual ranging.

WD-760. LED.
Manua l ranging .Handy handheld WD-747

Premium quality 3);2 DMM at low
pri ces. Side switches. 0.5" digits. Ac
curacy 0.8% DCV. $89.95

r-- - - - VIZ reliability. -----,
VIZ is a 50 year-o ld co mpa ny. O ur instru
men ts are fu lly wa rrante d , parts and labo r.
for a year. A ll item s tested to NBS sta nd
ards . We offe r serv ic e and part s ava ila
b ility for a minimum of ten years. Ove r 15
repair depots in U.S .A.

ua;ii.;:".

Want fu ll te chnical detai ls and a demonstration? Call to ll-free. 1-800-523-3696, for the VIZ distributor near you .

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

VIZ Mfg. Co., 335 E. Price St., Philad elphi a, PA 19144
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TELETEXT
SIGNALS ON

SATELLITE

INNOVATIVE
PROGRAMMERS

HIGH DEFINITION
TELEVISION

At least three satellite signals are being used to transmit teletext-and several more such teletext
projects are in the works. Teletext is the words-and-graphics information service which is being
embraced by many major media companies, a tech nology which allows viewers to pick off data
transmitted within the vertical-blanking interval (usually lines 15 and 16) of the TV signal.

Satellite Syndicated Systems was the pioneer of such service, launchin g its "Cable'Text"
service on Satcom I Transponder 6-the channel it uses to carry WTBS-TV. Using Zenith
Virtex equipment (a variation of the British teletext technology), SSS carries UPI and Reuters
news feeds to cable-TV systems. United Video is testing transmission of Dow Jones Cable News
to cable-TV systems using the vertical interval of its Satcom I transponder and employing
French Antiope technology. That test, incidentally, is the subjec t of hot debate since WGN, the
station that United Video retransmits, insists tha t the teletext bandwidth should remain the
property of the TV station itself. WGN is conducting its own teletext tests in Chicago and
wanted the signal sent via satellite to a cable system owned by the same company in New
Mexico; but United Video has been deleting WGN's signal in order to insert its own teletext
data .

Meanwhile, TV Ontario, a Canadian TV station that has been experimenting with teletext
using Telidon format technology, successfully transmitted signals via Anik B direct broadcast
satellite in the l2/l4-GHz band. The signals were encoded within standard TV broadcast s.

Teletext will be transmitted on a full satellite channel by Time Inc., in an experiment due to
get under way late this year. Time will use Telidon equipment, which has highly sophisticated
alpha-geometric graphics capability. The signal will be transmitt ed on one of the transponders
Time owns aboard Satcom I and other birds. The service, as yet unnamed , will include up to
2,500 pages of information arranged in about 20 "e lectro nic magazines." All data will be edited
and coordinated by a teletext team in New York and beamed to receivers at cable-TV systems,
where they will be sorted out for various channels.

Broadcasters as well as cable-TV programmers are cont inuing to develop novel ways to use
satellite facilities . You can never tell exactly what you'll find when flipping through the satellite
tuner-although some of the projects are announced well in advance. For example, starting in
September, Paramount TV (a subsidiary of the Hollywood studio) will begin beaming "Enter
tainment Tonight" to TV stations around the country. The show will be a video magazine
covering news about show business, running 30 minutes on weekdays, and a full hour on
Saturdays and Sundays (with the weekend editions including juicy highlights from the week's
shows). "Entertainment Tonight" will be beamed at about 3 or 4 p.m. on weekdays, in time for
airing at 7:30 p.m. on East Coast TV stations . Paramount, and its partners in the project (Taft
Broadcasting, Cox Broadcasting, Telerep) are still deciding which satellite to use for the trans
mission-but it will probably be a Westar bird used by many TV stations.

Other examples of innovative satellite use abound: Wold Communications transmitted a
stereo simulcast of this year's Grammy Awards show to about 60 FM-radio stations nationwide .
The live program, originating from New York's Radio City Music Hall, was carried on the
CBS-TV network. Wold intercepted the CBS video signal and uplinked it to Westar III, just to
give it the same time -delay as the audio signal which was dist ributed via satellite .

Many news programmers are also using satellites-beaming stories dur ing afternoon hours
that are then used on evening newscasts . For example, Gro up-W TV stations transmit a one
hour nightly " N ewsfeed" to stations owned by the company and to other stations.

CBS has demonstrated its concept of "high definition" television, an impressive technolog y
which includes ll25-line digital video, stereo sound, wide-screen TV and other features. Because
of the broad bandwidth of the signal needed to carry such programming-30 MH z-the
technology is ideally suited only to special applications, such as video in the 12/14-GHz satellite
range . CBS engineers admitted it will be five to ten years until all the refinements are made and
the re will be prob lems introducing the service because of its technical incompatibility with
existing TV.

The technology also includes high-density digital videotape. The screen is in a wide 3 by 5
ratio format (compared to the 3:4 ratio of today's TV screens) . CBS brought together all the
necessary equipment " for one time only" during a recent demonstration in Washington . New
videotape devices were from Sony, video monitors from Matsushita, cameras from NHK (the
Japanese TV network), while audio and other equipment came from CBS's labs.

GARY ARLEN
CONTRIBUTING EDITOR



Sabtronics.
An entire range of tow-cost,
top-quality instruments.

A. 2010A-$84.00*, B. 2015A- $99.00*, C. 861OA-$99.00*, D. 5020A-$115.00*,
E . 8000B- $199.00 **, F. 2035A - $79.00*, G. 2037A - $99.95*

Kumar & Co., Ontario Canada

Sabtronics revolutionized the
market withthe first low-cost,
high-performance Digital
Multimeter. Nowwe haveanentire
range ofoutstanding instruments in
a reasonablerange ofprices. In fact,
nobody canbeat us in our
price/performance ratio. Andwe
cansellat a lowpriceforsome very
goodreasons. Ourengineers design
high performance products to be
built at a lowcost. Andwe refuse to
stick on highmark ups. Plus we
make sure your price stays lowby
selling directly to you. Because we
sellso manyinstruments, we don't
have to charge a highprice.
Naturally, we alsoofferall the
helpful accessories you mightwant.
Andall our products are under
warranty for goodquality andhigh
performance. In addition, you get
fromus the same quality aftersale
service as any highpriced
instrument manufacturer. With
Sabtronics instruments available,
there's noneed foryouto spend alot
ofmoney to do highly accurate
testing and measuring.
2010A 3Y2 Digit LED DMM
2015A 3Y2 Digit LCD DMM
86 10A 600 MHz 8-Digit Frequency Counte r
8110A 100 MHz 8-Digit Frequency Counte r
502 0A 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Fre quency Counter
86 10B 600 MHz 9-Digit Frequency Counter
2035A 3Y2 Digit LCD Handheld DMM
203 7A 3Y2 Digit LCD Handheld DMM

"price in kit form. Also available facto ry assembled,
tested, and calibrate d. Call us for prices .

**price fully assembled, tested, and calibrated.
Callus for more information:
(813) 623-2631
Making Performance Affordable

sabt:ranics1m
INTERN ATIONAL INC~

5709 N. 50th Street Tampa, FL 33610
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Ifyou have putotI
Ie -gmore .
electronics for any
ofthese reasons,
act now! .

D I don't have the time.

D I have a family now.

D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me.
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Find out more!
Today. Now.
There's a card with this ad. Fill it in
and return . If some other ambitious
person has already removed it, use the
coupon.

You' ll get a copy of ClE's free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we'll try to
arra nge for a CIE representative to
con tact you to answer any question s
you may have .

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists- CIE. Mail the card or
coupon tod ay or write CIE (please
mention the nam e and date of this
magazin e), 1776East 17th Street,
Cleveland, Ohio 44114.

Thi s could be the best decision
you've made all year.

Associate Degree
Now, CIE offers an Associate in

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

"If you're going to learn
electronics, you might as well
learn it right:'
John Cunningham r
Senior Technical Director

~...

Age Phone (area code), _

Check box for G.I . Bill bullet in on Educational Benefits: 0 Veteran

DYES ... I want to learn from the specialists in e1ectronics-CIE. Send me my FREE
CIE schoo l catalog . . .including details about the Associa te Degree program. .. plus my
FREE package of home study information ,
Pri nt Name' _

Your FCC License can impress
employers.
For some electro nics jobs, you must
have your FCC License. For others ,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. Mor e than half
of CIE's courses prep are you to pass
this exam. Surveys show that some
80070 of CIE graduates who tak e the
exam are successful.

r··· · - - · _- _1Il1'!
• C IE Cleveland Inst:it:ut:e

of Elect:ronics. Inc.

Step-by-step, learning includes
"hands-on 'training.
The kind of professional you want to be
needs more than theory. That's why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a 5MHz
triggered-sweep, solid-state oscilloscope
you build yourself-and use to practice
troubleshooting. Or a Digital Learning
Labora tory to let you apply the digital
theory that's essential today for anyone
who wants to keep pace with electronics
in the eighties.

I 1776 Eas t 17th Stre et, Cleveland. Ohio 44114

• Accredited Member Nation al Home Study Coun cil

I•• Address Apt. _

•

City _

• State Zip,_' _

•• MAIL TODAYl

NOW, IF YOU AGREE cm
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN cm HELP YOU?
Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although "big" does not
always mean "best;' it is evidence tha t
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.
You don't have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn't be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn . Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step , at your own
pace. No classes to atte nd. Nobody
pressures you. You can learn .
You can't afford any more education.
Actually, you can't afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education- learning
a skill- is an inflation-fighter that can
be yours . If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan .
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours . Electronics is
a rewarding career choice . CIE can help
you to get started on that career.
You're there . We're here. How does
eIEhelp you learn? First, we want you
to succeed: You may study at home, but
you are not alone . When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noo n any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn .
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OBJECTIONS

While I find your magazine quite enjoy
able and informative, I am appalled con
tinuously by some of the attitudes fre
quently (and almost invariably 'one
sidedly) expressed in your pages.

For example: In the article " Elect ronics
in Your Next Car" (March 1981), an auto
matic vehicle-identification system is
described. Then there is the statement:
" Unfortunately, it would also make com
puterized ticketing for such offenses as
speeding a technological breeze. Un
fortunately it would help enforce laws de
signed for public safety? That word
should have been "fortunately." If law
enforcement agencies had such a system,
thousands of victims of irresponsible in
dividuals, who thought that the law
shouldn't apply to them, might be alive to
day. Thousands of others have been
permanently crippled because of people
who wanted to get somewhere a few
minutes quicker, at any cost.

On the same grounds, radar detectors
are inexcusable. Their sole function is to

lef:f:ers

encourage violations of the law. Anyone
who pays $100-$200 for a radar detector
obviously intends to break the law on a
regular basis , because it would take quite
a few speeding tickets to add up to that
kind of money. If you are driving legally
and safely, there is no need for you to
know whether you are being watched at
that moment.

The argument that the Communications
Act forbids the banning of any kind of re
ceiver is irrelevant. A radar detector is not
a communications receiver : It merely de
tects the presence or absence of a carrier
signal. No intell igence or data are re
covered at all. Therefore, the Communi
cations Act does not apply . Even if it did
apply, the use of certain types of receivers
may be banned legally under certain con
dit ions (such as in moving vehicles).

Even if the possession of a radar detec
tor could not be made illegal , transport
ing it across state lines can be restricted
or stopped altogether, since the only
function of the device is lawbreaking.
And police use of radar is not an invasion
of privacy by any stretch of the imagina-

t ion. Exceeding speed limits is a publicly
visible act in a public place . There is no
privacy to invade . (If I stand inside my
house and fire a gun through the window,
is it an invas ion of my privacy to detect
the bullet in any way?) •

Radar detectors are reprehens ible-a
black eye on the electronics industry.
They have no legal or morally-justifiable
use. The support of such a device is irre
sponsible and dangerous to the public. I
suggest that all supporters of radar detec
tors read over some of the statistics on
the highway death-toll . and may they
sleep well.

(If you're opposed to the 55-mph speed
limit, that's another issue. But disagreeing
with a law never gives anyone the right to
violate it, or to encourage others to do so.)

On a somewhat less vital level, I feel
that your publication of plans for a pay-TV
decoder was also irresponsible. The
majority of pay-TV stat ions do not use ad
vertising . They are in business to make a
profit, and the only way they can do that is
to sell subscript ions . Encouraging people
to receive the ir programs without paying

Triplett performance ... a tough act to follo~

_ T R IP LE T T

5 e -~-p a lot of "automatics". Like single pu
ulse n IllQiC level sensing . . . current limiting . . . programmed output voltage lev

. . . andinput protection to ± 70 VDC.

Probes are furnished complete with a detachable 6 ft.coiledcordwith mini-alligator clip
instruction manual andstorage case. Kits includea high voltage adapter andcoiled co
with microhooks. The COMBO KIT offers the most compact, automatic and economic.
logicprobe teamon the market.

For a free, no-obligation demonstration, contact your Triplett Distributor, Mod-Center (
Representative.

Bluffton, Ohio 45817
Telephone(419) 358 ·50
TWX: 810-490-2400

CIRCLE 66 FOR IN-PLANT DEMONSTRATION



EVERYTHING YOU NEED. Fo r just $199. 95, you get
everyth in g y ou need to opera t e your ZX80. You just
hook It up to y our TV (either black & w hit e or color],
Then to store y our p rograms, y ou can use any ordinary
cassette tape recorder. We' ll also 519995send you a 128-page g uid e to
comp ut in g that 's yours to k eep
as a free gift.

If you've never used a computer, you're missing something .
Programming yo ur own computer is more fun than playing

backgammon . More challenging than crossword puzzles.
And more practical than about anything else you could do .
Because the fact is, you're living in the age of computers.

And now you can discover w hat it's all about. For 10days, at no
risk and no obligation, you can have your very own Sinc lair
ZX80 com puter. To play with, experiment w ith, learn w ith.

ANYONE CAN USE IT.
You'll d iscover the ZX80 is incredibly easy to use for anyo ne

10yea rs or older. You don't have to know anything about com
putersw hen you start out. We'll send you a complete 128-page
guide that takesyo u step-by-step into the w orld of computing.
In one day,you'll be writing your own programs!

The ZX80 will absorb you for hours asyou find new ways to
use it. You can create games. Home budgets. M ath lessons for
yo ur children. A lmost anything, in fact.

THE zxao ISYOURS FOR 10 DAYS.
THE COMPUTER GU IDE ISYOURS FO REVER.

For your 1O-day home trial,just call our toll-free number and
order w ith your Master Charge or VISA. Or send the coupon along w ith a check or mon ey ord er for the
remarkably low price of SI99.95, pius shipping. (Other personal computers cost two or three times as much!)

And w e'll send you the Sinc lair ZX80 personal computer.
It'syo urs for 10 days. Ifyou decide you don't w ant to keep it.
then send it back. We'll give you a full refund. Either way, the
128-page guide to computing- a S5.95 value - is yours to
keep as a free gi ft.

But we have to be honest w ith yo u. Afte r yo u've discov-
ered the fun of owning a ZX80 computer, we don 't think

For an extra 549.95, you can also ha ve t he Sinclair Computer
Learn ing Lab -a set of 100 exper iments and lesson s on casset te you'll send it back.
ta pes t hat ma ke the ZX80 Itself your teacher.

fD-DAYIfIIONEY-BACK HOME TRIAL
CALL TOLL FREE8OD-5".-.Doo.

Ask for operator #508. In O hio call800-582-J364. Phones open 24 hours a day, 7 days a week.r-------------------------- ,Ma il to : Sinclair Research Ltd.
lOne Sinclair Plaza, Nashua. N.H. 03061 I
I Check one: D ZX80 Personal Computer $199.95 I
I D ZX80 Personal Computer $199.95 Computer Learning Lab $ 49.95 I
I Shipping $ 4.00 . Shipp ing $ 4.00 . I
I Total $203.95" Total $253.90" I
I If I'm not fully satisfied w ith my purchase I can return it in 10days for a full refund. I
I The 128-page guide is mine to keep. I
I ~ame I c.... I· I Address I ~sineair I ~ity. State, Zip I ~

SINCLAJR RESEARCH LTD., O NE SINCLAIR PLAZA. NASH UA. N.H. 03061 L_U~d~r.:.. ~Rl... J ~
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OOOOOOOOPS

There were some errors in the parts
placement guides in part two of "Audio
Signal Restoration Unit, " in the April
issue.

Page 74: the front board-the leftmost
of the two R501's should be R507. The
C213 at the bottom right of R202 (a slide
control) should be C212. The C506 at the
center top shold be C606. A jumper from
near the lower end of 0510 to near the left
end of C216 is missing. 0208 is drawn
backwards.

Page 104: on the rear board, IC13 is
drawn backwards. The R403 near the bot
tom left of IC5 should be R402. The R409
next to C401 should be R404. The C403
near C406 should be C405, with the "+ "
sign down ; the C403 near IC7 should be
C402. The left side of C602 is " +".
JOSEPH M. GORIN

ON NIKOLA TESLA

It's good to see an article on Nikola
Tesla (February issue), but there was one
inaccuracy: J. Pierpont Morgan did not
give any money to Tesla for the Colorado
experiment. John Jacob Astor and Craw
ford (from the Simpson & Crawford dry
goods store) contributed, and some of his
own money was used. The total investment
was approximately $30,000. (See Lightning
in his Hand , by Hunt & Draper, and Prodi
gal Genius, by O'Niell.)

When Tesla returned to New York with
pictures similar to Golka 's, he went to
Morgan, who had invested $150,000 for a
wireless transmitter on Long Island.
Tesla's goal was to light the Paris Exposi
tion of 1902 from Long Island. Tesla put in
about $50,000 of his own money as well
so the $200,000 figu re mentioned in your
article relates to the Wardenclyffe plant
on Long Island , which was never com
pleted, and not the $30,000 experiment in
Colorado, which was so successful that
Tesla was able to light bulbs by wireless
at distances of 26 miles . He sent power
through the air.

In the last analys is, Morgan did not give
continued all page 80

the admission price is simply an attempt
(however unintentional) to drive honest
businessmen out of business, and prema
turely to stamp out a potentially exciting
sub-industry that could offer a consider
able amount of special programming that
would not otherwise be available . True,
that potentiality has not yet been real
ized- but wide-scale theft of service will
only insure that it will never be realized.
As the laws stand presently, it is legal. But
the concept of the airwaves belonging to
the public was formed at a time when
such a system as pay-TV wasn't even con
sidered. The laws need to be altered to
allow for new developments.

Incidentally, I am in no way involved
with either the legal profession or pay-TV.
I am a concerned electronics technician
who does not want to see the industry get
a bad name because of irresponsibility. I
think that a magazine of Radio-Elec
tronics's caliber should be above that
sleazy level.
DELTON T. HORN,
Hollywood, FL

Products are
NOW

IN
STOCK

AT
OMEGA
SALES

CO.

EPSON MX-SO
MX-70

CALLFORPRICE

Apple II - 16K, 48K
Call for Pri ce

~51
Televideo •
912 B or c- S669"
92OC- $729

I\:. S r#

"WHOLESALE COMPUTER PRICES"
DIRECT TO THE PUBLIC

East Coast: 12 Meeting 51., Cumberland, RI 02864
West Coast: 3533 Old Conejo Rd, #102,

Thousand Oaks, CA 91320

OMEGA ships via UPS, truck , or air. COD's.
Visa, Mastercharge accepted, with no service charge.

OMEGA
SALES
CO.

VIS4'-

OMEGA sells only quality merchandise to our customers.
OMEGA willtry to match any current advertised price with similar purchase

conditions. Before you buy anywhere else - besure to call OMEGA Sales Co .

West Coast East Coast
1-805-499-3678 1-401-722-1027

I
OMEGA OFFERS THE BEST DELNERY AND PRICE ON: I

APPLE. ATARI • TRS-80 Model II • INTERTEC • I
DIABLO. EPSON • HEWLETT-PACKARD. SOROC. I

COMMODORE • NEC • QUME • CENTRONICS I
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~HITACHI I(EITHLEY VIZ RiM TRIPLETT

ePHILIPS HICKOK ='F::L::U=:K:=E::t

Model 8024A:
The Investigator

• Peak hold on voltage
and current func tions

• Selecta ble audible
indicator for
co ntinuity
or leve l detec tion

• 3 '/2-diqit resolution

• 0 .1 % basic dc 'a c cu rac~

• LCD display

• Overload protection

• 3Y2-digit resolution

• 0.25% basic de accuracy

• LCD display

• Overlo ad protection

•Six functions
de voltage
ac voltage
de current
ae current
resistance
diode test

• Nine functions
de voltage
ac voltage
de current
ae curre nt
res ista nce
diode test
conducta nce (l/R)
logic level and

continuity detect
temperature (K-type

thermocouple)

$139

~IF~L~U~K~E~~ ® DIGITAL MULTIMETERS

• Two year parts
an d labor warranty

Model 8022A:
The Troubleshooter

• Seven functions
de voltage
ac voltage
de current
ae current
resistance
diode test
conducta nce (lIR)

• 3 VHji git resolution

• 0.1% basic de accuracy

• LCD display

• Overload protection

• Free case

New Sweep/Function Generator
oY1U4XiWi MODEL 3020
QA1...•_- .111 • Four instruments in one

package-sweep genera tor. func
tion generator. pulse gene rator.
tone-bu rst generator.

• Cove rs 0.02Hz-2MHz

• 1000: 1 tuning range

• Low-distortion high-accu racy
outputs

• Three -step att enuator plus
vernie r control

• Internal linear and log sweeps

• Tone-burst output is front-panel or
exte rnally programmable

Model 8020A:
The Analyst

$189 --:---

• Measures capici tance
from 0 . 1pF to 1 Farad

• Resolves to 0 .1 pF

• 10 range s for accuracy
and resolution

• 4 digit easy -to-read LED
display

• 0 .5% acc uracy

• Special lead Inse rhc n
Jacksor banana Jacks

• Fuse protec ted

• Uses either recha rgeab le
or disposable batteries

• Overrange indrcation

MODEL 820

• WIDE RtlNGING - fran 199.9 pF full scale
(0.1 pF resdutico) up to 1939 )JF full scale. in
eight rarges...virtually fNery capecitance )OJ 'II
ever needtomeasure.

• FASTAND EJ>S( TO USE - D"ect readng,
p.JSIIDtton ranges. -.\Jst pug in and read.

• EXCEPTIONAl..LY .ACCURATE- proVdes
± 0.1°/0 basicaccuracy.

• TOUGH AND COMPPCT- Built to take roogh
usagev.nhout oss of calbraton accuracy. Fits
and goesan'yWhere; takes' very little bench
space; a.....ys hancly fo< qJickcapecitance
checkout matching, calorafkn. and tracking.

• f'JRTABLE - Pa!rTH;ized, light-weight coerates
up to awroxmately 200 hourson a singleW
a\<aline ta ttery.

• EASY READING - big, clear, higIH;ontrasl
3VHJigit LCD cisplay, a full0.5· high,readable
an'yWhere.

• \!IIlUE PJlCKED - Outstaoong rreasurerrent
capebilityand depeOOability. Outpertorms DC
tirooconstant meters,and evenbridges cooting
2 to 5 timesas rruch.

• RELIABLE- warranteed fo< 2 fullyears.

MODEL 3010

~HITACHI

Call For Our Price

• Ge ne rates sine . square and triangle
waveforms

• Variab le amplitude and fixed TT L square
wave outpu ts

• 0 . 1 Hz to 1MH z in six ranges

• Push button range and function se lec tion

• Typical sine wave distortion under 0 .5 °il
from O. , Hz to 10 0kHz

• Variable DC offse t for engineering

,~............... applications• veo external Input for sweep-frequency
tests

Call For
Special Intro
Price Offer

V-151B 15 MHz SingleTrace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301B 30MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B50 MHz Dual Trace,

Dual Time Base
V·1050 100 MHz Dual Trace,

Dual Time Base

Call For Our Price

$185

New Portable Digital Capacitance Meter
~un*4' I

~_~ATA PRECISION
Model 938

0.1 %, 3Y2 ·Digit, LCD DIGITAL
CAPACITANCE

METER
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LEADER
It Non-LinearSY8lems WESTON ~_l:tATA PRECISION

Reg. $155.00

SPECIAL
$139.00

includes free case

The Roadrunner
Model 6100

• 5 Rang e audible signal
ing fu nction

• 0.5 " LCD display
• 6 Functions
. • 29 Ranges

WESTON

80MHz Cou nter with Perio d Func t io n

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 3'12 Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges

$169.00

Single Trace 15MHz

Dual Trace 30MHz

MS-15

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

Dual Trace 15 MHz

PORTABLE
OSC ILLOSCOPES
BATTERY OPERATED

OJ Non-Linear Systems

I Call For Our Prices

MS-215

1479A Dual-Trace 30 MHz
14n Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

MODEL 1820
• 5Hz to 80MH~ reading guaranteed 

1OOMHz typ ical

• Penod measurements from 5Hz
to 1MHz.

• Penod average . auto and manual
posrt rons

• One PPM resolution

• Tota lizes to 999999 plus overflow

• Elapsed time measurements from .0 1
to 9999.99 seconds plus overflow

• One-megohm input resistance

Call For Our Pr ice • Bright .43" high LED readouts

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 45th STREET, NEW YORK. N.Y. 1003621 2·687·2224
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EIUIPIEIIT 1110 TRIIIIIIIB
110 OTHER SCHOOL CIIIIITCH.
NTS HOME TR I GINUITES YOU TO EXPLORE MICROCOMPUTERS,
D TAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOUASS MBlE AND KEEl!
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Without qu estion, mi crocomputers are th e
state of t he art in elect ronics. And NTS is th e
only home study school th at enab les you to
train for thi s booming fi eld by working with
your own prod uct ion-mode l mi crocom puter.

We'll expla in t he pr inc ip les of tro uble
shooting and testi ng your m icrocomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digita l mu lt ime ter, a
digita l logic probe and ot her
sophisticated test ing
gear to learn how to
local ize problems
and solve
t hem .

We
believe
that trai ning
on production
model equipment ,
rather than home-made learni ng devices,
makes home study more exciting and rele
vant. That 's why you ' ll find such gear in most
of NTS's electron ics programs.

For instance, to learn Color TV Servic ing
you' ll bu ild and keep the 25-inc h (diagona l)
NTS/H EATH digita l color TV.

In Communications Electronics you' l l be
ab le to assemb le and keep your own
NTS/HEATH 2-meter FM transce iver, plus test
equipment.

But no matter whic h program you choose,
NTS's Project Meth od of inst ructi on helps you
qu ickly to acquire practi cal know-how.

Send for the fu l l color cata log in the elec
troni cs area of your choice -d iscover all t he
advantages of home study with NTS!

NTS also offers courses in Auto Mechani cs,
Ai r Condi t ioning and Home Appl iances. Check
card for more informati on.

1.

2.
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Name - ------ Age _ _

c..
Cz
m...
co
(I)...

Zip _

4.Simulated TV Recept ion

I/ 3 .

Address _

Apt. City _

State _

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

OISNATIONALTECHNICAL .NTST;~I~~~~r;::,l IndustNl EJectronics

SCHOOLS ~t.,·· ".: 'f!m
T E C H N ICAL- TRA DE TRAINING S IN CE 1 9 05 r~ ~

Res id e n t and H o m e -St u d y S c h o o ls

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037
r·--···.·--· ·-- -· · · ----· · · ·

NATIONAL TECHNICAL SCHOOLS I
4000 South Figueroa Street. Dept. 206-061 ~'
Los Angeles. Cahforrua 90037 -...,;;;o..oa!"-_

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Elect ronics 0 Air Conditioning
o Digit al Electron ics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

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

with on-board 20 column alphan umeric
printer and 20 character disp lay. A 6502-based

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

LE Ddisplay and on-board 24 key hexadecimal
calcu lator-type keyboard. A 6502 based

microcomput er with 1K RA M, expandable.
3 . The NTS/HEATH H-89 Microcomputer

features floppy disk storage, "smart "
video termi nal, two Z80 micro 
processors, 16K RAMmemory, expand
able to 48K . 4 . The NTS/HEATH GR
2001 Digital Color TV (25 " diagonal)
features specialized AGC-SYNC mut ing,
fi ltered color and new solid-state high
voltage tripler rect ifier .
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Triplett Model 7000
Frequency Counter

CIRCLE 101 ON FREE INFORMATION CARD

TH E TRIPLETT CORPORAnON HAS RECENTL Y

introduced a new frequ ency counter. Called a
"un iversal counter," the model 7000 does
more than ju st measure frequency. It will also
determine the period of a waveform , count the
number of events occurring durin g a time
interval, and measure elapsed time.

Of course, measuring frequency is the most
important function of the model 7000. It does
so over a range of 5 Hz to 80 MHz with an
accuracy listed as ± time base ± I count when
used in the HZ mode. The gate time is one

second, and sensitivity is claimed to be 30 mil
livolts. The maximum input voltage varies with
frequency but ranges from 200 volts (peak AC
+ DC) at 5 Hz (to 500 Hz), to 30 volts (peak
AC + DC) at 80 MHz. An atte nuator
(switchable from the front panel) is provided
to allow for optimum triggering and to prevent
overloading the input stage.

All readings are shown on a six-digit, 0.43
inch high, LED display. Unit s (H z, kH z, mS,
etc.) are shown by discrete-LED indicators.
The six least-significant digits of a reading are
displayed in the H Z mode; the six most-signi fi
cant digits are displayed in all other modes.

The AUTO FREQ mode takes the frequenc y
measured and displays it in its most useful
form (Hz, kHz, or MHz) . For a frequency of
988,880 Hz for example, 988.88 would be dis
played and the kH z indicator would be lit. The
decimal point is position ed automatically. Ac
curacy in this mode is claimed to be ± time
base accuracy ± I least- significant digit
± trigger error . Resolution to one-part-per
million (ppm) can be expected.

The period of the input signal can be deter
mined by switching the model 7000 to the
PERIOD mode. The period (period is the recip-

rocal of frequency) of a waveform can be mea
sured over a range from 200 milliseconds to
12.5 nanoseconds (5 Hz to 80 MH z).

The model 7000 can also be used to count
events. Up to 999,999,000 events can be
count ed when the unit is in the EVENT mode.
The frequ ency of the input signal must fall
within the unit 's 5 Hz- 80 MHz range. The
counter can be reset with a front-panel button
or by remote control using a rear-panel con
nection. For counts over one million, the six
most-significant digit s and an M indicator are
displayed . ·

The built-in timer measures elapsed time in
hours, minutes, seconds, and fract ions of a sec
ond, from 100 microseconds to 100 hour s. The
timer can be stopped by supplying a TTL
logic-level signal to a rear-panel connector and
reset to zero by using the front-panel reset but
ton. Timer accuracy is claimed to be ± time
base accuracy ± I least-significant digit.

The model 7000 has a built-in self-test fea
ture . When the selector switch is turned to
TEST, the unit will sequence through a series of
preprogrammed steps to check that the micro
processor, control, and display circuits are all
operating properly . Also, when the unit is

e

Call your Zenith distributor now
for aspeciallimited-time-only

introductory offer on ZIP
Zenith's Instant Parts ProgramI



turned on, regardless of switch position, the
model 7000 will do a brief check of its internal
operation including a test of every segment of
the readout.

The internal timebase uses a crystal oscilla
tor operating at 10 MHz that , after a half-hour
warm-up (at an ambient temperature of 25°
C), boasts a stabi lity of ± 10 ppm (±0.00 I %)
at temperatures ranging from 0° to 40° C. A
switch-selectable, TTL-level, externa l time
base input is available on the rear panel. A
TCXO (Temperature Compensated Crystal
Oscillator) option is also available for the mod
el 7000. With this option installed, the stabili
ty is bett er than ± one ppm ( ± 0.00 I %) over a
temperature range of 0° to 40° C. With the
TCXO, no warm-up time is requi red.

The case measures 8'/ , X 9'1" X 3'1"
inches. The weight is listed as 4'/, pounds. The
large car rying hand le doubles as a tilt stand for
bench use. The power required is 105-130 volts
AC (2 10-260 volts AC using interna l trans
former jumpers) and there is a 'I.-amp internal
fuse. Th e grounded power cord is detachable.

Two cables are supp lied with the unit. The
input cable is 36 inches of coax with a BN C
connector at one end (to mate with the connec
tor on the front panel of the unit) and two
alligator clips at the other. The 25-inch rear
panel accessory cable has a Molex connector at
one end; the other end of the cable has stripped
and tinned ends.

The instruction booklet is small but fairly
complete. Specifications, operating instruc
tions, theory of opera tion, calibration , and
maintenance are covered. However, a schemat
ic diagram is not included.

The only possible shortcoming you may find
with the model 7000 is its somewhat rest ricted

frequency range. The 80-MHz limit will make
the unit's usefulness in communications appli
cations questionable as an outboard prescaler
will have to be added and will result in a loss of
resolution ..

Aside from that limitation, the unit looks as
if it would be a good addit ion to your service
bench . The model 7000 from Triplett (One
Triplett Dr., Bluffton, OH 45817) has a list
price of $300.00. R-E

Hickok Model MX 333
Universal DMM

CIRCLE 102 ON FREE INFORMATION CARD

THE MODEL MX 333 UNIVERSAL DIGITAL MULTI 

meter from The Hickok Electrical Instrument
Co. (10514 Dupont Ave., Cleveland, OH
44108) is not like ordinary DMM's found on
the shelves of suppliers. The company claims
that it: " . . . packs more measurement capa
bility in a small 2.2 X 6.7 X 6-inch, 22-ounce
case than any other electro nic tool ever devel
oped." Once you've had the opportunity to
examine and use the model MX 333, you' ll be
convinced that the company's claims are well-

founded.
One of the unique featu res of the model MX

333 is called Vari-Pitch. That feature consists
of a tone; its pitch is controlled by the value of
the reading being made. It can be used in all
modes. In normal operation, the frequency of
the tone increases as the reading increases.
However, when the meter is testing resistance,
the tone will do the opposite and increase in
pitch with decreasing readings. The instruc
tion book fully describes use of this feature.

The Vari-Pitch feature seems to overcome
(at least in part) the delays that are inherent in
most digita l multimeters. Generally , quick
troubleshooting is done by making cursory
checks of voltages or resistances without re
gard to the exact values until one is found to be
significantly off or not there at all. The analog
meter is a natural for that purpose since one
must only notice a quick deflection of the nee
dle to see if the proper voltage or resistance is
present. If an erroneo us reading is noted, you
can then examine the circuit carefully to find
the possible reasons for such a reading. The
Vari-Pitch function will let you do your quick
checks without looking away from your work.

Today, there is an ever-increasing need to
troub leshoot logic circuitry and one of the
more useful tools for this is the logic probe.
That simple device will allow the operator to
determine at a glance if the point being tested
is at a high or low logic-state and whether there .
is any pulse activity. The same tests can be
made with the Hickok model MX 333 by using
the Logi-Trak feature. In fact, the model MX
333 is faster than most logic probes and will
respond to signals up to 80 MHz . Using the
Vari-Pitch circuit will give you an audible indi
cation of either a low or a high logic-state

For your own reputation and in your customers ' best interest,
always service with Zenith exact replacement parts .

·ntroduotoryoneronZIPI
arts Program.

Inventory control - that's the name of the game today! And Zenith 's Instant
Parts Program (ZIP) is the way to play it safe, sure... and money-wise . Because with
ZIp, you 've got Zenith 's most frequently needed exact replacement parts where you
want them when you want them.

Slow-moving stock numbers are periodically replaced with new, more popular
parts thru periodic checks by your Zenith distrib utor salesman. As a result, your
original investment is protected and your inventory of Zenith exact replacement parts
is current.

And best of all, today you can add a little ZIP or a lot of ZIP to your inventory
control of Zenith parts .

For a little ZIp, you 'll want ZIP-50 - the top 50 Zenith parts available with or
without System 3 components. If you want more ZIp, get ZIP-100 - the most active
100 Zenith parts now available with or without System 3 components.

Call your Zenith distributor now for the ZIP program that best suits your need.
ZIP - it's the easiest, least expensive, most versatile inventory control system

ever devised by Zenith for TV service technicians!

I!'>
The quality goes in before the name goes on e

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymou r Avenue/Franklin Park, illinois 60131
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which again will let you continue to watch your
work rather than the meter.

The model MX 333 can also be used to test
.diodes, To do that the SPECIAL FUNCTION and
DIODE (marked with a diode symbol) buttons
must be pressed . When that is done, the meter
will read the voltage drop across the diode.
That is useful for determining diode type (sili
con or germanium) and for matching diodes .

When the SPECIAL FUNCTION and 200/10A/

20MlJ buttons are pressed, the model MX 333
can be used to measure resistances as low as 10
milliohms. The resistance of the leads and con
nectors can be neutralized with the front-pan
el-mounted 200 NULL control for more accurate
readings. ,

Automatic zero, polarity, and decimal-point
placement, are some other features of this new
instrument. The 3'/,-digit liquid crystal display

.ADKIICe' IS PROUD
TO INTRODUCE

The ~HITACHI Line
of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by

A Two-Year Warranty

(LCD) has a LOW-BATTERY indicator that will
warn the user when 20% of the battery life
remains. With a 9-volt alkaline battery, aver
age battery life is approximately 140 hours .

Input impedance is listed at 10 megohms
(±O.I %) on all ranges. The AC and DC volt
age ranges are 200 millivolts and 2-, 20-, 200-,
and 1000 volts full scale. Resolution on those
ranges is 100 microvolts, I millivolt, 10 milli
volts, 0.1 volt, and I volt respectively. Accura
cy on the DC ranges is ± 0.1% of reading + I
digit. The accuracy of the AC reading is ± 1%
of reading + two digits from 45 Hz to I kHz
on all ranges . From I kHz to 5 kHz, it will be
± 5% of reading + five digits (200 millivolt
and 20 volt ranges).

Seven resistance ranges with full-sca le read
ings of 20-, 200-, 2K-, 20K-, and 200K ohms,
and 2- and 20 megohms are provided. Resolu-

@HITACHI

V-302B s V-152 B

tion will be as great as .01 ohm for the lowest
range and will extend to 10K ohms for the
highest range . Overload protection up to 500
volts is provided on all ranges in addition to a
2-amp fuse on the 20-ohm range.

If you look inside the model MX 333, you
will find that most of the circuitry is on two
good-sized epoxy-glass printed circuit boards.
The LCD is mounted on a third board . There
is no cramping of parts and the construction is
excellent.

The plastic case features four large rubber
feet for stability when used on a flat surface.
The operating manual includes complete oper
ating instructions, a schematic diagram, and
calibration and operating theory information.

Accessories that come with the model MX
333 include two heavy-duty test leads with spe
cially designed safety connectors, a 9-volt bat
tery, two screw-on alligator clips with insulator
boots, and a special belt hook. Optional acces
sories include an AC adaptor and an 80-MHz
oscilloscope probe.

The Hickok model MX 333 has a suggested
selling price of $249 .00. R·E

Radio Shack Mode142-3019
Sound-Level Meter
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SEVERAL YEARS AGO. RADIO SHACK (1400

One Tandy Center, Fort Worth , TX 76102)
released a small sound-level meter designed to
measure the acoustics of hi-fi installations.
Now an improved version , the model 42-3019.
is available. Although low-cost, the meter is
quite flexible. Its accuracy is claimed as ± 2
dB (at 114 dB), and the frequency range of the
electret microphone element and amplifier cir 
cuitry is said to be nearly flat from below 20
Hz through 8 kHz (within 2 dB) .

The range of the instrument is step-selecta 
ble, covering 60-126 dB, overall. The meter
movement is large and easy-to-read. A time
constant switch selects between fast and slow
response times .

Selectable "A"- and "C"-weightings are
also available : "A"-weighting modifies the fre
quency response of the instrument so that the
frequency response is similar to that of the
human ear and "C"-weighting flattens the
response so that you can check the full fre
quency range of a sound system (or use the
meter in other acoustical applications).

An RCA phono jack is provided if you want
to use the electret microphone circuitry for
high-fidelity recording. A standard threaded
tripod-mount receptacle is provided so that the
instrument can be rigidly mounted if that
becomes necessary.

Hitachi...The measure
of quality.

o V-152 B 15 MHz Dual Trace $735*j Can For
o V-302 B 30 MHz Dual Trace $995* Spec~i~~t~rI~rctory

* Probes included.

Normal Price

Put • proven Hltechi dual-trace oscilloscope on your bench
for es tittle as $695. Our V-152 15MHz model includes un-
precedented sensitivity (I mV/div.) lOX sweep rnagnlf-
ication...front panel XY operation trace rotation ...Z·axis
input...and more. Need greater bandwidth? Our V-302
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000. with all the above features. to
make your testing operations fast, easy, and accurate .
Retiability is exceptional too . (As you'd expect from a
manufacturer with over 20 yeers of experience "outscop
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-yeor warranty ...the longest in the
industry. Whether you use it for teaching or repairs, for
video , audio, or computer testing, you can't find more
scope for your dollar than at Hitachi. Call for more details.

Hitachi Oscilloscope V·302 B
DC·30MHz dual-trace

1. TV sync-separator circuit
2. High-sensiti vity 1mV/div (5MHz)
3. X-V operation
4. Sweep-time magnifier (10 times)
5. Trace rotation
6. Z-axis input (Intensity modulation)

(Also available In singie-Irace)

Hitachi Oscilloscope V,152 B
DC-15MHz dual-trace

1. TV sync-separator circuit
2. High-sensitivity 1mV/div (5MHz).
3. Signal delay line
4. X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input (Intensity modulation)

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~4~~T~:-~~~.4 =:!C
NEW YORK. N.Y. 10036212·667·2224

ADfIA~
ELEC'RON~

... ... . TV sync-separator circuit facilitates rapid video
signal measurement.

• Extra-high sensitivity; vertical sensitivity of
1mV/dlv. now available.

• Built-In signal delay line for leading edge observa
tion of quick-rising waveforms (V-301 and V·302).

• X-V operation very convenient for measuring
phase difference of two waveforms.

• Sweep.time magnifier effective for precise
measurement; sweep time magnifying 10 times
with one-touch operation.

• Trace rotation system for easily adjusting
bright-line inclination caused by terrestrial
magnetism.

• Z-axis input provlded-posstble to use as CRT
display.

• 0.2ps ....0.2s·wide sweep range setting.
• One-touch Shifting waveform slopes.

• Five modes of vertical deflection operation
(Type V-152 and V-302).

• Panel layout with color-coding of respective
functions.
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Sta te _

Zip _

If coupon is m is si ng , w rite
Heath Co ., De pt. 020·782
Benton Ha rbor, MI 49022

CL-7 24 A

City _

Address _

Send to: Heath Co., Dept. 020·782
Benton Harbor, MI 49022

Send my free Heath kit Catalog now.
I a m not cu rrently receivi ng yo u r
catalog .

ste ps) . The .005 M Hz switch has 20 positions.
Th ere is also a 5-k Hz continuous FINE TUNE
control. A high -level RF front-end uses th e
CATV approa ch to broad band ing, producing
an IF signal in a doubl e-balanc ed diode-rin g
mixer. No antenna pre selection or peaki ng is
needed in most installation s. Th e frequency
rang e is continuous from 50 kH z through 30
M Hz. Although reception below 50 kH z is
possible, the sensitivity dr ops dramat ically and
outboard RF amplificat ion will be necessary .

Frequency readout of the LED displ ay is
acc ura te to 100 H z, with infinite tuning reso
luti on provided by th e kHz selector knob. Ot h
er front-panel contro ls include an R F atten ua
tion switch, a selecta ble highpass RF filte r to
eliminate broadcast-band int erference, and an
AMjC W j RTTYJSSB MODE switc h with se
lectabl e side band. Addit ionally, an IF filte r
switch allows you to choose 4- or 8-kHz band
widths, an upper- or lower -sideb and Collins
mechanical filter, and two option al positions
for adding other filters late r. N oise filtering is
provid ed by automat ic threshold-peak-limiters
on all modes . A phone jack is also front-panel
mounted, The backlighted S-meter includes a
dB scale to be used for relati ve signal level mea 
surements.

The rear apron has man y useful inputs and
output s. H igh-impedance audio (a level con
trol is provided ) is available for recording or
sig nal processing. An IF output may be fed
int o an oscilloscope or panor ami c ada pto r.
High- and low-imp edance antenna inputs are
provided . There is also a muting jack and pro
vision for connecting an external speaker.

The circuit board is carefully designed and
assembled. High-qualit y components are neat
ly laid out on an epoxy-glass printed circuit
board .

Specifications are equally impressive. Sh ort
wave sensitivity averages about .5 microvolts,
and th e stabili ty is ± 40 Hz afte r a half-h our
warmup period (ass uming a stable ambient
temperature) . Image rejection is 70 dB . Cr oss
modulation and intermodulati on are both
down 65 dB (referenced to I microvolt , 20
kHz separa tion) . Crysta l filters are used in the
first and second IF 's; mechanical filter s used in
the th ird IF.

McKay Dymek prides itself in high-quality
audio (th ey also manufacture high -fidelity tun 
er s) . Probably for that reason, they have care 
full y designed class-D envelope det ecti on into
the model DR 33C, with total harmonic distor 
tion usually below I %. Audio output is 2 watts
into 4 ohms, and one volt RMS int o 5000
ohms. An inte rnal 4-inch speaker is used
unl ess switched out of th e circuit by a rea r
a pron slide switch that allows an outboard
audio system to be used .

The first imp ression the user will have upon
un crat ing the model DR 33C may be one of
awe at the design . Th e simplicity of the front
panel reflects McKay Dymek's design philoso 
phy. Instead of providing a bewildering array
of manu al contro ls, they desi gn th e receiver to
make the appropriate adjustments itself when
different modes are selected. Thus, when
switc hing from CW to SSB, for exampl e, the
switc h also auto mat ically selects the opti mum
filte r band width.

We found the receiver to be very easy to use,
and qu ite stable afte r the recommend ed initial
warmup period . Dial-readout acc uracy was
well within 100 H z. Mechanical sta bility is
exce llent. That would be expected in a switcha
ble-synthesis arrangement such as th e model
DR 33C has .

Occasionally, we detected feedthrough over

r , '.
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McKay Dymek
Model DR 33C

General Coverage
Communications Receiver

MOST RADIO HOBBYISTS DREAM OF OWN ING

an advanced-design receiver that doesn't re
quire constant fiddling to keep a sta tion tun ed
in, and one with which a frequency may be
accu rately di a led with assurance. Now,
McKay Dymek has provided a realistically
priced, high -quality communications recei ver
of advanced design . Although its cost may
seem steep to the beginner, serio us listeners
will sense th e quality built in to the model DR
33C.

The model DR 33C is style d to blend with
office or living-room de cor . It has a wood-grain
cabine t and a bru shed-aluminu m fron t pane l.
For tho se who feel th at noth ing can be consid
ered electronic unle ss it can fit into a rack, a
19-inch rack-mount ver sion is available.

The unit' s giant 6-d igit LED display is hid
den beh ind a stylish black out panel .. Th e
desired fr equency is selected by rotating a
series of knob s (iO-, 1-, .1-, and .005-MHz

Calibration is factory-set for all ranges;
should you want to recalibrate th e instrument,
a small access hole permits you to adjust an
inte rnal calibrat ion trimmer.

The owner's manu al provides 10 pages of
int rod uctory information. It lists the un it's
specifications; briefl y explain s how the con
trols work; provides tab les of typical environ
mental loudness levels, including th e maxi
mum permissible levels set by the U.S. Depart
ment of Labor; describes several techniques for
making meaningful level measurements; and
includes a schema tic diagr am.

A soft leatherette carr ying pouch is included
to protect the inst rument when it' s not in use.

As with any oth er new device, we could
hardly wait to tr y it out. Natura lly, th e first
tests were made in noisy locations. The cab of a
pickup truck (with th e windows rolled up)
showed an internal noise level of 70 dB (" A" 
weighted) while dri ving down a highway at
maximum speed; with the windows rolled
down, the noise level rose 10 dB . Te sting the
noise level of a high-school class showed
approximately th at sam e noise level (80 dB) as
the students were ch attering among them
selves. And her e's one you won't find in any
publi shed tables: A seven-yea r-old boy wres
tling with a full -grown collie produces an 85
dB noise level (without eithe r of them bark
ing)!

Use d with a frequency-test rec ord or sine
wave audio generator, the met er can effectively
evaluate sound-syste m installations: It can ana
lyze the effectiveness of speaker output, place
ment, phasing, and other variables.

Although its sensit ivity thr eshold in no way
approaches that of the human ear, most irritat
ing or distracting noises are well within the
range of the sound-level meter. Th e model 42
3019 sells for $39.95 . R-E
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Now Midland Precision
Series 5001 mobile CB has
superb 21-404 extension
speaker as a bonus!

Moody Tools Model MMK6
Master Kit

CIRCLE 105 ON FREE INFORMATION CARD

IF YOU'RE PROFESSIONALLY INVOLVED WITH

electronic design or servicing, you know how
important it is to have a complete set of quality
tools at your disposal.

If you're into electronics for the fun of it (or
maybe with the hope of making a profit some
time), having the right tool at the right time
can be just as important.

The Moody Tools model MMK6 Master
Kit (Moody Tools, Inc., 42-60 Crompton Ave
nue, Greenwich, RI 02818) is a set of precision
small tools. It can fill a gap in the arsenal of
anyone building or repairing electronic equip
ment; especially as things become more and
more miniaturized.

The model MMK6 tool kit is a set of six
"lipstick-type" capsules containing a variety of
small-scale instruments, many of which are not
included in a standard tool kit assortment, but
that are sure to be needed if you don't have
them.

The six capsules come in a small fitted, fold
open, case (good for slipping into your regular
tool kit) and contain the following: a screw
driver jawl set, a tiny tap-drill set, a (match
ing) tiny tap set, an offset flat-wrench set, a
Phillips-head and Allen wrench set, and a sock
et-wrench set.

Each set has its own jeweler's-type, chuck
grip and metal handle for the interchangeable
tips; also, most of those are color-coded so that
everything can go back where it belongs easily
when you're done with it. A total of 30 differ
ent tips are provided.

These tools are really tiny! The largest tap
size is No. 4-40, and there are four smaller
ones. The five other sets follow pretty much
the same design.

Anyone who works on small transistor ra
dios, or cassette or microcassette recorders,
will find this kit indispensible. It will also be
useful for someone involved with occasional
watch- or camera-adjustment and repair.

As an example of the usefulness of the kit:
For some time I'd had a small telescoping
antenna from a junked radio that I wanted to
use in a project. I couldn't locate a mounting
screw for it-it was metric and I had no metric
hardware available. The drill and tap set let me
rebore and tap the base of the antenna so I
could use hardware that I had on hand. And
that was an easy one! There are an almost lim
itless number of situations in which the tools
would be useful. These tools, as are all Moody
products , are well-made using high-quality
materials so extensive use won't be a prob
lem.

The model MMK6, which carries a sug
gested retail price of $60.00, is not something
you'll need in everyday use, but-believe me
someday you will need it and, if you don't have
it, you'll regret it! R-E

advances, including: a human
engineered mike; easy-vision
(sunlight or darkness) green
LED digital channel readout;
new bevel-shaped controls for
non-visual, fingertip adjust
ment; illuminated S/RF/SWR
meter; 9/19/NOR switch with
LED indicators.

See it at your dealer.
Compare our sound, specs,

and stylish good looks!

by the liberal warranty policy). One of the fre
quency-selector switches was slightly erratic,
and one of the LED segments remained lighted
when it shouldn't have. Other than that, the
receiver performed faultlessly.

The accompanying manual is well worth
mentioning . It contains page after page of cir
cuit descriptions, operational details, align
ment instructions, and schematic diagrams;
just about everything you're likely to need to
know about the unit.

All things considered, we were very im
pressed with the model DR 33C. This attrac
tive receiver is just what the manufacturer
claims it to be: a high-quality, general-cover
age receiver intended for the serious user.

The model DR 33C sells for $1750.00.
From McKay Dymek, III South College Ave
nue, Claremont, CA 91711. R-E

Communications-quality mo
bile extension speaker can
be mounted on dash or hump,
then plugged into your exter
nal speaker jack. Puts CB re 
ception right where you want
it-up front, sharp and clear.

The Midland Model 5001
was designed for CBers ready
to step up to the latest
state-of-the-art equip
ment. It has 14 premium

Write for free, full-color brochure showing
our Precision Series line . Midland CB, P.O.

Box 1903, Kansas City, Missouri 64141.

A member of the Beneficial Corporation family.

considerable bandwidths due to strong short
wave stations. Ordinarily, that did not pose a
problem. The desired stations were much
stronger, and a simple external antenna tuner
totally removed the offending stations . McKay
Dymek does offer an optional preselector for
such stubborn cases.

There is a tremendous amount of satisfac
tion in dialing up a frequency, knowing that
you'll tune precisely to the station you intend
to hear. Similarly, it is nice to know that when
you tune in an unknown station, the frequency
readout will accurately tell you its transmitting
frequency.

The IF and audio selectivity were very good,
pulling weak signals out of the mire. The mod
el DR 33C boasts 56 IC's , 3I FET's, 20 tran 
sistors, and 66 diodes .

Our test unit had two minor flaws (covered
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prog ramsano orooucesassemblylanguaqesource ret .
In9S 10help youunderstandandImprove your programs
S19 950flCilsseltetilPe
SAVE S990- text Ecuor. Assembler & Disassembler
purchasedtogether onlyS49.95! (ReQuHe 1J10eD DIS
playBoa rdplus4k memory 1
o Elf II lightPen. assemoieo &tested S7.95plus $1
p&h
o Elf 11 Color GraphICS & Music System Board kit
$49.95piuS$2 p&h
o EL F II connectsdIrectly10 the VideoInpu! 01 YOur!v
set ..... llhouladdlhOl\dr hardware Toconnect HF 1I10
your antenna terminals msteac. order RF Modulator.
$8 95postpaid
Coming Soon: A·D D·A Converter Controller Board
andmore'

