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RCA kicks in
a $10 discount on the Sidekick.

City s tate,__.LZip - --

Distr ibutor: See separat e instructions and limitations for honor­
ing th is discount coupon.

Dealer Name _

Street _

toward purchase of one RCA 1F6200
Sidekick Carry ing Case.
Dealer: Present this coupon to a part ici­
pating RCA Parts Distributor for $10
discount cred it toward purchase of one
RCA Sidekick Case. Offer not valid
whe re pro hibit ed. Lim it: One $10
discount per customer. (Offer exp ires 5/31/81 .) I

I
I
I
I
I
I

nell Distributorand . I
Special Products Division I______________________ J

The RCA Sidekick. It's the rugged , large-capacity case
for carrying the RCA Parts you need most for in-home
TV servicing .
Now - for a limited time only - you can get your RCA
Sidekick at a special $10 discount from participating RCA
Parts Distributors.
Only the Sidekick offers you these useful features :
• Space for 164 RCA standardized parts boxes.
• Five pull-out drawers including storage bin for tools ,

manuals and drop cloth.
• No-spill lock feature that keeps drawe rs in place.
• Rugged ASS plastic construction, riveted for extra

strength and durability.

The RCA Sidekick makes in-home TV servic ing faster
and easier because it "organizes" your inventory and
eliminates the need for separate kits for different TV
chassis. Take this coupon to your participating RCA
Parts Distributor today. You'll get $10 off the price

"---_...Jof t e ansational RCA Sidekick.



Now; a mini..scope with the features
most wanted by field engineers!

B&K-PRECISION'S new Model
1420 is a good example of what can
materialize when a company listen s well.
This new l5MHz dual-trace mini- scope
was designed by B&K-PRECISION
engineers from a clean sheet of paper
to respond to the special need s of field
engineers . .. a mini-scope with
lab-scope features.

So small in size (4.5"x8.5"xI2'),
the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM, tool s and ac­
cessories. For use in any environment,
the 1420 can be powered from an AC
line , 10 to 16VDC or an optional internal
battery pack. Unlike some competitive
mini -scopes, adding a battery pack will
not add to the size of the slim 1420 .

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

An effic ient rectangular CRT displays
waveforms with high brightness for
good readability under all fie ld service
co nditions.

Too many field -service mini-scopes
sacrifice feat ures and performance for
compac t size, handicappi ng the fie ld
engineer. The new generation 1420 has
ove rcome these problem s. In spite of its
small size, the 1420 has eighteen sweep

ranges that span from 1 p,S/div. to 0.5S/
div. in a 1-2-5 sequence ; variable be­
twee n ranges. Sweep magnifi cation is
XIO, extending the maximum sweep
rate to 100nS/di v. For use with computer
terminals or video circuits, a video sync
separator is built in. For added ease of
use , automatic selection of chop and
alternate sweep mode s is pro vided , as
is front-panel X-Y operation.

The new 1420 mini-scope come s
complete with two 1O:I/probes and is
avai lable f lOW from your local B&K­
PRECISION distributor. Available
options include carrying case and
probe pouch.

To receive a free 16-page color
brochure describing the 1420 and
the complete B&K·PRECISION
oscilloscope line, call toll-free,
(800) 621..4627
(312) 889-9087 in Illinois.

~DYNASCAN.
~ CORPORATION

6460 W. Cortland Street· Chicago, IL 60635·312/889-9087
International Sales, 6460 W. Cor tland Street , Chicago , IL 60635' Canadian Sale s, Atlas Electronics, Ontario

CIRCLE 54 ON FREE INFORMATION CARD

Mode / 1420 $825
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put from your computer. E.G. Brooner
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Within a few months, three dif­
ferent videodisc systems will
be competing in the market­
place. Each has its own ad­
vantages ...and drawbacks. Find
out how the systems compare
with one another beginning on
page 47.

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

ELECTRONIC SERVICING Is entering a new
era. Discover how a small shop can provide
the services of a large organization. Story
starts on page 79.
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VIDEO IN 1980 A final surge in the last two months of the year pushed 1980 home-VCR sales to 804,663 units,
up 69.3% from the 475,396 sold in 1979. Color-TV sales chalked up their second-best perfor­
mance in history, totaling 10,162,276; that's less than I% behind 1978's record 10,236,319. Even
black-and-white sets shared in the upturn, turning in their best sales since 1973.

AUTOFOCUS Autofocus obvious ly is going to be the magic word for home color-video cameras this year, and
the feature is expected to sweep the video business withi n the next 12 mont hs. Three brands have
already been announced and should be available by the time you read th is. Probably the most

I interesting is a compac t unit from Akai that weighs only about five pounds, yet includes a
two-speed 6:I power-zoom lens, automatic fade of both picture and sound, electro nic viewfinder
and a positive-negative reversa l feature making it possible to make tapes from film negat ives or
produce special effects. With an fl .3 lens, it requi res only five foot-candles of light and is
list-priced at $1, 150. Hitachi 's autofocus model, which lists at $1,000, also has all deluxe
features, as does Toshiba's self-focuser at $1,395.
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NEW IN VCR's

Disc JOCKEYING

MORE
PROJECTORS

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

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

"We can do anything better than you," said Hitachi, Sanyo, and Toshiba to RCA at the recent
Consumer Electronics Show in Las Vegas. The three companies introduced their own versions of
the RCA-developed CEO player (all to be priced at the same $499 .95 as RCA's), but all claimed
their own to be more compact and generally better than the RCA brand . Both Hit ach i and .
Sanyo have two-speed forward and reverse visual scan where RCA has a single speed. Toshiba
has fingertip solenoid switches and says it soon will add motorized disc insertio n and rejec t.
Hitachi has a stereo-sound output jack on the back, to accommodate a black box as soon as RCA
finalizes the parameters for its stereo soundtrack. All thr ee newcomers have audio and video
outputs, that RCA's player lacks. For technical details of the RCA system see the article in this
issue.

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

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

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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H.UGHE~ TIP-1400 THERMAL VIDEO SYSTEM displays a color "heat picture" of the object being
vlewe.d, In 16.c~lors' .Each color represents a temperature range . The "picture" can be zoomed up to
four ti mes or iginal Size, or one frame can be frozen and displayed for any desired length of time.
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Computers to work
with light beams?

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

The light computer wi ll theoretically
move information much faster than is pos­
sib le with present-day techo logy . But the
new computer will not be able to dispense
with IC's altogether-they will st ill have a
place within its complex configurations.

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

New thermographic system
has color video display

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

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

lighter) over the cooler portions of the
object thermographed.

In the new Hughes T1P-1400, the video
display is presented in 16 colors, each indi­
cating a particular temperature range. The
system can also display an isothermal area
(a region of uniform temperature) showing
one temperature level only, while cancelling
out all the others.

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

Including a Probeye viewer , an image­
conversion unit and the color video display,
the Hughes TP-1400 thermographic sys­
tem sells "for under $30,000."

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

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

Even without the techn ical test imony, the
jury deliberated three hours before reach­
ing a verdict of guilty.

New echo canceller eases
satellite communications

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

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

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

DuPont and Philips join
in audio, video fields

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

The parent companies believe that com­
bining their skills and expertise will make
PD Magnetics an organ izat ion that can
become a leading supp lier of audio and
video products-a market that may reach
$4 to $5 billion by 1985.

Production of PD Magnetics tape prod­
ucts is slated for early 1981 in Oosterhout,
Netherlands. R-E





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

Now Nil takesyou inside
the newIRS-aO Modelill
• •microcomputer totrainyou

athomeasthenewbreed
ofcomputerspecialist!
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(TRS-80isa trademarkof theRadio Shackdivision ofThndy Corp.)
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NRI Schools
McGraw-Hill Continuing

~ j J' Education Center
e:j.. 3939Wisconsin Ave.
I.n• Washington, D.C. 20016

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

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

unit. It features built-in interface
and commands for optional print­
ers, housing for optional disc
drives, and high-speed cassette
loading. It's 4K RAM is internally
expandable to 16K or 32K and its
BASIC language is compatible
with most Model I software.

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

Send for Free
Catalog...No

Salesman Will Call
Get all the details on this

exciting course in NRI's free,
100-page catalog. Itshows all

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

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

Yours to Keep
As part of yourtraining,

NRI sendsyou the new, state-of­
the-art TRS-80 Model III micro­
computer. This functional unit is
complete with 6S-key keyboard
and 12" displayin one desk-top

Training Includes new TRS-80 ModeiIII mlcrocom­
puter, solid state volt-ohm meier, digital frequency
counter, and the NRI Discovery Lah with hundreds
of tests and experiments.

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

You Explore the New
TRS-SO Model III

Inside and Out
NRI training is hands-on

training, with practical experi­
ments and demonstrations as the

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

Learn At Home in
Your Spare Time

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

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

11
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SATELLITES GO
TO THE MOVIES

MORE BIRDS:

TELE­
CONFERENCING

Hollywood movie studios, perh aps in a spinoff of their pay-TV satellite enthusiasm, are renewing
their consideration of satellite technology to send movies directly into neigh borhood theaters
aro und the country. It may be years-or decades-before such a set -up could be esta blished, and
an exec ut ive of one of the top studios admitted that the current resea rch is just "scratching the
surface." Such a move to satellite delivery would have to be accompanied by the installation of
giant-screen video projectors in theaters. Nonetheless, the escalating price of movie dist ribution
makes such alte rnatives appealing; st udios now spend $1 million per film just to make prints,
with the cost of freig ht raising that expense cons iderably.

Th e idea of satellite feeds to movie theaters, of course, is not new. British th eat ers have
experimented with such a system and severa l efforts have been launched here in the past. Those
were mostly for spec ial events, such as fights or concerts. Many experts predict that th ere will be
an increasing use of satellite-to-theater tec hnology for such act ivities .

America's newest communicatio ns satellite lifted off on sche dule in mid-November of 1980-­
the first satellite in the advanced communications system being esta blished by Satellite Business
Systems. SBS-I , located at 106° west longitude, has 10 tra nsponders and operates in the 14/1 2
GHz band- and transmits all-digital data, voice, and video service. It is intend ed mainl y to beam
business com munications (especially computer communications and private-line telephone calls)
between branch offices of companies-but there will also be substa ntial video teleconferencing
amo ng the custo mers . The SSO-kilogram satellite has a relat ively high power output-20 watts
per trans ponder-and a net usab le bandwidt h of 43 MHz . In conjunct ion with SBS's tim e­
division multip le access and demand -assignment techniques, each transponder will relay up to 48
million bits per second of information. S BS-I is the first U.S. domest ic satellite to use the
Ku-band. The company (a partnership of IBM, Comsat General, and Aetna insurance) plans to
laun ch its next satellites in April 1981 and November 1982. All the birds are built by Hughes
Ai rcraft.

In additio n, Western Union has confirmed plans to build its Westar V sate llite, scheduled for
launch in August 1982. Th e adva nced sate llite-with more capacity and higher power than th e
current Westar birds- will be located at 75° west longitud e.

And the Canadian government will exten d its use of Anik B for another 19 months. The 14/12
GHz- capacity bird will now offer more education, health-care services, broadcastin g (including
DBS) , and other services well into 1982. The DBS services on Anik B are run presently by TV
Ontari o from Toront o and by the Ca nadian Broadcastin g Co rp. and Ca nadian TV from British
Colum bia.

Th e Ru ssians have also laun ched a new satellite, "Stasionat 3," now orbiting at 85° east
longitude. The bird , latest in the Raduga te lecommunications satellite series, is believed to have
about seven transponders, operating in bot h the 6/4 and 8/7 GHz band s. Although most of its
services are telephone and business-related operations (including some military services, most
likely) , the bird also is said to transmit national TV programs to the nation's network of earth
stations, which is called "Orbits."

Satellite hobb yists may find themselves peeking in on more and more curious daytime
events-and there's every indic ation that there's still more to come from the world of " talking
heads" and sales charts. Officially it's called video te leconferencing, and it is attracting imm ense
attention from busine ss and government executives nationwide, who are finding it ever mor e
difficult to afford the time and mone y to travel to meeti ngs. Thanks to sate llites, inexpensive
downlinks, and other factors, it is becom ing easier to hold mee tings in various cities simulta­
neously. Peop le in far-flung locations can look in on the main procee dings via a video-satellite
hookup .

To help such people along, there are several organizations which coordinate teleconferences.
Company names like VideoNet, VideoStar, Media Sen se, and others will soon become familiar
networ k names-as they put together the one-shot satell ite networks for organizations which
want to get together via satellite. Many hote l chains (especially Holiday Inns and Ramada Inns)
are installing earth stations to pick up the video conferences. Thus people gather for luncheons
and a meeting in the hotels' conference rooms to look in on sessions taking place elsewhere in th e
country. It should be noted, however, that man y of the companies are becomin g sensitive to
outsider s peeking in on their meetings-so there is a move afoot to encode sate llite signals, thus
maki ng it harder for unau thorized locations to pick up the sessions.

GARY H. ARLEN
CONTRIBUTING EDITOR
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To order call toll free: SOO-543-3000.
In Oh io call: SOO-582-1364.
Ask for operator #508.
Phones open 24 hours a day, 7 days a week.

The ZX80is a family learning aid. Children 10and
above willquickly under stand the principles of
computing-and have funlearning.

Price includes TV and ca s sette con ne ctors ,
AC adaptor, and 128-page manual.

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

~·In....la·lr Sinclair Research Ltd., One Sinclair Plaza,iiiiiiiiiI I.- Nashua, NH 03061.

IITo:-;:c;:-~-;:-Z~n:-;:;;:;Plaza, ;:hua,~O-;- - - - - ...,
Please se nd me __ZXSO personal computer(s) at $199.95 each (US dollars), plus $5 I

I
shipping. (YourZXSO may be tax deductible.) I
Send me __ Computer Learning Lab(s) at $49.95 each.
Register me for__ extended servi ce program(s) at $25.00 each.I I enclose a check/money order payable to Sinclair Research Ltd. for $ I

I ~ I
I ~~ I

City State Zip _

IOccupation Age I
I Intended use of ZXSO I
L

Have you eve r used a computer? 0 Yes 0 No Do you own another personal computer? 0 Yes 0 No ~
RE-4-1----------------

error detection.
Acursor identifies errors
immediatelyto prevent entering
programs withfaults.

• Powerful text editingfacilities.
• Alsoprogrammable inmachine code.
• Excellent string handling capability-up

to 26 string variables ofanylength.
• Graphics, with22 standard symbols.
• Built-in randomnumber generator for

games and simulations.
Sinclair's BASIC placesno arbitrary re­

strictions on you-with manyother flexible
features, suchas variable names ofany
length.

Andthe computer that can do so much
for you now will do even more in the fu­
ture. Options will include expansionof1K
user memory to 16K, a plug-in8K floating­
pointBASIC chip, applications software,
andother peripherals.
Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer ofcon­
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 10-day money-
backguarantee, and a 90-daylimited warranty
which can be extended by12months under Sin­
clair's extended service program for$25.00.,

• Automatic

Your course in computing.
The ZX80 comes complete withits own

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

You'll alsoreceive a catalogpacked with
items that canmake your ZX80 even more
useful. Including 27 program cassettes , from
games andhome budgeting for just $6.95,
to Sinclair's unique Computer Learning Lab
(a workbook, six cassettes with 100 lessons,
andtwo cassettes for storing programs).
ZX80's advanced design features.

Sinclair's 4K integer BASIC has perfor­
mance features you'd expect onlyon much
larger and more expensive computers .
• Unique 'one touch' entry. Key words

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

Thefirstpersonalcomputer
for under$200. . ~

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

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

It's the SinclairZX80. The computer that
"Pers onalComputer World" gave 5 stars
for 'excellent value:

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

You simplytake it out of the box, con­
nect it to your TV, and turn it on. Andif
you want, you can use an ordinarycassette
recorder to store programs. With the man­
ualin your hand, you'llbe running programs
in an hour. Withina week, you'llbe writing
complex programs withconfidence.

All for under $200.
Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventionalcomputer
onto fewer, more powerfulLSIchips­
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world's first truly port­
able computer (6ih" x 8lh" x l lh" anda mere
12oz.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-linedisplay.

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

13
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ePHILIPS ·H IC K O K IFLUKEI
®

• Peak hold on voltage
and curren t funct ions

• Selectable audible
indicator for
continuity
or level detec tion

• 3V2-digit resolu tion

• 0.1% basic de accur

• LCD display

• Overload protection

• 0.25% basic de acc urac

• LCD display

• Overload protect ion

• 3V2--digit resolution• Six functions
dc voltage
ac voltage
de current
ae cu rrent
resistance
diode test

• Nine functions
dc voltage
ac voltage
de current
ae cur rent
resistance
diode test
conductance (1IR)
logic level and
continuity detect

temperature (K-Iype
thermocoup le)

Model 8022A:
The Trou bl eshooter

• Two year parts
and labor warranty

$139

E'F~L~U~K~E=I® DIGITAL MULTIMETERS

• Seven functions
dc voltage
ac voltage
de cu rrent
ac current
resistance
diode lest
conductance (1/R)

• 31f2 -digi1 resolutio n

• 0.1 0
/ 0 basic de acc uracy

• LCD display

• Overload prot ection

• Free case

Model 8020A:
The Analyst

$179

• Measures capic itance
from 0.1pF 10 1 Farad

• Reso lves to 0 .1pF

• 10 ranges for acc uracy
and reso lution

• 4 digit easy -to -read LED
display

• 0 .5% accuracy

• Specia l lead Insertion
jack s or banana Jacks

• Fuse protec ted

• Uses either rechargeable
or disposable batteries

• Overrange indrcatron

• WIDERANGING - fran 199.9 pF fullscale
(0.1 pF resoIutim) up 10 1999jJF fullscale. in
eightranges...virtually fNery capacltarceyoo'lI
ever need to measure.

• FASTAND EASY TO USE- Direct reading.
p.JSttlutton ranges. Juslpug in and read.

• EXCEPTlONALLY PCCURATE- JlfOll'des
±O.l% basic accuracy.

• TOUGHAND COMP"CT - Buill to take rCMJh
usageWlltoJ t oss of caloratco accuracy. Fits
and goes anyM'ere: takesvery little berch
space:atways ha""" fO(C/Jick capacitarce
creckoot, matching. caioratco, and track~.

• PORTABLE - PaiI"Mized. lightweight.coerates
up to "W'oximalely 200 hoors on a sir9fe fN
alkalinebattery,

• EASYREADING - big.clear, higlH;ontrast
3y,-digit LCD display. a full OS" high.readable
anyM'ere.

• W-UE PilCKED - Outstanding measurennent
capat;;htyand deperdat;;hty. OutpertoonsOC
lirroe<xnstant nnelers. andevenbridges cosling
2 10 5 tinnesas rroch.

• RELIABLE - warranteed f()( 2 fullyears.

~HITACHI

Ca ll For Our Price

V-151B 15MHz Single Trace
V-152B 15 MHz Dual Trace
V-301B 30 MHz SingleTrace
V-302B 30MHz DualTrace
V-550B 50 MHz Dual Trace,

DualTime Base

Call For
Special Int ra
Price Offer

New Portable Digital Capacitance Meter

ill-WIWW' MODEL 820

~_~ATA PRECISION
Model 938

0.1 %, 31J2 ·Digit, LCD DIGITAL
CAPACITANCE

METER

Ca ll For Our Price

C/Jo
Zo
ex:
I­o
W
..J
W

6
s
-cex:
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New Low Distortion Function Generator

~@!lt!ll:I MODEL 3010
• Generates sine, square and triangle

wave forms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 . 1 Hz to 1MHz in six ranges

• Push button range and function selec tion

• Typical sine wave distortion unde r 0 .5 0 0

from 0.1Hz 10 100kHz

• Variable DC offset for engineeri ng

,~••••••••••••,. applications
• VCO exte rnal input for swee p-frequency

tests

New Sweep/Function Generator
oY4iW9Wi MODEL 3020
L::::lA1..__ .111 • Four instruments in one

package-sweep gene rator, tunc­
tion generator. pulse generator .
tone-bu rst generator .

• Cove rs 0 .02Hz-2MHz

• 10 00 : 1 tuning range

• Low-distortion high-accuracy
outpu ts

• Three -step attenuato r plus
vernier control

• Internal linear and log sweeps

• Tone-burst outp ut is front-panel c
exte rnally prog rammable



-KPRECISION oCORe I

S Non·U.....r Systems ESTON ~_l:iATA PRECISION

Reg. $155.00

SPECIAL
$139.00

includ I free cale

WESTON
The Roadrunner

Model 6100

• 5 Range audible signal­
ing function

• 0.5" LCD display
• 6 Functions

• 29 Ranges

• 5Hz to 80 MHz reading guaranteed­
1OOMHz typica l

• Period measure ments from 5Hz
to lMHz.

• Period average . auto and manual
positions

• One PPM resolution

• Totalizes to 999999 plus overf low

• Elapsed time measurements from .0 1
to 9999 .99 seco nds plus overflow

• One-megohm input resistance

Call For Our Price • Bright .43" high LED readouts

80MHz Counter with Period Function

MODEL 1820

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 31

/ 2 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

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

Dual Trace 15 MHz

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Unear Systems

ICall For Our Pri

MS-215

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 45th STREET. NEW YORK. N.Y. 10036212·687·2224

...
(0
00...
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Non-Standard Standards
There are two videodisc systems currently being sold, and a third

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

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

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

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

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

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

ART KLEIMAN
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IleDlraniDIi ®
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Sabtronics.
An entire range of tow-cost,
top-quality instruments.

.....
<0
(X).....

A. 2010A-$84.00*. B. 2015A-$99.00*. C. 8610A-$99.00*, D. 5020A-$85.00*,
E. 8000B - $199.00**. F. 2035A - $79.00*, G. 2037A - $99.00*

IN CANADA CONTACf: Kumar & Co., Mississauga, Onto Canada

Sabtronics revolutionized the
market withthe first low-cost,
high-performance Digital
Multimeter. Nowwe have anentire
range ofoutstanding instruments in
a reasonablerange ofprices. In fact,
nobody canbeat us inour
price/performance ratio. Andwe
cansellat a lowpriceforsomevery
goodreasons. Ourengineersdesign
highperformanceproducts to be
built at a lowcost. And werefuse to
stick on highmark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so manyinstruments, we don't I

have to charge a high price.
Naturally, we alsooffer all the
helpful accessories youmightwant.
Andallour products are under
warranty for goodquality andhigh
performance. In addition, you get
fromus the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there'snoneed foryou to spenda lot
ofmoney to do highly accurate
testing and measuring.
2010A 3 Y.! Digit LED DMM
20 15A 3Y.! Digit LCD DMM
86 10A 600 MHz 8-Digit Frequency Count er
8 110A 100 MHz 8-Digit Frequency Counter
5020A 0.2 to 200 KHz Function Generator
80008 1 GHz 9-Digit Frequency Counter
86 108600 MHz 9-Digit Fr equen cy Counter
2035A 3 Y.! Digit LCD Handheld DMM
2037A 3Y.! Digit LCD Handheld DMM

*price in kit form. Also available factor y as sembled ,
tested, and calibrated. Call us for prices.

**price fully assembled, teste d, and calibrated.

Callus for more information:
(813) 623-2631
Making Performance Affordable

sabt:ranics1m
INT E RNATI ONAL INC.~

5709 N. 50th St reet Tampa, FL 33 6 10

17



Atem,youget
electronics
career
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specialists.
If you're interested"in learning how to in air
conditioning, service cars or install heating systems ­
talk to some other school. But ifyou're serious
about electronics•.. even earning an Associate Degree ...
come to CIE -The Electronics Specialists.
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Speeial Projeets Direetor
Cleveland Institute of Eleetronies
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the exams ge t the ir Licenses. You
mav alr eadv know that an FCC
License is needed for some careers
in e lectronics - and it can b e a
valuable crede ntial anytime.

Assoeiate Degree
Now, CIE offers an As sociate in

Applied Science Degree in Electronics
Engineeri ng Technology. In fact,
a ll or m ost of cvcrv CIE Career
Course is directly 'cred itable
towards the Associate Degree.

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

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

I'll send you a copy ofCIE's
FREE school catalog, along with a
complete package of independent
home stu dy information.

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

Remember, ifyou are serious
about learning electron ics .. . or
building upon your present skill s ,
your b est bet is to go with the elec­
t ro n ics specialists - CIE . Mail the
card or coupon today or write CIE
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohio 44114.

D YES ... J ohn, I wan t to learn from th e specialists In el ectronics - ClE,
Send m e m y FREE CIE scho ol ca tal og -Including detail s a bout the As sociate
Degree p rogra m - plus m y FREE package of hom e study Information.

Plus there ' s a professional quality
oscilloscope you build and use to
"see" and "read" the characteristic
waveform patterns of e lectronic
equipment.
You workwith experi.
eneed speeialists.

Whe n you send us a completed
lesson , you can b e sure it will be
reviewed and graded by a trained
electronics in structor, backed by a
team of t echnical specialists. Ifyou
need specta lized help, you get it fast
· .. in wr iting from the faculty spe­
cialists b est qualified to handle
your question.
People who have known
us a long time, think of us
as the "FCC Lieense
Sehool."