Write and run programs- the
~~~ very first night-even if yqu've

never used a computer before!
YOll ' re up and running with video graphics for just $99. 95 
then use low cost add-ens to create your own personal system
that rivals home computers sold for 5-times ELF II's low price!

prer ecorded tape cassettes.
ELF II Gives You The Power To Make Things Happen!

Expanded, ElF IIcan give you more power 10make things happen in the real
world than heavily advertised home computers that sell for a lot more money.
Thanks 10an ongoing committment to developthe RCA1802 tor home computer
use, the Elf 11 products-b eing introduced by Netronics-k eep you right on the
outer fringe of tcdar's small computer technology. It's a perfect computer for
engineering, business, industrial, scientificand personalapplications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happenin
the outside world. Add Kluge (prototypingl BOlrd and you can use ElF II to
solve special problems such as operatinga complex alarmsystem or controlling
a printing press. Add ,n RAM BOlrd. to write longer programs, store more
information andsolve moresophisticated problems.

ElFIIadd ons alreadyinclude the ELF II light Pen and the amazing ELF·BUG
Monitor- two extremelyrecent breakthroughs that have notyet been duplicated
by anyother manufacturer.

The ElFBUG MOnitor lets you debug programs with lighteningspeed because
the key to debuggingis to know what'sinside the registers 01the microproces
sor. And, with the ELFBUG Monitor, instead of single stepping throughyour
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately what's going on and can makeany necessary
changes.

The incredible ELF II light Pen lets you write or draw anything youwant on a
TV screen with just a wave of the "magic wand." Netronics has also introduced
the ELF 11 Color Graph ics & MUSIC System- more breakthroughs that ElF II
owners wete the first to enjoy!
ELF II Tiny BASIC

Ulti mately, ElFII understands only machinelanguage-the fundamental coding
required by all computers. But, to simplify your relationship with ELF II, we've
introduced an ELF II Tiny BASIC that makes communicat ing with ElF II a
breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board !

The Text Editor gives you word processing ability and the ability to edit
programs or text while it is displayed on your videomonitor. lines and charac
ters may be quickly inserted, deleted liH changed. Add a printer and ElF II can
type letters for you- error free- plus print names and addresses from your
mailing list!

ElF Irs Assembler translates assembly language programs into hexidecirul
machine code for ElF II use. The Assembler features mnemonic abbreviations
rather than numerics so that the instructions on your programs are easier to
read-this is a big helpin catching errors.

ELF Irs Disn sembler takes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with. , . and improve them when required.

The new ELF II Video DispllY BOlrd lets you generate a sharp, professional
32 or 6. character by 16 line upper and lower case displayon your TV screen or
video monitor-d ramatically improving your unexpanded $99.95 ElF 11. When you
get into longerprograms, the Video Di splay Board is a realblessing!

Now Avail able!
o A -D/ D-A Board Kit includes I channel (expand able to
4) D-A. A-D converters. $39.95 plus S2 posta ge & hand
ling, ,
o PILOT La nguage-A new text-oriented language that
allows you to write educa tional programs on ELF II with
speed and ease! Write programs for games ... unscram
bling sentences . . . spelling drills . .. "fill in the missing
word" tests. etc. ! PI LOT is a must for any ELF II owner
with children, PILOT Language on cassette tape, only
S/ 9.95 postpaid!
[J Game Package on cassette tape (requires 4k RAM),
$9.95 plus S2 postage & handlin g.

Clip Here and Att ach to Your Order Below!

Netro.nics.R&D Ltd . Dept. R~-6 PHONE ORDERS ACCEPTED!
333 litchfield Road, New Milford , CT O&nS Call (203) 354-9375

Yes! I wa n t my own computer! Ple a se rush me-
O RCA COSMAC ELr 1\ unquaqe II S a learningbreakthrough lor engineers .Ina Idyn1en

kit dt S99c}~ piuS S3 postage ano illike S~postP<'l ld t oraiEnctoseo S __ ~_

f\dndll"lg uem nres 63 10 8 vall AC po....'er 0 Deluxe Metal Cabmet With pleXiglas dust cover tor ELF II (Conn res add tax)
$29 9~ orcs$2 ~O O&h
o I amalsoenclOSing PJyment (lncludmg oostaqe &- handling) for
the ne-nscheckedbelow'
o I want myELFII Wired and lested With power supply. RCA
1802 User s Manual and Short Course-atllor just $149.95 plus
$3p&h

BREAKTHROUGH!

,>uonl'/I
~ : PIJ .o,f" Suno'v «eouuec t $4 9~ postpaid
C RC:' l aD? U\PI v ',~ a nu.l l S ~l OO\ l p<! ld

C 10m P,l1ny n -, Shorl Course On Microprocessor & Compuler
Programming 1(',I( 11e5 you lust about everythin g there 1\1 0 kno....
,lllOu! ELF II or ,In.,.RCA 180? COnlputel \'I flll en m non lechn' Cil l

ALSO AVAilA BLE FOR ElF 11----- - - - - - - ------------------.:-----------------
:J GIANT BOARO™ lut ....,Ih cassette 110 RS 737 26 ....arlablesAZ LET IFIlH[N , INPUT PRINT GOTO
Cll l V 110 8 bl! P 110 decoders lor 14 separate 110 GO SUB ROURN END REM. CLEAR LIST RUN

S;~ttlhon 'S <lnclJ system monuorverntcr $3995 piuS ~~:s P~I~~dn~:rICC~~~;f~~~~Y ~e~~,~~nl~~ ~~PII;y
o Kluge IPrutotvpe} Board accepts up 10 .'6 iC s ,J.lph,lnumerIC cnaracters cnecuv onyOur tv screenWith ,

$17 00 DluSS1 pM ~~~~~I~Jn;~~~~:~~ E~r,~~a~;~~~:;r·~a:'SP~~~/
rJ 4k SialIC RAM kit AOdreSS<lble 10 Jny 4k p,lge to SliCk 4k memoryrecuueo $,. .95 postpaid
o-1 k $8995 piuSS3 p&h 0 Tom PlttfT\Jn s ShOfICourse on Tiny BasiClorelF 11
D Gold o'a'eo 86-pm connectors (one recotec for eacn $5 ocstoa.o
fIIuq m D~rdl $51 0 ttl oostoan 0 ElF.SUGT M Deluxe Syslem MOnilOf on casseue
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uOper llower case set 9b onntamectarecters onooard andauto scrolling Amust1(1( theserIOUS programmer I
reQulJtor pJrrty loqlCselecllon dnd c; hQlCe 01 4 hand $1495 lXlSlPilld
\h<l klnq \ IQnal<, 10 male ..... Itt! almosl dny compuler 0 Text Editor onCilsselle tape gIVes youIhe ability to
S64 95OIUSS? O&h Inserl delete Of editlines andwords Irom your programs
o Deluxe metal cabinet lor ASCII Keyboard. S1995 while they dre displayed on your 'yldeo rnonllOl IAdd Print
plU \ S? 'JO p&h ptlnter and you(<In use ElF. 1110 typeerror·tree letlers Ndme
o Video Display Boardkll leiS you qenerale a sh<lrp plus Insen names andaddresses Irom your marhngliSt )
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Netronics proudly announced the r el ease of
the firs t 1802 FULL BASIC, written by L .
Sandlin, with a hardware floating po in t RPN
math pac k age (requires 8k RAM plu s ASCII and
video di spla y boards), $79.95 piu s $2 p&h. Aiso
availabl e for RCA VIP and other 1802 syst em s
(send for detail s)!

Master This Computer In A Flash!
Regardless of how minimal your computerbackground IS now, you can learn

to program an ELF II in almost no time at all. OurShort Course On Micropro
cesser & Computer Programming-writlen in ncnt echnical language-gu ides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
ererything ElFII can do. . .andhow to get ELF 1/ to do it! Don't worry if you've
been stumped by computer books before. The ShortCourse represents a major
advance in literary clarity in the computerfield. You don't have to be a computer
engineer in order to understand it. Keyed to ElF It, it's loaded with "hands on"
illustrations. When you're fimshed with the Short Course, neither ElF IInor the
RCA 1802 willholdany mysteries for you.

Infact, not only will you now be able to use a personal computer creatively,
you'll also be able to read magazines such as BYTE , . . INTERFACE AGE. .. POPU
LAR EtECTRONICS and PERSONAL COMPUTING and fully unders"nd the
articles. And, you'll understand hew to expand ELF II to give you the exact
capabiltties youneed!

If you work with large computers, ElF IIand the Short Course will help you
understand what they're doing.
Get Started For Just $99.95, Complete!

$99.95 ElF II includes all the hardware and software you need to start Writing
and runmng programsat home, displaying video graphics on your TVscreen and
deSigning circuits using a microprocessor - the very first night-even if you've
never used a computer before.

ELF II connects directly to the video input of yourTVset, without any addi
tionaI hardware. Or, with an $8.95 RF modulator (see coupon below}, you can
connect ELF II to your TV's antenna terminals instead.

ELF 11 has been designed to play all the video games you want, including a
fascinating new targetlmissile gun game that was developed specifically for ElF
It. But games are only the Icing on the cake. The real value of ElF It is that it
givesyou a chance to write machinelanguage programs- and machine language
is the fundamental language of all computers. Of course, machine language is
only a starting point. You can also program ElF IIwith assembly language and
tinY BASIC. But ElF It's machine language capability gives you a chance to
develop a working knowledge of computers that you can't get lromrunningonly

Fe aturing

RCA ~~~MA~ CPU
Own a powerful home computer system, starting for just $99.95-a pricethat

gets you up and running the very first night . . .with your own TVfor a video
display. $99.95 ElF11 includes RCA 18028bit microprocessor addressable to 64k
bytes with DMA, interrupt, 16 registers, Al U,256 byte RAM, full hex keyboard,
two digithex output display, stable crystal clock for timing purposes, RCA1861
video IC to display your programs on any video monitor or TVscreen and i -stot
plugin expansIon bus fless connectors)to expandElF1/into a giant!
ELF II Explodes Into A Giant!

Master ElF Irs $99.95 capabilities, then expand with GIANT BO ARD
KLUGE BOARD , .. Ik RAM BOAROS... TINY BASIC .. , ASCII KEYBOARO..
LIGHT PEN. .. ELfBUG MONITO R, .. COLOR GR APHICS & MUSIC SYSTEM.
TE XT EOITOR .. . ASSEMBLER .. DISASSEMBLER ... VIDEO DISPtAY BOARO

. . . and,another great reason for getting your ElF now-

--..I
• State Zip
_ _ _ 0 Send Me More Information

City _

Th e Netronics ASCll/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone: keyboa rd/terminal
requring no computer memory or software. It allows the use of
either a 64. or 32 character by 16 line professional display for
mat with selectable baud ra te. RS232-C or 20 rna. output. full
cur sor control and 75 ohm composite video output.

The keyboard follo ws the standa rd typewriter configuration
and generates the entir e 128 char acter ASCII upper/l ower case
set with 96 print able chara cters. Features include onboa rd
regulators, selecta ble parity. shift lock key, alpha lock jum per,
a drive capability of one TTY load , and the ability to mate
directl y with almost any com put er, including the new Ex
plorer /By and ELF product s by Netronics.

The Computer Termin al requi res no I/ O mapping and
includ es 1k of memory, character generato r. 2 key rollover,
processor controll ed cur sor control. parallel ASC lI / BAUDOT
to serial conversion and seria l to video processing-fully
crystal controlled for superb accura cy. PC board s are the
highest quality glass epoxy for the ultimate in reliability and
tong life.

VIDEO DISPL AY SPEC IF ICATI ONS
The heart of the Netronics Co mputer Termin al is the micro

processor-co ntrolled Netronies Video Display Boa rd (VIO)
which allows the terminal to utili ze either a par allel ASCII or
BAUDOT signal source. The VID converts the parallel data to
seria l dat a which is then form att ed to either RS232~C or 20 rna .
curr ent loop output. which can be connected to the serial I/O
on your comput er or other interfac e. i.e.• Modem.

When connected to a computer, the computer must echo the
charact er received. This da ta is received by the VID which
proc esses the information, converting to data to video suitable
to be displayed on a TV se't "(using an RF modulator) or on a
video monitor, The VID generates the cursor. horizont al and
vertical sync pulses and performs the hou sekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: 1.5 PIP into 75 ohm (EIA RS-170j' Baud Rate:
110 and 300 ASCII' Outputs: R S232-C or 20 rna. current loop
• ASClI Character Sel: 128 printable characters-

Address _

B UDOTCharacter I: A B C DEFG H I J K LM N P
R STU V W X Y Z - ? : • 3 $ # () . , 9 0 14 ! 57 ,. 2 1 68 '
Cursor Modes: Home, Backspace, Horizontal Tab. Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided f or absolute and relative X - Y cursor addressing «
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete • Monitor Operation : 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit CardBuyers Outside Connecticut

CALL TOLL FhEE 800-243-7428
r

_ ToOrder From Connecticut OrForTechnical _ .,
Assistance, Etc. Call (203)354-9375INetronic8 R&D Ltd. Dept. RE-6

1
333 Litchfield Road, New Mil ford , CT 08nS
Please send the items checked below-
o Nelronies Stand Alone ASC II Keyhoa rd/Computer

Termin al Kit, $149.95 plus $3.00 postage & handling.
o Deluxe Steel Cabinet for Netron ics Keyboa rd/Termi

nal In Blue/Bl ack Finish . $19.95 plus $2.50 postage
and handlin g.

o Video Display Board Kil a lone (less keyboa rd), $89.95
plus S3 postage & handling.

o 12" Video Monitor (10 MHz band width) fully assem
bled and tested, $139 .95 plus SS postage and handli ng.

o RF Modulalor KlI (to use your TV set for a monitor).
$8.95 postpaid .

o 5 amp Power Supply KlI In Deluxe Steel Cabinet
( ± 8VDC @ 5 amps , plus 6-8 VAC). $39.95 plus $2
postage & handlin g.

Tot al Enclosed (Conn . res. add sales lax) S, _
By-
o Perso nal Check 0 Cas hiers Check/Money Ord er
o Visa 0 MasterCharge (Bank# )

Acct . #
Signature Exp. Date _

Prin tName _

By Netronlcs

C t CO MPLETEompu er FOR ONLY . . .

Terminal $14995

ASCII/BAUDOT,
STAND ALONE
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VISA

MASTER
CHARGE

$9.95+ 3.50 handling
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exclusioe/y by HUNTRON SALES

15123 Highway99 North
Lynnwood,Washington 98036

(800) 426-9265

THE REAL LAST
WORD IN TEST PROBES!

Telescoping electrode!
Tempered stainless steel ,
needle-sharp point!
Electrode insulation of 1 KV
right to ground tip!
Fully insulative valox probe
body! .

5', Superflex wiring!
Fully r . bleepal ra e .
ALL PARTS REPLACEABLE!-----------------
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You don 't get FCC-approved (or any
other type) auto dial and auto answer
and will have to do without those lux
uries unless you design the circuits
yourself.

The circuit
The circuit (see the block diagram in

Fig. I) consists of two distinct signal
paths-the modulator and the demodula
tor. (That, by the way, is where we get
the term modem. It's an acronym for
MOdulator/DEModulator.) The Motor
ola MCI4412 is present in each path and,
strictly speaking, provides all of the
modulation and demodulation func
tions . That IC generates audio tones to
be transmitted and demodulates the in
coming signal, translating it to logic
levels. Under ideal conditons it will op
erate at speeds of 600 baud. In the real
world, though, reliable operation of the
Bell 103standard is limited to 300baud.

The rest of the functions are provided
by twelve individual op-amps housed in
three LM348 (a quad package of the
easy-to-use 741) Ie's.

Refer to Fig. 2. The input buffer is a
single op-amp (IC1-a2) operating at max
imum gain. It increases the crystal
microphone's -55 dB output level to
essentially 0 dB. (Other transducers,
such as electret microphones, may be
used , provided they have at least -55
dB sensitivity.)

A carefully designed three-stage ac
tive filter (ICl-b, -c, -d and IC2-a, -c, -d)
attenuates out-of-channel noise. The
exact frequency response of the band
pass filter is not particularly critical , al
lowing the use of components with 5%
and 10% tolerances. However, the filter
is not easily modified (e.g. to handle the
frequencies of the deaf communication
network) , since the phase delay across
its passband must be consistent.

The limiter in Fig. 3 (IC3-b, DI)
clamps the 20-volt peak-to-peak output
of the filter to levels compatible with the
MCI4412's demodulator section.

The filter output also feeds the level
detector. That block detects the en
hanced input signal (at D2) and uses a
simple lowpass filter (C2) to create an
output voltage directly related to the
strength of the incoming signal. An op
amp configured as comparator with a
Zener-clamped output (IC3-a, D5) trips
when that voltage exceeds a reference
voltage determined by Rl5 and R8. That
ouput signals the MCI44l2 that a usable
carrier is present and that it should act as
a demodulator. The demodulator is dis
abled in the absence of a carrier. .

The modulator circuit is even more
en simple. The MCI44l2 modulator syn
~ thesizes a sinewave corresponding to
o the TX DATA input. A highpass filter (C3)
ex: compensates for the frequency charac
~ teristics of the acoustic network. A
uJ single op-arnp (IC2-b) drives the 8-ohm
o speaker.
Ci Two remaining op-amps , configured
~ as comparators (IC3-c and IC3-d) pro-
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FIG. 1-BLOCK DIAGRAM OF the modem. The scope patterns shown are those that should be
observed at the test points shown on the schematic (Figs. 1 and 2).

FIG. 2-THREE-STAGE ACTIVE FILTER (IC1-b,-e,.(I and IC2-a,-e,.(I) attentuates cut-ot-channet noise.



FIG. 3-HEART OF THE CIRCUIT is the MC14412 that performs all the modulation/demodulation
functions.

bridge the gaps. You should also pay
special attention to the power runs near
the three LM348's .

Once you have a circuit board, assem
bly is straightforward. A parts-place
ment diagram is shown in Fig. 6, and an
interior view in Fig. 7. The design's
most notable quirk is the extensive use
of end-mounted components. All but a
diode and a few resistors are mounted
on end as shown in Fig. 8. You must be
careful to align the exposed lead on
those components so that it cannot short
against another exposed lead. Except as
noted, install the parts so that the ex
posed lead faces the nearest edge of the
board.

Begin by installing all the flat-mount
ed diodes and resistors. Those are R6,
R7, R8, R33, and D2. Be certain that the
polarity of the diode is as indicated in
the parts-placement diagram and sche
matic. Install the IC sockets, after
checking carefully to make sure that
they are correctly oriented.

The jumpers should be installed now
as they may be hard to reach later.

The rest of the components (with the
exception of the crystal) are either end
mounted resistors and diodes, or nor
mally mounted capacitors. We suggest
installing the resistors and diodes first,
and then the capacitors.

Several end-mounted components re
quire special attention. Resistor Rl7 is

"'---------3-1/2 INCHES-----------..

FIG. ~THIS FOIL PATTERN can be easily reproduced. although the between-the-pln traces near 1C4
may require special attention.

placed next to the crystal. If you wish
the crystal to stand upright on the board
you will need to form the leads of that
resistor so that it can be mounted flat
against the IC4 socket. A little tape
over the resistor is a wise precaution.

Ifyou prefer-and ifyour enclosure is . c....
large enough-you may mount this re- c
sistor like the other end-mounted com- ~
ponents and simply leave enough lead
on the crystal to allow it to be bent away

Assembly
While the circuit board is compact,

the traces are easily reproducable with
one possible exception. (The foil pattern
is shown in Fig. 5.) There are several
thin, between-the-pins, traces at IC4.
These may not copy well using home
brew techniques. If you have trouble
with these spots, use a knife to cut out
the bad sections of trace and tack-solder
short sections of wire-wrap wire to

FIG. 4-THIS CIRCUIT derives +5-volts from the
+ 12-volt line allowing you to use a DPDTswitch
to tum the unit on and off.

vide logic translation ifdesired. The buf
fer on the TX DATA line is designed with
about 3-volts hysteresis (a "dead zone"
between logic-0 and logic-I), improving
noise ' immunity on long transmission
lines.

The unit requires three power sup
plies-+ 12-volts, -12 volts , and +5
volts. The maximum drain on any of the
three .is only about 20 rnA, so there
should be little difficulty in obtaining
power from your computer. A 3PDT
switch can be used to switch power to
the modem if you do not want it on all
the time.

If desired, the +5-volts can be de
rived from the + 12-volt line through a
5. l-volt Zener diode and a 68-ohm re
sistor as shown in Fig. 4. This would
allow you to use a more readily available
DPDT switch to tum the unit on and off.
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FIG. 6-MANY of the components shown in this parts-placement diagram are end-mounted. Board is
shown jumpered for R5-232 .

NOTE: The following are available from
Quest Electronics, PO Box 4430E, santa
Clara, CA 95054: Kit including PC board,
all electrical parts except switches
(speaker and microphone included), and
15 pages of documentation, $60; PC
board and documentation only, $17.50.
Add 5% for shipping. CA residents add 6%
tax, MC and Visa accepted.

PARTS LIST

Resistors Y4 watt, 5% unless otherwise
noted

Rl , R2, R9, R33, R39--22,OOO'ohms
R3, R4, R12, R17-10 megohms
R5--15,OOO ohm s
R7, R8, R39--1 0,000 ohms
R1G--4700 ohms
Rll , R18-R21-2200 ohms
R13, R14, R24, R32-160,OOO ohms
Rl5--2 megohms
R16---390 ohms, Y2 watt
R22, R29, R37-100,OOO ohms
R23---270 ohms
R25--18,OOO ohms
R26---200,OOO ohms
R27-330 ohms
R28, R36---8200 ohms
R31-820 ohms
R34-240,OOO ohms
R35--1200 ohms
R38---2400 ohms
Capacitors 50-volt or greater working

voltage
Cl-.47 pF , ceramic disc
C2-.1 pF, Mylar, 10% or better
C3---220 pF, ceramic disc
C4-Cl5--.01pF, Mylar, 10% or better
Semiconductors
01 ,05--1N751,Zener
02-04-1 N3600
IC1-IC3---LM348 quad 741 op-amp
IC4-MCl4412 low-speed modem
XTAL1-1 .0 MHz crystal
Sl-0POT switch
S2-3PST or OPDTswitch
Miscellaneous: PC board , crystal or elec
tret microphone, 8-ohm speaker, lumber,
tennis ball , radiator hose, hardware , etc.

TO PIN
2 ON
OB·25·S

TO PIN
3 ON
OB·25·S

FIG. 9-RESISTORS RS and R39 share a com
mon hole. It may be necessary to make this hole
larger than usual to accept both leads .

+5V TO
Sl ·b

-12V+12V

FIG. 7-PC BOARD is mounted, component
side-down, on short standoffs. Switches, hidden
by board, are mounted on enclosure.

AG. 8-TO PREVENT SHORTING, most of the
end-mounted components should be mounted
so that the exposed lead faces the nearest edge
of the board.

FIG. 1G-A DPDT SWITCH, Sl, is wired as shown for testing the modem. After testing Is complete,
rewire the switch to match the schematic.

(J)
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from the resistor but the enclosure as
detailed later in this article does not
allow enough room for that approach.

Also, unlike the rest of the end
mounted components, D4 should be
moun ted with the exposed lead toward
the cente r of the board. Resistors R5
and R39 must share a common hole.
You will probably need to enlarge it be
fore it will accommodate both resistor
leads. Install R5 and R39 as shown in
Fig. 9.

When installing the capacito rs, leave
longish leads on C I (a large .47 J1F one)
and bend it ove r the jumper so it is out of
the way. Ceramic discs may not be sub
stituted for the .01pF filter capac itors
they must be Mylar. We also recom
mend a low-loss type such as Mylar for
C2.

Be sure to install jumpers from G to E,
fro m K to C, and across ECHO. After
testing we will install a jumper across
TEST. That four-jumper pad (RATE,

ECHO, TYPE and TEST) will accep t a
4PST DIP-switch if you wish. However,
none of those settings are likely to be
changed once testing is finished .

If your serial port requires RS-232 log
ic leve ls, follow this procedure: jumper
from D to H, from A to F, and from B to
the cathode (banded) end of D4. Pad E4
is now the TX DATA input and E5 is the
RX DATA output.

To generate CMOS logic-levels, in
continued on page 70
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the microwave region. It would not be
unreasonable to assume that micro
watts of energy in the low-microwave
region required kilowatts of energy
from a one-MHz spark-gap.

The Alexanderson alternator was a
mechanical/e lectrical alternator that
produced frequencies in the VLF re
gion . The frequency was determined by
the number of poles and the speed of
rotation. Although the alternator was
used to generate large amounts of RF
power, it was limited in frequency by
mechanical prob lems.

Ordinarily, vacuum tubes of the post 
WWI era wou ld not operate at UHF or
microwave frequencies . They did,
however, seem to represent the best
approach to researchers hoping for
UHF/microwave operation. .There
were two major prob lems with vacuum
tubes that kep t the operating frequency
low: interelectrode capacitance and
electron transit time .

There are two approaches to the re
duction of interelectrode capacitance.
One is the electrode size and geometry;
the other is the inter-electrode spacing .
Reducing the electrode size is not
always possible, however, because that
approach also limits the output power;
small electrodes are not able to dissi
pate large amounts of heat.

Increasing the element spacing in a
vacuum tube will decrease the capaci
tance, but will also increase the elec
tron transit-time . Geometry, size, and
spacing factors could account for some
of the progress in vacuum-tube design,
so that operating frequencies to 450
MHz were used in World War II.

As early as the 1920' s. investigators
had noted that electron transit-time
seemed to be a fundamental limitation
in the design of microwave vacuum
tubes. Electron transit-time is the time
required for an electron to travel from
the cathode to the anode . Proper grid
control of the electron stream requires
that the period of the alternating voltage
applied to the grid be long in relation to
the electron transit-time . It proved rela
tively easy to design around the transit
time problem at frequencies to 200
MHz, with 750 MHz reportedly attained
in the laboratory by Boyd and Phelps
(1927). But operation at frequencies
greater than 200 MHz proved difficult
to achieve on a commercial scale .

A solution to the transit-time prob
lem was proposed in 1920 by Bark
hausen and Kurz (Germany) . The Bark
hausen -Kurz osc illator (BKO) used a
special vacuum tube to generate 700
MHz signals. Figure I shows the BKO
tube . Here. the grid is made positive
with respect to the cathode and the
anode , exactly the opposite of the usual
arrangement. Electrons emitted by the
cathode are attracted by the positive
potential on the control grid. Some of
those electrons will strike the grid, but

-I
I
I
I

I
I
I
I-

FIG. 1-ELECTRONS oscillate In an elliptical
path around the grid In the Barkhausen-Kurz
oscillator.

most are accelerated through the grid
structure , towards the anode. Shortly
after passing the grid, however, they

.are repelled by the negative potential
on the anode, and are deflected back
towards the grid . The electrons will
oscillate in an elliptical path around the
grid structure . Output power can be
obtained by connecting the grid to a
load , and will consist of that minority of
electrons in the grid path that actually
strike the grid .

American development of the BKO
was hampered by an import embargo
imposed upon non-American vacuum
tubes during the famous radio-patent
wars of the 20's . The BKO could be
made from an ordinary vacuum tube,
but required a cylindrical, coax ial,
anode-grid configuration (as used in
German vacuum tubes). Most Ameri- .
can tubes, though, used a flat, sand
wich-like structure that was not adapt
able to BKO operation.

European work with the BKO, how
ever, continued. Kohl, in Germany,
succeeded in generating a 6-GHz signal
in 1928. Esau used BKO device s to
make full-duplex communications
across the English channel in 1930. The
frequency used in these tests was 1.6
GHz.

The BKO was one of the first dev ices
to overcome the transit-time limitation
by making it work to an advantage. The
BKO overcame the transit-time prob
lem by keeping the electrons oscillating
in a circular path in an electric field.
The vacuum-tube grid, however, was a
factor that limited available output
power; its small dimensions often re
sulted in the grid running white hot
during BKO operation.

A solution to that problem was
proposed in 1921 by A.W . Hull. His
solution was to delete the grid altogether
and keep the electrons in orbit by using
a magnetic field . Hull's original magne
tron has been much modified over the
years, but the basic principle is still
used today . Most microwave ovens, for
example, use magnetron oscillators.
One of the first modifications to the
Hull magnetron was made by Yagi and
Okabe , working in Japan . The Yagi
Okabe magnetron achieved greater out-

put power, and higher operating fre
quencies, by splitting the Hull anode
into two, or more , sections. There
were, however, still considerable de
sign problems to solve because the
small dimensions of the components re
quired for microwave operation made
the output power somewhat limited. By
the mid-30's, however, Cleeton and
Williams, working at the University of
Michigan , achieved operation at 50
GHz. Over the years, power and fre
quency have increased, making the
magnetron one of the primary sources
of microwave energy.

The power-vs-frequency dilemma
seemed unsolvable for several years.
But in the mid-30's, several investiga
tors simultaneously reached similar
solutions. Dr. W.W . Hansen (Stanford
University) and Drs. A. and O. Heil
began to think in terms of turning the
transit time to advantage through the
mechanism of velocitv modulation of
the electron beam . I~ 1935, the Drs .
Heil proposed to use the electron transit
time to control the electron stream. The
heating problem was not solved, but
was avoided because the electrons
would not actually strike the control
electrodes.

Russell and Sigurd Varian extended
Dr. Hansen's work into the practical
world in 1937when they used Hansen's
calculations to build the first klystron
vacuum tube. That device used the
transit time, and the deceleration of
bunched electrons, to generate micro
wave RF energy. Velocity modulation
of the electron stream in the klystron
produces the bunching effect. It is the
time between the arrival of successive
bunches at a collector anode that deter
mines the operating frequency of the
klystron. Arrival of each bunch repre
sents one cycle of RF energy.

The background material presented
thus far ' is intended to demonstrate
some of the problems that required
solution before microwave frequencies
could be used properly. The deve lop
ment of semiconductor devices saw
similar, if not identical, problems . The
high-frequency response of bipolar
transistors, for example, was limited by
the transit time of charge carriers (elec
tron s or holes) across the base region.
Attempts at reducing the width of the
base region in order to decrease transit
time produced additional problems; i.e.,
increased capacitance and decreased
tolerance to reverse bias potentials.

But even thin base-regions could not
solve the problem. In semiconductor
materials we will see a property called
electron saturation velocity, which is
analogous to a similar prob lem in
vacuum tubes . That limitation seems to
be a fundamental limit to the high-fre
quency operation of bipolar transistors.
But, like the vacuum tube transit-time
problem, we can turn that problem into
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Transfered electron ,devices
Joh n Gunn, of IBM, was studying

the properties of n-type gallium arsenide
(GaAs) material in 1%3. He noticed
that the current through the material
wou ld become unstable if the applied
voltage were increased above a certain
th reshold potential. It was discovered
that the current would pulsate at micro
wave frequencies if the E-field were
above that point.

Gunn suspected that a negative-re
sista nce pheno menon was responsible
for the effect he observed. Negative
resistan ce generators can be made to
oscillate under the right circumstances.
Gunn speculated that the negative-re
sistance phenomenon was due to a loss
of elec tro n mobility at the higher
applied voltage. That theory can be in
ferred from the fact that some materials,
such as GaAs, permit electrons to exist
in either of two, rather tha n just one,
conduction bands. In the lowest con
ducti on band, the effective electron
mass and electron energy are low. The
elec tron mobility in that conduction
band is high, so the material will act like
an ordinary ohmic resistance.

If the electric field is increased to ap
pro ximately 3 to 3.5 kV/cm, then the
electrons will become more energetic,
and will transfer to the higher conduc-

an advantage and use it to create micro
wave e nergy.
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that the GaAs material will osc illate,
but does not explain the structure of the
Gunn device or the mechanism of osci l
lations in those devices . There are two
different modes of oscillation in the
Gunn device .

Incident ally, it has become common
practice to ca ll the Gunn device a
"Gunn diode ," but that is not strictl y
correct : the Gunn device is not a diode.
In the Gunn device we are using oscil
lat ions in a bulk medium, not a PN junc
tion. The diode-like structure of the
Gunn device shown in Fig. 3 is not an
ordinary PN junction. The end sections
are not active, but are intended to
faci litate ohmic contact between the
electrodes and the active center region.
Also, it is the practice of some people
to refer to most solid-state microwave
osc illato rs as Gunn diode s, when , in
fact, they are of an altogether different
structure. One recent advertisement
listed as a "Gunnplexer" a device that
co ntained an IMPATT (IMPact Ava
lanche and Transmission Time) diode.
The Gunn device is adiode only in the
sense that it has two (di-) electrodes
(ode) , but should not be confused with
PN-junction diode s.

cCATHODE

FIG. 4-WHEN the Gunn device is biased at VTH, a domain builds up at the cathode end (a), drlft s
through the Gunn device (b), and Is collected at the anode (c).

tion band . An energy level of 0.35 eV
separates the minima of the two con
duct ion bands . The effect ive elect ron
mass increases in the higher-conduction
band, while mobi lity dec reases .

Figure 2 shows that an increasi ng
number of electrons are scattered into
the low-mobility (high-energy) cond uc
tion band as the applied potential in
creases above a certain threshold volt
age VTH. At potentials less than the
threshold potential, the electron velocity
increases linearly with the applied volt
age. That behavior is exactly as ex
pected in any material that obeys
Ohm's law. But at potentials greater
than V TH the number of electrons trans
ferred .to the low-mobility conduction
band increases with increasing voltage.
That phenomenon causes the net elec
tron velocity to drop, creating a nega
tive -resistance region between V TH and
a saturation potential Vs-

Microwave osc illators that depe nd
upon the transfer of electrons between
high- and low-mobility conduction
bands are called transferred electron
oscillators (TEO) .

The description of negative-resistance
operation adequately justifies the claim

I
I
I
I
I

: LOW-MOBILITY
~ , - - CONDUCTiON-BAND I

~I

FIG. 2-AT POTENTIALS GREATER than VTH,
an increasing number of electrons are scattered
into the low-mobili ty conduction band.

METAL
CONTACT
ELECTRODE

FIG. 3-THE GUNN DEVICE shows a diode-like
structure alth ough it is not a PN junenen,

LOW-RESISTIVITY
GaAs
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FIG. 5-A BRIEF output-eurrent pul se is gen
erated at the instant that the dom ain Is collected
at the anode.

metal contact electrode . That section is
made out of material with a relatively
low resistivity (i.e . 0.001 ohm/ern). Its
purpose is to insure good cont act with
the end electrode and to prevent metal
lic-ion migrat ion from the electrode into
the active region . The thickne ss of that
sec tion is ap prox imately I to 2 microns,
and it is grow n epitax ially onto the cen
ter sec tion.

The center section is the active re
gion in the Gunn device, and consists of
n-type gallium-arsenide materi al. The

can operate in either of two different
modes: transit-time (or Gunni mode and
the limited space-charge (or delayed
transit-time) mode. In transit-time
mode , the operating frequency is deter
mined by the thickness of the active
region. That mode does not require an
externa l tank circuit for proper ope ra
tion . In con trast, the delayed transit
time mode requires an extern al tank cir
cuit (i.e . , a tuned cavity) but is fre
quency-flexible and operate s with more
efficiency.

Transit-time (Gunn) mode
When a Gunn device is biased below

the th reshold potential V TH' the elect ric
field will be uniform throughout the de
vice. The .Gunn device will operate as
an ordin ary positive resistance in the
region ; i.e. the current will increa se
proportionally with the increasing volt
age .

But con sider the situation when the
Gunn device is biased to the thre shold
potenti al VTH ' Unde r that condition,
electrons are injected into the cathode
end of the materi al faster than they are
collected at the anode end. That causes
a domain (or region) to build up that has
an exc ess of electrons on the cathode
side and a deficienc y of electrons on
the anode side as shown in Fig. 4-a.
That domain drift s through the Gunn
device (Fig. 4-b) until it is collected at
the anode end . A new domain forms as
the old domain is collected at the anode
as shown in Fig. 4-c.

The output current from the Gunn
device maintains a low level until the
domain is collected at the anode . At
that instant a brief current pulse is gen
erated in the output circuits as shown in
Fig . 5.

The period of time between output
current pulse peaks is known as the
drift time for that particular sample of
material. The period, hence the op
erating frequency , is dependent upon
the length and the drift velocity (on the
order of 107 cm/ s) of the material.

Delayed transit-time mode
The delayed transit-time, or limited

space-charge accumulation (LSA)
mode is more efficient than the tran sit
time mode. The transit-time mode ,
while elegantly simple, suffers from low
efficiency and a frequency limitation .
that is determined by the thickne ss of

. the ac tive region . The delayed transit
time mode allows the Gunn device to
adapt to the frequency of an extern al
tank circuit. such as a high-Q resonant
cavity. Figure 6 shows an equivalent
circuit in which the negative resistance
of the Gunn device is shown in a nega
tive conductance placed in para llel with
the L-C tank circuit. Conductance Go
represent s the ohmic losses in the tank
circuit. The circuit will oscillate if -G

continued on page 86

TIME

oscillating frequency of the device in
one of its two modes is dependent upon
the thickness of that region , varying
from 6 GHz at 18J.tm to 18GHz at 6J.tm.
The device 's threshold voltage is also
dependent upon the thickness of that
region, and willvary from approx imate
ly 1.95 volts at 18 GHz, up to 5.85 volts
at 6 GHz.

The last section is the substrate layer
and is metallized to allow bonding to
the device' s support structure. Again,
low-re sist ivity GaAs material is used .

Gunn devices are not very efficient,
especi ally in the transit-time mode of
operation. Those devices may require
20 to 50 times more DC power than
the y produce in RF output. As a result
of the low efficiency, the substrate is
usually bonded to a heatsinking package.

When oscillating, the Gunn device

QUENCH REG ION

~ ~U~T~I~I~G!0.I~"UA~ _

C

VELOCITY

FIG. 7- THE DC BIAS VOLTAGE must be careful ly selected so that the total bias dro ps below VTHbut
remains above the sustaining potential on negative peaks of the RF cycle.

r
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Gunn devices
The observations ofGunn in 1%3 led

to the invention of the Gunn device as a
microwave oscillator. But negative-re
sistance oscillators were the subject of
speculation by Shockley as early as
1954. Esaki (1957) produ ced a two
terminal "diode" device that had a
negati ve-resistance property. That de
vice is now kno wn as the tunnel diode
or Esaki diode . Sommers suggested in
1959 that the Esaki diode would have
micro wave applications: the prediction
has pro ven to be accurate . It was
against that background that the Gunn
device was invented in the mid-60's.

The basic structure of the Gunn de
vice is shown in Fig. 3. This device
consists of three basic sections. The
first section provides ohmic contact be
tween the active center region and the

FIG. 6-GUNN DEVICE is shown as a negative conductance placed in parallel with an L-C tank ci rcuit.
The circuit w ill oscillate if - G is much greater than Go.
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HAVE YOU EVER HOSTED OR ATTENDED A
party and discovered that even though
you were having a good time and enjoy
ing the music and dancing , you felt that
something was missing? Perhaps some
thing was missing-a lighting system
capable of translating the disco beat
into a tantaliz ing light display. One fac
tor probabl y responsible for the absence
of such a system was its high price . The
systems that are available- and these
are for commercial use---cost hundreds
of dollars. Now, however , you can build
a multi-fun ction lighting-display control
sys tem that will rival many commercial
units . but for a fraction of their cost.

The system is called the Lumitron-4
and it has the following features:

• Four-channel control capability
• Separate function-control and

opto-isolated power-switching
units

• Manual and automatic bidirec
tional " light-chaser" action

• Manual and automatic " Iight
chaser" pattern selection

• Variable dwell-time for automatic
change of "light-chaser" direc
tion and light pattern

• Audio-response control
• Five pushbutton MODE controls

that select the following :
1. All display lights on continu

ously
2. Sound-sync-controlled inten

sity of all display lights sirnul
taneously

3, Sound-sync-contro lled rate of
light chasing

4. Constant "light-chasing" rate
5. Combination of modes 2 and 4

The power-switching system de
scribed in this article uses opto-isolated
triac drivers having the capability to
trigger any triac requiring less than a
lOO-mA gate trigger-current. The power
switching unit was designed to be lo
cated remote from the master-control
unit and the two are interconnected by
a five-conductor cable . Originally, a
six-foot cable with five-pin DIN plugs
was used, but the prototype has been
ope rated with the two units separated
by as much as twent y-five feet.

Channel-control signals output from
the control unit have a nominal + 5-volt
level when they are inactiv e and a + .7
volt level when active. Each channel is
designed to have a 25-mA current-sink
ing capability.

Figure I shows a block diagram of
the sys tem.

How it works
The heart of the Lumitron-4 (see

Figs. 2 and 3) is ICI, a 74194 presettable
4-bit bidirectional shift register with
modes (LOAD, SHIFT FORWARD, SHIFT
REVERSE) and timing that are controlled
by IC2 and IC3 respectively. Integrate d
circuit IC2 is a 7472 JK flip-flop with
AND-gated inputs, and IC3 is a 556 dual
timer with each timer configured as an
astab le multivibrator. The shift rate of
ICI is controlled by IC3-b, with RI4
serving as a RATE control, and IC3-a
clocking IC2. Switch S2 (FORWARD/RE
VERSE/AUTO) and IC3-a control the shift
forward and shift-reverse signals gen
erated by IC2. (The output of IC3-b is
AND-ed with the JK inputs to IC2 so the
shift-forward/reverse signals generated
by IC2 do not change while the output
of IC3-b is low; that is an opera tional
constraint for IC 1.) In its center AUTO
posi tion, S2 allows the Qand Q outputs
of IC2 to change states alternately with
eac h IC3-a clock pulse; this causes ICI
to alternate its shifting direction. Setting
S2 to its other positions keeps the out
put of IC2 constant after one clock
pulse and causes IC I to continue shift
ing in one direction. For example, if
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and CLEAR input s low. Those inputs are
connected together and are taken low
one of two ways , depending on the
position of 83 (MANUAL/AUTO). When
S3 is set to the MANUAL position, 84
(PATTERN-SELECT) selects the de
sired IC l-b and IC l-c iput levels and
when S5 (LOAD) is momentarily de
pressed, PRESET and CLEAR inputs go
low.

Switching S3 to the AUTO position
connects the Band C inputs of ICI
to the Q outputs of IC7, a dual JK flip
flop configured as a modulo-4 counter,
and ungrounds C5, the timing capacitor
for IC4. The output of IC4 is connected
to the PRESET and CLEAR inputs of IC2
and the ENABLE input of IC3-b. As long
as C5 is grounded, the output of IC4
remains high, and IC2, and IC3-b
function as describedabove. With IC5
ungrounded, IC4 functions as an astable
multivibrator with its rate controlled by
RI6 (DISPLAY) . When the output ofIC4
goes low, that causes the PRESET and
CLEAR inputs of IC2 to go low as well,
forcing the Q and Q outputs of IC2
high; this places ICI in the LOAD mode.
Additionally, the enable pin of IC3-b
goes low, disabling IC3-b and causing
its output to go low, and IC7 is clocked
causing it to increment its count.

When the output of IC4 again goes
high, IC3-b is enabled and its output
goes high providing the positive-transi
tion clock signal required by IC1 to
transfer the data on its inQ!!t pins to its
output pins . The Q and Q outputs of
IC2 remain high momentarily after the
"low" is removed from the PRESET and
CLEAR inputs because of internal propa
gation delay and the time constant de
termined by R9-C1. Resistor R9 also
serves as a current limiter for the out
put current of IC4, should 85 be de
pressed while IC4's output is high.

Sound activation of the Lumitron-4 is
controlled by IC6, a 386 high-impedance,
variable-gain audio amplifier. The
setting of R12 together with the value of
C3 determines the overall gain while
the input-signal level to IC6 is con
trolled by R13 (RESPONSE) . The output
ofIC6 is fed to QI and Dl/D2. The man
ner in which QI and Dl /D2 affect the
operation of the circuit is controlled by
S6 (see Fig. 4).

A description of the modes of opera
tion of the Lumitron-4 follows:

With S6-a depressed , 5-volts is con
nected to the "common" output line
and each output channel is connected
to ground. The console LED's and light
display will remain on continuously.

Depressing S6-b switches the collec
tor ofQI to the "common" output line
and grounds each output channel. The
intensity of the lights and conso le
LED's will vary according to the audio
input.

Switch S6-c causes 5-volts to be con
nected to the "common" output line,

POWER·
SWITCH ING

UNIT

MANUAL

MODE-SELECT SWITCH

OUTPUT
BUFFER

LIGHT
PATTERN

into IC 1 by applying four bits of data to
IC 1' s parallel inputs and forcing both of
its MODE-CONTROL inputs high. The
new display pattern will appear at ICI's
outputs after the positive transition of
the clock pulse from IC3-b. Inputs A
and D are permanently wired to high
and low states respectively, with the
states of inputs B and C being selectable.
The "high" mode-control signals to
ICI are supplied by IC2 and are loaded
by simultaneously taking IC2's PRESET

+5V

__T~_T__1
MANUAL

[

II

. DIRECTION
SE LECTION

TIMER

AUTO
SEQUENCE

ICI is shifting "forward" and 82 is
switched to the REVERSE position, ICI
will continue to shift "forward" until
the next clock pulse from IC3-a causes
the IC2 outputs to change states. This
state change will cause ICI to start and
to continue shifting in "reverse" until
82 is switched to a new position . The
time interval between pulses from
IC3-a is adjusted by the DWELL con
trol, RI5.

The desired display pattern is loaded

FIG. 2-G00D DESIGN PRACTICE dictates that all unused IC pins be tied either to five-volts or
ground. Numbers next to "<" symbols refer to PC-board finger numbers and to 56.

FIG. 1-BlOCK DIAGRAM of the lumltron-4 shows the many effects available and how they are
created.
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All resistors Y4 watt, 5% unless
otherwise specified
R1-R3, R17, R30-R33-1 000 ohms
R4, R6, R8-100 ohms
R5, R7-10,000 ohms
R9--22 ohms
R10, R12-1000 ohms, trimmer po

tentiometer
R11-220 ohms
R13--5000 ohms, potentiometer,

audio taper
R14-R16---1 megohm, potentiom-

eter, linear taper
R18-R29--330 ohms
R34-R37-100 ohms, 1-watt
Capacitors
C1-100 "F, 10 volts, electrolytic
C2-1 }.IF, 10 volts, electrolytic or

tantalum
C3, C4--22 }.IF, 10 volts, electroytic
C5, C6---220 }.IF, 10 volts, electrolytic
C7, C8, C10, C12-C14--0.1 "F, ce-

ramic disc or Mylar
C9--2.2 }.IF, 10 volts, electrolytic

(3.3 }.IF acceptable)
C11-1000 }.IF, 25 volts, electrolytic,

axial leads
C15-C18-0.1 }.IF, 250 volts, Mylar
Semiconductors
IC1-74194 4-bit bidirectional shift

register

PARTS LIST

IC2-7472 JK flip-flop
IC3-556 dual timer
IC4-555 timer
IC5-7417 hex buffer/driver
IC6---386 low-voltage audio amp
IC7-74107-dual JK flip-flop
IC8-IC11-MOC3031 optolsolated,

zero voltage crossing, triac driver
(Motorola)

IC12-7805 5-volt regulator
IC13-IC16---2N6342 8-amp , 200-

volt, triac
Q1-2N2907 or equ ivalent
LED1-LED4-.125-inch red LED
BR1--one-amp, 50 PIV, bridge rec-

t ifier
D1, D2-1N914 or 1N4148
S1-SPST miniature toggle
S2-DPDT miniature toggle
S3-3PDT miniature toggle
S4-2P4T rotary
S5-SPST N.O. momentary push

button
S6---5 (or 6) PDT interlocking push

button bank
T1-8-12-volt, 500 mA, wall-plug

transformer
J1, J2-5-pin DIN socket
J3-22-pin soldertail edge connec

tor, .156-inch spacing
J4--miniature phone jack

S01-S04--chassis-mount AC re-
ceptacle

F1-fuse (see text)
Miscellaneous: PC boards, IC sock
ets, enclosures, 5-connector cable
with DIN plugs, ribbon cable, hard
ware, terminal strips, materials for
infinity mirror. etc .

The following are available from
Design Specialty, 15802 Springfield
St., Suite SO, Huntington Beach,
CA 92649: Etched & drilled control
unit PC board (S79-2A), $1S.OO;
etched & drilled 56 PC board
(222S0-1), $8.50; etched & drilled
power-SWitching PC board (22280),
$8.50; all three PC boards (580),
$30.00; switch S6 (SW6), $16.00; all
three PC boards plus 56 (580-SW6),
$42.00; four 10-amp, 20-140 VAC
zero-switching solid-state relays
on aluminum base plate (PWR-4),
$75.00. In U.S., Canada and Mexico
add 5% shipping & handling; all
others add 10%. CA residents add
6% sales tax. Please allow three
weeks to process orders accom
panied by personal checks.
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REAR VIEW OF CONTROL PANEL shows how
controls are wired. Leads from LED's are visible
beh ind terminal strip.

connects diodes 01/02 to timer IC3-b
and connects each output channel to a
corresponding output of IC5. The dis
plays will sequence at a rate that varies
with the audio input. In the absence of
any audio, the displays will sequence at
a rate determined by the setting of RI4
(RATE).

Depressing S6-d connects the collec
tor of Q 1 to the "common" output line
and connects each output channel to a
corresponding output of IC5. The lights
will now sequence at a constant rate as
determined by the setting of R 14 but
their intensity will vary in synchroniza
tion with the audio input.

With S6-e depressed , 5-volts is con
nected to the "common" output line
and each output channel is connected
to a corresponding output of IC5. The
displays will sequence at a constant
rate as determined by the setting of R14.

+5V

PATIERN

D

R17
lK

B

A

• +5V

RESPONSE

REVERSE~I S2
I FORWARD
I

o

14 -E(- - - - - - - - -

MANUAL :l
---0 6,-.6

16~ -+-_+-_......J

2~ +--+__...J

8 -E(-------Q.~

R16
lMEG

9~---------,

...:I... LOAD
13 -E('----------Q 0--,

S5 *

3 <E(--------<Ql/\~,.....A-T-E • +5V

R14
lMEG

O . DWELL

,."'.- - - - .... +5V
R15
lMEG

7 (

FIG. 3-MAIN FRONT-PANEL switches and potentiometers. 5wich 52 is of the "center-off" type.
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FIG. 7-eONTROL-UNIT PC BOARD plugs Into 22-pin socket v.lth .156-inch spac ing.

The last board to be mounted should
be the one holding S6. It should be
positioned so that switch S6-a is at the
left when the switch assembly is viewed
from the front of the cabinet . Use
spacers at least 3/8-inch long when
mounting the switch board in the
cabinet.

Next month we'll finish construction
of the Lumitron-4 and show you how to
operate the device. We'll also give you
a few ideas on how to create an eye
catching display . R·E

I. 33/4 INCHES .1
FIG. 6-eOMPONENT SIDE of control-unit board.
If you etch this board yourself, all holes that
coincide on both sides will have to be jumpered
through. Take special care at IC sockets.

\. 3·3 14 INCH ES ." I
FIG. 5-FOIL SIDE of double-sided control-unit
PC board. Connector finger 22 Is at left .

plated-through, PC board (Figs. 5, 6,
and 7) is used for the control unit.

The mode-select switch, S6, is
mounted on a single-sided PC board
(Fig. 8). Parts placement and connec 
tions for this board were shown in Fig. 4.

Figure 9 shows suggested case di
mensions and provides a drilling-guide
for holes for the switches, pots , and
LED's.

The LED's, used to monitor output
channel activity, are press-fit into their
mounting holes and their leads con
nected to a terminal strip . The 330-ohm
current-limiting resistor for each LED
is connected directly between the
cathode lead and the appropriate loca
tion on S6 (refer to Fig. 4).

.J

11 6

LUMITRON <II CIRCUIT

00LH j'J,,,

l5

straightforward and parts placement is
not critical. A 22-finger double-sided,

b
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FIG. 8-SINGLE-SIDED BOARD is used to mount switch 56 (see Fig. 4 for connection details).

Construction
Construction of the Lumitron-4 is

+5V __---------.:-<--~-+-----J

FIG. 4-SWITCH 56 is used to select one of five possible modes of ope ratio n. LED's indi cate channel
activity.
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B the surrounding material and the dia
phragm material both remain constant).
The thickness of the diaphragm used in
the MD R-series headphone s is only 12
micrometers, or about one-tenth the
thickness of an average sheet of type
writer paper!

Protecting the driver against high
level inputs

From the relationships established
earlier regarding driver size and amount
of excursion as they relate to sound
pressure levels, we have seen that it is
nece ssary to increase the excursion if
you want to have a small-diameter
driver. However , a small-diameter
driver with a large excursion can de
velop a problem with the flexible wires
that lead to the voice coil. The voice
coil leads on the smaller diaphragm will
naturally be under greater stress than
will the leads connected to the voice
coil of the larger-diaphragm driver (see
Fig. 6) and, if conventional methods are
used the added stress will lead to re
liability problems.

To overcome this, Sony adopted a
new technique for attaching the voice
coil leads to the diaphragm, as shown in

12
1
\6,2,4 14 Fig. 7. The effective span of the voice-

\ I /. ALNICO coil leads is much longer with the new
12 MAXIMUM technique than with the conventional

ENERGY PROOUCT method and the stress on the wires is
r.-'"!-"-'-.;.OF SAMARIUM- . ' •

COBA T substantially reduced . Using that con-
nect ion method, Sony found that the
MDR-serie s drive units will accept a 40
milliwatt input continuously for a
period of 500 hours without damage.

Acoustically transparent earpads
From a sound-quality point of view,

it would be ideal if earpads could be
eliminated from stereo headphones.
Coupling from the driver to the listener's
ear would be more direct and there
would be no material between the driver
and the listener ' s ear to absorb sound
and deteri orate audio quality. Just as
listening to a loudspeaker system
through a curtain tends to degrade
sound quality because the curtain acts
as an acoustical filter, foam earpad s
tend to block sound transmission to
some degree. Yet, foam pads are neces
sary for wearer comfort in the MDR
series phones.

Afte r exa mining existing earpad ma
terial , Sony found that the cavities in
conventional foam earpads contain
many cell walls that block a cert ain
amount of sound going through the
cavity, as shown in Fig. 8-a. Accord
ingly, they developed a new type ofma
terial that has no walls in the cavities
across the sound path , as shown in Fig.
8-b. According to Sony, a special
chemical technique was required to
make the foam material from which the
MDR- series phone earpads were made.

Even the flexible ~-foot connection
cord used in the MDR-series phones was

B
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FIG. 5-TYPICAL RESPONSE CURVE for a
speaker system. The frequency fo is the mini
mum resonant frequency.

M, the heavier moving mass would de
crease the high-frequency response of
the single-diaphragm system and the
overall efficiency would also be lower.
Thus, increa sing compliance, C, repre
sents the only way to extend bass re
sponse. One way of increasing the
compliance of the diaphragm is to make
it very thin and flexible (assuming that
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FIG. 4-THE DEMAGNETIZATION and energy
product curves for Ferrite, Alnico, and samarium
cobalt.

FIG. 3-THE ENERGY PRODUCT Is the product
of flux density and magnetizing force , and is
very different for different materials.

B- K-GAUSS

FIG. 2-THE DEMAGNETIZATION CURVE cor 
responds to the second quandrant of the
hysteresis curve.

PERMANENCE
FACTORS

High compliance diaphragm for ex
tended bass

Figure 5 is a typical response curve
obtained for a speaker system. Every
speaker system has a minimum resonant
frequency, fo, which can be calculated
from the following formula:

1f ---
0 - 2 1rV Me

The quantity M repre sent s the
moving mass of the diaphragm, while C
repre sent s its compliance. Since sound
pressure decreases rapidly at fre
quencies below fo, it is important to
keep foas low as possible to extend bass
respons e. To do that, it is necessary to
increase the value of either M or C. If
you were to increase the moving mass,

using a very stro ng magnet. Of course
another way to increase sound-pressure
(assuming the voice coil of the driver
sys tem could withstand it) is to in
crease the amo unt of power fed from
the amplifier to the headphone driver.
In most cases however, the power
avai lable at the headphone jack of an
ampl ifier or receiver is limited by a
series resisto r that acts as a voltage
divider in series with the headphone' s
own impedance. That leaves only the
magnet as a means of increasing sound
pre ssure.

In the past the most popular perma
nent magnet s used in drivers were Fer-
rite and Alnico . Recentl y, however,
rare-earth magnets using ' a samarium
cobalt alloy have been developed. Let
us examine three types of magnetic ma
terial. The most important character
istic to examine is the so-called demag
neti zation curve. If we examine a
typical hysteresis curve for a magnetic
circuit, like the one shown in Fig. 2, the
demagnetization curve corre sponds to
the second quadrant of the hysteresis
curve, as shown in Fig. 3. The energy
product for a specific magnetic material
is the product of flux den sity (B) and
magnetizing force (H), and is very dif
ferent for different magnetic materials.

In Fig. 4 we see the demagnetization
curves and the energy product curves
for all three magnetic material s: Ferrite,
Alnico , and samarium-cobalt. The rela
tive quantities ( l , 2, 4, 12, 16, etc .) in 1..

the second quadrant are called the per
manence factor . The permanence factor
is approximately 1.8 for the Ferrite mag
net, 12 to 16 for Alnico , and I for _---l-L-'----l-~--J.J~T=-~-7;:__;~~

samarium-cobalt. When magnetic ma
terials are used at their maximum
energy-product point , it makes it pos
sible to produce a magnet having
optimum shape or smallest size. In ma
terial having a small permanence factor ,
like the samarium-cobalt used in the
Sony MDR -series phones, self-demag
netization is small. That makes it pos
sible to make a very small magnet that
is nevertheless quite strong .
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"My husband built it as a retreat from m
noise , air pollution , the genera /unrest , <0

and me. " ~

Specifications
You will have to listen to those

phones yourself in order to appreciate
how much of an improvement the new
design is. But just to give you some
idea of what to expect, here are some of
the published specifications of the
model MDR -7 phones. The phones are
dynamic types of course. The driver is
only 28 mm in diameter (lower-priced
models in the line have an even smaller,
23-mm diameter driver) . Impedance is
55 ohms at 1 kHz. Perhaps most
amazing is the sensitivity, which is 101
dB/milliwatt. The rated power is 40
milliwatts and at that power input-level,
the units will produce a sound pressure
level of 117 dB. The maximum power
handling capacity is 100milliwatts. Fre 
quency response is quoted as extending
from 16 Hz to 22 kHz (the flatness of
the curve is not specified). Headband
pressure is only 100 grams, far lower
than that of any other headphone we
have ever worn and one of the chief
reasons why those phones are so com
fortable to wear for long periods. R-E

and therefore acts as an acoustic
equalizer. That phase-shift correction is
especially important in maintaining
good high-frequency response.

The same plate also serves as a pro
tection device for the driver in case it is
overdriven by the amplifier. There are
fou r small metal sections (indicated by
four arrows), that will come in contact
with four similarly located sections of
the diaphragm so that movement of the
driver will be restricted in case of an
overload condition, preventing possible
damage to the diaphragm. That allows
the headphone system to produce a high
level of bass from a small high-compli
ance driver unit, without requiring a
separate damper.

b

b

SONY-DEVELOPED FO AM

~------ DEGREE OF
EXCURSION

J ...I---------- DEG RE E 0F
EXCUR SIO N

extremes to which the designers of
those phones went to insure top per
formance .

Equalizer with overdrive protection
feature

The top-of-the-line model MDR-7
phones have one additional construction
feature that is worth mentioning. The
diaphragm of that model is covered
with a metal plate that has several holes
in it, as shown in Fig. 9. The center sec
tion of that plate compensates for the
phase differences of sounds emanating
from the center and sounds coming
from the outer edges of the diaphragm

DIAPHRAGM

VOICE COIL

~~r::-=;~:;;~~-- OVER DRIVE PROTECTOR

~D1APHRAGM

VOICE CO IL VOICE COIL LEAD-WIRES

/- - - - ....... ......

- - --/ ---

EQUALIZER

a

a

VOICE COIL
LIMITER WILL
RESTRICT THE
MOVEMENT OF THE
VOICE COIL AT
THESE FOUR
SECTIONS.

CONVENTIONA L FOAM CROSSSECTION

---.. <, -, /- - -- ......~f
v 'v \
SMA LL DIAMETER

DIAPHR AGM
b

~..-- LEADWIRE FOR VOICE COIL

given special attention to insure that it
would not degrade the signal coming
from the amplifier or receiver. A special
"chemically-pure oxygen-free" copper
wire is used in making the cord to
minimize signal losses between the am
plifier and the drivers. According to
Sony, conventional copper wire is only
99..')% pure, with an oxygen content of
0.035%; the copper wire used in the
MDR-series connection cords however,
has a purity (copper content) of 99.995%
and an oxygen content of only 0.0006%.
While that quest for pure copper wire
may be thought of by some as a bit of
"overkill" it does serve to illustrate the

FIG. 9-THE DIAPHRAGM is covered by a small plate that acts as an acoustic equalizer as well as a
protect ive dev ice .

FIG. 8-NEW FOAM MATERIAL (b) developed for the MDR·series headphone earpads has no walls
across the sound path, improving sound quality.

&::: -- <::...-----r- -.......... y - -....... ....-:~~-.--.:::::~-----,
'v LARGEDIAMETER 'V/

DIAPHR AGM
a

FIG. 7-LENGTHENING the effective span of the voice-coil leads (b) reduces the stress on those
leads in the MDR-series headphones.

FIG. &-VOICE-COIL LEADS ON a small-diameter driver (b) will be under greater stress than the leads
on a larger-diameter driver (a).
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LEN FELDMAN
CONT RIBUTING EDITOR

Videotape is just as important as any other component in a
home-video system. Knowing what to look for can help you
choose the right one.
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TH E STATE MENT ABOUT A CHAIN BEING
only as strong as its weake st link ap
plies as much to videotape recording
as it does to anything else . In any home
video-recording system, there are
several elements that can prove to be
the limiting factor in determining the
picture and sound qualit y that you ulti
mately obtain.

If you are taping a TV program , the
elements involved include : the quality
and signal-strength of the received sig
nal ; the signal-to-noise ratio of the TV
tuner section of your VCR; the quality
of the record-electronics of the VCR;
the characteristics of the videotape
being used ; the characteristics of the

playback electronics of the VCR; the
performance of the RF modulator that
allows you to connect from the VCR' s
RF output directly to the antenna input
of your TV set, and finally, the quality
and performance characteri stics of the
TV set on which you view the playback
of the videotape.

If you are using a video camera as a
program source, that extra element 'Cor
rather, its abilit y to prov ide a noise
free, high-resolution video signal to the
input of your VCR) must also be con
sidered a part of the "chain. " In either
event, the tape you use is a critical link
in the video chain. To be sure, all man
ufac turers of videotape intended for

home use claim that their product is
"the best " and that you would be ill
advised to use any other.

In fact , though, there are substantial
variations among the different video
tapes-variations great enough so that
the viewer can easily distinguish be
tween pictures recorded on one type of
tape and tho se recorded on another, in
ferior type. There are mechanical dif
ferences among the cassette housings
as well as differences between the tapes
them selve s, but for this discussion we
will ju st concentrate on the differences
among tapes . Theo retically, the cas
sette shells or housings used for either
the Beta format or the VHS format of



FIG. 1-VIDEO FREQUENCY-RESPONSE of the best and worst videotapes tested differed by almost
5 dB at same frequencies.
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Signal-to-noise ratios
In discussing the signal-to-noise ratio

of audio tape, one establishes some

Note that the two plots are not to be
regarded as continuous curves, since
only six discrete frequency points were
measured for each of the tapes. Inter
estingly, none of the tapes did very well
above 3.0 MHz, though there is no easy
way to tell whether that was the fault of
the video deck (a high-performance
"industrial" model was used so that it
would not be a limiting factor) or the
tapes themselves. From our own ex
perience with home-type videotape re
corders we are fairly certain that at least
up to the 3.0-MHz test frequency,
those results are indicative of the tape's
frequency response capabilities and not
of the machine's. That is because no
home machine we have ever en
countered has had such a good response
that it was down only about 5.0 dB at
3.0 MHz. (Typically , response of the
entire loop-record/play via tape , and
including the tape machine's elec
tronics-is down anywhere from 7.5 to
15 dB at that frequency .)
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reference signal-level (usually the level
that causes a 3% total harmonic-distor
tion content during playback of a mid
range-frequency signal) and measures
"tape hiss" or noise relative to that
level. In the case of videotape, it is a bit
more complicated than that. To begin
with, there are two kinds of noise that
are of interest: noise relative to a
reference luminance-(brightness) signal
and noise relative to a reference
chroma-(color) signal. Beyond that, the
chroma signal-to-noise ratio can be
further broken down into AM (Ampli
tude Modulation) and PM (Phase Modu
lation) noise, since both of those will
affect the color signal.

In the tests referred to earlier , the
range of signal to noise with respect to
a luminance reference-signal was be
tween a high of 45.5 dB and a low of
40.5 dB. Note that signal-to-noise ratios
in video are lower than they are in
audio. Obviously, our eyes are more
tolerant of "snow" or noise in a video
picture than our "ears are of audible
"hiss ." Interestingly, most home video
cassette recorders have a video signal
to-noise ratio of between 40 and 45 dB,
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videotape must conform, within fairly
tight tolerances, to the requirements of
the licensors who have signed agree-
ments with the various tape manufac- -5
turers. (Sony licenses tape makers to
package videotape in Beta-type hous-
ings while lVe licenses those who wish
to package tape in VHS-type cassettes .)

Criteria for good performance
Assuming that you could separate

the various elements of a videotaping
system so that you can examine the
performance of just one of those ele
ments (in this case ; the tape), what per
formance criteria would you evaluate?
To begin with, you would want to know
something about the storage-density
capability of the given tape. The more
densely packed with magnetic particles
a given tape surface is (and the smaller
those particles), the better the fre
quency-response capability of the given
tape . And better frequency response
means better picture definition or pic
ture resolution.

One test signal that has been used to
evaluate frequency response of both
videotape and videotape decks is a
.multiburst test tone, containing six
bursts at frequencies of 0.5 MHz, 1,25
MHz, 2.0 MHz, 3.0 MHz, 3.58 MHz,
and 4.2 MHz each . Normally, that type
of test signal includes a 3.58-MHz color
burst signal. In checking the frequency
response of a sample of videotape,
though, it is a good idea to omit the
color-burst signal. If it were present it
would activate the color circuitry in the
reference videotape recorder being
used to make the tests . That circuitry,
if activated, blocks the passage of fre
quencies beyond 3.58 MHz in many
home-video recorders.

Speaking of reference recorders used
in testing videotapes, it is fairly obvious
that you would want to use a VCR that
is, in each of the characteristics (signal
to-noise ratio, for example) to be ex
amined, significantly better than those
of the tape(s) being tested.

In a recent test of a group of video
cassette tapes performed by a qualified
and well known video laboratory, the
frequency-response capability of the
tapes tested ranged from the response
shown in the upper curve of Fig. I, to
the lower curve of the same figure.
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available for home use is equipped with
any sort of elec tron ic noise-reduction
system (such as Dolby B), and it is not
surprising that the best audio signal-to
noise ratios of most home VCR's range
from 40 dB to, perhaps, 45 dB. Con
trast that with the audio SIN range of
tapes (typically 52 dB to 55 dB when
measured on a professio nal or industrial
type of VCR) and you can see that
audio signal-to-noise is more likely to
be a function of the VCR on which the
tape is being used than of the tape 's
own limitations.

tioned and remained fully capable of per
forming its function of cooli ng the fuel."

In a second statement, the Society pro
poses that nuc lear fuel-cycle centers "be
developed and operated under interna
tional safeguards, and that fuel-cycle ser
Vices-including spent-fuel storage, re
processing, and waste management
should be availab le as soon as possible to
utilities and the internationai community."

Copies of the policy statements can be
obtained from ' the American Nuclear
Society, 555 North Kensington Ave., La
Grange Park, IL 60525. R-E

Mechanical considerations
Home videotape users will also want

to consider the mechanical reliability of
the tapes tha t they use in their VCR
machines. One of the chief advantages
of videotape (as opposed to videodiscs
that are much less expensive than
equivalent lengths of videotape) is the
ability of the user to erase previously
recorded material and use the tape over
and over again . In order to fully realize
that advantage, the tape must remain
intact and unstretc hed with repeated
use . In addition, the tape housing must
be molded to prec ise tolerances and in
ternal parts (as many as thirty or more
in , better-made cassettes) must not
cause tape jamming or increased fric
tion as the cassette ages and is used re
peatedly. In general, most of the ava il
able tapes we have seen and used have
no serious problems in that regard, but
of course the entire home VCR field is
still too new to be able to say, with
any certainty, that " videotapes should
last a lifetime . R-E
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Audio signal-to-noise ratios
Although there are substantial varia

tions in audio signal-to-noise capabili 
ties of videotapes, we have found that
in general the tape itself is not the
limiting factor when considering audio
SIN in a home video system. Remem
ber, even at the fastest speed (shortest
record/play time) for the VHS video
recorder format, the tape is traveling at
a very slow 1.31 inches-per-second. At
longer record/play formats , the speed,
of course, is reduced even further. Beta
speeds are not much different from
VHS tape speeds . Add to this the fact
that not one of the machines commonly

Reactors can fail safe
The American Nuclear Society, in a re

cent policy statement, expresses confi
dence that emergency core-cooling sys
tems (ECCS) can keep the nuclear fuel
f rom overheating when the regular cool
ant is lost. That -confidence, the Society
states, is based on understanding the re
quirements of those systems, extensive
experimental verif ication , ... and frequent
inspection and testing, both during con
struction and when in service.

" Even in the Three-Mile Island acci
dent," the paper noted , " the ECCS func-

500 1K
FR EQUENCY - Hz

FIG. 2-VARIATIONS in audio frequency-respo nse among the var ious videotapes tested will not be
as noticeable as variations in video frequency-response to the average user.

greater: from 10.8 kHz (poor) to a 12.1
kHz (much better) . Subjectively, how
ever, those variations (both at the bass
and treble ends of the spectrum) would
be far less obvious to a typical user
than would be the variations in video
frequency response described earlier
because of the generally inadequate
audio sections in most TV receivers.

sponse, or the frequency extremes at
which response falls off by 3 dB from
some midrange-frequency reference
level (such as I kHz).

Figure 2 shows the range of response
capabilities measured in tests of eighteen
different brands of tape. Variations in
bass response were minimal, with the
best tapes having good response down
to 47 Hz and the poorest only some
what worse , having their - 3dB roll-off
points at 49 Hz . At the high end of the
audio spectrum, however, variations
among the different tapes were far

indicating that, in that respect at least,
it is a toss-up as to whether the tape or
the tape deck will prove to be the limit
ing factor.

In the case of signal-to-noise ratios
relative to a chroma signal, the signal
to-noise measurement in the above
men tioned tests was made using the red
output of' -a color-bar generator as a
reference. Both AM and PM chroma
noise was measured from 100Hz to 500
kHz. Resu lts of the chroma AM-noise
test s ranged from a high (best) of 42 dB
to a low (poorest) of only 33.5 dB. The
poorest figure was obtained from a
brand of tape that is not well known or
wide ly distributed in this country; but if
suc h a tape were used it would yield a
very poor signal-to-noise ratio when re
cording color-TV pictures. Chroma PM
signal-to-noise ratios varied from a high
(bes t) of 40 dB to a low (poorest) of
only 33.5 dB, the latter figure again ob
tained from the same "off brand."

Audio performance of videotapes
In general, we have found that the

audio-performance qualit ies of video
tapes closely follows their video per
formance. That is, tapes that exhibit
good characteristics in video, have
good audio tracks as well. Still, there
are considerable variations in audio
performance', even among the better,
well known, brands. Of primary interest
in the case of audio is frequency re-

Dropouts-long and short
A tape may exhibit excellent fre

quency response, good signal-to-noise
ratios, and no mechanical prob lems
whe n operating in a VCR, but unless
that tape is uniformly coated with mag
neti c particles and has a smooth surface
that remains in intimate contact with
the video record/playback heads, a
large number of dropouts may occur
during playback. Those may be seen as
noise streaks, occasional horizontal
breakup, or even as vertical roll of the
picture in extreme cases. The effect will
depend largely upon the duration of the
dropouts as well as upon how frequent
ly they occur. A short dropout would
be 5 microseconds in duration or less .
Medium-length dropouts would last for
about 10 microseconds, while long
dropouts would be 15 microseconds or
longer. Typically, over a period of one
minute of observation, superior video
tapes will have 10 or fewer short drop
outs, as few as 6 medium-length drop
ou ts, and no more than 2 to 4 long-term
dropouts. At the other end of the quality
sca le, we have seen tapes with as many
as 100 short, medium and long-term
dropouts in the same one-minute period.
Severe dropouts in a tape may be more
annoying to viewers than poor fre
quency response, inferior signal-to
no ise ratios, or less-than-perfect audio
performance.
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The distance between the transmitt er
and the detector, and the angle they form,
will determi ne the distance, D, from the
robot that the object can be sensed. The
transmitt er and detector must be aimed
inward at equal angles for accuracy . (Re
member that " the angle of reflection
equals the angle of incidence;" and, the
larger the angle, the farther away-up to
about 20 inches in this case- an object
can be detected.)

Using infrared light means that the
system can be used under almost any
light ing conditions since the infrared de
tector is not very sensitive to visible light.
For that matt er, the robot could even
detect obstacles in the dark-c-it carries its
own "fiashlight."

Figure 89 shows the infrared-projector
assembly used on Unicorn-I. When used
with a lens, the 2174D infrared lamp gen
erates a beam that is usable to a distance
of about 20 inches.

The dimensions shown for the lens
tube are only approximate, since there are
so many variables (lens type, detection
distance required, etc .) involved. The best
way to find the dimensions you will need
is to set up the lamp in its housing at one
end of a ruler and to move the lens back
and forth until you can see the beam
focused into a spot on a screen or sheet of
paper placed at distance D-your target
distance . Don't forget that D is measured
from the front of the robot, and not from
the transmitte r (or receiver).

Note the distance between the lens and
the aperture of the transmitter assembly
and make the lens tub e that length. Criti
cal adjustments can be made later by
adjusting the position of the lamp housing
slightly. The final assembly step, before
mounting the projector on the robot, is to
glue the lens in place in the tube using
either epoxy or lens cement. Take care

4·40 WASHER

CONTACTOR ROO - 1.50 OR 3.0 INCH SECTION
COAT HANGER WIRE
FRONT -1.50
REAR - 3.00

O~TZ!f\~CLE ./ I '\
I 0 \

IR / IR
OETECTOR TRANSMITTER

A \

NOTE: ANGLE A MUST EQUAL ANGLE B
FIG. S8-INFRARED TRANSMITTER AND DE
TECTOR are mounted on sides of robot's body
or dome. Angle A must be equal to angle B.

MOBILITY BASE FRONT OR REAR PANEL

.12510- 1.00 LONG
COMPRESSION SPRING

® .50 OIA.BRASS OR STEEL WASHER

t!'t1!1:t(~ ~======::[Jr--- -4·40 CAP NUT

I
I
I
I

~ - 10-32 MACHINE SCREW - .375LONG
ORILLEO THROUGH WITH NO 42 ORILL

TOP

VIEW ~~~::::=;::o----r- c
o
'"-.L a

CONTACT·SENSOR ASSEMBLY

SlOE 1-1.125 ~I
VIEW I

ets may not be necesary since the switch
es can be mounted directly on the bottom
plate of the mobility base.

Connection of the switches will be dis
cussed later .

Proximity sensor
Whi le the contact-type sensor de

scribed above is extremely useful, there
are times when it could prove embarass 
ing (or worse) to have the robot collide
with something. It would be better if it

[--.625

ALL OIMENSIONS IN INCHES

MAKE SWITCH BRACKET FROM
0.0625 X 1.50 ALUMINUM SHEET.' ~ _

FIG. S6-CONTACT SENSOR tells the robot when it has bumped into something . Cap nut at end of
rod should be provided with cushioning material (see text).

FIG. 87-COMPLETED CONTACT SENSORS
used in original Unicorn-1 . In this case, dual
swit ch -assemblies were used.

NOTES:

@ IR LAMP TYPE 21740 OR EQUIV.

CD IR LAMP HOUSING - .500 OIA.ALUM. ROO

CD .875 OIA. ALUM. INSERT -1.0•.502
LENGTH .625

@ LENS TUBE - 1.00 OIA.• .0625 WALL- ALUM.
TUBE

® LENS, OOUBLE CONVEX, FOCAL LENGTH
48mm TO 55mm, OIA. 1Bmm TO 22mm

o ALL OIMENSIONS IN INCHES EXCEPT FOR LENS--....;....--_.......
FIG. S9-INFRARED LAMP HOUSING can be held in posit ion in lens tube by set screw, once proper
pos ition has been determined.

could sense the proximity (nearness) of
an object and either stop or, if under com
puter control, take evasive action.

Figure 88 shows how an infrared -light
type proximity sensor would work. The
transmitter, mounted on the robot's right
side and angled slight ly inward, projects a
beam of infrared light that will be
reflected by a nearby object to the infra
red detector, mounted on the robot's left
side and also angled toward the target.
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PARTS LIST-CONTACT SENSORS

Description or
Item quantity Source

Contact rod 1.5 Inches coat-hanger wire

" 3.0 Inches r r

Mobility-base 10-32 X % f1at-
bush ing head screw , (2) hardware store

" 10-32 nut (2) "
Cap nut 4-40 (2) "
Compression .125 1.0., 1 Inch

spring long (2) ball point pen

Washer 4-40 steel (2) hardware store

" .5-inch brass (2) "
Lever-type switch 2 or 4 Radio Shack (cata-

log No. 275-016)
or equivalent

Switch bracket 1.5 X 1.5 X .0625 scrap or hardware
aluminum (2) store

PARTS LIST-PROXIMITY SENSOR

Description or
Item quantity Source

TRANSMITIER:

Infrared lamp 21740, 12-volts electronic-supply
house

Lamp housing .5-inch aluminum hardware store
rod

Lens tube aluminum tub ing,
1-lnch 0.0. X
2.25 inches long "

Lens & lens ce- double-convex, 48- Edm und Scientific
ment 55mm focal 101 E. Gloucester

length, dlam. to Pike
fit lens tube Barrington , NJ

08007

Description or
Item quantity Source

RECEIVER:

Sensor housing 5-lnch aluminum
rod &washer hardware store

Lens tube aluminum tublnq,
1-lnch 0 .0 . X 2
inches long "

Lens &lens ce- doub le-convex, 20-
ment 30mm focal

length, diam. to
fit lens tube Edmund Scientific

PC board 1 ($2.50 + $1.50 Hal-Tronix
S&H if tota l or- P.O. Box 1101
der less than Southgate, MI
$15.00) 48195

R1 68 ohms , '/2-watt

R2 22,000 ohms, '1. -
watt

R3 10,000 ohms , '1._
watt

R4 4700 ohms , 'I.-watt

IC1 7404 hex inverter

01 2N2222 or equ iva-
lent

02 FPT-100 or equiva-
lent (Radio
Shack 276-130)

01 1N52273.6-volt
Zener diode

02 1N5231 5.1-volt
Zener diode

03 1N4001, 50PIV, 1-
amp diode

RY1 5-volt OPOTDIP
relay (Radio
Shack 275-215
or equ ivalent)

not to get any of the adhesive on the lens.
Th e comp leted transmitter assembly is
shown in Fig. 90.

A diagram of the infrared-receiver as
sem bly is shown in Fig . 91. As in the case
with the transmitter, the dimensions are
approximate. To determine the final di
mensions, a method similar to the one
outli ned above is used.

First, cover the aperture of the detector
housing with a translucent material, such
as Scotch brand Magic Tape, to make a
focusing screen . Attach the detector
housing to a ruler and aim the ruler at a
white or light gray surface placed at dis
tance D. When making your final calcula
tions, don't forget about the angles in
volved! Move the lens back and forth
along the ru ler until a sharply defined
spot is seen on the focusing screen. The
distance between the lens and the end of
the detector housing will determine the
length of the lens tube.

As in the case of the projector, cement
the lens to the focusing tube and perform
the cr itical focusing adjustment with the
detector hous ing.

In performing these measurements, the

~ pu-UJ//{//L
:.......,. NOTES_ r---. 6 t5 
OR EQUIV.

DO DIA . At. ROD

'D . . :502 - t.E

FIG. 90-UNICORN-1's infrared transmitter.
Note insulating sleeve fo r lamp.

projector and receiver assemblies should
be placed in the positions they will occupy
when mounted on the robot, and be angled
accordingly. If this is not done, the results
of the measurements will be invalid.

Rece iver circuit
Both the transmitter and receiver can

be operated from the robot's 12-volt pow
er supply. A schematic for the receiver is
show n in Fig. 92 (and the foil pattern and

parts -placement diagram in Figs. 93 and
94, respectively).

The heart of the receiver is an FPT-100
infrared phototransistor (Radio Shack
part No . 276-130 is an acceptable substi
tute). Its collector is connected to the 12
volt supply through a 10K load resistor,
R3. The collector is also connected to pin
1 of ICI through a 22K series resistor and
through a lN5227 3.6-volt Zener dioide
(D 1). That keeps pin 1 at a logic "high"
when the detector is receiving no input.

The IC supply voltage of 5.1 volts is
provided by D2, a 1N 5231 Zener diode .
This diode also provides the coil-voltage
for RYI, a DIP relay of the same type
used on the relay board described in Part
7 of this series. The circuit operates as
follows:

When the infrared sensor, Q2, is at the
optimum distance from a reflective obsta
cle, the reflected infrared light is at a
maximum. The sensor is biased into a
state of saturation and its collector volt
age drops to zero. The 3.6-volts present at
pin I of ICI also drops to zero, caus ing
the output at pin 2 to go from 3.6- to five
volts (logic "high"). This biases tra nsis-
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CD MAKE FROM 1.000.0., .06WALL, ALUM.
TUBE

@ MAKEFROM .86 0.0. WOO OORALUM.
ROO

CD MAKEFROM 1.00 0.0., .50 1.0.,
FIBER WASHER •

® ALL DIMENSIONSIN INCHES EXCEPT FOR LENS
FIG. 91-USE A CARDBOARD OR PLASTIC sleeve to prevent FPT-1oo leads from shorting to metal
housing.

CD MAKEFROM .50 ALUM. ROO ANDWASHER

CD CUTFPT·l 00 LEADSTO.25" , SO LDER
18" CONNECTINGWIRES TO PC BOARD

We've been receiving a lot of corre
spondenc e from readers who are
building- or contemplating build
ing-their own versions of Un icorn -I .
We'd like to see more, along with nice
sharp photographs, so we can publish a
segment showing off those robots and
presenting some of the innovations
that you've come up with. Write to
Radio-Electronics, 200 Park Avenue
South, New York, N Y 10003 and
mark your envelope "ROBOT U P
DATE."

~-1-1/2INCHES4

FIG. 93-YOU CAN ETCH detector board your
self from this pattern. Ready-made boards are
also available (see parts list).

DOUBLE
CONVEX
LENS

1 : 150-+-=-'00-=1 2;~~
00f'4\ CD 1\ t
~~ , ~

LENS: I I T
20TO 30mm : II ';' I!.
FOCAL LENGTH I L

G) LENS FOCUSING TUBE

I--l .00-----!..-L

L_----==S-:2:::-:-~l 0.1875

FPT·l00 IN CAR OBOA~oT
TUBE CD

~
1 '001-.251--

-11- .06

l==rr
FPT - 100 CD
HOUSING 1

FIG. 92-INFRARED-DETECTOR circuit is simple enough to be buill on perforated construction
board. FIG. 94-DETECTOR BOARD is connected to

FPT-100 sensor by 18-inch leads. See text for
motor-control connections.
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tor QI , a 2N2222, into saturation, caus
ing curr ent to flow through the coil of the
relay and opening th e relay's normally
closed contacts, thereby cutti ng off power
to the appro priate control circuitry.

Connection to robot
Depending on how advanced your own

robot is, the signals provided by the sen
sor circui try can be used in several ways.

If the robot is still operating at th e end
of a "tether," the contact-sensor switches
and the proximity-sensor relay can simply
be connected in series with the moto r cir
cuits (like the limit switches) and used to
cut power to the motors when an obstacle
is detected. This is why you might wish to
use two switches each for the front and
rear contact-sensors-one switch can
control the right-hand wheel, and one the
left-hand one. Unused switch or relay

contacts can be used to actuate the
robot's horn (or some other audible or
visible signaling device) to alert you that
it has run into difficulti es. Without logic
circuits, there's not much more that can
be done at thi s stage.

If the robot is using radio- or comput
er-control, the output of the det ectors can
be connected to the appropriate " drop
dead" sections of the latch board (see
Part 9) to achieve the same results.

Finall y, if you are using a computer, a
prog ram can be writt en to make use of
the "drop-dead" signal. For example, the
computer could be programm ed to re
spond to that signal and make the robot
back up a bit, make a 45-degree turn, and
check again for an obst acle . If none were
present, it could continue its travel. And
that just scratches the surface of the
responses that could be programmed.

Th e rest is up to you, for thi s is the end
of the Unicorn-I series. We've shown you
how to build a working robot, and how to
enhance it with radio- and computer-con
trol. As you cont inue to work with your
robot you' ll find its capabilities limited
only by your imagina tion and resources.

Th ose of you who have built your own
robots can take pleasur e in knowing that
you are advancing the science of robotics.
In the near future, much of the hazardou s
and tedious work now performed by
hum ans will be car ried out by robots.

Even now we are seeing robots explore
par ts of the solar system that man will not
visit in person for tens-e-or hundreds-s-of
years. Enormous progress is being made
in creatin g robots to serve in areas where
man' s help is either unnecessar y or im
possible to provide . What will be yo ur
contribution to the age of robotics? R-E
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MOST OF US REMEMBER HAL. THE UN
likely star of Stanley Kubrick's 200/: a
Space Odyssey. When the film was
made in the late 1960's, the idea of con
versing with a computer was pure
science fiction. But as has happened so
often, yesterday's science fiction is to
day's technology. Speech synthesis by
computers is familiar to most of us by
now, but what about the area of speech
recognition?

While speaker-independent recogni
tion of connected speech by a computer
is still a decade off, firm toeholds have
been established in developmental areas
important to its eventual success.

We're going to take a look at some of
the speech-recognition systems now
available, and what's being done to im
prove the state of the art .

A simplified explanation
Speech-recognition systems rely on

the matching of a spoken word to a
stored model of that word. In practice,
the way words are modeled is the key
to the success and accuracy of a sys
tem-as well as to its expense, speed,
and more .

Generally, the user of the system is
asked to speak each wore! in the sys
tem 's limited vocabulary several times.
Those spoken samples are analyzed by
a variety of techniques, and the
samples of each word or phrase are

compared to one another. Differences
are minimized, similarities maximized,
and the resulting model (called a tem
plate) is stored in the system's memory.

Once the "training" has been com
pleted , any word or phrase spoken into
the system is analyzed using the same
techniques used in deriving the tem
plates. That analyzed data is compared
with the stored templates, and a score
assigned to each match. If no score is
high enough to be accepted as e fit, the
system gives a "non-recognition" mes
sage or asks to have the word repeated.
If more than one word is scored high
enough so that there are several pos
sible fits, the system can ask which is
correct or ask to have the word re
peated. However, in about 98% of all
attempts, a single word is recognized
uniquely.

Since it's important in matching a
word to know precisely where a word
begins or ends, there is usually some
hardware or software incorporated to
give that information. Also, there is
usually some provision for normalizing
the time distribution of the word-that
is to say, the duration of the voiced
sounds within the word. Without time
normalization, variations in the ways
we pronounce a given word would
make matching it against its template
very difficult.

Generally, both time-dependent and

time-independent analyses are done.
The time-independent analysis is usually
concerned with the spectral distribu
tion of the word. For example, a spectral
distribution analysis (called a histogram)
of the word "six" would show that the
word has a lot of " s" sound within it,
but not that the "s" sound occurs
twice, once at each end of the word.
Rather, the spectral histogram would
show how much energy appeared at
anyone' frequency during the speaking
of the word. In practice, narrow bands
of frequencies are usually sampled-al
though there is some progress in the
Fourier analysis of speech through new
hybrid analog/digital microprocessor
technology, but that's a subject best
left until it can be covered somewhat
more meaningfully.

How it works
Let's take a look at the elements of

most of today's speech-recognition
hardware in a little more detail. (see
Fig. I) The first step is to provide as
favorable a signal-to-noise ratio as pos
sible. A noise-cancelling mike close to
the speaker's mouth (often on a head
set) and push-to-talk operation help to
accomplish that.

Also, there is usually some pre
emphasis and shaping of the incoming
audio to help eliminate background
noise and help accentuate some of the

CIRCUITS ""ITN EARS
Speecn-recoqnttion systems let you speak to your com
puter. Here's a look at what they're all about.

MARTIN BRADLEY WEINSTEIN



FIG. 1-GENERALIZED block diagram of a speech-recognition system shows how a spoken word is
processed so that it can be recognized by a computer.
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weaker segments of the speech spec
trum. Some form of automatic gain con
trol is usually used, either in the form of
an analog compressor or as a part of the
computer's task .

Since spectrum analysis is time in
dependent-and since it can be used to
indicate whether or not speech is
present-the incoming speech is first
analyzed for energy content in each
voice-frequency spectrum sub-band of
interest. While the energy content in
each sub-band is significant, the ampli
tude variations of speech overall are
generally of no help in analyzing speech;
instead, zero-crossings have been found
to convey the most significant speech
information. Those are counted to give
frequency information, although in
some methods the interval between
zero crossings is counted instead.

In addition to the energy content in
each frequency sub-band, some measure
ment of the rate of change of speech
spectrum-energy (rapid for explosive
sounds for example, and gradual for
vowels) might also be made.

Once the end of the word has been
detected, the word is framed, defining
its beginning and end, and time-related
acoustic phenomena are analyzed. An
acoustic-feature detector extracts key
features, including pauses, vowels and
vowel-l ike sounds, formants, and so

on. Then the word is divided into a
number of equal parts (Threshold Tech
nology, for example, uses 16 samples
that are spaced equally in time) to ob
tain a time normalized pattern of those
key features .

Those patterns are compared with
the templates stored in memory; the
algorithms that are used for those com
parisons are a key difference between
the various speech-recognition sys
tems. In all systems, the input word is

HEURISTICS model 5000 speech-recognition
system transforms Lear Siegler's ADM-3A into
a voice-actuated terminal .

compared against the stored vocabulary,
and the similarities and difference s are
weighted into a correlation score.
Those scores might be expressed as a
product, a vector distance, a probability
evaluation, or a figure of merit . The
score is a nume rical characterization of
how good the match is.

Most systems require that the
match-or "fit" -exceed some mini
mum value in order to be valid. Larger
vocabularies, or more critical applica
tions, often require a higher minimum
value .

Speaker dependence
Let's conside r the problem of recog

nizing more than one voice. For the
speaker-dependent recognition systems
available today (speake r-dependent
means that the system can only effec
tively recogn ize words spoken by the
person who trained it), there is an easy
answer: trade-off vocab ulary for more
voices . A syste m capab le of recognizing
one speaker and a vocab ulary of eighty
words could just as well accommodate
two speakers, eac h training it to a list of
forty words-or eight speakers and ten
words , five speakers and sixteen words,
and so on .

Bell Labs has successfully made
speech-recognition systems capable of
recog nizing isolated " utte rances"
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HOW MIKE OPERATES
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Mike learns and recognizes patterns derived from spec
trum-analysis data. When learning a word, Mike stores pat
terns in memory for future reference. When attempting to
recognize a word, Mike compares the incoming pattern to
each reference pattern and generates a set of "closeness of
fit" scores. Above a certain threshold, the highest score is
taken to indicate successful recognition.

The spectrum analysis is performed every 25 milliseconds
to measure the energy in 19logarithmically spaced frequency
bands over the 3OO-Hz to 3 OOQ-Hz range. Mike's approach to
that analysis is unique. The data to be analyzed is spun past a
single filter 16 times. each time at a different frequency, so
that the frequency of interest matches the center frequency
of the filter. That is in contrast to the conventional approach,
which involves usin 16individually tuned filters operating in
parallel.

The spectrum-analysis data is digitized and passed to the
word-framing process. When a sufficient level of spectral
activity is detected, the beginning of a word is marked. When
that activity falls below a threshold, the end of the word is

marked. Since Mike is an isolated-word recognition device, a
silent interval of approximately 100 milliseconds is required
at the end of a word to frame it adequately.

Noise-canceling and time-base normalization are integral
parts of the word-framing process. During silent intervals,
constant (ambient) noise is measured; during word framing,
that constant noise signal is subtracted from the input signal.
When a word or segment of sound has been isolated, it is
normalized to a fixed time-duration to compensate for dif
ferent speaking rates.

The pattern-generation process further operates on the
framed word to extract features of interest and to reduce it to
a string of approximately 240 bits . The pattern is then gen
erated using a proprietary mapping algorithm.

In training Mike, patterns are logically oa'ed with the pat
terns of previous repetitions of the word being learned . Typi
cally, two or three repetitions of each vocabulary word suf
fice for reliable recognition. When Mike is attempting to
recognize, patterns are compared by ANo'ing them in turn
with each of the previously learned reference patterns. The
matching ones are tallied to form a set of scores for each
comparison.

Mike recognizes a word if its score is both above a threshold
and greater than the next highest score by a prescribed incre
ment. A code indicating the identity of the recognized pat
tern is transmitted to a host device . If a word is framed but
does not meet the recognition criteria, a no-recognition code
is transmitted.

Centigram's recognition approach is patented in the United
States (Patent number 4,087,630), and patents have been
applied for in 15 other countries.
© Copyright 1979 by Centigram Corp., Sunnyvale, CA;
reprinted by permission.

spoken by designated speake rs. Those
sys tems use eighth-order LPC (Linear
Predictive Coefficient) analysis. You
may recognize LPC analysis as the
technique used by Texas Instruments
to translate speech into much-com
pressed data, and back again, in their
Speak & Spe ll and elsewhere.

The object of the Bell Labs investiga
tion is an automatic directory assistance
sys tem, but they found that the limited
vocabulary and speak er dependence of
contemporary speec h recognizers made
the recognition of spoken names im
practical, if not impossible.

Limiting the vocabulary to the
" names" of the letters used in spelling
name s make s the task more manage
able , but there are still drawbacks. One
is that the names of the letters are short
compared to most words and so they
don 't give a recognizer much to go on.
There are also many letters whose
name s sound a great deal like each
other .

Bell Labs found an answer. They
decided that even if they don't know
for certain what a given letter is, it's
enough to know that it' s one of say five
probable candidate s. A string of six
letters gives enough information that an
exact match to a recorded directory
list ing can be made most of the time, at

VOICE-ENTRY TERMINAL, the VET-2 from Scott
Instruments, is compatible with a TRS-8O Modell.

least under expe rimental conditions.
But what about speaker indepen

dence?

Slurring
In the same way that a system maxi

mizes the similarities and minimizes the
differences between successive samples
of a spoken word during training,
samples of the same word spoken by dif
ferent individuals produce an even broad
er template . In that way, differences
between one speaker's art iculation of a
word and that of another are slurred
togeth er. By extension, a system could

become speaker-independent if any
such thing as a " universal" template
(an abso lute set of similarities in the
ways all people say a word) could be
found.

Unfortunately, slurring also blurs the
recognition capabilities of a system by
making dissimilar words sound more
like each other. It may become impos
sible to discriminate between similar
sounding words.

Just as today's speaker-dependent
systems are eva luated in terms of their
acc uracy-a 98% matching rate, for
example-future speaker-independent
sys tems may be rated both for overall
acc uracy and for the percentage of the
population that the accuracy figure
applies to.

Speaker independence is the first
priority in improving coming genera
tions of speech-recognition systems ac
cording to most manufact urers we
talked to. One promising approach in
volves producing speaker-adaptive sys
tems that in some way modify stored
temp lates to help adjust them into a
closer match with the part icular voice
characte ristics of the speaker. For ex
ample, a brief initial sample of the voice
might determine if it is that of a man,
woman, or child and whether it is basso,

continued on page 86
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It may be a videodisc, but it does have

an audio track; and it works like
nothing you've ever seen before

CHESTER H. LAWRENCE
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THERE'S NO QUE STION THAT THE MOST
startling thing that a videodisc does is to
deliver co lor pictures from information
on a disc. But a superb quality sound
channel is equally important. RCA 's
S TF IOO VideoDisc player is des igned to
deliver full-spec trum monaural audio as
well as a first-rate picture. This article
will cove r how the sound channel is ex
tracted from the disc.

The STFIOO deliver s monaural audio
over the full range of20 Hz to 20,000 Hz.
Future units will offer stereo sound. But
at the moment, all the initial videodiscs

offered by RCA have mono sound
tracks. As demand for stereo sound in
creases, we're likely to see a Model
STF200 with stereo sound and a reissue
of discs with stereo sound tracks-either
real stereo or artificial stereo, depending
upon the original sound track.

On the RCA type videodisc the sound
information is placed on a 7l6-kHz FM
carrier. Th is signal along with the video
FM ca rrier and a 260-kHz signal for the
servo system are part of the arm output
signal developed by the resonator cavity
and preamplifiers in the pickup arm .

AijO IO FM DE aDULATOR

The simplified block diagram in Fig. I
shows what happens to this signal.
You'll note tha t it is first passed through
a bandpass filter that has its response
centered abou t 716 kHz. This filter re
jects the 260-kHz servo signal and the
5-MHz video carrier. The only signal
that gets through the bandpass filter is
the 716-kHz FM audio carrier. It is then
fed to a PLL (Phase-Locked Loop)
demodulator.

In the demodulator, a 716-kHz VCO
(Voltage Con tro lled Oscillator) is phase
locked to the FM carrier input signal.



FIG. 2-AUDIO DEMODULATOR OPERATION is shown in this block diagram. Note that audio appears
on a 716-kHz FM carrier. The bandpass filter rejects all other signals.
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biasing CR601. Q60I then turns off
causing C616 to hold the same charge it
had prior to Q601 turning off. Noise
spikes that occur in the audio output at
U601 pin II are not conducted to the
modulator.

When the audio carrier is restored,
the defect output at pin 13returns to HI.
Now CR60 I is reverse-biased allowing
C615 to charge rapidly to the Q601
source voltage through R608. This turns
Q601 on, thereby conducting the audio
signal through Q60I to the coupling ca
pacitor and on to the modulator.

When the videodisc player is in the
SCAN mode (either SCAN FORWARD or
SCAN REVERSE) it is desirable to mute
the audio . The stylus in these modes is
moving across the disc at 16times faster
than normal and the sound would not be
decipherable . So during either SCAN
mode the microcomputer mutes the
audio demodulator by pulling the NOT
AUDIO MUTE output of the microcompu-

C607

PLL
FILTER

I
I
I
I VCO U601
II 716kHz AUDIO

DEMOD.
TP 101 L ---------------- ----tl

15 AUDIO 16
VCO TP602

ADJUST

AUDIO FM
(ARMOUTPUT)

PREVENTSPO PPI NG ETC.
IN AUDIO DUE TO

DISCDEFECTS
PASSES FREQUENCIES

AROUND 716kHz -- DEFECT
DETECTOR

I

BANDPASS PHASE SAMP LE/ AUDIO
AUDIO FM --- FILTER r--- DETECTO R 1---<- AMP r--- HOLD f--- (TO RF
(ARM OUTPUT) MO O.t

716kHz - ! !VCO
SQUELCH AUDIOMUTE

6 5 7 9 11r -------- ------- - -- ------ -~l

I
I
I

31

FIG. 1-AUDIO PROCESSING CIRCUITRY for the RCA videodisc player is shown in simplified block
diagram form here. The defect detector is an audio circuit you've never seen before .

spotted. If this was not done, a defect in
the arm output signal would cause a
noise impulse in the audio output signal
at pin II. This noise would appear as
popping or cracking in the sound.

The output from the defect detector
forces the sample-and-hold circuit to
maintain the previous value of the audio
signal until defect-free audio informa
tion is received. When we take a look at
Fig . 3, we can see that the audio signal
from pin II of U601 is fed to the source
(S) terminal of Q601, an FET sample
and-hold circuit.

Q60 I's gate terminal is held at the
same voltage as its source terminal. This
causes the FET (Q601) to tum on, con
ducting the audio signal to the drain (D)
terminal ofQ601. Capacitor C616 filters
the signal which is then capacitively
coupled via C619 to the RF modulator.

If a defect occurs. in the audio carrier,
pin 13 of U601 goes to logic LO. This
pulls the gate of Q60I LO by forward

Audio demodulation
A block diagram showing the audio

demodulation circuitry is in Fig. 2. As
mentioned earlier, the arm output sig
nals are fed through a bandbass filter
that passes only the 716-kHz audio car
rier signal. This signal is fed from the
bandbass filter to the input (pin 3) of
audio demodulator U601. Inside this IC
the first stage is a limiter. It removes any
amplitude variations in the carrier signal.

Next, the amplitude-limited signal is
fed to one of the inputs of the PLL de- .
tector. The other input to the PLL is a
716-kHz reference signal generated by a
YCO. The center frequency ofthis YCO
signal is set by the value of C607. a vari
able capacitor.

The phase detector generates an error
signal that is filtered by the PLL filter
network (connected to pins 5 and 6 of
U601). This causes the YCO to track the
frequency deviation of the FM carrier,
which. of course, is the audio modula
tion. The demodulated audio appears at
pin 7 of U601 and is further filtered by a
lowpass network.

The filtered audio signal now re
enters U601 at pin 9 and is amplified
and inverted. The audio output now ap
pears at pin II . Potentiometer R609 the
AUDIO MODULATOR LEVEL CONTROL sets
the amplitude of the audio signal that is
now fed to Q60 I. the sample -and-hold
circuit.

The carrier-limiter output is also fed
to a defect -detector circuit inside U60I.
This circuit compares the carrier signal
to the 716-kHz YCO signal and gener
ates a negative output pulse at pin 13
whenever a defect in the carrier signal is

The resulting audio signal is amplified
and then used to drive a sample-and
hold circuit. The output from the
sample-and-hold circuit is then fed to
the RF modulator stage where the audio
information frequency modulates a 4.5
MHz carrier that is later combined with
the processed composite video informa
tion . This combined audio and video sig
nal is fed to a modulator tuned for chan
nel 3 or channel 4 and 'delivers an ap
propriate RF carrier that can then be
connected to the antenna terminals of
any conventional color TY receiver.

As part of the audio processing cir
cuitry there is a defect detection and
correction system. It prevents momen
tary loss of the audio FM signal carrier
that might otherwise be caused by
specks of dust interfering momentar
ily with the retrieval of the videodisc
signal. Any loss of the carrier signal is
detected by the defect detector circuit,
which then generates an output that is
fed to the sample-and-hold circuit to
prevent impulse noise from appearing in
the audio channel during the defect. As
a result the audio reproduction remains
noise-free even if much of the carrier
signal is lost.
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STF100 PLAY ER WITH TURNTABLE removed. It tends to look a lot like the inside of a record player
because it is just that. Only differenc e is that the records this plays are video discs.

whenever the stylus is removed from
the disc .

System control
Overall operation of the RCA video

disc player is supervised by a micropro
ces sor. It is powered by a 5 VDC supply
and run s at a 1.53-MHz clock frequen
cy . It sequences all operations of the
videodisc player and controls various
discrete circuits within the player
though its several output ports . The
audio muting discussed just a few para
graphs ago is one example.

Some of the functions that the micro-
processor controls include:

1. Not Audio Mute
2. Not Stylus Kick
3. Forward
4. Motor Stop
5. Stylus Up
6. Not Defect Exit

In addition , the microprocessor con
trols the sequence of events when the
player is first turned on. For example,
when the power is first turned on, timing
components allow enough time for all of
the power supplies to stabilize. The
microcomputer also resets to insure that
all output lines are in a predetermined
status following the initial application of
power.

In this initial state the microcomputer
stays in its LOAD state until it has de
tected that the user has inserted a disc
into the player.

Then the microcomputer switches to
the RAPID ACCESS mode for two seconds.
This insures that the pickup arm is at the
beginning of the disc program. After an
additional 4-second delay that gives the
turntable a total of six seconds to come
to full speed, the microcomputer orders
the stylus lowered onto the disc. The
pickup arm assembly now begins sens
ing the recorded information which is
processed by the signal processing cir
cuit s. Until a "good" signal is detected,
all the customer controls except for the
PAUSE button are held disabled.

Once normal operation is established
the customer controls can be used.
These include PAUSE . which will raise
the stylus from the disc and place the
player in the pause mode; VISUAL
SEARCH in either the FORWARD or RE
VERS E modes , which allows the program
material to be viewed at 16times normal
speed; and RAPID ACCESS FORWARD and
REV ERSE, which scans the video disc at a
high rate of speed to rapidly access a
particular segment. During RAPID AC
CESS the video display is blanked and the
audio is muted.

That completes our coverage of the
RCA videodisc player. There's a lot
more to know about the machine. And if
you ' re interested we suggest that you
purchase a complete manual for the
player from RCA. Write to Frank
McCann. RCA. 600 North Sherman
Drive. Indianapolis, Indiana 4620I. R-E
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whenever the player is in the PAUSE.
LOAD. RAPID ACCESS FORWARD or RAPID
ACCESS REVERSE modes. However , mut
ing is obtained a bit differentl y. This
time the NOT SQUELCH input, pin 8 of
U60 1, is pulled La. This prevent s noise
being introduced into the audio circuits
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I ~

CRS02
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FIG. 3-AUDIO DEFECT CORRECTION and squelch circuits. They preven t pops and crackles caused
by defects in the disc from appearing In the audio during playback.

ter La. This signal is shown to the left of
CR602 in Fig. 3. It forward biases CR602,
which. in tum. forward biases CR601
pulling the gate of sample-and-hold FET
Q601 to 0 volts or logic La. This cuts off
the flow of audio through Q601.

The audio demodulator is also muted,
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Here's why we're NumberOne.

Easy-to-use Memory
and Pulse functions

True multi-family
performance:

DTl. TTL, CMOS and
now ECl!

When it comes to log ic probes , more people p urc hase Global
Specia lties l Be ca use you ca n sp en d twice as much and no t
ge t the speed , prec ision , fle xibility and accuracy offered by
our four logically-p riced probes-inc luding our re markable
new 150 MHz Eel Probe , Not to mention the versatility,
reliab ility and durabi lity we'v e be come famou s fo r,

But we don 't stop there . When it comes to log ic tes ting . Globa l
Specialties does the complete job. With ou r DP-1 auto-se ns ing
dig ita l s ignal injec to r-for fast. easy st imul us-response testing .
at an economical $83 .00*. Plus a line of multi -channel l og ic
Monito rs that p rovide an inside pictu re of c ircuit activity at up
to 40 nodes simu ltan eously. And each product has an id ea
fil led appl ications manual - as well as an unmatched line of
high ly-functional ac cessor ies , to extend its vers at ility still more .

With Global Specialties, there 's no need to co mp romise on
performance. Or value . Disc over for yourself why we 're the
num ber-one log ica l choice I

Interchangeable thin
profile power cords

(instead of awkward .
heavy or coiled cords)

Unsurpassed reliability
performance proven

All specs conservative
and guaranteed

Half the price for equal
(or better) performance

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

Standard lP-1 , only $50.00', with latching memory-captures
pulses as fast as 50 nsec. to 10MHz. guaranteed
Economy lP-2, $28.00'. guaranteed to 50 nsec. 1.5 MHz
High-speed lP-3 with memory, only S77.00·, guaranteed to
10 nsec (6 nsec. typical) and 50 MHz!
New Eel lP-4- the new industry standard-with memory.
guaranteed to 4 nsec (2 nsec. typical) at 150 MHz!

GLOBAL
SPECIALTIES

CORPORATION

Compac t. high-impact.
human-engineered case

70 Fulton Terr.. New Haven. CT 06509 (203)624-3103 . TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 421-8872 . TWX 910-372-7992

Eu rope: Phone Saffron-Walden0799-21682 . TLX 817477
Canada: Len Finkler Ltd.. Downsview. Ontario

Full readout
Indications- HI. lOW.

PULSE

Overload and AC- Iine
protected high

impedance input
l inear input imped ance
eliminates errors due to

non-uniform loading

Complete line of
interchangeable
probe tips and
grounding wires,
including easy

clip. banana plug.
alligator clip
jumpers and

variety of power
cord s

'Suggested U.S. resale . Prices. specifications subject tochange without notice . CO Copyright 1981 Global Specialties Corporat ion .

CIRCLE 29 ON FREE INFORMATION CARD



h~bby c~rrler

A new self-study electronics course and a do-nothing
circuit update. EARL "Doe" SAVAGE, K4SDS, HOBBY EDITOR
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FROM TIME TO TIME WE HAVE DISCUSSED
ways to acquire a basic and/or advanced
education in electronics. Every hobby
ist needs a good general background on
which to build. Without it, he may con
struct projects from magazines or kits
without really understanding why or
how they work. He remains a "kit
builder"-unable to design circuits or
even to modify his "cookbook" proj
ects.

Recently, I had an opportunity to ex
amine a new self-study course in elec
tronics. If you need such a course, I
can recommend Electronics for Hobby
ists, catalog number EE-3140 from The
Heath Company, Benton Harbor, MI
49022.

Electronics for Hobbyists consists of
almost 900 pages of text in two large
loose-leaf notebooks and a kit of com
ponents. The components include re
sistors, capacitors, diodes, transistors,
LED's, integrated circuits, and coils.
Also included are wire, solder, and an
alignment tool. They are used to carry
out the experiments in the program.

The course content is quite broad. It
is divided into seven units : direct cur
rent, alternating current, active devices,
electronic circuits, digital electronics,
digital computers, and a survey of elec
tronics hobbies. Each unit is divided
into sections. Those sections are usually

introduction, objectives, activity guide,
text-study material, experiments, and
self-test.

There is only one word of caution re
garding the course. The introduction
states " ... to perform the experiments
in this program, you will need the ET
3100Electronic Design Experimenter. ..
a volt-ohm meter, and an oscillo
scope.. ." The ET-3100 contains a
solderless breadboard, pulse generator,
and power supply. If you have (or have
access to) those items, fine. If not, I
suggest that you get an ET-3100. Not
only will it be most helpful in the course,
but it will be very useful long after you
have finished the program.

The other two "requirements" are a
different matter. Certainly, you already
have a volt-ohm meter. You just can 't
get along in electronics without one. It
doesn't have to be expensive or fancy
even a simple analog meter will do fine.
On the other hand, an oscilloscope is
helpful but not essential to the course.
Perhaps, though, you can borrow one
for a short time when you need it for
the experiments.

As you can see, Electronics for
Hobbyists is a very thorough course.
The author and publisher have done
about all they can to make it valuable .
The rest is up to you. If you simply read
through the course, you will get some-

D

thing (but not much) from ·it. Study
without the experiments will give you a
great deal more. The maximum benefit
will go to those who conscientiously
follow the full program.

If you are a "kit builder" only, get
into this (or another good) course. You
will find that your effort will produce
great dividends in increased competence
and pleasure as you pursue your hobby.

Seeds of imagination
I do appreciate your entries in the

"Idiot Box Contest" mentioned in the
December "Hobby Comer" (December
1980 issue of Radio-Electronics). It
seems that many of you have built or
are building, an idiot box (by whatever
name) for your children or others. You
have sent in some great circuits and I
have already started building a modem
version of myoid box for my grand
child. (By the time you read this, I'll
have two of them!)

The contest is still running . First,
send me your circuit; then get started
on your own idiot box.

You will appreciate this observation
from Michael Lacefield of Metairie,
LA: "The Idiot Box will contain the
soil in which the seeds of imagination
can grow ." Now, what greater reason
could you want for building one?

Phil Albro of Gary, NC sent this neat
circuit (Fig. I). It is low-cost and simple,
yet effective . Here is Phil's description

- of its operation:
"You will recognize IC2 as a typi

cal 555 astable multivibrator driving
a small speaker. IC1 alternately
switches capacitor C1-in parallel
with C2-into and out of the circuit,
causing the tone from the speaker
to warble. IC3, set up as a timed in
terrupter by holding pin four of IC2
high for about 12 seconds and then
low for about the same length of
time, causes the warbling tone to be
on for 12 seconds and off for 12
seconds alternately."
Phil points out that you can jazz up

this little device by replacing any or all
of the starred resistors with potentiom
eters . That gives the double advantage
of providing sound variations and more
controls to "play with. "

Thanks for sharing the circuit, Phil. I
can see why your four children enjoy it.

Model airplanes, anyone?
Gary Wedge of Riverside , CA sent a

nice letter asking for your help. He flies



Space age accuracy
Now youll never worry about accuracy again. Because
the Sunwatch will keep you on time for the rest of your
life. [Accurate to within 1 sec. per month.)
Solar age efficiency
Miniature solar cells automatically convert sunuqht,
daylight or ordinary bulb light into usable energy for
storage. The solar cells last virtually forever. So you'll
never replace a watch battery again.
Program med for over a century
The built-in computer on a chip will always display the
correct time date and month. Also, it automatically
adjusts the watch calendar for long and short months,
leap years and it's programmed until the year 21001
Easy to read
The natural side-vtew display lets you tell the time, day
and date without twisting your arm into an uncomfort
able position.
Numbers always visible
Four varying light intensities are built into the viewing
display. allowing the Sunwatch to adjust automatically
to any light. This means you can always read It, even
in the brightest sunlight.
10 Display functions
The Sunwatch is capable of displaying the Iollowtnq
information: hours ' minutes ' seconds' months ' date
• day • leap year' speed calibration ' AM/PM indicator
• seconds count-off:
Extreme accuracy
Unlike other electronic watches using tuned crystals to
control timing accuracy, the Sunwatch Incorporates a
unique, programm able, microcircuit synthes izer to
make it the first watch in history that is accurate to less
than 1 second per month. That's 5 times more accurate
than the latest quartz Accutron.
The Power Source
TIny silicon power cells, which are constantly be:ng
energized by natural sunlight, daylight or an ordinary
lighi bulb keep the Sunwatch energy storage system
charged. Should the watch not be exposed to light, it
will continue to operate for months on stored power.
The most indestructible watch in the world
The workings of the watch: solar panels , energy cells,
quartz crystal, computer on a chip, etc., are all perma
nently sealed in a Lexan module. This module is so
unique it's protected by U.S. and foreign patents .
Completely wate rproof
Leave the Sunwatch in salt water for months. Dive with
it in depths up to 750 feet. There are no openlngs 
magnetic slide bars activate all functions. With Sun
watch's exclusive, permanently sealed Lexan module,
there are no "0" rings or seals to leak.

Shock restS ,
You can 'crash it into a rug-surfaced brick wall at 90
mph with no noticeable effect. Wear it while doing
heavy work, exercise or any strenuous activity .
Temper'ature resistant '
Put the Sunwatch in boiling water for 3D minutes,
freeze It in a block of ice for a year. Extreme tempera
tures will not damage your Sunwatch.
Pressure resistant
There are no air spaces inside the Sunwatch. There
fore, it is not susceptible to high press ures such as
might be encountered diving to great depths.
The perfect watch for a lif etime
Imagine split-second accuracy for the rest of your life.
Sunwatch is a virtually indestructible, beautifully
styled, space-age timepiece, and it's available in three
exciting finishes: Brushed stainless steel, Gold tone
stainless steel, or a Durable black finish on stainless
steel. All Sunwatches come with a matching stainless
steel band with removable links and adjustable clasp.
Made in the United States
The Sunwatch, designed by Roger Riehl, was being
worn by Its inventor nearly a year before the first
electronic digital watch was even available to the gen
eral public. Since that time constant engineering evalu
ations and design improvements have been made on
the Sunwatch to incorporate the latest in digital micro
circuit and solar power technology. Thus the Sunwatch
today represents state-of-the-art electronics technology.
It is built to the same rigid standards practiced by the
manufacturer in creating sophisticated computer micro
circuits for the U. S. Government and other major
users of these components .
* A word about other "Solar Watches"
Roger Riehl, designer of the Sunwatch, states that
there is no other completely solar powered watch on
the market today. Claimsof solar power by other watch
manufacturers are based on the use of a small solar
cell. Dueto their limited size, these cells can be proven,
in technical terms. to be of virtually no significant value
in extending the life of a watch baltery. For this reason,
all other so-called "solar watches" must have replace
able batteries. The Sunwatchs power storage system,
however, need never be changed and is, in fact, perma
nently sealed to withstand abuse and the elements.

UniqulI and memorablll gilt
Available In a special gilt box (see order form) the
Sunwatcli makes an Ideal gift for spacial holldays,
birthdays, graduatton, Father's Day. etc. Perlect for
business people, commutars, teachers, athletes and
sporstrnen. who require split second accuracy
Free custom engraving
At your request, each Sunwatch will be hand-engraved
with the name you specify.
Limited Warranty is your protection
The Sunwatch is covered by a 2 year limited warranty
issued by Riehl Time Corporation [manufacturers of the
prestigious Synchronar 2100) and included with your
watch. A copy of the warranty may also be obtained
free of charge by writing to Riehl TIme Corp., 53 S.
Jefferson Rd., Whippany. NJ 07981. This warranty
gives you speciJic legal rights, and you may have other
rights which vary from state to state.

15 Day DD risk trial Dffer
Order your Sunwatch today and use it for 15
days. Then, if you are not rnmpletely satis
fled return it for full money back.
CREDIT CARD ORDERS CALL
TOLL FREE 800-228-2626
Neb. Residents Call 800-642-8777
DR MAIL THIS NO RISK COUPON

r-BiEiii."TiMiCiiRP.'" - - - -
I 53 S. Jefferson Rd.. Dept. 16, Whippany, NJ 07981.

I Pl......nd m.:
Brushed Stainless Steel Sunwatches
at$139.95 each.

_ _ Black Finish on Stainless Steel Sunwatches
at $159.95 each.

_ _ Gold Tone Stainless Steel Case Sunwatches
at $159.95 each.

- - 24 Hour (Military TIme) $10.00 Additional.
__Gift Boxes at $4.95 each.
Please add $3.95 per watch shipping and insurance.
Enclosed is $ Check or Money Order
(N J, Residentsadd appropriate sales tax'

CHARGE IT. [Check One)
D Master Charge D VISA (BankAmericard)

Credit Card # Bank# _

Issue Date Exp. Da!e _

Signature _

Name to beengraved _. _
Name _

Address _

C,tyIStat~ZJp--------------
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CD.....
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model airplanes and needs a circuit to
supply power to the engine glow plug
on start-up.

Apparently , the common practice is
to use a resistor to drop the commonly
available l2-volts DC to 1.5-volts DC
for the plug. I agree that the resistor ap
proach is wasteful. Sure ly, there is a
better way-perhaps a heavy -duty
switching circuit to give the heating
equivalent of 1.5-volts DC.

I don't know what current is required
by the plug. Gary indicates that it is 4
amperes maximum. That may be, but I
can't believe that tiny plug takes any
where near 4 amps . Those of you who
use them can fill us in on that. There is
one add itional circuit requirement: it
must be short-circuit protected for
those times when the clip slips off the
plug.

Let's hear from you model flyers.
We need some help for Gary and some
know-how for the rest of us.

New board holder
PanaVise , the makers of that terrific

line of vises and circuit-board holders,
has done it again. Their new model 333
is called a "rapid-assembly circuit-board
holder." The business end of the model
333 has the familiar spring-loaded ad
justable holder arms that work so well.
The new thing here is the way it is
mounted (see Fig. 2).

FIG. 2

The holder itself is supported on a
heavy cast-iron base. The mount fea
tures both rotating and vertical adjust
ments with a wide variety of locking
positions. Because both adjustments
are spring loaded, you can change the
board position very quickly with one
hand and keep right on soldering.

If you are still looking for a PCB
holder or are looking for a better one,
check the model 333. See your local
distributor/dealer or con tact PanaVise,
2850 29th Street, Long Beach, CA
90806. R-E

This publication
is available in microform.

University Microfilms International

$60 MODEM
con tinued on page 42
sta ll these jumpers: D to I and B to J .
This option make s E6 the RX DAT A out
put and E7 the TX DA TA input.

The microphone should be connected
using shielded cab le. Solder the shield to
the microph one case . Do not install the
microphone or speaker in the enclosure
unti l tes ting is finished. When you sol
der the center conducto r to the positive
te rminal of the microphone, use ex
treme care. The microphones are easily
damaged . Do not dent the front shield or
twist the positive-terminal solder pad.
On the board end , the center conductor
is connec ted to E2; the shield to ground.
Fini sh by jumpering E I to ground and
install the crystal.

Connect the speaker-one end to
ground and the other to E3. Referring to
Fig. 10, install a DPDT switch, S I, so
that it switches as shown. That connec
tion will be changed after testing to
match the schematic. If you use a slide
switch, be certain that it does not
moment arily short both positions during
switching. Attach leads to the power
supply pads to allow testing. None of
the Ie's should have been installed yet.

Next month we'll show you how to
test and troubleshoot the modem. We'll
also show you an enclos ure for the unit
that includes an acoustic coupler that
is made from some very common ma
terials. R-E

•

• Overload Protection
• Exclus ive'VARI-PITCH

Audib le Output (MX333)
• Fast LOGI·TRAK Logic

Funct ion (MX333)
• 20Q Range (MX333)

• 0.1 % Basic Accuracy
• LCD Display In Unique'

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

Construction

DMM + Vari-Pitch+ Logi-Trax = MX-333
World's Fastest Troubleshooter
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plus these popular sellers in stock and available for immediate delivery.
Compact Video Generator LCD Digital Mullimeter
• Video output for VTR. eeTV • Automatic polanty. zero and
and monitor applications overrange Indication
• Adjustable RF. channel 2-4 • Easy-to-read ', " high L CD
• 11 rock stable patterns . 10 display
step gray scale staircase e 3 • 1 2 year battery life In typical use
bar and l Obar gated rainbows • 12 oz. Including 9V battery
• Adjustab le chroma levels • Withstands 4 tt , drop Without
(0- 15000) • Crystal controlled loss of accuracy
chroma and timing OSCillators • Automatic decimal pornt, built
for stabi lity from - 20" to 125~ In low battery indicator. diode
• Rugged high Impact and transistor testing
thermoplas tic case and capability (LX304 only)
protective cover.

1Ii__-P'"Model 240 LX 304 LX 303

Order with Confidence and get the Fordham Advantage!
Call f~r TOLL FREE FORDHAM [ -.Master Chargeour prices ,":ISA....... • BankAmericard

(800)645-9518 i4h;Nh, =~~~;g~d~r
In N.Y. State call 15161 752-0050 855 Conklin St. Farmingdale, N.V. 11735 ,_ COD's extra

• •
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Why use their flex.ible discs:
Ampex, Athana, BASF, Caelus, Control Data, Dysan,

IBM, Inmac, K-Line, Maxell, Nashua, Scotch,
Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX
for as low as $1.99 each?

Fi nd the f1exible disc you're now using on ou r cross reference list...
then write down the equivalent Memorex part number you should be ordering.
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Memorex Flexible Discs. ..The Ultimate in Memory Excellence
Qu ality
Memorex mean s qual ity products tha t you can depend on.
Qua lity cont rol at Mem ore x means starting with the be st
materia ls avai lab le. Continual surveillance throughout the
entire manu factu ring proce ss. The benef it of Memore x's years
of experi ence in magnet ic media product ion , resulting , for
inst ance, in proprieta ry co ating formu latio ns. The most sophis
ticated testing proc edures you'll f ind anywh ere in the busine ss.

100 Perc en t Err or Free
Each and every Memorex Fle xible Disc is cert ified to be 100
per cen t error free. Each t rac k of each fl exible disc is tested,
individually, to Memorex's stringent standards of excellen ce.
They test signal amplit ude, resolution, low-pass modu lation,
overwrite , missing pul se error and extra pulse erro r, They are
to rque- tested, and co mpetitively test ed on drives available
from almost every major drive manuf actu rer in the industry
inc luding drive s t hat Memore x manu facturers. Rigid quality
audi ts are built into every step of the manufa ctur ing process
and stringent testin g resul t in a standa rd of excellence tha t
ass ures you, our customer, of a quality prod uct desig ned for
incr eased data rel iabili ty and consistent top pe rfor mance .

Cu stom er-O rien ted Packagi ng
Mem orex's commitment to excellen ce does not sto p with a
qualit y produc t. They are proud of their fl exible discs and they
package them with pr ide . Both their packag ing and their
labe ling have been designed with your ease of ide ntif ica tio n
and use in mind . The desk-top box co ntai ning ten discs is
co nven ie nt for fili ng and sto rage. Both box labels and jacket
labels provid e full infor mati on on compatibili ty, densit y, sec
tor ing, and record length . Enve lopes with multi -language ca re
and handling instructions and col or-coded removabl e labels
are inclu ded. A writ e-protect featu re is available to pro vide
data securi ty.

Full On e Yea r Warranty - You r Assuran ce of Qu ality
Memorex Flexible Discs wi ll be replaced free of charge by
Memorex if they are fo und to be defective in mate rials or
work manship within one year of the date of purc hase. Othe r
tha n rep lacement, Memorex w ill not be resp onsib le for any
damages or losses (includi ng co nsequential damage s) caused
by the use of Memorex Flexi ble Discs.

Qu antity Discounts Availabl e
Memore x Flexib le Discs are packed 10 dis cs to a ca rto n and
10 cartons to a case . Please orde r only in increme nts of 100
units for quantity 100 pricing. We are also wil ling to acc om
modate your sma ller orde rs. Quantities less than 100 units are
available in inc rements of 10 units at a 10% surcharge.
Quantity d isco unts are also available. Order 500 or more
discs at the same time and dedu ct 1%; 1,000 or more saves
yo u 2%; 2,000 or more saves you 3%; 5,000 or more saves you
5%; 10,000 or more saves you 7%; 25,000 or more saves you
8%; 50 ,000 or more saves you 9% and 100,000 or more discs
earn s you a 10% dis coun t off ou r super low quantity 100 price .
Almost all Mem crex Flexible Discs are immediately availab le
from CEoOur wareh ouse facilit ies are equ ipped to help us get
you the quality product yo u ne ed, when you need it. If you need
furt her assis tan ce to find the flexibl e d isc that' s right for you,
call th e Mem orex compati bility hotli ne. Dial 800-538-8080
and ask tor the flexible disc hotlin e extensio n 09 97. In Cal iforn ia
dial BOO-67 2-3525 extension 0997.

Buy w it h Con f idence
Toget the fastest delivery fromCE ofyour MemorexFlexible Discs,
send or phone your order directly to our Computer Products
Division. Be sure to calculate your price using the CE prices in this
ad. Michigan resident s please add 4% sales tax. Writte n purchase
orders are accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10 bil ling. All sales
are subject to availabilit y. All sales are final. Prices, terms and
speci fications are subject to change without not ice. Out of stock
items will be placed on backorder automatically unless CE is
instructed diffe rently. International orders are invited with aS20.00
surcharge for specia l handling in addition to shipping charges. All
shipments are F.G.B. Ann Arbor, Michigan. No COD's please. Non-
cert ified and foreign checks require bank clearance.

Mail orders to: Communicati on s Electron ics, Box 1002, Ann
Arbor. Michigan 48 106 U.S.A.Add $8.00 percaseor partial-case of
100 8-inch discs or $6.00 per case of 100 Sif4-inch mini-discs lor
U.P.S.ground shipping andhandling in thecontinental U.S.A.If you
have a Maste r Charge orV isa card, you may call anytime and place
a credit card order. Order toll-free in the United States. Call
anytime 800-521 -44 14. If you are outside the U.S. or in Michigan,
dial 3 13-994'4444. Deal er inquiries invited . All order lines at
Communications Electr onics are staffed 24 hours.
Copyright · 1981 Communications Electron ics"

~~ ~.~,,~ _'. ,,*.,. ~ L_VIS.4_J " ,"
Order Toll-Free!
(800) 521-4414

For Data Reliability-Memorex Flexible Discs

4~OMMUNICATIONS
..ELECTRONICSTM

Computer Products Division
854 Phoeni x 0 Box 10 02 0 Ann Arbo r, Michigan48106 U.S.A.
C811 TOLL-FREE (BOO)521 -4414 or cutetde U.S .A. (313) 994·4444
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OSCILLOSCOPE ACCESSORY, the Expand-A 
Scope, allows th e user to match and identify " un
known" component values quickly with " known"
reference standards by a visual " curve-t race"
comparison on the CRT.

CIRCLE 151 ON FREE INFORMATION CARD

The Expand-A -Scope connects to the hori
zontal and verti cal inputs of an oscilloscope, and
provides nine reference standards, against which
the traces of un identified resistors, capacitors,
diodes, Zener diodes, emitter-base junctions ,
and short and open circu it conditions can be
tested. Externally-connected components, ci rcuit
boards, and finished elect ronic assemblies can
also be comparison-tested. An audible tone is
provided for tracing circuits. A safe current-lim
ited (5 mA maximum) test voltage is applied when
testing, comparing, and "curve-tracing" compo
nents and circuits.

The Expand-A-Scope is priced at $250.00
Dallec Systems, Inc., PO Box 157, Onondaga
Branch , Syracuse, NY 13215 .

AUDIO MULTIMETER, the Bu/gin Soundex, is a
multi-purpos e instrument sui table for line-testin g
and listening, peak-p rogram metering, amplifying
microphone signals, calibrating peak-program
monitors, bench testing, and var ious other audio
functions.

It combines a switched gain amplifer wit h 400
volt inst rumentati on Input and a fUll-specif ication
peak program meter , capable of audio pro gram
level measurements down to - 72 dB with 0.1 dB
accuracy at center scale, as far as - 50 dB .
Amplifer input is fully protect ed to 400 volt s, iso
lated and balanc ed to prevent groun ding when

CIRCLE 152 ON FREE INFORMATION CARD

connected to a mu ltiple-jack dev ice. The 50-ohm
impedance has sufficient power to drive head 
phones. Gain-settings are ach ieved by eight
pushbuttons on the front panel.

Power is supplied by internal rechargeable bat 
teries, with a built-i n AC conve rter/charger for
bench use. The instrument measures 7 X 8'/' X
2'/, inches and is enclosed in a tough plast ic case ,
with an opt ional carrying case availab le for fie ld
use. The Bu/gin Soundex Audio Multimeter is
pri ced at $490 .00.-H. R. Kirkland Company, 8
King Street, Mo rristown, NJ 0796 0.

ENERGY-MANAGEMENT SYSTEMS REGULA
TORS, models 5700 and 1600are master-control
systems that save energy in the home or in busi
ness. The unit plugs into a wall outlet and trans
mits command signals to remote-cont rol mod
ules. A press ure-sensitive touch pad, plus a set of
switches, allows the user to control any light or
appliance in the house from the comfort of one 's
desk, bed, favorite chair , or whatever.

The regu lator can turn off the wate r heate r dur
ing the night or when the house is unoccupied,
prepa re hot coffee, dim lamps to 55%, 30%, or
5% brig htness, and turn off TV's or lights acci
dently left on. As a security measure, it can sta nd
guard by turn ing lights on or off, even playing the
stereo and TV. Weekend commands can be
scheduled different from weekdays, to further
confuse potential intruders. If an int rusion is

YES ! I wan t to stay up -to-d ate on thi s fa s cin a tin g
ne w tec hno logy !

Signature

Sen d to: RO:lOLIC}d,(;c,PO Box 372,Tujunga, California 91042

sun lamp

+ III +developer - 1 or many PC's
cards & Btchant -

oF etchant =1PC+ card

+ mylar
film

I:'~~I----------_..---

PRINTED CIRCUIT KITS
MAKE CARDS QUICKLY

ONLY Vector k its co ntain :
• Positive photo-resist coat ed AN D un co at ed copper laminate -no

messy phot o -reversal-no spraying , dip pin g, or ba king. .

.4 types of ar t aids: rub transf ers, ink, tape, cu t and peel-use 1 or all.

.1 :1 ci rcui t ar t rub t ran sfers-IC sets , pads , l ines, connectors,
symbols, letters, and number s.

• Everything included-ju st add water and sunlamp or bri!tlt sunshine.

• Liquid etchant and developer-no dry chemica l mixing problems.
AND
.Process ch o ices-make cir cu it o n copper and etch for 1 card .
Ma ke circuit on fi lm, expose, develop and etch for 1 or many cards.

32XA·1 kit makes7 PC cards. S28.oo. 32X·1 starter k it makes 2 cards. S11.50
If not available locall y factory order-inclu de $3.00 ShiPPinJl'AU' s . on ly.

Vector Electronic Co ., 12460 Gladstone Av., Sylm ar , C, 91342
5 10177

Title

Expires

Address

Card Number

Stare Providence/Country Postal Code

United Canada Fo reign
States Me xico" Ra tes"

o 1 year (6 issues) $15 $17 $19
o 2 years (12 issues) $28 $32 $36
o 3 years (18 issues) $39 $45 $51

·US Funds on US Bank
o Bill VISA 0 MasterCard 0 Bill me (N Americ a only)

Co mpany

Name

OBOTS
The New Industrial

Revolution Intelligent machines
are rapidly appearing

in fac tories, offices, homes, and automobiles. The
face of the industrialized wo rld is changing. Va st

opportunities ex ist for those with a knowledge of this
exp losiv e field . Robotics A ge will br ing you the

latest developments in all aspect s of Robotics and
M achine Int elligence. From introductory and non 
techni cal survey ar ticles to the latest state-o f-the

art in hardware and softw are design . Y ou
will find ar ticle s on sensors and percep

tion, comp uter reasoning and robot co n
tro l, industrial robot app lica tions and
amate ur ro bo tics- as well as relat ed

new produ ct s, book reviews and
technical abstracts .
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Model 135. First
41/z-digit DMM with
hand-held
convenience .. . $219

receivers, depending upon local condit ions.
The model 10G50 1covers frequency ranges of

54-88 MHz/1 74-216 MHz VHF, and 470-890 MHz
UHF with a minimum gain of 15 dB VHF and 16
dB UHF. The outpu t per channel is 46 dBmV
UHF.

The model 10G502 covers frequency ranges of
54-88 MHz/ 120-280 MHz VHF and 470-8 10 MHz
UHF with a minimum gain of 25 dB VHF and UHF.
Output per channel is 49 dBmV VHF and 46
dBmV UHF. This model includes the CATV mid
band and superband channels.

Both unit s are comp act-6 X 5'/, X 2 inches
and can be used with an exist ing RCA preamplifi
er to provide greater gain for fringe areas; both
are supplied with 75 ohm (F-connector) single
input and single outpu t.

The mode l 10G50 1 is priced at $65.00; the
model 10G502 cost s $98.00. RCA, Distribut or
and Special Produc ts Division , 2000 Clements
Bridge Road, Deptford, NJ 08096. R-E

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474

ADVANCE. IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

ACCURACY SENSITIVITY

MODEL DCV DCA ACV ACA fl DCV DCA ACV ACA n
130 0.5 % 1% 1 % 2 % 0.5 % 100/,V l/'A IOO/,V I/'A 100mfl

131 0. 25 % 0.75 % 1% 2% 0 .2 % 100/,V l /'A IOO/,V I/'A 100mfl

135 0.05 % 0.5 % 1% 1.5 % 0 .2 % IOOIN 10/,A IOO/,V l /'A IOOmfl

Rugged DMMs from Keithley - all fea ture large, brigh t
LCD display , easy-to-use rotary sw itches , externally accessible
batte ry and fuse , IDA current range, diode test capability; low
ba ttery ind icator, cushioned co mpone nts.

Model 131. Similar Model 130. Ou r
to Mode l DO, with most popular model,
increased the price/perfor-
accuracy $134 mance champ . .$115

Case $10 .00 Shipping $3.00

KEITHLEY

54 WEST 45th STREET, NEW YORK, N Y 100362 12·6 87 ·2224

CIRCLE 154 ON FREE INFORMATION CARD

installa t ions. The units distribute strong, high
quality, low-noise TV signals to up to 50 multiple

CIRCLE 153 ON FREE INFORMATION CARD

The model 1600 controls up to 100 lights and
appliances per house code. Its featur es include:
auto/s tandby switch, digital clock , program re
view, and alert switch to turn on all lamps instant
ly. It has manual or automatic operation , and 16
time commands.

The model 5100 is priced at $299.95 ; the model
1600 costs $149.95.- Regency Electronics,
7707 Record s Street, Indianap olis , IN 46226.

DISTRIBUTION AMPLIFIERS, mo dels 10G501,
10G502 are high-qu ality, high-output devices for
small- to medium-size master-antenna TV insta l
lations. Applications include motel, apartment,
hospital , school , store display, and deluxe home

Put Professional Knowledge and .a

attempt ed when the owner is at home, the user
need on ly flip a swit ch to turn all the lights on,
sound sirens, or turn on the TV.

The model 5100 control s up to 100 lights and
appliances per house code. It has a 57 t ime-com
mand cap ability, and is fully programmable for
daily, week day, or weekend cyc les. Features
include: all-module control, digi tal clock, auto/
standby switch , aud ible tone messages, normal /
alert swi tch that cont rols lamp and appliances
modul es, and normal/program switch.

in your Electronics Career through

DEGREE
No commuting to class. Stu dy at your
own pace, while con tinuing your present
job . Learn from easy-to-unders tand les
sons, with help from your home-stud y
instructors whenever you need it.

In the Gran tham electronics pr ogram,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac
credited by the Accre diting Commissio n
of the Nationa l Home Study Council.

Our f ree bulletin gives full detai ls of
the home-study program, the degrees
awa rded, and the requirements for each
degree. Write for Bulletin R-81.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

HOME
STUDY

.COLLEGE DEGREE
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Here's a closer look at how those popular cordless tele
p hones work. HERB FRIEDMAN, COMMUNICATIONS EDITOR

IN KEEPING WITH THE GREAT CLICHES OF
our time, such as "You can 't tell the
players without a score card," there is
a lso "You can't fix it if you don't know
how it works." So this month we'll
take an even closer look at cordless
telephones because they pack a lot of
sop histicated hardware in what appears
to be a rather mundane consumer device
In fact, the cordless te lephone contains
much that is borrowed from other areas
of rad io communications.

To refresh your memory , the cord
less phone consists of two pieces: a
transponder and a portable wire less
handset. The transponder answers the
teleph one ca ll, or processes an out 
goi ng call , and is connected direct ly to
the telephone line . The transponder
transmits to the handset on a freq uency
th at is nom ina lly 1.6 MHz (the high end
of the broadcast band) by feeding RF
into the AC power line. The handset
receives the signal through a Ferrite
bar or loop antenna built into the hand
set. The handset transmits to the trans
ponder on the new rad io control band
at 49 MHz. The modulation is NBFM
(Narrow Band FM), that provides
essentially no ise-free reception both
ways over the (approximately) 300-foot
operating range.

The power line transmitting system is

exactly the same as used by many col
leges for their carrier-current AM radio

.stations that "broadcast" to the resi
dent dorms and instructional facilities .
(Most of the college canier-current
radio stations are organized and man
aged just like any commercial AM radio
station, the difference being that recep
tion is limited to the area near the power
lines .)

If you're not familiar with carrier
current broadcasting, you may be won
dering at this point how you can pump
RF into the power line without have it
shorted by the nearest refrigerator,
transformer, or Iightbulb. A look at the
transponder transmitter of the Radio
Shack ET-300. shown in Fig. I, will
illustrate how it's done.

The basic transmitter is made up of
transistors Q21 , Q22, and Q23. The
osc illator (Q23) is FM-modulated by
variable-capacitance diode D17. Tran
sistor Q22 is a buffer amplifier. The out
put amplifier, Q21, is coupled to the
power line by the secondary of tank
circuit inductor Ll2 .

Let's follow the RF output from the
secondary. It flows through loading coil
L II and is coupled to the power line by
capacitors C201 and C202. The capaci
tors allow the RF to pass from the
transmitter to the power line but, be-

cause of the high reactance of the
capacitors at 60 "Hz, they keep the 120
volts of the power line from reaching
Lli and Ll2. Choke T202 will pass
audio frequencies , but not RF . That
keeps the transmitter's signal out of the
power transformer and insures that RF
will not be "floating" inside the tran
sponder, causing RF feedback. The sig
nal goes out into the power line through
the line cord . That sect ion of the circuit
is shielded, as indicated by the dashed
line in Fig. I.

It's not surprising if you think about
it: Washing machines , refrigerators,
light bulbs, etc., do not short circuit the
RF because they appear as a high im
pedance to the 1.6-MHz RF. Though
there are losses, the power line itself
appears as a very low impedance to the
transmitter, and the connected equip
ment appears as a moderately high im
pedance so that a lot of the signal gets
out. The effects ofline varia tions due to
changing loads are minimized by tuning
coil L II, wh ich matches the transmitter
output to the low-impedance power line
antenna. (Ordinary line cord has a
nominal RF impedance of 70 ohms.)

As you might well imagine , the RF
radiates from the power line . It the
power line is shielded (BX cab le or con
duit) radiation takes place only from
the unshielded sections: the line cords
from the wall receptacle to the con 
sumer equipment . Actually, BX cab le
shield and conduit often "float" a few
ohms above true ground and some
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You're on the spot.
Any set you tell your
customer about has a
chance of failing sometime.

But though we're not
saying we're perfect, we'd like
you to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and rel?air it
quickly if anythmg ~oes

go wrong. Because \~Ith

RCA's unitized chassis,
failures are easy to handle.

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occ ur, you' ll
be ready.

RCA has more than
500 parts distributors .
nationwide. \Ve have this
large network because we
don 't want you to have to
wait too long for parts.

\Ve also keep your
inventory expe nses lower by
using components i.nste.ad of
modules, in most circuits.

CIRCLE 58 ON FREE INi'ORMATION CARD
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RCA IS MAKING
TELEVISION
BETTER AND BETTER.
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THE LEADER
DOES ITAGAINI

what's inside the cordless handset. Fig
ure 2 shows the front end of the hand
set receiver.

Antenna L301, which is located in
side the cabinet, is a standard Ferrite
bar antenna that picks up the RF signal
radiated from the power line. From the
bar antenna the signal is processed
through a single-conversion receiver
with a ceramic IF filter, FT301.

In a sense , the modem cordless tele
phone-which would be almost impos
sible without solid-state devices-uses
a technology that is some 45 years old,
and which has been in common use for
all those years. R-E

radiation does take place through the
metallic shield.

The signal cannot jump the line; that
is, if the location is supplied with 3
phase 208 volts, or 240 volts (120 volts
either side of ground) the RF will stay
on its own l2o-volt side or circuit.
While that is no problem for the cord
less phones it is a problem for carrier
current broadcasting because the
power line side with the RF signalmight
branch at the distribution box, and half
a building might well wind up without
the RF signal. That is handled by con
neting RF coupling capacitors from
one side of the power line to the other.
(By the way-for many years carrier
current was the RF communications
system for electric utility companies,
and some still use it.)

Anyway, now we have the RF from
the transponder radiating from the
power lines. To any receiver near the
power line the RF appears to be like
any other broadcast signal. So all we
need is a broadcast-band receiver capa
ble of receiving FM. And that' s exactly

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.O. BOX 942, RAe
s. LYNNFIELD, MA. 01940 (617) 24S- 3828

RUSH ME YOUR FREEDISCOUNTCATALOGI
NAME: _

ADDRESS : _

CITY :

STATE: ZIP: _

Always first, PRNAVISE proudly presents the two newest additions to their

top qual ity product line.

Moct.I 333 Rapid ASMlllbly Orcult Board Hol"r
This circuit board holder features eight position
rotating adjustment and sixpositive lock positions in

the vertical plane. Crossbars are available up to
30 inches In length to hold circuit boards up to

28 inches in width . Extra arms can be
added for dual or multiple board holding.

Spring loaded, the 333 features tilt
angle adjustment, height adjustment
and qukk board rotations for easy
component insertion and soldering.

Suggested retell price Is $35.95.

name _

address _

r------------------------,o Rush myVocal Zapper Kit , $ 24.95 plus $ 3 postage
& handli ng encl osed .

DSend assembled Vocal Zappe r, $39.95 plus $3
post age & handling enclosed.

o Send Free Catalog

city stat e _ zip _

VisaD McD card no. _

76 L~~~~r~n~s~~~:; ~~~~I~~,~~~i~.~~~~ .1

Model 376 Self Centering Extra Wide Opening Head (lASE HOTIHCUJDED)

Double act ion jaws provide fast opening end closing and
support o f heavy loads. Opens to a full 9 inches. Ribbed
on one side and ..v.. groaved on the other, the 376's
reversible jaw pads firmly hold cylindrical or odd
shap ed items.Fitsall of the Series 300 Bases.

Suggested retail price is $19.95.

Formo,. Information contoct your locol cJ.ol... or PANAVJSE.
Prices ore suggested retell and Slbjec t to changewithout notice.
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Home Study Cou rse

Providing T raining to the Indust ry Since 1960

Send coupon below for free cou rse ou tline

No obliga tion - No salesman will call

Pro fessional Training in a Unique Career Field

IMT/I
Mobile Training Institute

Box 735,CanJp Hill,PA 17011-V.$.A.

Endeco. p rofessi on al featu res inc lude
sa fe ty l ig h t th at d en ot es high. low
a nd o ff o n switch m o del s . SS con
st ruct io n for lon g life, li g h t we ig ht
and bal an ce fo r easy use .

Contact your dist r i bu tor for En d eco
desol der in g and so lder ing ir on s , k its
and eq u ip men t-or w r it e us tod ay .

Vital protection
for PC Boards

~~/- .
~~

r
Be sa fe . Desold er PC co m pone n ts
w it h En d e co ir o ns . G et proper HEAT
T O MELT and strong VAC U U M
A CT IO N TO LIFT so lder an d co ol
both PC board and co m pone nt
w it hou t damag e .

Th ese PC com ponen ts repl ac ed fa st
w ith Endeco deso lde ri ng o r so lde r
ing tool s .

Enterprise Development Corp.
5127 East 65th Str eet
Ind ianapolis, IN 46220
Phone: (317) 251-1231 EDC-3
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I am int erested in learning more about pro
fessiona l FM two-way radio. Please send me full
details on the MTI tra ining progr am .
Name _
Address _

CltY/State/ZlP_-;:::::====~ -:=
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study FM two· way

radio at home!

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

RECEIVERS, models DA-R20, DA-RtO and DA
RT, are the first of a line of new receivers from
Mitsubishi Audio. The DA-R20 (shown) has a
front -panel pushbutton that lets the user select
either moving magnet or moving coil phono
inputs directly without the need for an external
transformer. It has touch -sensitive lock tuning
that combines AFC lock tuni ng with switching
that automatically turns off the AFC when tuni ng
and turns it back on when tuning is finished . Oth
er features are pilot signal cancellat ion, high
blend, f luorescent digital disp lay, and switchable
IF select ivity, wit h a narrow band for recept ion in
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SPEAKERS, a line of six high-end speakers
designed fo r car stereo has been added to the
Hi-Comp line. The model HCS- tO is a 4-inch
round speake r with a 7-ounce stron tium-ferrite
magnet, a power rating of 20 watts maximum and
a frequency respo nse of 120 to 16,000 Hz. The
model HCS- t5 is a 5-in. coaxial system and has a
1-in. samarium-cobalt horn tweeter , 1'/.-inch
shallow-depth design, a built-in crossove r net
work and a large t-tncn heat- proof voice coil. The
model HCS-59 (shown) is a 5'1. inch three -way
speake r system with a 20-ounce barium-ferrite
magnet , and a 1'/. -inch high-temp aluminum
voice coil. The model HCS-342 is a 4-inch X 10
inch three-way system that offe rs 60 watt s RMS

play. Two tuning bars control automatic scan tun
ing and a digita l computer respo nds to the step
ping comman ds and also stores in its memory the
digital codes for 12 preset stations-six AM and
six FM.

The model RC-500 (top) cons ists of a Remote
Contr ol Center and a hand-held, wire less Remote
Contr oller. The models KA-500 and KT-500 are
connected to the three -inch-high cont rol center
that is linked to the Remote Contro ller. The con
tro ller operates on/off, volume, funct ion selec
tion, preset and scan tuning select ion, and a turn
table up to 21 feet away. Prices: model KA-500is
$275; model KT-500 is $275 ; and the model RC
500 is $235. - Kenwood Electronics, Inc., 1315
E. Watso ncenter Rd., Carson, CA 90745.

maximum , 25 watts RMS nominal, and has a fre
quency respo nse of 75 to 17,000 Hz, and a 8-ohm
impedance. The model HCS-362 is a 6-inch X
9-inc h three-way system with a frequency re
sponse of 50 to 18,000 Hz. The model HCS-90 is
a two-way surface-mount enclosure system with
a 4-in. buty l-edge woofer, an 8-ou nce wet-type
ferrite magnet and a 2'/.-inc h super-cone tweeter.
Prices: model HCS-to is $36; HCS- t5 is $52;
HCS-59 is $100; HCS-342 is $116; HCS-362 is
$116; and HCS-90 is $190. -Audiovox Corp.,
150 Marcus Blvd ., Hauppauge, NY 11787.
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COMPACT AMPLIFIER/TUNER SYSTEM , mod
els KA-500, KT-500 and model RC-500. The mod
el KA-500 (bottom) is an integrated amplifier that
uses no rotary controls. Power on/off, phono,
tuner , auxiliary and tape switches are controlled
by feather-touch bars , with a color-coded LED
display above each bar to indicate the mode . The
volume control uses two large push bars , one tha t
lowers and one that raises the volume, and a hori
zontal bar graph of LED's show the power level.
Other controls are loudness and muting switches,
and linear slide potentiometers for bass, treb le
and balance. The unit has a power rating of 43
watts -per-channel minimum RMS, driven into 8
ohms from 20 to 20,000 Hz.

The model KT-500 (middle), an AM/FM stereo
tuner , also has no rotary controls and uses a
quartz/PLL frequency synth esizer with digital d is-
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PORTABLE AIR GUN, Dust-Off, is a simp le, safe,
non-contact method of getting dust and lint off
valuab le records, stylus tips , and other delicate
hi-fi components. Air pressure is continuously
variable . To get into difficult-to-reach spots , a 2-

foot extension nozzle is availab le as an accesso
ry. Dust-Off is availab le in 12 oz., 6 oz. and 3 oz.
sizes. Reta il pri ces are $18.95 (inclu ding a
chrome valve-assembly) , $3.95, and $1.98 re
spectively.-Falcon Safety Products, 1065 Bris
to l Road, Mountainside, NJ 07092.

More information on stereo products is available.
Use the Free Information Card inside the back cover.
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urban areas and a wide position using linear
phase ceramic filters for low distortion . The
amplifier section has a DC power amp , low and
high cut filters, tone defeat, and ten-position
loudness control.

The Model DA-R20delivers 60 watts-per-chan
nel minimum RMS power at 8 ohms from 20 to
20,000 Hz at 0.02% THO. The DA-R10 offers 45
watts-per-channel and th e DA-R7 has 25 watts-

per-channel. Prices: model DA-R20 is $560; mod
el DA-R10 is $390 and model DA-R7 is $290.
-Melco Sales, Inc., 3030 E. Victoria St ., Comp
ton, CA 90221.

CASSETTE DECKS, models K-950, K-850 and
K-350, all featu re metal-tape capabi lit y, Sendust
record /play heads, and a double-gap ferrite
erase head . The model K-950(shown) has a wow
and-flutter of 0.028% WRMS as the result of its
indepen dent two-motor drive. Frequ ency re
sponse is 30 to 22,000 Hz ± 3 dB with meta l tape .
Other features include fluorescent bar-graph
peak mete r, IC logic control s, tim er recording
switch, Dolby noise reduction , and a focus switch
to extend high- end frequency resp onse. It is
enclosed in a black case where the frequent ly
used controls are exposed, and the less used
ones hidden.

The model K-850, is a slim silver deck that has
a frequency response of 30 to 19,000 Hz ± 3 dB .

The wow-and-flu tt er is rated at 0.04% WRMS .
The model K-850 features auto mat ic operation
usin g one switch which permits timer operation
(reco rding) when used with an out-boarded timer,
auto repeat, auto rew ind, and auto recording
standby.

The model K-350 has a signa l-to-noi se ratio of
57 dB , a frequency response of 40 to 18,000 Hz
± 3 dB and a wow-an d-flutte r of 0.06% WRMS·. It
also features auto shut-o ff, direct tape loading
with flip-up head, and direct switc hing between
drive modes. Suggested retai l pric es are: model
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includes two speakers for in-dash or rear-deck
insta llat ion . Features include a 3 oz. ceramic
magnet, a power rating of 10 watts and compati
bility with 4- and 8-ohm tape units . Suggested
retail price is $ 19.95. -BP Electronics, 855
Conklin St ., Farm ingdale, NY 11735.

POWER AMPLIFIERS/BOOSTERS, Custom
models 20C655 and 20C656, and Universa l mod
el # 12R906, are designed for car-stereo sys
tems . According to th e manufacturer, the units
provide a high volume and a low distortion output
of 20 watts-per-channel, for a total of 40 watts.
The models are useabl e with most car rad ios and
tape players . The amplifier requi res no switching
and has a built-in protection circuit to prevent
damage. The differences among the models are
in the radio and speaker leads . The model
20C655 has GM-type connectors, model20C656
has bullet connectors and model 12R906 has
unterminated connectors that use wire nuts pro
vided with the unit. Small and lightweight , the
amplifiers can mount behind dash or in the glove
compartment . Measu rements : 1'/. X 4 X 5'/,
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K-950 , $490; model K-850, $360 ; and model K
350, $240 .-Yamaha Int'l Corp., 6600 Orange
thorpe Ave., Buena Park, CA 90620.

CAR STEREO SPEAKERS, model BP 3500, are
3'/'-inch units designed to produce the sound
quaJily of a larger speaker in a smaller size, espe
cially for small er/compact-sized cars . The model
BP 3500 comes in an att ract ive pack age that

The remarkable Touch Test 20 DMM. W ith
the Touch Test 20 Non-Linear Systems int ro 
duces the 2 lb . 4 oz. test lab. Now , w ith 20
key test functions at your fingertips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collect ion of
indiv idual testers.

The ne w Tou ch Test 20 D M M fea tures :

• Built in temp eratu re measurement (includ ing pro be ;
FOand CO)

• Capaci tance measurement
• DC Voltage (200 MV -1000V)
• AC Voltage (200 MV -1000V)
• DC Curre nt (200 ~A - 10A)
• AC curre nt (200 ~A - 10A)
• Resista nce (200 ll - 2OMll)
e Diod e Test

Non-Linear Systems'. trio of mini
scopes are accurate, affordable,
portable. And there's one to match
nearly every budget and need.
Standard features on. all models
include an input imp edance of 1
megohm with 50 pF; maximum in
put vo ltage of 350 V; tr igger modes
in auto , internal, externa l and line;
slope that's + or - selectab le;
grat icule (4x5 division of 0.25"
each); dual power source s op erat
ing eit her internally from recharge
able lead acid batteries or externa l
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9"H x 6.4"W x 8.0"0 ) and
w eighs just 3 Ibs.*

Check the chart be low for de
tails of model features and specifi 
cations.

lW1iz

15M1iz

MS-IS

MS-l15

'(["'plion: model 1.15·130i, ' lightlydeeper. al86". andbeavier, al J 6 Ibs.).

MooR ';:~TIt ~ =
MS-llil J(lWiz »nv to 5(N/OO 001. Sec to02 s.c/oo.

12Ranges 21 Ranges
»nVto 5(N/00. 0.1. Sec toO.SSec.

12Ranges 21 Ranges
»nVto5(N/OO. 0.1. Sec 1005 Sec.

12Ranges 21Ranges

MS230

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~4~:~T~~h·~2?r4 ale
NEW YORK. N.Y. 10036 2 ' 2·6 67·222 4

ADllAIICE.-r
ELECTRON~

Call For
Special Int roductory

Price Offer

ADIfllM:E IS PROUD
TO INTRODUCEeNon-Unear Systems

High Quality Oscilloscopes
Backed by

A Two-Year Warranty
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include a frequency response of 40 to 14,000 Hz
± 3 dB using metal tape , a wow-and-f1utter of
0.09% WRMS and a signal-to-nolse ratio of 62
dB. Suggested retail price is $129.95.-Sharp
Electronics Corp., 10 Keystone PI., P.O. Box
588, Paramus, NJ 07652. R-E

peak-level display meters , Dolby, soft-eject cas
sett e holder , full auto-stop and an electron lc-con
tro lled DC motor. Manufacturer's specifications

To order your copy :
Complete coupon and enc lose it with
your check or money orde r for $6.00 U.S.
We will ship your reprint, postpaid in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $4.00 for post
age . New York State residents must add
48¢ sales tax .

Send away today for your 36-page book
let contain ing complete reprints of all
seven articles in the series on Backyard
Satell ite TV Receivers by Robert B.
Cooper Jr.

Th is all - inclusive report gives you all the
data you need to build your own Back
yard Sate ll ite TV Receiver. .
• TEL LS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals 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 rece ivers built at
comparatively low cost.
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Don't miss out again!
• ANTENNAE DESIGN... and exact ly how
you can build a spherical antennae, whi le
keeping total earth stat ion cost for the
complete system under $1,000.
• THE FRONT END is critical when you
bu ild your own system . We help you ex
plore several d ifferent approaches to
mak ing one that will work for you .
• RECEIVER-SYSTEM hardware, and
how it goes together to brin~ you direct
from-satell ite TV reception In your own
home.

METAL TAPE DECK, model RT-10BK, in ebony,
is designed to match the ST/SM-1122 Pro Series
tuner and amplifier. The RT-10BK features LED

ohms, a frequency range from 20 Hz to 20 kHz,
and a total harmonic distortion of less than
0.02%. Available in brushed aluminum or black
finish. Suggested price is $449 .95.-Fisher
Corp. , 21314 Lassen St., Chatsworth, CA 91311.
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It also delivers the sonic accuracy required in crit
ical monitoring. A hardware kit for rack and wall
mounting is also available. Suggested retail pr ice
for the Sentry 100 is $200 . -Electro-Voice, Inc .,
600 Cecil St ., Buchanan, MI 49107.

STUDIO MONITOR, the Sentry 100, is a highly
efficient speaker that not only features low distor
tion , but can produce the sound-pressure levels
of comp arable units with far less amplifier power .

AM/FM STEREO RECEIVER, model RS250. Ac
cordi"ng to the manufacturer, this receiver fea
tures a Class A-II DC amplifier circuit that com
bines the efficiency of Class B operation with the
low distortion of Class A operation. Features
include a digital freq uency display, dual-gate
MOSFET RF stage, linear-phase IF filters, dou
ble-tuned quadrature detector, and PLL MPX
decoder. Other features are a built -in moving-coil
cartr idge preamp, full tape/source monitoring,
bar-graph LED signal -strength indication, and
dual LED bar-graph power meters .

The RS250 also has push bars instead of
knobs, four-position speake r selector and de
tented volume control. Specifications are 50
watts -per-channel minimum RMS power into 8

TURNTABLE LIGHT, the RoboLite, is a battery
powered light that turns on automatically when
the dust cove r is raised . Record labels can be
read easily and turntable adjustments can be
made readily with the added illumination. The
RoboL/te operates from an externa l battery pack
containing two D-size cells that is connected to
the turntable light through a three-foot cab le. The
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turntable light snaps onto the bottom edge of the
dust cover and the batt ery pack can be placed on
a shelf or drawer out of the way. A built-in mercu
ry switc h tu rns on the light when the cover is
raised. When the cover is lowered, the light goes
off automatically. User can swivel the bulb hous
ing to dir ect light to the desired area. Suggested
retail pr ice is $21, without batteries. -Robins
Indu st ries Corp., 75 Austi n Blvd., Commack, NY
11725.

inches. Suggest ed retail price for model 12R906
is $44.75; the two Custom models have open-list
prices.-RCA Distributor & Specia l Products
Diy., Sales Promot ion Services, Deptford , NJ
08096.
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SCHEMATIC ERROR

I just received the March issue of Radio
Electronics with my article, "The State-of
the-Art of Doing Not hing ." It looks good,
but an er ror did creep into the schemat ic
(Fig . 4, page 62).

Pin 14 of IC4 should be connected to
pin 22, regardless of which EPROM is
used; the diagram shows it connected to
pin 19.

The ' note is co rrect, except fo r the last
part. It should read " ... +5V; for 2716 con
nect pin 19 of IC5 to pin 15 of IC4."

The other note should read : "Use pin
15 of IC4 if a 2758 is used ; use pin 1 of 1C4
if a 2716 is used."

Pin 22 of the EPROM is the A9 line and
pin 19 is the A10 line. As drawn , the
schematic will only display portions of the
EPROMS ' programs -and will not reset
until after several program repeats.

There's a minor error in column two on
page 62: reset occurs when IC4 reaches
either 1024 or 2048. The figure 512 was
for the 74S PROM.

Otherwise, it looks great.
NOEL NYMAN R-E

them. A few of the movies are very inter
esting, and your proposal to ban that ser
vice is a lousy one .

The proposal to keep the companies
from supplying the TV set is a bad one,
too. First , the independent sector won 't
be wiped out-just decimated the way
that the movie-theater business was when
TV became impo rtant. Second, if the
cable companies can supply the TV set,
they can break the NTSC barrier to high
resolution pictures. Oth erwise, wideband
signals won 't be sent out until someone
can rece ive them, and nobody's going to
buy a high-resolution receiver until some
one is transmitting tho se signals.

The movie industry tried to keep their
products off TV in the 1950's, but (except
in Br itain) they fail ed as badly as your
proposal to keep old TV shows off cable
will fail. Why shouldn't the cable com
panies be allowed to re-run "I Love Lucy"
or " Gunsmoke? " Just because they were
once on " free" TV is no reason to freeze
out the few fanatics who are willing to pay
to see them.

As a heavy TV watcher, I think that your
proposals will do no good, and may-do
some harm.
JAMES E. HENDERSON,
Manhattan, NY

DMM ACCESSORY

The art icle, " DMM Accessory for Ultra
Low Ohms," in the February 1981 Radio
Electronics, was very interesting.

May I call your attention to a basic error
in the clip leads to the unknown resis
tance Rx? Each dual cable terminated in
a single alligator clip. That will result in
the contact resistance Rc between each
clip and Rx being added to the actual
value of Rx:

Rx (measured) = Rx + Rc+ + Rc
That can be avoided by having four clip

leads: two fo r the current, and two for the
voltmeter. The latter must be clipped in
side the current leads with the clips not
touch ing each other.
FRANK G. DUNNINGTON,
Port Richey, FL

THE BSR SYSTEM X10

In reference to the BSR System X10
(Radio-Electronics, March 1981, " Letters"
section) : I have had the same prob lem;
some remotes did not work in some areas
of my house.

I solved it by connecting a .022 1000
volt Mylar capacitor across the terminals
of a 220-volt plug, which I plugged into an
unused 220-volt outlet. It has been working
fine for over a year now.
ELEMER DUBROVAY,
Redmond, WA

CABLE TV

Your editorial on cable TV in the Febru
ary Radio-Electronics isn 't exactly all wet,
but it's pretty damp. In Manhattan, our
cab le company puts old mov ies and other
shows on a vacant channel (10) that we
get at no extra cost, and they run ads be
tween the mov ies, without interrupti ng

ON NIKOLA TESLA

I just had to compliment you on your ,
artic le on Nikola Tesla (February issue). I
just wish that you could do a ser ies on
him, because what most peop le do not
realize is that he is the least apprec iated
of all the great electrical discoverers. (I
use the term "discoverers" because Tesla
always said that he would never invent a
device ; he would " produce orig inal
work or none at all " ) It would take
about three or more pages to list all his
discoveries.

Anybody reading this might ask, "But
what about Edison? Thomas Alva Edison
had over 1200 patents to his name ; how
could Tes la outrank him?" But the num
ber of patents isn't relevant, though Tesla
d id have 212 of them. Edison made dis
coveries, true, but he was far more con
cerned with devices, where Tesla had no
interest in them.

Some of Tesla 's discoveries were reso
nance (electrically-tuned circuits), various
forms of gaseous lighti ng (neon, fluores
cent, and others), the ancestor of the
cyclotron, the carbon-button lamp , arc
lamps, and many others. He also made
the first alternating current motor, using
his d iscovery of the "rotating magnetic
fie ld ." Yet, about the on ly thing most
people know about him is his famous
Tesla Coil.

I would like to ask fellow readers of
Radio-Electronics something. If anyone
liv ing in New Jersey has done extensive
research on Nikola Tesla, would that per
son please write to me? I would like to
enter correspondence and see if we can
learn anything from each other. I will
answer every ser ious inq uiry.
VINCE MARASCO ,
619 E. Blancke st.,
Linden, NJ 07036

Tesla the extra support he needed, so that
his ultimate plan of a worldwide wireless
system of power and light was never
ach ieved .

Hugo Gernsback was a good friend of
Tes la's.
MARC SEIFER,
Kingston, RI
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The world 01
electronics

gee-wizardry

-YOURS FREE.
32-pages of test instruments - from the
latest digital mu lt imeters to the famous
EICO scopes. Security systems. Auto 
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE cata log , check reader serv ice
card or send 50t for fi rst c lass mail.

~ 108 New South Road
Hicksville, N.Y. 11801

Satisfaction Guaranteed

SAVE TIME AND MONEY!
6100

UNIVERSAL
DESIGNER
•• Save on d igital bread

boa rding
• Easy transi t ion from pro

totype to wiring diagrams
• Aids digit al circuit design

Kit $49.95
Assembled $59.95

0101 SOLID STATE
CLOCK/CALENDAR UNIT
BIG 2112" DISPLAY!
• 12/ 24 hour selec table

• Alarm output Kit $49.95

Assembled $79.95
Oak Case $29.95

SELF-TEACHING AID:

6101 DIGITAL LOGIC COURSE $29.95
• Learn digita l log ic with 26 self teaching experiments.

S:"';L... REDMOND. WA 98052 (206) 883·9200

Please rush me the following:
06100 UNIVERSAL DESIGNER KIT $49.95
o 6100 UNIVERSAL DESIGN ER ASSEMBLED 59.95
06101 DIGITAL LOG IC COURSE 29.95
00101 CLOCK/CALENDAR KIT 49.95
00101 CLOCK/C ALENDAR ASSEMBLED 79.95
o OAK CASE 29.95
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8 CHANNEL SCOPE
MULTIPLEXER, DM-12

- ~~efJg:~: ~~h:.nc';,~ ~b~l load per
- Maximum full screen amplitute 1.6 Volts adjusta-

ble.
- Trace amplitudeand spacingcontrols.
- 4 or8 channel selector switch.
- 8 color coded input cable. 24'"long withinsulated

alligator dips.
- External 9 vae power supply inclUded (Model

_ ~~A6C2~; x 3.75"x 2"
- BNC Output Cable Accessory (Model PSA-2 add

SI4.95).

- Input5ensltlVlty < 100Hz< BOMV
100Hz - 60MHz< 30MV
> 60MHz< 70MV

- Size6 25" x 375" x 2"
- Extemal 9V OC power supply Included (Model

MMAC-2)
- BNC Input Cable Accessory (Mod'i PSA-2add

S(495)

- Push to read range (button) from lpFto

- ~;~ti&ration control
- In one easy to use, self-contained pack-

age.
- Battery powered,with "pushto read" bat

tery saver circuit (9V batteries net in
dud,d).

- Size 6.25" x3.75" x2"

Measurefrequencles from 5Hz to 100MHz on your

~~a~o~i~t~~rt: fgr ~~~l~~~~~ t~~~:O=
home bobbyistl ConnecttheOM·11 to yourDVM, set

~~_~y~~ ID1c~~~ (~ci~~nrJ~~ra;ds~~aiutr~ ~~
frequency ofanysource HI La Range LEO's Insure
fast accurate readings
- Frequency Range 5Hztol00MHz ~~~
- Input Impedance1 M'lIOhm and testedl

Ready
to use!

LOW COST DM-8
CAPACITANCE METER MODULE
~:'~et~;~~~u~e~g~~ ~g~ou~~lg~F~~lt
~:~: ~ ~~~u[~: ~~ ~a~~ita l Capacitance