\Ve don't mind. We have a fine
record of preparing people to take .. .
an d p ass .. . the government­
administered FCC License exams.
In fact, in continuin g surveys nearly
4 out of 5 ofour graduate s who take

r············_··_· 1

• C IE Cleveland Institute of Electronics, Inc.
17 76 Eas t 17th S treet, Cleveland, Ohio 44114

I•
• Pri nt Xa mc _

• Address Apt. _

• C ity .

• S tatc ...LZlp _

•

Agc Phone (area code)

Check box for C;. 1. Bill Inform ation : 0 Veteran 0 Activ e Duty

• MaUtoday:

•

M y fathe r always to ld me that
there were certain advan­

tage s to puttin~ a ll your eggs in one
basket. "John, ' h e sa id , " learn to
do one important thing better than
a nyone else, and you'll always be
in demand."

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

Consider doctors. You wouldn' t
expect your family doctor to perform
open h eart surgery or your dentis t to
seta broken bone, e ither. Would you?

For these things , you' d want a
specialist. And you'd trust him. Be­
cause you'd know ifhe weren' t any
good, h e'd b e ou t ofbus in ess .

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

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

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

We have to b e go od at it b e cause
we put all our eggs in one basket :
electronics. Ifwe hadn't done a goo d
job, we'd have closed our do ors
long ago.
Speeialists aren't for
everyone.

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

But ifyou think you h ave the
cool - and want the training it takes
- to make s ure that a sound blackout
during a prime time TV sh ow will b e
corrected in second s - then answer
this ad. You'll probably find CIE has
a course that's just right for you!
At cm,we eombine
theory and praetiee. You
learn the bestof both.

Learning electronics is a lot
more than memorizing a laundry li s t
offacts about circuits and transis­
tors. Electronics is interesting b e­
cause it's based on some fairly recent
scientific discoveries. It' s built on
ideas. So, look for a program that
starts with ideas - and builds
on them.

That's what happens with CIE's
Auto-ProgrammedwLessone, Each
lesson uses world-famous
"programmed learning" methods to
teach you important principles. You
explore them, master them com­
pletely . .. before you start to
apply them!

Bu t b eyond theory, so me of our
courses come fully equipped with
the electronics gear t o actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact.depend ing on the course
YO U take, you' ll do most ofthc basic
things profes sional s do cvcrv da y ­
even usc a D igital Learning Labo ratory
to apply the di gital theory essentia l
today to keep pace with electronics
in the eigh ti es.
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SAVE TIME AND MONEY!
6100
UNIVERSAL,'
DESIGNER
• Save on dig ita l bread

boarding
• Easy transitio n from pro­

totypet o wiring diagrams
• Aid s digital ci rcuit design

Kit $49.95
Assem bled $59.9 5

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95
• Learn digital logi c with 26 self teaching experiments.

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

'e'~:f:;ers'\ .
"""'-- ._ _ _ _ 'L_~

------- - - - - - ------------- -
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oscillators. When a ro ll is comp lete, the
output of IC11-a is' high, producing one of
the enab les for gates IC14-a and IC14-b.

When the output of WIN gate IC12-d is
high, pin 6 is high, enab ling gate IC14-a
and inhibiting IC14-b . The WIN oscillator is
gated through IC15-a, because LOSE gate
IC14-b outp ut is high. Gates IC15-a and
IC15-b drive LED1 and LED2, and turn
them off and on at the WIN osci llator fre­
quency. When LED2 is on, LED1 is off ; and
when LED1 is on, LED2 is off. Light from
LED1 and LED2 illuminates phototr ansis­
tors 01 and 02. The WIN logic also act i­
vates LED3. During WIN, IC12-d is high and
enables IC15-c; thus LED3 is dr iven at the

LEDI

z,

II

ICII -o..

LoSE. o~c.

1C.11 - 14-0+
Jc. 14 - 14 10
1 C.15 - 14 0 0

IC.IG.- "'£55 '-

THE DIGITAL SLOT MACHINE
I read the art icle, "Build the Digit al Slot

Machine" by Fred Blechman and David
McDonald in the January 1980 Radio-Elec­
tronics with great interest. I built the circu it
out of my junk-box parts, and it was,
indeed, fun to play with-but the silence
was deafening. I decided to add a sound
system, and it may be of interest to any
readers who constructed the circuit .

There is no change in the original circuit ,
and with only three more IC's , a quain t
sound system is produced. The WIN logic is
the same up to pin 6 of IC12-d. The circuit
around IC11 is modified and IC14, IC15,
and IC16 are added to the orig inal circuit .

FIG. 1

The circuit is shown in Fig. 1. IC11-a LOSE oscillator freq uency. The off -and-on
serves the same function as in the origi nal action of LED1 and LED2, plus the slower
circuit : to inhibit the win or lose logic during off -and -on action of LED3, produce four
roll. IC11-c and IC11-d form a WIN oscilla- different ton es at a rather rapid rate .
tor and IC11-e and IC11-f form a LOSE During LOSE, IC12-d is low, activating
oscillator. The LOSE oscillato r is at a lower IC14-b through IC15-d and inhib iting IC14-
frequency and pulse than the WIN oscilla- a. Thus, LED1 and LED2 are driven by
tor. IC14 forms gates for the WIN or LOSE continued 0 11page 24

DVIS"
o MASTERCAAD

'"
ST ZIP

SIGNATU RE

CITY

CREDIT
CA RD NO

ADDRESS

NAME

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

CIRCLE 26 ON FREE INFORMATION CARD

Put Professional Knowledge and a

~.' FOR FAST DELI VERY CA LL TOLL-FREE

~ c i 1-800-426-6254 ~1T......

DEGREE

0101 SOLID STATE
CLOCK/CALENDAR UNIT
BIG 2W' DISPLAY !
• 12/24 hour selectab le

• Alarm outp ut Kit $49.95

Assembled $79.95
Oak Case $29.95

L K:lC... ~~~~~~D~~~9~s';T(:~~3.9200
ptease rush me the follo wing :
D 6100 UN IVERSAL DESIGNER KIT $49.95
D 6100 UNIVERSAL DESIGNER ASSEMBLED 59.95
D 6101 DIGI TAL LOGIC COURS E 29.95
D 0101 CLO CK/CA LENDA R KIT 49.95
D 0101 CLOCK /CA LENDAR ASSEMBLED 79.95
D OAK CASE 29.95

ADO $3 00 PER ORDER POSTAG E &.HANDLING

No commuting to cl ass. Study at your
own pace, w hi le co nt i nu ing y our present
j ob . Learn from easy-to-under stand les­
sons, w i th help from your hom e-study
instructor s whenever you need it.

In the Grantham electronics progr am ,
you first earn your A.S .E. T . degree, and
then your B. S.E.T. These degrees are ac­
credited by the A ccred iting C om m issi on
of t he National Home Study C ouncil.

t'5 Our f ree bulletin gives fu ll deta i ls of
~ the home-study progra m , the d egrees
~ awarded, and the r equirem ents f or each
&l degr ee. Write for Bulletin R-81.
...J
UJ Grantham College of Engineering
6i5 2500 So. LaCienega Blvd.
~ Los Angeles, California 90034
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Complete details on
Heathkit Oscill oscopes
and nearly 400 other
Heath electronic kits for
your home, work or
pleasure are in the new
Heathkit Catalog. Send
for yours today or pick
one up at your Heathkit
Electronic Center.

FREE Catalog

On ly in the Heathkit Catalog will you find this selection of
six professional oscilloscopes. each with its own special
fe atures and low price. Compare Heathkit prices with s imi-
lar asse mbled scopes a nd see how much you can save when
yo u build it yourself.

Band- Regulated Low
Heathkit width Vertical Delay hi h Mu-metal kit
Model Trace MHz Sensitivity' Lines vo'tage shielding price

10-4235 dual DC-35 2mV/cm to yes yes full $869.95
10V/cm

10·4510 dual DC-15 1mV/cm to yes yes full $649.95
5V/cm

10-4550 dual DC-10 10mV/cm to no yes full $399.95
20V/cm

10-4555 single DC-10 10mV/cm to no yes full $349.95
20V/cm

10-4205 dual DC-5 10mV/cm no no partial $279.95

10-4105 single DC-5 10mV/cm no no partial $199.95

' Underfull bandwidth

Six pNlessional scopes oller
build-it-yoursell savings
Save up to 46% when you build it yourself.

Heathkit manuals make kitbuilding easy

Irt Easy-to-follow Heathkit assembly manuals
~ jjt take you step by step from unpacking to final

1I11;lli\(ffi,j~ p lug-in. Anyone can do it. And when yourr b uild it you rse lf. you can service it yourself .
Your manual becomes a handy service guide.

Replacemen t parts are readily available from
the Heath factory or from Heathkit Electronic Centers . And
experienced service techs are just a phone call away to help
you during building or servicing.

Heathkit® Heathkit Products are also sold and serviced at Heathkit Electronic
Centers (units 01 Veritechnology Electronics Corporation) in major
cit ies throughout the U.S. See your white pages.

Heath Company, Dept. 020·766 , Benton Harbor, MI 49022
GX -373

:l>
"tJ
;!2
r....
<0
ce....

CIRCLE sr ON FREE INFORMATION CARD
23



BYTE..Jor the Serious
Microcomputer.User.

LETTERS
continued from page 22

IC15-a and IC15-b, and turn off and on at
the LOSE oscillator frequency. During
LOSE, LED3 is not lit. The low-frequency,
low-pulsed rate of turning LED1 and LED2
off and on produces a "Hummmm Phttt,
Hummmm Phttt" sound .

CIRCLE 20 ON FREE INFORMATION CARD

Foreign Rates (To expedite service. please remit In U,S Funds)

o Canada or ,\ lexl(o 0 One year S21(12 15' ue,1 0 T" 0 years S38 0 Three years So';.';
D Europe , one yeer te ir dehvered! S4;)

D All other countne s, one vee r (surface delivered! $.'),) AIrdehverv a...-e rleble on request 7841
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REVERSED LED
I noticed an error in the schematic of the

circuit shown in the "New Ideas!" depart­
ment in the January 1981 issue. The "water
needed " LED ("W") is reversed.
STEVEN M. CASH
Houston, TX R-E

HISTORY OF TELEVISION
The article, " History of Television," in the

June 1980 issue brought back many mem­
ories.

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

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

Keep up your good magazine. I especially
enjoy reading Jack Darr's "Service Clinic"
every month.
MAURICE DUBREUIL
Lavaltrie, Quebec

A dual 555 IC (IC 16) is the sound-system
oscillator, and the frequencies are con­
trolled by illumination of the phototransis­
tors 01 and 02. The dark resistance is
higher than the light resistance, and the
chang ing resistance produces the various
sounds. Many different sounds may be
obtained by moving the position of LED1
and LED2 around the phototransistors.
Place LED3 so that it is an equal distance
from phototransistors 01 and 02. Place
01, 02, LED1, LED2, and LED3 near the
front panel and drill a hole in that front pan­
el near LED3. Label the hole YOU WIN,
which is flashed when the WIN logic is high.
Shield LED1 and LED2 to prevent their illu­
mination getting through the YOU WIN hole
during LOSE. Figure 2 shows the sug­
gested placement for the phototransistor
and lamp. .
GEORGE C. GOODER
APO S.F. 96224
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DASHE.D LINES
ARE FRot--lT PAl-JEL

FIG. 2

Mail coupon or
call us toll-free

800-258-5485

ti ll' .... m ul l ..... ~ ...1l ' ru-, journ al

microcornputing, get

~~TI·

Name (please pri nt)

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

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

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

So, if you are serious ab out
serious a bout BYT E .

Address

Signature

Fill in and ma il th e coupon toda y. Rea d your
first copy of BYTE. If it is every thing you
ex pecte d, hon or our invoice . If it isn ' t . just
write "Cancer ' on the invoice a nd mail it back .
Yo u won't be billed a nd the first issue is yours
at no charge .
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Light-torque rotary switches
make the LM-3.5A DMM as
easy to operate as it is to cart\'-

Operator conve nience is the key to our line of frequency and temperature met ers. too. Pictured left to
right, 5C-5 prescaler, FM-7frequency meter. LEDformat LT-3 digital temp meter, and its LCDcou sin,
the LT-31. Top, the MLB-l 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 counterpart,
the LM-350,are read y to go whe n you are.

....
<0
CX>....

1 to 1,000, 4 ranges

1 to 750 , 4 ranges

1 to ioooo.5 ranges

1 rnA to 1A,4 ranges

Automatic

0.3" Red LED

1.9" H x 2.7" W x 4.0" D

9.2 oz (ba tteries installed)

3 type AA rechargeable
Nicad batteries and charger

$165.85

LM-3.5A at a glance.

DC Volts

ACVolts
KlIohms
ACiDCCurrent
Polarity Selectlon

Readout

Size

Weliht
Power

LT-3 Digital Temp Meter. Featuring
0.10 reso lution and high accuracy, the
31l2-digit, 2,000 count full scale LT-3 is
indispensable for home or indus try.
Checks everything from thermostats to
appliances . Even monito rs critic al
opera tions 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.goF, or 0-199° C or F.

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

Get the word on us. We ofTe r a full
lineup of convenient, competitively­
pri ced products . From DMMs , fre ­
quency and temp meters to miniscopes
and OPMs.

For further technical information or
the names ofyour nearest distributors,
contact Non-Linear Systems Inc.,
533 Stevens Ave., Solana Bea ch, CA
92 705.· Telephone (714) 755-11 34.
TWX 910-322-1132.

e Non-Unear Systems, Inc.
Specialists in the
science of staying ahead.
<Ci 1981 Non-Linear System s. Inc.

Hobbyists, rad io and tv s tud ios ,
phone companies and the military all
depend on the versatile FM-7.Wheth er
the job calls for calibrating fixed , vari­
ab le frequen cy or volta ge-controlled
oscillators , checking f1owmeters, high­
speed photocell counters , or se tting
the IF or heterodyne frequency in com­
m unications equipment, the FM-7 is a
standou t pe rforme r.
5C·5 Prescaler. Top range booster.
This 512-MHz, battery or ACline-oper­
ated prescaler was developed to extend
the frequency range of the FM-7from
60 to 512 MHz. Adapts to most other
frequency meters, too.

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

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

At 9.2 oz., the LM-3.5A is portability
at its bes t. There 's more. The LM-3.5A
is a 3% -digit OMM. Features 2,00 0
counts per range - 100%over-ranging.
Result? Increased accuracy and reso ­
lution between readings of 999-2,000 .
It also reduces the amount of range
shifting when measuring near 1,000.
Troubleshooters swear by it. Repair­
men fmd the LM-3.5Aworks wonders
on tvs, business machines, even cam­
eras . Checks all quiescent AC and DC
voltage value s. Spots current drains.
Mea s ures the res istance of suspect
components. Quickly and precisely.

Other DMMs to match your needs.
The LM-3.5A is just one in a fullseries
of 3 to 4-digit DMMs.lfyou need LCD
convenience for mea surements out­
doors, we market the LM-350 ,among
oth ers . You don't pay for true RMS
capabilities you don't need. But ifyou
do need true RMS readings, Non-Linear
Systems can oblige.

CIRCLE 60 ON FREE INFORMATION CARD
25



equip,-rtertf: repe;,rf:s

Keithley Model 130 DMM

CIRCLE 101 ON FREE INFORMATION CARD

PERHAPS TH E HANDIEST PIECE OF TEST EQUIP­

ment introduced in recent time s is the digital
multimeter. A few years ago they were bulky
and expensive, but now you can own a hand­
held unit for a fraction of what those early
units cost.

One of the slickest portable DMM's to have

hit the marketplace is the model / 3{J manufac­
tur ed by Keithley Instruments, Inc., 28775
Aurora Rd., Cleveland, Oh io 44139. When
one consider s such fact ors as accuracy, 'porta­
bility, and ease of operation, any money spent
on the m odel l Btl will be returned with inte rest
in a very short time . Housed in an att ractive,
but rugged plastic case, the unit measure s
7.1 X 3.1 X 1.5 inches and weighs 10 ounce s.
An 0.6-inch high, 3'/'-digit, LCD readout is
used for long battery life.

In use, the model /30 can be held in one
hand convenient ly, ~ ith the range selection
and function switches rotated by the thumb.
Five standard banana jack s are used for the
test-lead connections to the front panel. Those
are the common, the rnA, and the volts/ohms,
jacks. The remaining two jacks are used for the
IO-amp current range and are connected di­
rectly to an intern al O.OI-ohm resistor , across
which the voltage drop is measured by the cir­
cuitry and disp layed on the LCD readout. The
use of standard jacks allows your existing test
leads, and/or any special test setups you may
already have in your shop, to be used with the
modeI /30 .

Accord ing to the instructions provided with

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

With all test equipment, it is advisable that
the owner read the operating instructions
before use. The manual provided with the
model /30 is thorough though small. Th e dis­
assembly instru ctions contain an exploded
view of the three major sections of the unit.
The manual also contains a pictorial of the
print ed-circuit board with all part s ident ified
by their reference numb er, the schematic dia­
gram, calibration procedures, specifications,
and a list of available accessories.

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

continued on page 32

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

Model MS-215
30 MHz Dual Trace Triggered Miniscope

Model MS-230

New Touch/Test 20 Multimeter
A portable/bench-type meter than tests and measures 10
electrical parameters, 20 functions & 45 ranges.
MEASURES: FEATURES
• AC and DC Voltage. AC and DC • Touch selection and control of
Current. Resistance. Temperature, functions, ranges and power. • Large
°C &of . Conductance. Capacitance (0 .55" high) LED readout. • In-circuit
• Performs diode/transistor test capabilities. • Size: 2.9" H x 6.4"
and continuity tests W x 7.5" D. • Weighs less than 3lbs.

rJ)

~ Order with Confidence and get the Fordham Advantage!
~ ~~~IJ~i~es TOLL FREE FORDHAM I VISA' !: ~:~~~';:r~~i~d
~ (800) 645-9518 r-.

u d1:~~~ig~d~r
o in NY. State call (516) 752-0050 855 Conklin St. Farmingda le, N.Y. 11735 COD's extra
« • •
a:
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ANEW STANDARD
OF RECORD CARE

NEWD4FLUID
Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

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

UNMATCHED VALUE
The Discwasher D4 Systemisenhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the D4 System are the DC-1 Pad Cleaner and
new instructions.

discwasher®
PRODUCTS T O CARE FO R YOUR MUSIC

Discwasher, Inc., 1407 N. Provid ence Rd., Col umbia, MO 65201

CIRCLE 63 ON FREE INFORMATION CARD



GO WIT" McGRAW
Join the Electronics and Control Engineersl

club t hat saves you BIG money on the

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

PHASELOCK TECHNIQUES. By F. M.
Gardner . 2nd Ed.. 285 pp .. iIIus. This edition of
the standard worki ng reference shows you not
only better methods of analysis and better pro­
cedures for deciding on loop parameters, but
also the circuits and the results.
582029-3 Pub. Pr.• $21.50 Club Pr., $16.95

INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS. By L. P.
Huelsman and P. E. Allen, 430 pp., iI/us. Once
you add active filter design to your reperto ry of
specialties, you'll possess a skill that's in great
demand today. Here's one of the best texts we
know on the theory. design , application, and
evaluation of modern active filters and the vari­
ous techniqu es used today.
308/543 Pub. Pr., $28.50 Club Pr., $21 .50

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D. F.
Stout. Edited by M. Kaufman. 434 pp., 223
iI/us. Comp act, concise, highl y concentrated,
and containing a storehouse of information,
this one-stop volume wi ll help you so lve any op
amp circuit prob lem! .
611191X Pub. Pr., $31.50 Club Pr., $23.50

ELECTRONIC DISPLAYS. By E. G. Bylan­
de r, Texas Instrum ents Incorporated , 172 pp .,
iI/us. The book descri bes current elect ronic
disp lays by famil y types, di scussing all as­
pects of the ir ope ration, application, and ci r­
cuit requirements. You cove r photom etry and
cont rast enhance ment, tog ether with the fun ­
damentals of suc h critical compone nts as
moun ts and dri ves, interf ace requirements,
and othe r necessary engi neering inform ation.
095/108 • Pub. Pr., $24.50 ClubPr., $18.50

BIT·SLICE MICROPROCESSOR
DESIGN. By J . Mick and J. Brick.320 pp.. 230
itius. All in one place -the crucial information
you've been needing about the '2900 family of
b it-s lice mic roproc essor co mpo ne nts! A
re ma rka ble " first ," th is book des ig ns right
before your eyes not just one, but two complete
16-bit machi nes!
4111814 Pub . Pr., $18.50 Club Pr., $14.50

ELECTRONIC FILTER DESIGN HAND·
BOOK. By A. B. Williams. 576 pp ., 408 iIIus.
The book is organized so that you can start
from practically any set of requ irements and
follow a sequence of clearly outlined steps and
des ign filters rang in~ from simple networks to
ve ry complex configurations. Each de sign
te chnique is illustrated with step-by-step
examples and is accompanied by a wea lth of
applicable schematics , graphs, and tab les of
normalized num erical values.
104/309 Pub. Pr., $32.50 Club Pr., $25.50

MODER N ELECTRONIC CIRCUITS
REFERENCE M A N UAL. By J. Markus ,
1,264 pp ., 3,666 circuit diagram s. Thi s 103­
chapte r guid e means you can spe ed up the
production of new elect ronic devices With ease
and th er eb y lower your produ ction costs .
Complete with valu es of components and sug­
gestions for revisions, plus the orig ina l sour ce
of each circuit in case you want additional per­
formance or co nstruction deta ils.
404/461 Pub. Pr., $44.50 Club Pr., $34.50

DIGITAL HARDWARE DESIGN By J . B.
Peatman. 428 pp ., over 400 iI/us. Taking you
beyond th e mi cro computer, th is gu ide re­
examines traditional techniques and focuses
maintainability as a key goal, on the design of
circuitry too fast for the microcomputer alon e,
and on designing for usefu lness . It cove rs ev­
erything from algorithmic state machin es to
separate ly clock ed circuits-with scores of
examples.
4911321 Pub. Pr., $26.95 Club Pr., $20.00

RADIO HANDBOOK, 21 /e. By W. Orr.
77 21630 Pub. Pr ., 521 .50 Club Pr., 516.60

TRANSFORMER AND INDUCTOR DESIGN
HANDBOOK. By W. T . McLyrnan.
786/755 Pub. Pr ., 535.00 Club Pr., 526.50

CRYSTAL OSC ILLATOR DESIGN AND TEMPER·
ATURE COMPENSATION. By M. E. Frerking .
78 41973 Pub. Pr ., 518.95 Club Pr., 514.95

NATIONAL ELECTRICAL CODE HANDBOOK,
16/e. By J . F. McPartland. .
456/909 Pub. Pr., $21.50 Club Pr., $16.50

TRANSISTOR CIRCUIT APPROXIMATIONS,
3 /•• By A. P. Maivin o
398178X Pub. Pr, $17.25 Club Pr., $12.95

SEMICONDUCTOR DEVICES AND INTEGRAT·
ED ELECTRONICS. By A. G. Miln es
789/ 487 Pub. Pr, $2 6.50 Club Pr., $20.95

ELECTRONICS DESIGNERS' HAND­
BOOK. Edited by L. J . Giacoletto . 2nd Ed.
2,344 pp ., 1,686 iIIus. Now doubled in size and
with 90% of its mater ial new, this famous classic
(first edition by Landee, Davis, Albrecht) has
been thoroughly revised and updated to give
you not only the how and the why of all your
design wor k but also the how much of ever y
design step you take!
231/494 Pub. Pr., $62.50 ClubPr., $41.50

STANDARD HANDBOOK FOR ELEC­
TRICA L ENGINEERS, 11/e. By D. G. Fink
and H. W. Beaty. 448 pp ., 1,414 iIIus. A giant in
every sense of the word , today 's most wide ly
used sour ce of electrical engineering informa­
tion and data serves you as no othe r sing le
work avai lab le anywhere when you need de·
tai led , accu rate , time ly, and reliable facts and
how-to on the generation, trans mission, dis ­
tributi on, control , conversion , and app lication
of electric power.
209/14X Pub. Pr., $54.50 Club Pr., $41.95

ElectroniC
Filter

Desi~d1JOOk
Jlan

ELECTRONICS DICTIONARY, 4/e. By J. Markus.
4041313 Pu b. Pr., $24 .50 Club Pr., 519.50

ENGINEERING MATHEMATICS HANDBOOK,
2Ie. By J . J . Turna.
6541298 Pub. Pr., 524 .95 Clu b Pr., 519.95

DIGITAL FILTERS. By A. Antoniou.
021/171 Pub . Pr., $29 .95 Club Pr., $21.95

MICROCOlolPUTER INTERFACING. By B. Artwick
789/436 Pu b. Pr, $21.95 Club Pr., $16.95
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ILL'S BXPBRIBNCBI
lOok Club- McGraw-Dill's long-established
lportant new books of aU publishers!