~~~~~~gu~~d~~i;r~i%arf~:~em~~~
~~~~e~'i:~i~~)ed , may be made before

Completely
assemb led
and tested!
Ready to use!
INSTANT ORDER

INFORMATION
BELOWI

Completely
assembled
andtested!
Ready
to use!

Convert your singlechannelscopeintoa 4 or 8 chan
nel instrument; Just connectthe OM~1 2 . 8 channel
scope multiplexer to your scope, clip the 8 input
~beS to the Sj~naiS you want to view. Simple,easy,

3M~~~tr~~ ~~~~fe I~~~~L~3~~~~r~~p~~~~
controlsand selectable sampling rate - all to insure
easyclear scope display.

LOW COST HIGH FREQUENCY COUNTER NOW IN STOCK!!
///////11111111111 1111\\\\\\\\\\\\\\ The Albia Mo de l DM-7, 8 Digit High Frequ ency Co unter is

easy to use, switch se lec tab le tim e base input by a sing le
BNC , nothing to bui ld - noth ing mo re to buy!
- 5 Hz to 550 MHz
- 8 big easy-to -rea d .43" high int ensity LED display
- Crysta l (±3 ppm @ 25 C) co nt ro lled 0. 1 or 1.0 sec . ga te t imes
- Co nve nient be nc htop size (7" x 10" x3")

N~VEb~e~~aF~vREaATTHIS $1491!~
LOW PRICE Warr""

COMPLETELY ASSEMBLED. PRE-CALIBRATED. PRE-TESTED
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PlISTAGE & HAN OUNG

ORDERS ADD

FREE ALBIA
" T EM PLATE"
WITH EVERY

ORDER RECEIVED
by June 25, 1981

UPTO SID.DO S1.95

S10.01 • $25.00 3.75

S25.01 - $50.00 4.65

S50.01 • $100.00 6.45

ORDERSom$100.00
WITHINUNITID STATES

If for any reason, whatsoever, yo u are not comp lete ly
sat isf ied with your purchase, retu rn it w ithin 30 days of
purchase date for a fu ll refund - It 's as simp le as that!

FOR FAST AND DEPENDABLE DELIVERY SERVICE
CALL TOLL FREE: 1-800-243-6953 5~~Ii~l

WE Accm lASTER CHUGE. VISA AND AiEl CIEOIT CUDS
__olII1Mo_ l •• I'ltcoo ... IIU.I._.,·ftnIIo.... olIIllIO.

ALBIA ELECTRONICS INC
24Albia81. • New Haven, CT 06512

ALBIA SATISFACTION
WARRANTY:

REGULATEDTRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fu lly asse mb led and tested power supply that $99 I 5
prov ides a so lid , ful ly w ired tri ple power supply
incl uding fixed 5V @ 1 Amp , 5V to 15 V @ 0.5 Amp,
and -5Vto - 15V @0.5Amp-alisupp liesregulated , =~
short proof. Each supply has sho rt indica tor LED.
Com plet e and ready fo r use in a du rable
(8"x6"x3W') metal ca se.

FREE!!
NEW 1981
SPRING/
SUMMER
CATALOG

Exc iting
new products!
Send today!!

CIRCLE 'Z7 ON FREE INFORMATION CARD 81



FIG. 1

An open mind is one of the most important tools in fault
analysis. JACK DARR, SERVICE EDITOR
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ONE OF THE LAST LETTERS IN A BIG
batch of Clinic mail was a simple one. A
young man in Virginia had a Sanyo with
what seemed to be two obvious faults.
The trouble was that he didn't recognize
them! I answered the letter, giving him
what seemed to be the most likely
causes, and suggesting some test
methods. After I got through though, I
began to get mad!

Not at the young reader. He had
located the key symptoms, but he did
not know what caused them. I get a lot of
letters just like that; the writers already
have the keys but they don't know it.
That's what made me angry; not at them
but at the training they had received .
Either the school they went to, the per
son who wrote the correspondence
course, or someone else, had failed to
give them the one important technique
they needed: fault analysis! So, due to
this gap in their education they were
unable to complete the troubleshooting
process.

Let's go over the actual case. The
reader from Virginia said: "I've got a

Sanyo 91C78 with power-supply prob
lems. All the DC voltages from the fly
back are missing, and the + l20-volt
source reads about +160 volts . What's
causing this?"

Ever since the first article I ever
wrote (in 1947)I've preached one thing:
"Check the DC power supply first!" If
that is bad, nothing else can work.

This set has the customary regulated
DC power supply, supplying about
+155 volts from a half-wave rectifier
(see Fig. 1). Pass transistor Q901 drops
that voltage to +120 volts and it's con
trolled by the usual error amp and
driver (QOO2 and QOOI). If the B+ volt
age is the full supply value, the pass
transistor is either dead-shorted or
turned on so hard that it is saturated.
The most common problem is a shorted
transistor. I told him to check this stage
first, and find out why it wasn't
working.

With the DC power supply at that
level, it seemed to be running with no
load at all. That usually blows up the
horizontal-output transistor. From the

no-load symptom, I suspected that it
had been blown open. A shorted transis
tor would have loaded the OC-power
supply down and possibly blown the
line fuse. I suggested he take the hori
zontal-output transistor out (which
would make it easier to test anyhow),
and leave it out until he could get the
DC power supply working. For safety's
sake, I recommended that he plug the
set into a variable-voltage line trans
former, and bring the line voltage up
slowly, monitoring the + l20-volt
source.

There's one and, as far as I know,
just one practical way to attack prob
lems like this . Note the symptoms, take
some test voltage readings (he did that)
and sit back and think about it. Look at
the symptoms, figure out what could
have caused them, and then check
those things out. If your initial idea was
right, great! If not, simply say to your
self: "Well, that eliminates those parts.
Now, what else could be doing that?"
Keep checking and thinking until you
find the source of your problem. That
takes far less time than it sounds . The
one indispensable tool you must have,
and use is a completely open mind! Do
not make up your mind in advance that
the fault has to be one particular thing.
If you do, you'll spend your precious
testing time trying to prove that you're
right and not trying to find out what's
really wrong. What's wrong makes no
difference; your job is to find the prob
lem and fix it.

It isn't easy! I can assure you of that
after many years' experience of doing
things the hard way. However, if you
will give it a fair try, you'll find that
things go a lot more smoothly .

More on Zenith 19EC45
vertical problem

In the February Service Questions
(Radio-Electronics, February 1981) we
had a query dealing with a repeated
vertical problem on a Zenith 19EC45.

John B. Richards of Aurora, CO says
that "the repeated transistor failure in
the vertical board of Zenith 19EC45is a
'generic' problem! Zenith has noted that
and has redesigned the board with a
better heat-sink. A re-manufactured PC
board from Zenith is almost a must to
clear up the problem." .

Thanks a lot, John . That kind of feed
back from the field is a great help to all
of us. R-E



tester (Fig . I) we used to check SCR's
in Army missile equipment. It's simple
to make and it hasn't lied to me yet

JIG SMEAR
Do you know of anything that can be

done to reduce "Jig smear"? I've got some
cables that are longer than usual so the
Jig can be up out of the way.-A.Y.,
Lef/ngton, He

A L L Re:SI'SoTORS, I [z WATT
5 1 ~ "'2. ~ N.O. ':>P~T

US E. A L LIGATOR CLIP':;
F O R c.or-JIVlSC T IONS

FIG. 1

even though it's been used to test quite
a few of those devices . The only caution
is to look out for shunt paths if you 're
trying to test an SCR in-circuit, es
pecially in horizontal circuits .-Stephen
P. Weinrich. APO. NY

Not too much can be done about it so
I generally try to ignore it. You might
try reducing that shunt capacitance of
the cables by making up several card
board circles about 3-4 inches in diam
eter. Cut slits around edges and slip the
leads into those, to keep them farther
apart. That can help a little . You could
do that at the top section of cable and
leave a piece about 12-18 inches long at
the socket end so it won't be too bulky .

FOCUS PROBLEM
I've got a focus-voltage problem In a

Sylvania 00-8. The maximum focus-volt
age I can get Is 3.8 kilovolts. The maxi
mum high-voltage Is 25 kilovolts. The
boost and boosted-boost seem a bit low.
The high-voltage regulator does not work
too well; I have to shunt a 3.9-megohm re
sistor across R446 (R446 feeds the boost
to the regulator grid) to get any actIon at
all. I read that If you took the focus coli off
In this circuit, the focus-voltage should
go up to 5.5 kilovolts. When I unhooked
this one, It went down to about 3.4 kilo
volts. The tubes have been changed, and
so on. The cathode current Is normal. I'm
lost!-T.L., Aurora, IL

I think you read about that test here ;
I've often mentioned it, and used it.
This may be a good clue. The focus coil
here loads the focus voltage down till
it's at the right value . I suspect a bad
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SCR TESTER
I read your paragraph about testing

SCR's with an ohmmeter a while back.
As you said , SCR's with a higher hold
ing-current can't be checked easily.
They won't latch up as they should .

Here's a schematic of a simple SCR

YOKE-RETURN CAPACITOR
A Zenith H121F7 (BIW) came In with no

raster. capacitor C513 In the horizontal
yoke circuit was blown. I replaced It and It
worked fine, but after a few days It went
out again. I put In one with a higher volt ,
age ratIng and /fs gettIng very warm! Any
Ideas?-D.D., Apalachicola, FL

See the Service Clinic in the February
1981 issue of Radio-Electronics! (It
covered exactly that problem.)

Replace that capacitor only with the
exact duplicate part from Zenith. The
problem is a high RF current flow
through the capacitor. The capacitor
must have a high-RF dielectric or it
won't stand up. Also, the values of
these parts are critical in many sets, so
use exactly the same values as the
originals.

LOWEST PRICES FOR PRIME ICs!
ORDER DESK: 800 - 325 - 0101. .

In addition to the broadest line of digital integrated circuits offered anywhere,
I.C.C. offers the complete line of products from the following ~vell known
manufacturers of electronic compon ents and subsystems.
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Vector is T he name in breedboardlnq, and
I.C.C. has the wides t range of Vec to rbo rds,
Experim enter' s Bo ards, Vecto r Pins, F ermi 
nals and Wrap Posts, Wrapping Tools, and
blank Microp rocesso r Bea rds for virtua lly
every brand of Microcomputers.

OI$COONT """,~Toul ..~_
NEr $ 0 01 - $ 4 H MId$1 00

LEss n s '00-$ 14" _ $t OO
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65205 PHONE: (314) 474-9485

I.C.C. has in stock the complete line of AP Prod ucts, inc ludin g
t he Poweraces, ACE Circu it Evaluator s, Sup er-Str ips, 01 P
J umpers, PC Board Co nnectors, and even t he NEW Hob by Blox. If
AP makes it, we have it in stock for immed iat e delivery. And, best
of a ll, our Vo lume Discou nt is ap plicable to all of them.

~Toul

s OO' -$!J r.I
s 1000-$:J4 H
s ~ OO · $ !19H

s 'OOOO-$4 H H
S 5OODO-$9Hfl
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P. O. BOX 1837

COLUMBIA, MO

wrapping
. wire

O.K. Machine & Tool has one of the widest line of
product s for wire wrap p inq, and the associat ed
accesso ries. The se high qual ity, ye t low cost, cornpo
nents includ e: manual and batte ry-operat ed wrapp ing
tools , wire dispen sers, Just·Wrap :E> units, cir cuit
boards . etc. Th e ent ire line is available from I.C.C.

The enti re range of 5% and 10%, %. and 'h watt, type RCR
Mil·Grade resistors ma nufactu red by Allen-B rad ley and
Stsckpo le is available from I.C.C. The established rel iability
levels of 0.01 % (Orange fifth ban d) - 0.00 1% (Yellow fifth
band) failures pe r thousand hours of operation at 50% rated
wattage is you r assurance of trouble-free circu it performa nce .

Pre-Cut and Pre-Stripped (1" from each end)
No. AWG 30 wrappi ng wire ill ten co lors (Blk ,
Bm. Red , Org, vet, Grn, Blue, vto. Gry, and
""Ihtl and in fifteen different lengths from 1"
to 15" in fou r packages (50. 100, 500, and
1000) are available fo r low cos t. yet fast and
reliab le circuit and beck-panel wri ring.
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IHTERHAllOlW. CRYSTAl IIFG . CO., INC,
10 North Lee Oklahoma City, Clda, 73102

IDGULilJI

fM.2400CH (meteronly) .....$690.49
RF crysjals (with temperature

correction) $28.89 ea.
RF crystals (less temperature

correction) $21.92 ea.
IF crystals catalog price

Write for catalog

so, then feed a signal to playback head
and see if it gets to the output. Check
the plate voltages and so on, and follow
the signals. It should be fairly easy to
find the problem.

HORIZONTAL YOKE TEST
Is there any simple method of checking

for loss of high-voltage due to a bad
yoke?-L.S., Coraopolis, PA

In tube sets, read the boost voltage
and the horizontal-output tube cathode
current. A shorted winding in the hori
zontal yoke will kill the boost and make
the current go way up. To test for this,
disconnect the yoke winding. (Don't
forget to jumper B+ across the yoke
plug; it's usually interlocked.) If the
high-voltage comes back and the cur
rent drops below normal, the horizontal
winding may be shorted. That can blow
the horizontal output tube .

Solid-state sets usually have the hori
zontal yoke driven in shunt with the fly
back, right off the output transistor.
You can disconnect the yoke winding
and if the high-voltage comes back,
you'll see a bright vertical line on the
screen. When the winding is shorted,
the horizontal-output transistor is
usually blown . So. for safety, always
use a Variac when checking a set after
transistor replacement. Solid-state
yokes give you less trouble since they

.use bigger wire and less of it. R-E

INTERNATIONAL FM-24OOCH

FREQU NCY MmR FOR
lES'nNG MOBILE lRANSMmERS

AN RECEMRS
Portable' Solid State' RechargeableBatteries

The FM-24OOCH providesan accu- cies of the receiver between 5 MHz
rate frequency standard for testing and 40 MHz.
and adjustment of mobile transmit- .. , + 0 f
ters and receivers at predetermined Frequency sta~ l hly. - .0005Yo rom
frequencies. +50"to + 104"F.
The FM-24OOCH with its extended Frequency stabilily with built-in ther-
range covers 25 to 1000 MHz mometerand temperature corrected

. charts: ± .00025% from + 250 to
The frequencies can be those of the + 1250 (.000125% special 450 MHz
radio frequency channels of opera- crystalsavailable).
tion and/or the intermediate frequen- • Tests Predetermined Frequen

cies 25 to 1000 MHz
• Extended Range Covers 950

MHz Band
• Pin Diode Attenuator for Full

Range Coverage as Signal
Generetor

• Measures FM Devietlon.

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

TAPE-REVERB PROBLEM
I've got an Echoette NG-51 reverb unit

that was made In Germany. Do you have
any data on thls?-E.R., Lynnwood, IL

Sorry, I looked through my Electric
Guitar Amplifier Handbook. and I
could not 'find it. However, I've seen
that type before. It uses an endless loop
of tape, with separate record and play
back heads. The signal is first recorded
on the tape and then picked up and fed
back to the amp. The amount of delay
can be adjusted by moving the heads
closer together or farther apart.

All you really have is a tape recorder
that records and plays back at the same
time. Since it has tubes, it should be
simple! Feed a test signal into the input
and see if it gets to the record head. If

focus rectifier. Those solid-state types
can lose several of the little diodes and
the focus voltage goes down. Try a new
rectifier and see if that helps . It is also
possible that the focus voltage being
low is making the picture tube take too
much beam current (loading down the
high-voltage and dropping boost. etc.).
Aside from that, you might check the
boost capacitor to make sure that it's
OK. Also, try some new resistors in
that high-voltage regulator-grid circuit.
We've had many cases of those changing
value or opening up under load. Good
luck!

NOW YOU
CAN BUILD
YOURSELF

AN
---ORCHESTRA

$14.95

State Zip__City

Introvac XS standa rd and XM miniature
desoldering too ls are unmatched in qual
ity and perfo rmance on todays market.
On ly Introvac has these features:

• One handed operation
• Replaceable tips and parts
• Aluminum octagona l body for

low operato r fatigue
• A ll metal internal vacuum system
• Ultra high suction power

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo oack @ $6 .00.
Name' _

Address _

DESOLDER
WITH EASE

The most advanced - most versatile organ
you ever 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 Block' system, you'll never
need to trade organs again I

Superior WERSi quality also available In
pianos, synthesizers, amps, rhythm units,
etc.••• kit or factory assembled .

Send $6 for the exciting Sight and Sound
package everyone raves about. You'li
receive the famous "WERSITIME 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

1tih1!!I~-j#t1 world leader In quality
~ ::1.__ do-It-yourself instruments

Write for your local distributor

r~ERICAN NAVIGATOR INC.
~~ 162Northfield Rd., Northfield, IL. 60093
Ir" Phone:(312)441,7570 Tlx:2830542
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More information on new lit is available. Use the
Free Information Card inside the back cover

CLOCKS AND TIMERS CATALOG, 16 pages, is
a brochure covering a variety of digital clock/
timers and includes photos, descriptions, specifi
cations, and options used for each product.
Products featured are digital clock thermome
ters, clock timers with memory, 10- and 60-min
ute timers, 100-minute up/down timers, and con
sole-mount clocks and timers. The brochure also
covers a time-code reader, a time-code genera
tor, an audio-level indicator, master-clock sys
tems, time-control systems, RAM time program
mers and tape timers. Included is a price Iist.
ESE. 142 Sierra St. , EI Segundo, CA 90245.

CIRCLE 141 ON FREE INFORMATION CARD

CAPACITOR CATALOG, the Component Select
or, 96 pages , is a colorful catalog containing com
plete specifications and selection data on a line of
DC capacitors, relays, EMI filters and AC capaci
tors. Product lines featured are aluminum elec
troly1ic, film dielectric and mica capacitors, gen
eral purpose, miniature, sub-miniature and time
delay relays, all-purpose APF/EMI noise filters,
and by-pass, non-PCB and "Soggy Foil" AC
capacitors. Included in the catalog are product
specifications, engineering data, cross-reference

and selection tables.-Cornell-Dubilier Electric,
Marketing Communications, 150 Ave. L, Newark ,
NJ 07101.

CIRCLE 142 ON FREE INFORMATION CARD

LOGOTYPE BOOKLET, Semiconductor Manu
facturers ' Logotypes, 12 pages, is designed to
help engineers and service technicians quickly
and accurately translate product identifiers
stamped on semiconductors into the device man
ufacturers' full names. In the booklet, the sym
bols or words used by manufacturers to mark
their products or company names are arranged in
alphabetical order. Included are the D.A. T.A.
Book manufacturer's code and the complete
name of the manufacturer.-D.A.T.A., Inc., P.O.
Box 26875-PR, San Diego, CA 92126.

CIRCLE 143 ON FREE INFORMATION CARD

OSCILLOSCOPE SELECTION GUIDE, a 16-page
full-color brochure, describes 11 different labora
tory and field-service oscilloscopes. Included are
dual and single-trace scopes ranging from 5 MHz
to 35 MHz, a 100-MHz quadruple-trace lab
scope, a 30-MHz dual-trace delayed-sweep
scope and an ultra-compact 15-MHz dual-trace

AC/DC battery miniscope. The guide details indi
vidual features and applications of the scopes
and also covers certain design features such as
expanded range power supplies, built-in probe
calibrator/compensator, ultra-wide bandwidth
and compatible laboratory interfacing. A specifi
cation table is included and accessories, such as
probes, carrying cases, a rack mounting kit and
battery packs are also described.-B&K-Preci
sian, Dynascan Corp., 6460 W. Cortland St., Chi
cago, IL 60635.

CIRCLE 144 ON FREE INFORMATION CARD

CAVITY DEVICES, PRESELECTORS AND DU
PLEXERS, Catalog 380, contains 36 pages des
cribing bandpass, pass-reject and notch cavities,
high selectivity and compact preselectors, and
base station, mobile, and marine duplexers. Each
product is illustrated and accompanied by a com
plete technical description including the tabular
presentation of both electrical and mechanical
specifications. Response curves are also provid
ed. Other features of the catalog include a refer
ence index plus data on other products such as
base station, vehicular and marine antennas,
transmitter combiners, receiver multicouplers
and rigid coaxial transmission line.-Phelps
Dodge Communications Co., Route 79, Marl
boro, NJ 07746. R-E
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r- - - - - - - - - - - - - - - - - ,SPECIAL THIS MONTH Electronics Paperback Books

0~~~s ~E~~~~~C~~~~;f~~t~s~;C~~k~~!e~~~~~!~t. ~~it~~r~es.1
~,v "sI~~O GOOD UNTIL Add in shipping. NY State residents add Sales Tax. Total it up, enclose 1

-<;,~O \,::,0 7/31/81 your check and mail.
~v '?J.~ <:l D Power Supply Circuits $4.00

~\,.: v' 0 This month ONLY $4.00 D Single IC Projects $3.95
~0~ D IC 555 Projects (Expanded Edition) $4.50 1

<0.....0 Q. D Electronic Test Equipment Construction $4.50
r:,.'0,ov

O
r?-S 0- D 1st Book of Hi Fi Loudspeaker Enclosures $3.25

S v 5 D Handbook Of IC Audio Preamp and Power Amp Construction $3.251
_\~~«'OV~'5 f0 0 50 Circuits Using Germanium Silicon and Zener Diodes $3.50

~0'\~O,?<0 ~0 "sI~~ D Practical Computer Experiments $4.75
~",v<0 ~'0""'\ ~\v0 D 50 FET (Field Effect Transistor) Projects $3.50 I
~G·O~.\,'?J.~ 9 0 This month ONLY $4.00 0 Digital IC Equivalents and Pin Connections $7.50

a0'0v D Linear IC Equivalents and Pin Connections $7.50
x- D Popular Electronic Circuits, Book 1 $4.95

D Digital IC Projects $4.95 I
D Popular Electronic Projects $3.50
D Electronic Music and Creative Tape Recording $3.50
o Projects In Opto Electronics $3.50
D How To Build Your Own Metal & Treasure Locators $3.50

ELECTRONIC TECHNOLOGY TODAY INC. 6-81

17 Slate Lane, Central Islip , NY 11722 No Canadian Orders I
Total Price. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I
Shipping and Handling .
D (60e 1 or 2 books. 25e each addl.)

:~::~~x' ;~~. ~~~;~ .~~~ ;~~~;~ '~ ~ I';)...... I
::;r:s5 I ~
City State Zip J ~-------- ~85



VOICE-RECOGNmON SYSTEMS

For more information, circle the Scope Electronics Incorporated
corresponding number on the Free 1860 Michael Faraday Drive
Information card inside the back Reston, VA 22090
cover. aRCLE 95 ONFREE INFORMATlON CARD
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CIRCUITS WITH EARS
continued from page 63

alto. tenor. soprano. etc. The spec
trum's sub-band energy distribution
would obviously shift slightly as the
pitch of the speaker's voice shifts. and
weighting factors could be introduced
into the analysis to help correct for dif
ferences between speakers.

Threshold Technology
1829 Underwood Boulevard
Delran, NJ 08075
CIRClE91ONFREE INFORMATlON CARD

Centigram Corporation
155A Moffett Dr ive Park
Suite 108
Sunnyvale, CA 94086
CIRClE92ONFREE tlFORMATlON CARD

Heuristics Incorporated
1285 Hammerwood Avenue
Sunnyvale, CA 94086
CIRClE93ONFREE tlFORMATlON CARD

Interstate Electronics
707 E. Vermont Street
Anaheim, CA 92803
CIRCLE 94ONFREE I'R>RMATlON CARD

SOLID STATE DEVICES
continued from page 46

is much less than Go.
Suppose that we bias the Gunn de

vice at some potential greater than the
threshold voltage. The domain-creation
phenomenon of the transit-time mode
will cause several initial output pulses
that serve to excite (i.e., "ring") the
external tank circuit into -oscillation,
That action will cause a continuous RF
sinewave to build up with a frequency
equal to the resonant frequency of the
tank circuit. The RF voltage adds
algebraically with the DC bias such that
the total bias is greater on positive
peaks and less on negative peaks, as
illustrated in Fig. 7. The value of the
DC bias must be carefully adjusted so
that the total bias drops below V TH on
negative peaks of the RF cycle, yet will
remain above the minimum sustaining
potential. Whenever the total bias (i.e.,
sum of DC and RF voltages) is less than
the threshold potential the domains are
quenched . If the previous domain
reaches the anode while the bias is
below VTH' then the creation of the next
domain is delayed until the RF cycle
brings the bias back above the threshold
potential. That causes the output-cur
rent pulse period to adjust to the period

Connected speech
We have seen that time analysis of

speech for today's isolated word-recog
nition systems requires proper framing
of the word, which means recognizing
its beginning and its end. But normal
speech is connected speech. with the
end of one word often indistinguishable
from the beginning of the next.

IBM has been working on the prob-

Verbex Corporation
2 Oak Park
Bedford, MA 01730
CIRClE96ONFREE tlFORMATlON CARD

Perception Technology Incor-
porated

95 Cross Street
Winchester, MA 01890
CIRClEW ONFREE lNFORMATlON CARD

Scott Instruments
815 North Elm Street
Suite 5
Denton, TX 76201
CIRClE98ONFREE N'ORMATlON CARD

Volcetek
PO Box 388
Go leta, CA 93017
CIRClE99ONFREE INFORMATlON CARD

of the tank circuit.
We can use the frequency agility of

the delayed transit-time mode to fre
quency-modulate the device, or make it
subject to automatic frequency control

, (A PC) operation, by manipulation of
the DC bias potential.

The delayed transit-time mode is
considerably more efficient than the
transit-time mode . The output power
available in the transit-time mode is
usually less than I watt, with efficien
cies on the order of only one to five per
cent. The delayed transit-time mode, on
the other hand, can deliver peak powers
up to several hundred watts (with a
duty cycle of 0.01% or less). The op
erating frequency of the transit-time
mode is determined by the length of the
active region and the velocity of the
electrons. The delayed transit-time
mode, however, will adjust itself to the
resonant frequency of the high-Q tank
circuit to which it is connected. We can
often adjust the operating frequency
over a range of one octave by adjusting
the tank dimensions.

Next month we'll continue our dis
cussion of Gunn devices. We'll also
take a close look at some other solid
state microwave oscillators including
the IMPATT, TRAPATT, and BARITT
devices. R-E

lem of recognizing words and phrases
in the midst of continuous speech.
Using a large mainframe computer and
some advanced techniques including
spectrographic analysis, they've been
able to take text derived from a 1000
word vocabulary and-with a speaker
reading the text at a normal pace
transcribe the spoken text into printed
copy with better than 90% accuracy.

What's here and what's coming
Speech-recognition equipment is

available at every level from single
boards an experimenter can connect to
his computer to huge mainframe sys
tems like those in use at Bell Labs and
IBM. A great deal of attention is being
given to continued developments in the
sophistication and accuracy of voice
entry terminals, which accept spoken
rather than keyboard-entered data.

Threshold Technology, Incorporated
and Centigram Corporation are two of
the leaders in speech terminals. A new
comer to that area is one of the pioneers
in speech recognition for experimenters,
Heuristics Incorporated.

New on the experimental end is the
Cognivox by Voicetek, and the VET /I
and VET/2 from Scott Instruments.

Commercial speech-recognition sys
tems are also made by Verbex Corpora
tion (formerly Dialog Systems Incor
porated), Scope Electronics Incor
porated, and Interstate Electronics, as
well as Perception Technology Incor
porated. R-E

A plan
. forall
.seasons..
~e Payroll Savings Plan1'1:s one of the easiest, safest ways to

get started on the saving habit. Even if it has
always seemed too difficult in past seasons.

A little is automatically taken out of
each paycheck toward the purchase of U.S.
Savings Bonds. You'll never miss it, so you'll
never spend it.

It just keeps growing for some coming
spring, or maybe a warm vacation during a
cold winter.

It's a plan for all seasons. :\il' s~
For all Americans. "r. L .t~ ~

.J.aKe ~ --;
. StOCK~~;'
lUAmerica.

Wh('11 !Jou put part ofyour ,\ tl d llg \

into ( '.s. SllI:illg\ BOIIC/.\ !lou'r e
helping to build CI briehtcr future
[or !/CJUrnJIIIltr!l (l11l1 for !I(Jllnt·if



ELECTRONIC
ORGAN KITS

3-4 Manuals

KITS, plans, and hard to find components for
electronic music and audio projects. Send for
free info at: ELECTRONIC MUSIC CONSUL
TANTS, 533-R San Bias Place, Santa Barbara,
CA 93111

BUILD low cost , quality parabolic TVRO satellite
dish. Plans $5.00. HARDEN AND ASSOCIATES,
Box 187, Manteo, NC 27954

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

PALOMAR-pride-exclusive repair facility.
Factory trained technicians -all work guaran 
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

PRINTED circuit boards with running water!
Technological breakth rough. Precise reproduc
tion. Ideal for beginners. Free info . COVAL, Dept.
RE6, 2706 Kirby , Champaign, IL 61820

CABLE TV converters and equipment, micro
wave antennas and downconverters. Plans and
parts . Build or buy. For information send $2.00.
C&D COMPANY, PO Box 21, Jenison, MI 49428

KILL obnoxious loud TV commercials automati
cally. Complete plans, $5.00. BRIDGES, 1248 N.
Denver, Tulsa, OK 74106

PRINTED circuit boards from sketch or artwork.
Kit projects. Free deta ils. DANOCINTHS INC.,
Box 261, Westland , MI 48185

CABLE TV converter, low cost, easy to build,
plans $5.00. L. NAHHAS, 112 Williams Ave., Old
Tappan , NJ 07675

2716 EPROM $11 programmer, hardware soft
ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

SENSITIVE car radio converters! Aircraft, short
wave, VLF 175 Khz transm itters, free information
write: C.M. BAKER ELECTRONICS, P.O. Box
4566, Phila., PA 19131

THEATER andCLASSICAL
Ra;undabla Parts

Wurlitzer reproductions Brochure $2.00 Catalog$1.50

c!fIh, DEVTRONIX ORGANS, INC., Dept60
W 6101 WAREHOUSE WAY SACRAMENTO. CA95B26

TESLA coils . 50,OOOV-5,OOO,OOOV, 520W
3,OOOKW, arcs-100". Illust rated construction
manual includes: 5 powerful coil plans (tube,
sparkgap), high-voltage, high-frequency experi
ments, design theory, ball lighting . . . manua l
$15.00. Information/photo $2.00. B&L SCIEN
TIFIC , 215 W. First St., Suite 105-47A, Tustin , CA
92680

TELEVISION alignment-In minutes-while ob
serving revolut ionary pattern. Check RF, IF, video
instantly! So simple and Inexpensive it's incredi
ble. Complete plans -$8.00. Free details. E-Z
LINE, Box 2702R, Clearwater, FL 33517

RIAA equalize r, less noise than cartridge! Equali 
zation error, ± 0.1 dB! Switch provides response
for finding optimum cartridge load. Smallest size,
cost, parts count. Plans, layout, equations, $2.00.
C.E.D. CORP., 8136 Music St., Chagrin Falls, OH
44022

DECODE Morse and RTTY signals off the air wit h
new Morse-a-Word or RTTY reader. Morse key
board also available. Kits or factory wired . Send
for details. MICROCRAFT, Box 513R, Thiensville ,
WI 53092 (414) 241-8144 .

PLANS & KITS

Enjoy Satellite TV Now

ELECTRONICS books from world publishers.
Lowest prices , ask catalog. BUSINESS PROMO
TION, Lajpatr ai Market, Deihl, India

EDUCATION & INSTRUCTION

BUILD a frequency standard as accurate as
WWV. Use to verify accuracy of your frequency
counter. Complete circuit $8.00. Send stamp for
kit information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

TECHNICAL reports: Keep pace with technology.
Stay current beyond Immediate job require
ments. Engineers , technicians, computer science
personnel. Free broch ure. ADVANCE TECH
NOLOGY EDUCATION SYSTEMS, 4615 North
Park Avenue, Suite 1519, Chevy Chase, Maryland
20015

BOOST CB/HAM modulation/range. Free plans/
kits catalog. "SKIPPER" , Box 130-F6, Paradise ,
CA 95969

TUTORING by mail , let our experts assist you in
any electronics course. Send for free information,
INSTITUTE OF ADVANCED ELECTRONICS, PO
Box 32740R, Detroit, MI 48233

BROADCASTINGI Start your own radio station
at home, schoo l, church! Become OJ-engineer.
Free information. "BROADCASTING", Box 130
F6 Paradise, CA 95969

UNIVERSITY degrees by mail! Bachelors, Mas
ters, PhD's . . . Free revealing detail s. COUN
SELING, Box 317-RE 6, Tust in, CA 92680

Better than CableT'J-Over 200 TV and radio
services . Why waste money? Learn the whole
story and build a video system the family can
enjoy, No commercials, FREE movies, sports
and Vegas shows-worldwide, crystal clear
reception connects toany TV set. Big(8x 11 in.)
book loaded with details, photos, plans, kits
TELLS EVERYTHING! Satisfaction Guaranteed .
Send $7.95TODAY! Add $2,00for 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, Florida 32751

We don't just
sell Information!
We Manufacture
Hardware! '

Fromoffshoreoil rigs.
data links to hotels
and backyard instal
lations, we wrot e the
book, Constantly up
dated, our 94 Page

technical information bookandcataloggivesyouall
the facts, Inexpensivedishes, feeds, telem-

et ry so ftwa re, kits and more. Recom
mended reading by NASA, The Office

of ConsumerAffairsandqualitycom
panies likeRockwell/Collins,Send
$7,95 today! CAL L

24-hrt. C.O.D. Holllne
(305) 339-7600

C SPACECOAST '
RESEARCH CORPORATION

P,O, Box 442-E, Altamonte Spgs, FL 32701

SATELLITE TV

LOWCOSTANTENNA
COMPlETE SPHERICAL ANTENNA

EASY TOUSE, ASSEMBlE & INSTALL
WE AlSO CAJ1:RY COMPONENTSI

CALL FOR INFORMATION

MGH FRONTIER
2230 E. Camelback, Phoenix,AZ 85016

(602) 954-6008

SATELLITE televislon...Howard/Coleman boards
to build your own receiver. For more info rmation
write : ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

CLASSIFIED COMMERCIAL RATE (for firm s or individuals offering commercial products or ser
vices) . $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount
for 6 Issues, 10% for 12 Issues wit hin one year , if prepa id.
NON-COMMERCIAL RATE (for Individuals who want to buy or sell a perso nal Item) $1.00 per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Add itional bold face (not available as all caps) at
10¢ per word . All copy subjec t to publisher's' approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the thi rd month
preceding the date of the issue (t.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, Issue closes on preceding working day.

SATELLITE TELEVISION

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver lets yo u get
over 75 channels of tele
vision directl y from earth
orbit ing cable TV satel
lites!: HBO,Showtime,su
per sta tio ns, spo rts and
movies worldw ide.

SATELLITE parabolic antenna, Including polar
mount. Fiberglass and steel construction f/d
.45 10' - 39 dB -$1 00 0.00, 12'-41 dB
$1100.00 . SATRONICS COMMUNICATIONS,
P.O. Box 2924, St. A, Champaign, IL 61820 (217)
398-2873

Makeyour Um investment In satellite TV the intelligent one!

* Ctmplttl Handbook &0 BuYt" G\lld.- detailed, yet simple®
to Understand. Includes equipment costs. kits. turnkey
manufacturers - $7.95
'*Comp·sai locatkln Analysl• • 6-page computer pnnt out
ccates all 11 satellites. A must for..any station. Selld ZIp
ceee. longitude & latitude or nearesttnte rsectron. - $9.95.
'*Bothof the above IOfonly $16.95
INTERNATIONAL COMMUNICATIONS CO.

s.n . BOX 25036- CHARLOTTE. N.C. 28212
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AD VERTISIN G
LOWEST prices elect ronic parts. Confidential
catalog free . KNAPP, 4750 96th St . N., SI. Peters
burg. FL 33708

Electronic Design Lab CA·18
Savemoney. time. andtrouble Withadesignlab!

• Two EXP300breadboards • Slopingmetal cabinet
• Variable square wavegenerator .5Hz-20Khz
• T.T.L. and C.M.O.S. outputs
• Power suppliesfixes 5V·V,ampoutput variabledualtrack

ing regulator 0·15V± . current ± 200M.A., all supplies
short circuitproof , noiseand rippleslessthan20M.V.

• FourItJglc level mcicators • Four dataswitches
• Exce llent for schools teachingelectronics, students.

hobbyists, engineersand technicians. For testing . proto'
types, modifications, circuit changes.Ideas. and testing
I.C. 'so

WrtteforaFREE brochure . Completedesignlab$99.95,
kit only$89.95. Shippingand hand ling (U.P.S.) $5.00
WewillshipC.O.D.
CASCADE LABS, 1261 SunnyShoreDrive
CamanoIsland . Washington 98292 • (206) 387-0912

~ WRITE FOR

2~McGEE'S
SJ'EAICER &ELECTRONICS CATAlOG

1001 BARGAINS IN 'SPEAKERS
Tel.: 1 (1116) 842 5092

1901MCGEE STREET KANSAS CITY, MO. M108

ROBOTS

CB RADIO

ATTENTION
ELECTRONIC TECHNICIANS

HighlyHtectrveHomeStudyBSEE Degree Programfor Expert
enced Electronic Technicrans. Our NewAdvanced·Placement
Program grants Credit for previous Schooling & Protessronat
Expertence. Advance Raptd ~ ! Our36th Year! Free Descnptive
Literature.

COOK'S IlSmUTE OF ELECTRllIICS ENSIlEERIlS
Desk 10 • P.O. Box 20345 • Jackson, MS 39209

QUALITY ELECTRONIC PARTS
AT WHOLESALE PRICES

ELECTRONIC dea lers & hobbyists! Send name &
address for "free catalog" & be placed on ma iling
list fo r monthly specials . Free technical ass is
tance avai lable with order. ROBERT MILLER,
Dept. RE1, Box 39 1, Bay Station, Brooklyn, NY
11235

GET more CB channels and rangel Frequency
expan ders , boosters, speech processors. VOX,
how-to books, plans , modificatio ns. Cat alog $1.
CB CITY, Box 31500RE , Phoenix, AZ 85046

ROBOTIC catalog-motors, gears, hardware,
electronics, $3.00; newsletter, $8.00 per year.
MOUDY ELECTRONICS, R.D.2 Box 427, Holli
daysburg, PA 16648

$24.95*

Solid state . Self contained. Ex
cel lent adjustable sensitiv ity.
Voices or other sounds auto
matically activate and control
recorder . Uses recorder mike
or remote mike.

2',4 x 1:y., x :y.,"

CABLE TV EQUIPMENT
100 brand new Philips cable TV converterslVCR
programmers. $3560 (US funds). Prepaid to your
door. Sample $48. BIRNBOM, 3655 Ridgewood .
Suite 103, Montreal, Canada H3V 1B4 (phone
514-739-0614) USA Inquiries

WANTED

BUSINESS OPPORTUNITIES

ANTIQUE rad io collector reopening museum.
Please contact: ALLISON, Box 1, E. Patchogue,
NY 11712

Record incoming and outgoing
calls automatically with th is 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 extra
monthly phone charges. $24.50*

~""'~

Phone call Adapter $24.50*, VOX $24.95* ("plus
$1.00 ea. shipping & handli ng). Mail Order,
YISA, M/C, cod's okay, quantity discounts avail
able. Money back guarantee. Free data.
AMC SALES, Dept. 19, 9335 Lubec st ., Box 928

Downey, CA 90241, Phone (213) 869·8519

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equipment. Training provided. Phone
(312) 583 -6565. Write: LAKESIDE, 4071 N. El
ston. Chicago, IL 60618

MIRROR in the lid, spinning disc, and other pre
1946 television sets wanted. Call collect: (203)
521-5280

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Busin ess-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

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRON IC

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burn ing Gutt ing, Rifle, Pistol.
Pocket. See in Dark-Shotgun Directional Mike
Unscramblers- Giant Tesla-Stun wand - TV Disrupt
er- Energy Producing , Surveillance, Detect ion. Elec
tr ify ing. Ult rasonic, ce , Auto and Mech. Devices, Hun
dreds More-All New Plus INFO UNLTD PARTS SER
VICE. Catalog $1. Informetion Unlimit ed. Dept. R8Box
716 Amherst, N.H. 03031 .

Investment unnecessar y, know ledge not reo
quired. sales hand led by professiona ls. Ideal
home bu sin ess. Wr ite today for fa ct s '
Posteard w ill d o . Barta- RE-N, Box 248,
Walnut Creek, C A 94597.

UNIQUE electronic plans: Telephone memory
dialer, stores 32 numbers, $4.00. Negat ive ion
generator, easy to build . $4.00. Buy both for
$8 .00 and we' ll send a third set fr eel Plan s
include detailed instructions and PC patterns.
Parts and kits avai lable. For more informat ion,
send SASE. COLLINS ELECTRONICS, Bo x
5424, San Bernardino, CA 92412

Y
one 0 CAPACITANCE METER .1pF to 999KuF

In 0 FREQUENCY COUNTER 35MHz
kit 0 SQUARE WAVE GEN . 1Hz to 99KHz

o OHMMETER - 3.58MHz Xtal - Regulated PS- Five
.8" Readouts-Low cost TTL ·Circuits-Automatic
Dec imal Placement- Be AMAZED -Build it for
$50 or less. I Purchase the plans, etched P.C .
board 4-3/4" by 6-3/4" and front panel decal
for $15 .291 BAGNALL ELECTRONICS,~
179 May St reet , Fairfield, Conn. 06430 ony Kit

~[]~fJlJTERMARKET CENTER
~

COMPUTER MARKET CENTER A D V E RT IS IN G 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, Ra d io-E lect ron ic s Magazine, 200 Park Avenue South , New York, New York, 10003 .
Address t el e p h o n e inquiries to 212-777-6400. Frequency rates are available.
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TEXAS

PDP 8 Option Modules
PDP8A 400 EM $2.271
PDP8A 400 EP $3.79 6
PDP8A 600 BM $2.795
PDP8A 600 BP $3.500
PDP8A 800 PM $5,000
PDP8A 800 PP $5.700
PDP8E, AE $3.375
PDP8E-AS $4, 300
PDP8E·H K $3.300
PDP8E-HS $4.300
PDP8F AK $3.000
PDP8F AS $4.000
PDP 8M-MK $2.9 00
PDP8M-M S $4.470
Quadart , $720
Federated Consultants

214-42 8-5300
1218 E. Ervay

DALLAS . TX 75215

USED COMPUTER TERMINALS,
PRINTERS, MODEMS, SUR
PLUS ELECTRONIC PARTS.
CATALOG $1.00

RONDU RE COMPANY
THE COMPUTER ROOM
2522 BUT LER STREET
DALLAS, TEXAS 75235
(214) 630-4621

CALIFORNIA

FREE! INFO-PAK for small
computer users mailed twice a
year. We sell and broker all
ki nds of SMALL COMPUTER
SOFTWARE from S-l00 to
TRS-80. SOFTWARE REVIEW.
704 Solano Ave ., A lbany, CA
94706 (415) 527-7730.

CANADA

DYNAMIC INFORMATION
TECHNOLOGIES LTD.
P.O. BOX 6553 STN .A.

SAINT JOHN. N.B ., CANADA
E2L 4R9 (506) 642-4260

TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE.

SUPPORT ~
MARCH~
OF DIMES

MASSACHUSETTS

THIS
is only one
of hundreds
of unusual
values .. .

RadioShack 's Get your
Model III 16K ' $859 FREE
TOLL FREE CATALOG
1-800-343-8124 today!

~
~~~ ~reat Road

US' Littleton, MA
01 460

Take stock in America.
Buy U.S.Savings Bonds.
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52U5

518.75

5140.00

MPSA18 .12
MPSA42 .16
MPSA43 .16
MPSA56 .12
MPSA70 .14
MPSA92 .14
MPSA93 .12
MPSA14 .12
MPS2925 .12
MPS2926 .12
MPS3391 .12
MPS3392 .12
MPS3393 .12

DUAL·IN·L1NE
LOWPROFILE
I.C.SOCKETS

CONTAC75 PRICE
8 PIN .07

14 PIN .11
16 PIN ~ .13
18 PIN .17
20 PIN .19
22 PIN .21
24 PIN .23
28 PIN .27
40 PIN .39

eaURNDY

• LOWEST PRICES ANY
WHERE FOR THE HIGHEST
QUALITY. AN UNBEATABLE
COMBINATION.

• The one and only complete
integrated circuit data selector.

• 3200 pages of technica l in
formation.

• Eight master selection guides.
• 50 ,000 I.C. devices listed

(15,000 cha nges fro m the
1980 edition.

• New Developme nt Systems
and Custom I.C. sections.

• Four free quarterly updates.
REGULAR PRICE: $82.50
SPECIAL PRICE: 575.00

2N5770 .12
2N5771 .13
2N5772 .14
PN2222A.089
PN2369A .089
PN2907A.089
PN3565 .12
PN3567 .12
PN4249 .12
PN5138 .099
MPSA05 .12
MPSA06 .12
MPSA13 .12

EPROM'S

~~;~~ ~: ::::
1K x8450 ns
C2716/TMS2516 (Intel versom S6.i8
16K 450NS Single SV Supply
TMS2532 (T I PIn QUI}
32K (4096 x 8) 450 ns
C2732 (Intel verSIon)
32K (4096 x 8) 450 ns
7M52564
64K (8K x 8) 450 ns

16K STATIC RAM Speci.' $2 7.85
TMM20'6-3 16K 12K < 8) 300NS
16K MOS DYNAMIC RAM'S (16 PIN)
4116-20 (2ooNS) 53.45
4116-30 (300NS) Ceram c Specl., 2.45
4K MOS DYNAMIC RAM'S
TMS4060-30 Specl.' 2.05
4K (4K x I) 300NS 22 PIN
16K CMOS STATIC RAM Spec'.'
6116 16K (2K K 8) 150NS 16 PIN 544.00
64K MOS DYNAMIC RAM
4164 64K (64K x , I 200NS 16 PIN 548.00

- et P
TL061CP .n Low Power
TLD62CP .99 Dull1 Low Power
TL064CN 1.95 Quad Low Power
TL071CP .54 Low Noise
TL072CP .9& Dual Low Noise
TL074CN 1.89 Quad Low Noise

~~~ :~ MZtJT.:\"lUl
+~~ u; ~~J-~~~In~ 25mA
TL497ACN 2.98 SwItch. VO~. Reg . 500mA
7L43OCLP .69 Adj. Shunt Vo~. Reg .
TL431CLP .78 Adj. Pos. vca. Reg .

ANNOUNCING
1981

Ie
MASTER
NOW. TWO

FULL
VOLUMES'

OF
PRODUCT

DATA

.09
•19
.14
.11
.24
.16

4.95
8.65
6.95

24.00
2.65
2.65
2.65

29.50
2.65
2.65

7.45
7.65
7.65
5.n
7.95

10.85
10.95

6800 CPU
6802 CPU
6808 CPU
6809 CPU
6810
6820
6821
6845
6850
6852

6502 CPU
6504 CPU
6505 CPU
6520
6522
6532
6551

PROM'S
2.158 256 bolo 16 PIN
2.158 256 bit, 16 PIN
3.65 lK.'6 PIN
3.65 l K. 16 PIN
4.95 2K. 16 PIN
4.95 2K, 16 PIN
7.95 4K, 18 PIN
8.45 4K, 24 PIN

1U 5 4K. 24 PIN
27.95 8K. 18 PIN
1D.84 8K. 24 PIN
78.00 16K. 24 PIN

5.95
7.95
4.45
7.95
8.95
2.25
3.65
1.98
3.45
1.98
4.98
5.65
8.45
5.65
8.65
8.95
8.95

45.00
56.00

LINEAR I.C.'s
.32 LM348N-14 .99 LM748CN-8 .39
.29 UM358N-8 .52 LM1458N-8 .38
.88 LM555N-8 .25 LMI488N -14 .66
.95 LM556N-14 .52 LM1489N-14 .66

1.56 LM567CN-8 .84 UMI495CN-14 2.25
1.49 LM709CH .59 LMI 496CN-14 1.36

.84 LM714CH 3.65 LM2211CN-14 2.75

.52 LM723CH .84 LM2240PC 1.65
1.19 LM723CN·14 .48 LM3081DC 1.56
1.48 LM725CN-8 1.25 LM3403N-14 .85
4.95 LM733CN-14 1.36 UM3524PC 4.95
.48 LM739CN-14 1.29 LM3900N .48
.48 LM741CH .63 LM4138N-14 .88

LM741CN-8 .28 ULN2003AN .84
LM747CN-14 .56

MICROPROCESSOR
CHIP SETS

745288
74S188
93427/82S129
93417/82S126
93446/7621
93436 /7 620
9345317643
93448 /7 641
93451 /825181
82S18517128
745478 17132
82S19117138

8035 CPU
8039 CPU
8080A CPU
8085 CPU
8155
8212
8214
8216
8224
8226
8228
8251
8253
8255
8257
8259
8279
8748
8755

LM310AN-8
LM307N-8
UM308N-8
LM308CH
LM309K
LM310HC
UM311CH
LM3'I1N-8
LM3, 8N-8
LM318CH
LM323K
LM324N
LM339N

R's an TRIA s
.34 SCR 5 amp400V 70-220
.36 SCR 0.8 amp 30V TO-92
.42 SCR 0.6·amp 200V TO-92
.97 SCR 8amp200V70-22O
.99 SCR 8 amp 400V TO-220

1.09 SCR 12amp200VTO-22O
1.18 SCR 12amp400VTQ-22O

.89 Triac 6amp 200VTO -220

.89 Triac 6amp400VTO -220
1.09 Triac 8amp400VTO -220
1.39 Triac 12amp 400VTO -220
1.45 Triac 16amp400VTO-220
2.25 Triac 25amp400VTO-220
.89 SCR 1amp 50V70-5

N6401 1.56 SCR 16ampl00VTO-220

s~l~t CAN TRANSISTORS
SIGNAL POWER TO·92 SMALL SIGNAL
2N404A 1.20 2N3055.56 2N3702 .099 2N4402 ..079
2N697 .29 2N3440 .56 2N3704 .099 2N4403 .079
2N706 .29 2N3771 1.29 2N3706 .099 2N4410 .15
2N1613 .29 2N37721 .29 2N3710 .099 2N5087 .12
2N1711 .29 2N37731 .89 2N3904 .069 ~~~~~ :g
2N1893 .28 2N6133 .56 2N3906 .069 2N5220 .14
2N2222A .19 2N64891 .25 2N3907.099 2N5221 .14
2N2369A .22 2N6545 4.75 2N4123 .075 2N5223 .14
2N2484 .24 ~~~~ z'~; 2N4124 .075 2N5226 .14
2N2905A .39 2N60551 :45 2N4125 075 2N5227 .14
2N2907A .19 2N6079 3.85 2N4126 :075 ~~~;~ :g

N3053 .29 2N4401 .079 2N5551 .14

OPTOELECTRONICS
l.E.D. lAMPS

T-1 3 mm Red
T-1 3 mm Green
T-l 3 mm Yellow
T-H 45 mm Red
T-1.y. 5 mm Green
T-H 45 mm Yellow

DISPLAYS
FND357 .375" Common Cathode .ss
FND500 .500" Common Cathode .99
FND507 .500" Common Anode .i i
DL1416 25.00
4 digit, 16 segment alphanumeric display 16- hI.

ISOLATO RS
Dual Opto Isolator
Quad Opto Isolator
Dual Opto Isolator
Octo Coupler
Opto Coupler
Opto Isolator
Opto Isolator

LED209
LED211
LED212
LED220
LED222
LED224

IL074
ILQ74
ILCT6
MCT2
TIL111
4N26
4N33

7.95
6.65

7.95

1.98
.64
.36

2.45
.79
.69

Price
3.95
1.09
U8
2.50
2.98
9.95
7.95

YOU CAN BEAT INFLATION! BUY ACTIVE !

Sp ecl.' 3.95

CD4108BE 1.69
CD4510BE .65
CD4511BE .64
CD4512BE .78
CD4514BE 1.88
CD4515BE 1.54
CD45'6BE .75
CD4519BE .52
CD4520BE .63
CD4522BE .78
CD4526BE 1.25
CD4527BE 1.59
CD4528BE .n
CD4531BE .84
CD4532BE .89
CD4539BE .59
CD4543BE 1.59
CD4553BE 2.89
CD4555BE .58
CD4556BE .58
CD4581BE 1.89

gg1~~~~ :U
CD4585BE .79
CD4702BE 6.95
40097PC 89
40098PC .89
40161PC 1.25
40174PC 1_25
40175PC .99

COMPUTER SUPPORT CENTER

ECl RAM

CMOS

- ~Active
~Electronic

- IJ .; . ~

_Zi Zi log
Z60-S1010 2 5 MHz 22.45
Z60A-S1010 4 0 MHz 27.65

Z60·CPU 25 MHz 6.95 Z60·S101l 25 MHz 22.45
Z60A·CPU 4 0 MHz 9.45 Z60A·S101l 4 0 MHz 27.65
Z60·P10 2 5 MHz 5.45 Z60·S1012 2 5 MHz 22.45
Z60A-P10 4 0 MHz 7.65 Z60A-S1012 4 0 MHz27.65
Z60·CTC 25 MHz 5.45 Z60-S10 /9 2 5 MHz 16.65
Z60A-CTC 4 0 MHz 7.65 Z60A-S10/9 40 MHz 21.54
Z60-0MA 2 5 MHz 15.95 laO-DART 2 5 MHZ11.95
Z60A-OMA 4 0 MHZ 22.95 Z60A-OART 40 MHz 14.65

MOS MEMORIES
MOS Static RAM's

5101

Part No.
2101-35 IK 1256, 4) 350NS 22 PIN
2102·2 5 IK (lK ,' ) 250NS 16 PIN
P2"'-45 IK 1256,4) 450NS 18 PIN
P2112-351K 1256' 4) 350NS 18 PIN
2114L Low Power 4K (1024 x 41300NS
2147 4K 14K' 1) 55NS
2147 4K 14K , 1) 70NS

UART's
AY5-1013A
40 Khz Srngle 5V Supply

IK CMOS RAM
1K (256 x 4) 450NS 22 PIN l ow Power 3.95

4K CMOS RAM
P6504 4K 14K' 1) 550NS 18 PIN 11OMW
P6514 4K i l K, 4) 450NS 18 PIN 110MW

SHIFT REGISTERS
1403A (T0-5) dual 512 bit 2.98
1404A (T0-5) single 1024 bil 2.98
3341APC FIFO 1 MHz 4.75
3342 PC 64 bit 3.gS
3347PC 80 bit 3.45

10410ADC/ HM2106
256 x 1 bit fully decoded 15NS 16 pin

CLOCK CHIP
MSM5832R5 12.95
Microprocessor Real-time Clock/Ca lendar

SINGLE BOARD COMPUTERS
ROCKWELL AIM 65 425.00

R6502 BASED MICROCOMPUTER SYSTEM WITH
FULL SIZED KEYBOARD, ALPHANUMERIC

20 CHARACTER DISPLAY AND ALPHANUMERIC
20 COLUMN THERMAL PRINTER 1K RAM

5Y NERTEK SYM·l 245.00
POWERFUL 6502 8-BIT MICROPROCESSOR

6-DIGIT HEX LED DISPLAY. SINGLE 5V
POWER REQUIREMENT

SUPER SPECIAL
VOLTAGE REGULATORS

7800KC series (TO-3) 1 amp
7800UC series (TO-220) 1 amp
78MOOUC series (T0-220) " amp
7900KC series (TO-3) 1 amp
7900UC series (T0-22O) 1 amp
79MOOUC series (TQ-220) " amp

Available in 5, 6, 8, 12. 15, 18, 24 volts

CD4001BE .19 CD4040BE .65
CD4002BE .19 CD4041BE .99
CD4006BE .59 CD4042BE .54
CD4007BE:rr CD4043BE .59
CD4008BE .69 CD4044BE _48
CD4009BE .42 CD4046BE .78
CD4010BE.39 CD4047BE .69
CD4011BE .19 CD4049BE .39
CD4012BE .19 CD4050BE.36
CD4013BE .32 CD4051BE .79
CD40'4BE .58 CD4052BE.79
CD4015BE .56 CD4053BE .79
CD4016BE .32 CD4060BE .99
CD4017BE .58 CD4066BE .48
CD4018BE .52 CD4068BE .24
CD4019BE .54 C0 4069BE .19
CD402OBE.68 C0 4070BE .24
CD4021BE .57 CD4071BE .24
CD4022BE .84 CD4072BE .19
CD4023BE .21 CD4073BE .24
CD4024BE .45 CD4075BE .24
CD4025BE .24 CD4076BE .59
CD4026BE 1.50 CD4078BE .24
CD4027BE .42 CD4081BE _19
C0402 8BE .54 CD4082BE .19
CD4029BE .n CD4OJl5BE .45
CD4030BE .39 C04D88BE .48

gg:g~g~ Hi g=~ ,:~
CD4035BE .n CD4104BE 2.38

PLASTIC POWER TRANSISTORS
T1P29A .37 TIP41B .57 TIP122 .n
TIP29B .38 TIP41C .59 TIP125 .72
TIP29C .39 TIP42A .57 TIP126 .n
TIP30A .39 71P42B .59 TIP127 .84
TIP30B .42 TIP42C .64 Tlr140 1.44
TIP30C .42 TIP110 .54 TIP141 1.64
TIP31A .38 7IP11' .57 71P142 1.96
TIP31B .42 T1P11 2 .64 TlP145 1.84
71P31C .45 71P11 5 .55 TIP146 1.98
TIP32A .42 TIP116 .59 71P147 2.25
TIP32B .45 TIP117 .64· TIP2955 .83
TIP32C .48 TIP120 .64 TIP3055 .70

P41A .55 TIP121 .68 FT3055 .59

CIRCLE 32 ON FREE INFORMATION CARD



- S080A/ 8080A SUPPORT DEVI CES

$3.9 5
$4.95
$ 5.9 5
$6 .9 5
$3.25
$3.9&

Pr ice

l ~ '" III Mil WIt" docks,
...... ", 'lOW' 1Il• • hu ..
•..., . th.. In_ . 1 At .f
DC. " IocCII;' •.

Ou tp utInp ut
" ,V/6 0 Hz
1 17V/60 Hz
1 17V/60 Hz
1 17V/60 Hz
11,V!60Hz
12 0 V / 60Hz

AC and DC Wall Transformers

Bourns Potentiometer
3/4 Watt Single Turn

(TO P A DJU STMENT)

Value s: 5000 , K 2 .5K 5 K 10K
25K 50K l OOK 250K 500K 5Mog

INDI VID UAL PRICING:
1-49 50-9 9 10G-999 l K·up

.19 .17 .15 .12
GB174 $1.95/lot

t25 p ieces all 11 asst . values!
To orde r: Specify Bourns 3355 - ( Va/ul'!desired)

A C 25 0
A C 50 0
A C1000
AC 17 00
D V 92 00
DC 9 0 0

Part No.

C.U
f.O'l lnpul/Oulput
Priority In, . rru p t Cont.ol
B ~OlnlCUonl l Bus O. l~.

CI O(Ic Q ......tor/Orj~_r

OusO1'lw.,
Syn .m Contron"lBu$ Or.v.r
System Cantrall••
I /O E x p. nCl. r for 41 SCr las
Alync; h .onOUI Co m O'. El .m.n!
Prot . Co"'m. 110 {USARTl
Prot. In t.,.,.1 Tl rne r
PrOt . Parlph. .. 111O (PPI)
Prot. 0 ,,",.0.Control
Prol . lnterrupt Control
Prot. CRT conttoll.,
Pf ot. K.yboard/Olspl.y ' ntarfaee
OCtal BU'iRac.t l'<f"
Sy ste m TI",ln, El."" n'
' ·Olt 0I·01'Kllonll Rec ti""
&-Olt OI·Olractlon. ' RK.I"••
I- Olt BI· Olr a<:tion.1 RK.I .....

MICROPROCESSOR COMPONENTS
INSIOICIA
opuu
"""lO
OPUI'
0"""0"""
""""0"".
IN $Q4)

'""'"0"""0"""
""""0"""D_
0"""
o""~
0 ....

0"""0""'"0"""0"""

W~~~uctorClock Modules
12V OC

A UTOMOT IVEI
INSTR UM ENT

CLOCK
A PPL ICAT IO NS:
• In -d ash au to cloc ks
• Afu r-ma rk et au t OI

A V cl ock s
• Airc raft-ma rino elks.
• 12 VDC o por. In stru .
• Po rt abl e/ batta ry

powered In st ru mnts .

Features:Bright 0.3" gree n dlsc lav. Int ern al cry sta l time 
ba se. :!: 0. 5 sec. /day occu r. Auto. d isplay brightness control
lo gic . Display co lo r f ilterable to blu e, blue-gr een, green &
yellow. Complete- ju st add switche s and lens.

MA1003Moduie .... .... .. ••. $16 .95
CLOC K MODU LES

M A 1023 .7" L ow C o st Di gital LED Clock Modulo 8.95
MA1026 . r" D ig. L E D A la rm ClocklTher mometer 18 .9 5
MA5036 .3 " L ow Co st Di gitel L ED ClocklTlmor 6.95
M A1 002 .5" L E D Displ ay Di g. C lock & Xform or 9.95

TR ANSFORMER S
X FMR 1 0 23 Xformorfo r MA1023 Clock Modu les 3 .49
X FM A 1 026 X f o rm orfo r M A 1 026 C lock M odu ie s 3.49
XF M R 5 036 Xform e rfo r MA5 036 Clock Mod ules 3.49

Transistor Checker

D-Submini ature Plug • . • . • . • $2 .9 5
D-Su bm inlat ure Socket • . •• • $ 3 .50 .
Coy er for DB2 SP/S . . • . . . .• $1.75
P.C. Ed.. (22/44 Pin) . .. •.. $2.95
aNC Plug • • • .• • • • • . . •• $ 1.79
a NC Jock • . . . . . • • • •. • . $3.79
UH F Ad apte r . • ... . • • •.. $ .4 9
UHF Pan el Recp. . . . • . .• . . $ 1.29
UHF Adapte r .. . . . . . • . . . $ 1.60
UHF Plug • . • . . . • . . . . . . $1.60
BNC Plu g . • •. • • . • • . . • . $1.79
BNC Bulk he ad Recp . . . . ... $1 .2 9

CONNECTORS

Expa nd y o u r 4K TRS·SO Sy st em to 16K .
Kit co mes complet e w ith :
* S ee. MMS290 (UPD 416/4 1161 16 K Dyn. Ram s (-NS)
* Do cumen t ation for Con versio n

TRS-16K2 ·1 50NS . . . •. •.. • . . . . . .. $39.95
TRS-16K4 *250NS $29.95

TRS-80
16K Conversion Kit

GLOBAL
SPECIALTIES

EXPERIMENTOR
SOCKETS

0-•• 5 TicIPoint ...M_' ' ....h Width CI'IM nel Tann in. '" St rl pa "'..
EXPO S.O" 1.0" ,I. ,I. 4(1S0) $ 4.75

EXP30G S.O" 2.'" .3" 94(470) 2(8O} $12.00

EXP325 1.8" 2.1" .3" 22(110) 2(201 $ 3.50

EXP350 3.S" 2.1" .3" ' 6i2301 2(40) $6.75

EXP6DO S.O" 2.4" .6" 94(470) 2(8o} $14.75

EXP650 3.6" 2.4" .6" 46(2301 2(401 S 1.75

Quick Test Sockets
& Bus Strips

OT·~9S

• OT-~9 B

OT-47S

-, OT-47B- OT·3~S

•OT.J5B

Holo Tw",i· U ni t .. OT·18SLont<h -- "'" Prteoa'

QT·59S 6.5" 6.2" 118 $12,25

QT·5' B S.5" 6.2" 20 S 2.15 • OT·12S
QT-475 5.3" 5.0" 0< $ 9.75
QT-478 5.3" 5.0" 16 $ 2.50

OT·35$ 4.1" 3.8" 70 S 1.25
QT-8$

QT-358 4.1" 3.S" 12 $ 2.20

OT·lIS 2.4" 2.1" 36 $ 4.Se OT·7$

OT·12S loS" 1.~" 2. $ 3.75
OT-I$ 1.4" 1.1" 16 $ 3.00
QT·7S 1.3" 1.0" " S 2.75

Spec Sheets - 2~
Se nd 52i Postage for y ou r
FREE 1981 JAM ECO CATA LOG

Enc losure Pa ne l
Model No . Widt h PRI CE

DTE·8 8.00" $29.95
DTE-11 10.65" $32 .95
DTE-14 14.00" $34.95

TELE PHONE/KEYBOARD CHIPS--
AY-S-9100 PUsh 8utlon T.I.pho.... Ol.l.r 14.tS
AY·H») Repe.lo.y OI~ I . r 14.95
AY'S-9S00 CMOS ClOCk a.nu . lo. 4.95
AY·S·2171 K.ybolr d Encod. r (N k.y s) 11.95
HOOIEW Keybo~rd Encod" (I' keyS) 1.95
14Ct22 Keyboard Encodu{lfk.YI) S."
14ct21 K.ybo~'d En,od•• (20k. ys) S.1$
MMUl9JN Puahnutton Pulu OI, I. r 1.ts
Mt,U749')N "/l~·K.y 5Itl. 1KCYbo~rd E.nc.od. r I.ts

s."
IUS
IU S
'.00
l.~

l .~

1.10.".."..".."

ELECTRONICS

ELECTRONIC TOY MOTORS
."....--.------,

Jameco

a U(U401
~1J(:1021 1

2516N
----f M ...",,"

OSOQ25.CN
o.-e"
INSlnl N·J
INS2£SIN
MMSlII1N
MMSlIHN
CO~N

M·lIO
M·CO P1102

M·""

$ 10 .00 Min. Order - U. S. Fu nd s On ly
Ca lif . Re side nts Add 6 % Sa,les Tax
Postage -Add S% p lus$1lnsu rance

DESIGNERS'SERIES
Blank Desk-Top Electronic Enclosures

Of I

.9370.0 . X
1.201 Len gth

6/81

---DATA ACQUISITION---~
AFloo.lCN Unl",arul Adl"'. Flit•• 2.5'"
AFl21·1CJ Tou,h Tone L.ow P~U Fill••
AFln ·ICJ Tou,h To.... L.ow pus Fllte.
L.MJOlIAH SUP'" O.ln OPAmp
L.Ml)4Z COnllantCu.r.ntSouru
L.M»5Z T. mp..-" ur. TranKluu r
L.FJS6N JFET Inpul OP Amp
L.FJtlN S. mple&. HOld Amplill.U
LMfflH T.mp.Co....p. prec. R.I. (.~pmlC")

AOCOI04L.CN' ·8,t AIOCon",. rl.r (I 1..58)
OACOIOfL.C N. 81tOIA Con"'.rl.r (0. 7t'Ji, L.ln.1

·i~,.. r
LlJ _:r l

L__ ..._ _ --1. ,.; "

CONSTRUCT ION : - --- - - - - - - - - - - ------
The"DTE" Blank Desk Top EloC1ronic Enclosuresare d es~ned to blendand complement
today's modern computer equipment and can be usedin both industrial and home. The
end pieces are precision molded with an internal slot (all around)toaccept bothtop and
bottom panels. The panels are then fastened to 1,4" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For easeof equipment servicing, the rearl
bottom panel slides back on slotted tracks while the rest of the enclosure remainsln
tact. Different panel widths may be used while maintaininga commonprofileoutline.
The molded end piecescan alsobe painted to match any panelcolorscheme.

C-.-.•--

_ Bright .30 0 ht . co mm . cath 
ode di splay

- Usos MMS3 14 clock ch ip
-Switche s for hou rs, mi n ut es

and h old m odes
_ Hrs. ea sily viewab le to 2 0 ft .
-Sim u illted waln ut case
- 115 VAC op eratio n
- 12 or 24 h r. ope ration
et nc l. a ll co mpo nen ts, case &

wa ll t ransforme r
- Size : 6 %")( 3-1/ S")( 1%,"

JOYSTICKS

5K Linear Taper Po ts • .••• .••• $ 5.25
100K Linen Ta per Pots . . . • . . . . $4.95
40K (21 V ideo Cont roll er in case .. . $5 .95

6-Digit
Clock Kit

T1M AS/ r ,.." ,,,rOf C1l «:A ~ .. up'
eb .. ofctMck'"'.wtde . ..... of tr ...·
~.o. tYJl4's.. ltMr "in c,revlt" or_t
o l c...cu it .l t ha' lMHt llpKially ..... ·
IIdlotak•••:h.nt... olt"' __
COftC'IPt of d., mic t l'lt inrg Itnder
cu.. ...t . ", ,,,hI condition.. To Clf"'
....It. """""Iy , t... tr .......o.to ...
cMcklldlnto llM frorn~lIXk"",
orcon,...,tlt 'Mt l'ltlM.n iea to. cli9
IftC " a.h pro 'ltdad. No pr _"mi ...ry
""'~P .. n".hd . ,.... un it .fety and
MllornatluU., idftllifw, low. rMdllll'l'l

..... ""1'1 po_ " NP and N"N tran.·
"0'" T'" ASI Tr._lIto. ClMckw
.11Op""mltl_tcl'l,... $I..." I... t._
lito.. in a«wl o,....alln. CIrcu its ,
and pro"ldn I . ef iab .. GO/NO.QO
taatatpraetlUl colleetor cur~ts

(from5tolAOIl_ll ...naltyPftto
5O", A and _. on po_ t YP"-1
Matdl ,;...,,1« typa t.an_ors by ob·
sanr ... a nd CDfn9 d .. 1 . ud,.".1.:
tM hlll .... tl'lll r.. d t... hill....
tM ..", . Conlpolat.Iy._mblad
to..n.. y o p"" atad . ("C" ... u b. lt ..yN"'-"''''''''''-t,
nol _Iu.McU CLOS E- OUT $
Trans-Check .... .......... 9.95

EPROM Erasing Lamp

JS-5K
JS·l 00 K
JVC-40

JE701 $19.95

•
JE215 Adjustable

Dual Power Supply
General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe user unlimitedapplications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. FEA TU RES :

- Adjustab le reg ulated power supp lies,
cos. and neg. 1.2V DC to 1SVOC.

- Po wer Ou tpu t (each sup ply ):
5V DC rJI50 0 mA. 10VO C @ 750 m A.
12 VD C @SOOm A, and
15VD C @1 75m A.

, - T wo, 3·term ina l adj . IC regu lat ors
w ith th erma l over tc ec prc tec'tloo.

• Hu t sink regu lat o r coolin g
- LED "on" Ind icato r
- Printed Soa rd ConstructIon
- 12 0VAC inp ut
- Si ze : 3 -1/2"w x 5-1116" L)( 2"H

JE215Adj. Du. 1PowerSupply Kit(. "hown) • . 524.95
(Pict ur e n o t sho wn but sim ilar in const ructIon t o above)
JE 20 0 Reg. Power Su p p ly Kit (5VDC , 1 am p ) • • $14.95

JE 2 05 Adapter Brd . (t o J E2 00 ) 1;5 ,:19 & 1;12V . $12.95
JE 21 0 Var . Pw r. Sply. Kit. 5-1SV DC. to1.5amp. $19.95

• Ern e s 2708,2716, 1702A , 5 2030, 52040, etc.
• Erase s up to 4 chips wi th in 20 minutes.
• Mai nbl in, constant expo su re di st an ce of one inch .
_ Special conductive fo am liner e limin at es sta ti c btJild-up.
_ Built·l n Slfety lock to prevent UV ex pOlUre.
_ Co mpact - on ly 7·5/8" x 2·7/S" x 2"
- Co m pl ete wi th holding tray for 4 chips.

UVS-11E $79.95

~
Z
oa:
Io
W
...J
Wo
Ci
~
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c..
Cz
m...
CO
CD...

D~DI!:.
Pa rt No . Fu nction Pr ice
70451P I CMOS Pre cIs Ion TIm e r 14.95
7045EV/Klt* Stopwatch Ch ip , XT L 22.95
7l06CP L J¥J: Dig it AID (L CD Dr ive ) 16.95
7106EV/Klt* IC, Circu It Board, DIsplay 34.95
7l07CP L J"" DigIt AID ( LED Dr lye) lS.•
7l07EV /Klt* IC, Circuit Bo,ard, Display 21.95
71ltiCP L J"" Dig It AID LC D DIs. H L D. 11.95
7117CPL 3"" DIgIt AI D LED D Is. HL D. 17.95
72011DR Low Battery Vo lt IndIcator 2.25
7205IPG CMOS LED Stopwatch/Tlmer 12.95
7205EV/Klt* Stopwatc h cn ie. XTL 19.915
72Q6CJ PE Ton e Generato r 5.15
720f'iCEV/Klt* Tone Ge ne rat or Chip, XT L 9.95
7207AIPD Osc illa t o r Con tr oll er 6.50
7207AEV/Klt* FreQ . Counte r Ch ip , XT L 11.10
72C8 IP I Seven Decade Cou nter 17.95
12091PA Clock Ge ne rator 3.95
72151PG 4 Func. CMOS Stopwatch CKT 13.95
72l5EV/Klt* 4 Func. Stopwatch Ch Ip, XTL 19.95
7216AIJI &-Dlglt Un ly. Co un te r C.A . 32.00
72l6CIJI "'DIg lt Freq. Co un te r C.A. 26.95
nl'D IPI '·Dlglt FreQ. Cou nte r C.C. 21.95
nl7lJ I 4-0lglt LED Up/Dow n Counte r 12.95
n11C IJ I " DIgIt unfv. LED D rlye 10.95
7224IP L LCD 4¥J:DigIt Up Co unter DR I 11.25
72:26A IJ L '·Dlg lt Unlv. Counter J1.95
72216AEV/KIt* 5 Function Co unter Ch ip , XT L 7••95
7240IJE CMOS BIn Prog. TIm e r/ Coun ter 4.95
7242IJA CMOS Dlyld e·by· 25fj; RC Ti me r 2.05
7250IJE CMO S BCD Prog. T Ime r/ Cou nte r 6.00
7260IJE CMOS BC D Prog. Ti me r/ Co u nte r 5.25
7555IPA CM OS 555 TI mer I' p in ) 1.4$
7556IPD CMOS 556 T Ime r (14 pin) 2.20
7611BCPA CM OS oe A mp Co mparator 5MV 2.25
7612BCPA CM OS OP Am p Ext. cmvr. 5MV 2.95
7621BC PA CM OS Du al oe Am p Com po SMV 3.95
7631CCPE CMOS Tr l O P A mp Cam p . 10MV S.lS
7641CCPD CMOS Q ua d oe Am p Compo 10MV 7.50
7642CCPO CMOS Qua d Op A m p Compo IOMV 7.50
'766OCPA Voltage Convert er 2.95
I069CCQ SOppm Band-GAP V olt Re f. Cl ad e 2.50
1211CPA Vo lt Ref/Ind icator 2.50
I212CPA Volt Ref/ Indicato r 2.50

* INTE RS IL' S EVAL UATI O N KITS

~:g: :~ 74C ~a~ l~
74C04.JIII 74C240 2.2S
74COI .19 74CIOfi .75 74cm 2.25
74CI0 .19 7,cC107 1.19 74Cm 2.49
74C14 .75 74ClSi 2.95 74C314 2.59
74C2O .J9 74C154 3.95 74C901 .19
74C3O .39 74C157 2.25 74C9OJ 1.15
74C42 1.39 74C1iO U9 74C911 10.95.
74C4I 1.95 74C161 1.60 74Ol 12 10.95
74C7J .79 74C162 1,49 74Ol15 1.69
74C74 .79 74Cl6l 1.69 74Ol 17 10.95
74CIS 1.95 74C164 1.59 14C922 5.49
74CIi .99 74CI73 1.39 74C92J 5.75
'HCt9 6.95 74C174 1.39 74C925 7.50
14C9O 1.29 7.CI75 I.JIII 74C92fi 7.50
74C9J 1.29 74Cl92 U9 IOC95 .79
14C95 1.59 74Cl9J 1.69 1OC97 .79

~~~~ ::: LINEAR ~= ':~
LMllC LH 4.75 LM10lC N .19
LH OO70-0 H 6.05 LM340T-5 1.25 LM709N .49
TL0 71CP .79 LM340T·12 1.25 L M710N .79
TLOncP 1.39 LM340T-15 1.25 LM711N .79
TL074CN 2.49 LM341p·S .75 LM723N .69
LHOClI2CO 35.10 LM34IP-12 .75 LM7Jl N 1.00
T LOI2CP 1.19 LM34IP-1S.75 LM739N 1.19
T L.QI4C N 2.19 LM342P-5 .69 LMJ.41CN .35
LHQ094CD 35.10 LM342P-12 ..i9 MC1741SCG ].00
LMlOOH .99 LMJ42P-IS .69 LM747N .79
LM30IC N .35 LMJ4IN 1.25 LM741N .59
LMmH 1.95 LMlSOK 5.75 LMIOl4N 2.75
LM304H 1.95 LF35IN .60 LMllI0N 1.95
LMJ05H .99 LF3SJN 1.00 LMI451CN.59
LM 307CN .45 LFJS5N 1.10 LM1411N 1.25
LMJ08CN 1.00 LF3!i6N 1.10 L MI4t9N 1.25
LM309H 1.95 LMJS8N 1.00 L Ml"96N 1.95
LM309K 1.25 LM359N 1.79 LM1S56V 1.75
LMJI OCN 1.75 LMJ70N 04.49 LMlIOON 2.95
LM311H .90 LM37JN 3.2$ LM1.nN-9 J.2$
LMJI2H 2.49 LMIDN 2.95 LM1II9N 3.20
LM317MP LIS LMlION 1.25 LM1I96N 1.75
LMJ I7T 1.75 L MJaI N US LM20:t2T 1.49
LMJ17K J.95 LM312N 1.79 LM2In p 2.05
LM318CN 1.95 LM3I4N 1.95 LM2I7IP 2.25
LM1l9N 1.95 LMl86N ·J 1.29 LM2I96P·l 2.25
LM320K-5 1.35 L M3S7N 1."5 LMJl t9N 2.95
LM320K-12 1.35 L MlI9N 1.35 LMJIIIOJN .59
LM320K-15 1.35 LMm N .69 LM l9Q5CN 1.25
LM32OT-5 1.25 LF J9aN 4.00 LM390iN 1.15
LM320T-12 1.25 LM399H 5.00 LMJ914N 3.95
LM320T-IS 1.25 T L4lMCN 4.49 LM39lSN 3.95
L Mm K-5 5.95 T L49fiCP 1.75 LM3916N 3,95
LM324N .99 N E510A 6.00 RC4136N 1.25
LMJ290 Z .65 N E529A 4.95 RC4151NB J.95
LMJ31N 3.95 NES31H 3.95 RC41904TK 5.95
LM334Z 1.30 NE536H 6.00 RC419STK 5.49
LMJ35Z !.to NES40H ' .00 KB4421 4.2S
LMJJ6Z 1.75 NE544N 4.95 KB4429 5.95
LMJJ7T 1.95 NE550A 1.30 LM4500A J.2S
LMJl 7M P 1.15 N E556V .39 ICUOJI B 4.95
LMJJl K 6.95 LM556N .99 LM13010N 1.29
LM3J9 N .99 N E564N 3.95 LMIJ600N 1.49
L M340K-5 1.35 L M56SN 1.25 751J1N 1.95
LM340K-12 l.35 LM5fi6CN 1.95 754SON .19
LM340K·15 1.35 LM567V 1.25 75451CN .39

Sill

'"'",..
'"' ",..
'"'",."......."."..."....
o •
n ,."

50pc L $ 1.95

$10.95 ea.

50pcL $1 .95

5Op os. $1 .95

50 pc L $1.95

50 PCL $1.95

5Opos. $ 1.95

1 _ I l '
1 _ :M '

.......- .-
~ : = ::: ~:1. __ :Mi-

I I _ ll '
I I _ :M-:: =:~ ~ ..
11 _ .... _ :M""l' __ :Mi-

:M . ....... _ l r:M __ :M~

: =.-:.~ :,... :M •.
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.eo _ ,...-
.eo _ • ..