• BONUS BOOKS - You will im m ediately beg in to participate in our
Bonus Book Plan that a llows yo u savi ngs betw een 70-80% off th e
p u blishe r 's price of m any books .

Why YOU should join now!
• BEST BOOKS IN YOUR FIELD - Books are se lected from a wide range of
publishers by exp er t editors and consu ltants to give you co n ti nuing access to
the lat est boo ks in yo u r fie ld .

• BIG SAVINGS - Bu ild you r library and save money too! We guaran tee sav ­
ings of at least 15%off p u b lis hers ' list prices on every book. Usually 20%,25 %or
eve n h igher!

HANDBOOK OF ELECTRONICS CAL­
CULATIONS FOR ENGINEERS AND
TECHNICIANS. Edited by M. Kaufman and
A. H. Seidman . 653 pp ., 725 iIIus. This first
comprehensive too l of its kind includes hun­
dreds of worked-out probfems in analog and
digita l circuits. Includes more than 700 dia­
grams, curves, tables, and grap hs .
333/920 Pub. Pr., $21.50 Club Pr., $21 .00

MICROCOMPUTER-BASED DESIGN By
J. B. Peatman . Expanded 4th printing, 604
pp ., over 400 pho tos and other illust rations Do
all your best day-to-day designs , as well as
your supe rcreat ive and special des igns ,
around the new microcomputers and the spe­
cific "how-to" help you get here!
4911380 Pub. Pr. , $29,95 ClubPr. , $22.50

MICROELECTRONICS
Digital and Analog Circuits and
Systoms By J. Millman. 881 pp., 700 iIIus.
This giant boo k takes you step by step from a
qualitativ e knowledge of a semi-conductor, to
an understanding of the operation of devices ,
and finally, to an appreciation of how these are
combined to form micro-electron ic chips .
423121X Pub. Pr., $29.95 Club Pr.; m .50

ELECTRONIC COMMUNICATION. By
Robert L. Shrader. 4th Ed., 801 pp ., 870 iIIus.
This thoroughly updated edition offers all the
theory and fundamentals you need to prepare
yourself for the FCC commercial and amateur
grade license examinations- and pass them
the first time!
5111503 Pub. Pr., $21.95 ClubPr., $16.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EXAM.
INATIONS. By Charles R. f:l.<!fer. 336 pp .,
iIIus. Actually two books in one-a quick prep­
aratio n manual to help you pass your P.E.
exams on the first tryand a rich source of prac­
tical electronics engineering information and
know-how.
254/303 Pub. Pr., $19.50 Club Pr., $15.50

INTRODUCTION TO RADAR SYSTEMS,
210. By M. I. Skolnik. 698 pp ., 244 iIIus. This
new edition of a widely used text on radar from
the systems engineer 's point of view brings
yo u fu ll di sc us sions of the many ma jor
changes that have occu rred in the field re­
cently.
579/091 Pub. Pr., $34.95 ClubPr., $27.95

MICROPROCESSORS/MICROCOM·
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center and the Engineer­
ing Staff of Texas Instruments Inc. 634 pp .,
iIIus., outsized 7V4 x 1OV4 format. This practical,
authoritative guide details the versatile, proved­
in-action methods and technical features of the
9900 minicomputer architecture that can be
employed to create outstanding products and
systems.
631158X Pub. Pr., $24.50 Club Pr., $19.50
ELECTRONICS ENGINEER'S HAND­
BOOK. Editor-in-Chief, D. G. Fink. 2, 104 pp .,
2,026 iIIus. Huge in every sense, this instant­
reference volume gives you every latest essen­
tial in the field, 2,100 formulas and equat ions, a
2,500-item bibliography, and every Illustration
you need to clarify all of modern electronics!
209/804 Pub. Pr., $51.50 Club Pr., $42.50

PRINTED CIRCUITS HANDBOOK, 210 .
By C. F. Coombs, Jr. 256 pp ., 327 iIIus. Blue­
prints every important phase of printed circuitry.
Provides the information you need to establish a
production facility and control the processes. A
virtual encyclopedia in the field, five major sec­
tions cover engineering, fabrication , assembly,
soldering, and testing.
126/089 Pub. Pr., $35.00 Club Pr., $26.50
DESIGN OF SOLlD·STATE POWER SUP.
PLIES. By Eugene R. Hnatek. 2nd Ed., 640
pp .. iIIus. A total revision and expansion of an
essen tial, ready-to-use sou rcebo ok on the
design of power supplies, particularly of the
switching variety. Incorporates the latest devel­
opments in the field while emphasizi ng the
practical, how-to help designers want.
582054-4 Pub. Pr., $21.50 Club Pr., S21.50

Special $1.89 premium
book comes to you

with your first
club selection

----- - MA IL TH IS COUPON TODAY ------j
McGr aw-H ill Book Clubs I
Elec tron ics a n d Con trol Engineers '
Book Club
P.O. Box 582, H ightstown, New Jers ey 08520

Please enroll me asa member and send me the two books
indicated, billing me for my first selection only at the
di scoun ted member's pric e, plu s local tax. postageand
handling. If not satisfied, I mayretum the bookswithin 10
days and my membersh ip will be canceled. I agree to
purchase a minimum of 3 additi onal books during th e
next 2 years asoutlined und er th e club p lan described in
thi s ad. Membership in the club is continuous but can­
celable by me at any time after th e four book purchase
requirement has been fulfilled.

write Code # of Writ e Code I of
PREMIUM selecti on here FIRST selection here

I 11__

Orders from outside the u.s.mu st be p repaid with int er­
national money orders in U.s. doll ars.

Signature _

• CONVENIENCE -14 times a vear vo u receive the Clu b Bulletin FREE , fu llv
describing th e Main Se lec tion and alternate se lect ions, together wit h a dated
reply card . Ifyou want the Main Selection , yo u simply do no thing - it will be
shipped automatically. If you want an alternate se lection - or no book at
all-you simply in d ica te it on th e regular reply card and return it by the date
specified . You w ill h ave a t lea st 10 days to d ecide . If, because of la te m ail
deliverv of the Bu lle t in vo u shou ld rece ive a book Vall d o not wan t, ju st re turn
it a t th e Club 's expense. .

As a m ember, you agree on ly to the p urchase of fou r books (in cl u d in g your
firs t se lec tion) over a two-year period.
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EQUIPMENT REPORTS
continued f rom page 26

reading ± 1 digit. DC current is measured on
five ranges from 2 rnA to 10 amps full-scale
with an accuracy of ± 1% of reading ± I digit
on the th ree lowest ranges. Th e 2-amp and
10-amp ranges have an accuracy of ± 2% of
reading ± I digit.

AC voltages are also read on five ranges
from 200 mV to 750 volts full-scale. Resolu­
tion varies from 100 /-lV to I volt with an accu­
racy of ± I % of reading ± 5 digits. Th e AC
cur rent ranges are the same as for DC current
except for the accuracy, which var ies from ±
2% of readin g ± 5 digits to ± 3% of reading ±
5 digit s depending on the range selected.

The resistance ranges are: 200 ohms full­
scale with an accuracy of ± 0.5% ± 4 digits;
2000, 20 K, and 200 K ohms full-scale with an
accura cy of ± 0.5% ± I digit; and 20 meg­
ohms full-scale with an accuracy of ± 2% ± I
digit. The maximum open-circuit voltage is 1.5
volts and the input can be subjected to 300
volts DC or RMS (maximum) .

Th e test unit supplied included the accesso­
ry model 1304 Soft Carrying Case and St and.
The case is simulated leather with an att ached
belt loop and a built -in pocket for the mini­
manu al and test leads. The DMM can be fas­
tened into the carry ing case with a large­
headed screw that th reads into the bottom of
the model 130 through an access hole in the
carrying case. That preclud es the possibility
that the instrument might fall out of the case if
the zipper fastener should become unzipped .
The belt loop allows you to fasten the case to
your belt , leaving both hands free for other
chores until a measurement is required. The

stand elevates the mode l 130 to an ang le that
makes the readings easier to see when used on
a bench, and it can be used with or without the
case.

Ot her accessory items are available includ ­
ing a high-voltage probe, a 50-amp shunt, an
RF Probe, and a clamp-on curre nt probe.
There is even a spare-parts kit available, as well
as various test-lead sets .

If you are in the market for your first
DM M, gett ing ready to update your work­
bench or tool caddy, or are ju st in need of one
or two additional mete rs, it will be to your
advantage to invest igate the Keith ley model
130 Digital M ultimeter. Th e model 130 has a
sugges ted retail price of $ 115 and the accesso­
ry model 1304 carr ying case and stand has a
sugges ted reta il price of $ 10. Both are avail­
able from your local elect ronics distr ibut or.

R-E

A P Products
Powerace 103
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SOLDERLESS BREADBOARDS HAVE BEEN
around for quit e a while now, and they keep
getting bett er. Modular ization and simplifica­
tion are done with style .n this new offering, a
sleek breadboardin g package that includes
three power suppli es.

The Powerace 103 (AP products, 72 Corwin
Drive, Painesville, OH 44077) includes a 61/,

X 41/'-inch solderless breadboa rding area;
well-regulated +5 volts DC at 750 rnA, + 15'
volts DC at 250 rnA, and - 15 volts DC at 250
rnA power supplies; a zero -center ( 15-0-15
volts DC) edge-reading panel meter ; two Dar­
lington-driven, high-logic indicatin g LED's;
two debounced momentary switches providing
both tru e and comp lement 5-volt logic-level
outp uts; and two more slide switches that pro­
vide 5-volt logic-compatible high or low levels.
The six separate logic outputs, two logic-indi ­
cator inputs, th ree power-supply outputs, and
meter input are all available at panel-mounted
solderless tic-point blocks.

The Powerace 103's features make it espe­
cially appropriate for those circui ts that com­
bine some analog and some digital eleme nts,
and of cours e it's appropriate for use with a
circu it that is exclusively either type. The pow­
er supplies have proved to be adequate without
exception in this reviewer's experiments to
date. And the y are very clean . Ripple and noise
are less than 10 millivolts at full load for all
outputs, line and load regulation is bette r than
I %. Also, thro ugh the use of a 5554 regulator
and associated pass tran sistors, the ± 15 volt­
DC power-suppl y-outputs trac k, maintaining
the necessar y supply balance for critical amp li­
fier and converte r design.

T he momen tar y switches with both tru e and
continued on page 34

In-Dash Car Stereos
8-Track AM/FM$5250,,-----
Model JCS420 I\~

Cassette AMIFM$5750' :0~
Model JCS 505

Dig ital Cassette AM/FM $8995
with Clock Model JCS 507

Graphic Equalizer . -i .~ ~. '

Mode l GE 5000 $3995 ;t<t'MJ';a:
6x9 3-Way $1295 ea.

....,_ Speakers • 20oz. magnet
Model BP2000-59 TRO

=$=31f2-Digit 0.1% Digital e TouchfTest 20 Multimeter
\ Capacitance Meter \!!!. A portable

1_ ) ModeI 3001 $23375 bench-type
-"~=",.","""'=~, Model meter

Function Generator[-===::1:111 TT20
Model 2001 $157 95 l~ .......,__

Proto Boards Logic Monitor

~
• Automatically ~~l

Model --c ' . displays static and ' .
PB-l04 dynamiClogIC. .
Ful ly assembled Works With OTL, Model LM-l

$5995 ~~~lTL and $5995

15 MHz Miniscope

Autoranging
DMM

Triggered "\ 118-'" ~Md5e l_ __ Scope
Model1479A

Digital '
Pulsar Probe MOd~elDP-l00 \ ,

50 MHz
Pulsar Probe ModelDP-50 ..
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WAHl:~ TIwunal-Spo.tJCordless Circuit Tester ,
SOldering , Finds faulty components ' "
Iron . quicklyandeasily "

$29 95 . :.r Model $2995
Model

7S00 5800

FIDELITY Sensory Chess
Chess Challenger 7 Challenger$110.
$7995 ••;;-~I Voice Sensory

Model :'~rPJ"· Challenger
BBC . OUr....", _ $24995
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\lIZ
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Beckman DIGITAL MULTIMETERS

,~ ModelTECH 300$10995
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SCAN THIS REBATE

Save up to $25.The greatest scanner rebate ever offered
on America's leading line. Bearcaf Scanners.

.....
CO
CD.....

Rebat e expires May 15, 1981.

See your Bearcat Dealer for rebate
detai ls:" Then pick your kind of Bearcat
Scanner and save up to 525.
" Rebate offer good on consumer purchases made be­
twee n April I. 19HI and I\la y 15. 19Hl. Offer ~ood

only in U.S. A. Void where taxed or pro hi bited by law.
Restricted to one rebate per customer regard le...s of the
number of scanners purchased.

[§1 Elect ra Co mpany
DIVISion of Masco Co rp of Indiana
300 East Co unty Lm e Road
Cu mberland . Ind iana 46 229

In tern atio nal Bu sine ss Ot trce
Su ite 10 2 . 1828 Swi ft
No rth Kansas City, Missouri 64 116

scanner. Bearcat 250 with 50 : : ~;;~::::~!
chann els and searc h. store/recall.
Bearcat 220 that tunes in AM aircraft and
F l'vl publ ic se rvice. Bear cat 2 10XL,
America's best selling scanner. 520 rebate:
Bearcat 160 with smooth keyboard. 5 \5
rebate: Bearcat 150, the new low priced
no-crystal scanner. S10 rebat es: Bearcat III
and Bearcat 12. popular crystal scanners.
Bearcat Four-Six Thin Scan,'M 4 band 6
cha n nel hand -held scan ner. 55 rebates:
Bearcat 5, low-p riced crysta l sca n ne r.
Bearcat T h in ScanP' the sh ir t pocket
scanner.

525 rebates: Bearcat 300,
America 's most sophisticated

T his special rebate offer is good on eleven
of the most pop ula r Bearca t Scanne r
mod el s. No-c rys ta l fu lly sy nthes ize d
Bearcat Sca nne rs . M ult i-ba nd c rys ta l
Bearcat Scan ners. Pocket sized hand-h eld
Bearcat Scanners. One to fit any need. Any
lifestyle. Any pr ice range.

525 - 520 - 515 - 510- 55.

C 198 1 Masco Co rp of Indi ana

Choose from 11 models.

Now you can be a part of all the on-the­
scene police calls. fire calls, weather warn­
ings. and emerge ncy information broad­
casts the second they happen - and receive
up to a bi~ 525 factory rebate- on Bearcat
Scanners.
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complement logic outputs are called " logic
switches" by th e manufactu rer. Switch posi­
tions S3 and S4 (both the switches and their
tie-points) are each labeled with Q and Qdes­
ignat ions. Those are actually S PDT switches
that switch a ground to either the set or reset
input of an R/ S flip-flop made from a pair of
two-input NAN D gates . Since the first low
will tri gger the change of sta te, that essentially
deboun ces the switching. Also, tha t configura­
tion makes both the true and complement out­
put s available. Each can source 5 mA or sink
15 mAo

Swi tc hes S I and S2 are not debounced.
Th ose are small SPDT slide switches that con­
nect the tie point block to either +5 volts DC
thr ough a 470 ohm resistor providing a 10 mA
sourc ing capability, or to ground with unlimi t­
ed sinking capabil ity.

A P Products has tied toget her the power
supply grounds , meter ground, logic ground,
front panel , and the aluminum baseplate on
which the solde rless breadboards are mounted .
T hat provides an ample ground plane for a pro­
totype circuit, a definite aid when working
with high-frequency, high-speed, or noise-crit­
ical circuits.

Th e solderles s breadb oard s themselves are
two of the company's S uper-Strips that can
accommodate not only DIP IC' s, but most
active or passive, discrete or integ rated compo­
nents available. That is because they use indus­
tr y-standard O.l-inch contact spacing. Th e
1,680 solderless tie points are arranged in 16
distr ibution buses of 25 tie points each, and
two pairs of twin-rows of terminals. Each ter-

minal has 5 tie-points. There is a 0.3-inch
channel between the terminals of each pair or
rows. Th ere are 64 termin als in each row. If
that arrangement seems confusing, rest as­
sured that it is easy to understand and work
with. T he breadb oard is well described in the
application manual that accompanies the Pow­
erace J03.

Here is a product where the whole is greater
than the sum of its part s. Its styling is att rac­
tive and practical. The Powerace J03 is
designed with the user in mind. Compo nents
mounted on the breadboard and inst rumenta­
tion on the panel are easy to see, easy to reach,
and easy to work with. Even so, the Powerace
J03 takes up just a 7'/ . X l l/s-inch area on
your bench.

The Powerace 103 sells for $ 149.95. R-E

Heath Model VF-7401
Scanning Transceiver

CIRCLE 50 ON FREE INFORMATION CARD

THE HEATH COMPANY HAS RECENTLY AN­
nounced the addition of the model VF-740 J
Two-Meter Digital Scanning Transceiver to
the company's ever-popular ham radio line. Its
featu res include the ability to scan automati-

cally any I-MH z port ion of the two-meter
band selected by the opera tor . There is also a
priority channel activated each time the trans­
ceiver is turned on. That frequency is hard ­
wired into the logic at the time of assembly and
may be alte red at any time the opera to r
desires. Th e unit measures just 2'1. X 7'/ . X
10'1. inches and weighs five pounds.

In spite of the complexity and small size of
the model VF-740J, assembly is straightfor­
ward, if one takes one's time and carefully
studies the instru ctions provided by Heath.
Assem bly of the model VF-740 J should, how­
ever, only be attempted by someone with more
than a minim al amount of kit-building experi­
ence. As is the case with most other kits, some­
times the steps outlined by the booklet may
seem to be out of order to the builder who has
considerable experience. However, the con­
structor is most likely to find out later on that
the re were very good reasons for that par ticu­
lar sequence of assembly.

Prob ably the first th ing that comes to mind
as you look over the part s provided will be that
there appear to be too many PC boards to fit
into the small cabinet. Th ere are six PC boards
in all: The readout and VCO boards, both quite
small, and the synthesizer and receiver boards,
both somewhat larger, all mount on the upper
part of the transceiver chassis assembly. Th e
transmitter board is mounted on the underside
of the chassis and the power amplifier is
mount ed to the heat sink at the very rear of the
cabinet. Wh en the package is all assembled,
you may wonder how it can be serviced if it
fails to operate. As it turns out the boards can
be " lifted" enough to allow access to the
undersides without too much trouble. The only
problem we had, in spite of all the warni ngs

IIEVERBAS
.,BECOS.,O
CALLBACK
BEEII
IRE.



and the thorough inspections with a magni­
fying glass, was a solder bridg e on the receiv­
er 's oscillator injection from the synthesizer
board. Otherwise, the rig operated without a
hit ch afte r it was aligned.

Speaking of aligning and tuning, Heathkit
provides at least two methods of aligning the
receiver and tran smitter sections. One thing
that should not be over looked is to preset the
coil slugs as specified by the instructions. It is
amazing how close th e alignment of the receiv­
er will be at that tim e. Heath's instructions
state that the sett ing will be within two turn s
of the correct positio n. You can count on that
fact. We attempted to align the receiver using
instruments and found that it took consider­
ably longer than the preset slug method. On
the negative side of the instructions, we did
find a few steps where the arrow indicating the
operat ion was omitted or some other error was
discovered. However , since our unit was proba­
bly an early model run, it is possib le that those
problem s have been found and already cor­
rected . Even so, it took very littl e effort to
figure out exactly what was meant. As always,
Heat hkit has provided an excellent assembly
manual.

Freq uency selection is accomp lished with
three push-buttons located under the 7-seg­
ment LED readouts on the front panel. Th e
butto ns (I MH z, 100 kH z, and 10 kH z)
advance the freq uency of the transceiver at the
scan rate. If, for examp le, you wished to oper­
ate at 146.940 MHz, you would first place the
model VF-7401 into the manual mode with the
manual/scan button. You then advance the
freq uency by pressing the I-M Hz button until
the first position of the three-digit display
reads 6, the 100-kHz button until the second

position of the display reads 9, and the IO-kH z
button until the last position of the display
reads 4. You would then be operating on the
desired frequency. Th e unit would remain on
that frequency as long as it is in the manual
mode. Th ere is an offset switch that will add a
+ 5-kHz offset to the transmit and receive
frequencies. If you switch into the scan mode,
the transceiver will scan from 146.000 to
146.990 continuously. For repeater operati on,
transmit offsets of +600 kHz, -600 kHz, or
I MHz are available, in addition to simplex. If
you use a repeat er requ iring a sub-audible
tone , there are thr ee user-selectable frequen ­
cies for that purpose.

Th e transmitter is rated at 15 watts output
(at 13.8 volts DC input ) and is adjustable over
a range from 10 to 15 watts by a rear -pane l
control. Th e unit assembled and tested for this
article atta ined a solid 14 watts at 12.8 volts
DC on the lab' s power meter. Modul ation is
adj ustable from 0-7 kH z deviation. Spurious
and harmonic output is -60 dB.

Receiver specifications include a sensitivity
of 0.5 p.V for 12 dB S INA D (or 15 dB of
quieting) . Image and spurious reject ion is - 50
dB or greater. IF rejecti on is greater than - 80
dB. The squelch threshold is 0.3 p.V or less. In
lab checks we found that the receiver will
respond to a 0.1 p.V signal but that for reliable
squelch operation, a signal between 0.2p.V and
0.3 p.V is needed. That agrees with the pub­
lished specs. On-the-air tests indicate that sev­
eral stat ions can be heard weakly once the
squelch has been opened. Aud io output is 1.5
watts with less than 10% THO (2 watt s maxi­
mum.)

Oth er features include a front -panel combi­
nation relat ive signal strength/output power

meter and a 4-pin DIN microphone connecto r.
The unit tested came with a standard micro ­
phone. However , a Micoder (auto-patch en­
coder) unit can be wired for use with the mod­
el VF-7401 that will allow the transceiver to be
used for auto-patch operat ion. Power for the
Micoder is drawn dire ctly from the tr ansceiv­
er's power supply rath er than from its own
internal battery.

All in all, we found the Heathkit model VF­
7401 Two-Meter Digital Scannin g Transceiver
to be enjoyable to assemble and even more fun
to operate. The model VF-7401 Two-Meter
Digital Scann ing Transceiver sells for $339 .95
and is available from The Heath Comp any,
Bent on Harbor, MI 49022. R-E

B&K Precision Model 1520
20 MHz oscilloscope
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MOST TECH NICIANS WILL TESTI FY THAT AN

oscilliscope is among the ir most valua ble

Take advantage ofyour Zenith distributor's exchange
program for genuine Zenith replacement modules, tuners, channel
selectors,and sub-assemblies.

It's one sure way tokeep a Zenith all-Zenith. With replace­
ments remanufactured for reliability by Zenith people as expert
asthose who madethe originals.

Seeyour Zenith distributor now about an exchange program
for Zenith replacement modules,tuners, channel selectors,and
sub-assemblies no"outside" source can match!

Call now before another costly callback cuts deeper into your
bottomline!

A/ways insist on Zenith exact replacement
parts, tubes and accessories.

t!!J

The quali ty goes in before the name goes on@

Zenith Radio Corpor ation /Service, Parts & Accessories Division /11000 Seymour Avenue /Franklin Park, Illinois 60131
CIRC LE 62 ON FREE INFORMATION CARD
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pieces of tes t eq ui pme nt. N ow there is a new
breed of those instrume nts fea tu ring tri ggered
swe ep. Eve n kit co mpanies now produce trig­
ge red-sweep osci lloscopes rat her than the old
co nt inuo us-sweep devices. T he main adva n­
tag es of th ose new scopes a re better definition
and higher frequency response . T he B& K Pre­
cision model 1520 is an exce llent exam ple of
th at new techn ology.

T he model 1520's circ uit ry is built aro und a
circu lar C RT tha t uses a brill iant blue P3 1
phosphor . An 8 X 10 ce ntimete r gra t icule
comes with th e scope, and a replaceab le vect or ­
sco pe grat icule is incl uded for T V work.

T he model 1520 is very co mpac t (approxi­
mat ely lO X 7' /, X 14 inches ), and weighs 20
pou nds. Its a lumi num cabi net is finished in
brown and beige, with a brushed aluminum
pan el. An adj usta ble ca rry ing hand le doubles
as a t ilt stand. T wo pro bes are included , each in
its own zippe r pou ch . Th e probes are low­
cap ac itance types, per mitt ing high -frequency
usc with minimum circuit loadin g. Sw itc hes
allow you to selec t di rec t read ing or 10: I atten­
uati on of test point signals.

T he oscillosco pe fea tures high sensit ivity (5
mill ivolts per div ision), with ca libra ted swee p
ra nge s from .5 micr osecond to .5 seco nd per
division. Ver t ica l-input imp edance is I meg ­
ohm shunted by 27 pF.

Sweep res ponse offers high resolution from
DC to beyond 20 MHz. In ou r tests, we were
able to main ta in high defi nitio n through 40

. M H z before di stortion became apparent.
Over sho ot is less tha n 3% (100 kHz sq ua re­
wave) . A built - in X l 0 mag nif ier switch

stre tches th e horizont al sweep, permitting you
to exte nd th e upp er-frequ ency limit. The mag­
nifier also lets you examine a detailed portion
of th e wave form . A . I-volt (P-P) sq uarewa ve
calibra tor is built in. Th at ca librator pr ovides a
convenient setup for making waveform mea­
sure me nts.

S ync hro niza tion is ver y stable, locking on to
inpu t waveforms and maintaining its hold
th rou gh th e upp er limits of its frequency
range. A min or to uchup of the tr iggering ver­
nier is nec essar y if th e input waveform is
cha nged con siderably in freque ncy . In our test ,
trigger ing became a little touchy at the highest
frequency input but it was a lways rock stea dy
after adjustment. Int ern al or exte rnal tri gger­
ing is available. A 17.5-n an osecond riset ime
assures a distort ion-free display at high fre­
quen cies over the full viewing area of th e
screen.

In th e d ua l-trace mode, th e traces may be
ind ividually adjusted . Alterna te sweep or 200­
kH z ch op modes ca n be selected for the dual­
swee p display. Tw elve calib rat ed volt age sca les
(5 mill ivolt s to .20 volts per division) pr ovide
accurate measurements on both channels.
Sw itc h-selectable synchroniza tion sources are
cha nne l A, cha nne l B, line , internal , or exter­
nal. Addi tiona lly. each sync source may have
posi tive or negati ve polarity.

The two cha nnels may be integrated a lge­
bra icall y. letting you display a sing le tr ace that
is th e sum of th e two inputs. T hat cap ability is
exce llent for displaying differ ent ial volt ages or
distortion . Th e two cha nnels may also be dis­
played at right angles (X- Y) for th e purpose of
graphic d isp lays.

A Z -axi s input (intensit y modulation) is
provided for tim e and frequ ency markers.

Trace rot ati on may be done electrica lly by
adjust ing a front -pan el con trol.

There ar e man y uses for an osc illosco pe as
versatile as the model 1520. Digita l-log ic
applica tio ns allow you to des ign . analyze. and
troubleshoot both professional and hom e­
entertainment micr opr ocessor and co mpute r
circuitry . For video applicat ions, the model
1520 is useful in aligning and sett ing up
CA TV j MATV installati ons and television re­
ceiver s. In addition. a built-in sy nc separator
cir cuit is inclu ded for an alyzing co mposite vid­
eo signals.

C itize n' s Band and low-band communica­
tions equipment may be analyzed dir ectly with
the model 1520. Modulation patterns, R F
peaking. and IF alignment a re grea tly simpli­
fied with thi s instrument. Digit al -dat a trans­
missions and single-side band exc iter a lignme nt
are mad e much easier with a laborat ory -qu alit y
oscilloscope such as the model 1520.

The accompanying manual is well writt en
and will gr eat ly assist both the beginner and
the vet eran service techn ician. The manual
contain s man y illustrations.

We were very impressed by th e qual ity of
construction and thoughtful design of th e new
model 1520 oscilloscope from B& K Precision.
We think you will be too. The model 1520 is
not inexpensive. but it offers th e user quite a
bit for his money. If you are in th e ma rket for a
qu alit y top-of-th e-lin e osc illoscope. it would be
worth your while to tak e a care fu l look at this
one.

The model 1520 osci llosco pe sells for $840
and is available from you r local e lectr onics dis­
tributor. For further informati on. write B&K
Precision Dynasca n Co rporat ion. 646 0 Wes t
Cortland Street , C hicago . IL 60 635. R-E

CI)
o
z
o
a:
f­o
UJ
-I
UJ

6
o
<l:
a:

36

Your best CJuidethrouCJh
the solid statejunCJle...

The neH 1981 RCR SK series
Replacement Gui e



Wilson WV-1A Four-Band
Vertical Antenna

J
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SOME HAMS LIKE VERTICAL ANTE NNAS . SOME

don't. The argument is not clear cut, as there
are many variables in operation when com­
pared to horizontally-polarized antennas. Ver­
ticals do have a lower angle of radiation (good
for ground wave and DX), and they take up
less room, generally requiring only one support
point.

Arguments agai nst t hem include their vul­
nera bil ity to elect rica l noise (which is often
vertically polarized) , and their lack of direct iv­
ity making them susceptible to QRM (inter ­
ference from othe r stations) from every direc­
tion . T hey are certainly more expensive, as
they must be solidly bui lt for self support.

They also requi re an elaborate ground syste m
for efficient operation.

But we were not inte rested in the pro or con
argume nt when we ordered Wilson's new WV­
l A for evaluation. We were interested in how
the new produ ct would compare to sim ilar
antennas fro m competitors like Hy-Gain,
Hust ler, and Mosley.

Assembly
Th e WV- f A is securely shipped in a heavy­

dut y cardboard box and packed in sty rofoam.
Unpacki ng the unit, we were pleased to discov­
er that the antenna is made of high quality
taper-swaged seamless aluminum tubing of
heavy enough gauge to be self-supporti ng
without guying. Th e heavy-du ty bracket is also
as sturdy as any we have seen for a moderately
priced ante nna system . A SO-239 female coax­
ial connector (included ) allows for convenient
connect-disconnect to the transmission line.

All assembly hard ware is packaged in a plas­
tic bag. A parts list is provided with a check-off
procedure to verify correc t facto ry parts count.
Part num bers, quantities, measurements, and
descriptions are all provided so that no mistake
is made while reviewing the hard ware provid­
ed, or when ordering replacement parts .

To aid in assembly, detailed illustrations are
included in the assembly manual. Spacings,
ident ification details, and assembly proced ures
are thoughtfully illustrated.

As with all other aluminum antenna ele­
ments, we would recommend app licat ion of
anti -corrosive paste at all aluminum fittings
and joints to preserve cont inuity. Normal
weath er ing encourages elect rolytic corrosio n
of most metals, especially aluminum. If you

live anywhere near the ocean, that protection is
especially import ant. Unfortunately, anten na
manufacturers no longer supply a complimen­
tary package of that protective paste with their
products. The paste will have to be ordered
separately from oth er sources.

Although it is theoretically possible to
mount a vertical anten na against an actual
ground (th e eart h), a perfect ground count er­
poise is rarel y (if ever) found in natur e. An
art ificial ground plane consistin g of radials is
always recommended. To test that, we decided
to mount the WV- f A on a ten-foot ground pipe
driven into rocky, wet soil. No ground radials
were used.

Since the WV-f A is made of thick-walled
aluminum tubing, no add itional guying was
necessary. Th e trap-l oading coils are high-Q,
providing sharp resonance near the band cen­
ters. Na tura lly, with tun ed traps, bandswitch­
ing is automatic. When properly tuned , the
WV- f A needs no further adjustment for four­
band opera tion.

T he antenna is designed to properly match a
50-ohm transmission line, standard for all
communications equipment. Since the antenna
is fed at a low impedance point, high voltage
are over is not a consideration. Conductor sizes
arc more than adequate for full legal power
limit- 2 kilowatt s PEP in the amateur service .
When ideally moun ted and adjusted. it is pos­
sible to get a 1.1:I VSWR n all bands. Actu­
ally, that low reflected powe. will only occur at
one frequency . The high-Q coils allow the
VSWR to increase to about 2:1 at the band
edges on 40 thr ough 15 meters, and it is signif­
ican tly higher on 10 meters.

Without radias shar p resona nce is not easi­
continued on page 42

The RCA Replacement G~ide tells you how to
make over 170,000 solid state replacements
using fewer than 1,400 SK and KH types.

Solid state is growi ng fast. So fast that ser­
vicin g it puts you in a jungle of brands and
unfamiliar compon ents with new and different
ap pl ications. •

The 1981 RCA SK Series Replacement
Gui de takes yo u through these uncharted parts
with conf idence and knowledge .

Over 170,000 foreign and domestic replace­
ments are listed in this one handy book. With it ,
yo u can find RCA SK replacements for transis­
tors, rect if iers, thyristors, integrated ci rcuits
and hig h-vo ltage t rip lers in just seconds.

Clearly indexed and easy to understand, the
guide conta ins 1,382 RCA SK and KH types ­
incl uding 200 new types for '81. A conven ient
dual-numbering system helps you quickly f ind
the proper SK repl acemen t. For exam pl e:
SK3444/ 123A. The guide is also invaluable fo r

many industrial applications. Use it to make
MRO replacements right from your shelf.

So when you 're working in the solid state
jungle, get yourself a great gu ide - the 1981
RCA SK Series Replacement Guide. Itdefinitely
leads the way . Pick up your copy now from you r
RCA SK dist ributor or send a check or money
order for $2.25 to: RCA Distributor and Spec ial
Products Div ision, P.O. Box 597, Woodbury,
N.J. 08096 .
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Simulated TV Reception
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o Check if interested in G.!. information .
o Check if interested ONLY in classroom training in Los Angeles.

TECHN IC A.L -TRAOE TRA IN ING S INCE 1 90~

R e s id ent li n d Home.St udy S choole

4lOl SO. FIGUEROA ST.. LOSANGELES. CAo 90037

Name Age __

Address _

Apt. City _

State Zip _

~ • • • ._ • • • __ • • _ . __ B. __

r- --··----···-- -----------·f -...,~
NATIONAL TECHNICAL SCHOOLS ~.
4000 South Figueroa Street. Dept. 206-014 - .....~...l
Los Angeles. California 90037

Please rush FREE color catalog on course checked below

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

IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

WIDEST ARRAY OF LID-STATE
AND DIGITAL EOUIPMENT EVER

FE DBY ANY HOME STUDY SC

NO OBLIGATION.NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

1. The NTS/HEATH H-89 Microcomputer features floppy disk stor­
age, "smart " video terminal, two Z80 microprocessors, 16K RAM
memory, expandable to 48K. Available in NTS's Master Course in
Microcomputers.

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit
featuring an on-board 20 column alphanumer ic printer with 20
character display. A 6502-based unit 4K RAM, expandable.
Available in NTS's Microprocessor TechnologyCourse.

3. The NTS/KIM-l Microcomputer A single board unit featuring a
6 digit LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with 1K
of RAM memory, expandable. Available in NTS's Master Course in
Electronic and Industrial Technology.

Now, for the first time, you can learn all about micro­
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we' ll

show you how to program it to do what you want.
It's the perfect opportunity for you to learn BASIC

high level language programming and assembly
language programming.

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

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

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

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

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

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you'll encounter in the field.

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

Air Conditioning and Home Appliances. Check
card for more information.
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SERVICI NG MODERN ELECTRON IC PROD UCTS

is much easier when you have the latest trou­
bleshootin g meth ods at your disposal. Most
modern equipment has some digital circuitry,
and in the future there will be much more of it.
Because of that , there is a growing need for
special test equipm ent designed to test dig ital
circ uitr y. One such item is a logic probe that
makes digital servici ng a lot easier than analog
circuit tracing.

The Non-Linear System s model MLB-I Lo­
gic Probe is a specialized unit used in testing
all types of digital circuit s. It draws power
from the equipment under test and will accept
power supplies of up to 30 volts (maximum).
The unit contains reverse-polarit y protec tion.
The input is switch-selectable and will accept
DTL /TTL (5 volts Ved or CM OS/MOS
(HTL at 15 volts Vcd logic up to a maximum
frequency of 10 MH z. Three LED indicators
on the model MLB-I will tell at a glance the
logic state of the device being tested.

In normal use the model MLB- ] is first con­
nected to the power supply of the unit under
test with the alligator-clip-terminated leads
atta ched to the logic probe. In most applica­
tions all that 's requ ired to check the device will
be to touch the built-in probe to a pin of the
gate (or other logic device) under test. The
logic state at that pin will be shown on the
LED 's on the top of the model M LB-I . For
instance, if a pulse appears at that particular
pin, the LED marked PULSE will flash and the
LED that indicates the nature of the pulse will
also be lit (or will be going on and off indicat­
ing that the logic level at that point is changing
from a " high" to a " low" .

The model M LB-I can also be used to deter­
continu ed Oil page 44

Non-Linear Systems Model
MLB-1 Logic Probe

CIRCLE 105 ON FREE INFORMATION CARD

We field-tested the WV-IA for about two
month s, observing its electrical and physical
react ion to wind and rain. Overall, it has held
up well. Wilson offers a one-year warranty
covering performance and workmanship. The
WV-I A seems to be honestly priced , and com­
petit ive with other similar vert ical trap anten­
nas available for amateur radio applicat ions.

The WV-I A sells for $59 .95 and is available
from Wilson System s Inc., 4286 South Polaris
Ave., Las Vegas, N V 89 103. R-E

We found the adage about vertically-polar­
ized electr ical inte rference to be a myth at our
location. Our noise is mostly horizontally
polarized, and the vertical was far less suscepti­
ble to electr ical interference than was our hori­
zontal dipo le.

Caveat for SWL's
T he WV- I A is not a general-coverage anten­

na. Although it is capable of excellent perfor­
mance (t ransmittin g and receiving) on the 7,
14, 21, and 28-MHz amate ur bands, it will not
work on frequencies betwee n those range s.
The high-Q coils presen t high impedance path s
at frequencies far removed from the design
center frequencie s. Shortwave listen ers will get
bette r results from a 20-to 50-foot random
length of wire on the non-amateur frequen­
cies.

To order you r copy :
Complete coupon and enclose it wit h
your check or money order for $6.00. We
will sh ip your repr int , postpaid in U.S. and
Canada within 6 weeks of receipt of your
order. All others add $3.00 for postage.
New York State residents must add 48¢
sales tax.

(Name)

Send away today for your 36-page book­
let contai ning complete reprints of all
seven articles in the series on Backyard
Satellite 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 Satellite TV Receiver.
• TELLS ALL ABOUT domestic satelli te
communicat ions, with fu ll details on how
you can pu ll those elusive TV sig nals fro m
space.
• LEGAL REQUIREMENTS, tech nical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electron ics skills
you need,
• RECEIVER CHARACTERISTICS, tech ­
nical detai ls and specif icat ions, along
with examples of actual receivers built at
comparatively low cost.

r-------------------------------------------------- - -~: b II-Ell! 11'81I1 I Please print
: Satellite TV Reprints
I 45 East 17th Street
I New York, N.Y. 10003
I
I (Street address)
: I want reprints @ $6.00 eac h, postpa id.
I I have enclosed $ . N.Y.State residents _
I must add 48¢ sales tax. (City) (State) (Zip)

~-------------------------------------------------- - - ~
Don't miss out again!

• ANTENNA DESIGN... and exactl y how
you can build a spherical antenn ae, while
keep ing total earth station cost for the
complete system under $1,000.
• THE FRONT END is cr itical when you
bu ild your own system . We help you ex­
plore several different appr oaches to
making one that will work for you.
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct­
fro m-sate lli te TV reception in your own
ho me.

Iy obtai ned, and actual SWR values are not
predictable. As prev iously ment ioned , we
mou nted the WV-IA on a IO-foot ground pipe.
As expected, VSW R was high, and the anten­
na would not per form well.

It if is not possible to provide an effective
ground plane using either a large conductive
mesh or radials, the antenna should be isolated
as high above ground as possible. Wilson has
an opt ional radia l kit available that consists of
heavy-gauge, twiste d wire with porcelain egg
insulators. Cutting instructions and mounting
tec hniques are well desc ribed in the accompa­
nying literatu re. With rooftop mounting, and a
carefully designed radial counterpoi se, a verti ­
cal antenna gives a good accounting of itself.

EQUIPMENT REPORTS
continued from page 37
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EQUIPMENT REPORTS
continued from page 42
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Drake Rl General
Coverage Receiver

RECENTLY, THER E HAVE BEEN MANY NEW EN­

tries into the general-coverage shortwave re­
ceiver market. That is certa inly good news for
the hobbyist because many of those receivers
reflect the sophistica ted technology that was
developed du ring the CB boom.

While the majority of those new receivers
are impor ted, one noteab le exception is the
model R7 from Drake. It features a six-digi t
LED readout with the sixth digit allowing fre­
quency accuracy to th e nearest ten th of a kilo­
hertz (l00 Hz) . A 25-kHz crystal calibrator is
also included in the model R7 .

A variety of selectivity optio ns are available
from the manufacturer. Those include 4.0-,
1.8-, 0.5-, and 0.3-kHz filters that sell for $55
each. A 203-kHz filte r is supplied with the
receive r. All filters are 8-pole crys tal devices.
Image and IF rejec tion are at least 80 dB
down.

One feat ure that added to the popularity of
Collins Rad io equipment years ago was pass­
band tu ning. Th at technique allowed the user
to slight ly vary the IF of his receiver to remove
an adjacent inte rferi ng signal. The model R7
has passband tuning and it works well. A tu na­
ble IF notch filter let s you attenu ate the
annoy ing heterody ne (whistle ) from a nearby
station without interfering with the desired
signa l.

Th e sensit ivity of the model R7 is 0.5 micro ­
volts in the SSB/CW mode on shortwave, and
2.0-microvo lts AM . At lower freque ncies, sen­
sit ivity drops off somewhat : 1.0 microvo lt­
SS B/CW and 4.0-microvolts AM below 1.5
MHz. Frequency coverage is 10 kHz to 30
MHz, continuous tuning.

The sensitiv ity may be imp roved somewhat
by using the built-in preamplifier. Altho ugh
the preamp is capa ble of 10-dB gain, addi tiona l
circuit noise restricts the useable gain to about
5 or 6 dB.

The model R7 is a triple-conversion super ­
heterodyne receiver, upconver ting to its first
IF at 48.05 MHz. A second IF of 5.645 MHz
and a third IF of 50 kHz both help provide an
ultimate selectivi ty of at least 100 dB.

While it is relative ly simple to build a high­
sensit ivity receiver using modern IC's, stab ility
is ano ther matter. A rece iver may dri ft off fre­
quency as its components change temperat ure.
Mec hanica l deformation of the chassis caused
by bumpi ng can also cause dramatic shifts in
freq uency. T he model R7 disp layed neither of
those shortcomings, staying right on frequency
from warm up, even with the BFO tu rned on,
and did not shift in freq uency when slapped on
the sides and top of its cabinet.

The RI T (Receiver Incremental Tuning)
feature is not of particular value when the
receiver is used alone but, when used with a

continued on page 104

Non-Linear Systems, Inc ., Box N Del Mar,
CA 92014. R-E

needle probe lets you reach test points on a
crowded PC board . For high-frequency use,
th e model MLB-l comes with a six-inch
ground lead (with an alligator clip) that may
be plugged into the tip of the tester (near the
probe) and connected to a ground (or com­
mon) point near th e device under test.

For those of you who like to know how
something is buil t , the model MLB-l test ed is
built on two tiny epoxy-glass PC boards. Con­
struc tion is excellent and the device should
withstand hard use . The instruction sheet sup­
plied (both sides of a single sheet) contained a
grea t deal of information although there was
no schematic or servicing data.

If you ofte n, or even occasionally, service
digital equ ipment you owe it to yourse lf to
che ck int o the model MLB-l . The model
MLB -l Logic Probe sells for $44 .95. From

~HITACHI

V·302B s V·152 B

Put II proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensit ivity (1 mV/div.} IOX sweep magnif·
ication..front panel XY ope ration trace rotat ion ...Z·axis
input.. .and more. Need greater bandwidth? Our V-302
model is the only 30MHz dua l-trace scope with signal delay
line priced under $1000. with all the above features, to
make your testin g operations fast, easy, and accurate.
Reliability is excepti onal too . (As you 'd expect from a
rnanufecturer with over 20 years of experience "outscop­
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backed by • 2'year warranty...the longest in the
industry . Whethe r you use it for teach ing or repairs, for
video , audio, or com puter testing, you can't find more
scope for your dollar than at Hitachi. C. II for more details.

Call For
o V·15 2 B,15 IMHz Dual Trace 5735 * \ Special Introductory
o V-302 IB,30 ,MHz Dual Trace 5995* PriceOIfer

*Probes Included.

Hitachi...The measure
of quality.

Normal Pnce

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

• Extra-high sensitivity; vertical sensitiv ity of
lmV/dlv. now available.

• Built-In signal delay line for leading edge obse rva­
tion of quick-rising waveforms (V·30l and Y·302).

• X-Y operation very convenient for mea suri ng
phase difference of two waveforms.

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

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

• Z·axls Input provlded-posslble to use as CRT
display.

• 0.2)Js'"'0 .2s·wlde sweep ra nge setting.
• One-touch shifting waveform slopes.
• Five modes of vertical deflection operation

(Type Y-152 and V-302).
• Panel iayout with color-coding of respe ctive

functions.

Hitachi Oscilloscope Y·152 B
DC·15MHz dual -trace

1, TV sync-separat or circuit
2, High-sensitivity lmV/div (5MHz),
3, Signal delay line
4. X-Y operat ion

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

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

1, TV sync-separator cir cuit
2. High-sensitivit y 1mV/div (5MHz)
3. X-Y operatio n
4, Sweep-time magnifi er (10 times)
5, Trace rotation
6. Z-axis input (Intensity modulation)

(Alao available In alngle ·trace)

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~4~~~:-2~~.4 CIC
NEW YORK. N.Y. 10036212·667·2224

ADIMI«:E IS PROUD
TO INTRODUCE

The ~HITACHI Line
of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by

A Two-Year Warranty

mine if a random pulse is act ivat ing some piece
of equipment when it should not lie doing that.
When you place the memory/pulse switch on
the side of the probe in the MEM position, the
LED will remain on after the first pulse. Th at
lets you conn ect the device to a circ uit you
suspect is generating a random pulse. You can
do other things and need . only to check the
model MLB-l to see if indeed a random pulse
was generated. The model MLB-l can similar­
ly be used to see if an inactive circuit becomes
active. Those exampl es are ju st a few applica­
tions for a digital logic prob e.

The model ML B-l is very convenient to use.
Its small size (1' / . X 5'1, inches) makes it easy
to hold and the I' j, -inch, partially insulated ,
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r.rcleoBwiew knows a br~ght ide
when it sees one.'

Video Review magazine tests a lot
of sophisticated video products.

They get to see virtually every
make and type of co lor TV receiver

Which makes their selection of
Magnavox as their standard TV
receiver pretty impressive.

"We thought the Magnavox picture
quality andresolution weresuperb:'

"Ever since Video Review began
testing products" says the maga­
zine, "we've been looking for a
top qua lity, 19-inch TV set that
might serve as a standard of refer­
ence for all of the other products
we test. . .video cameras, video
cassette reco rders , video cassettes.

"We tho ught the Magnavox
picture qu ality and resolution were
superb, and that off-the-air sensitiv­
ity was also extremely good .

"Major VHF channe ls were
received with uniformly acc urate
color fidelity.This receiver
produced superior color pictures

even when using its own indoor
VHF and UHF antennas:'

"The special tuning features and
remote control capabilities of the
Magnavox receiver areawesome:'

"The tuning system is pure ly elec­
tronic and totally d igi tal ~ ' they co n­
tinue. "There is a fine tune switch
and a memory lock button . If any
channe l is received mistuned, the
user simply fine tunes up or down
in freque ncy by holding the button ,
and when perfect tuning has been
achieved, the button is released and
the memory lock button is
depressed once .

"Nearby is Magnavox's Video­
matic feature. Depressing this
button activates the electronic eye
for automatic br ightness adjust­
ment, co lor adjustment circ uits and
automatic fine tune:'
'~ ..unusually good forany receiver."

Overall. Video Review rated the
Magnavox 9.5 or better (out of a

CIRCLE 61 ON FREE INFORMATION CARD

possible 10.0) on Video Quality,
Reception Sensitivity, Color Fidelity,
and Video Resolution and Fidelity.
As they put it, ': ..unusually good
for any receiver."

We can only add that once you
see a Magnavox co lor TV at you r
Magnavox dealer, we think you'll
agree.

For Magnavox co lor TV specifi­
cations, write Magnavox Con sum er
Electronics Company, Dept. 700 ,
PO. Box 6950, Knoxville,
Tennessee 37914.
C 1980 MAGNAVOX CON SUMER ELECTRONICS CO

The brightest ideas in the world
are here to play.



Asphalt company
smoothsout

repairoperations
with MRO parts from Sylvania ECG.
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Waitipg three or four weeks for OEM
Silicon Controlled Rectifiers to arrive
from halfway across the country is no
way to keep essential equipment in full ­
ti me operation .

An asphalt company in Montgomery,
Ala .. solved that prob lem w hen they
discovered For bes Godfrey TV Elec­
t ronics, the local Sylvania ECG distrib­
uto r. Forbes Godfrey found the exact
replacement SCRs they needed listed
right in the Sylvania ECG Industrial
MRO Replacement Guide. Not only did
they get the ir SCRs right off the shelf.
they got them at a much better price.