... ., 
~ o.-.,_ ~~

XCI11R .190" red 5/$1
XC l llG .190" green 4/$1
XCI11 Y :190" ye llow 4/$1
XClllC .190" c len 4/$1

~~~~~':ac.:. ~;9.. ('.tATDA.~
RL ·2 • • S.3gea. or 31$1. oo.

..,
~

• Une- Oy·LiM ProbMbj lity

• I n t.~ Moldl<l·On Su .i n
R, lief

MV50 .015" red 6/$1
XcmR .125" red 5/$1
XC2C!JG .125" gree n 4/$1
XC209Y .125" yellow 4/$1
XC526R .115" red 5/$1
XC52&G .11S" green 4/$1
XC52'6Y . IIS" yellow 4/$1
XC526C . IIS" clear 4/$1

DtpJu~ .... \lMd for jump
... ing withfn • PC 8oIrd; inlet""

conNCtingbI~PC Bo.d'.
bIdIpbnes Metmother bo..ch ;
m inWrlacing input/output
lignal,.

DISCRETE LEOS -==-

l50K lICK 220K 270K UJ K
J90K 410K 560K 680K .1OK

J.3K 3.9K 4.7K UK UK
'.2K 10K 12K lSK 11K
UK 27K UK J9K 47K
56K 68K 12K lOOK l20K

Includes Resistor Assts. ' ·7 (350 pes.)

1M 1.2M 1.5M UM 2.2M
2.7M 3.JM 3.9M 4.7M 5.6M

10 Ohm 12 O hm 15 Ohm 11 Ohm 22 Oh m
27 Ohm 3J O hm 39 Oh m 47 Ohm 56 Oh m

470 Oh m 560 O hm 610 Oh m 820 Ohm 1K
1.2K UK UK 2.2K 2.7K

61 Ohm 12 Oh m 100Ohm 120O h m 150Ohm
180 Ohm 220 O hm 270 O hm JJO Ohm 3JO Oh m

5 ...

S . a .

5 ...

Sea.

5...

5 ...

S ea .

DISPLAY LEOS c .c. - Co m mon Clthod e

Polarity Ht Price Type Polari ty Ht Pr ice
C. A.-red .270 2.95 O LG507 C.A.-gree n .500 1.25
Sx7 D.M .--red .300 4.95 DL704 C.C .- red .300 1.25
C. C.-red .125 .25 01.. 707 C.A.-red .300 1.25
C. A.--gree n .300 1.25 DLm c. c .e-ree .500 l.49
C.C.-gr..n .300 1.25 DL 741 C.A. --red .600 1.25
C. A.- red .3ClO.75 DL 746i C.A.-red ± I .630 1.49
C.A .-red .300 .75 OU47 C.A .-red .600 1.49
c .cc-- ree .XlO 1.25 DL 750 C.C .- red .600 1.49
C .A.- yell ow .JJO .49 OL OM7 C.A.-orOll nge .100 1.49
C.C.-yetl ow .JOO .99 OL085O C.C.-ora nge .100 l.4~
C. A.-oran ge .300 .49 DLJJB C.C.-red .110.35
C. A.- or Ollnge ± 1 .300 .99 F NDJ5a C.C. ± 1 .357 .99
C.C.-or an ge .300 .99 FN0359 C. C. .351.75
C.A .-o rOll nge .400 .99 FN050J C.C . (FN OSOO) .500 .99
C. A.-oran ge-DD .560 .99 FND507 C.A . ( F ND510) .500 .99
C.A.-ora nge ± 1 .560 .99 HDS p·3401 C.A.-red .aoo 1.50
C.C.- or Ollnge-OD .560 .99 H DS P-34OJ C.C.-red .100 1.50
C.C.-or an ge :!:1.S60 .99 5012·7751 C.A .,R .H.O.-red.43O 1.25
C.A .-orange .560 .99 5QI2.7?60 C.C . ,R.H.O .- n d .43O 1.75
C.A.- red-O D .560 .99 5012-7300 4x7sgl .dlg. RHO .600 22.00
C.C.- red t I .560 .99 5012·7302 4x7sgl. d Ig. LHD .600 22.00
C.C.-red .560 .99 5012·7304 Oyernge. chOIr. (U) .6OO 19.95
C.C.-orOllnge .300 1.25 oIN,. Photo Xs lsto rOpto·lso l. .99
C. A.- or an ge .300 1.25 Ll T-l Ph ot o Xs lsto r Op to-isol. .69
C.C.-g ree n .500 1.25 MOC3010 O pti ca lly Isol .T rl lc Dri ye r 1.25

==-' /$ 1
'/$1
'/$1
'/$1
'/$1
'/$1
'/$1
'/$1

C.A. - Common A node

ASS T. 7

ASS T. 6

ASST . 3

ASS T. 5

ASST . 1

ASST.8 R

ASST.•

ASST. 2

XCS56R .200" red
XC556G .200" gree n
XCS56Y .200" yellow
XCS56C .200" clea r
X C22R .200" red
XC22G .200" green
XC22Y .200" ye llow
MV IOB .170" red

Type
MA N I
MA N2
MANJ
MANS2
MANS4
MAN 71
MAN 72
MAN 74
MANU
MAN'"
MAN 3520
MAN J6JO
MA N J640
MAN46i l 0
MA N 6610
MAN 6630
MAN 6640
MAN 6650
MAN 6660
MAN 6710
MAN 6750
MA N '780
OL a 304
DL OJ07
DL GSOQ

SOCKETS RECEPTACLES

Test TUTOOL Sockets Q=
ZERO INSERTION FORCE

• Nic kel Bo ro n Plating • Nic kel Boron Pla t ing
• G .F . PS F Plastic Body • G.F . PS F Plastic Body
• For t es ting IC's • Wire Wra p Co ntac ts

~ Pin s~ I~~~ .~fti£!.1 ~ f.!!!!..~r ice
214·3339 14 pin 5.95 222·334J 22 pi n 9.95 14 p In 9.75 222-3596 22 pin 12.95
216-3340 16 p in 6.49 224·JJ44 24 pi n 9.75 16 p in 9.95 224-3597 24 p in 12.75
211·3341 11 pi n 7.95 22S-334S 2S p in 11.95 IS pin 10.95 22&-J59Il 2Spin 13.95
221)...3342 20 pin &.95 24o.J146 40 pIn 12.95 20 p In 11.95 240.3599 40 pin 15.95

~ A P PRODUCTSI
DIP JUMPERS

, :-} • M.~ with Standard Ie

"~.-;.~.' Sodo:.b

• Fully Assembled WId T." I<I

$ 10. 00 Min . Ord er - U .S. Fu nd s Onl y Spec Sheets _ 25f
Cali f . R esid e n t s A d d 6% Sa les Tax Se nd 52 c Pos t . f or yo ur
Postage-AddS"plusS l lnsurance FREE 19 8 1 JA M ECO CA T ALOG----J PHO NE

ameco ORDERS
WELCOME

(415) 592·8097

MAIL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWA Y ROAD. BELMONT, CA 94002

6/81 PRICES SUBJECT TO CHANGE

- ...
SN7400N .25 7400 SN7415f'iN .79
SN740 1N .20 SN74157N ...
SN74Q2N .25 SN7472N ." SN74160N ...
SN7403N •25 SN7473N .JS SN74161N ...
SNl4Q4N .25 SN7474N .JS SN14162N .n
SN7405N ." SNl,nSN ... SN74163N ...
SN7406N .JS S N1476N .JS SNl4164N ...
SNl4Q7N ... SN1419N '.00 SNl416$N ...
SN1401N ." SN1...c N ... SN14166N 1.25
SN74O'JN ." SN7412N ... SN74 1t,i7N 2.79
SN7410N •25 SN7 4&3N ... SN1411'ON 1."
SN1411N ." S N741SN ... SN741nN ....
S Nl412 N ... S N7486N .JS SN74173N 1."
SN7413N ... SNl419N 1." S N74174N ...
SNl414N ... S N 1490N ... SN1417SN ...
S N1415N ... S N7491N ... SN74116N .79
SN74I1N ." SN7492N .45 SN741nN .79
SN7420N ." S N7493N .45 SN7U19N 1."
SNl421N ." SN7494N ... SN74110N .79
SN7422N ... SN7495N ... SN74lalN 2."
SN742JN ." S Nl 496N ... SN741I2N .79
S N7425N ." SN7497N 3.00 S N741I4 N 2."
SN7426N ." SNl4100N 1." SN741ISN 2."
SNJ427N ." S N 74107N .JS S N74190N 1.25
SN742B N ... S N 74I09 N . J!) SN74191N 1."
SN7ot3ClN ." S N74116N 1." S N14192N ...
SNl432N ." SN14121N ." S N74193N .ss
S N7437N ." S Nl4122N .ss S N14194N ...
$N7411N ... S N7412J N ... SN741ts N ...
SN74;J9N ." S N74125N ... SN14JJ6N ...
SN7440N .20 SNl4126N ... SN74197N ...
SN7441N ... S N14132N .,. S Nl 41. N 1."
SNl442N ... SN l4136N .,. SN 14199N 1."
SN7443N 1.10 SN14141N ... SN1<U2lN 1."
S N7444N 1.10 S Nl4142N 3.25 SNl425 1N ...
SN l44,5N ... S N14143N 3." SNl4276N 1."
SNl446N .79 SN 14144N 3." S N14279N .79
SN 7441N ... SN14145N .79 SN14213N 1."
SN 7448N .79 SN14147N 1... SN 74214N 3."
S N745QN .20 SN74148N I." SN74215N 3."
S N7451N .20 S N74150N 1.25 SN743&5 N .59
SN74S3N .20 SN74151N ... SN74366N ...
SN 74S4N .20 S N74152N ... SN74357N ...
SN74S9A ." S N74W N .79 SN14J61;N ...
SN746QN .20 S N741S4N 1." SN 74J90N 1."
SN7470N ." S N741S5N .79 SN743!JJN 1."

"LSOO ." 74LS 1.1.
74LSOl ." 1...
74LS02 .2'l 74L..S92 .,. 1."74LS03 ." 74L..S93 .,. 1...
" LS04 ... 74LS95 ... 1.19
74L SC6 ... 74LS96 1.15 1.19
" L5OI ." 14LSI07 ... "1. 1...
74L.S09 ... 74L..SIC9 .45 ,, 1. 1."74L SIO ." 74L..S112 ... " 1. 1...
74LS ll .,. 74L..S1U ... " 1...
74LS 12 ... 74L.S1l4 ... 741. 1."74LS lJ ... 74LS 122 ... " 2."
74L..SM ... 74LSl2J 1." " 1.19
74LS 15 ... 14L.S125 ... " 1.19
"LS20 ." " LSl1O ... " 1.19
"LS2.l .JS 74LS U2 ... " 1."74LS22 .JS 74L..S133 ... " ...
74L,52$ .JS 74L..S136 ... " ...
74LS27 .JS 74LSlJI ... " ...
74L52I ... 74L.SI39 ... " ...
74LSJO ." 74L.S151 ... " ...
14LS!2 .JS 14LS153 ... " 1."74LS33 ... 74LS154 1." " .,.
14L537 ... 74L..S155 1.19 " 1...
14LS3I ... 74LS156 1.19 " ...
74LS40 ... 14LS157 ... " ...
"LS42 ... 'ULS l5& ... " 1."14LS41 ... 74LSl6O 1... " 1.29
74LS41 1... 7<4 LS161 1.15 " I.""l.S49 1... 74LS162 1.15 74 .,.
74L.S51 ." 74LS163 1.15 " .,.
74LSO< ." 14LS164 1." 14LS3S7 .,.
74LS55 ." 74LS165 1." 14LS36I .,.
14LS 13 ... 74LS16I 1.19 74LSJ7J 1...
74L S74 ... 74L.S169 1.19 14LSJ74 1...
74L.S75 ... 74LSI 70 2.49 14LS J75 ...
'ULS76 .45 14LS I7J 1.J'J 74LS386 ...
74LS7I ... 74LS l74 ... 74LSJ93 2.49
741.513 ... 74LSI 75 ... 74LSJ99 2."
74L'" 1.25 141..SI,1 2." 74LS670 2."
"LSI! ... 14LS19O 1." . I LS95 1."74LS9CI ... 74L..Sltl 1." 'ILS" 1...

"500 ... 74S 745244 3."
"502 ... 745251 1.45
"SOl ... 74S1J.] ... ".,., 1.45
"504 ... 14S134 ... 745257 1..."... ... 74S135 1.19 ".... 1...
"501 ... 745136 1." ".... .79
'74:509 ... 745131 I.JS 74.... 2."
745 10 ... 745139 1... 745217* ....
745 11 ... 74S1.a 1." 745288* ....
745 15 ... 745151 1... 74537J 3."
"520 ... 74SlSJ 1... 745374 3."
"522 ... 745157 1... 745317* ....
74530 ... 74S15I 1." 745471* 19.95
74532 ... 745174 1... 7454n* 19.95
74$40 ... 745175 1." 145473* 19.95
74SS1 ... 74511& .... 745474· 21.95
74'" ... 7451904 1... 745475* 21.95"... ... 745195 1." 74SS70* 7."
74514 •79 745196 3... 74SS71* 7.""... •79 74S240 ~.. 74SSn* 19.95
745112 .79 745241 2." 745573* 19.95
745113 .79 745242 3." 74S940 3."
745114 .79 7452.0 3.25 7459-41 3.1'

* LI MITED AVAI LAB ILITY. O N THESE P RO MS

CAJQlJ H 2." CA-L1NEAR CA3Q19N 3."
CA3023H 3." CA3096N 3."
C A303!lH 1." CAl130H I."
CAJll46N 1.30 CAJOIIN ~OO CAl I40H 1.25
C AJ05')N 3.25 C AJOI2N 2.00 CAJI6(lH 1."
C AJQ60N 3." CA3llI3N 1.10 CA3401N ...
C AJOIOH 1." CAJ086N ... CA36Cl(lN 3."

C D4000 .J!) CO..., ."C D4001 ." CD-CMOS CD4O'l3 ...
C D4002 .39 C~ 2.49
CD4006 1.19 COO'" .,.
CD400 ' ." CD404 1 1." C",,"' ...
CD4OO!l ... CD4042 ... CD4500 3...
CD40IO ... C 0404J ... C04S IO 1."
C 04011 .J!) CD4Q44 ... CD4511 1."
CDI0 12 ... Ct>4046 1.79 CQ4S14 3...
CD4013 ... CD404' 2." CD4515 ~..
C 04014 1.39 CD404I 1." CD4516 1."
C D40" 1.19 CD404, ... CD4511 1.79
CD4016 ..• CD4050 ... C04S19 ...
C04Q17 1.19 C D400iI 1.19 COO"" 1."
C D4011 ... CD400i2 1.19 COO'" 1.79
C040 19 ... C 04Ol53 1.19 COO.,. 1.79
CD4020 1.19 CD4056 ~.. COO." 1."
CD4021 1.39 CD4069 .... CD454] ~79
CD4022 1.19 CD4060 l.49 COO.., 11.95
CD4023 ... CD4066 .79 COO'" ~79

CD4O>< . 79 CD406I . J!) CD45&3 ~..
CD4025 .23 CD4069 ... COO123 1."
CD4026 ~.. CD4070 ... COO'" 1."
CD4021 ... CD4071 ... MCl~ 14.95
CD402! ... CD40n ... MCl4410 14.95
C D4029 1." C D4073 ." MCI4411 14.95
CD4OlO ... C D40,. ." MCI4412 11.95
CD40JS ... C D40lli 1." MCI4419 ....
C D4040 1... C.,..1S ... MCI44JJ 1],95

CD4Oll1 ."
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W,th lhe purch ase 01
IheAPPLE II

setect tromtne bekJw
SPECIAL PRI CING'

No"Glitches",Surges

Or Interference
THE W'O Tf11'\JANS AH

""""""'<lUn.flono
ACOIomlOL.UDnL1U'l[O
I'(MlDtSOlJllllClFOlll~TO fIGHT.

Base] prmter SS9g
D,sJd/wJcont 585-
DI sk II .. " ..
SerPrmterCd 179'"
SupRMod 23 
3wdy JIOSeJect 3JM
VK1eo 100 12" 125
FIrmware C~Jfd 149"
UHFloRCA Cable 5"

iIlI'I'U~ C...
UfmM)N(J ...,.,. , ...

~~ ...
MM.~44~U _.,..,.............. '"__ Itt

MK*~"'" ...
__ on- "-- ...

48K: $119900

64K: $139900

,bir-····

Logic Probes8 for 6.500.

8 for 4 .0De.

4 for 19.5Ot!a24.500a

HI. ..!oIrol .... l l "' ._"'O( .........~l. C l,lQ'i> ....'.9'. ,.-<l
(..t""" ,. . , t,''''' 'oO''1o .~ . '••' I_t\o( .. ( .. ""'O • • 'Q. ..~ ....
b<.ot. 01_1.0 "'< 'OP'ot~_~ ..l oO"" ''''' _ ( "'9 1/ 1".
..., t,.,\I.'(_"_~".IO" ,_ ba M' ''' ( Ow" ,t'<I do_ '0
p"~."""nu~ . t>- " . C d. '. olSI CQr.lO'i> "" "t\J Tl '!o

EPROMS/RAM~S =;::'=2::~~~;:-~£~':::,=(:~. iI(l ,.... 'O' .. .. ' .c: .IoO" . "'Cl ............· lO wc: o "C! t O" t't ' oOt'

2716 7.25e.
5V 450NS

2708
450NS 4 .250.

a:
C>....
>-
L::
>
:I...

a:
C>........
a: .
C>
~

LOGIC~
PROBE

KIT

MISC .
2102 .89 4116 300NS 3.0De. 8 for 17.50

450NS 5/13.25 200NS 3.750. 8 for 19.50
8038 2.75
NE555 .27 2114L 300NS 3.5Oe. 4 for 13.75
AY5-1013A 3.95 200NS 3.750. 4 for 14.25
1488 1.25
1489 1.25
8T26 130 ATARI' eOO'·
8T28 1.30 PERSONAL COMPUTER SYSTEM
8212 2.95
8216 2.95 i.1S41OSCR .95

~
IT410TRIAC .95
7905 .85
7908 .85 .•.~. '..~7915 .85
7918 .85 ....dedI/..........
7805 .85 .~

7806 .85 BaJComputef-$ 799 _cnboMl=:.c-...orw,...,.
7808 .85 4OOComputer$439

......nruserQ)_~

7812 .85 IC SOCK ETS
MC1330A1P 1.60 8OcoI.1mp.Prtb75 8 PIN 10/1.20
MC1350P 1.15

4OcolTh.Prtr. 1:379
14 10/1.40

MC1358P 1.50 16 10/1.60
LM380 1.20 Becdr. $65 18 10/1.90
LM565N .95 20 10/2.80
LM741 .25 VISIC l APPlE '$139.00

22 1012 .80
MC1458P .55 24 1072 .80
LM720 .30

lHRI- S119.00
28 10/3.80
40 10/4.75

..------12732

74LSOO .26 74LSl55 1.15
74LS02 .26 74LS158 .75
74LS03 .26 74LS160 .96
74LS04 .26 74LS161 .85
74LS08 .28 74LS162 .95
74LSOll .26 74LSl53 1.60
~LS10 .26 74LSl64 .65
74LS20 .26 74LS165 .65
4LS21 .28 74LSl70 1.75

74LS22 .26 74LS174 .75
74LS26 .«1 74LSl75 .75
74LS27 .26 74LSlllO .75
74LS30 .28 74LS193 .95
74LS32 .32 74LS195 .95
74LS38 .32 74LSl96 .85
74LS42 .65 74LS221 1.40
74LS48 .78 74LS240 1.65
74LS51 .25 74LS241 1.65
74LS54 .35 74LS243 145
74LS74 .38 74LS244 1.45
74LS75 .eo 74LS245 2.25
74LS83 A4 74LS253 .96
74LS85 .ll6 74LS257 .95
74LS86 .95 74LS258 .96
74LSllO .69 74LS259 2.85
74LS1l3 .flQ 74LS279 .44
74LS107 .45 74LS283 1.00
74LSl12 .38 74LS293 185
74LSl13 .48 74LS298 1.20
74LS122 .48 74LS386 .95
74LS123 .95 74LS367 .55
74LS126 .69 74LS368 .55
74LS138 69 74LS373 1.39
74LS151 A4 74LS374 1.39
74LS153 .44 74LS386 .65

Apple Expansion Ki
6K Memory Add-On
Includes Instruct ions

$19.50

TRS80
16K Add-On
Instructions&

Dip Switches
$25.95

CPU.
Z -80 8.95
Z -80A CTC 12.50
Z -80A CPU 12.50
Z - 80002 16-64K 129.00
808SA 11.50
2901A 12.50
MC6800 9 .50

,.

ERS 152 $1.20
ERS 154 $1.80
ERS 165 0 0 .. 0 $3.35
ERS 180 0 0 0 • 0 0 0 0 • 0 ••• 0 $4.40
ERS 195A .. 0 ... 0 .... 0 $2.00

EXACT
REPLACEMENT

SEMICONDUCTORS

ERE:;

ERS 236 . .. .. . . .. .. ... $2.30
ERS 238 . . . . . . . . . . . . . . $4.35
ERS 291 . . . . . . . . . . . . .. $1.30
ERS 703A $1.35
ERS 712 . . . . . . . . . . . . .. $2.25

your call on the toll-free hotline. And ERSquality is backed
by a replacement or money-back guarantee.

Let yourself in on the profits.Order ERSdirectly from MCM
today, or call and ask for our complete ERS replacement
parts list.

C/)

o
Z
o
a::
Io
W
....J
Wo
o«
a::

92

Smart technicians who want Exact Replacement Semicon
ductors with prices that let them in on the profits are turning
to ERS.A new and comprehensive series of guaranteed qual
ity semi's directly distributed by MCM. ERS prices are lower
because MCM cuts out the expensive middleman, and most
parts are sent right to you United Parcel within 24-hours of

Distributed directly by MCMo Call Toll-Free Number for immediate UPS delivery.

1-800-543-4330 [ijRlIIRl1-800-762-4315
National Watts ELECTRONIC PARTS Ohio Watts
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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 with in 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-writt en book free with every kit! The book
makes learning easy, excit ing 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.l
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 off ers th is unique

combination of high capability and low price.

• PEEKand POKE enable entry of machine code
instruct ions, USR causes jump to a user's
machine language sub-rout ine.

• High-resolution graphics with 22 standard
graphic symbols.

• All characters printable in reverse under
program control.

• Lines of unlimited length.

'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 t imes 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 yourTV ... link it to the mains adaptor
.. . and you're ready to go.

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 powerfu l 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

A MicrOcomputer
for everyone al

a Micro Price
The lMkrofiCil - a new generation of

Now Available miniature computers
Super Floating A COMPLETE COMPUTER
Point 8K Basic for $149.00 for 1K Kit
ROM 'with new Post and Packing FREE
manual $35.00 (Add 6% Tax for Shipments inside California)The unique

and valuable
com ponents of the MicroAce

The MicroAce is not just another personal
computer, Quite apart from its exceptionally low
price, the MicroAc e 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

MlcroAce eliminates a great deal of
tire some ty ping. Key words (RUN, PRINT.
UST. etc.) have their own single-key entry.

• Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identif ies errors immediately. This prevents
entry of long and complicated programs wit h
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, condit ional expressions, etc.
• Exceptionally powerful edit facilitles ., allows

modification of existing program lines.
• Randomise fun ction, useful for games and

secret codes, as well as more serious
applications

• Timer under program contro l.

c..
Cz
m....
COee....

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

Super ROM Pack $35 .00

Shipments inside California
TOTALadd 6% TAX

II!I-------------• ~nd Check, Money Order or quote your Credit Card No. to :
MlcroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.I or phone (714) 547 2526 quoting your Credit Card Number.

Quantity Descript ion Unit Price TOTAL

• 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-sensit ive, wipe-clean. I

• Ready-mould ed 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
unregulated.

• FREE course in BASIC I
programming and user
manual.

Your MlcroAce kit
contains.•.

Sockets fo r
TV, cassette
recorder,
power
supply.

SUPER
ROM.

Rugged,
flush,
Keyboard

1
·_·_It~..._._•.•_._.
••••••••••iii. - Ii - - - ..

zao A microprocessor
chip, wide ly recognised
as the best ever made .
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HOCKEY HANOBALLPART # 57456

.~ .-: - I ( •

.• '-' .r
- - ""'-

MULTI-FINS HEAT SINK

All brand new top Quality
plastic cases, originally de
signed for Cubo clocks. Case
comes with top and bottom
cover wllhadetachable front
red filter for LE D readouts.
This can be used for many
projectssuchasLEDCLOCK,
VU METER. LIGHTBOX,FRED.
CO UNTER, ETC.
3 Attractive Co lors
(white, limegreenororange)

BUY 3 FOR ON LY $2.50

CUBO CLOCK CASES

Ideal for high power output.
t Holes pred rilled for 1 to 3
1\ transistor. Madeofaluminumr with ten radia ting fins.

~\ 2 FOR $4.50
~4" ----+

TV GAME BOARD
PLAYS 4 GAM ES;TENN IS;HOCKEY;HANDBALL

AN DJAI-ALAI.
All boards completewithall partsready toplay.Requires
6C size batteries and asmall speaker forsoundeffects.
Theboards we resurplus from afamousgame manufac
turer.They will play onall USstandard black and while
or color TV sets.
Regularprice for thesegames were $39.50 each

OUR PR ICE ONLY $6.50 EACH
TEN NIS JAI·ALAI

~1.50 EACH KIT

All functionssame asMark IVtut thisiswithheavy duty
aluminumfrontplateandcase.Canbe easilyslotintothe
frontpanelofyourauto,truckorboat. Operates on12VDC.

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicatorkit consists of 36 4
color LED (15 per channel) to indicate the sound
level output of your amplifier from -36dB - +3dB.
Comes with a well· designedsilk screen printed plas
tic panel and has a selector switch to allow floating
or graduat output indicating. Power supply is 6
12V D.C. with THG on board input sensltlvlty con
trols. This unit can workwith any amplifier from 1W
to 200Wl
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon
ents, PC board and front panel.

MARK IV KIT $31.50

ill MARK V 15 STEPSr.tr LED POWER OUTPUT
INDICATOR KIT

TA·1000 KIT
$51.95
Power

transformer
$18.00 .IC~

WHISTLE ACTIVATED
SWITCH BOARD

All boards arepre-assembledandtested.Yourwhistleto
its FET condenser microphonefrom adistance,asfar as
30 feet away (sensitivity can be easily adjusted) will
turn the switch on. then latched you whistle to it again
then it turnsoff.Ideal forremotecontrol toys. electrical
appliance such aslights. co ffee pots,TV, Hi-Fi, radio or
other projects. Unit works on 9V D.C.

-.- Ii. ~\! \:r.::: Model 968
. 1 . $4,50 each

REGULATED VARIABLE .
D.C. POWER SUPPLY KIT

Uses UA723 I.C. and 2N3055 power transistor as
regulator.Output voltages can be adjusted from 0>--30V
at an internal resis tance of less than0.005 ohm; ripple
and noise less than 1 MV; with built on board LED and
audibleoverload indicator. Kit comes withP.C.board; all
electroniccomponents, transformer;connectors;2panel
meters for vollage and amp;a professional look metal
cabinetand instructions.

Model TR-88A 0,.;1 5V D.C. 3 amp
Model TR-88B a-30V D.C. 2 amp

$59.50~
perkll ~

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 satisfy the most picky fans. A per
fect combination with the TA-1020 low T.I.M. ste
reo pre-amp.
Specifications:
• Output power: 100W RMS into 8-ohm

125W RMS into 4-ohm
• Frequency response: 10Hz- 100 KHz
• T.H.O.: less than 0 008%
• SIN ratio: better than 80dB
• Input sensttivity: IVmax.
• Power supply: ±40V @l 5 amp
• One channel

All units are brand new
fromSanyo.
MODEL 115-B-405A
$35.00 EACH

FOR ·BOX' BUILDERS
Pre-DrilledPCBoard $17,50
Tolriod Coils (Set of 4) $ 3.00
Multi Turn Trim-Pots 10K ohm $ 2.50
Trimmer Capacitor 6-35pF $ 0.60
MC1358 $ 2.50 RC1458 $ 1.00
MC 1350 $ 2.00 LM380 $ 1.80
MC1330 $ 3,50 LM340T-1 5 $ 1.20

NE565 $ 2,00
We also have transformer, capacitors set, resistors
setantenna transformer. Please call for price.

)~'i2~D5j
. 1 , .
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5W AUDIO AMP KIT

~
_.. 2 LM 380 with Volume Control

llllJU .I Power Suply 6 18VDC
ONLY $6.00EACH

TWO IN ONE PANEL METER
D.C. VOLTAGE

•......r AND AMP IN ONE
D.C. Volts reads 0-50

1
'k " D.C. Amp reads 0-3

Meter case made ofblack plastic.------------""=.;.;.;.----t1
with a white scale plate and

=---- glass window.
.--3" #ST.6BO $12.50 EACH

~l 0.5" LED mill
ALARM CLOCK MODULE

ASSEM8LED! NOT AKIT!
Features: • 4 digits 0.5" LED Displays • 12 hours
real time format • 24 hours alarm audio output
• 59min. countdown ttmer » 10min. snooze control.

ONLY$7.00EACH
SPECIAL TRANSFORMER
FORCLOCK

$2.50

BUY 2 FOR
$4.99

NEW MARK III
9 Steps 4 Colors
LEDVU

Stereo level indicator kit with arc-shape display
panel!!! ·This Mark III LED level indicator is a new
design PC board with an arc-shape4 colors LED dis
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from -30dB to + 5dB. The Mark II tin
dicator is applicable to 1 watt - 200 watts amplifier
operatingvoltage is 3V - 9VDCat max 400 MA. The
CIrcui t uses 10 LEOs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!

INKITFORM $18.50

2 WATT AUDIO AMP

!It _.. - .i..
O~ 1~ ':' · ~ !~~:"·· ':'· I ! ~.

-- - -- _..

~
Zo
II:

@
..J
Wos
~
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FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lights up 8 "'"15 Watt Huo
rescent Light Tubes, Ideal
for camper, outdoor. auto or
boat. Kit includes high volt
age coil, power transistor,
heat sink, alf other electro-

WithCase Only nic parts andPC Board, light
$6,50Per Kit tube not included!

,BATTERIES
PKJ$10,OO~NICKEL CAOMIUM

2 PKS/$19,00 '. BATTERY
ILLUSTRATED . PACK
LESS COVER v ' 0' SIZE
Oul pul: 3,6 v.lt. @ 3.0 Amp/H. ... Consists of three each,
1.2 Volt " 0" size Nickel Cadm iumCells stacked and plastic
f ilm encapsulated. Tabs are provided at each end for elec-

~r~~~rledc.o~naet~~o~:C h~~;e i ~~: : i ~ ~a ~oc e~~ , C~~}: ~~~ r:~a~:z~~ .~~ ==~~ '::"'"---==!:~~~~~-.
1V. " dia. x 7" long. New. Shpg. Wt. each pack, 1 lb.

c..
Cz
m....
<0
CD....

1 WATT AUDIO AMP~
All parts are pre-assembled on a ~
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PR ICE $1.95 ea.

LOW TIM DC ST EREO
PRE-AMP KIT TA-l 0 20

Incorporates brand-new D.C. design that gives a
frequency response from OHz - 100KHz ± O.5dB!
Added features like tone defeat and loudness control
let 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 • RIAA deviation: = 0.2dB • SIN ratio: bet
ter than 70dB • Sensitivity: Phono 2MV 47KIAux.
100MV 100K • Output level: 1,3V • Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble = 10dB
@ 15Hz ' Power supply: ± 24 D.C. @ 0.5A
Kif comes with regulated power supply, all you need
is a 48V C.T. transformer @ D.5A.
ONLY $44.50
X'former
$4.50 ea.

POWER SUPPLY K IT
0-30VD.C. REGULATED ~

Uses UA723 and ZN3055 Power , .~

TR output can be adjusted from " ,
0-30V. 2 AMP. Complete with PC _
board and all electronic parts.
Transformer for Power Supp ly, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

FLASHER L
Unique design combines a jumbo redLEDwith an Ie
flasher chip in one package. Operates directly from
5V·7V DC. No dropping resistor neded. Pu lse rate
3Hz@ 5V 20mA.

2 forS2 .20 ?
BIPOLAR LED RED /GREEN
2 colors in one LED, green and red, changes color
when reverse voltage2s~8~1~2\~azing '

CRYSTAL CONTROLLED
No FCClicense WIRELESS

reoouec
OUR PR ICE MICROPHONE

$49.50' SYSTEM
AD DITIONAL Iransmuter: FETrruc tor Iial 30~18

MIRCOPHDNE KHz response exiracontrolied49MHz
(IRA NSMITIERI AM Band lordntt-uee performance.

AVA ILABLE 1 100 MWoutput (range approx. V.
AT$28 00 EACH mile)forrenaotelong rangetrans-

mission Powered bya9V raoro
·'fIil.lliii.--::~ Ilallery (Included) .

Receiver:Extracontrolled locks
on49MHzlransmrller srgnal
W,lhon panel VUmeter rroorlors

the srgnalstrength
Irom the rrucro-

MURA WM$·49 --~. phone Standarc
phone jack outlet connection to a PA or otherphone
input. 9Vbattery mciuoec . tmsprotessionai set IS ideal
foron stage, In field. church, In house or outdoor use.

1l10:l CR ENSHAW B LV D., HAWTHOR NE. CAo '0250
,.HONE : ( I n ) ' 73 ·1'2 1 • (211) 111-5112

ULTRASONIC
SWITCH K IT

9V RECHARGEABLE
NI-eD BATTERY

Replace all 006P type 9V battery
Model: GC9
BRAND NEW $4.50 EACH

GELCELL6V9AMP/HR
SEALED LEAD ACID

RECHARGEABLE
BATTERY

Sealedconstructionpermits thisbattery .-----:~~==~~-.,.:. ---..:.::.~::....::==..=::....- .
tobeoperated inany position.Recharge
rate2.15ampmax.for 14-16hours.All
brand new. Limited quantities. Sizeof
battery 4Y," x 2'/0" x 5'12".

$16.50 each

ELECTRONIC PIN BALL
MACHINE

That soundsand plays like the
real thing. All units are brand
newbut without thecase Func
tionsofthegame include double
flippercontrol.kicker control , 1
4 players. 3 speed ball control.
till switch,automaticscore. extra
bonus cave and many more. All
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 $8.99 EACH
SPEA KER$1.25 EACH

, ~. SLIM TELEPHONE
-: ;" • KEY PAD

Weather proof pla stic one piece key'
tops. Key numbersfrom1-0.Allswitches
momentary.Openonesidenot connected
one Sidecommon. $3.50 EACH

NI -CD BATTERY SALE
12V Pack 450 MZ/HRSize3" x 1" x 2"

$8,00 PER PACK

4 AA Pack 450 MAlHR
$3,50 PER PACK

All abovebatteries are used but latedate
cooe andweguarantee totakeback allbad onesforexcha[lJe.

Kit includes theUltra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to build and alot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.50

TOUCH TONE TYPE

SOUND A CT IVA T ED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideat for use as door
atarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V D,C. 2 for $3.00

KIT FORM
$8.75EA.

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (15Wx 2)
Kit includes 2 pes, Fisher PA
301 Hybrid ICall electronic parts
with PC Board. Power supply ±
16V DC (not included). Power
band with (KF1% ± 3dB). Volt
age gain 33dB. 20Hz· 20KHz.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off whencircuit is shorted
or over load to protect your
ampl if ier as wel l as your
speakers. A must for OCL..- ---,= -====-=-='=""',.....",...,..,,.,,...=-=-=-..,,...- ......:.
circuits.

AUDIO OUTPUT dB METER

PRESS-A-LIGHT SELF
GENF.RATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worry about battery,

Model F-1 79 becauseit has none! Easy
to carry in pocket and handy .. •
to use. Ideat for emergency

light. It generates its own
electricity by squeezing grip

lever.Putone in your car,
..... boat. camper or home. You

may needit sometime!

r
Meter made of clear plastic
with a silver whilefaceplate.
Scalereadsfrom - 20 + 3dB.

I
'''.Meter also comes with
, internal dial light.

MODE L: 6F-3
$6.50 EACH

'~~~2~JJ~="~~~'

SUPER FM WIRELESS
MIC KIT - MARK III

This new designed circuit uses high
FEO, 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·l 05 electronic parts, OSC coils, and P.C.
$11,50 PER KIT Board, Power supply 9VD.C.
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MICROWAVE televisionl Complete syst ems and
new publication available. Informati ve catalog
on microwave and other television products
$2.00 (refundable). ABEX, P.O. Box 26601-RM,
San Francisco, CA 94126

RF spectrum analyzer. ASL model 8622 , 10 to
1.000 MHz. 3-inch CRT. manual and application
notes . weight 22 Ibs. Excellent condilion. $895.
M.W. ROBERTS, 3694 East Tompkins. Las Ve
gas, Nevada 89121 . 702-451-3517.

FORMER TV tech liquidating tubes. parts. equip
ment, etc . in one cheap lot. JIM HURD, 56 St.
Timothy Court. Danville. CA 94526

PICTURE tube rebuilding equipment - we sell
and buy new and used equip ment . Free train ing .
ATOL TELEVISION, 6425 Irving Park. Chicago. IL
60634. Phone 312-5 45-6667

FREE Discount electronics catalog. Over 4'1. mil
lion satisfied customersI Low low pric es on LC·s.
LED's, readouts, computer peripherals, audio
components. sola r products and much much
more. POLY PAKS, Box 942 REC. Lynnfield. MA
01940

WORLD'S first sola r FM/AM radio. Portable fea
tures top quality American solar cells. Accommo
dates opt ional AAA batteries for sunless days.
Separate sensitive circu itry for sun/battery use.
$72 .50 postpaid . SHERIDAN ENTERPRISES,
2545 Greeley. Evanston. IL 60201

FOR SALE

RECONDITIONED test equipm ent . $1.00 for cat
alog -JAMES WALTER TES T EQUIPMEN T,
2697 Nickel , San Pablo. CA 94806

DELTA capacitive di sch arg e ignit ions. New. ful
ly assembled , factory gu ar ant eed . MK10B.
$43.50. MK10C . $45.88. Tr istar T-500. $41.00.
PPD. Domestic. Canada. SIEVERTS ELEC
TRONICS, POB 171 W. CAmpton, NH 03228

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Free literature. CLIF
TON, Box 220-M . Miami . FL 33168

CHEMICALS, appa ratus, project boo ks, wide se
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St ., Nashua, NH 03060

MARKET CENTER

RESISTORS 'I.W, 'hW 5% carbon fllms 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan
creek, Toledo. OH 43614

SUPER savings gel-cell rechargeable battery 6
volts at 7.5 amp-hr . 6 X 33

/ . X 2". $10.00 plus
$2.50 postage and handling. limited quantities.
IN-X-SALES, Box 222. Medfo rd . MA 02155

COMPLETE line of microwave teievision con
verters and accessories to suit your needs . Con
verte rs have a one year warranty backed by a 3
year reputation. Call or wri te for comp lete specif i
cations and pricing. dealer inquir ies invited.
TRITON MARKETING, 1933 Rockaway Parkway.
Brooklyn, NY 11236. (212) 531-9004

LASER handbook with burn ing. cutting, Ruby
Reds. co's, complete plans. books. and parts.
Send $4.00 to FAMCO, dept re, box 1902.
Rochester, NH 03867

RESTORE old radios or TV's to operating condi
tion! Tired of search ing for servicing informat ion?
Sams library of manufacturer 's data for old
radios dates to 1920. Photofact 1981 Index lists
available service data for over 110.000 TV·s. Auto
Radios. cs 's, and more. Send $2.50 plus 50¢
shipping to: HOWARD W. SAMS CO., Dept
X0108 . 4300 W. 62nd St. Indianapolis, IN 46268.

BUILD your own complete 2300 MHz microwave
antenna system with our fUlly guaranteed plans .
Send $2.00 to AMA , 45 Madr id Plaza, Mesa, AZ.
8520 1. Dept. SS-14.

SCANNER/monitor accessories-kits and facto
ry assembled. Free catalog. CAPRI ELECTRON
ICS, Route 1R. Canon , GA 30520

RF power transistors-tubes-special parts for
"ham" Iinears. MRF454 $17 .00. MRF 455A
$14.00. 8950 $9.00. 6LF6 $5.50, catalog and
cross-reference help available. COD-Visa/MC.
WESTCO M 1320 Grand . San Marcos . CA 92069.
(714) 744-0728

RF & video cables made to ord er. Writ e THE
CABLE FACTORY, 4313 7th St . N.E., Minneapol
Is. MN 55421 for Informat ion

on
all

mail

CARD

YOUR

USE

READER

SERVICE

USE
ZIP

CODE

For
faster

•service

DON'T
FORGET

PANA-VISE
WORK-

STATION

LED BAR GRAPH DISPLAY

P.O. BOX 942, RE·6
S.LYNNFIELD. MA . 01940

$8.49 ea . D
2 lor $16. Cat. No.6913 Qty.

ULTRASONIC TRANSDUCER SET .
• Bui ld your own burg lar alarm
• Set inc lude. 1 rec l iYlng and

1 t ransmitti ng t ra n sd uc e r

~~7· :-:=ItI-:~:~'~:: $1O. perset Qty.D
..,nlH'l'Irtlllfy a..,....• . A

~~:t=~."" lor _, b· S19.50for2setsQty. D
Cat.No. 6876 Trl n.m lttlng Irln sducer only. D

Cat.No.6951 $5. Qly.

Qty . DCat. No. 6920

POIY PIHI;

"BLOCK"
FANS

.11 5 VAC . 15 WATTS
• ONLY 4· 11 / 18" SQ.
• 1-112 " DEEPI
• 75 CFM OR BETTER

cat No. 3108
$11.88 2/$ 23 Qty. c:J

MOTOROLA
AM

AUTO RADIO

(; VOLT 9 A.H.
RECHARGEABLE

SOLID-GEl
BATTERY

• Saf., High Impact Polysty ren e Cu e
• System Con, l l t_ of Fully a . lled l ead

Dioxide Elect rolyt e
e Top MOlInted Spade Tennln a' .

Cal. No. 8790 $15.09

$16.88

_4()().PRE.FORMED Y, WATTERS. pepular velues,sam. 5& 10%.,.. . . . .(' 6246)
_50-UPRIGHT ELECTROS.1oo%••••orted v. lu.s & volt.g.s.m.rk.d . . . ('3226)

75-CABLETIES, 4" nen-ellp whit. plastlc.Hke Ty·wr.p. . (' 5218)
= 50-MINI POTS. pcstyl• ••Ingl.turn ••s.ort.d v. lu.... . . . . . . . . ('3345)
_ 15O-PC. CAPACITOR SPECIAL,asst . myl.rs, poly• •mlc•••• tc. 100% good (' 8264)

175-';' WATT RESISTORS•• sstd. carbons, carbo-I llm• ••om. 5%.rs ('5797A)
-125-POLYSTYRENE CAPS....orted typ• •••tyl.s & slz•••• 11 good•. . . . . . . . . (#2729)
=SURPRISE PAK As.ortm.nt 01 IC·s, c.p ••pot••ndparts 01 .v.ry dascnptlon ('8648)
_ 175-HALF WATTERS, 100% color coded resistors, asst . values, (#3046)
_175-MOLEX SOCKETS. "on. at rlp", make yourownpcsocket• •. . . ... .. . . . . ('6255)

4QO.PREFORMED V. WATTERS••••erted vetu• • • prec ut lor PC appt.. . (' 6622)
=24.MINI·BULBS. ASST. VOLTAGES & b styI••• sam. color ed (' 6757)
_125-LONG LEAD DISC. prim•• marked cape•••sorted met erle t. (#2598)
_ 50-SLIDESWITCHES. v.rlous.h.p••, slz•• •ndtyp.s (#2726)
_25-MICRO MINI REED SWITCHES. 1" long. lor a larms , r. l.y system•••tc ('8263)
_50-THERMISTORS. v.r lou. typ.s & .ty l•••neg. co.ff1cl.nt. 100% (' 4089)
_ 100·DTLlC's, mostly dua lJKflip flops.marked, 100%prim• • .. .. . ... . .. .. .. ('6444)
_2OG-PRE.FORMED DISCS. caps wll••d. lor PC u••• mlxed ve!u••• ... . .. .. .. .('2605)

4().TRANSISTOR SOCKETS. aseortment mayInclude; TO·19.5.66.3••tc (' 3845)
= 50-AXIAL ELECTROS. asst. valu••• volt•• • Izes, what a buyl . . ('3227)
_ 1()().PLESSY CAPS. ceramic blocks Inassort.d . Iz•• & vlu••, (' 6221)
_3-WATCH GUTS. s-tuneuen, LED .tyle, a••orted .Iz•••unt••t.d ('6287)
_ 6-TIME DELAYS••olld stat•• a••t. Irom450 msec to 6 sec (16758)
_ 65-PLASTICTRANSISTORS. untested, to-92, asst. type•... . .. ... . . . . . .. . . .(#2604)
_50-TRANSISTOR ELEeTROLYTICS••poxyencapsu lated , a••t. valu••• . . . . .. (' 2747)
-----.20·SLIDE VOLUME CONTROLS. various value. & types, lor HI·FI,etc ('3057)
_ 5()().PC.·HARDWARE SURPRISE. (approx.) lib. a• •t. screws, we ehere • • tc (16271)
_ l OG-POWERRESISTORS. 3to 7power reslater• • . . . .. . . . . . . . . . . . . . . . . .. . .(' 6281)
_ 1()()'2 WATT RESISTORS. aeec rted carbons, film. etc. sam. 5%.rs• . . . . . . . .(18238)
_1G-NE·2BULBS. w/re.lstors, neon, plugs right into 110VAC ('6620)

Total Amount of Order $ _

INCLUDE SHIPPING ANDHANDLING:U.S.•ADD$3.; FOREIGN. ADD$7.
MASS. RES. ADD5% SALES TAX.
NAME _

ADDRESS _

CITY _

STATE ZIP _
Enclosed is 0 CHECK, 0 MONEY ORDER
Charge my 0 MASTERCARD 0 VISA

ACCT. # EXP. DATE
Order By Phone 1-617-245-3828

en
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z
o
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w
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96 CIRCLE 23 ON FREE INFORMATION CARD



895
Each

These top-quality metersallow
you to monitor criticalcircuits.
Feature easy-to-read faces and
D'Arsonval movements for ± 5%
accuracy,full scale. Require F/..'
mounting hole.
0-50 !LADC. 270-1751 8.95
0-1 rnA DC. 270-1752 8.95

Easy-to-read 0.4"-taliliquid crystaldisplay with
convenientlow-batteryand over-rangeindicators.
Measuresup to 500VACin 4 ranges: 1000VDC
in 4 ranges; 200 mA AC and DC current in 3
rangeseach; 20 megohmsresistancein 6 ranges.
Size: s:v.x3:Y.x 1:Y.7Leads and manual included.
Requires 9V batteryor AC adapter. 22-198 .79.95
AC Adapter. U.L. listed. 273-1431 .. ..•... . .4.95

Micronta@Precision
Panel Meters

• 10-Meg Input
• Automatic
Zero-Adjust
&Polarity

2Q-Range LCD Multimeter

7995

Carry Case

Only 695 ~~=-_~22-153

Only

1195

Mini Amp with Built-In Speaker
L..

• 200 mW Output
• 1 mV Sensitivity
• 10 to 10,000 Hz

Response

!LF Cat.No. Each
.01 272-1051 .39
.047 272-1052 .49
.1 272-1053 .59
.22 272-1058 .69
.47 272-1054 .79

1.0 272-1055 .89

Each
250WVDC. Aluminum deposited
mylar for ultra-low leakage. Epoxy
dipped for stability

This comflact, Integrated-circuit amplifierwith built-inspeakeris ideal
for use With a telephonepickupcoil, a microphone or electricguitar.
Use it as an intercom, the audiostage of a receiverproject-or adda
probe and it becomesa handysignal tracerl Has volumecontrolwith
on/off switch, 'AI" jacks for input and external speaker or earphone. 2'hx
37~1 :Y.· moldedcase. Requiresone 9V battery. 2n·1008 11.95

Metal-Film
Capacitors

Low As

39¢

Reg. 209
3.19

4116 DynamicRAM.
100% prime. Our
lowest priceever!
276-2505 . . . Sale 5.95

• Prewlred RF Module
• Ch. 2 or 3 Output
Acceptsb&w or color video, 30-15,000Hz
audio.With instructions, labeled and drilled
board, parts list, RF module and antenna
switch. PARTS EXTRA-all available at Radio
Shack. 2n-122 16.95
Shown built with recommended parts

Reg. 2.99 Type 558.Four type

199 555 timersinaSingle
16-pin DIP.
276-1742 . . . Sale 1.99

Card Connector
17% ..=-.:~
Off! 1oCIl_

Mercury Switch

NEW! 119

16K Hobby
RAM
Cut $8
Reg. 13.95

595

QuadBiFET Op-Amp DPDT Switch

34% Off!

299
13V!l-I,S Slew Rate Compact lever

typewith contacts
TL084C. Low-noise JFET inputs. rated 6Aat
Internally compensated. ± 18V 125VAC. Mounts
supply. 14-pin DIP. inV,6" hole.
276-1714 2.99 275-259 Sale 2.09

Cat. No.

278-501
278-502
278-503

299
Each

Color

Red
White
Blue

100-Plece
Assortments

Resistor Packs

LM317. Adjustable. Tilt to close circuit. SPST con-
positive . Upto 1.5A taets ratedSA at125VAC. Wire
output. TQ-3 case. leads. Stylemay vary.
276-1n7 4.99 1.2 to 37VDC 275-027 1.19

For lamp dimmers, heatele
ment control. ACswitching
andmore. TO-220 cases .
200V. 276-1001 99¢
400V. 276-1000 1.19

6-Amp Triacs

L:::: 99ft

Micro Test Clips

NEW! 149
Package 0' 2

Insulated push-type-ideal for
testing componentson
crowded boards. Onered ,
one black.
270-370 . . . .. Pkg. of 211.49

Great buy-keepapackonhand!
Themost asked for values.
YZW-10%. 271-306 Pkg. 10012.99
lhW-5%. 271-308 Pkg. 100/2.99

Start Your Next Project at The Shack") ladlo Ihaeli c..
Cz
rn

Retai l prices.may vary at individual stores and dealers
A DIVISION OF TANDY CORPORATION· FORT WORTH, TEXAS 76102

OVER 8000 LOCATIONS WORLDWIDE

...
<0
00...
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FLOPPY DISK I/O

TERMS: Use CfWCk. MIC. VISA.
AMEX. CB. or COO COO requues
2Y11. dePOS11 C~rge OfcIe" t:lieua
W'lCluOee~pItahond.l'. ForelQn I)Wf
U S Funds Order by phone. ,.".~ or
TWX MINIMUM SIOOO P\ease '''''

~PP1~~S;"'I.S~ar;:=/:;:
2 Ita For SIoH'faceaOd3OC' loraddl
l oona1 lbs For .... aOd 7OC for adctl
l lOnaI~ FOREIGN Add l Qt1lo~
P"lO and l'llndltng COO's Sl 8S.IlIra.
Not rnlX>l'l MlMl 1(11' f)1:lOS SotM
~.trI5k1b,ecI IO pnorUIe we,...
MfVe ngh ' 10 hm~ ~hh", ~

oIemssu\:lfed lo preoout. rneQl ldder.
Re4aol pnong ~y .'Irj ItOft'! Mao!
Order, W. r........ .he ngl'tt to sub-

~"'OutCfS\0'.... UST SAl£
~1I P1usw/1 6K 1150
PET 2OOH8N 995 '>'9 5
EIOdySorce<erwl16 K 1091
C,omemco Sys III 6'990 6290
Henzon I w/3 2K CALL
PoI\C,IJ M<:roe l'lglne 19i5,1595IPSI 1620 O.. blo RO 3295 2595
An.oe~ OP 8000 995 875
CenlronocsMlCt05-1 59 5.525
Soroc KJ 120 i95. 795
TeMlt)'Pe MoOe\ 043 1304911SO
H1P101 P1otle, lOSS, '"
H.PIolOoglhzer 79 5 735
Intertube II 895 784
Aloin 800 SI99 825.
N an 0400 5049 04049
T199,.. 1150 1025
Leeo u I T Mt.nolor ISg 1" 9
Cenl,on ocs 737 995 ei9
Trencom T·1(Xl 375 3049
Tlencom T·200 595 525
Sanyo g' Monllor 220 169
Sanyo IS" MoMo.- 295 2049
$IIn)'O 13· Mondor 395

COMPUTER .NCIALS

WAVEFORM GEN.
8038 Funcl oOn Gen J 9!l
MC040204VCO 295
LI.4566 veo 195
XR2206 F ~' nctoon Gene'''lo< 5 25

SHIFT REGISTERS
MM500H Dwl25 !>O
I.4M5056 N O~I 256 295
MM 5060 N Ol>oll 128 295
25 10A ocat co. 1 9 5
2&47 Quad 60 04 95
3341 0 ual60 0495
335 1 o4O x9 FIFO 1195
335 70uad80 695
90403 16 ~ 04 FIFO 204 95
9040610 Bot $eqo~nc~' 9 95
33.. 7 595

CTS DIPS WITCHES
CT5206 ·2 1 15 CTS206·1 1 re
CTS206· 04 1 15 CTS206 ·8 , 95
CTS206-5 I 75 CTS206 ·9 1 95
CTS206 ·6 I 75 CTS206 · I O 1 95

CONNECTORS (GOLDI
OB25P \RS232) 325
OB25$ Fe mOli Ie 3 15
Hood 1 26
set w/ Hood S.llJe $/ 50
22/ .. 04 WIW. SIT. KIM 2 95
04 3186WIW.S IT. MOT 650
500'1CO5' 100 ceoeectce"'/W 04 95
500'loo$- IOOConne<:1or'VI 385

1171 o()18 '& M".,.floPPl N9S
uPd31 2 Nee Floppy 04995
1181 Dual FJoQpy 2995
1191 0()1 Dual Floppy 3695
uPd765 Floppy 04995

AID CONVERTERS
81008b11~,.,. 13 50
810 1 10 tid Bon..,.,. 2200
8703 8 bi t TS 13 5C
90400 V(ljl lo F,rq Con.. 1 2~

81!>O3' . Oog,1 BCD 1;I J5
10406L66b11 3 95
10406L88b11 595

g~o lo A ~~~

ON::. 100 • 15 95

TV CHIPS/SOUND
A'1J8!lOO- 16G.ame, B!W 49~

AY38515 Colo, CorwMel 29!l
AY386OJ· l RQ,Mj,..ce Game 895
AY38606 · 1 W,peout Gam. 950
A'138601 · 1 Shoo tIng G.l.lllt ry 895
.4.'1389 10 Sound GeM,a.o' 12 95
SN16477 TISo undGe n... " lor 395
101 1015320 /21 TV 5ync h Gen 995
MM5369 PreK ..Ie, 395
LM 1889 RF Modu l..lor 3 9 5
101 101 51100 NSC Colo.-TV 695
1011.457 1004ClOCk Gen 315
Rf Mod.hlo.- * IAudoo 895
M&~ Modul.lllor 2995

IC SPECIAL PURC HASE

STAn CRAMS

@ID'"
] !)·99 ' 00

] l L0204'\O'" E. lJO '" ..
2 1 L02 2~ ~2 159 '" ..,
~::; '1 .89 ~~~ '" '": 8~ : 6!l
2101·1 ,go } ro '"2 11 "L ' 2 !)()M I~51 s ec '" eec
211.. L....~. (400451 ' ''' 515 ."
~" 2!)() ~' '" ' ''' , go
404040450fts ese 511 ~ ."
[ 1,l1,l.1OOA '" ' " 795
[ 1,l 1.U~2 '" 7 25 '"......0ll1 . 00'.. ' 1095 ' 0 25 '",f,Mogl JO-31 12115 11 95

' ~ ~;1101 ," t r ,
P2 1 2 5 '9 J.( ?5 1 .~\ 1 ' " '" a 2~

6518 l K . 1 CI.,lOS '" '" 7 2!)
21. 71 ooo Poow·.KS,..I< 199 5 18 95 ' 6 95
93.15 ' " '" e so,"..... 119510 95 '0'"

DYNAM IC RAM S
.\61.116111KC16p"'1 '"Sei ol 8 . llh . 9 9"
.1 15 SKI16P.n l '"~.K . 11 1 8 P,~ 1 '"4060 "'11 . 1 ,]l P,.., ."
409& " "" 1 116P,,,, J9'
l1~ "' II.l '''i P,,, , :~~~21"'K.lt16P"'1

52&1 1115 64 K 110J 1'95
5162 195 ...,,,

~ :~
~~~ lH~ s~~::5= '"" go r eo

SOC KETS
WloNW,.p3~

"PIns Lo· Pfo Soldel1..

,: "
j;

"" ~
ae "" ~: ~,.

"" " " ..n

" " "
,,.

" ~ :;~ ...
~ ' "60 ..0 '"

t6~E~~IN~~I~~N ~~~~~O 15 1

VERBAnM DISKETTES
...!-00'lb C~RT IFIED~ ERROR·FREEI

• n tu ClS ...Ill H u m SIII'LE-SIHI l' .
l"rP\: [lf ~ Ill P ' ,O't PIl'U60xlli
~2">O l ">olTSK~ 'IlS &O '" I2tt5 '- .J
')1'>10 1 0 l<oot"J'\l"' ~ ~ ~ 12116
~1'. 1 6 1' '',. ..JOIj l,l(.CJP1Io'\ 12116

• u & 11 TUCK....LE. U SlTY- Slr'L( 1I1U
l ' • • ,.U lEIli rl ac(IE II' ~ I"

\ 110 ' \rllSf<:~ TIlS6Cl fl'( S :l2 2~

\ " 10 10 .."., " .l'O "' ~ AtC'It fl( :l22~

~ rr · lft 16_ ".o "'(~' 112\
• .. TUCKS oaU l( $ll n ....u: IEU ln 5' .
~)(lO ' ~ I S«loof<ISA 4'.lOM~ '>2 13115
~'JO 10 10 "'?If .. ..., BAY w""'GCD Pits
~'Xl \6 16i<. ...l'O 1,1( ' 0> 13116
• I ' I .... CU Hr ln Il UEm S
' Deo,) OT ~t S...,... 0-.., )1 40 U )SO
' oeoo 11 12 "¥~S"'II'tl:.Jto>\.l't SIv:l ) )!, O
'ot01 0 1Sol I 0ll0br~, )"40 4410
IOr..o OI Xi t [lo",cIrS<lfoO lloIbto-A, ) 140 4911l

YOWME D£AlER PRICING AVAILABLE
WE ALSO STOCK DYSAN-CALL

L.DRUDOUTS
I'M " .. C* ...... ,.,.
0l1O4 lOO"-l e.--.Cir.ca 'Jot
0l 1ll1 lOO"-l ea-oModt 'Jot

::~: ~: =~='+ll :
nlO5O]~ lOG "-l e- c.._ 'Jot

::=l'iJOl:::: ==1+11 ::
'~lO !oQ()Gr_ ~tJ.. l~i

:=tlOO : ~lIVt ~= : ~:
' 1<Oe(I1" 1011OO 111d e-Modt 1 15
Ir..oIl 1)l/J 600 1"-1 4. 1 11f~ <Otl

=~ ~::: ~seRHO II~
Hum - "'" M"'~" ,,~
T1lXll 210 trlld~~ 10 tl

~tm ~~: ~= 1::
lIoWI2A 11O Ilecl ......, ~tl

MNllG,4. 210 IIlJd .lojlIII "--.c Itl
""'''))6 1 JOOIl!od """"'ModtIlqllOP 1;>S
l:AIl))62 )OO14tcI CormoModt l ell OP 11'5
l:A1I)05] JOO IIId ~.CA. t,,"OP I n

~:~ ~ :... =~:or : ~
l:A~)Q')2 3OOGrW' CO"W"Modtll«OI' 19'J

=~ ~= =--~~~OI' ::
XAllIJO&I )(l(lv~e-.....".IlogrIIOP 110
",.,100I1 lOO,~e-Modtll!lOP 110

~:= :;;:: ~~':O' ~:~

AM9511 ","'lh. PrOCflSOt 115 00
95 12 Ant h s-cc esso- 115 00
951 3 U...... TllTIong 7995
AM951 7 OMA Cont rOlIe< 1895
AM95 19 U" _',allnle 'rl,lpl 18 95z-ee SUPPORT CHIPS
ZSO-PIO 25 101Hz 815
Z80A·PIO 04 0 MHz 12 95
Z8O-CTC 25 MHz 815
l8OA-CTC 40 MH z 1295
l ao-OM " 25 MHz 29 95
Z80 A·OMA 04 a 101Hz 36 95
l80-SIOIO 25 101Hz 3595
lSOA ·SIOIO 04 °MHZ 39 040
Z80-S10l 1 25 101Hz 35 95
Z8OA 510/1 04 °101 Hz 39 040
180-51012 25 MHz 3595
leo-SIOn 040MHz .•••••• . 39040
8080/8085 SUPPORT
8155/81 56110 . 2" 95
8755 1/0"" 11'1 Eprom .. 60495
8202 [)y1'l Rllm ConI 3. 95
8205n04S138 Oe<:ode< 3 95
ea ta e btve 21 5
82 f04P" orll y lnl 5 25
82 16 Bus 0 "....." 2 75
822"Clock Gcrn 2 95
82204·04 (.. 101Hz) 9 75
8226 Bus o.WfH ••. 395
8T26~DrI..-e' 2 95
8228 SY' ContrOl 5!lO
8238 Sys c ce t 550
825 1 Prog 110 6 95
8253 1nl T,mer 12 95
8255 Prog 110 •• 6 50
8257 Prog OMA .... 16 95
ll259 Prog Inl • 17 95
ll275 CRT Conl' olle' •••• 04995
8279ProgKf"~'d • 15 95

lI800 SUPPORTCHIPS
68 10 128 ~ 8 R..m 4 15
6820 PIA !l95
6821 PIA, 6 !lO
6828 P'oO" ly Inl 19 9~

6834 ·1 512 ~ 8 Eprom 1695
68045/ H().46S05 CRT ConI 3995
68047ColO' CRT 04 9 95
6850 "CI A 595
6852 Sen ..1Ad..ple r 595
6860 MoOem 10 95
686 2 Modul.alo< 11 95
687 1A,1 Ot.AHzOSC 25 9!l
6815 695
6880 Bus O" ...e' 2 95
MC68 488 1995
68041 "0495

SHIFT REGISTER SALE
25004'1 •. 1 ..9 2525 1 49
2507'1 1 " 9 252 7 .• 1049
25 11'1 1 " 9 2528 1 049
25204'1.... 1 .. 9 2529 1 049

25 33 1 049

5502 SUPPORT CHIPS
6520 PIA 150
6522 Mu1t 1195
6530.002003 004 OO~ 2195
6531 1995

6551 PROM'S 1995

110604SO n, 825
2706,6650", 150
170 2A 0495
2131 .... 95
271 8·5'1 1" 95
2716 '5'1.12'1 19 95
2158 ·5'1 19 95
5203AO 1395
52004AQ 10495
1M56 10 . . .. . 3,9(1
825 1 1 55 12~8{TSI 1695
82S12332~ 8 0490
825 126256 x04 .. 0490
82S 129256lC04 lTS) .. 04go
82$ 1.30 512lC 04 (OC) 6 50
82523 . . 6 95
82$13 1.. 104 9 5
825 137 104 95
7" $3 8 7 . . • • 8.50
7.. 50471 .. . .. . • 12.95
7.. 54 72 . . .. . .. . • • • • 12 115
7.. 5570 .. . .. • 1 95
7. 55 7 1 1.. 95

NOTE: WE PROGRAM PAO MS

CHARACTER GEN.
25 13<Xl 115V\Uppe' 950
25 13.005 15'/) Lower 10 9 5
25 13·AOM3 15Vl Lower 1.95
MCM6511 111 5
MCM65T1 A 111 5
MCM65704 10450
MCM65 75 104 SO
MeM 66 704 1.. 85

UARTS/BAUD RATE
TRl 6Q2B'5V 12'0'1 39~

AV51 01 3!~V l ZVI 0495
A,V510UN16 1? c51." , 695
AY!l I Ol !>AJ186J 15V, 69~

TMS 6Ql1, 5v 1?\/I ~~

1t.46. 02 7 95
lM60403 895
?350 USRT 9 95
161IB A\1'0\ 2. 95
""".""1 412 H
M(;1 04 41 1 11 95
.70? 10495
WOI " .l 9 9~

COM 50 16 1695
AM I188 3 ••••••••••••••. •• ••• • 7 9 5
INS 8 2SO 1585

KEYBOARD I!liCOil.RS
A'15'2376 1375
A'15·3600 13 75
HOOI 65 995
704<:922 . . 995

Z800 1 1Gbot t0 8 Mb $18900
18<X1216bo tl0604K 104900
z eo . . . • 10 .75
l eo " 104 50
F·8(J85001 169!l
2650 18 95

~Sf~ 1 ;~
8080A ·4MHz 1995
SALE 808 5. .. . . . . . . . .. 1.. 95
8008 ·1 10495
290 1 990
290 1A 10495
200 3 04-ol Supe,1o!oee 2995
TM$ 9900J L 04995
CP I6OC) 3995
6502 11 !>O
6502 " 1695
11,l6100 2995
eeoo.... ..... .•.... ......• .. 11 .7 5
66OOB20MHI 1995
680 2P 11 95
8035 1995
80 39 HltlS
8755 49 95
81048 6995
6809 3 7 95
8086 69 95

ADVANCED SUPPORT

FIRST TO O FFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1_ Proven Quality Factory tested products only.

2. Guaranteed Sat isfaction
Call For Specia l School Discounts

1981 CATALOG N.OW AVAILABlE-
Send $ 2.00 for your copy of th e most complete catalog of computer products.
A must fo r th e seri ous computer user.

MICROPROCESSORS

SMYO VM "509 -
9" BIW .... . .. . . 11S9.00

$enyo VM " 212
15~ BIW 204900

SenyolS0 13
13" Cdor noo

L..o.lC1r ,•••. 104 9.00

1Gr .. M"iz Kit 1"."
I tj K .. MHzAlT 217 ."
:!~"l; "MHz 2• ."
BIIr. BolIrcI.• ••• • •• . •• •••• H .N
Iln IDltcl..aII,.,u ....... " .M

s.n:;o51 12CX
ar..n PhoIphor• • , S279 .00

Swiyo 50 12 CX
BIW••• , •.••• •• ••••• 279 .00

DATA BOOKS. COMPUTER BOOKS
1980 IC 't.r •• S59 95
INTEL o.t. Boolo. .. 1 50
INTEL MCS 85 Manual • . .. 7!>O
u.u • DUO"'" . IIOOKS Lt: ....
Intro lo Mc os Vol 0 .. .. . . . 12SO
Inlro 10 MICfM Vol , I 12 50
flO8OA PrOO'a mmno •• • .•• 12 50
8800 Progr ammong •• .. 12 50
zeo Progr .lm ", ""ll . •• • . .. . .••. ..••• •••... .••• .•. 1600
VtIl. IISome Rell M.croprocessorsw'~r . . . . . 27 SO
Vol 111 Some Ru l &lpport DevIce, w/Bon6er"• 27 .50>
l'lt!OJoM~o, Vol. 111... . . . .. . .. . .. ... .. . 18 $0
8088 Prog ramm.ng 104 9 5
zeooo Progr amming , 1.. 95
Inlro-. k)~ 1.. 95

UJ.E • SYBE X COMPUnR BOOK S • SALE
6502 Game, • $12 9!l
1n1'0 10 Pe'\OnaJ & Bu$l~n Com pulong 1295
M"COf)fOUlU or , F,O(I'lChIps 10 5 Y'l ems 1295
M.c.tlP'oce \S() , Inlerl acm'OTechn.quH 12 9 !l
Proo'.. mmong tile l80 1295
Proo. "mmong l lIe l8000 12 95
Prog...mmong lhe 6502 1295
6502 AtlP!oc.ahon s Boot< 12 95
CPM Handbook 12 95

32K STATIC RAM BOARD
S-100

5-100 MOTHERBOARD SPECIAL
8 slot expandable w/ 9 conn.
ce $69.9 5 .. . NOW 52 .9 5

HUGART DRIVE 449.00
•Sp«;.-I~: $Uppty lasl, ALSO
. 8' DnYeWIth Oouble-De"s.ty 8· SIEMENS
• go Day Warr,,"'Y FO 120-8

* CHECK Ol.g"NFT~:r PRICING! 4 1• .00 _

ACOUSTIC MODEM~
~~rif~~~O~~t:aud ~
'0' CAT MODEM NOW AVAILABLE

StOll.OO

BASE II PRI~'"m"
• 60 LII\M Per M!nule Impact Pnnl.r

• ~~2~VN::..50 :::::-:::::;; "

.72. 80. 96.1 20 0< -
132 Char/ LIM - REG. S799 00

• $eIH (!$1 Swl ICh

WITH AU OPTIONS ACPPRICE$899 .00
Ophon "1K Totrm,naJSo",n a."ffe' (1920 Cha, I S!>OOO
Ophon "5· Hogtl~ Paper Ad..-ance & Gtapfl ocs !>O00
Ophon "r Tr;IClor FNd ... . 50 00

EXPANDO M II MEMORYKITS* Bank Se lecta ble * Uses 41 16 200 ns

: ~~~;t~~ot :~~: ~~:~~i ± 16VOC

Expando 64 K" (4116) Assem. & Tested Add $50.
16K $249.00 48K $435.00
32K $289.00 64K $505.00

UV "Eprom" Era ser

~
Model UV...11E $&SM~5
Holds 4 Eprom's at a lime
Bac ked by 4 5 years
expe rience
Model 5-S2T •• • 1 3 25. 00

ProfeSSional fndustnal Model

CENTRONICS PRINTE~
Mode' 73 7

• Oentrco c s .complete pnnter
• The 737 has everything.Check

and compare the features.
• New low pnc e $835.00

The Vista V300 Print er

THE VISTA V·200 FOR EXIDY
Pnce : Sta rt Ing as low 30$ 11 1".00_... -... ~~ .. ....
V?OOE ·70 400 2 0nw ~tli l19'JOO,... .....
'1200( ·22 ece 2""'" 1$~ l~'OO_....
V200( 'JIl 600 J ()rI¥r 31lbl 1~2400,... .....
V2OOf.321 2 MEG)()rI¥r 31 tli Imoo_....

$39.95 TR8-S0/APPLE $39 .9 5
MEMORY EXPANSION KITS.

4 116's. 16K (200/ 250 ns.)

16K 8 pcsfor .3a.a5 RAM
w/instructions & jum pers
Call For Volume PriCing

* Special; TASeO Schematic S 4 95* Expan sion Inte rlace Schematic .. S 4,95* Exoansion Interlace Connector . . . 7.95

~~ " " :" · " " ·fh.... ...•....
.... .. . ... . . .. . . .
... . . . . . . . .. . . .
~ v- r "',.-.,

AU FOR

ADVANCED---iIiiIiII........_ .....--
=::::~COMPUTER

ODUCTS

DISK SUBSYSTEM
SIemens FDO t 20-8 (2j VISTAF1oppyCon lrO!
Ier (S-100 1. Case, PowltrSupJ)ty& Cable. CP/M
[MIo: Oper.tong System -'sse mbled & T. , ted
Walnut Wood SdIJ, :-1 1 .00
*ClUCltIU RIm I(IX ,.IDIlI II Til l PAU*

SAVUJOO oo ($'799 00 VALU

MINIATURECOMPUTER
1H-lCroflCi) A COMPLETE

r-80 COMPUTER

•• • D 1 K KIT 149.00
.: 2K KIT 169.00
. , Ma nual 10 .00

"' Recent $peoal Pu rcha se Allows Us To PTt' sent The Following

NEW. UNUSED COMPONENTS
fit. no........ 1No. e....1II .........

1 UHfNHrT"'~_~I krl»$.._-
2 RfMolUMor.Al.Oo&VdeD"l'U1

0wr0tl 3 Of~ 0uIpA
J OlgQlCltU 1IIoIMt AMMlF~

PudoIA(G1M\i
4 3Oll0tll'll 1:l7S Otn~

FLOPPY DISI( DRJVES
Tandom TM1QO-l 5"''' OteA 0tM. . . Z.IUS
WPI 85 1 ·5"~. 40 tNdu . 231U15
ShugUt SMOCH"· 35 trllCU . . . 285.00
Shugart 80CV801ReM, ,.... . . . ..... . . .. . • . • •""1,00
S'efMM ShuigenCompal '" Model FDO-l 20-8 D . . . . • . . 421 .00
P£~ ModeI277 ~ . . . . . . . . , 1185.00
WAN()(){S'EMIN S 5"- OrWe . .. . •ZQO.OO
MPl 15 2 a.."eu.I , . . .. . .. .. •. 34a.OO
WAHQO(SIEMEHS 282 Ck* 5",," ••• 3Q:5.00
WAHOCV8!EMf:HS 12 ,. , .. , . . ..... .. • ... .. . .. .. 2SO.OO
MPI1 1 DoubIiI TrKtt o.n.tty SlngIe &eM. 50 TrK ka . . . 375.00
MPltZ Doubtt Ttae* o.netty DoutM SIcM. 180 Tnd. , . 415.00

Il800 MICROMODULEN PRICE UST
MODELNO OESCR1P11ON PRICE
9600A SInoIt' Boa rd MICrOComput er Soi9500
lMS09 Adv...-.cedSIngle Bel Comp. (6809) 595 00
9601 1e Slot MottMtr BooIrd 175 00
960 2 CArd c.oe 7500
9603 8 SkIt Mother Board 100 00
9604 Power Suppty 27500
9605 DC Input Power Suppty 32500
96 10 UU Ity Proto Board 39 00
9611 Anth. PrOC/MemotY Module 49500

=~~ ~~=W~~: 2;ggg
=~ ~~oy::,=",&H~e ~~&5
9622 Senal-Parallel llO Module 32 500
9627 16K Stal lCRAM Module ..70M 39500
i6;2g 32K Sta l lC RAM 450ns 69500
i629A 32 K Sta llC RAM 2(X)ns 895 00
~ Crord Extender 68 00
i$o4() MuIt~ Prog ra mmable Tm .( 39 5 00
i6~ 8 Chatlnel DupteIC$fmaII/O Mod 39 5 00
g,&!5 Int e!IIg4Mt Tape Con troller 550 00
i6103 32132 110 Module 27500
i6702 Conl.et Oosure Module 350 00

UNPOPULA. TEDBOARDS (Also Ayaol.~1

rnm 5!:~~K
NOW SAVE ON
TRS80AD~ON

ONLY $299.00
. 211 .95 2 fOR 279.00 II.