But, you don 't have to have that kind
of delivery problem to get high-speed
action from your Sylvania ECG distrib­
utor. He can give you fast service on
replacements for linear and digital inte­
grated circuits, t riacs. SCRs, transis­
t ors, zeners and more t han 70,000

other semiconductor evrces.
He can also help you avoid fut ure

emergencies by working w ith you to
set up yo ur own mini-stock inventory
of key parts tailored to you r particular
needs. And since the electrical specifi ­
cations of many ECG replacements
actually exceed those of the or iginal
parts , he can help you upgrade th e
reliability of many types of equipment
at minimum cost .

He also has the famous "Sylvania
ECG Industria l MRO Replacement
Guide and Catalog" wh ich provides
technical information , and cross­
references more than 70,000 indus­
trial part numbers.

Get your copy where you get the
parts-at your local Sylvania distribu­
tor.

TO FIND OUT WHER E HE IS,
CALL TOLL-FREE 800-233-8465.

SYLVANIA lam





MAGNAVOX OPTICAL VIDEODISC

RCA CAPACITANCE VIDEODISC

JVC CAPACITANCE VIDEODISC

NOT YET ON THE MARKET, the JVC
VHD system offers a capacitance-type
videodisc that does not have a
groove. So far, in addition to JVC,
General Electric, Matsushita Electric
(Panasonic), Thorn EMI, Sansui,

MAGNAVISION PLAYER WITH the lid up. The
unit cannot be turned on until the lid Is closed.

IT'S TWO YEARS OLD NOW. This
player was first introduced to the
public in Atlanta, Georgia on Decem­
ber 15, 1978. On that same day the
handful of available equipment sold
out. Today, improved versions of the

RCA VIDEODISC PLAYEA. Disc Is Inserted, In
its case, Into the player. Your hand never
touches It.

JUST APPEARING ON THE MARKET
is the RCA videodisc player . They
have dubbed it a CED (Capacitance
Electronic Disc) system. RCA tells
me that this system was selected for

en JVC-TYPE PLAYER MADE BY Panasonlc is not
~ yet available to the consumer.
z
o
a:
f­
a
w
...J
W

6
15-c
a:

48

player are available along with a wide
range of records (videodiscs) to play
on the machine. The current price is
under $700 and reasonable numbers
of these players are available now.

The disc itself looks very much like
a conventional long-playing phono­
graph record. It's different in that it
delivers video and audio signals to a
standard color TV set. Since only a
beam of light from a low-power solid­
state laser touches the disc, it can be
played again and again without wear
or deterioration. A single side of one
disc can deliver up to 1 hour of view­
ing, in color, with stereo sound.
Others play for only 30 minutes on a
side, but can be played frame by
frame for still presentations or stop
action .

The disc itself rotates at 1800 RPM

development after carefully research­
ing alternative approaches. It is less
expensive than the optical videodisc
players at its announced, under $500,
price.

The CED system which will also be
offered by Zenith in about six months,
followed by Hitachi, Radio-Shack,
Sony and others, uses plastic discs
with spiral grooves. A pickup stylus
rides the disc grooves, thus reducing
the complexity of the mechanics that
control stylus movement. Features
such as Visual Search and Rapid
Access, both in the forward and re­
verse directions are available on all
RCA CED discs and players. High­
quality picture performance, up to
two hours of playing time (one hour
per side) are system features.

Hitachi and others have said that they
also will produce the unit.

The player reproduces full-color
video programs with two-channel
stereo sound. The player rotates the
disc at 900 RPM and is capable of
visual forward and reverse slow mo­
tion, forward and reverse fast motion,
search or stop-action mode. Like
the RCA unit it offers front loading
and your hands never touch the disc.

VHD stands for Video High Density,
and it offers two optical features the
others systems do not. The first is a
random access capability that will
permit the viewer to program more
than 10 separate segments for play­
back, in order, and at the particular
speed selected for each segment.
The second is a digital audio proces­
sor that when added to the basic

and each frame (1 or 2 to a rotation)
is individually coded with normally
invisible index numbers and can be
selected quickly when used in players
that have a random-access feature.

Right now both Magnavox and
Pioneer offer optical videodiscs for
sale in the US. At the winter CES
Show in Las Vegas Gold Star and
Kenwood both announced and
demonstrated optical videodisc play­
ers.

I've had the opportunity to actually
spend a lot of time with both Magna­
vox and Pioneer videodisc players. I
can assure you that they work, work
well, and are easy to use. They do
deliver pictures and sound that are
superior to what you currently view
on "live" .TV broadcasts and video­
tape players.

I've also found that right now (end
of January 1981) discs for this system

I have not yet had the opportunity
to test, in my home, the RCA player.
My only personal contact with it .to
date has been at press conferences
and the Winter Consumer Electronics
Show, this past January . What I have
seen indicates the capability of de­
livering a better than broadcast­
quality picture. However, the players
demonstrated at the CES show all
evidenced a background hash in the
picture. It was not visible at normal
viewing distances, but when you got
up close to the screen it was there.

Remember, these may not have
been production units and a show
atmosphere can create interference
conditions that would not occur in
your home. When I have had the op­
portunity to check out the player in
an at home environment, I'll present
a more complete report.

player provides 4-channel PCM (Pulse
Code Modulated) stereo sound for
audio enthusiasts.

While the VHD system uses a
capacitance playback system, there
is no groove to guide the stylus
around the disc. Instead the diamond
stylus follows invisible spiral tracks
consisting of micro-pits in which
both pilot and main signals are
recorded and used.

The playback stylus has an elec­
trode that detects capacitance varia­
tions between the disc and the stylus .

The VHD disc is slightly smaller
than that used by the other systems.
It is only 10 inches in diameter and
provides the same 2-hour maximum
playing time.

Disc and stylus are both subject to
wear. As a result'they do have to be
replaced periodically. However the
wear is much less than that of the
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MICRO PITS IN THE SURFACE of the videodisc
carry the encoded video and audio information.

are st ill relatively hard to come by.
However, that problem seems to be
easing . In fact I just received the first
in a new series of " Interact ive Video­
discs." The one I have lets you watch

CAPACITANCE PICKUP RIDES the groove In
the RCA videodisc system.

The player is simple to operate.
The videod isc is stored in a protec ­
t ive plastic sleeve or "caddy. " The
caddy and disc are inserted into the
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THERE'S NO GROOVE in the JVC VHD VIdeo­
disc. it too Is a capacitive type disc.

RCA system. JVC's claim is 2000hours.
Demonstrations of these players at

the Consumer Electronics Show this

a football game and simultaneously
Iisten to the respective team coaches
comment on the action. At the end is
an interact ive quiz fo r the viewer .

The disc is never turning when the
player lid is open . At 1800 rpm, a
rotating disc could become a dan­
gerous device indeed.

The information encoded on the
optical videodisc is the resultant of
three FM signals. These signals are
8.1-MHz FM, modu lated with com­
posite video (includ ing chroma); 2.3­
MHz FM modu lated with channel-1
sound; and 2.8-MHz FM modulated
w ith channel -2 sound. Each sound
carrier has a maximum deviation of
100 kHz. The bandpass of the video
carrier extends from below 4 MHz to
above 12 MHz so that all necessary
sidebands can be included.

Advantages of the optical video­
disc inc lude no disc wear after re-

p layer. The caddy insures that the
d isc is always correctly loaded as
well as protected when the disc is not
being played. When the caddy is re­
moved the disc remains in the player.

The RCA CED videod isc can store
two hours of recorded picture and
stereo sound on adisc. A spiral "V "
shaped groove gu ides the diamond
pick up stylu s as the disc rotates at
450 RPM. The t ip of a thin metallic .
electrode on the flat tra iling-edge of
the sty lus serves as a capac itance
probe for the recovery of the signal.
The con ductive surface of the disc
serves as the other plate of the
capacitor. As the disc rotates, and
the stylus tracks along the groove.

Advantages of the CED system in­
c lude low cost fo r both the player
and the disc (the disc is much simpler
to make than the optical videodisc) .

last January were very impress ive.
Video qua lity was excellent and all
the optional featu res worked. The
equipment is not yet available, al­
t hough you may be seeing early
models before the end of this year.

The video signal carrier is at 6.6
MHz and has a 1.8-MHz freq uency
dev iation. Luminance bandwidth is
3.1 MHz. Both aud io chan nels have a
20-kHz bandwidth with a 60 dB signal­
to -noise ratio .

As a combination video-audio play­
er , the VHD system appears to hold
great promise. If it were available to­
day witt- all its options, I would prob­
ably like it better than either the opti­
cal videodisc or the CED system. Un­
fortunately, it is not available today .
Further, pr icing for the complete sys­
tem is not known. Therefore, I would
not recommend waiting for the VHD
players to appear before dec iding on

peated playings, no stylus wear; the
dis c is difficult to damage and is easy
to clean . Slow motion, stop mot ion
and random access are easy to pro­
vide. The unit delivers stereo sound .

Disadvantages are a complicated
servo system required to enable the
laser to tra ck the signal path on the
disc and therefore a more expensive
player.

I like the optical system because of
the " no wear" feature. It means that
once I buy a videodisc to play it can
be used "forever," assuming I don't
physically break the disc. I also like
the random-access feature. Theore ti­
cally someone could offer a disc that
contained more than 60,000 indi­
vidual pictures on it (30,000 to a side).
I could pick the ones I wanted to see
and then view them, one at a time, in
any order fo r as IQng as I wanted
to . R-E

The player is extremely easy to use
and relatively uncomplicated.

On the negative side , there is disc
wear. Discs do wear out. The stylus
does have to be replaced periodically.
The player now being sold does not
deliver stereo sound. Stop-motion
and random access are not currently
available. However, if you are going
to use your player for watching motion
pictures and to see your -'favor ite
singers, the lower cost can outweigh
these other factors.

I have personal reservations about
the CED system . When it becomes
available delivering stereo sound,
stop motion, and random access, I
will re-evaluate my current impres­
sions, because the newer players (to­
day still on the drawing board), may
be completely different from those
now on sale. R-E

a videodisc system for your home.
Again, I must stress that I have not

yet had the personal use of th is sys­
tem . My comments might favor th is
system even more after I do use it , or I
might find it less desirable.

In the interim I must conclude that
all three systems deliver great TV pic ­
tures...probably the best ones you
have ever seen on the screen of any
home TV set. Audio quality is also
first rate. One thing is certain, Video­
disc today is ready for the home. It is
here, it is viable, and I for one will be
buying a system for my home in the
next month or two ,

One last note . A videodisc system,
no matter how good,"is no good at all
if you can 't buy anything to play on it.
Whichever way you decide, do make
sure that software is availab le. Other ­
wise you could end up with an expen­
sive electronic paperweight. R-E
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RG. l-BLOCK DIAGRAM OF THE VIDEODISC player. This diagram shows all of the elements that
retrieve the signal from the disc.

The signal-processing circuits together
with some processing circuits located in
the arm assembly, detect the video in­
formation on the disc, demodulate this
information, process it through a comb
filter and then use it to modulate the
output of a Channel 3 or 4 modulator.
This signal is then coupled to a standard
color TV receiver.

Six integrated circuits do the job.
They comprise almost the entire signal
processing circuitry.

Mechanical operation
When the machine is put into use the

ope rator uses the FUNCTION lever, a
front-panel switch. This is actually the
visible portion of a mechanical linkage
connected through cams to' operate
four switches and to raise the turntable
to the play position. You can see the
details of this arrangement. in Fig. 2.

The switches are the AC POWERswitch,
the AC PLAY switch, the DC PLAY switch
and the ANTENNA switch .

When the FUNCTION switch is moved
to the LOAD position, the mechanical
sys tem lowers the turntable to allow
the caddy housing the videodisc to be
insert ed into the player. When the lever
is placed into the PLAY position, after
the disc caddy has been removed from
the player, the turntable is raised to
suppo rt and rotate the videodisc .

The FUNCTION lever also controls, as
ment ioned a moment ago, the ANTENNA
switch. When the player is in its OFF
mode , the antenna switch connects the
external antenna to the TV set through
the disc player's RF output jack. In the
PLAY and LOAD positions the ANTENNA
switch is activated by the linkage to dis­
connect the external antenna and to
connect the output from the internal RF
modulator to the RF output jack.

As you can see in Fig. 2, the F'llNCTION
lever is connected to a tapered slider
cam that is mounted directly under the
center of the turntable. The turntable
cen ter shaft, or follower, rests on this
slider cam . In the PLAY mode, the slider
cam raises the turntable until it contacts
the disc that has been inserted into the
player. •

Videodisc signal retrieval
As you probably already know, the

RCA player uses the CED , capacitive
pick-up system. In this system FM
modulated carrier signals are stored on
a conductive plastic disc by varying the
depth of the grooves. The FM TV
signal is ret rieved by detecting chang­
ing capac itance between a metallized
elect rode on the stylus and the conduc-
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FUNCTION SHAFT
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LUMA

TO
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signal proce ssing circuits . The system
control electronics are superv ised by an
on-board microprocessor. It receives
inputs from user controls and uses that
information to oversee player operation.

This microprocessor is also respon­
sible for decoding the Digital Auxiliary
Information (DAXI) code supplied by
the videodisc that permit s the player to
determine time indications. Most of the
system control electronics are mounted
on a single circuit board that is physi­
cally positioned above the disc player' s
turntable, hidden inside the case.

ARMSTRECHER (TIMEBASE CORRECTION)

+22V

+15V

" IMI~--: +12VI! +5V

FOR THE VERY FIRST TIME WE WERE
able to get our hands on a "CONFI­
DENTIAL" copy of the technical
manual for the RCA STFIOO VideoDisc
Player. It is very complete and compre­
hensive. As a result , this article, de­
scribing all of the important technical
features and operation of the RCA
CED-type players, became possible.

Figure I, a block diagram, gives you
a complete overview of all of the op­
erating circuitry of the player. Most of
these elements clearly divide into two
basic categories-system control and
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A Technical Overview

tive di sc . Figure 3 is an enlarged dia­
gram showing this process.

The varying capacitance that results
is then coupled to a 9IO-MHz tuned line
in the resonator ass embly that is driven
by a 915-MHz osci llator. The changing
capacitance from the stylus modulate s
the resonant frequency of the 9IO-MHz
tuned line, thu s changing the operating
point of the 915-MHz oscillator energy
on the tuned line. This in tum amplitude
modulates the 9IS-MHz oscillator sig­
nal (see Fig. 4). The modulated 915­
MHz signal is then applied to a peak de­
tector circuit.

The signal recovered by peak-de­
tecting the oscillator signal is an elec­
trical replication of the information in
the grooves of the videodisc.

Stylus operation
The diamond sty lus recov ers the sig­

nal from the disc . This stylus has a thin
metalization on the trailing edge. This
metalization is typically 2500 angstroms
thick (.0000098 inches). The typical
depth of the modulation on the video
disc is approximately 850 angstroms
oo33סס0.) inche s) (see Fig. 5).

As the videodi sc groove passes by
the metalization on the diamond stylus,
the effecti ve capacitance between the

. metalized electrode on the stylus and
the disc varies at the same rate as the
distance between the tip of the electrode
and the disc surface . Therefore , a signal
recorded on the videodi sc , a 5-MHz
sinewave for instance, causes the
capacitance between the electrode and
the disc to vary at a 5-MHz rate.

Note that the diamond stylus is used
only as a holding mechani sm for the
metalized electrode on the back of the
stylus . The sty lus itself does not pick
up the video signal from the disc. Nor is
it absolutely necessary for the stylus tip
to be in mechanical contact with the
disc . Signal is retrie ved even if the
stylus leave s the disc surface momen­
tarily.

The sty lus electrode and its flylead
(conductive shank) are connected to
one end of a tuned line in the resonator
cavity. This tuned line is connected
through a small capacitance to the
ca thode of a varactor diode that con­
trol s the frequency of the 915-MHz
oscillator.

The resonant frequency of the stylus
tlylead tuned line is controlled by an
AFT voltage that is coupled back from
the PW 900 preamplifier circuit. The
DC voltage from the AFT circuit is ap­
plied to the cathode of the varactor
diode thus changing the tuned line cen­
ter frequency. This ensures that the
915-MHz oscillator is always operating
at the midpoint of the trailing slope of
the 91O-MHz tuned line . As a result,
the amplitude modulation of the 915­
MHz oscillator will be linear in both
positive and negative directions. This
prevents the tuned line center frequency
from shifting due to change s in stray
capacitance at the stylus, thus causing a
nonlinear amp litude modulated signal
at the output of the detector.

Now that you have a general picture

910MHz

RESPONSE
CURVEOF
TUNED
LINE

CHANGI NGCAPACITY BETWEEN
DISCANDSTYLUSMODULATES

CENTER FREQUENCY DF
TUNED LINE

I I GROOVE WIDTH
-+j I- 2.5 MICRON

.0001 INCH

I· VIDEO DISC ·1
40 GROOVES IN 004 INCH
OOסס1) GROOVES/INCH)

DETAILS OF GROOVE DENSITY of the RCA
videodisc are shown here.

of the RCA disc player we' ll give you
till next month to digest this informa­
tion . Then we will contin ue with a cir­
cuit by circuit description of the play­
er. R-E

AMPLITUDE MODULATED
915 MHz SIGNAL

TO
FLYLEAD

FIG. 4-VIDEO SIGNAL IS RETRIEVED FROM nHE DISC by modulating a 915-MHz oscillato r.

FIG. 5-DEPTH OF MODULATION on the videodisc (RCA'S CED version) is approximately .0000033
inch. The stylUS (right) rides the groove with a mere .065 grams of force tracking .
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•

CARRIERS AREPLACED ON
THEVIDEO DISC BY CHAN GIN G
THEDEPTH OFTHE
GROOVE AT AN FM RATE

-L
~
MODULATION DEPTH
""850 ANGSTROM
(.085 MICRON)
PEAK-PEAK

VIDEO DISC
STYLUSTRACKING
FORCE
65 MILLIGRAMS-+I~- 2500A

METALLIZATION

~ _#AC10-4 pF

fV\J\fVV\JV\..r DISCDIRECTION ­

SIGNAL DEPTH
'" 850A

AG. 3-STYLUS PICKUP OPERATIONIs detailed
in the enlarged view .
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Ball deciphering
The question now arises: How can

we tell which line is ROTATE 2. for ex­
ample , and which activa tes some other
function? One method would be to
place a signal on each line and see what
it does . A simpler approa ch is ju st to
transmit a number to the machine and
see what character results. (That will be
covered in more det ail after we con­
side r the interfacing techniques that can
be used.) For now, just accept the fact
th at tran slation betwen ASCII and your
printer is not going to be any problem .
Be assured , also , th at the same data
bit s can be used for both print able and
control ch aracters, as you . will only be
transmitting a single kind of charac te r
at anyone time. Th e cycle clutch line is
th e key to th at " multiplexing." It

dressed by some combination of tilt and
rot ate signals.

Now for upper case: A shift signal
turns the ball 180 degrees, and on the
"back" side of the ball, the uppe r-case
characters equivalent to those of the
"front ," are found in the correspond­
ing po sition . Shift and tilt/rotate signals
use a total of seven bits. The one re­
maining operates the cycle clutch. That
last bit controls the actual printing, by
causing the ball to st rike the paper.

TIC' 1

cal typing ball, which may be thought
of as a 4 x II matrix.

The lower left comer of that " ma p"
ma y be thought of as a "home" posi­
tion. If the . striking mechanism is
operated at thi s position, that particular
character will print. If. however, a
TILT I and ROT ATE ONE signal are ap­
plied at the same time, the printed char­
acter will be that located at I, I on Fig.
I. Any of the 44 positions can be ad -

o 1 2 3 4 5 6 7 8 9 10

ROTATE ..
FIG. 1-TILT AND ROTATE positions for IBM
Selectric "golf ball." Use a chart like this to
record functions and characters for your machine.

whether a "high " or "low" is used by
yo ur particular machine .

Data Lines
Considering that eight data lines are

used for all operations , the control
functions can be coded by plac ing each
function on on e data line . For example ,
if you want bit-seven to be a carriage
return , the binary code for that opera­
tion is llllllllllllllllllllll (81ll he x or 128 deci­
mal) . The other control bit s can be
similarly assigned. Note that there are
more co ntro l and print signals than
there a re bit s in the data wo rd . Some
multiplexing will ha ve to be done .

Print Functions
Pri ntable ch aracters are a little more

diffic ult to ge ne rate than control char­
ac te rs , but not much. Lower-case char­
ac te rs are all selected by six control
lines . Those a re described as TILT I.
TILT 2. ROTATE. ROTATE 2. ROTATE 2A. and
ROTA TE 5. As the nam es imply, tho se
signa ls tilt and rotate the ball until the
co rre ct character is in the print posi­
tion. The four " rows" on the ball are
se lected by various combinations of the
tilt signa ls , and the " columns" are ac­
cessed by co mbinations of rotate sig­
nals. F igure I shows a "map " ofa typi-

tion is not necessary if the printer is
used on ly with yo ur ow n co mputer.
Yo u ca n make up your ow n, and the
way to do th at will be ex plained later.

Characters
The Selectric handles two kind s of

characte rs, print able and control. The
co ntrol characters each op erate from a
single soleno id and therefore use only
o ne bit of the data word . The control
ch a racters are : LINE FEED (ca lled INDEX

by IBM ), CARRIAGE RET URN. SPACE.
BACK-SP ACE. TAB and SHIFT . The correct
bit for each can be determined ea sily by
ex perime nt. In a Selectric printer there
will normally be about a do zen control
line s going to the solenoids ; we are con ­
ce rned with six control lines plus those
needed for printable characters. A logic
"low" is usuall y required to operate
the solenoid driver. Th at can be con­
firm ed by a voltmeter or logic probe
a nd handled accordingly , depending on

Coding
All , or nearl y all, of those surplus

machines use some co de other than
AS CII. IBM has implemented as many
as three diffe rent codes ove r the yea rs .
That is one of the first st umbling blocks
in purchasing a used terminal-the
bu yer usually worries abo ut which
code is used, and how to tran slate it to
ASCII. Howe ver, it rea lly does not
matter which code was used , as tra nsla-

a va ilable on the surplus market.
First, a wo rd of warning: The co n­

versions are not easy. Th ey should not
be attempted by anyone who is not a
"tinkerer" (or by anyone who can af­
ford a dai sy wheel printer). Th e main
reas on s for taking on a proje ct like this
are the relatively low cost , and the fun
of doing it. At best, the result is a slow
(but otherw ise nice ) typewrit er-quality
printer. At worst , you may run into dif­
ficulties and need help from the local
IBM se rvice rep, at some thing like $60
per se rvice call. But when the proj ect is
successfully completed , you will have a
printer whose output is every bit as
nice as that of a daisy whee l printer , at
a sma ll fraction of the cost.

E. G. BROONER

T HE IBM SELECTRIC TYPEWRITER/TER­
min al , with its fam ou s " bouncing ball"
typing eleme nt , is perhap s one of the
best and most successful print ing de­
vices ever mad e . Th ere are man y ver­
sio ns and imitati on s of the Selectric,
mo st including someo ne else's elec­
tronics built aro und the IBM mecha­
nism, and all have ac hieve d a goo d
reputation . As used Selectric terminals
come on the market , advertised as
microcomputer printer s , there is
naturally a livel y interest in them .

Many art icles have been writte n
abo ut the conve rs ion of these terminals
to ASCII and their use with small com­
puters . Mo st of those art icles deal with
mat ing one particular model of Selectric
to on e parti cular type of computer. This
one will de scribe the conversion of
what is adve rtised as the " Datel" Selec­
tric-but it will also deal with generali­
tie s that should help the ex perime nte r
in wor king with various other vers ions
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.c ......e"GCe'BC"". Part I-Need a letter-quality printer
for your computer? Here's a way to use an

IBM Selectric printer mechanism without having to worry about ASCII conversion.

operates on ly for lette rs. and is inopera­
tive for control functions . Its signal
tells the mac hine how the bits are to be
interp re ted.

Hardware
Now we ca n co ns ider, briefly, the

ac tua l hard ware interface. The surp lus
printer will have had some kind of inter­
face in its previous life . That may still
be present , in modifi ed or unmodified
form. It may or may not wo rk, and
the re may o r may not be document a­
tion for it. It will probably be better to
just rip it out and build your own.

As an example, we once ob ta ined
so me machines tha t had been part of a
time -sharing network . Th e interfaces
we re supposed to work. but didn 't last
long , and the documentation was no
help . Tho se part icul ar models used
nearl y 100 Ie's to co nvert data from
serial to parallel fo rm, and to contro l
the so lenoid lines. We eventually used
the mach ines as parallel dev ices, with a
four-lC interface of our own design. The y
could easily have been made to operate
as selial by the ad ditio n ofa UART and
a few mo re suppo rt Ie' s.

Typefaces
So me IBM ty pe -balls co nta in the

co mer bracke ts used in BASIC pro-

grams to ind icate "greater-than" and
" le ss -than." T hey also have the caret.
or up-arrow, used to indicate ex­
ponentiatio n, and the backslash that is
so useful in CBAS IC. It is, therefore . a
good idea to order tha t so rt of ball from
IB M if the print er is to be used for list­
ing program s. If it is to be used only for
word processing. you may wa nt so me
ot her special ty pe font. That point is
mentioned because the used mac hines
so metimes co me eq uipped with a ball
that is wo rn or ot herwise unsu itab le,
and may have to be rep laced anyway .
(IBM will need to know the type and
model number of the Selectric mecha­
nism yo ur printer co nta ins .)