... . 39.95

ATTENTION VIDEO HOBBYISTS!!!
* BOX BUILDERS* USE AS REMOTE TUNE R/TI MER* FULL SCHE MATICS AVAILAB LE* FOR ONLY $5. 90 ! - FREE W/ PURCHASE

" V-DRIVE"
THE LAl1' waRD IN 8"

RD"'· .. ElCLOSURES

CIRCLE 21 ON FREE INFORMATION CARD

• RE TA IL STO RES O PE N MON·SAT • . P.O . Box 17329 Irvine, Calif. 92713 FOR INTERNATION AL O RDE RS

~~~:~:~ ~~~O[ I ~.1~ '~:;:;· T~~~:; ~n: q~:~1T05 ~=:~:~ I~e~~~I.~~'·hOUU Oireet Order Li nes: (714) 558·881 3 . 1310 E. Edinger t / 141 9S3 ·0bU4

STOR' .J . " W T" mO'. Ro'O 5'" Jo.. CR •• ' " • ,408 1' 4. T0 10 - (800) 854-8230 or (800)' 854-8241 . Santa Ana . C A 9 2 70 5 TW X 9 10 '95"565

_ fT. $ 3t5
u.n.Qltll9l .. ~(h:t.drGporJIII' at*t .. $1.
~n.QlO:il.til... c*iwlfrO.dlrOporJIII',.. & tIblfI $!215

THE VUlT" Y-1000 FLOPPYDISK DRIVE SUBSYST£"
. O'U'~........_II:c.b'dIM~...mcu*G.U
..~Il'd~aDClII'llIdIltllYlt...~ .."'* p:ipMf
t-f'dl~"~~dIIltlMrllll,arol-t'dl~.. lriII.Stngl
CIJ*llrIll:rnO'S.40~.~....~ ..... cIlICIIllrortbNlll.
...... .. Ul antOSHA MIItnIs.MvI!fO'Ilnl ....... rallI'I:UlII
~1l 1'O t-...-r'III... OMk. radI; lI'CUCItiII.F-...
1I'OlUIf~ • .....,.,.......mtyN:...NlYCIbNl paelb:lrWl(l ll'd
1IIU'itI't- DrW lUl eublMYWIllOIal'Il.-..u

~
Zo
a:
@
...J
W

6o
~

98



c..
Cz
m...
<0
CIO...

,oo
.' oo.'oo"oo

.,oo
"oo

$~9oo

"000
11~00

........
$61900
""00

I'YITT~L
f.L.ErmDI"\LC5'

INTELLlVISION
ACP LOW'PRICE

$258.85

• DOS331JP)'XIr KIls2~ ~e Sb"1gt III 16·_tIr
IcrIl1Jl 16500

.~ H.ww"f lrtUSJC !loIII1 btS1 ytl -

16~s U5000
. C ClIlfrctlfl' l l ~ Kit zor,. (MIf~ P'OCK1o""9

SOff'd IVIISt ard~s slIfWd pllMM ~e:l

~ 1YfIclIn;J ~oCNI fI'~ etI'cll.ng
1~I'!'\ftIlIIYtnX.-We f~

. Pnc.lt~ KIl Adds fXfOJI 'llf M:!

c~nng ~lK 10P;tU ftlWClM'letll S6500
• Mcunt.IIfIHarttw'n E~cNurs 8m:ltt5lolS

IcJ~H.I«Iwnlll"5dlwarestleclmlt

In::kdtspowtlsuwy
. Smirt Tflm~ ao x 2. Vdto C~

. S~)fX X· I O

• Awlt s-.~ w..tt~I~ 1/lIfIf lCt
C.d

• HEWC~"ru C~ Syslf'f!'I5 APPLE ClOdr.
Ql1y S12t9\

• III(W z-eo~ ltx Al'P\.E CPM221. M BASIC
SO S32500

.SECED!O'ISI\IMCllSylIlI\nIlt< S1t9tS

"' ~ ..i- ._"~-,,,__..... ........ ...._.'u "'_--""' ~........... ...-_ -_..

~Jt~~~~~

NEW APPLE SOFTWARE

TE X AS IN STR UMENTS

99/4 PERSONAL COMPUTER
SupenorColor, MusIC. So und & Gr aphlc s 
& a Powerfu l Extended Bastc-All Bulll ·ln .
Nowl Spectal TV ,
Adapter lets you u se
your eXlst u"IQ TV . set
asacomputerd,splay.

NEW APPLE PRODUCTS
. ·APPU FAK" - CI.ItS Itwn'Nl~ frtlf'\ O¥rtCI'OJIded

~~splClalyIorA«Jlt $49gs
. ·BlTT - Ntw lO x 2. vao Bon ltx -.~

~ttblt""'.,PascaI S3299\
• 'BARWAIIIO· HtwlftI PXUrd HEOS-3000 B¥ Cd

rtIerlDd IO~ SI9900
• ' SECAPPlE .1.'0. - S CNmll AJO Inltl'lX:e ctrTllitlfjy

u ,wntllIdn l6ttd S99!lO
. -APPlEfORTfW(" St7500
. ·APPLECRYPTExr lCX' d.J t.Jfl"lC f)'Iltl(lllM:!

5«U'lty S4.900

• 821A2·G~InttI1ICtc¥d~a,l$e2 S159gs
• S ·OISl<Dr~IofARXC(Jlfrdllr DOS TwoS·

cIrlunciblnelM:!til!e SI.50 00
• ...IC"O...OoE ...· - DC lQyn $3199!l
• ' OlGISECTQfr eor-c .. IflIUlt) H~Rts

9"-.cs $349gs
.-Ca.llfom.. Mocroproductl

......calc KeJ1l'l;d l Numbeflc: k~d ..ttl~.
'PIce ESC · .nd • lie.,. '~ V'1iCI1c CC)tl'lPtlt~

bol.ty .•••••••••• $ HIlH lO

ADVANCED
=::::~COMPUTER

RODUCTS

SINGLE BOARD COMPUTER SELECTION GUIDE
IU U " KI P " It' PlICE Elm UIE IUU " K l m l fl tulllE

OIr;.~.. 81CIlOAJllDz.tO&-l1l 64900 lL'A 5C·S8Cloo ZIIO N/A
SY"'·1 6502 2Ji oo Add3995 41"'65 6502 Adll.995
~ zao t09 00 III/A COSIl'll(VIl' 1102 Inc

~
~ _Apple@1I48K

~
- APple@IIPlus$1250

~. DISK SYSTEM SPECIAL
Apple II Plus w/48K Supermod Video Modulator
Disk II w/Co ntrotler Integer Based ROM Card.

ACP PRICE 51995.00
eseeee Sertal lfD 518900 OS6~ 09-5«10" 5J.t900 InltQet' ROI,.l G.lrd 518900
CrntrOf\lCS Pnnltf liO 18000 AppleGrilphrCS T~I 67500 Prolo Card 2195
AQ:lIesottllFlI"m'Ilrart 18900 OC HaytS MCdtmIl 34995 Iol&RMoo.AaIO" 2995
AppIeCuk 26900 bll~lD0533 59500 Cassette 54 95
Intra X·l0 Svsten 17995 DISk II 45900 161( Upgrade Ktt 5495
Intra X·10 CCtllrO:ier 26995 Pa6Ca1 La~ SySltm 450 00 DtSlll~ Plan 9800
All MUSIC Synl~ltf 25995 Paralltl PJlfller Catd 16500 8 FICWv Conlrl)jer 35000
16 Ch AnaloQ lnpui 2"99~ C()I'1'\lT\.IBC.llQnSCard 18900 HtOhSlcs$PtK-lUb 17900
2ChAnalooOut~ 1&495 BosontSs$of1waftPkg 62500 Ron1lIus+ 16900
13-KtyKeypad 11995 Cl)"VuS 10 MtQabylt On..,! Superlilll.tt 279 00

~=~~~~~~-~
1 2~ BIW Momt or •••• • ••••. .• .. . . $3995.00 Op t ion A Plus: D,sk II for Apple lit .

• Apple III Oonon B. Sa me as Sl lentype Therm al Prrnt er . • . . • . • . $4 78500
Opnoo A Plus: Dtsk II l or • To subetnc te 128 K App le III for
Apple 111. . . . . . . $4395.00 96K Ap ple 111. Add $450.00

~ATARr 800 & 400
Personal Computer System

ATARI 800 $825.00
ATARI400 $449.00

ATARI800 Includa.: Computer Console, BASIC Lang . Cartridge, BASIC
Language Programming Manu al. 800 Operator's Manual w/N oteboo k,
16 K RAM Module, Power Supply, TV Switch Box.
......... f.... S,.- t.... ,...,.. ~ )~Oll
h Otw '>MOll I,lS ~ lHIC l.»<' If("(~, l 'JOO
", ...It< 499 ((1 u S '-''"'"'' ]':100 an.: "'9fC'.I )'>00
l'tagr... 1let0l~ 6~ OO ~S>-... 1')00 ... ... .... c....

'-- ---r- :::"~::s~~'61~ ~I OO =::~~.,... m~ =c~~~~
Al~ , BASIC "., 00 CCV¥oftCl "'«fW~ n oo .w-h....,
.t.s~0et0.0Q \., 00 "'",,(llnrJA(~~ 1')00 ''(''''''IIl~Moc:ut
&I~lot1twIlI 41 00 "...,..(~ lHlO '6-ll.AAM~~
lJc 4100 G<tltCIU\(~'f.Vol l~ oo ....
s....:.-a.-Nl'U'.. 4100 !uvcUCO"""V'lI(,IlQN; 1~ 00 ~~1n

lr,l".I$o(~ ~~ OO ~ ~l'I:~, H OO o-~ f ot t,l~
Suot<&...,,'" 4100 !IltI:1oootw~t'"'ll H OO "'--rC-*'
~C~u \~ OO 1\wt:IM«1\IroC~ l~ OO Or""""ll(arll~,...
tooor"It~"II'TCf ~~co "'~(llfS Ql !c_.u nco '.DllfCO'l'aIIf" ",

Joy1.I<. CCI"l 'Olf<' ,.

Proto Clips
14·P ,n CI,p pc· 14 $ .25
16·P ,n Chp se-re $450
24·P,n c-e pc·24 $ 950
"'O·P.nChp pc·40 $1 .95

The OlGITAlKER•• SQMCft.ynI ......,.yst....
(XlftMt"'lfol""""opoeN~It'O$""..
ll' .. ed C>"tuol . IT COfll""'.~" p'oc"lQI"

dIoIPl$POandlQMd'l AQt,4 ancl ....... uM<l

""' ...~ 'AI "'""""""'. and 1PHk".P"XIue.'••yIA hoc..~'''''9'''Q... .....,
aQIMC .. .nc:Iudl"Q, ,"'allI"IIIIK100"and
~oIl... or9"'l'SQMCft .... t._1II
and~·.~~besynlf\eowlo:l

. CQno.cllerety~~nol

~.~CO"IIooI..

.~,O be -.ty ""etfeced IO_-. 2~ p051oOt:H~.~.

• u.t. .-.:l dWO' ••"lI'OOC»'
. HeI II'IhecI_and~.. oI()hQo/'e'
-"• Mdr__ 12&1< 01AC:IM dwllCr~

• Coro!........eI'" ""'" lI&h( 01 dodled........ """'..m ( O/l'IPMobie
.Ir,l ICROeUS'" (O!"p&,obloe

DlGITAl.KI' .. .. DTI 000. ~ned

bOerdtMt - wtth Juet lind •
porwet aupptr - «*'l l"IIItIeoft any cMeINd_ot,...-. $485.00
DlGlTAlXER - DTlCl5O. aMp Ntfl:w buldlnQ
~.,., your own...-....on deetgn.

$85.00

===COIfTINEIfTAL SPECIALTIES

• ..., lII·) '-O-Cham!l.o9tC MOtlllor 58500
. ... lII·1 l.oQlC Monb 6000
.... t.·l L.oo< MOtlltor ,.700
• U·I " 100 MH1~ FrtQlJel'W:yecunlt!'

14900
' 000
2800
7700
2195

22Q1250

.... tr ·1 09 IaI Lo;JIC flr(bt

.... lI- l Economy lOl;JrC Prcoe

.... tr·3 HJgI1 SPted l O\llCProbt
IWd tn ·I LO\IlC ?robt Ktt
.... UC·I ,m·l Loo<:aIAnaly$ls KtIS

NON·L1NEAR SYSTEMS. INC. t$
'IOUCIll IEST 20

DIGITAL
MULTIMETER
Tl-.MlS..... ' .........'IJlN
. ']"'d9l~"'"
I'IWtlf"'CIPIl*Yd
~lD~

~20ln:1lons"
44rrogn.Ftlunlo.dl
IIIKtlt:IlW Il'IU'ClIb"
~l'lIXaliCllldCO'llKll

M'lttos 'olll4w:llI'lCt*l«'
kll\ r.". lI'd cn-dlpowtl"

a VISTA
• COMPUTER

COMPANY
APPLE7M

40 CHARACTER
TYPE-AHEAD BUFFER

MOD EL 150

1.19
89

24.,.,,.,
199.,

99
99

220
1.15

• 1.15

98
98

"'
".9.9..,
'"' 90
1.95

'"'"."
110
1.10
1 59
17 9

98..
98

'"ss
2.9

59
175
"'0

59
110
129

'"1.10
"9
175
195

'"15'

'5',.,
99
99
.73
.73

'"275
59

19'
1.95
5'

19'
1 95
17 0
29'
295 
' 75
229

.."."
'99

'"

7"'LSl64N
74LS16~N

74l$166N
74lS168N
74LS169N
74LS17ON
7"'LS173N
7"LSl104N
74LS175N
74LS181N
74lS19QN
1"LS19 1N
74LS192 N
7"LS193N
1"LSl94N
74L5195N
74LSl96N
74LS 197N
7"'LS221N
74LS2AON
7"'lS2041N
74LS242N
74l$243N
74LS2.... N
7"'LS2"5N
74LS247N
74LS248 N
7"' lS249N
74LS251N
74LS253N
74l$257N
7"'LS253N
74lS25-9N
74LS260N
74LS261N
74lS266N
7"'LS273N
7ALS275N
74LS279N
74LS283N
NLS290N
74lS293N
74LS295 N
74LS298 N
74LS324 N
74LS347 N
74LS348 N
74LS352 N
7"'LS353N
74LS363N
74LS365N
74L536eN
74LS367N
74LS368N
74LS373N
7<1LS37..N
74lS375N
74lS377N
74LS385N
74lS386N
74 LS390 N
7"' LS393N
74LS3<J5N
74 L$399N
74LS424 N
74LS668N
7"'L$67ON
81LS95N
8ILS96N
81lS97N
81LS96N

lM14 UN 190
LM14 56CN/N 49
MC1488 N 149
MC1489N 149
LM1496 N 89
LM1556N 150
LMl 800 N 79
LM1820N 950
LMI850N 95 •
LMI889N 395
LM2111N 1 75
LM2900N 99
LM290IN 250
LM2917N 2950
CAJOI3T 229
CAJ0 18T 199
CA3021 T 349
CAJ023T 299
CA3035T 275
CA303 9T 149
CA3046T 129
lM3053N 149
CA3059N 325
CA3060N 3250
CA3062N '" 95-
l M306 SN 1 49
CA3080N 1 29
CA3081N 1 69
CA3082N 1 69
CA3083N 199
CA3086N 129
CA3089N 275
CA3096N 249
CA3097N 199
CA3130T 2 "'9
CA3140T 2 49
CA3146 N 249
CA3160 T 149
CA3190N 1950
CA3401N 69
MC3"'23N 1 49
MC3460N 395
SG3524N 395
CA3600N 350
LM3900N 59
LM3905N 149
UA3909N 98
RC4131N 295
RC4136N 110
RC4151N 450
RC419<l 4950
~19S "'40
Ul N2Q01 1 25
ULN200J 150
SN75"SON 59
SN75<'S1N "'9
SN75452 N "'9
SN7S453N "'9
SN75454N "'9
SN75491 N 89
SN75492N 89
~75493N 89
SN754~N 89

352.
2.
2.
39
2.
39
39
2.
39
39.,

'25
39
25
38
38
39
39
39
25
39
79
39
25
79
.ra
.79
25
35
.35.,
59
68.,
5'
"119.,
.rs
rs

"••9..,.,.,.,
ss
ss

1.19

13'.,.,
79

"ss
ea

'"t as
.79
.rs
2.'
1.19

""rs..
1.15....

14lS(X)N
74LS01N
74LS02N
T4L503N
14LS04N
14lS05N
7"LS06N
74lS09N
T" lS10N
74LS llN
74LS 12N
74LS 13N
74LS14N
14LS15N
74LS20N
7"lS21N
74LS22N
74lS25N
74L$27N
7AlS28N
74LSJON
7ALS32N
74lS37N
74LS38N
74lS40N
74lS42N
74lS47N
74 LS46 N
74 LS51N
74 LS54N
74 lS5-5-N
7<1lS13N
74LS7AN
74LS75N
7"'LS76N
74lS78N
7<1LS83AN
74LS85N
7"'lS86N
74LS90N
74lS92N
74lS93N
7<1lS95N
7"' lS96N
74l$107N
74lS109N
14LSl12N
7<1lS113N
74lS114N
7Al$122N
74l$123N
14lS124N
74LS125N
74l S126N
74lS132N
74l$136N
74lS138N
74lS139N
74lS1ASN
74LS148N
74LS1S1N
74 LS153 N
74LSl54N
74LS15SN
74LS156N
74LS 157N
7ALSl58N
14LSl60N
74l$161N
7"'LS162N
74LS163N

INEAR

74LSOO

78H05 S 9S
78M06 14 9
76MG 149
LM105H 99
LM108AH 295
LM300H 79
LMJ01CN/H 35
LM304H 98
LM30 SH 69
LM306 H 325
LM3Q7CN/H 29
LM306CN/H 96
LM309 K 149
LM3 10CN 125
LMJ1 10/CN/H 96
LM3 12H 175
LM3 17T 275
LMJl 8CNlH 14 9
LM319N/H 1 25
LM320K·XX· 1 49
LM320T·XX· 1 25
LM320H-XX· 1.25
LM323K 495
LM32 4N 125
LM33 9N .9 50
LM34OK·XX· 1.49
LM34QT·XX· 1.25
LM34OH·XX· 1 250
LMJ.44H 1950
LM348N 185
LM358CN 98
LM360 N 1.49
LM372N 195
LM3T&N 375
LM,377N 3 75
LM380CN IN 1 25
LM381N 1 79
LM383T 1 95
LM386N 149
LM387N 149
LM390N 195
NE531V!T 375
NE555V 39
NE556N 98
NE561T 1995
NE5628 795
NE565N /H 1 25
NE566HN 175
NE567V/H 1 50
NE592N 275
LM 702H 299
LM 709N/H 29
LM 71ON/H 98
LMT11N I H 39
LM715N 1950
LM12 3N/H 75
LM733N/H 96
LMT39N 1 15
LMT41CN /H 33
lM741CN·14 19
LM7.41N/H 79
lMT48N/H 39
lMl60CN 295
LMI310N 190

.59

.39...

.59
69
95
9'
6'

2.95
29'
2.95

52

'"120
99.7
67.7

1.19
• 2
.9
69

155

9'
9'.9.7
""1 20

195
169
59'

79
.9
.9.,
es

180
.75

1.75
75

1.95
1.95,.,
390
1.15
1.15
as
ss
85
as
es
85

1.39
'.39
1.39

9',0'
.9

2.15
390
390
' 25

95
68
68

_79
.79

190
190
190

.99
2.950
2.49
225

1295
1295
12950
1295

.9'.9'
39

15'
6'

8 .950
.75
.9'

3.95
1.39
1.3 9
1 39
3 .950
169
1.39
1.39

.9'
99

2.25
39
.39
.39
.9
.9

1.65
39
39

9',.,
239.•,.,
2.'.9',.,,.,
185

'"249
350
210
239
230
239
239,.,
275
275
2 .39
2.39
239
795
69'
\ .50
125

.19 SN74123N
22 SN74125N
22 SN74126N
22 SN7412aN
22 SNT4132N
23 SNT413$N
23 .SNT4 139N
23 SNT4 1"'N
26 SN74 1"2 N
23 SNT4143 N
22 SNT4 1"''''N
29 SNT"' 1"~N

29 SNT.. 14TN
39 SN74 148N
S9 SN7415QN
29 SN7"1~lN

29 SNT4152N
22 SN74153N
35 SN74154N
29 SN74155N
29 SN741~

29 SNT41~TN

.29 SN74153N
29 SNT4160N
"'5 SNT"'61N
23 SNT4162N
29 SNT4163N
29 SNT4164 N
29 SN7416~N

29 SN7 4166N
24 SN7416TN
.79 ~NT417ON

57 SN74172N
79 SN74173N
.79 SN7417<1N
.79 $N74175N
.79 SNT4176N
59 SN74177N
.79 SN74179N
23 SNT418QN
23 SN74181N
23 SN74182N
23 SN7 418<lN
.29 SN741 8~N

23 SN7 4186N
39 SN74188N
34 SN74190N
38 SN74191N
36 SN74192N
38 SN74193N
36 SN7419<lN

460 SN74195N
59 SN741 96N

1.10 SN74191N
1.10 SN74198N

55 SN74199N
65 SN74221N
39 SN74251N

1.75 SN742 13N
39 SN74279N
65- SN74283N
52 SN7428<lN
49 SN74 285N
72 SN7429QN
55 SN74298N

.72 SN74365N
310 SN74366N

99 SN74367N
.32 SN74J68N
53 SN74J9QN

1 .~ SN74393N
.~ SN74490N
-311

.35 C04 09 3

.35 CD4Q94
.35 CD4098

1.39 CD4099
.29 MC14408

1.39 MC140409
.<19 MC14410
49 MCl"412
.35 MC14415
29 MC14.419
49 C04501

1.39 CD4502
1.15 C04503
.59 C0450S

1.19 CD45Q6
es C04507
49 C0 4508

1.19 CD4 510
1.19 CD45 11
1.15 CD45 12

38 CD4515
,79 CD4516
.38 C04518
.&5 CD4520
.&5 CD4555

1.29 C04556
.4 5 C04566

325 74COO
215 74C02
325 74C04

95 74C06
195 74Cl0
129 74C1<1
1250 74C20

95 74C30
.85 74C32
.85 74C42

1.75 74C48
125 74C73
.99 74C74
69 74C8S
69 7<1C89

1.10 74C90
1.10 74C9j
1.10 74C9 5
395 7<1C107
295 7<1C151
9950 7.4C15.4
139 7<1C157
.75 74C l60
35 74C 161
" 9 7"'C153
35 74C164
.35 74C173
350 74C17 ..
35 74C175

129 74C192
35 74CH~3

35 74C19~

35 74C922
35 74C923

1.95 MM80C95
2.95 MM80C97

CMOS
C04 000
C04OO'
C[).4()()2
CD4006
CD4007
coscoe
co-cos
CD4010
C~' l

c0.012
co-cia
co.ol.
C[).4Q15
CO"'016
CCM017
CQ.4Q18
C04Q19
c0.020
C04Q21
c0.022
c0.023
CCM024
cosozs
C[).4Q27
C[).4Q28
C04Q29
C04030
C04031
CD4032
co.oJ4
CD4035
CD40 37
C04Q40
C0 4Q41
C04042
C04043
co.o<.
co.o<5
C04047
C04048
CD4049
CD4050
C04Q51
CD4052
c0.053
C~55

CD4056
C04059
C04OeO
co.o66
CD4069
CD4070
C04071
CD4072
c0.073
CD4075
c0.075
CD4077
co.o,.
CD4OIl'
CD4OIl2
CD4OIl'
CD4OIl'

SN7400N
SH7401N
SN7402 N
SH7403 N
SN74Q04N
SN7405N
SN740eN
SN70407H
5N7 406 N
5N7409N
5N74 10N
5NT..."H
SN7412 N
5"1704'3"1
5N741 4 N
5N741&N
SN7417N
SN7420N
5N7421N
SN7422N
$N7423N
SN7425H
SN'7426N
SN7427N
SN7429 N
5N7430N
SN7432 N
$N7 43 7N
SN7438 N
SN7439 N
5N74<40N
5"17""1"1
$N 7442N
SN1«3N
$NT4«N
$N7«5N
51117«6"1
$N7447N
SN7.(48N
SN7450N
5H7451N
SNT453N
5"17-4504"1
SN7459N
SNT460N
SN'7470N
SN7472N
SNT0473N
SN7474N
$N7475N
917476"1
SN7-479N
$N7-480N
5"1748 1"1
SN7482N
SN'70483N
5"17485"1
SNl486N
$N7 489N
5"17490"1
SN7491 N
SN7492N
SN7493 N
SN7494N
$N 7495N
SN7496N
5"17497"1
$"114100"1
SN74107N
SN74109N

91704 '16"1
51'474 12 1"1
~SN7"122N

7400

CIRCLE 21 ON FREE INFORMATION CARD 99



INTERNATIONAL E L E C T R O N I C S UNLIMITED

pk/1000
5100 .00
265 .0 0
420.00
100 .00
100. 00

1/8 Witt ..

$1. 19. _
10/ $7 . 95
25/ 517. 50
100/ 565 .00

5.400_
10/ 53.50

5.9ge_
10/ 57.95
25/ 517. 50
100/ 565. 00

51. 25e_
10/ 511. 50
25/5 26 . 50
100/ 598 .00

pk/100
512. 00
29.00
45 .00
12.00
12.00

pk/25
53. 25
8. 00

11 .75
3. 25
3 . 25

10/$ 1.0025/$ 2 .25 100/$ 8. 00
71$1.0 0 25/$ 3 .2 5 100/$' 10 . 45

10/ $1.00 25/$2.25 100/ $8.00
7/$ 1.00 25/ $ 3.25 100/ $10.4 05

METAL FIL M !1 :."
RN55 (R.Ohm CRB 14FY) 1/ Bwdtt
Low telf9 ccer - 50pPI\I/OC
.094"did X .22 5"10n9 (body)
co lo r banded

.3" REO LEO OISPLAY
7 senrrent RHO

XAN72(MAN72 equtv )
COlTlTlOn anode

.6 " RE O LEO O(SPLAY
i secnent lHO

XA '~694 0 - COll1TlO n ca thode

LED DISPLAYS
.~" ORANGE LEO OISPLAY

7 segment RHO
MAN4610 - COfll11O n anode
MAN4640 - conmon cat hode

.4 " ORANGE overflow ~ l

MAN4630 - corrrnon anode

TRANSISTORS
ee pk/10

MPSA06 5.2 5 $1 . 65
2N2222A .45 3.50
2N3053 .55 5.00
2N3904 .25 1.65
2N3906 . 25 1. 65

METAL FILM RESISTORS

METAL FILM RESISTORS,
METAL FI LM ~l t
RH60 (R. Ohm CRB60 FY) 1/ 4wat t 1/4 Wdtt
Low temp cce f - 50ppm/OC

~~?~;d~: n~e d 355"lon9 (body) ~"lYe
t ot al quant ity ea pk- l 0 pk~ 25 pk- 100 pk- 250

1- 999 $. 25 1. 00 2 .0 0 7 . 50 17 .50
1000- . 20 .9 0 1. 80 7.0 0 16 . 25
5000- . 20 .85 1. 70 6 .5 0 15 . 00
10000- . 20 . 80 1. 55 6. 00 13 .75

10 or r-ore res rstcr-s - not ind i vi duall y packa ged 
mixe d - ip ecify any asscr-tee nt ot va l ues $. 15ea

LE D HOU);TI~G CLIP & RI~G

FOR .20" - Jl'HBO LED
10 /$ ' 1.25
25 /S;2.75

100 / S 7.00

WAU U ~ lOC... ~ I_I
u..~"", I OIOto l I n .. v. l .. , f,., 10 _ II ' I ~' _

10. 0 1 ~. 1 1' ,1 H.' H . i ~I .' II I . ~ 1 n .1 ~,. o 11 .~ 111.1
10.l !l.' 1 ~ .0 lI . l n. 1 l. e >4 0 41.l &t., ~.• 1) .1 til.'
10 ~ 11.' n .• 11.1 ll . ' :1 .1 >4.' H .l ~1 . 1 n .' 1S.0 ' 11
101 n .o 1~ . ' It .l 14. 1 " . 1 n .' I I I ~l . ] il' 1i .' M . )
11.0 n . ] l i . t I' .' 14.' lO I li . S lI· t Hi 14.' llC.i U .i
11. 1 u.r l i . ~ 10. 0 n.~ lO. ' )/ . • IS. 1 H ' U .S 1Il . ~

n:: : : : ~ :U ~U ~g ~:: ~:: ~ .: ~n ~U : ::
. .....1t ll ,I .. . f 10 . , t... _ .... l ... ' t.uu
L t. 10. 0 100 1.0l 100l 1* Ole [ t.U ] u . }

tota l quan t ity ee pk. 10 pk- 50 pk-1OO pk-5 00
1-9 99 $ . 25 1. 00 4 .00 7.50 35.00
1000- .20 . 90 3.60 7. 00 32 . 50
5000 - . 20 . 85 3.40 6 .50 30 . 00
10000 - .20 .8 0 3. 10 6.00 27 .50

10 or mo re r e sf s to- s - not i ndi vi duall y packa ged·
lIIix ed - i pecify any es sc r tee nt of val ues $. 15ea

DISCRETE LED'S
JUMBO LEO

.20 Md i a, di ffused
Re d . Clear or Whi t e
Green or Yellow

SUBM I NITUR[ LED
. 125"dia . diffused
Red or Clear
Gr ee n or Ye llow

CARBON FILM RESISTORS ,
CARBON FI LM !5 t
1/4watt (R.Ohm R25) 1/ 4 & 1/ 2 wat t

. 095" dia X . 250 "10n9 (body)

1 /:~:i~d ~: · ~h~3~~~ ~ Ong (body) !!:P!l!e
PRI CING

total qua ntity ee pk-1 0 pk-lOO pk-lOOO
1- 999 S. 10 .4 5 2 . 00
1000 - .1 0 . 40 1. 80 15 .00
5000 - . 10 .30 1. 70 14 .50
10000- .1 0 . 25 1.55 13.00

25 or -more re sf s t crs - no t ind i viduall y packace d 
mixe d - spe ci Iy any asscr-trent of value s $.04e.l

PK- l00
10. 00
10 . 50
12. 00
13 .50
14 .00
20 .00
25. 00
30.00

PH O
1. 00
1. 15
1. 30
1. 75
2 .25
2 .55
2.75
3.50

PK-l0 PK- 100
1.25 9.00
1.10 8 .00

NO. 140 - 4
Cu t o ut 1.1bO ri x 4. 17~ ri

( Up t o . ll~" I'a n~l thlckn(' lts )
Vl t"WUlq a r(' ,l 4" x .812..,"

$ 2 . 75

NO. 1~0 -2
Cu t ou t 1 .11 "''' x 2 . 11'j"
IU p to .0 6 2" j).lne1 t n rc knc s s t
Vl e wl nq a r c ,} 2 " x . 8 12 ..,"

$1. 75

J__I

't o. ) 4Q- 3
(O u t ou t 1. 156" x 3.375"
{Lp to . l ~ S " »a ne l thi ckneH )
'/i (>win" .lrp<l J" x . n12"

2.30

INTERNATIONAL ELECTRONICS UNLIMITED
435 First St Suite 19
Solvan9. Ca' 93463

805 688 2747 '

BE ZELS WI TH FILTERS
Snap-l n Be ze l s an d sllde-i n f i Lt e r
p r o v r d e at e r ac e i ve fl n lsh ln " for
sta nd a r d pane I c ut out a nd display!';.
Be ze ls are ot pc l vc e ebo na ee therrno
jJl a stlc r e s r n ,
Black be ze l - red bIte r

SI 5 . 50._
10-24 13. 75e_
25- 12 . 50e _

CRYSTAL CONTROLLEO TIME BASE KIT

' .IRTS !NCLUOED
\: 'S ~6 'i1 divider
4Q4'i1 buf fel'"
2-4Q1 8cQunter
3- l2pfval"'. cap
.l.70fca,
. l ut eap
Z-l (lI1Oh" res
lK.olw'lru
3.57'i15 4 ' '.hI er yH l1
PC boarj (l 5; 3" X 3' ~

51. 25e_
1.05 ea
. 95 ea

grey $3.3 5
bl ue 4 . 10
grey 4 .85

BREAOBOARD
10-24
100-

POLYESTER FI LM CAPACITORS - 100V ± 10%
EA. PK-l0 PK-l00 EA.

.00 1uf $.1 5 . 95 6 .50 .033uf $.20

.0015uf . 15 . 95 7 .50 . 047uf .20

.002 2uf . 15 . 95 7 .50 .06 8uf . 25

.0033uf . 15 . 95 7 .50 . 1uf . 30

.0 047uf . 15 . 95 7.50 . 15uf . 35

. 0068uf . 15 .95 7 .50 . 22uf .40

. 0l uf . 15 .95 7.50 . 33uf . 45

.0 15uf . 15 .95 7.50 . 47uf . 50

.022uf . 15 . 95 7.50
TOTAL OTY. 1000 pes . - 10%, 5000 pes. - 15%

POL YESTER CAPACITOR KIT
5 ee of t he above val ues $14. 95

TANTALUM CAPACITOR ASST. ·
5 ea. of above - $37. 50

CERAMIC CAPACITORS
lpf 22pf 56pf 120pf 270pf .0047uf .030uf
5pf 27pf 68pf 150pf 390pf . 001uf .01uf .050uf
7pf 33pf 82pf 180pf 470pf . 0015uf .0 15uf . 1uf
10pf 47pf 100pf 220pf 600pf . 003uf .022uf
lpf - .050uf .1uf
Tot_ I EA . PK- 10 PK-l00 EA.
1- 1000 5 . 20 5 .95 6.50 .25
1000- . 20 .85 6.00 .25

CERAM IC CAPAC ITOR KIT
CK-c2 Sea . of th e above val ues $11. 50
CK-c3 l Oea . of the above values 20.50

ee $17. 50
10- 16 .00
25, 15 .00

.f. s hi ppi ng

TANTALUM CAPACITORS sol i d dipped ! 20%

10 10 10'
.l uf /35V . 30 . 25 4.7 uf/16V .3 8 . 30 22uf/16V . 50 .40
.22uf/35V . 30 .25 4.7uf/25V . 45 . 35 22uf/35V .60 . 55
. 33uf /3 5V .30 . 25 6.8uf/6V . 35 . 28 33uf/6V . 55 .45
luf/20V .30 . 25 6 .8 uf/16V . 45 .39 33uf/10V . 60 . 50
1.5 uf/20V . 30 .2 5 10uf / 20V .42 .35 47uf/6V .60 .50
2.2 uf/20V . 35 . 25 15uf / 6V . 42 .3 5 47uf/ 15V .65 . 55
2.2 uf / 35V . 38 . 28 15uf / 20V .50 .40 56uf/6V . 85 . 75
3. 3uf / 35V .40 . 30

~
~

WALL I{)UNT TRANSFORME R
117V/12VAC 250ma 60hz 53 .7 5
117V/12VAC 1 amp 60hz 4.95

..

. .; -. . " ,' :
-- -=. . ~. -:. ::'. - . '-'

UNIVERSA L BREA DBOARD

CLOCK CHI PS
5316 4 di git, 12- 24hr , a larm

50 -60hz, 40 p i n $2. 95

5375 M 4 di9it, 12- h r , a la rm
60 hz , 24 p in $2 . 95

•

REGULATED P~E R SUPPLY KIT PS- 2

Uses +SV a nd +12V TO-220 re gulators
Ki t i ncl udes PC Boa rd (l 11/16" X 3"l.
Rectifi ers, 7805 & 7812 Regulators. ,
Ca pac i to rs & He at Si nks . Tr an sfo rme r
no t i ncl uded . Fits PCB slo ts of
Henmond Cas e l591DGY. $6 . 00ea

10 - 5 .50ea
25 - 5 . 00ea

100
. 18 pk-l0 .16e_
. 21 pk- l 0 . 19
. 22 pk- l0 . 20
.2 8 pk- 8 . 26
.4 5 pk-3 .3 8
.60 pk-3 . 55
. 70 pk-2 .63

HAMI<ONO PLASTlC CASES

1591BGY 4.40" X 2. 44" X 1.22"
1591C8U 4 .75 " X 2. 56" X 1. 56"
15910GY 6. 00" X 3. 15" X 1 .00"

REGU LATED POWER SUPPLY KIT PS-3

Use s +5V and +12V TO-220 Regulators .
' Kit tncludes PC Board ( 1 1/4" X 2 3/ 8 " ) ,1----------------4 ~:~~~fi~~s B ; ~~ g~~ a~8~~ n~s ~81 ~r:~~~~~~~s.

no t in c luded . Fits PCB s l ots of Hamrcnd
case 1591CBU $7 . 50ea

10- 7.00ea
25- 6.50ea

POWE R SUPPLY KIT

l"~~q~~~~~Il ~~~N s Ul' l' l y u unq. '. .
" 11iV/2 ' V CT tran sf or.. .. r , 1- •
L.roHOT "n il l -U4)2 0T r .. q u l.ators
t u SUl'V1y th., aeev.. vol t aq l·s . , ." :::::::>--
u....t ,,~::;~r ~:~::IlDI.~o r +w If .. · . . J1·:"'-

Tr"n sforlK'r ~

10 r " q u 1" t o r s
I'e bO,,[d
4 dl od(,'s
l 'oIl' '' <;1to r 10 00 uf
C" p" ., l t o r '>00 f
l , ' '' l' oI(,'l t o rs 10 cr

6V 15mA ~ I.S 4·' VDC (OI"IR. V)

51. 25e_
10-24 1. OOe_
25- . 90e_

OIPSWITCH - 4 s•
8 pi n OIP SPST ...

1- 9 $1.6 5e_
- 10-24 1. 55e_

25- 1. 4ge_

OIPSWITCH - 8 s.
16 pi n OIP SPST

1- 9 52. 10._
10- 24 1. 95e_
25- 1. 85e_

OIPSWITCH - 10 s.
20 pi n OIP SPST

1-9 $2.20._
10-25 2.05e_
25- 1. 95e_

ee
8 pi n . 20
14 pi n .25
16 pi n . 26
18 pi n .32
24 pi n .48
28 pi n .65
40 pi n . 75

SCHOOlS AND GOVERNMENT O RDERS ACCEPTED O N OffICIAL
PURCHASE ORDERS.

P_yn-.nt by check , fl. O. , UPS/ COO , M/C or VISA. Add 51. 2 5 for
s hipping/ handling i n U S. Canada and t1exico . Additi onal charge
for UP S COD or BLUE l ABl E. Ot her Countries $1 25 + 5: of order
tota l . Cal i forn i a re si dent s add sales ta x_ tti ni mum order $10. 00

VOLTA GE AJ:QULATORI

LM320T- 5 Neqat 'ive 5 V re9 (7905) 1.1 9
LM320T- 12 Ne9_tive 12 V req (7912) 1. 19
LM320T- 15 Neqat f ve 15 V req (7915) 1. 19
LM340T- 5 Pas it i ve 5 V re9 (7805) 1. 19
LM340T-B Posi tive B V re9 (7808) 1. 19
LH340T- 12 Pos itive 12 V re9 (7812) 1.19
LM340T- 15 Positive 15 V re9 (7815) 1. 19

LINEAR CIRCUITS
100;. OFF ON $25.00
IS~, OFF ON SSO.OO

Lfl300H . 30 l M565N . 55
lM30WI .2 8 LM565H I ~9

lM302H . 28 LM566H 1. 69
LM304H eo LM566 CN 1. 45
LM30W l .32 LM567CN 1. 19
LM307H . ' 0 Lf17 03H .\9
lM308 Ul ,45 LM70 3CN 39
LM309H 1.05 UU09N 79
lM309K 1. 15 LM709H .39
lM310CH . 75 LM710N . 45
LM310H .7S LM711N . 35
LM31WI . 39 LM723H .59

L:<3 18CH 1.45 LM723H .4 9
LM73 3H .45LM3 19H 1. 20 l M7 3911 . 45

UH20K-5 .95 LM741CN . 29
l M320K-5 2 . 95 UU4 1 29
U'320K· 1S . 95 LM741CH 45
lMJ12'I . 45 LM7 47H 79
U~324t1 1. 19 LM7471i 69
LM339" . 2S l M748CN . 15

lM340K-G .95
U<1 310H 2 .JO
U1l 4 14N . 35LM340K - 8 . 95 U11456CH 1.2 9LM340K- 11 .95

LM340K-15 . 9S
U<1458C1l .55
LM1496N .89

U<340K-14 .95 ULN2208 . 79
lM3 70r~ . 9S ULN1209 .79
U<372rl 1. 25 CA3046N 1. 29
l M37Wi . 30 CA3081N 1. 25
U<3RON 1. 19 CA3082N 1.25
U1380cri . 45 l M3900N .45
U<38 HI 1. 7S LM75 24N . 45
l M381H 1. 75 LM7525N . 45
U<385K . 49 LM7535 . 8 9
l M38Wl . 19 8038B 3.79
l M38W I 19 7545011 .3 5
IIE5 46A 1. 79 7545101 . 35
NE550A 1. 75 75452CH . 35
LM555C1l . 4S 75453CN . 35
LM55 6N . 79 15454CH . 35
LM, 60N 2.9S 7549ltl . 75

75492N .89

TIL
10'1. OFf ON $15.00
\5 '1. OFf ON $50.00

7400 $ .~8 7464 . 30 74155 .50
7401 , 18 7465 .30 7415 6 .64
7402 .18 7470 .49 7415 7 .60
7403 .18 7472 . 32 74158 . 75
7404 .20 7474 . 18 74160 . 70
7405 . 25 7475 .49 74161 . 79
7406 .20 7576 .49 7416 2 .85
740, .20 7480 . 35 14163 .85
74Qd . 27 7482 . 25 74164 .85
]409 . 27 7483 . 65 74166 .85
7410 . 18 7485 .50 74170 1.5 0
7415 .29 7486 .42 74173 1.25
7416 .20 7489 1. 75 74174 1.05
74 17 .20 7490 . 59 74175 .85
7420 .20 7491 .64 74176 .70
7425 .39 7492 . 59 74177 .70
7426 .35 7493 .35 74180 . 35
1427 .25 7494 .59 74181 1. 85
7430 .25 7495 . 35 " 74182 .35
14Jl .20 7496 .35 74189 .50
7437 . 20 74105 .48 74190 1. 15
7438 . 18 74107 . 35 74191 1. 15
7440 . 18 74121 .35 74192 .50
1441 .59 74122 . 39 74193 .79
7442 .35 74123 . 39 74194 .85
;·14) .55 74125 .50 74195 .69
]44 4 .60 74 12~ .50 74196 .80
7445 . 50 74132 .75 7419 7 .75
7446 .59 7414 1 .35 74198 1. 40
7448 .59 74145 .50 74199 1. 25
7450 . 18 74148 1. 25 745200 3.75
7451 .22 741501.35 74279 .65
7453 . 18 74151 .50
7454 .18 74153 .35
7460 . 18 74154].45

8000 ( Si 9ne t i ci )
8263 2 . 95 826 7 1.75 8281 . t'5

9000 Ser te s
9601 . 25 9602 .29

CMOS 10':, on ON $25.00
1S070 OFF ON 550.00

4000 ser-i es ,1<)5
4000 $.25 4020 1. 14 4050 .45
4001 .39 4021 .95 405 1 1. 15
4002 . 25 4022 .95 4066 .79
4006 .95 4023 . 30 4069 .39
4007 . 39 4024 .75 4071 .29
4008 .95 4025 .22 4072 .39
4009 .46 4027 .59 407] . 39
4010 .45 4028 .85 4078 .39
4011 . 45 4030 .49 4081 . 39
4012 . 25 4035 .95 4082 . 30
4013 .59 4040 1. 15 4518 1. 25
4014 .95 404 1 1.20 4528 1. 50
4015 .95 4042 .95 4585 1. 50
4016 .64 4043 .85 4901 .59
401 7 1.08 4046 1. 69
4018 . 95 4049 . 45

eno
Z
oa:

~
..J
W

I

o
15
~
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r~rn~~1J the first name in Counters!

Power:

The CT-90 is the most versa tile, feature packed counter available for less
than $300 .00! Advanced des ign features include: three selectab le gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed! Also, a 1OmHz TCXO time
base is used which ena bles easy zero beat calibration checks against WWV .
Opt ionally, an internal nicad battery pack,extemal time base input and Micro-
power high stability cryst~1 oven time base are available. Th e CT-9O,

performance you can count on!

9 DIGITS 600 MH~PECI~A!o~9 ~IRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz
Resolution: 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4 " LED
Time base: Stand ard-IO.ooo mHz, 1.0 ppm 20-40 'C.

Option al Micr o-powe r oven-Od ppm 20-40'C
8-15 VAC @ 250 rna

w=
CT·9Q wlrcd. 1 )Ul"",,,.anty $ 129 ,95
CT·90 KIL90 d.yparts .....r:
r ant )' 10995
AC· ] AC adapter 3.95
Bp·] N ,( a4 pack + AC
Ad.pCer/C harl er 1295
QV_], ~hCTO powe r O u n
tHu ba n 49,95
E~lrm.l time base Inpu t 14 95

7 DIGITS 525 MHz

Displ ay:
Tim e base:
Power.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz
Resolution: 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 20-40'C
12 VAC @ 250 rna

Th e CT-70 breaks the price barrie r on lab quality frequency counters,
De luxe features such as;three frequency ranges - each withpre-amplification.

. dual selectable gate times, and gate activ ity indication make measurements a
snap. The wide frequency range enab les you to accur ate ly measure signals

from audiothru UHF with 1.0 ppm accuracy - that ' s .ooo l % ! TheCT-70 is
the answer to all your measureme nt needs, in the field, lab or ham shack.

PRICES;

CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war
ranty
AC-I AC adap ter
BP-I Nic ad pack + AC
adapter/ char ger

$99 .95

84 .95
3.95

12.95

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power:

PRICES:
MINI-IOO wired, 1 year
warranty $79 .95
MINI-IOO Kit, 90 day part
warranty 59 .95
AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nic ad pack and AC
adapterlcharger 12.95

He re's a ha ndy, general purpose counter that prov ides most count er
functions at an unbelievab le price. The MINI-lOO doesn't have the full

frequency range or input impedan ce qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from 1 MHz all the way up to 500 MHz with.exce llent sensitivity
throughout the range, and the two gate times let you select the resoluti on
des ired. Add the nicad pack option and the MINI-1 00 makes an ideal addition
to your too l box for " in-the-field ' frequency checks and repairs.

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40'C
5 VDC @ 200 rna

DIGITAL MULTIMETER $99~IRED

8 DIGITS 600 MHz

29.95

119.95
14.95

$159 .95

10 Megohms, DC/AC volts
10.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA-l, receiver adapter kit
RA-I wired and pre-program
med (send copy of receiver
schem atic)

SPECIFICATIONS;
DC/ AC volts: lOOuV to 1 KV, 5 ranges
DC/AC
current 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Me gohms, 6 ranges
Input
impedan ce:
Acc uracy:
Power:

$159~IRED

Th e DM- 700 'offers profes sional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measur ements are displayed on a large 3!h
digit, !h inch LED reado ut with automatic decimal placement , automatic
polarity, overr ange indic ation and overload protection up to 1250 volts on all
ranges, making it virtua lly goof-proof The DM-700 loo ks great, a hands ome,
jet black, rugged ABS case with convenient retractab le tilt bail makes it an
ideal add ition to any shop.19.95

2.95

$99 .95

79 .95
3.95

SPECIFICATIONS:

D isplay:
T ime base:
Powe r:

Reso lution;

Range :
Sens itivity:

~
DM-700wired,I year-warranty
DM-700 Kit, 90 day parts
warranty
AC-I, AC adap tor
BP-3, Nic ad pack + AC
adapter/charger
MP-I , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

For high resoluti on audio measurements , multiplies
UP in frequenc y.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0.01 Hz resolution!

$29 95 Kit 839 95 Wired

Telescopic whip antenna - BNC plug $ 7.95
High impedance probe, light loading . . . . . . 15.95
Low pass probe, for audio measureme nts. .. 15.95
D irect probe, general purpose usa ge . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Ti lt bail, for CT 70,90, MINI-lOO . .. ... . . . .. . . . 3.95
Color burst calibration unit, calibrates counter

against colo r TV signal. 14.95

For measurin g exrremelv weak signals from 10 to 1,000
MHz:. Small size, powe red by plu g tr ansform er-included.

• Flat 25 db gain
• BNC Connectors
• Gr eat for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

r'!:l fTll['rJllJ alantI rnins 1- "1 [lit • ~~,e..-:.. TUntS Sa,,, faCl,an gua,an'eed . ., a m,ne fa' 10 da y, ,f na' plea'ed
t l l" C. Uii Uii lJl - • .. .. • E:.::t:I~.ii? r. turn In ou glOo l form lo r refund Add 5% for ~h l p p , n g . •

~ PHON E ORDERS msura ncetoomax lmum ofS 10 Ov.n.o,odd I5~.COO o dd
2575 BAIRD ~D". PENFIELD, NY 14526 CA LL 716-586-3950 S1 O,de, .und.,Sl O .addSI so NY ,e" d enh.add 7' •. "

C-.
Cz
m
......
<0
CO......
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RED JUMBO DIFFUS ED
10 fo r $1.50

GREEN JU t.4BO DIFFUSED
10 for $2.00

YELLOW JUMBO DIFFUSED
10for$200

.0 79" X .0 9 8"
20m A at 1 .75 v

10 l or $1.0 0
200 fo r $ 18 .0 0
400 fo r $ 32 .00
1000 lo r $70.00

~~~:CTSH U H ","""availa ble with

~ f~~:t.rn .
$ 3 .0 0 EACH
10 "'01" $27 .50
SOCKETS $ 1 .00

DPDT 12VDC
IlNC LO SED RELAY

2 YERM. L-PAD

~
SEO ON 100 WATT

SPEAK ER
SYSTEMS

- AS A TWEETER FADER
CON TROL

2 ,..OR $ 1 • 50 SOHM WW

10 ,..oR $6 .00

SUB MINI L.E.D.
~

CLAMPS TO FIT CAPACITORS soc ••.

THREE COLOR IN ONE LED.
RED ON DC , GREEN ON
REVERSE DC. YELLO W ON

AC . 2 FOR $1.70

L.E. D.'s ._-=:='I

ual gate N'FET

o, V~.~F~M~.~X
~ CMOS N-C HANNEL

$2.50

18 89
T.V. VIDEO

MODULA TOR

• I
.' .
SEND FOR FREE CATALOG!

LM

~

1N5762 DIAC

~
SWITC H VOLT 3611
min 301"
mlll , 38 II

4 fo r $1 00

SPRING LOAOED T ER M.

EC1 ON EAE OONEBLACK
.a ". QUICK CONNEC T

TERM

IDEAL FOR SPEAKE R SYSTEMS
BLACK PHENO LIC BAS E

210r$ 1.OO 10'"01" $4 . 00

S.P.D.T. C'b':.TFER

MINI TOGGLE

4
'' TAHOARO M 'H ' TOGGU;~

. W ITH SOLOI:R T I: R MI NAL.

RATI: D

5 AMP 115VA C

, S I. 15 EACH
10 FOR $ 10 .00

LINE CORDS
::e .....::::::

TWO WI RE 6 It . 18/2
3 fo r $ 1.0 0

~~
THREE WIRE 61t. 18/3

$1.50 e a.
THREE WIRE 18In.18/3

2 for$ 1.0 0 10 for $ 9.00

ELECTROLYICS t-::::""';;":=~F-:="
AXIAL CAPACITORS

~,:",~~~:f )
600 M FD. 100 VDe $1.00 ••.
2·11/1S" long x 1" di am et er

S~::Oll~~~C \ \ )}

$'~I~~~~~ l ';~ 6 'Sd~.O~.r )}

4 0 IIFD 3 50 VOLTS

~
2 ~8 INCH X 3/4 INC H

2 fo r $1 . 50

RANSFORME

120 volt ~,i .
primaries~-

6 VOLTS 0115 0 mA $1.25
12 V. C.T.o I500 mA $2.50
16.5 V. al 3 AMPS $6 .50
30 V.C:r. al3 AMPS $ 5.50

LOW COST PARTS

CIRCLE 19 ON FREE INFORMATION CARD

7~1 7vdc

5.5. BUZZER .......-r'''''----- ..

~
I'-': STA R NCMBw12

o ' .Fil l di p socket
, • CMOS com pat ibl e
. .M.x curr eet 14m"

• Sound output 70d B @ 20 em

$1.25 each

4PDT R E L AY FLAS HER LED
POTTER BRUMFIELD Lltronl x FRL.4403

'.,".Pm'"p·,'.."·,.,.. e dilfu I .ci red led with buill
·24 'loll e.e. or in 11'lhi~ uni t T 1 "4 packaV.·

.~~ed~~~i~·l~:;..t.cl I, pu is. r .~?-H'I 20 mI .

$1.50 81th ~2~lo~r~Sl~.7~0~""~"'~~=:"-I
~:=~I:~~~'I~~II~~:S AV"' ILA8Lf COMPUTER GRADE

SOCKE TS FOR REL AY~ ••ch CAPACITORS NE W

12 VOLT D.C. 1,r~~~~d&.QQ O.
A LARM B E LL 2 1/2"0"X43!4" -

ebrlShl rod color e.400m fd
- Id••1 for ala rma 60 v e e $2. 50 .J' .. S in. dl o. be ll I 3/8 "0" x 4TJ4" '

loud rlns 11,500mfd 18 VeC$~
13/8"0; " X 31 /4" H IG H

......;;:==:;,_...;;;$~15;;.;.;.OO;.;;.;e;;;a;;;·422.000mfd 15 voc $2 . 50
2 " C IA X 2 112M

H IO H - -

52.000mfd 15 voc $3 . 00
Z " oIAX 4 1/z"'H IGH -

A Public Service of ThiS 1.4101Zioe& The Advertising Council r!.!I

+
NIl

CABLE TV converters $39 .95. Incredi ble 96 page
catalog free. ETCO, Box 762 , Plattsburgh, NY
12901

RedCross:Ready fora new century.

HEATHKIT 10-4510 15MHz du al trace oscillo
scope. $7 .00. J.A. MURPHY, 937 S. Phillippi,
Bo ise, ID 83705

CIRCLE 38 ON FREE INFORMATION CARD

NOSTALGIA crystal radio. Expertly handcrafted.
Traditional style. Assem bled and tested. $30.00
postpaid. USA only . Free inf ormation . BOB
RYAN, P.O. Box 3039 Dep t . R, Anaheim , CA
928 03

HARD to fi nd semiconducto rs . For pr ices send
list of part numbers to P.O. BOX 13451, Kansas
City, MO 64 199

MIC ROWAVE TV antenna. M DS designed yagl.
18 dB gai n $39.95. Det ails , plans and tech. data
fo r same $3.00. BETA DES IGN GROUP , POB
164 , Airway Height s, WA 99001

TELEPHONE on /off cutton-press to turn off
be ll - ca ller hears ring , you hear silence . Int imate
mo ments, naps etc. Shuts off one phone. All no r
mal phon es. Inst ructions. Satisfacti on or money
back. Send $5.9 5. TH E ARMCHA IR EM PORIU M
Ltd. 825 Surrey Ln. Dept RE4, Algonquin, IL
601 02

MICROWAVE yagl antenna fo r M DS complet e
with har dware, ty pe N connector $49. 95. SIGN AL
ELECTRONICS, 402 7 18th Ave nue, Broo klyn , NY
11218

SAVE up to 50% on name brand test equipme nt .
Free catalog and price lis t . SALEN ELECTRON
ICS, Box 82-F, Skokie, IL 60077

ILP AUDIO MODULES
A new concept in audio design
Compac t high performance modules
Ideal for' Home music systems

Subwoofers and bl-ampliflcation
Musical instrument amplif ication
Professional sound reinforcement

MODULAR SYSTEMS
APPROACH ALLOWS YOU TO
BUY ONLY WHAT YOU NEED!

Stereo or Mono, you decide wattage
Basic power or wi th preampllflcation
Start simple, expand when you need
to • Design your own custom cases

FULL FIVE YEAR WARRANTY
Power Amplifiers

• Built-In heatslnks
• Protected c ircuitry
• No external parts

required

• Sslmple
connections

HY50 , 30 watts RMS $28.95
High perfo rmance amp wit h rugRed aluminum neat
sinks. Measure only 4" x 2" x l ' th ick! Mounts with
2 screws. Gives 30 watts RMS at 0.02% distort ion.
Response 10 - 45 KHz. 4 to 16 ohms. ± 25 VI2A.
HY30. 15 watts RMS. Sizeispecsas HY5O. 20V/2A. 25.95

HY200 120 watts RMS $79.95
High performa nce ampli fie r with
large heatslnk area for cool opera
tlo n. Fully protected circuitry. tn sto r
t lon on ly 0.01% at 120 watts RMS (1
KHZ). Response 10 Hz - 45 KHz. SIN
rat io 100 db. Only five connectio ns.
Amazin91y compact - only 4¥.>" x
4" x 2' D. Mounts with 2 screws.
ReQuires ± 45 VI3A.
HY12O. 60 W RMS. Specs/size as HY200. 35 V/2A. 59.95

HY400 240 Watts (4 ohm); Double the power,
double heatslnk area! same specs as HY1201200. May

~~ ~S:~I,~~ ~,~h±m4~t}/~~~~~ .~utP~t: . . $99.95
HY400 bridging circuit lo r 480 watts avanable 1981.

PreAmplifiers
HY86 Stereo HY6

$48.95 Mono

$25.95
Inputs fo r RIAA phono, tape with monitor, tuner, aux
lIiary and microphone; full tone contr ol circui try. In·
credible performance: Response DC to 100 KHz,
dis tortio n 0.05%, SIN 90 db. Output to 4.5 V RMS. su p
pli ed with edge connectors. Compact. Reliable. lnter
nal voltage regulatio n - use from 15 to 50 V safely!
May be used In multip les for PA, Inst rument mixers
etc. Order optional pcb's to extend edge connectors:
86 (for HY6) $3.75 and 886 (for HY86) $4.75

Power Supplies
Circuit boards with all components plus TOROIDAL
transformers (except PSU30and 36). Toroldals are half
the size and weight of conventiona l transforme rs; and
are Quieter and more efficient. Note: HY6 and HY86
can also be powered from any supply.
PSU50for 1 or 2 HY50 $33.60
PSU60for 1 HY120 $51.00
PSU70 for 1 or 2 HY120 $64 .00
PSU90for 1 HY200 $65.50
PSU160for1 HY400or2HY200 $89.50
PSU36for 1 or 2 HY30 $33.60
PSU30 for 12 HY6 or 6 HY66 $22.95

Telephone Order (716) 849·0735
DEALER AND OEM ENQUIRIES INVITED

-Gi.ajjsTD1fEEi;~;;;;'lc~-----
901 Fu,",rmann Blvd., Buffalo N.Y. 14203

Name _

Addresa _

City Z1p _
Please aend _

Amt. enclosed _

Check ( ) M/O( Visa ( ) M/C()
Number Exp. _

In Canada: Gladstone Electronics, 1736 Avenue Rd.,
_~~'!.t~..!.~!l78!:!~ 1
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Expansion Features &
Peripherals
The VIC 20 is desi gned so a first time
user can begin usin g it imme diately with
plug-in program cartridges, and build
his syste m gradually as his needs
(or budget) allow.
VIC system peripherals will include a tape
cassette unit, single floppy disk drive,
printer - and a broad range of
add-on accessories which tailor th e
syste m to a variety of applications.

FREE with purchase the VIC 20
Personal Computer Manu al. This User
Manual is very unique as it is th e most
comprehensive manual ever written for a
perso nal compute r. The key ingredient is
that no previous knowledge of programming
or even typewrit ing is req uired. The manual
is designed for the first-time owner along
with extensive appendices for both the
more experienced computerists and the
beginners.

VIC-20 Personal Computer $299.95
Tape Cassette/ Recorder 74.95
Software Cassettes - 6-Pak 59.70
VIC Programming Reference Guide 15.00

Sub Tota l

@NlClIONA Tax (6'i'r Calif)

P.O. BO X 2208 Y Shipp ing & Handling 5.00
CULVER CITY. CA 90230 TOTAL

Name :....- _

Address _

• Plug-In Program & Memory
Expansion Cartridges:
(programs plug directly into the
back of the computer...each
program can be up to 27K)

• Full Computer Accessories:
disk drive, printe r, tape cassette, game
controls & more

• Connects to any TV set!
monitor: (Built-in RF Modulator)

A "User Friendly" Computer
The new VIC comput er is designed to be
the most user friendly computer on the
market...friendly in price, friendly in size,
friendly to use and expand.
With th e VIC, Commodore is providing a
computer syste m which helps almost
anyone get involved in computing
quickly and eas ily...with enough built-in
expansion features to let the system"grow"
with the user as his knowledge and
req uirements become more sop histicated.

City Sta te Zip _
L ~

HOUSTON

TUCSON
45 18 E. Broadw ay
Tucson . AZ 8571 1

(602) 861·2348

2649 Richmond
Hou ston . TX 77098

(713) 529·3489

SANTA ANA
1300 E. Ed mger Ave.
Santa Ana. CA 92705

(714) 547·8424

3330 Piedm ont Rd. N.E.
At lanta . GA 303 0 5

(404) 261·7100

SUNNYVALE
1054 E. EI Cammo Real
Sunnyva le. CA 9408 7

(408) 243·4121

@~
P.O . BOX 2208R • CULVER CITY. CA 90230

I PHONE ORDERS (213) 641 -4064 I
VISIT A STORE ATLANTA

NEAR YOU
TODAY...
CULVER CITY

11080 Jeffer son Blvd .
Culv er Ci ty. CA 902 30

(213) 390·3595

PORTLAND
11 2 5 N.E. 8 2nd Ave .
Portl and. OR 97220

(503) 254·5541

New Commodore VIC 20 Computer
Now

Available
Introducing the first full
featured, expandable
color computer priced
under $300!
Now, a new computer - the VIC
20 - offers a full range of special
features and expansion capabilities
which rival the fea tures of existing
microcomputers selling for 4 or 5
times as much!
The new VIC (Video Interface
Computer) connects to any te levision
set or monitor and provides
5K bytes of memory.
Check these outstanding
features:
• Color: 8 character colors, 8 border

colors, 16 scre en colors

• Sound: 4 internal amplifi ers
including 3 tone (music) genera
tors and 1 sound (noise & sound
effects) generator. Each ampli
fier has 3 octaves. Sound uses a
tele vision or monitor speaker.