The conversion
Wit h the pr inter at hand , and work­

ing properly from the keyboard, it' s
time for co nversion for use with your
computer. It should be noted that it has
to be in top mechanica l sha pe for com­
puter use . A sticky carriage return, or
tab key. can be to lerated in manual use.
since you can always hit the key a
seco nd time. The computer, though .
will j ust go on whether or not it worked
the first time. Some of the mec hanical
problems we encountered. strangely
e nough . were the resu lt of over-zealous
lubricat ion by whoever "refurbished"

our mach ines before putt ing them on
the market! Rem oving a thick layer of
"axle grease ." and rep lacing it with
j us t a tou ch of WD-40. took care of
most prob lems .

An inspection-and adjustment. if
nec essa ry-is money well spent at this
point , es pec ially if you don't fancy
yo urse lf a typewrit er mec hanic. IBM
se rvice rep s are happy to wo rk on any­
thin g IBM ever made if it has not bee n
muti lated or severely modified . and to
say tha t they a re perfectionis ts is an un­
de rsta te me nt.

The first step in the co nve rsion is the
iden tificati on of the wiring assoc iated
with the so leno id operat ion. and with
the keys . if th ey were wired . If the ma­
chine was used for both se nd and re­
ceive , the keys will have been co n­
figured to close sw itches. In the Datels
(and presumably in any typewriter in­
ten ded for I/O) there is a fairly large
cable ha rness go ing fro m fron t to rear
(see Fig . 2). There is also a small PC
board "up front," containi ng the transis­
tors that operate the solenoids . That
rather bu lky cable carries all the in­
coming and outgoing TT L-level send/
receive pulses. a nd also the power for
the tra nsistors a nd the solenoids.

In the models we converted. the
cable terminat es in a large plug and
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FIG. 3-FUNCTIONS PERFORMEDby each IC sect ion are clearly Indicated. Bar over function descrip­
tion represents a loglc·ulow" output.

SHIFT

SHIFT

The power supply
Anothe r part of the convers ion is the

mod ification of the power supply. In

gates or the five non-prin ting-character
gates are enabled at anyone time, but
never both sets at the same time. Thu s,
we can use each data line, if necessary,
for two different purp oses. Data line 0,
(zero) , for example, is connected to both
the ROTA TE -] gate and the BACKSTAGE
gate . Which of tho se recognized by the
printer is determined by the output of
the CYCLE -CLUTCH gate. If the cycle­
clutch signal is present, meaning that a
printable character is intended , then the
gate ' s output is "low." A " low" at that
point engages the clutch and disable s all
the gates for non -printing characters,
(control functions). The same philos­
ophy hold s true for each contro l func­
tion or print- enabling signal on the data
bu s. If printin g is intended, the CYCLE­
CL UTC H signal will be present and if a
control function is to be executed, the
gate s for TILT and ROTATE are disabled
and the gates for control charac ters are
enabled. The only remaining feature of
the print cycle , still to be established, is
the timing, and this will be accomplished
by the software to be described in Part
2 of this article.
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1/47400 BACKSPACE

'13 IC3·d
1/47400

+5V +5V

IC Cl + C2
POWER 22/15V 0.1
SUPPLY
CONNECTI ONS

GN O

Oll--......--+-~L...J

01--_---t-~t-c:-L_ J

02 --_---t-~l--L---.J

03 --......--H_-=-l

05 --......--H-..:::..j

07

04 --__---t-+...-::..t

06

would be in hardware. That latte r fact
accounts for the relati ve simplicity of
th e hardware part of the conversion.

Th e hardware interface is easily con­
st ruc ted on perforated construction
board us ing wire-wrap techniques and
co nsists of 12 2-input NAND gate s , (in
this cas e, three type-7400 TTL Ie's)
and a single NOR gate , one section of a
7402. The operational theory will be
described briefly, making reference to
the schemat ic diagram shown in Fig. 3.

The NOR gate is used only for shifting
be tween upper and lower case. In the
unmodified unit, the shift is electrical ,
even when operated from the keyboard.
In th e conversion, therefore, provis ion
mu st be made to ope rate the shift mag­
net from either the keybo ard switch or
the co mputer- hence the two-input
gate, in wh ich a " low" at either input
will place a "low" on the magnet
driver.

Th e NAND gates all operate with one
input for signal and one for an enable
pulse . A bank of five gates , all enabled
at the same time , control the non-print­
ing (control) characters, such as SPACE

and CARRIAGE RETURN , The remaining
seven gates are also all enabled at the
same time ; the schemat ic shows that
either the seven printable-character

socket near the rear of the machine .
Disconnecting the cable at this point
separates the mechanical from the elec­
trical functions and makes trouble­
shooting a lot easier when it is required .

Try to have documentation, if any is
available, as it simplifies identifying the
cable wiring . If none is available, the
wires carrying power can be identified
with a meter. If the machine was used
for input, as well as for output, the keys
will operate switches. Each key will
close one or more contacts, briefly ,
each time it is struck. The pulses gen­
erated are too short to show on a meter,
but can be "caught" by a logic probe.

While repeatedly striking a key, (for
example, lower-case "a"), use a logic
probe to find which tilt and rotate out - .
puts are being keyed. Continue that
process for every lower-case character.
Keep notes!

The control-character lines are even
easier to identify. Placing a "low" (in
some models it may be a high) on the
co rrect line will cause the functio n to
take place. You simply activate one line
at a time and note which ones operate
which function . In this context, the
SH IFT function can be considered a con­
trol character. Its operation will cause
the ball to rotate 180 degrees. SPACE

will advance the mechanism one space,
and so on . The only line with a "repeat"
function is the cycle clutch. It can be
identified by the method just discussed
and will respond with a rapid series of
responses when the line is activated.
For each response, the ball will be
driven against the platen and will print
whatever character is located at the
ball' s "home" position.

The interface hardware
At this point let's discuss the hard­

ware interface. Although it is theoreti­
cally possible to perform the entire
transformation by means of either hard ­
ware or software, we chose to use a
combination of the two . Operating the
solenoids is the only function this inte r­
face has to perform; the tra nslation
from ASCII is done by software. The
other critical part of the printing pro­
cess, time-delay generation, is also
much easier to do in software than it

FIG. 2-BOTTOM VIEW of Selecfric mechanism
showing solenold-drlver board . Note thick
cable assembly running from board.
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PARTS L1ST-INTERFACE BOARD T1
6.3 VAC

C4
0.1

r----.....--- +5V

+C3
2200/25V

'--------------------..--_ GNO

117
VAC

0 1-04 : lN4001

FIG. 5-THIS POWER SUPPLY can easily meet the demands of the new interface board.

Resistors, 1A watt, 5%
R1-R8-390 ohms
Capacitors
C1-22 J.lF, 15 vo lts , electrolytic
C2-Q.1 J.lF, ceram ic disc
Semiconductors
ICl-IC3-7400 quad 2-input NAND gate
IC4-7402 quad 2-input NOR gate
Miscellaneous: perforated construc­
tion boa rd, four 14-pin wire-wrap IC
sockets, wire-wrap materials.

PARTS LIST-POWER SUPPLY

Capacitors
C3-2200 J.lF, 25 vol ts, electrolytic
C4-Q.1 J.lF, ceram ic disc
Semiconductors
IC5-7805 five-volt regulator
0 1-04-1N4001
T1-6.3 volts, 600 mA or greate r
Miscellaneous: perforated construct ion
board, wire, mounti ng hardware.

"....~~~...
FIG. 4-NEW INTERFACE BOARD compared
with old. Capacitor C2 is mounted on wiring­
side of board.

our printer, there was a five-volt supply
that powered nearly 100TTL IC's-see
Fig. 4. Removing that load , and replac­
ing it with only four Ie' s , resulted in a
tendency for that supply to output a
higher voltage than was required. There
are sev era l solutions to that kind of

problem-keeping the old load or
dividing the output with heavy resistors
are two possibilities. We chose . the
latter.

It might be ju st as easy to install a
new , small, transformer for the-five-volt
supply. A six-volt filament transformer,
bridge rectifier, capacitor and three ­
terminal regulator (7805)would provide
a cheap but adequate supply for the four
Ie' s. A schematic for such a supply is
shown in Fig . 5. In the models we con­
verted, the five-volts also drove some
small transistors that were part of the
magnet-driven arrangement. The cur­
rent drain for that is negligible.

Troubleshooting the hardware
When you are reason ably sure that

the hardware conversion is complete ,
and that the typewriter is in working
order, some tests can be made . By
plac ing a signal on each data line, one at
a time , the control funct ions can be
tested; you can also verify that each
line will activate one TILT or ROTATE op­
eration if the cycle clutch is activated at
the same time. Unless you are using a
method that allows you to control the
pulse timing, the function s may repeat.

That is normal.
If the cycle clutch is energized by

itself the machine should repeatedly
print the "home " charac ter-in most
cases a "minus" sign. If the cycle
clutch, plus one or more TILT/ROTATE

lines are pulsed , a different printable
character should be generated. Following
the schematic, and the map of the ball,
it can be determined whether or not the
interface is working properly.

If the right combinations do not pro­
duce the right results, look for trouble
in your interface wiring first of all. Then
check the magnet-dri ver board (or its
equivalent in a different model type­
writer) and , finally, make sure that no
solenoids are sticking open or closed
for mechanical reasons.

At this time you might also wish to
try transmitting one or more characters
from the computer, by means of the
OU T instruction . Using OU T without
time delays, will cause each character
to repeat until the next one is sent. At
this point it is probably bette r to just get
on with the software, which will be
presented in both 8080 machine code
and a TRS-80 BASIC program in
Part 2. R-E

Electronic credit card
makes debut in France

Ten banks in three French cit ies are test­
ing use of a " smart card" in banking.
That type of card, which has already been
used experimentally by the Italian tele­
phone system , is an electronic credit card
with its own memory - a microprocessor
IC - bu ilt in.

When the card is put into a payment
machin e or term inal and a personal code
entered, the memory identifies the bearer.
indicates the current money value of the
card, and auto matically dates and records
the transact ion that has taken place .

In the three-city trial , the French banks
are using smart cards instead of cash.The
cardho lder deposits a sum into an ac­
coun t, fro m wh ich he can then draw with
the help of his card. It is expected that in
t he near future, he can pay bills. receive
cash , or ob tain his bank statement or
other informati on, simp ly by inserting his
card in a te rminal. Such information will
be displayed on a home termina l by insert­
ing the card in an add-on card reader.

INSERTING THE SMART CARD in the reader to the right of the display termina l shows the cardholder
his bank balance. It also supplies any other information for which the system may be programmed, or
may transfer funds according to his instructions.
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i-Ie PROGRAMMABLE
Need to control music or sound effects from software with­
out overtaxing your computer? Here are two new IC's that
make it possible. BONAVENTURA ANTONY PATURZO

REALISM IS ONE OF THE MAIN ATTRAC­
tions of the microprocessor-based games
(handheld and video) that have become
so pop ular in recent years. That realism
is enhanced by the ingenious sound ef­
fects that are an important part of most
of those games .

Hobbyists and experimenters also
want realism in their projects, but dupli­
cating those sound effects is not that
easy. A microprocessor can create

sounds with just a speaker, but con­
sidering the processor time required to
sustain even a single note, it would be
incapable of doing much else.

General Instruments has developed
two LSI circuits that have solved that
problem. The AY-3-8910 and AY-3-8912
PSG's (Programmable Sound Gen­
erator) are designed to work with a
microprocessor/microcomputer to pro -'
duce complex sounds under software

control. The AY-3-8910 has two 8-bit
parallel ports and comes in a 40-lead
DIP package. The AY-3-8912 has one
port and 28 leads.

The PSG's have a wide range of ap­
plications. Those devices can create a
simple noise such as a gunshot or ex­
plosion for use with an electronic game,
or they can create complex musical
notes and chords for use with even
high-end electronic instruments. You

ANALOG ANALOG
CHANNE L CHANN EL
B C

ANALOG
CHANNEL
A

______ ...1

CLOCK

IDA7·IDAO

I/O PO RT
A

3x12 LINES

RESET
REGISTERS

RESET

-1-I .

OA7·0 AO

REG ISTERARRAY
(16 REAOIWRITE 3x5 LINES

CONTROL
REG ISTERS)

A B C
4 LINESA

2 LINES

B 4 LINES O/A
CONVERTE RS

(3)

S LINES S LINES C 4 LINES

IOB7·IOBO

REG ISTER
ADDRESS
LATCH /

DECODE R

A9 AS

I
I
I
I
I
I
I
I
L

r - - SUNES

I
I

FIG. 1-THE AY-3-8910 programmable sound generator from General Instruments. The two 1/0 ports
connect the host computer with the outside world.
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SOUND GENERATOR

FIG. 2-PINOUT for the AV-3-8910 and the AV- 3-8912 programmable sound generators.

address bits on the PSG (I)0-DA3)
select one of the 16 registers . Data/
address bits DA4-DA7 must be low, pin
A8 must be high, and pin A9 must be
low when selecting a register. After the
desired register has been selected,
DA0-DA7 are used for either a read­
from, or write-to, PSG operation. The
bus direct ion input (BDIR-pin 18), BCI
(pin 20), and BC2 (pin 19) are used to
select whether to latch an address into
the PSG , perform a write-to or read­
from PSG , or go into the inactive state .

Table I summarizes the operations.
Before going into the different opera­

tions of the PSG, it is necessary to un-
o ders tand the prope r sequence of signals

to and from the devices. During a
register-address ing sequence, the bus
co ntro ls (see "Table I) should assume an
"inactive" state and then a " latch
addre ss" state; the address is then
placed on the bus, followed by an " in­
active" state . A write-to-PSG sequence
would involve sending "inactive",
placing the data on the bus, sending a

TOPVIEW

ANALOG CHANNEL C OAft

TEST 1 OAl

ANALOG CHANNEL C Vee (+5V) OA2

OAO ANALOG CHANNEL B OA3

OAI ANALOG CHANNEL A OM

OA2 Vss (GNOI OA5

OA3 IOA7 OA6

OM IOA6 OA7

OA5 BCl

OA6 10M BC2

OA7 BOlA

BCI AB

BC2 IOA1 AESET

BOlA CLOCK

TEST 2

AB

AS
AESET

CLOCK

10AO

TABLE 1

LATCH ADDRESS - the PSG DA7-DA0 contain a reg­
ister address (select the registe r whose address ap­
pears on DA7-DA0).

WRITE TO PSG - latch data on DA7-DA0 into current­
ly addressed register.

READ FROM PSG - causes contents of currently ad­
dressed register to appear on DA7-DA0.

PSG FUNCTION
INACTIVE - the PSG DA7-DA0 are in a high im­
pedance state.

BC2
o

o

TOP VIEW

BC1
1

o

BDIR
o

10Al

lOBI

lOBO

Vss (GNO)

N.C.

ANALOG CHANNEL B

ANALOG CHANNELA

N.C.

IOB7

IOB6

IOB5

IOB4

The PSG
The AY-3-891O/AY -3-8912 contain

the following sound generating blocks
(Fig. I):

Tone generators - three square­
wave generato rs which , depending
on the clock frequency used, can
produce tones from sub-audible to
supra-audible in frequency.
Noise generator - produces a fre­
quency-modulated pseudo-random
pulse-width squarewave output.
Mixers - combine the outputs of
the tone generators and the noise
generator (there 's one mixer for
each channel).
Amplitude control - provides the
internal D/ A (Digital to Analog) con­
verters with either a fixed or variable
amplitude pattern. The fixed ampli­
tude pattern is under control of the
CPU, wh ile the variable amplitude
pattern comes from use of the en­
velope generator.
Envelope generator - provides am­
plitude modulation of the output
from each mixe r. Both shape and
cycle of the envelope can be set by
the user .
0/A converters - the th ree convert­
ers each produce an output signal
of up to 16 levels as determined by
the ampl itude control.
Additionally, the I/O ports can be

used to interface the host processor and
the outside world. (Refer to Fig. 2 for
a pin-out diagram of the PSG).

Sixteen registers control the sound­
generating blocks and I/O ports of the
PSG. Those registe rs are memory­
mapped and appear to the processor as
a 16-word block out of 1024 possible
addresses. The four low-order data/

may even want to use one of the PSG's
to generate sound effects for the
Unico rn-I robot. (Note: If you come up
with a sound effects circuit f or the
Unicorn-I, send it to us at: Editorial
Depa rtment, Radio-Electronics, 200
Park Ave. S . , New York, NY 10003.
We' ll pass the better ones along to our
readers-Editor. )

To generate sounds , the host proce s­
sor gives the PSG instru ctions as to
what sound is to be produced by writing
to specific registers within the PSG.
Once done , the processor is free to do
other chores while the PSG generates
the desired sounds.
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RO B-BIT FINETUNE A
~ CH ANNELA TONE PERIOD~hl 4-8IT CO ARSE TUNE A

R2 8-BIT FINETUNE B
~ CHANNEL BTONE PER IOD~ 4-BIT CO ARSE TUNE B

R4 8-BIT FINETUNE C
~ CHANNEL CTON E PERIOD ~ff~ff~ffffhl 4-8IT CO ARSE TUNE C

R6 NOISE PERIOD ~ 5-BIT PERIOD CO NTROL

-------- BIT B7 I B6
REGISTER ________

B5 B4 B3 B2 B1 BO
f
N

= fCLOCK

16 NP lO

Where: fN = desired no ise fre-
quency

fCLOCK = input clock fre­
quency

NPlO = dec imal equiv a­
lent of the noise
per iod register
bits 84-80.

R17 I/O PORT B DATASTORE 8-BIT PARA LLELI/O PORT B

FIG. 3-DETAIL of the read/write control resister array shown in Fig. 1. Note registers R16 and R17
that restore the parallel port taken up by the PSG and, In the case of the AY-3-8910, add another.

R15 ENVELOPE SHAPE/CYCLE~/~ CONT ATT ALT HOLD

R16 I/OPORT A DATASTORE 8-BITPARALLEL I/O ON PORT A

R7 Bits I/O Port Status
B7 B6 108 lOA

0 0 Input Input
0 1 Input Output
1 0 Output Input
1 1 Output Output

TABLE 2

NOISE ENABLE TRUTH TABLE:
R7 8 its Noise Enabled

85 84 83 on Channe l

o 0 0 C 8 A
o 0 1 C 8
o 1 0 C A
011 C
1 0 0 8 A
1 0 1 8
1 1 0 A
1 1 1

TONE ENABLE TRUTH TABLE:
R7 8its Tone Enabled

82 81 80 on Channel

00Ql C B A
o 0 1 C B
o 1 0 C A
o 1 1 C
1 0 0 B A
101 B
1 1 0 A
1 1 1

I/O PORT TRUTH TABLE:

Rearranging the equation:

NP
lO

= fCLOCK
16 fN

Using that second equation, you can
solve directly for the required value of
NP for a specific noise frequency.

Register 7 controls the three noise/
tone mixers and the two I/O ports (one
I/O port in the 8912 rei Bits B0-B2
control whether or not a tone is enab led
and bits B3-B5 enab le/disab le the noise
on each ana log output channel. Two of
the trut h tables shown in Table 2 sum­
marize the enab le/disab le conditions.
Bits B6 and B7 control the status of the
I/O ports as shown in the third truth
tab le in Table 2.

Simply disa bling the noise and tone
generators does not tum off an ana log
output channel. Turning a channel off is
done by writing all zeroes into the
channel's amplitude-control register.

The outputs of the three mixers are
sent to three D/A converters. Each D/A
converter's output amplitude is either
set to a user-specified level or modulated
by the PSG 's internal envelope gen-

A

LO

LO

LO

Substituting this result in equa­
t ion (b) :

CT + FTlO = 125
10 - - -­

256 256

CT10 = 0 = 0000 (83-80)
FT10 = 12510 = 01111101 (87-80)

Example 2:
fT = 100 Hz

fCLOCK = 2 MHz

TP10 = 2 x 106 = 1250
16(1 x 102)

Substituting this result in equa­
tion (b):

CTlO + FTlO = 1250 = 4 + 226
256 256 256

tune register bits
87-80 (TP7­
TP0)

The following examples should help
clarify the math involved :
Example 1:

fT =1 kHz
fCLOCK =2 MHz

TP10 = 2 x 106 = 125
16(1x 1(3)

Note that TP is the 12-bit combination
of the coarse- and fine-tune registe rs.
Equation 2 breaks TP into its compo­
nent parts. Rearranging the equations:

fa. TP10 = CLOCK
16fT

b CT + FT10 = TPlO. 10 - - --
256 256

CT10 = 410 = 0100 (83-80)
FTlO = 22610 = 11100010 (87-80)

Register R6 controls the noise-gen-
erator frequ ency. The equation for de­
termining the noise frequency is:

Rll CHANNEL BAMPLITUDE /' ~~ M L3 L2 L1

R12 CHANNE LCAMPLlTUOE :/.0~ M L3 L2 L1

R10 CHANNEL A AMPLITUDE :/.~~~ M L3 L2 L1

~ ENVELOPE PERIOD 8-BITFINETUNE E
R14 8-BITCOARSE TUNE E

Where : fT = desired tone fre-
quency

fCLOCK = input clock fre­
quency

TP10 = decimal equ iva­
lent of the tone
period bits TP11­
TP0.

CT10 = decimal equiva­
lent of the coarse ­
tune register bits
83-80 (TP11­
TP8)

FTlO = decimal equiva­
lent of the fi ne-

"write-to PSG" signal, and finally
sending an " inactive" signal. A read­
from -PSG sequence involves sending
"inactive", then a " read-from-PSG"
signal, reading the data on the bus, and
finally sending an "inactive" signal.
Note that the read/write data sequence s
normally (though not neces sarily) fol­
low the register-addressing operation.
That allows for multiple reads and
writes' of the same register without re­
addressing.

Operat ion
Figure 3 shows the various register

arrays contained within the PSG and
their corresponding functions . Bits B7­
B0 correspond to DA7-DA0 once the
specific register has been selected.

As seen in Fig. 3, registers R0-R5
control the frequencies of the three
tone generators . Note that each chan­
nel (the PSG has 3 independently-pro­
grammable analog output channels) has
an eight-bit fine-tun e and four-bit

' coarse-tune register. The equations for
the tone frequency output are:

1. fT = fCLOCK
16TP lO

2. TPlO = 256CTlO + FT10

enoz
o
a:
t3
UJ
...J
UJ

o
15-c
a:
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fE = 0.5 Hz
fCLOCK = 2 MHz

EP lO = 2 x106 = 15,625
256(0 .5)

Subst ituting this result in equa­
tion (b).

CTlO + FTlO = 15,625 = 61 +~
256 256 256

An example, using the above equations:

CTlO = 6110 = 00111101 (87-80)
FTlO = 910 = 00001001 (87-80)

As shown in Fig. 3, register RI5 pro­
vides control of the envelope shape and
cycle pattern. Bit 0 is " hold", bit 1 is
" alternate" , bit 2 is "attack", and bit 3
is "continue" . Figure 5 provides a
graphical presentation of the patterns
that can be generated, using the above
functions (note : "X" in Fig. 5 indicates
a don 't -care condition-the bit can be
either 0 or I).

Interfacing
Figure 6 shows an economical circuit

(using a color-burst crystal) that pro­
vides not only the clock for the PSG,
but also the system clock for the micro­
processor that controls the PSG.

~ EN VELOPE PERIOO
1- (OURATION OF ONE CYCLE )

ENVE LOPE GENERATOR OUTPUT

1 1 1

R15 BITS
B3 B2 Bl BD

A
C L
0 T
N A E
T T R
I T N H

N A A 0

U C T L

E K E 0

0

X

1 0 0

1 0 0

1 0 1

1 0 1 1

1 1 0

FIG. 5-THE ENVELOPE is determined by the
R15 bits. The X's denote a don 't-care cond itio n.

15

13

10

9
8

7

o 6
5

4 3 2 100 1 2 3
4 5 6

.125V

NOTE: THIS ISTHE ENVELOPE
ONLY-NO ISEANDTONES
ARE DISABLED.

14

.25V

lV 15 (BINARY111l)

.7D1V

.303V

.1515V

o
W w 13
~~ .5V
<C....
~~
~o

:i >

11 ENVELOPEPERIOD J I_ ENVELOPE PERIOD

(lifEI (lifEI

FIG. 4-0UTPUT LEVeL S fo r all possible com­
binations of bits Be-B3. Writi ng Ileetl on bits Be­
B3 turn s a channel off.

erator. Registers 10, II , and 12 control
the amplitudes of channels A, B, and C,
respectively. If the amplitude-mode bit,
B4, is set to logic 0, then the user can
control the output amp litude by supply­
ing a 4-bit code to B0-B3. Figure 4
shows the output levels for all possible
values of B0-B3. As previously men­
tioned, writing all zeroes on bits B0-B3
tu rns a channel off.

{ 1.7897725 MHz
CLOCK SIGNALS

PSGTO MICROCOMPUTER 0.8948863 MHz
22

1/6 4069
3.579545 MHz

CRYSTAL

0
13

3
4013 11

1/64069 1/64069 14
+5V

EP10 = 256CTlO + FT10

When the amplitude-mode bit of a
channel's amplitude -control register is
set high , then that channel's outp ut am­
plitude is varied by the PSG's internal
envelope generator. The envelope's
frequen cy, shape, and cycle pattern
can be varied, allowing quite complex
envelope patterns.

Registers R l3 and RI4 control the
period of one enve lope cycle; R14 is the
coarse-tune registe r while R13 is the
fine-tune register. The envelope fre­
quency equations are :

fE = fCLOCK
256EP lO

FIG. 6-A COLOR-BURST CRYSTAL is used in this circuit that provides a clock for the host micro­
computer as well as for the PSG.

+5V

PSG

~}
10~,F 0.1

ANALOG
~

II

~~ CHANNEL
OUTPUTS 2..L 4
5K 2~F L~ 250" F

=Q
'1.1

" 3~5
II

::::-- .05
l K 500n :::1' 300pF

Ion

".:?"

:>
-0
:D
r
-'"
CD

FIG. 7-THIS ci rci t sums the PSG's three analog channels, amplifies them, and drives a speaker. ~

Where: fE = desired envelope
frequency

fCLOCK = input clo ck fre­
quency

EP10 = deci mal equiva­
lent of the enve­
lope-per iod bits

CTlO = decimal equiva­
len t of the coarse­
tune reg ister bits
87-80

FTlO = decimal equi va­
lent of th e f ine ­
tune reg ister b its
8 7- 8 0

Rearranging the equations:

a.) EP lO = fCLOCK
256fE

b.) CT + FTlO = EP lO10 - - - -
256 256
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FIG. 8-A PIA (Peripheral Interfa ce Adapter) is needed if a 6800 or 6502 microprocessor Is used.

I

be tied directly to the microprocessor' s
data lines if decoding is provided to
place the PSG in its "inactive" mode
(see Table I) whe n the PSG is not being
accessed .

The PSG's can be interfaced to the
6800 and 6502 microprocessors very
ea sily, as shown in Fig. 8. A PIA (Pe­
ripheral Interface Adapter) IC is used
between the microprocessor and the
PSG. (See Radio-Electronics, Nov . 1980
issue .) The setup for the 6800 is shown.
For the 6502, a 6520 would be used as
the PIA. Both of tho se microprocessor s
tre at I/O and memory the same so that
immediate control of the PSG would
consist of "load accumulator" and
"store accumulator at" instructions .

Figure 9 shows a typ ical S-l00 bus in­
terface. That design provides for read­
ing-from and writing-to the PSG using
only an 8080 IN or OUT instruction to the
proper address . The prope r address is
the memory location where the PSG
resides , set by the switches going to the
7485' s. Table 3 provides software
routines written in 8080 assemb ly
language.

L-. + ANALOG A

'----------+ ANALOG B

ANALOG C

To access the PSG's registers and to
read-from and write-to tho se registers,
the microprocessor must interface with
the eight dat a/add ress lines (DA0-DA7)
of the PSG plus the bus control lines,
BDIR, BC2, and BCI. Since BC2 can
be left high (see Table I), the bus-con­
troll ines needed can be reduced to two.
The PSG's eight data/address lines can

PAD DAB RESET

PAl OAl A8 ~v

PA2 OA2
PA3 OA3 A9

PA4 OA4

6800 PIA PA5 OA5 -=
OR 6820 PA6 OA6 PSG

AY·3·8910
6502 OR PA7 OA7

6502

PBD BCI
PBI BC2

PB2 BC3

The circuit show n in Fig. 7 sums the
th ree analog chan nel outputs and am­
plifie s the sum with a standard low­
voltage IC amplifier. The advantage of
using that IC is obvious-you can tap
the five-vo lt supply for the LC's biasing.
Position all components as close to the
IC as possible , especially the decoupling
components .

FOR
ADD ITIONAL
PSG
EXPANSION

5
7485

9

BC2 7
741 48

BCI 6 A2-
23 24 27 28 25

-
A8RES ET A9 BOIR BC2

A 4
100"F

PSG:AY·3·8910 B 3 ~ TOAUDIO

C 38
AMPLIFIER

OAO OAI OA2 OA3 OM OA5 OA6 OA7
37 36 35 34 33 32 31 30

l K

4

+5V

....---'----:.:..1.----'-, 6
1l--l--1 t-=---~

FIG. 9-TYPICAL INTERFACE for the 5-100 bus . This design requi res only an 8080 INor OUT instruc­
tion to read-from or wr ite-to the PSG.

NOTE:
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,
;ROUTINE TO WRITE THE CONTENTS OF 8080 REGISTER B
;TO THE PSG REGISTER SPECIFIED BY 8080 REGISTER C

;ROUTINE TO READ THE PSG REGISTER SPECIFIED
;BY THE 8080 REGISTER C AND RETURN THE DATA
;IN 8080 REGISTER B

TABLE 3

LATCH ADDRESS ROUTINE
PORTADDR EQU 80H ; ADDRESS TRANSFER PORT ADDRESS
PORTDATA EQU 81H ;DATA TRANSFER PORT ADDRESS

;THIS ROUTINE WILL TRANSFER THE CONTENTS OF
;8080 REGISTER C TO THE PSG ADDRESS REGISTER
PSGBAR MOV A,C ;GET C IN A FOR OUT

OUT PORTBAR ;SEND TO ADDRESS PORT
RET

WRITE DATA ROUTINE

TABLE 6

.....
(CJ
(Xl.....

Application examples

Many computer programs, most ob­
viously game programs, could be livened
up by using appropriate sound effects.
The PSG can generate a wide variety of
sounds . The gunshot and explosion
sound effects (Tables 4 and 5) consist of
pure noise , modified by a decaying en­
velope . Table 6 shows a laser sound
that uses a frequency-sweeping effect.
Other sounds that can be created using
that effect include a racing car sound , a
wolf whistle , and a whistling bomb .
The PSG can also produce simple tone
sound effect s.

Although not shown in Tables 4, 5,
and 6, care must be taken to observe
the proper sequence of bus-control
signals to the PSG, as explained earlier
in this article .

Sound effects do not . have to be
limited to game programs. They can
signal you at the end of a long computa­
tion (if you have better things to do
than watch a CRT screen for an
answer); they can serve as a debugging
tool, indicating audibly which direction
a program is taking; and they can create
a loud sound to wake you in the
morning, ju st before the coffee pot is
switched on.

There are eight full octaves of notes
that the PSG can provide . Since the
PSG has three channels , three note
chords can also be played. Use of the
various envelope patterns together with
variable noise will allow the simulation
of music al instruments to a certain
degree. Because the tone frequency as
well as output amplitude can be con­
trolled by the microprocessor, effects
such as vibrato and tremolo are pos­
sible.

Musical applications for the PSG
seem endless. They will provide en­
velopes for an external musical instru­
ment (such as a synthesizer). They can
provide backup rhythm; with them you
can easily transpose music to match
your vocal range or "play" a composi­
tion you haven 't yet mastered yourself.
They will provide different instrumental
sounds for your own compositions.
And they will even give that automated
coffee pot a musical tongue.

At first glance the PSG's may seem
complicated to use and understand.
That' s because there is a wide variety
of musical sounds and effects that can
be generated by those devices and each
of those sounds can be produced and
controlled to a sometimes astonishing
degree. So , although the PSG's may
seem complex, that is only because of
the versatility of those devices. For
more information on the AY-3-89101
8912, consult General Instrument' s ex­
cellent data manual. You can write to
General Instrument Corporation, 600
West John St. , Hicksville, NY
11802. R-E

Explanation

Explanation

Explanation

Set Noise per iod to max. value.
Enable Noise only , on Channels A. B, C.

Select full amplitude range under direct
control of Envelope Generato r.

Set Envelope period to 2.05 seconds .
Select Envelope " decay" , one cycle on ly.

Set Noise period to mid-value.
Enable Noise only on Channels A, B, C.

Select full amplitude range under direct
control of Envelope Generato r.

Set Envelope period to 0.586 seconds.
Select Envelope " decay" , one cycle only.

Enable Tone only on Channe l A only .
Select maximum amplitude on Channel A.

{

Sweep effect for Channel A Tone period
via a processor loop with approximately
3 mS wait time between each step from 060
to 160 (0.429 mS/2330Hz to 1.0ms/1000Hz).
Turn off Channel A to end sound effect.

TABLE 4

PSGBAR
PORTDATA ;GET REGISTER DATA
B,A ;GET IN' TRANSFER REGISTER

PSGBAR ;GET ADDRESS LATCHED
A,B, ;GET VALUE IN A FOR TRANSFER
PORTDATA ;PUT TO PSG REGISTER

READ DATA ROUTINE

EXPLOSION SOUND EFFECT
Octal

Load Value
000
000
007

020 )
020
020
070
000

TABLE 5

GUNSHOT SOUND EFFECT
Octal

Load Value
000
017
007

020)
020
020
020
000

060 (start)
160 (end)

000

LASER SOUND EFFECT
Octal

Load Value
000
076
017

PSGREAD CALL
IN
MOV
RET

PSGWRITE CALL
MOV
OUT
RET

R0
R0

Register #
Any not specified

R6
R7
R10
R11
R12
R14
R15

R10

Register #
Any not specified

R6
R7
R10
R11
R12
R14
R15

Register #
Any not specified

R7
R10
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A new generation of SWL and ham accessories makes
listening to Morse and radioteletype communications easier than ever.
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IF YOU HAVE EVER TUNED A SHOR1WAVE
receiver to the frequencies outside the
broadcast bands, you probably won­
dered what those unintelligible squeals ,
squawks, and tones were all about .
You may have recognized some signals
as Morse code but the rest sounded
more like invaders from space . In either
case, there seemed to be no way you
could decipher those transmissions.

Veteran shortwave listeners (SWL's)
who specialize in eavesdropping on in­
ternational aircraft, ship-to-shore, and
overseas telephone communications
have long found the "utility" bands a
fascinating alternative to the daily
broadcast fare . But until recently, even
those utility DX'ers, as they are called,
had to pass over a veritable treasure
chest of information-filled non-voice
communications: Morse code and radio­
teletype (Baudot code) .

Now, with the help of the micropro­
cessor and other low-cost integrated
circuits, several Morse and Baudot
(pronounced baw-doh) decoders let you
copy those signals off the air electroni­
cally, without requiring great technical
expertise (like learning Morse code or
knowing how to maintain a complicated
teleprinter) and , in many cases, without
spending a lot of money. Some are as
easy to hook up as plugging in a cable
to the receiver headphone jack; others
convert your personal computer to a re­
ceiver video terminal .

There are, to be sure , several other
non-voice modes in use on the bands .
Facsimile and codes of many kinds are
frequently used. However, there are
enough Morse and standard Baudot
transmissions to keep the novice and
experienced utility DX'er alike glued to
the receiver. Here are some examples
of what awaits the casual listener:

Amateur Radio. In addition to the
normal two-way ham conversations
(QSO's) on Morse (abbreviated CW,
for "continuous wave") and radiotele­
type (abbreviated RTTY), the American
Radio Relay League transmits daily
bulletins on all amateur bands about
new FCC regulations, weather-satellite
tracking data, and radio-propagation
conditions forecasts. The CW and
RTTY bulletins usually come through
the crowded amateur bands much bet­
ter than the League's phone (SSB)
transmissions.

NewsWires. Dozens of news agencies
(including United Press International
and Associated Press) transmit RTTY
dispatches to their subscribers allover
the world . Tass (USSR) and Xinhua
(China) are two examples of English­
language foreign news wires you can re­
ceive. Subscribers (newspapers, radio
stations, etc .) pay a fee to receive each
service and are thereby authorized to
use this information received over the
wire for rebroadcast or reprinting.
Private individuals receiving and de-

coding the wires as non-subscribers
cannot reuse or disseminate the in­
formation for any purpose.

Third-party Traffic. Predominatly
CW, this category of transmissions in­
cludes messages sent from passengers
and crews on ocean vessels to friend or
relatives back home and other one-way
communications (cablegrams, telegrams,
etc .) over long distances. Many believe
that satellite and cable links carry all
the international word traffic. Such is
not the case. There are very few cir­
cuits open in the existing transponders
and cables compared with the demand
for them . Consequently, a large per­
centage of international third-party traf­
fic is still handled on CW or RTTY in
the 3-30 MHz (hi) region of the
spectrum.

Embassy/Govenunent Conununicatioll'i.
Surprisingly, there are many transmis­
sions by government agencies and
other international organizations (United
Nations, Interpol, etc .) that do not
further encode their CW and RTTY
transmissions to discourage the "passer­
by" from listening to the contents. For
example, you can copy bulletins to
American embassies and consulates
which clearly state that the material is
intended for internal use only.

Weather Bulletins. Aircraft, ships, and
ground stations rely heavily on detailed
weather reports transmitted on RTTY
and CW allover the world. During the
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at say a 45 wpm, a comfortable typing
speed for an operator. The tape can
the n be put through a reader at much
higher speeds at specified times (as in
bulletins). Even hams, who type most
of their messages in "real time," often
have " brag" tapes which describe the
equipment set-up, details of the ham's
family or community, and even RTTY
art, pictures formed by line after line of
carefully placed characters giving a
mosaic effect.

Before the microprocessor revolution,
printing RTTY messages was possible
only with a noisy (for the home, at least)
and bulky mechanical teleprinter that
needed constant maintenance, or a
technical knowledge of the mechanism
to keep it running smoothly. They are
still in wide use today . A receiver

(space) and stop (mark) bit to aid
synchronization on the receiving end.
In the transmit mode, the RTTY fre­
quency shift keyer keeps the transmitter
on the space frequency as a steady
carrier signal. When the operator
presses a key on the typewriter -like
keyboard , the keyer shifts the frequency
in the correct code sequence represent­
ing that character, plus the start and
stop bits. That all happens very quickly,
taking only 163 milliseconds per char­
acter, even at the slowest conventional
speed of 60 words per minute.

The amount of actual frequency shift
is controlled by the keyer. Three fre­
quency shifts are in common use on the
utility bands: narrow shift (170 Hz),
medium shift (425 Hz), and wide shift
(850 Hz). RTTY sent in those shifts can
appear at various speeds, though most
sys tems adhere to 60, 66 or 100 wpm.

In contras t to CW, very little of what
you hear in commercial RTTY is being
sent by an operator at a keyboard at the
same time you hear it. Often, a punched
paper tape of the message is prepared

1+--163mS--l
I ! i I ~
I I I : I

LDW (MARKI

HIGH (SPACE)

With radioteletype, however, all
translation from our alphabet, numerals,
and punctuation is performed mechani­
cally or electronically. While the RTTY
signai characteristics are more complex
than that of CW, its ease of operation
permit just about anyone (who knows
how to type) to send, and requires no
attendant at all to receive.

The RTTY signal is actually sent on
two different frequencie s, though the
signal appears on only one frequency at
a time (See Fig. I-b). The keying cir­
cuitry at the transmitter literally shifts
the frequency on the transmitter slightly
to form a series of high and low signals.
A similar system, called audio-frequency
shift keying, sends the highs and lows
as audible tones over a single sideband
or FM signal.

This is where the " code" part comes
into play. Each character's code con­
sists of a specific sequence of high and
low tones (called "space" and " mark"
bits, respectively). Unlike CW, the
RTTY characters are all the same
length: 5 bits long, plus both a start

a

b

IIII n----- CARRIER

I U U L NO CARRIER

TRANSMITIER

PAPER TAPE
READER

TRANSMITTER
'------I

FIG. 1-CONTINUOUS WAVE (Morse) and radioteletype (Baudot) transmitting systems. The wave­
form In a shows the absence or presence of a signal and the waveform In b shows a change In
frequency.

The signals you hear
Morse and Baudot are codes in that

each character we know in our com­
mon language (letters, numerals, and
punctuation) is represented by a cor­
responding Morse or Baudot character.

A Morse code character is created
by keying a transmitter to send a series
of short (" die') and long ("dab") car­
rier bursts (See Fig. I-a). A character
can be as brief as a single dit (the'letter
"E" ) or considerably longer, like dah­
dah-dit-dit-dah-dah (a comma).

The job of the operator at the re­
ceiving end is to recognize that a dit,
followed by a short space is an "E" or
that a dab-dah-dit with a space is a " 0"
and instantaneou sly convert the tones
in his ear to a hand-printed or type­
written character.

A longer gap between letters indicates
a space between words. He must rely
on the sender to properly encode a
written copy to dits and dabs on his
telegraph key, as well as insert adequate
spaces between letters and words. As
you can see, at least until the prolifera­
tion of electronic keyboard send-receive
equ ipment, Morse required human
skills in the encoding and deciphering
of the code.

hurricane season, for instance, you can
track the extact latitude and longitude
of various storms from the bulletins.

As in the case of the news wires, the
Communications Act of 1934 forbids
the retransmission or reprinting of the
content of any utility broadcast picked
up by your receiver. The prohibition,
rather than being a deterrent, adds
excitement to that facet of shortwave
listening, in that it gives you the feeling
of eavesdropping on the behind-the­
scenes events of the world. It 's like
listening to a worldwide public-service­
band radio .
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FIG. 2-THREE common systems for decoding Morse and Baudot transmissions electro nically. A
demodulator or terminal unit is often required in system b.

SOFTWARE

common language of computers , very
little of it appears over the air. Hams
have recently been authorized to use
ASCII , so expect some signals to show
up on the amateur bands.

The dedicated CW and/or RTTY unit
with built-in display is the most com­
pact , coming usually in a convenient
desk-top size. It is also the simplest
system to set up, requiring only a con­
nection from the audio output of the
receiver to the unit , and one from the
unit to the neare st wall socket (See Fig.
2-a).

With the help of a tuning indicator on
the unit, you carefully tune the receiver
so the desired signal falls within the
passband of the decoder. On CW, that
means getting the indicator to flicker in
step with the incoming signal. For
RTTY, a two-light indicator is preferred
with one light each for the mark and
space frequencies. They will flicker
alternately, as the received signal shifts
in frequency. If the shift (narrow,
medium, wide) is unknown , you can
use the indicators to help you select the
correct one as both LED 's will flicker
only when the demodulator is on -the
right shift.

From there, you try the different
combinations of speed (usually 60, 66,
or 100wpm) and normal or reverse shift
until intelligible copy appears on the
alphanumeric LED display. At first,
the lOO-wpm speed seems to race by
almost too quickly to read, but with a
little practice , it is easily mastered .

Microcraft Corporation offers a low­
cost model for CW, the Morse-A-Word
II , and for Baudot, the RITY Reader .
Both are available factory assembled or
in kit form . Kantronics combines both
RTTY and CW decoders in its Field
Day II reader, which also comes in a

continued on page 98
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THE INFO-TECH model M2DO-F video converter
does not require a terminal unit. •

Decoding systems
The three basic choices in decoding

systems are a dedicated CW and/or
RITY unit with built-in LED display, a
dedicated decoder with video output,
and personal computer peripherals.
Most systems have ASCII code capa­
bility . Though that seven-bit code is the

see what they are transmitting on a
given day. A digital readou t will let you
retune to the exact spot where you first
heard the station, thus saving time in
searching around for the one you want
to hear. And, like listening to public­
service stations on a VHF/UHF scan­
ner , many stations transmit intermit·
tentl y, so you will want to be sure
you're on the exact frequency when
their signal comes on the air.

TABLE 1

FREQUENCY
7000 - 7150 kHz
7300 - 8200 kHz
8200 - 8800 kHz
10,100 - 11,175 kHz
12,000 - 12,330 kHz
12,330 - 13,200 kHz
13,360 - 14,000 kHz
14,000 - 14,100 kHz

14,080 kHz
14,350 - 14,990 kHz
15,450 - 16,460 kHz

demodulator converts the mark and
space signals to on/off currents which
mechanically activate the right keys on
the printer.

Receiver requirements
Regardless of the decoding system

you choose, a good receiving station is
essential for utility DX'ing . Since most
of the stations broadcasting CW and
RITY are at much lower powers than
the shortwave broadcasters, your re­
ceiver needs to be as sensitive as pos­
sible, with the best possible antenna.
Many transmitters operate at power
levels much like ham radio rigs (around
1000watt s), so you will want to be sure
you can hear the weak ones from afar.
You may only need to add a preselector
or tuned preamplifier to your existing
receiver to make it " hot" enough to
pull in the exciting DX.

To receive CW and RTTY, your re­
ceiver will also need a BFa (Beat Fre­
quency Oscillator), which gives the car­
rier signal a tone you can hear. Tuning
across the bands without a 'BFO, you
may think that you don ' t need it be­
cause you can hear audible tones. What
you are hearing, howe.ver , are tones
beating against adjacent signals-total
gibberish to the input of a decoder. The
BFO provides a constant signal to beat
against the desired signal, ensuring
stable tone-generation.

Most important of all is the stability
of the receiver and BFa. The tones
generated by the received signal must
be tuned to within a small range of
audio frequencies for the decoders to
"hear " them . The decoders have that
narrow passband built into their input
circuits to help reject adjacent signal in­
terference, allowing only the desired
signal to pass through to the decoding
sections. An unstable receiver will re­
quire. constant retuning to keep the
tones in the passband of the decoder,
cau sing gaps in the copy and con­
siderable inconvenience.

Lastly, a digital frequency readout is
strongly recommended. You will prob­
ably want to keep a logbook with a list­
ing of frequencies, times, dates, in­
formation content , and types of sta­
tions heard . You may also want to re­
check several stations periodically to
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JAMES A. GUPTON, JR.

Part 9- This installment of the f!Jnicorn- 1
series finishes equipping the robot for

remote-control operation with tone-encoder,
tone-decoder and latch boards.

....
so
CD....

board . (For those who do not have the
facilities to make double-sided boards,
sources have been provided-see the note
at the end of the parts list.) Part s place­
ment is shown in Fig. 78 and an assem­
bled board in Fig. 79.

The board requir es a well-regulated

LlNICD~ -1
~DB T

Decoder board
The transmitted tones are picked up at

the robot-end of the radio link by a stan­
dard portable FM receiver. It can be
mounted inside the robot's body with a
whip antenna mount ed externally.

Output to drive the decoder board can
be taken from the radio's earphone jack
or, if you want the tones to be heard com­
ing from the robot, from the speaker
terminals. The audio can also be
fed to the robot' s on-board am­
plifier. Again, a dropping re­
sistor may be required.

Figure 75 is the sche­
matic of the decoder .
Th e tone pair is fed
to resistor R9,
the level cont rol,
and from there to
eight 567 PLL
ton e-d ecod ers.
Each 567 is set to
respond to one of
th e eight tones
that can be pro­
duced by the en­
coder board . Each
tone pair causes the output
lines (pin 8) of two of the 567's-one
for each of the two tones-to go to a
logic-low state.

Th ose outputs are NOR'd by IC9
through ICI 2, producing a logic-high at
the IC output-p in corresponding to the
key pressed.

Because of its complexity, that circuit
is designed around a double-sided PC
board . Figure 76 shows the " foil" side of
the pattern, while Fig. 77 shows the pat­
tern for the "component" side of the

TABLE 1

ROW 1 697 Hz
" 2 770 Hz
" 3 852 Hz
" 4 941 Hz

COLUMN 1 1209 Hz
" 2 1336 Hz
" 3 1477 Hz
" 4 1633 Hz

TO COMPLETE CONVERTING YOUR ROBOT
to radio control, using the meth od out­
lined pr eviously, three more circuits have
to be added. Th ey are: a Touch-Tone
encoder board, a decoder board, and a
latch board. Those, together with the
boards constructed -earlier, will allow the
robot to be controlled remotely.

Encoder board
Th e Touch-Tone encoder board is de­

signed for use with a 16-key Touch-Tone
keypad . In addition to the numb ers zero
th rough nine and the" #" and " *,, signs,
tha t pad also has keys labeled "A "
through " D."

The keys are arra nged in an array of
four rows by four columns. Each row and
column has a particular tone frequency
assigned to it, as shown in Table I . Press­
ing any key causes a unique tone pair to
be generated. Th ose tone pairs are gener­
ated by the encoder board, whose sche­
matic is shown in Fig. 72.

The encoder IC, a 7206JPE, is de­
signed to take a " row" input and a "col­
umn" inpu t and to output the appropriate
tone pair , deriving th ose tones by dividing
down the output of a 3.579545-M Hz TV
color-burst crysta l. Th e tone pair appears
at pin 15 of the Ie.

An LED is included in the circ uit to
indicate visually that tones are being gen­
erate d. Similarly, QI , a medium-gain
N PN transistor, can be used to dr ive a
speaker so the tones can be heard . The
speaker can be eliminated if desired , or,
as shown in the schematic, you can insert
a resistor in the circuit to reduce the vol­
ume of the audio output.