• Memory: 5K RAM (Ra ndom
Access Me mory) expandable
externally to 32 K RAM

• Keyboard: Full typewrit er key
board with special scree n editing
keys & PET graphics

• Graphics: Full PET keystroke
graphi cs

• Language: PETBASIC

• Programmable Function
Keys: 4 programmable function
keys (8 separate functions)

CIRCLE 35 ON FREE INFORMATION CARD 103



25.00
6/5 .00

150.00
200.00

15.00
85.00

~----------SURPLUS----------.......

• "SELECTRIC" TYPEWRITER TERMINALS

Daisy Wheel
Termina'ls

..AS- IS ..... ONL Y

$899~?

RS- 232. used , off- lease. Feat ur es
Di abl o Hyty pe 1 p rinter . up to 30
C PS. plo t & tex t modes, dua l pi tch
and much , muc h more. In cludes
da ta, operatio n manual. schem
at ics. "As- is " mach ines may need
so meservlce .

TES TED & FUNC TIONAL

NOW $12990 0
ONLY ea.

Add $40 10 r Hdlg.and Pkg.
Pay Shipping When Deliv ered .

4Kx16 MEMORY BOARD with 64 IC ch ips (2102)
in sockets. Super deal at $50 the complete board.

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send f or details on this one.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SANYO UHF VARACTOR TUNER
SOUND GENE RATOR IC $1.00 ea
SHUGART FLEX DISC DR IVE 5% inch
SHUGART FLEX DISC DRIVE 8 inch
PORTABLE ULTRASONIC ALARM
MOTOROLA V IDEO MONITOR 12 inch
MOTOROLA VIDEO MONITOR 9 inch 40.00
The above two monitors accept composite video signal
BALL VIDEO MON ITOR 12 inch w/power supply50.00
The above monitor requires comp video circuitry

AVAILABLE

HAL·TRONIX
P.O. Box 1101

Southgote. MI 4&195

BOCCod. Terminal.. ... 5489 .00
Correspondence Code Terminal EACH

...... .... .. . ... 5569.00
Printer MaintenanceManual EACH

. 520.00
EACH

OkDlU OVU, no 00 "Ill If: SlWK OP05TP~ lXCltJ
OMI'I'(MSVNO,( AOOITIOt4 Al ou.,-r.(S AU klQUlsnO
OMOf.OUSUU TMAN n OOO' UAY IMCl uot: AOOITI()K.
Al SI . ~',*MAICllIMI(ji ....ItDMAlUMGCMA..ces

SH'PPI~

IHFOP.MATlOH.

MA NY, MANY OTHER KITS

s.nd t 5c stamp Of 5."' .5.[ , 'Of InfortnOtlonand Ily.( on ot~r

HAl ·TP.OHIXptoducts. To OC'Mr by phon_ , 1"'13-285-1782 .
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ELECTRONIC KI TS FROMHAL- TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T . V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2 500 MHZ. EASY TO CONSTRUCT AND C~IES

COllPLETE WI TH ALL PARTS I NCLUDING A
DI E-CAST ALUM CASE AND COAX FITTINGS,
REQU IRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
s i gn al strength in yo ur area .)

2304 MOD2 (B asic / Pre-amp) $79 .95

2304 MOD3 (Hi-Gain Pre-amp) $89 .95

POWER SUPPLY FOR EITHER MODEL ABOVE
I S AVAILABLE C~IES COMPLETE WITH ALL
PARTS, CASE, TRANSFORMER,ANTENNA
SWI TCH AND CONNECTORS • ••••• $29 .95

******************************
PREAMPLIFIERS

HAL PA-19-1.5 mhz to 150 mhz. 19db gain oper
ates on 8 to 18 volts at 10ma. Complete unit
$8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain
operates on 8 to 18 volts at 10ma. Complete unit
$12.95.

(Th::~~V:~~ilS*a~e.i2~al ~~ ~e~~~~~ ~~u.rle~~ :lc.)
16 LINE TO UCH TONE DECODER KIT ~ITH
P,C, BOARD AND PARTS, . , •• , •• 569,9'
12 LINE TOUCH TONE DECODER KIT WITH
P.C. BOARD AND PARTS • • , • •• • ,539,9'
16 LINE ENCODER KIT, COMPLETE ~lTH
CASE, PAD AND COMP ONENTS •• , ,$39,95
12 LINE ENCODER KIT, COMPLETE ~ITtl
CASE, PAD AND COMPONENTS • • , ,$Z9. 95

****** *********** *************

15" "Selec tric" typewriter termina ls are complete
WIth so leno id dn vers and RS- 232 Ser ia l 110 cir
cu it ry . BCD or co rrespo ndence co de . Each urut
inc ludes ope rationa l printer. power supp ly , and
untested RS-232 I/O boa rd. Feat ures:

SUPER L[]UJ
PRH:ES [] ~

• ~,!CI~Fla
SUPERB[JI1R[) ...
" 'STlLl om 299.
ClP 427.
ClP r:tF 1135.
C4 P 783.
C4Pr:tF 1602.
cap[)F 2666.

• ULTNA LOW PRICES
ON ACCES S ORIES •

- ruu KSR Capabili ty . 14 CPS Rate
-88 Character Set -Standard Typewriter KBD

[Upper and Lower Case) . 117 VAC.
. 134.5 Baud 1/0 60Hz Op eration
. 132Col.

No ty pe element mctuded . Line cord and some
data Inc lu ded.

• R@g,Tr ad@mark 0 1 IBM Co rp .

Add $20 For Hdl g . & Pkg. - Pay Shipping When De l.

~ Write or Callforour Barga in -Packed PERIPHERAL FLYER!! -JL
~ PricesareSubjecl to ChangeonAllltems ~

DPOT

T_~?3a~~~~~~OMA 519 8

o T- I0 40 7.~VOC/300MA $225

Transformers
T - O~1 7 -2 SECONDARIES-

l~~~~~~~~~~ $2
50

~:~c~~~~~~
\: (AVERA GE WEIGHT 8 ar)

T-2390 lev. 5OOMA195
T'30 0 1 12V,IIlA
T-615 3 6 3V. 1.2 A EA

OP 3T 5/s1
' -3130 6/s1

8-2430 3POT

AL L SWlTCES HAVE '-3/8 8ETW EEN
MTG CENTERS. EXCEPT 8-2410 WITH
1-5/16 ", ALL UL LISTED ALL 4 AMP
125VAC EXCEPT 8-2420 IS 3A/ 125
WITH A NE -2 BULBARTWORK BY GRACIE MAY

TOUCH PAD solid state w/LSI chip. Bell system
compatible. For computers & phones $24 .00
12 VOLT GEL·CELLS 2.5 AH $14 .00 5 AH $17 .00
12 INCH CRT bonded face plate. New with specs.
Made for computers. $35.00

CIRCLE 15 ON FREE INFORMATION CARD

EPS[]~ Hj SPEED PfHmER
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WALKY TALKIES Govt surplus used~
condition. 47-55 .4 mc range. With ~
schemat ics. Govt AN/PRC·6
$25 each 2 for $4 5. Ant. $5 each

ASCII KEYBOAR D parallel $50
RED LED's 10 for $1.00

MIN ORDER $10.00

Shipping extra on all merchandise

MeshnaInc., PO Box 62. E. Lynn, Mass. 01904

J UM BO
~{!!Sl
red g reen

lJ'~~E 6/81.
Etcha nt

Ammonium
P e r sulf a t e

FAST & EJ,SY$195
TO USE
JUST ADO LB
WATER {ma kes2 gall

I~......_...-......~.~1.9S Digit alEACH Panel
Meter . - - -l- - - I--'= ,..=....

71071:d;rajiO~~: .=-:::::d==,.,...,L,.,;,~='"
-'t"CXJR CHOICE-

(J)
o
Z
o
a::
~o
UJ
...J
UJo
is
«
a::
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MICROPROCESSOR SUPPORT I.C. 'S
WE GUARANTEE FACTORY PRIME PARTS

We are going to become ' the largest supplier of prime
microprocessor support I.C:S. We guarantee that our I.C:S
are purchased from manufacturer authorized distributors.
This is the only way to deliver prime parts at the lowest
possible prices. Our committment is to offer the best price
and the fastest delivery to our customer. We give many
thanks to our valued customers who have helped us grow.

NEC 16Kx1 DYNAMIC RAM 200 N.S.
These are prime 4116's from one of the best
MOS RAM manufacturers in the world.

4116 200ns
8 for $25.00 32 for 96.00

8080A
8085A
8086
8088
Z-80
Z-80A

CPU
CPU
CPU
CPU
CPU
CPU

4.95
8 .95

99.95
44.95

6.70
7 .25

2708
2716
2732
4118
4164
Z80B

EPROM 1Kx8 4.50
EPROM 2Kx8 7.00
EPROM 4Kx8 19 .00
STATIC 1Kx815.00
200ns 64Kx1 Call

CPU 21.00

NEC 1Kx4 STATIC RAM 250 N.S.
These are prime low power static ram's NEC
for the finest in MOS MEMORY.

2114L 250ns
8 for $25.00 32 for $96.00

Z80-P10 6 .00
Z80A-P10 7 .10
Z80-CTC 6 .00
Z80ACTC 7.10
Z80-DMA 18 .50
Z80A-DMA 22 .50
Z80-S 1 % 18.50
Z80A-Sl0/0 22.50
Z80-S10/1 18.50
Z80A-S10/122.50
Z80-S10/2 18 .50
Z80A-Sl 0/2 22.50
3205 3 .95
3242 10.00
8155 11 .25
8185 29 .95
8185-2 39 .95
8202 45 .00
8205 3 .95
8212 2.00
8214 3 .95
8216 1 .85
8224 2.65
8226 1.85
8228 5 .00
8238 5.45
8243 4 .65
8251A 5.55
8253 9 .85
8255A 5.40
8255A-5 5.40
8257 9 .25
8257-5 9.25
8259A 7 .30
8271 60.00
8275 32.95
8279 10.80
8279-5 10.80
8282 6.70
8283 6 .70
8284 5.85
8286 6 .70
8287 6 .70
8288 25.40
8289 49 .95

8755
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4037
4040
4041
4042
4043
4044
4046
4047
4048
4049

49 .95
.3 5
.35
.35

1.39
.29

1.39
.49
.49
.3 5
.2 9
.49

1 .39
1 .15

.59
1:19

.99

.49
1.19
1 .19
1 .15

.38

.7 9

.3 8
2 .50

.6 5

.8 5
1.29

.45
3.25
2.15
2 .15
3 .25

.9 5
1.95
1.29
1.25

.95

.85

.85
1 .75
1 .25

.99

.6 9

4050
4051
4052
4053
4055
4056
4059
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4078
4081
4082
4085
4086
4093
4099
4104
4501
4502
4503
4505
4506
4507
4508
4510
4511
4512
4514
4515
4516
4519
4520
4522
4526
4527
4528

.6 9
1.10
1 .10
1.10
3 .95
2.95
9 .95
1 .39

.7 5

.3 5

.3 5

.49

.35

.35

.3 5

.3 5
1 .29

.35

.35

.3 5
1 .95

.7 9

.9 9
2 .25
1.99

.39
1.65

.6 9
8 .95

.7 5

.9 5
3 .95
1 .39
1.39
1.39
3.95
3.95
1.69

.9 9
1 .39

.9 9
1.15
1 .75

.9 9

4531
4532
4539
4543
4553
4555
4556
4581
4582
4584
4585
4702
74COO
74C02
74C04
74C08
74 C l 0
74C14
74C20
7 4 C3 0
74C32
74C42
74C48
74C73
74C74
74C85
74C89
74C90
74C93
74C95
74Cl07
74C151
74C154
74C157
74C160
74C161
74C163
74C164
74C173
74C174
74C175
74C192
74C193
74C195

.99
1 .25

.9 9
1.99
3.50

.7 5

.75
1.99
1.01

.5 5

.99
9.95

.3 9

.3 9

.3 9

.49

.49
1.65

.3 9

.3 9

.99
1.85
2 .39

.8 5

.8 5
2.49
4 .95
1.85
1.85
1.85
1.19
2.49
3 .50
2.10
2.39
2 .30
2 .39
2.39
2 .59
2 .75
2.75
2 .39
2 .39
2 .39

74C92 5
74LSOO
74LS01
74 LS02
74 LS03
74 LS 0 4
74LS05
74LS08
74LS09
74 LS10
74 LS11
74 LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74 LS27
74LS28
74LS30
74 LS32
74 LS3 7
74LS38
74 LS42
74LS47
74LS4 8
74 LS51
74 LS54
74LS55
74LS73
74LS74
74LS75
74 LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS92
74LS93
74LS95
74LS96

6 .95
.3 5
.2 8
.28
.2 8
.39
.28
.3 9
.39
.2 8
.39
.3 9
.47

1 .25
.3 9
.2 6
.3 8
.3 8
.3 9
.3 9
.3 9
.26
.39
.79
.3 9
.7 9
.79
.7 9
.26
.35
.3 5
.45
.59
.6 8
.4 5
.65
.99

1 .19
.45
.7 5
.75
.75
.8 8
.9 8

74 LS107
74 LS109
74LS112
74LS122
74 LS123
74LS125
74LS126
74LS132
74 LS136
74LS138
74LS139
74LS145
74LS148
74LS151
74LS153
74LS155
74LS156
74 LS157
74LS158
74LS160
74LS161
74 LS162
74LS163
74 LS164
74LS165
74LS166
74LS170
74LS173
74LS174
74LS175
74LS181
74 LS 19 0
74LS191
74LS192
74LS193
74LS194
74LS195
74LS196
74LS197
74LS221
74LS240
74LS241
74LS242
74LS243

.45

.45

.49

.55
1.19
1.35

.89

.79

.5 9

.89

.89
1.25
1.49

.79

.79
1 .19

.9 9

.9 9

.75

.9 8
1.15

.98

.98
1.19

.8 9
2.49
1.99

.8 9

.99

.99
2 .20
1 .15
1.15

.98

.98
1.15

.95

.89

.89
1.49
1.95
1.90
1.95
1.95

74 LS244
74LS245
74LS247
74LS248
74 LS249
74LS251
74LS253
74LS257
74LS258
74 LS259
74 LS260
74LS261
74LS266
74LS273
74LS275
74LS279
74LS283
74LS290
74LS293
74LS295
74 LS298
74 LS324
74 LS347
74 LS348
74LS352
74 LS353
74 LS363
74 LS365
74LS366
74LS367
74 LS368
74LS373
74LS374
74LS375
74 LS377
74 LS385
74LS386
74LS390
74LS393
74LS395
74 LS399
74LS424
74 LS668
74LS670

1.95
4.95
1.10
1.10
1 .69
1.79

.98

.98

.98
2.95

.69
2.49

.59
1.75
4.40

.59
1.10
1.29
1.95
1 .10
1.29
1.75
1.95
1 .95
1.65
1.65
1.49

.99

.99

.73

.7 3
2.75
2.75

.69
1.95
1.95

.65
1.95
1.95
1.70
2 .95
2 .95
1 .75
2.29

MAIL ORDERS SHOULD BE SENT TO:
P.O. Box 21432 Seattle, Washington 98111
Telephone Orders & Inquiries (206) 453-0792
Minimum Order $10.00 Add $3.00 Shipping

HANLEY ENGINEERING
RETAIL STORE

1644 116th NORTHEAST
BELLEVUE, WASHINGTON 98005

FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S
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704LS1$)_ .90
104lS1!14-1 .10
104lS195 - .90
104lS196- 1.00
104L$l91- .90
104LS2<<1- 1 10
104L.S2041-1.1O
704LS2042_1 1O
104LS204J- l.1O
1~- l.1O

104l$245- 2.25
14L.S2041_ .15
1~- 1.I0

104LS251 _ 1.29
104lS253_ 100
104lS251- .90
7-4lS25e- .90
704lS25lJ- 1.50
704l.S:.'6lS- .70
704lS213 - 1.25
104LS219 - .10
104LS2S3- .80
104lSZlO- .10
704l.Sm - .eo
104lS31!1S - ,10
104LS3/1S - 1O
104LSJlS1 _ 10
104lSJe8- .80
104lSl73- 150
104LS315- .95
104lSJ77 - 150
104LS3l16 - 50
104LS393- 1 50
104LS61O - 2,50
"LS91- 1.10
"LSSlI- 1.\0

70.1 - "710 _ 045
711CH- ,040
l Ml lOlI _ 1.15
LMlll0 - 2.20
l MI IIS - U 5
CA1511-1 .75
CAJOII-l .95
CA3046 - .15
CAJOn - 1 50
CA3OkI - .95
CAJOI6- .95
CA30804 - 2.25
IOOICC - 310
N55!I&A - 1 50

LM304I - .sc
l M35I - ,10
l M:M1 - 1.15
l M3n - u ee
l M312 _ 10
l Mlll6 _ IlO
lMlI7 - 1 25
lM563 _ 2.25
l MS&>- 045
LMS63 - 15

'" - '"5CilS _ 1.25
567 _ 110
1'02 - \115"" - ..

' '''LS90 - .90
' '''LS92 - .90
7"'LS9J - 90
7"'LS96 - 9O

1"'LS101 - .""
1"'LS109 _ ."'5
1"'LSl 12- ."'5
1"'LS11J - ."'5
7"'LSll "' - .55
1"'LS123 - .15
1"'LSl25 - 90
1"'LSl26 - .90
1"'LS1J2 - .60
1"'LS136- .10
1"'LSl31 _ .15
1"'LS1~ - .10
104lS151 - 1.19
104lS153- 1.19
704lS156 - \ 19
704lSl!5lS- 1.19
704LSl51- JI5
' '''LS11O_ 100
704LS161 _ 1.00
104LS1S2 - 1 00
704lS1&3- 1 00
704LSl 64 - 1 00
704LS1.-1.25
104LS1<<J- 1.15
704LS11O - 1.10
704LSl73_ .90
' '''LS17''' _ 1.00
704LSl15 - 1 00
704lS1at - 2 50

}o4LSl90- 125
104LSl 91 - 1.15
704LSl 92 - .90

TTl IC SERIES
74n _ .35 74162 _ 1.20
7473 - .35 741&3 - ,95
7474 - .42 741M - .85
7475 _ 49 74165 - .85
7476 "': 45 74166 - 1.05
70480- .45 74170- 1.60
7483 - 60 74173 - 1,30
7485 - .75 74174 - .85
7-486 - Q 74175 - .75
7-489 - 1,(iO 741711- .75
7490 - 50 7"'l n _ .75
749J - .56 74180 - .75
7492 - .50 74181 - 1.90
7493 - .50 74190 - 1.20
7494 - .00 74191 _ 1.20
7495 - .60 74192 - .79
7496 - .60 74193 - .79
74107 - .35 74194 - 85
74121 -.35 74195 - .65
74122 - .39 74196 - .85
14123 - 42 74197 _ .1fT
74125 - .45 7.t279 - .95
74126 - .45 7-4325 - 2.25
7"'1.5- .75 7-4355 - .80
141048- 1.50 ~~ =':J
74150 - 1.10 74390 _ l :fIO
74151 - .65 ~ _ 1.50
74153 - .55 750491 _ 1.05
751504- 1.10 750492 _ 1.00
74155 - .75 8T98 _ 1.10
74157 - • .65 9312 _ .eo
74160 - .05 9601 _ .75
74161 - .80 9602 _

74LS SERIES '

LINEAR CIRCUITS

REGULATORS

D IP SOCKETS
SPIN .17 22 PIN .30

14 PlN.20 24 PIN 35
16 PIN 22 28 PIN 40
18 PIN 25 40 PIN 60

T R A N S IS T O R SPEC IALS
2Nl 301 PNPGET0 6 "0
2N404A PNPGETOS , 3-'$1.00
HEPG601", - PNPGETO ,3 " as
T1P121 - PII PNS<SWITCHING 9S
2N62J3. NPN SWITCHING PO'NER • •.•• • • • • 1,95
MRF--8004aCB RF TRANSlSTORNPN. . . . . . • .75
2P113172P11PHSi TQ-3 $1,00
2N04908PNP51 T0-3 1 00
2N508lSPHPSi TQ-92 . . , ,"100
2N3137N PN SiRF. _ ,5/5
2N3319 NPN SiTo-J Rf $1,50
2N1420 NPN 51T0-6 . . ••. . . . . .. . . . •. . . 3.'$100
2N37&7NPN 5lT Q.66 70
2N2222NPNSi To-18 , 5o'tl ,OO

~m~~~ig:j~. : : : : : : : : : : : :: : : : : ~!: l :~
2N3904NPN Si To-92 . . •.. . . . •. . . . . . . . . 1lI.1,00
2N3905f>NP51 To-92 . .•• .• . , M l00
2NS29SNPN Si To-220. • • •.. .. , .••..• •, • • • .!i15

=:~~~V~T::: : : : : : : : : :: : : : : ·. ·.:l :it
T1P 31B NPN Si TO·220 , .• , . ,eo
TIP32 BPNP S1TO·220 156
T1P J.4PPIIP Si 95
TIP PNP SIU&4 eo

FULL WAVE BR IDGE
PRY 2A SA 25A
100 1.
200 80 1.30 2.20
400 1.00 1.65 3.30
600 1.30 1.90 4 .040

7400 - .17
7401 - .17
70402 - .17
70403- .17
7-404 - .24
7405 - .24
7.406 - .33
7407 - .35
7408 - .27
70409- .24
7410 - .17
74 11 - .22
7412 - .22
7413 - .42
7414 - .90
7416 - .33
7417 - :n
7420 - .17
7425 - .35
7426 - .33
7427 - .35
7-430- .17
7432- .27
7-437 - .27
7-438 - 27
7440 - .17
744 1 - .85
7442 - .50
7445 - .70
14-46 - .75
7447 - .75
7448 - .75
7450 - .17

LM3 17T $2 .50 LMXl5G $ ,15
LM337 2.50 30401(;·12.1501'2"'''''.• • 1 50
J23K· 5V3A $5.75 3401-6. 6.'.9,12 . 15
79HGKC·5VatSA $6.95 1. 01'%"' $1.10
723 50 32OM!l 15
320T5, 12.0(15V $1.10 LAS1"'12 .. 12IIJA .. U95

14C7'" - 50
74C7tI _ 10
104C1J - 1 30
104C8S - 1040,,,,c.e _ 50
704all _ 90
1"'<:93 _ ,95
74C151 _ 1.15
1"'CU 7 - 1.15
14C160 _ 1.20
14Ctel - 1.15
14CUS3 _ 1.15
14C165 _ 1.1!i
1"'CI1l - 1.JO
14C17'" - 1.30
1"'CI15 - 120
104<:112 - 1 30
1"'C901 - 50
14C92e-U5

04011 _ 25

"'" - "04(9) - 75
40911 _ 1 15
"'501 95
"'510 - .75
"'511 - 75
"'51'" _ 195
"'515 - 195
"'516 - 100
"''loll - 120"'UO _ .10
"'m - 215
104C00 - .21
7"'C02 - .27
704C004 - "'0
74COe - ,30
7"'Cl 0 - 27
74Cl '" _ 1.20
104C20 - 27
74ClJ - "'5
14C1l - .15

RIBBON CABLE
FLAT (COLOR CODED)

130 WIRE

20 condo - .40fper foot
50 cond. - .90/per foot

C/MOS .
4021 - "'5
... - 10

"" - as4ffJfl - 3S
040304 _ 125
04035 - 117""" - ..<0<, OS
04004) - 1 00.... ."
- - 0004041 - 1 50
04049 - ."'5
04050 - "'5
040151 - 80
040!12 - 1,10
o4OI5J _ 1,10
o4OM - .10.... - "40 71 _ .3S
04012 - l'

:~ : ~

SPECIALS

S PE C IA LS GOOD THRU J UNE 1981

ND. 30 WIREWRAP IRESINGLESTRAND
100' $1.40

14 PIN HEADERS 31$1.00
16 PIN HEADERS . .. . . . . ... ... . . .. . • .40
24 PIN HEADERS. • . . . . . . • • . . • . . • . . • . • .75
40 PIN HEAD ERS. . . . •. . . . •. . • . . • .. • . • 1.10
50 PIN EDGEBOARD CONN... •.. . .. •. • 3.95
26 PIN EDGEBOAR D CONN ... . .. . . • .. 2.50
50 PIN RIGHT ANGLE CONN.. . .. . . . • . • ' .!It>
20 PIN RIGHT ANG LECONN. .• . . . . .• .• 2.25
4-2516 ROM'S . .. ... • . . . . . • . . • . . . • . . 28.00
8-4115-3 RAMS . .. . .• . . . ..• ... .• .... 23.50
MC68000L 125.00

20% D is cou nt a ll 74 L S sa rles

20% D iscount
340T and 320T regul ators

Al eo MINIATURE TOGGli SWITCHES
MTA 106 SPO T , 1.05
Mi A 206 OPOT $1.70
Mi A 206 P· DPOT CENTR Off . . .. .. . • 1.85
MSO 206 P·OPOT CENTER Off lEVERSW ITCH: . . . 1.85

7 SEGMENT DISPLAYS
FSC 8024-4 digit DL·107 C.A..3 $.75
C.C. S" display ,. $5.95 DL747 C.A. ,6'" $1.50
FND 503 C.C.. 5" $ .S5 HP3400.8"C A $1.95
FND 510 C.A.. 5" $ .S5 HP3405.S"C C . . $1.95
DL-704-.3" C.C $ .S5

IN 4148 (1 N914) 15/ $1.00

.1 or .01 uf 25V ceramic disc . caps .
16/ $1.00, 100/ $5.00

.5V at 800ma SOLAR CELLS
3" diameter $4,85

4001 _ :IS

"'" - ""'" - as
4001 - .21

"'" - '"4009 - "'5
04010 - "'5
04011 25
04012 - ..2'S
04013 - 31
0401 '" - 10
04015 - 65
04016 - 31
04011 - 10
04011 _ eo
o4OUI - "'5..,. - "
04021 - 90
04022 _ 100
04(12) - ..2'S=: ~

FP 100 PHOTO T RAN5 $ .50
RED, YelLO W. GREENORAMBERLARGEl ED's .2'" 6/ $1.00
R ED/ G R EEN BIPO LAR LED' s $ .55
MlED92 R LED $ .75
M AD148 PHO TO CARl. XTOA . . $ .7 5
T1l-118 OPTO-ISOLATOR. . . $ .75
Il ·S O PTC·ISOLATOR $ .80
1 WATT ZEN ER5 : 3.3, 4.7, 5.1, 5.6, 6.8, 8.2,9 .1, 10,

12. 15. 1S. or22 V . . . .. 61$1.00

MINIATURE MULTI·TURN TRIM POTS
100. 5K. 10 K. 2OK. 250K . . . . $.75 each . •. 3/ 2.00

SCR's TRIAC's
1.5A OA 35A 110A PRV l A lOA 25A

100 .45 .00 1.40 100 .45 .00 T55
200 .70 .00 1.90 9.00 200 .54 1.30 2.10
400 1.20 1.40 2.60 12.00 400 1.30 1.90 3 .10

000 1.00 3.60 15.00 000 2.00 2.75 ' .30

2708 - 5 .95
27 16 - 7.95
25 16 - 8.ro
2532 - 22.00
82523 - 2.95
825 112 -7.95
825 115 - 6 .95
82 5123 - 4 .95
825126 - 2.95
825129 - 3,25
825130 - 3 ,45
825131 - 3 .95

AM9218c - 6 .9&

ROM 's

RAM's
2 1 1~L·3 - 3.95
4116-3 - 1.75
04116-2 - 04.75
21102 ·J - .99
2102'" - .90
MK~J.3 -3.50
MK~" - 295
TMS4045·25- 5,50
MS4050NL - 3.95
2101-1 - 2.45
2107815280 -1.75
MM~ - 345
MK4OO8P _ 1.95
1'-47001 - 6 .95

SHIFT
REG ISTERS

MM10402 - 1.1 5
MM10403 - 1.75
MM l-404 - 1.75
MM5013 - 2.50
MM5016 - 2.50
MM5055 - 2,50
MM!5006 - 2.50
MM5057 - 2.50
MM5058 - 2,50
MM5060 - 2.50

UART's
- 3.75
- 3.95

- 1.95
- 3.25

"SOl 30 7"'57 '" ." N ISI '"".., .30 ,es" ..",., .30 "... ' .00 ' '''S l e9 1.7.
"SO< 40 1-45 112: .. 7"'5 11'" ' 40
74S05 .. 1"'$1 )3 1.40 ' '''5 115 ' 40
"SOl .40 1"'5 115 , SO 7"'5 194 1,10
104$10 .30 1"'5 1311 I." 7"'5251 !.l!2
104$11 .es 1"'5 1)9 1.10 104S:1!.I I,«I
''''515 40 1"'5 1«l t .oo ·1"'SXO '.so,.." .40 1"'5 153 1.10 7""" ' 10
7"'530 40 7"'5151 I." "S373 ,.""S32 40 7"'5 157 I." 7"'5]14 , SO

CPU's &
SUPPORT

CHIPS

PRINTED CIRCUIT BOARD
4" x 6" DOUBLE SIDED

EPOXY BOARD 1/16""thick

$.60ea 51$2.60 CRYSTALS $3.45 ea .

m
I I I 1 2.COO MHl 6. 144 MHz4.000MHz 8.000MHz

3.000MHz 10.000MHz

1f16" thick with 1110" spacing ~:~ ~~; ~ : :~~~z
49/ ' X 6'Y:2 " . . . . . $1.95 6.000 MHz 20.000 MHz

AY5-1013
TR1602B

AYJ"""
PT1Io82B

POSTAGE ADO 10% FOR DRDERS UNDER $20.00
RATES ADD 5% FDR DRDERSSETWEEN $20.00AND $50.00

ADO 3% FOR ORDERS ASOVE $50.00

" ' "

CLOCKCHIPS
MM5387A A $ 5 .9 5

MM53 14 . . $4.75
MM5316. $4.95

25 watt Infra RedPulse (SG2006 equiv.l
Laser Diode (Spec shee t included') $24.95

2N3820PFET .. . . . . . . . •. . . . .. $ .45
2N5457N FET. . . . . . . . . •• . . . $ .4~

2N264l; UJT. . $ .45
ER900 TRIGGER DIDOES 4/$1.00
2N 60211 PROG.UJT $ .65

RS232
CONNECTORS

DB 25P male . . ... $3.25
DB 25S female . .. $4.25
H OOD S . • • • • • • • . $1.50

7 WATT LD 65 LASER
D IO D E IR $8.95

- 5,95
- 12.95
- 13.95
- 3.95
- '50
-360
-'90- .,,,

- '.50
- US

8259 - IU 5
8257lAM951n - 8.95
Z80A 510 - 17.9S
8275 - 1695
FDl79 1 - 34.95

INTERFACE
& DRIVERS
1488 .90
1489 - 1.10
813J - 2.50
8131 - 2.50
8830 2.50
8833 - 2.50
8834 - 2.00
8837 - 2.00
883B - 2.00
BT300 - 2.00

TANTALUM CAPACITORS
lOUF 10V - $ .40
22UF 10V -$.30
lS UF 16V 3/$1.00
3OUF6V 51$1.00
33UF20V $ .60
47UF20V $ .85
l 00UF 15V $ .70
120UF6V $ .75

.22UF35 V 51$1.00

.47UF35 V 5/$1.00

.68UF35 V 51$1.00
lUF 35V 51$1.00
2.2UF20V 5 $1.00
3.3UF20V 41$1.00
4. 7 Ut- isv 51$1.00
6.SUF35V 31$1.00

CIRCLE 49 ON FREE INFORMATION CARD

DATEL'S oxcoseo
8 bit DAC - $7.95

INTfRSIL 06 11BP ANAl OG SWlTCHI
2 CHANNEL DRMRS $11 .50

' NTEZ;ci~~~c:ri~~~.PL 12BlT , ' 26.50 1-----------------
REDl roN SAD 1024 ANALOG SWITCH . .•. • 10 .06

B',)"d ~w n.oduet l o " ~u, plu ,

All \.Olo<! \t.l te I du l f o< e ~~, ·

,"" ..,,1"'o'k b , ,, lll 'l'lCl col!)l. TV
con'f"fI '. C-' IC No.~.

6 ~~: ' ;';~~::"~~:~",'.'; ~.~ . 4995
QCU I, tccrar,COmp J CHO M . nu
., ston ' n fl"ln ..ute r..W

.~ ~-:1~_S11.i6
l~tube ..xpter: 048gTE34" -$lUS I

DUMPING! NORELCO ENDL ESS LOOP CAS SETTES '

495 1m""...bre ""0, ,, ,0_~
p r ell

~/~~ ~==::: == ' Et-lO\..ESS'

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEMI

~
I ~:'~'.~:';!:::~ 14488

. OOI\,...... ' Il.
<~_~'L."
.... tnlw ' . ... .. II " ~ $129,95

\~ :~~',:.1 ;~~~~,7;~, 1t, ./5
, - No.~A72. ,

SALE OF OUA HTZ BATTERY· I
OPERATED CLOCK MOVEMENTS!

995 A t ru ' .Icy o f lm,n /vu r up

:,~: ·~~ ~:~~rl'~1;7/:; /~:~ . '. ~':..A
58 95 '....f'\~ Gt' , m.l" ~ No. 48WA5tl l.

u / 5 !48W A565-Mllctq~,.~:'l:-' 1

20 AMP R EG U L A T ED 12VDC POWER SUPPLY !

Cheek ...,th o<~r . pl..~. Vn .l" M,It.".., (l OK . ISorr y . no COO:, Add 15"
f or UPS & H lndltn~ IElIuu fl f " " dtd f, N ,Y . SUtt ,n ,(konu ,dd 71lo u l. s t ,1\ ,
0..1., & Exp Ofl,nQ u" ,. . '''"t.d. a u, U l.pho" . o ldlo. dl l k ..' oj'. cia",
C411 1 ~ , p: 561 8700

13' "'' 00''''' ,,, . ,, loll 5988_"" E''' ' _ O'~;'''h,m .", .~ .
rTI,I" rw • .a<!oO. SSB r"' t .tt ' u p 10
4 l)()w PE P B•• ncl "'tW, f lC lO'V $4895
W. 1fd c."tonl No. 048WA.3804. II f 5

!48WA:Ml5- • • above. 10 ampt- $4IUl5. 3"-'15 ... I 5. I

CIRCLE 31 ON FREE INFORMATION CARD

RUS H YOU R
ORDE R TODAY TO

MINIATURE FM WIRELESS MICROPHONE

~":"" 2 9 95H,(M' ''' l ht p ..lm ol'l'ou I
h, r'ld Rt c. pl ,onon . "'I'$! II'1

,:~~ or 'm". ' ~~1/~
$24 95
.. / 10

OUARTER·MI LE WIRE LESS MICRoaHONE
& RECEIVER SYSTEM

~~
9S :7.;, ::'.";,,"::'; ',: ~~~:~0~:~"'"
54995 :':~:';t~:~~tt~ I:"::,'w,d. _~
u / S No -488YA0e3.

ETCO GENERAL PURPOSE TUBE TESTER

FACTORY SURPLUS UHF TUNERS

495
saes
... J 10

C/)
oz
o
ex:
Io
W
...J
W

o
o
<ex:

106



~

Cz
m

SPRING MEMORY SALE
RAMS 100pes EPROMS

2101 (450ns) 2.49 2.29 100pes
2102·1 (450ns) .99 .95 1702 ( 1us) 4.95 4.75
21L02·1 (450ns) 1.29 1.15 2708 (450ns) 4.95 4.75
2111 (450ns) 2.99 2.49 2758(5v) (450ns) 9.95 Call
2112 (450ns) 2.99 2.79 2716(5v) (450ns) 7.95 6.95
2114 (450ns) 2.95 2.85 2716·1(5v) (350ns) 12.95 10.95
2114L·2 (200ns) 8/29.95 3.10 TMS2516 (450ns) 9.95 9.50
2114L·3 (300ns) 8/24.95 2.95 TMS2716 (450ns) 9.95 8.95
4027 (250ns) 4.95 3.95 2732 (450ns) 2'9.95 Call
4116·15 (150ns) 8/21.95 2.65 TMS2532 (450ns) 21.95 Call
4116·20 (200ns) 8/19.95 2.35 TMS25L32 (450ns) 29.95 Call
4116·30 (300ns) 8/18.99 2.29 TMS2564 (500ns) 179.95 Call

NEED YOUR ORDER 6800 8080
SHIPPED TODAY? 6800 11.75 8080A 3.956810 4.60

6820 5.75 8085A 12.95

THEN CALL TOLL FREE 682 1 6.40 8212 2.75
6828 9.95 8214 5.25
6834 19.95 8216 2.75

800·538·5000
6850 5.75 8224 2.95
6852 5.75 8226 3.49
6875 6.95 8228 4.95

8238 5.50
8251 6.95
8253 12.95

Z80
8255 6.50

IN CALIF. 8257 16.95
8259 14.95

Z80 9.95 8275 49.95

800·662·6233 Z80A 12.95 8279 15.95
Z80·CTC 7.65
Z80·DMA 18.00
Z80·PIO 7.60

T.V.(effective 4·14·81) Z80·SIO/2 27.50
Z80·SIOI9 20.50

CIRCUITS
MISC. MC1330 1.89

BEFORE YOU BUY, CALL US. MC1350 1.29
1771·801 24.95 MC1358 1.79

WE WILL BEAT 3242 9.95 LM380 1.29
AY5· 1013 4.99 LM565 .99

ANYONE'S PRICES 8T26 2.49 LM741 .29
8T28 2.49 LM1310 2.90
8T97 1.69 LM 1800 2.998T98 1.69 LM1889 2.49

74LSOO .32 74LS155 1.19
74LS01 .28 74LS156 .95
74LS02 .38 74LS157 .79
74LS03 .32 74LS158 .82
74LS04 .35 74LS160 .94
74LS05 .28 74LS161 .99
74LS08 .38 74LS162 .99
74LS09 .38 74LS163 .99
74LS10 .32 74LS164 :99
74LS11 .29 74LS165 .99
74LS12 .29 74LS166 2.40
74LS13 .38 74LS168 1.79
74LS14 .99 74LS169 1.79
74LS15 .35 74LS170 1.89
74LS20 .26 74LS173 .82
74LS2 1 .30 74LS174 1.19
74LS22 .34 74LS175 1.09
74LS26 .40 74LS181 2.19
74LS27 .35 74LS190 1.15
74LS28 .39 74LS191 1.31
74LS30 .35 74LS192 .88
74LS32 .39 74LS193 .98
74LS33 .54 74LS194 1.80
74LS37 .78 74LS195 1.39
74LS38 .39 74LS196 .82
74LS40 .25 74LS197 .82
74LS42 .79 74LS221 1.28
74LS47 .78 74LS240 1.89
74LS48 .78 74LS241 1.89
74LS51 .35 74LS242 1.89
74LS54 .35 74LS243 1.89
74LS55 .32 74LS244 1.79
74LS73 .44 74LS245 2.89
74LS74 .48 74LS251 1.32
74LS75 .58 74LS253 .89
74LS76 .50 74LS257 .89
74LS78 .59 74LS258 .89
74LS83 .90 74LS259 2.89
74LS85 1.23 74LS260 .68
74LS86 .45 74LS266 .68
74LS90 .70 74LS273 1.69
74LS92 .82 74LS275 3.39
74LS93 .71 74LS279 .59
74LS95 1.11 74LS283 1.03
74LS96 .86 74LS290 1.25
74LS107 .43 74LS293 1.89
74LS109 .49 74LS295 1.09
74LS112 .48 74LS298 1.24
74LS113 .48 74LS352 1.59
74LS114 .55 74LS353 1.59
74LS122 .55 74LS363 1.39
74LS12 3 .99 74LS365 .99
74LS124 2.99 74LS366 .99
74LS125 .99 74LS367 .99
74LS126 .88 74LS368 .99
74LS132 .69 74LS373 1.85
74LS136 .58 74LS374 1.81
74LS138 .79 74LS377 1.48
74LS139 .79 74LS385 1.90
74LS145 1.19 74LS386 .65
74LS148 1.39 74LS390 1.90
74LS151 .79 74LS393 1.90
74LS153 .79 74LS395 1.69
74LS154 2.39 74LS670 2.20

7400 SERIES IC SOCKETS VOLTAGE REG's
10/1.00

7400 .19 7450 .19 74123 .59 8 pin ST 10/1.29 8pinWW .59 7805T .89 7905T .99 10/1.00
7402 .19 7472 .29 74151 .69 14 pin ST 10/1.49 14pinWW .69 7812T .89 7912T .99 10/1.00
7404 .24 7473 .34 74153 .59 16 pin ST 10/1.69 16 pinWW .69

7815T .99 7915T 1.19 .79
7406 .29 7474 .35 74154 1.49 18 pin 5T 10/1.99 18pinWW .99

7824T .99 7924T 1.197407 .29 7475 .49 74156 .69 20 pin 5T 10/2.89 20pinWW 1.09
7805K 1.39 7905K 1.497408 .24 7476 .35 74157 .69 22 pi n 5T 1012.99 22 pin WW 1.39

7410 .19 7483 .65 74161 .79 24 pin 5T 10/2.99 24 pin WW 1.49 7812K 1.39 7912K 1.49
7420 .19 7486 .35 74163 .89 28 pin 5T 1013.99 28pinWW 1.69 78L05 .69 79L05 .79

LEDS7430 .19 7490 .49 74164 .89 40 pin 5T 10/4.99 40 pm WW 1.99 78L12 .69 79L12 .79
7432 .29 7491 .69 74173 1.39 5T = SOLDERTAIL WW = W IRE WRA P 78L15 .69 79L15 .79
7440 .19 7492 .59 74174 .89 Jum bo Red 10/1.007442 .49 7493 .49 74175 .89 Jumbo Green 6/1.007445 .69 7496 .74 74176 .89 Jumbo Yellow 6/1.007446 .69 74100 1.19 74192 .79 LINEAR 5082·7760.43'CC .797447 .59 74107 .34 74193 .79 MAN74.3CC .997448 .69 74121 .34 74196 .79 CMOS MAN72 .3'CA .99

LM301v .34 LM556 .69 LM1488

.35 4024 .99 4070 .49
LM308v .98 LM565 .99 LM14894001 LM309K 1.49 LM566v 1.49 LM 1800

74S00 SERIES
4002 .39 4025 .29 4071 .49 LM311v .64 LM567v 1.29 LM18894007 .25 4027 .65 4072 .49 LM317t 2.29 LM723 .49 LM3900 DIP4009 .49 4040 1.29 4081 .39 LM318v 1.49 LM733 .98 7545 1v .39

74S124 3.95 74S288 4.75 4010 .49 4042 .99 4093 .99 LM323k 4.95 LM741v .29 MC1330v1 .89 SWITCHES745 174 1.49 74S387 5.75 4011 .35 4046 1.79 4098 2.49 LM324 .59 LM747 .79 MC 1350v 1.29
745188 4.75 74S471 18.75 4012 .29 4047 2.49 4503 .69 LM339 .99 LM748v .59 MC1358 1.79 4 posi tion74S195 1.95 74S472 18.75 4013 .49 4049 .49 4508 3.95 LM377 2.29 LM1310 2.90 5 position74S240 2.95 74S474 19.95 4016 .59 4050 .69 74C04 .39 LM380 1.29 LM1414 1.59
74S260 1.80 74S570 7.80 4017 1.19 4060 1.39 74C141.49 LM555v .39 LM1458v .69 6 pos iti on
745287 4.75 74S571 7.80 4020 1.19 4066 .79 7 posi tion

4023 .29 4069 .39 8 position
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The Greatest Breaktbroup
In Electronic M_ic Ever!

The
Super Mualc

Maker
REVISION 2

$%4.95
(Basic KII)

Does not mclude spgaker
sWitches or 2708 ROM.

Now you can play hundr eds of songs using the Bu llet Super
Music Maker. Th e uni t features a single factory
programm ed microproceasor IC that comes wit h 20 pre
progr am med sho rt tune s. By addi ng the add it io nal PROM S
(2708's) the system can be expanded to play up to 1000
notea per PROM . Just th ink . . . a compact electronic
instrument th at will play doze ns. hundreds or even
thou sands of selectio ns of music. The kit comes wi th all
elec tronic component s (Iesa the PROM) . and a drill ed ,
plated and screened PC Board which measures 4" x 4W ·.
The 7 watt amplifier section is on the same PC board and
dri ves an 8 ohm speaker (not includ ed) , from a whispe r to
ear splitt ing volume. Since the unit wo rks on 12 VDe or 12
VAC·. vehi cle or port able operatio n is possibl e. What do
you get for $24.951 Everything but a speaker, tran sformer,
case, awltchea, and PROM. Additional 2708 albums
co ntaining popu lar tun es are available for $15.00 each or
you can progr am yo ur own PROM S using information
pro vided with the klt instructions. Lists of availab le PROM
albums are availab le on request. (Note : Uni t plays
elec troni c music one no te at a tim e, it is no t possib le to play
cho rds or a melody wit h harmony simultaneo usly.)
* Envelo pe control gives decay to notes.
* "Next tun e" feature allo ws sequential playing of all songs.
* On boa rd invert er allows single voltage (+12) operation .

OPTIONAL ACCESSORIES
DIP Swll_a One 8 pos., One 5 pos. 2.00/501

(Can be di rectly solde red to PC Bd . to access tun es)

Rotary Switches Two 5 pos it ion 2.60/Set
(For remote wiri ng to PC Bel. to access tu nes )

AttroctlY. PI..t1e Cue 8.50

WaUplug Transformer 3.00
(For ope ratio n on 117VAC house volt age)

Logic Monitor
• Automatically ~'
displays static and .
dvnarmc ,logic . .
Workswith DTL, Model LM·1
~~~rL , and $5995

1:51: 3V2-Digit 0.1% Digital .AlP.,I TouChfT ~s~ .20 Multimeter
. \ Capacitance Meter • A portableI

JModel 3001 $23375 bench·type
======""" WNI meier

Function Generator fI
Model2001 $15795 tiL _
Proto Boards
MOde l~
PB.104~
fully assembled

$59 95

SMA Ll. SINGLE HYBRID IC AND CO MPO NEN TS FIT ON A 2" :w:3 " PC
BOA RD (INC LUDED) . RUN S ON 12v DC GREAT FO R ANY PROJECT TH AT
NEED S AN INEXPENSIVE AMP LESS THAN 3__ THO @ 5 WAn s
C OMPATI BLE WIT H SE· Ol SOUND KIT

Protect y ou r ex pe ns ive equipment from overvoltage
condit ions. Every computer should have o ne! Work s with any
fu sed DC powe r source f ro m 10 to 20 volts up to 25 amps.

Super Value Power Transformer
Well made. ope n frame transform er with mounting ears. Bui ld a
+5 and ±12 supply with inexpensive parts. Free schematics of
•eyerel design Primery 117VAC. SEC ' 1 15VAC@.5A SEC
.2 15 VAC @ .5A SEC . 3 8VAC @ 2.5A. ORDER:

SPECIAL BONUS:Order 2 BET-ODDS
Get tree 723 volt age $2.95 Eaeh
regulator Ie !

9.95
KIT

, Watt Audio Amp Kit

~( Doomsday Alarm

• NOC.O.o : •
.. SEND CHEC K M.O. OR CH ARGE CA RD NO.
• PHONE ORDER S ACCEPTED ON VISA AND MASTERC HARGE ONLY.
.. ADO 5' FOR SHIPP ING
.. rx, RES. ADD 5.,. STATE SALES TAX
.. ALL FOREIGN ORDER S ADO 'O"lfI FOR SHIPPIN G CHARGE S.

u. S. FUNDS ONLY.
(214) 278-3553

CIRCLE 46 ON FREE INFORMATION CARD

Overvoltage Protection Kit $6.95

lM501 l , mp MoC::ulr 5,;' 95
AM601Appl,' nc:r liIodJIt S13S ",
WS70' ...."ll S...IC/lMOCuIt S13.95
W$711 \'. , IIS" 'I( fl-.lOOlllt

....trllllO'ptnO' nlO n·Off
POltfrbullons $1595

BW'MRW4f 15 MHz Miniscope
• RIse time 11.7 nSor
less. Built-in signal
delay line. f lat
response

WAHl:~ Thvutud-sfJDiCordless Circuit Tester
Soldering f inds faulty components ,
Iron . quickly and easily

$2995 . Model $2995Model
7800 5800

FIDEUTY Sensory Chess
Cliess Challenger 7 Challenger$110.
$7 9 95. Voice Sensory

. • Challenger
M~~ed . _ $24995

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

The SE-Ol,s. co mplete kit that
contaIns alilhe P-Ifts to bl.... ld.
programmable sound effects
generator DM lgn ed around
the new r ex.. InstN nMnts
SN 764n Sound Ch ip, the
board prO'lldes banks 01 MINI
DI P sWitch" and pots to
prog ram the vanous com
binations oHhe Sl FOSCillator,
veo. Norse. One Shot. and
Envelope Controls A.Quad Op
Amp Ie 1$ used 10 Imple ment
an Adjusta ble Pulse Genera
tor. level Compara tor and
Mu lt ip lex OSCIlI, lor for even
more veruhhly . The 3·.~M x 5
PC Boa rd feat ures a prototype
area to allow lor user added
Circuitry. Easily prog rammed
to dup lIcate Exp lo s ion . ,
Phuor Gun &.Slum Trains, or
almost an mtuute number 01
olh" aoundl . The urut has a
mu ltip le of applicatIons Tho
low pri ce mctuces all parts.

assor:nbly manual, programming charts, and .detailed 76477 chip
epcctncano ns It runs on a 9V battery (not included). On board
1QOMW amp will dri....e a small speaker directly, or the unit can be
connected to your stereo with incredible resultsI (Speaker not
Inclu~ed) . 75477I, Included. Availablo separately for $3.15each.

AY3 ·8910 PROGRAMMABLE SOUND GENERATOR
The AY3-8910 is a 40 pi n LSI chip with thr ee osci llato rs, thr ee
ampli tude co nt ro ls. prog rammable nois e generato r, th ree
mixers, an envelope generato r, and thr ee D/A co nverters th at
are co ntro lled by 8 BIT WO RDS. No external pots or caps
requ ired. Th is chip hooked to an 8 bit micro processor chip or
Buss (8080, Z80. 6800 etc .) can be software co ntro lled to
produ ce almost any sound. It wil l play three note chords. make
bangs. whistles . sirens. gun shots. explosio ns. bteets. whines.
or gru nts. In addit ion, it has provisions to cont rol it s ow n
memory chips with two 10 ports. The chip requ ires +5V @
75ma and a standard TTL clock osc illato r. A truly inc redible
ci rcuit.

$12.95 W/Ba sic Spec Sheet (4 pages)
60 page m anual wi th 5 - 100 int ejtac e in stru cti on s and
seve ra l programmi ng examples, $3.00 ex t ra

Sound Effects Kit 518.S0

Casio Calculator
Calendar Watch
Model c-an

$4250

lI!n
\lIZ Tech DMM 3V2
Digit LCD Readout

Model WO747 $79 95

Beckman DIGITAL MULTIMETERS

,
~_ Model TECH 300$10995

\ - Model TECH 310$14 000

~ Model TECH 330$19995

S;1t1~Wti DIGITAL MULTIMETERS
Model 462 Model 463

$19995 $16995

I·. ~~d~1 ~o~Jer
$96 . ~:,::,I~~ ~h~~~~ke~c

--0" ~.iR~~ chargeradapter. test
o. '~;~o leads

HICKOK DIGITAL MULTIMETERS

~~' iff
:~{iJi!) ~ Model

DMM M d I LX304
. +Var(·Pitch $2 10 J3~ f7gso
+Logl·Trax • $69 50MX·333

CI)
o
Z
o
a::
Io
W
-I
W

o
z
<:
a::

108



I'" D<qt l,y woIumt d' KCMlnt and 5«¥1C. chargn a , . s.mpl, te apply Mo\1'I tm S ioIdby Oogl l,y may b, cOJllt);"tdtOfa wok.me d,u oun' It,m, ' helTor. no' d,u ounlable art d~" l,t'd b, Itil SERVICl CHARGES VOLUME DISCOUNT
~lfll NOfollo""'"9 ' hi port I'lloIITIbtr Afttf "",t lOO }'GIl' ord.r , tota l oil of the d'SCOu'lIab l, ""''' and aP9ly the 0PPfOPl'lO" d'Koun t 10 t tlls we tolol odd ,he nondlKountobl, It""S Then odd " 0 .00.$ 9 .99 • • • .. Ad d $ 2.0 0 $ 0.00_$ 99 .99 ••• •.... Nn
'I'll SttwlCf' Cl'lorljl' W. pay oil 'l\ippongand Imllronu to oddff"" In ' I'll USA . Canada ond MultO .. hln pa,,",n' «compo""" atdtf $ 10 .00.$2!.00 • . • .. Add $0 .75 $ 100.00.$249.99 .. .. Lo", 10',

WHEN OIDEIllIIG It PHOHE. CALLI 1·'DO·3U·SI44 {M.... A.... HI , (111211 6" "14) I, • • i1I1..11 " lIr "II" t' l DIGlln. HItIl_I, 32 s..t' . Thl,f I lu , ,.nl . MN S'701 $ 25 .00.$49.99 •• , •. Add $0 . 50 $ 250,00.$499.99 • .•• Lo", U ' ,
You moy po, by d ll'Cll. monty ordtf Ma,ter Charg' Vl~ or COD OlG'-KEY GUARANTEE: Any ports or products purehasf<!fram O'V' K,y lhat pro.... 10 bed,ft<tl w, .. ,IIbe $ 50 .00_$99.99 _ • • • • Add $ 0 . 2 5 $ 500.00·$999.99 • •• •Lo", 20 '.
rfllb:t'd 01' r. flltldt'd If ff1\,1l'nt<! ,,";~n qO do,s from tK"pt ....,th ° cDClYof YOUI' ,n...OI(' $100.00& Up . • •. • • •NoChargo $ 1000 .0 0 & Up , . • • • , . Lon 25'.
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53.75

Super LED
Rasher Kit
Great for Robot projects thi s
simple to build kit uses IC
circ uitry to randomly flash 4
LEOS; 2 red. 1 yellow. 1
green. Complete with all
parts, PC board and
instructions . Size: 2" x 2".
Operates on 9VOC.
C24407 $4.98

57 .50

C2307 1

Computer Mind
You guess the secret number stored in

";;;lj_-r-_~~~~~~~ ~~~~~~~~~~~s~~t~E~~i~~
instru ctions.

C24405

Starsound Board
Unique board uses IC circuitry and gravity switch to
prod uce space engine sounds. Poin t the board
dow nwards and it produces " id le" sounds. Point
upwards and the sound increases in pulsating
frequency to produce " Blastoff" sounds. Orig inally
had LED circuitry but this has been removed _ +{f)o-'-
Sound portio n is 100'% perfect. ~~
Requires 9V battery ....) ~

and speaker. C24405 52.50 • I
Z' Speaker for above. C24311 !l9\;

$ DISCOUNT $ on TRS-80's
26·300 1 4K Colo r 5353.00
26·1062 16K 111. . . . .. . . 865.00

24·4002 64K 1 DRiVE 3440.00
1-800-841-0160 TOLL fall

MICRO MANAGEMENT SYSTEMS. INC.
Downtow n Plaza Shopping C.nt~r

115 C. Second Av. . S.W.
Cairo . Georgia 31728

(912) 377.7120 Ga. Phon . No .

DISCOUNT TRS·IIO" DEALER A30 1

COM PUTER SPECIA LISTS

11 Ohio Scientific ...... 1
63 O.K. Machine & Too l Co 25
33 Omega 24

PCI 87
18 Paccom 80
20 Paia 76
47 Panarlse : 76
23,4 Poly-Paks 96.76
58 RCA 75
10 Rad io Shack '" 97
6 Ramsey Electronics 101

Reihl Time 69
59 Robot ic Age 72

Sabtronics ................... ...... I7
Sinclai r Research 23

49 Solid State Sales 106
28 AW.Sperry 13

Spacecoast 87
Surplus Center 88

54.66 Triplett 22
24 Vector 72
16 Viz 15

Wersi 84
44 Zenith 32-33

Phone Orders • MinImum AD Order $600

I
303-781-5750 • Please Include $150 for postage i

: ~~so~~~r~;;se~:~dwe lcome I

l!
Send for our f ree caralog 01unique Items i

------- ---_.... ...._ ....-=.1
CIRCLE 17 ON FREE INFORMATION CARD

120 VAC
Xenon
Strobe Kit
Compl ete variable
rate strobe light kit.
Con tai ns
all parts.
PC boa rd .
line cord
and

I
ln~stru c"o n s . ~; ~

~ r ' ~
I~t . ~I IJ:>~I U·

--_ _.__ _ _._-_ _-_.,

IHAND HELD GAME BOARD SPECIALS I
These are the comp lete functional ci rcuit boards from I
popular hand held games - no case or batteries supplied.

I Computer Perfect \,'
i Has 10 LEOS and tone signals. You try ...! ~ I!.
i to guess co rrect button sequence to ~.;. ,
i light LEOS in order. Requir es two 9V ;';~ ~ ~ ',-
! batteries. With instruction s. C24404 - I "" ,.... ' .I 54.50

I

11--=--::-.-----..::.=;:..;:::......-=-_....:::::..:._-...;
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Free Information Number

.ADVERTISING INDEX
RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

AMC Sales 88

32 Active Electronics 89

Advance Electronics 26-27. 34. 73. 78

21 Advanced Computer Products 98-99

27 Albia Electronics 81

19 All Electronics 102

8 American Antenna Back Cover

65 American Navigator Inc 84

35 Ancrona 103

56 B & K Precision Cover 3

Bagnall Electronics 88

Barta Karel 88

Bullet Electronics 108

43 CFR Associates 104

CIE, Cleveland Institute of Engineering 8-21

Cascade Labs 88
/

17 Cbaney Electronics 110

Command Productions 87

55 Communicat ions Electronics 7I

36 Concord Computer Components 92

61 Contact East... 110

Cook's Institute 88

9 Cooper Group Cover 2

Dage Scientific 87

Derrronix Organ Inc 87

13 Diamond Back Elect ronics.... .. 104

51 Digl-Key Corp 109

48 Eico 80

Electronic Tecbn ology Today 85

57 Enterprise Development., 77

31 Etco 88. 106

37 Fluke 5

45,46 Fordham 70. 108

22 Formula International 94-95

12 Gladstone Electronics 102

29 Globa l Specialties 67

Global T• .............. ............. ........................... 87

38 Godbout 102 .

Grantham College of Engineering 73

62 Hal Tronix 104

42 Hanley Engineering 105

3 Heath 35

25 Huntron Instruments 38

Information Unlimited 88

International Communications 87

2 International Components 83

64 International Crystal Mfg 84

39 International Electronics 100

5 Jameco Electronics 90-9 1

40 JDR, Mlcrodevlces 107

JS & A 7

52 MCM 92

53 MTI 77

15 Meshna 104

McGee Radio 88

7 Micro Ace 93

Micro Management 110

14 Midland Precision 36

NRI, Schools 8-11

NTS. National Technical Schools 28-31

30 Netronics 37

41 Non-Linear Systems 2

· -

:,~
. , ~ .

Electronic
Tool Catalog
• Digital Multimeters
• Osc illoscopes
• Test Probes
• Field Service Tool Kits
• Solder Supplies
• Solder Suckers
• Precision Hand Tools
• Wire Strippers
e Tech Benches
• Wire Wrap Tools
• Anti·Static Material
• Optical Inspection Devices
• Electronic Adhesives
• And Much More
Your complete buying guid e to thou
sands of products for assemb ling, servlc
ing, and testing electronic equipment.
Features many hard-to-f ind items - many
you may never have seen. Contains hun
dreds of photos, detailed desc riptions,
and pricing. Mos t items discounted at big
savings . All items easy to order by phone
or mail, ready for immediate delivery, and
fu lly guaranteed . VISA and Master Card
accepted .

Clip and ma il coupon today.
Coupon miss ing? Send $2.00 to:
Contact East, Dept 4122
P.O. Box 160, 7 Cypress Dr.
Burlington, MA 01803------------,I Rush me yo ur catalog.

I Enclosed is $2.00 I
I Name I

C/) I Address I
~ I City I
~ I State Zip I
&1 1 Clip and mail to : I
u:J I Contact East, Dept. 4122 I
o I P.O. Box 160, 7 Cypress Dr. I
~ LBurlington, MA 01803 .Ja: _
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...,, ..aging makes it fa
andeasier-to-use,

a microcomputer makes it best.
Confused about how to select the right
DMM? A lot of under $200 hand-held
DMMs do look alike and offer similar
specs, but only the B&K-PRECISION
2845 gives you microcomputer
controlled autoranging. That's important
because autoranging saves time, reduces
the chance of reading errors and lets you
direct more attention to your project,
instead of your test equipment.

B&K-PRECISION uses "smart
autoranging," a concept that's years
ahead of traditional methods. Range
changes are fast, controlled by a four-

bit microcomputer; and readings are
computer stabilized to prevent ranging
instabilities. The 2845 autoranges in all
modes. In use, its "micro" monitors AID
converted input signals and automatically
skips to the range that will provide the
highest resolution. For best reliability,
actual range changing is performed by
hermetically sealed reed relays. A range
lock function permits you to manually
hold any range automatically selected.

The 2845 provides 0.1 percent basic
DC accuracy; and it's EMI shielded to
keep that accuracy in RF fields. For fast

continuity checks, there's an audible
(defearable) beeper. A full range of
optional accessories are also available.
Best of all, with so many features and a
$175 price, the only thing you'll be giving
up is manual range switching.

Let B&K-PRECISION take the
confusion out of your DMM selection.
Just ask for the microcomputer
controlled 2845 . It's in stock now at
your local distributor. For more
information call :

(800) 621-4627 toll free;
(312) 889-9027 in Illinois.

~DYNASCAN
~ CORPORATION·'

6460 W. Cortland Street· Chicago, IL 60635·312/889-9087 ,
International Sales , 6460 W. Cortland Street, Chicago, IL 60635- Canadian Sales, Alias Electronlcs, Ontario

t
.r - Model 2845 $175



,
: GUARANTEE II:
" Unconditionally guaranteed for 12 months.
~. Guaranteed against cracking, chipping, or
, rusting. Guaranteed against mechanical fail
\
I ure. Guaranteed against electrical failure. No
~ exclusions. No gimmicks. For a full 12
" months.,

s_-_ S-i-Z :S: "":'i~.'" S_· _Z s__ I'.: S -_z s__ s__

$44 50 Suqqested
Retail

AMERICAN AN~NNA
ELGIN. ILLINOIS 60 120
© COPYRIGHT AMERICAN ANTENNA

a! ~rs throughout the U.S. {I Canada.