The signal fed to the FM transmitter
described in the previous part of this
ser ies is taken from the base of QI. A
dropping resisto r (whose value may range
from several hundred kilohms to several
megohm s) may be necessary between this
point and the tra nsmitte r input to avoid
overdriving the tra nsmitter.

A 9-volt batt ery operates the encoder
very nicely. If the encoder and tran smit­
ter are packaged together, use a separate
battery for each one.

The foil pattern for the small, single­
sided, encoder board is in Fig. 73. Com­
ponent placement is in Fig. 74.
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FIG. 73-ACTUAL-SIZE PC board foil pattern
for Touch -Tone encoder. Eight pads at right are
for connection to keypad.
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FIG. 72-HEART OF THE Touch-Tone encoder is the ICM7206JPE IC that convert s " row" and "col­
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PARTS LIST-DTMF ENCODER
BOARD

All resistors '/. watt, 5%
R1-100 ohms
R2-47,OOOohms
R3-1000 ohms
Capacitors
C1-0.022 J,lF, ceram ic disc
C2-0.0022 J,lF, Mylar
C3-39 J,lF, tantalum
Semiconductors
IC1-7206JPE DTMF tone generator
Q1-MPSA-13 or equivalent NPN-type
LED1-jumbo red LED
XTAL 1-3.579545 MHz TV co lor-burst

crystal
S1-SPDT push button switch
Miscellaneous: PC board, IC socket, 8­
ohm speaker, 16-key keypad (Digitran
KL0049 or equiva lent), cabinet, battery
clip , etc.

FIGS . 76 & n-DECODER BOARD is double-sided. Pattern at left is for bottom; pattern at right for top
(component side). If you make your own board, holes that go to foil traces on both sides must either
be plated through, or jumpers run from one side of board to the other.
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FIG. 78-THE DTMF DECODER BOARD has all signa ls brought out to edge conn ector and also
available on the board itself.

FIG. 79-WHEN MOUNTING POTENTIOME­
TERS make certain to all ow cl earance between
th em and IC sockets for scr ewdriver adjus t­
ment.

Wc'vc bccn recei ving a lot of corre­
spondcnce from readers who arc
building-or contemplating build­
ing-their own versions of Unicorn-I.
We 'd like to see more, along with nice
sharp photographs, so wc can pub lish a
segment showing off those robots and
presenting some of the innovations
that you 've come up with. Writc to
Radio-Electronics, 200 Park Avenue
South, New York, NY 10003 and
mar k your envelope "ROBOT UP­
DATE."

FIG. 80-LATCH BOARD takes output of decoder board and "remembers" commands until second output d isables latches. This featur e allows commands
sent out sequentially to be carried out simultaneously .
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FIG. 82-LATCH BOARD SIGNALS ere not brought out to edge connector. Connections must be
made to pads on board. The use of multicolored ribbon cable is suggested.

FIG. 81-IF "DROP-DEAD" feature is desired,
"double-donut" pads must be jumpered to­
gether.

The latch board (Fig . 80) uses eight
7474 dua l D, edge-triggered, flip-flop
IC's to form 16 latches . The latching
action is handled by cross-coupling each
gate's inverting output (pin 6 or 8) to the
·"D" input (pin 2 or 12) of the IC, The
status of the "D" input determines the
status of the outputs. If it is "high," the
normal (non-inverting) output (pin 5 or
9) is also "high," and the invert ing output
is "low." If it is "low," the status of the
outputs is reversed.

The 7474 triggers on a "low" to "high"
transition of the input (clock) signal (pin
3 or II) . When a signal from the decoder
board is applied, a "high" to "low" transi­
tion takes place and the normal (non­
inverting) output of the gate goes "high"
and stays "high." Simultaneously, the
inverting output goes "low ." That forces
the "D" input "low," which means that
the next "high" to "low" transition at the ·
input will cause the output to go "low,"
and so on.

That means that the first time a func­
tion key is pressed, a function will be
called into play. The next time it is
pressed, that function will stop. And
since, once the latch has been set , the
function continues, another key can be
pressed and another function called up
while the first is running.

The CLEAR inputs of the IC's (pins I
and 13) are also brought out to the board
(the double donut pads in Fig. 81-if
used they should be jumpered together)
for future use. If the CLEAR inputs are
grounded, the latches immediately go to a
"low" state. That feature can be used as a
"drop dead" switch to completely disable
the robot by pushing a single key, if it
becomes necessary .

The "drop dead" feature could also be
continued 011 page 88 69

PARTS LIST-DTMF DECODER
BOARD

All resistors 'I. watt, 5% unless otherwise
specified

R1-R9-10,000 ohms. ten-turn trimmer
potentiometer (Bourns 3006P or equiva­
lent)

R10-R17, R32-4700 ohms
R18-R25, R33-2200 ohms
R26, R27-8200 ohms
R28-R30-6800 ohms
R31-5600 ohms
Capacitors
C1-0.47 IlF, tantalum, or ceramic disc
C2-C9-0.1 IlF, Mylar or monolithic
C10-C17 -2.2 IlF, tantalum or aluminum

electrolytic
C18-C25-1 IlF, tantalum or aluminum

electrolytic
C26, C27-200 IlF, electrolytic
Semiconductors
IC1-IC8-NE567 PLL tone decoder
IC9-IC12-7402 quad NOR gate
01-5.1 volts, 1 watt , Zener
Miscellaneous: double-sided, plated­
through PC board, IC sockets, ribbon ca­
ble, etc .

"0" OUT
"O" IN

"B" IN

-C4-

-C3-

- .,----------:,...".-- ---- "7" IN

.,--------- ----- "7" OUT

I r:t "# "OUT

ID --..,..--- - - "#" IN

~.~~======::::;--- "8" OUT

I B "9" IN
IC7 "0" OUT

I "O" IN
"9" OUT

I G "C"IN
IC8 "." OUT

I "." IN

"C" OUT

- - --- ... +5V

Latch board
While it is possible to operate the robot

without the latch board, there are two
important reasons why it should be in­
cluded .

Firstly, it eliminates the need to keep a
function key depressed. With the latch
board, the key is pressed once. to initiate
the function desired, and pressed again to
stop it. Not only does that save wear and
tear on the batteries (and fingers) but it
also brings us to the other reason for
using the latch board .

Without it, only one function at a time
could be carried out by the robot. With it,
however, as many functions as desired
can be operated at the same time and they
can be switched on and off at will.

all.

PARTS LIST-LATCH BOARD
Capacitors
C1-C4-0.1 IlF, ceramic disc
Semiconductors
IC1-IC8-7474 dual "0" edge-triggered

flip-flop
Miscellaneous: PC board, IC sockets, rib­
bon cable, etc .
The following are available from: Hal­
Tronix, PO Box 1101, Southgate, MI48195,
Tel. (313) 285-1782: encoder kit, including
case (ECD-16DL), $39.95; encoder kit less
case (ECD-16K), $29.00; PC board only
(ECD-16PC), $8.00. Decoder kit (no case)
(567-16K), $69.95; double-sided, plated­
through PC board only (567-16PC),
$21.00. Latch board kit (LB-16K), $18.95;
PC board only (LB-16PC), $11.95. Also
available from the same source:
ICM7206JPE IC, $8.95; 16-key keypad,
$11.95. Please add $2.00 shipping & han­
dling on orders under $20.00. Visa and MC
accepted. Boards and kits are also avail­
able from: The Robot Mart, Room 1113,19
W. 34th St., New York, NY 10001 (catalog
$3.00).

-CI -

-C2-

GNO ...""f----

"4::4~'~:_:_I
"A" IN...;:...- --- ~I

"A"OUT~~U
"5 ::3~'~: :--- BI
"3" OUT ""~____ IC3
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"6"OUT - I GI
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five-volt supply to operate properly .
Alignment is simple: Starting with IC I,
connect a frequency counter to pin 5 of
the 567 (no signal input is necessary).
Adjust the 10K potentiometer associated
with the IC until the frequency indicated
on the schematic for that IC is obtained.

Proper tone-decoding can be verified
by applying a tone pair to the input of the
board and checking for a logic-high at the
corresponding output pin of the 7402
NOR gates with a logic probe.

If the probe's HIGH LED does not stay
on steadily, it indicates that one or both of
the 567's associated with that tone pair is
not quite on frequency and needs a slight
adjustment. If you have to make such an
adjustment, proceed carefully-remem­
ber, each 567 is responsible for four indi­
vidual outputs and you must check them



HI-FI NOISE FILTER/Range Expander
Part 2-This month we'll/oak at the expander and noise re­
auction circuits in more detail and show you how to build
the ASRU.
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IN THE FIRST PART OF THIS ARTICLE
(March 1981 issue of Radio-Electronics)
we discussed in general terms how the
expander and noise-reduction sections
of the ASRU (Audio Signal Restoration
Unit) work. We'll now cover those cir­
cuits in more detail.

Expander-circuit description
Figure 10 is a schematic of the right

cha nnel and control circuits of the
expander portion of the ASRU. The
signal is applied through R301 to IC6-a,
a digital logic gate acting as a voltage­
controlled resis tor. Figure 11 shows
the circuit of one of the six inverters
that comprise the CD4049 IC and will
help explain that unusual, but very
effective and economical, circuit. The
CD4049 CMOS hex inverter differ s
from most CMOS IC's because pro­
tection diode Dz is intentional ly omitted
to allow driving the input from lO-volt
logic signals while using a 5-volt power
supply. In the ASRU, the "+" sup­
ply is connected to ground. That in­
sures that the P-channel FET's, Q ,
are always off. That leaves us wi~
QB" active. As a resu lt, we are left with
six matched (see Fig. 11) N-Channel
FET' s because they are all fabricated
on the same chip . The FET's are en­
hancement-mode devices, which means
that after applying about I.5-volt s
to the gate, the FET begins to turn on
and the resistance between the source
and drain dec reases as the gate voltage
is increased .

That ca uses IC6-a and R301 to form a
voltage-controlled attenuator. The re­
sistance of IC6-a varies between 55 and
90 ohms. At higher input levels , the
gate voltage is reduced by the control

circuits to reduce the attenuation. The
output of the attenuator goes through
C302 to operational ampl ifiers IC4 and
IC5. Section IC6-f and its associated
circuitry vary the amount of feedback
around that op-arnp combination and
thu s control the gain. Resistor R302
and capacitors C301 and C302, along
with other parts in the feedback path,
make sure that , at low audio frequencies,
the signal does not go through the at­
tenuators and is not expanded (see Fig.
6) of Part 1.

High attenuation in the early stages
of the circuit reduces distortion by re­
ducing signal levels , but makes noise a
potential problem. The high gain and
low noise required make the double op­
amp combination (lC5-a and IC4-b)
necessary. The front-end of that, op­
amp IC5. is exceptionally quiet
(4/n V JHZ) and is used as an input­
differential pair of transistors.

Integrated circuit IC7-b serves to add
1.2 times the drain voltages onto the
gates of IC6's FET's in a compensa tion
scheme that furth er reduces distortion.
The net result is an expansion block
that is both quiet and und istorted. To
derive the control signal, the two chan­
nels are summed by resistors RSOI and
RS02 . The gain of the con trol channel is
varied with sensitivity control RS03 .
Capacitors C506 and C502 reduce the
low-frequency gain, and C501 rolls off
the higher frequ encies to obtain the
curve shown in Fig. 3 of Part I. The
gain -stage of that filter is ICll-d. That
IC and its associated components form
a full-wave rectifier, such that the sum
of the current through R509 and RSIOis
proportional to the absolute value of the
filtered waveform, That makes the ex-

JOSEPH M. GORIN

pansion polarity-independent so that all
signals are expanded properly, regard ­
less of their phase.

The currents in RS09 and RSIO and a
bias current through RSII are converted
by ICII-b , R512-RSI4, and 0503 -0505
to a voltage that is approximately pro­
portional to the logarithm of the current.
It is the non-linear impedance of the re­
sistor-diode network that forms the
gradual slope shown in Fig. 2 of Part 1.
A rapid upward change in signal level
causes D507 and D508 to turn on, and
C504 and C505 can be rapid ly charged.
A slower rise will turn on only D507, so
that C505 is charged more slowly
through R517; that dual -mode reduces
distortion for steady-state signals. For
falling signal amplitudes , C504 and
C505 must discharge slowly through
R515 and R517.

The voltage on C505 is amplified by
ICll-a. If the control voltage (lC II , pin
3) is below 4 volts , D515 is off and the
signal is attenuated by RS25-R527 , to
control FET gate-voltage deriver IC7­
d . Figure 12 shows a block diagram of
the gate-voltage deriver. Varying either
the input voltage or drain current (lD)
will cause the op-amp to change the
FET gate- voltage so that VIN = ID x
RFET . In that case , increasing signal
levels will increase VIN and thus RFET.
Since IC7-d drives the gates of both
IC6-a and b, their resistances will track
its output.

In summary, increased signal levels
will increase the control voltage , and
thus the resistance of IC6-a, reducing
the attenuation. As the control voltage
get s even higher, diode D515 turns on,
and the increasing current from R525
flows into the drain of IC6-c. That
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AG. 11-oNE OF SIX Inverters on tile CD4049.
Only the as sectlons-slx matched N-channel
FErs-are used In the ASRU.

causes the IC7-c gate -voltage deriver to
reduce the resistance of IC6-c and IC6-f,
increasing the gain of the op-arnp com­
bination , IC4-IC5.

The op-amps driving LEDSO I (-6dB)
and LED502 (+ 1 dB) are used as com­
parators and abso rb the current from
Q501 through their respective LED's if
the gain is either less than - 6 dB or
more than +1dB. Transistors Q501 and
502 act as a constant 12 rnA current
source that is used for the display of the

noise filter part of the ASRU . Zener
diode D514 makes sure that the current
source can still operate when both
LED50 I and LED502 are off.

Even the power supply (Fig. 13) is
unusual. To maintain the exceptional
signal-to-noise ratio desirable in a noise­
reduction accessory , without requiring
extensive magnetic shielding or coaxial
wiring, the transformer is of the wall­
plug type, and is physically separate
from the ASRU. This type of trans­
former has a single, untapped secondary.
To get both plus- and minus-12-volt
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takes place . Resistors R206 and R207,
and capacitors C210 and C211 provide
feedback to control the biasing of the
op-amp and to roll off the low-fre­
quency gain . Resistors R204 and R205
reduce the open-loop gain, and capaci­
tors C206-C209, along with C203, roll
off the high-frequency gain. Low-fre­
quency gain is also rolled-off by C202,
C205, C212 and C2l3.

Capacitors C212 and C2l3 also couple
the highpass and bandpass signals into
precision rectifiers IC9-b and IC9-c.
The combined gain of those two IC' s is
about 2000. By obtaining that gain
through two stages-IC8, whose output
is a current, and IC9 (together with
R208 and R209), that changes that cur­
rent to a voltage-it is possible to get a
gain with rectification that is normally
very difficult to obtain due to stray
capacitive feedback.

The weighted-difference blocks (Fig.
8, Part I) are made from resistors R212­
R214. they subtract , rather than add,
because IC9-c is a positive -output recti­
fier , while IC9-b has a negative output .
The bandpass channel is clamped by
diode D205 that turns on at about three
volt s, allowing the energy in the high­
pass section to push the bandwidth all
the way out at high levels. The action of
the bandpass channel is slowed by
C214. That helps cau se filter comer-fre­
quency overshoot during transients.

The fast-attack/slow-decay circuit
consists of IC9-d and its associated
components. The attack time is 4 mS;
the decay time 80 mS. Low-impedance
drive for the exponential curve-shaping
and display network, R224-R228 and
Q204-Q206, is provided by IC9-a. When
low-level control voltages are present
at C216, all the transistors are off, and
the resistors act as a simple voltage
divider.

As the voltage at the capacitor in­
creases to a few tenths of a volt, Q202
turns off, Q20l turns on , and LED201
goes out. At higher voltages , Q204
turn s on, and LED202 goes out. Since
the base-emitter voltage of Q204cannot
be much greater than 0.6 volt, R224 is
eliminated from the voltage divider , in­
creasing its output dramatically. In
tum, Q205 and Q206 tum on with the
same effect. As .the voltage on R228ap­
proaches 1.2 volts , D210 and'Q203 tum
on and clamp the voltage at C216 in a
feedback path to prevent driving the
voltage-controlled filter too hard. Thus ,
until the limit is reached, attenuation
con stantly decline s exponentially.

The voltage on R228 is offset slightly
by R230 so that , even with no input
signal, the filter bandwidth can never
go below 1.2 kHz . As was explained
previously, IC4-a, IC3-c and IC3-d,
together with their associated parts,
form a gate-voltage deriving circuit.

Control-circuit gain is varied by R202
and R203. That sensitivity control

+12V - 12V

II" II" :Ill "I
" " "1"I

TOlca·11 = =
PIN 7

TO
rca PIN 14,
IC9·11 PIN 11

the resistance of IC3-b changes. Resis­
tor R7 provides bandwith compensa­
tion for the op-amp.

Capacitor C3 and resistor R9 do two
things: They filter the control signal to
keep it from acting too quickly and also
feed back drain voltage to the gate of
this section of the IC to cancel some of
the FET's distortion.

The summing network (see Fig. 7 in
Part I) is made up of ICI -b and R2-RS.
The reason there are two " - " inputs
and one "+" input is because the de­
sign of the integrators causes the signal
to be inverted. The input impedance is
kept high by using ICl-a as an input
buffer. The output buffer, IC lO-d, acts
to keep the output impedance low. Re­
sistor R16 is used to vary the amount of
noise reduction.

The highpass and bandpass signals
are added by RI4 and R114, and by RI5
and R115, respectively. Two 19-kHz
filters to remove any residual pilot tone
fromFlvl multiple x signals-preventing
interference with the action of the noise
filter-are made up of C201 and L201,
and C204 and L202.

It is important that strong funda­
mental tone s below I kHz and non­
musical signals above 25 kHz not be
allowed to affect the control-voltage­
determining circuits. High sensitivity,
though, is necessary to allow the filter
to respond to low-level, high-frequency
signals such as those produced by
triangles (the percussion instrument
that goes "ding"). The A739-IC8-­
provides that high sensitivity at a very
low noise figure .

That IC is run in an open loop con­
figuration (without feedback) at the
frequencies where most musical activity
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FIG. 13-POWER SUPPLY of the ASRU uses a separate wall-plug transfonner, eliminating a potential
source of hum.

FIG. 12-GATE-VOLTAGE DERIVER, IC7-d, Is
used to control gain of op-amps IC4 and ICS.
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supplies using economical positive
volt age regulators , the circuit operates
as follows. On positive half-cycles of
the transformer output , C601 is charged
up through D601 and D602. A standard
IC regulator, ICI2 , is used. On negative
half-cycles D603 and D604 charge up
C602, which powers regulator ICl3 , ex­
cept in this case , the regulator's output
is grounded, and the terminal that is
normally grounded supplies -12-volts.

Noise-reduction circuit description
The noise-reduction-section sche­

matic is shown in Fig. 14. One of the
variable integrators is formed by resis­
to r R6, ICZ-a, CI, R8 and IC3-b. With

(j) ju st R6 as an input resistor, and C I as aoz feedback capacitor, IC2-a would be a
~ fixed-gain integrator. The attenuator­
t5 consisting ofR8 and IC3-b-in the feed­
~ back loop allows the gain to that in­
w tegrator to be varied.
6 Capacitor C2 provides AC coupling
~ to prevent DC errors (such as voltage­
c: offsets) from causing "thumps" when
72
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FIG. 15-FOIL PATTERN for the front and rear PC boards. Both patterns can be etched on a single
copper-clad board (as shown) If you wish.

determines the ASRU 's response to
transients . Resistor R21O, the THRESH­
OLD control, supplies a bias current to
the attack/decay circuit ; if there is
enough noise to change the 1.2-kHz
quiescent comer frequency , that cur­
rent can keep that from happening .

Construction
Because of the complexity of this

project , the use of PC boards is recom­
mended. A single foil pattern, Fig. 15,
can be etched on one piece of copper­
clad material that can then be cut in two
to provide both the front and rear single­
sided ASRU boards.

mended. Install those first , followed, in
sequence, by the resistors, diodes,
capacitors, transistors, and other com­
ponents. Make sure that all 24 jumpers
(12 on each board) are accounted for.

In the prototype (Fig. 18), the LED 's
were mounted in a 16-pin IC socket that
had been cut in half, lengthwise. That
allowed them to protrude far enough
forward to reach the holes in the front
panel.

The front and the rear boards are
mounted back to back . Use two short
pieces of 12-conductor ribbon cable to
connect the two boards by means of the
holes located at the ends of the boards .

tubes until you need them . Before han­
dling them ground both yourself and
the PC board to discharge any static
electricity that may be present.

The two power-supply capacitors ,
C601 and C602, are mounted on the
back (foil side) of the rear board and
secured with plastic cable clamps. The
clamps are attached through a spacer to
the hole between jacks 11 and J6.

Make sure , of course, that every
polarized component is correctly
oriented.

The two PC boards are supported by
wooden end-panels and a metal cover
may be added for appearance's sake
and to protect the boards. Since the
power transformer is of the wall-plug
type and is isolated by distance from
the ASRU, hum is not a problem.

Installation
Like most other signal processors ,

the ASRU is connected to a receiver or
amplifier using the tape-monitor loop.
Its input is connected to the TAPE
RECORDER or TAPE OUTPUT jacks, and
the output to the TAPE MONITOR, TAPE
PLA Y or TAPE IN jacks .

Used that way , the TAPE MONITOR
switch can be used to bypass the ASRU
or to bring it into the circuit. (The EX­
PANDER and NOISE REDUCTION controls, if
turned to the OFF position, will also
take the ASRU out of the circuit, and
the TAPE MONITOR switch can always be
left in the ON position .)

A tape deck can be connected to the
ASRU just as it had been connected to
your receiver or amplifier before the
ASRU took over that unit's tape-moni­
tor jacks.

0201

0203

0204 0202

0204 0209 0208

FIG. 16-PARTS PLACEMENT guide for the front PC board. The use of IC sockets Is recommended.en
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Parts-placement diagrams for the
front and rear boards are shown in
Figs. 16 and 17. Use those, together
with Fig. 18, to help you in stuffing the
boards.

The use of IC sockets is recom-

Hole I on the rear board is connected
to hole I on the front board, hole 2 to
hole 2, etc.

Be particularly careful when installing
IC3 and IC6--they' re static-sensitive.
Keep them in their protective foam or

Operation
It take s some effort to learn how to

set up and use the ASRU properly at
first. Things become easier with practice,
though. The LED's give YQU an idea of
what' s happening in the system, and
the controls are not very critical (be­
cause of the spectral-tracking loop

continued on page 104



BIG BASS
from small
speakers

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

Here's a look at an ultra-small speaker system that has
good sound quality and delivers 95 dB of sound-pressure

level. Dynamic equalization makes it possible.

AVID FOLLOWERS OF WHAT'S NEW IN
audio (and particularly in loudspeaker
development) have no doubt heard
about a series of ultra-small speaker
systems recently introduced by KLH .
The smallest of those "computer con­
trolled speaker systems" is the model
KLH-3 and although its volume is a
mere 0.25 cubic feet the speaker can de­
liver up to 95 dB of sound-pressure level
with a cut-off frequency of 40 Hz (its
- 3 dB point) . Each pair of speakers is
sold with KLH's Analog Bass Com­
puter. It would more aptly be described
as a dynamic equalizer that constantly
senses an electrical replica of the woofer
cone motion and adjusts the electrical
frequency response and gain of the
equalizer whenever the transducer or
loudspeaker signals would be likely to
exceed a safe level.

Although I have heard those speakers
and been impressed with their small
size and unusual bass-output capability
on more than one occasion , it was not
until I attended the Audio Engineering
Society Convention, in London, Eng­
land, that I was offered a full explana­
tion of how the equalized ioudspeakers
work . That explanation was provided
by the engineer who helped KLH with
the design of the speakers, Daniel R.
von Recklinghausen. At the AES con-

vention, Dan von Recklinghausen pre­
sented a technical paper, titled "Dy­
namic Equalization for Loudspeakers,"
that finally clarified the subject.

As has been stated many times, one
of the most important limitations on
smoothness of response of a given
loudspeaker system is the interface be­
tween that speaker and the room in
which it is installed . Reflections from
boundary walls and excitation of room
modes can easily cause as much as a
±20 dB variation in sound-pressure
level reaching the listener. That is true
even for a speaker that would show
totally flat response to within a dB or
two , if measured in an anechoic
chamber.

Many manufacturers encourage their
customers to experiment with loud­
speaker location and listening position
until best results are obtained . Unfor­
tunately, when you are dealing with the
"real world" of large-speaker enclo­
sures, fixed room decor , and limitations
imposed by room dimensions, wall­
surface openings, windows, and the
like, finding the best speaker position
and listener position is not easy . That is
one reason why trying to make loud­
speakers smaller has always seemed
like a good idea. Other obvious benefits
are lower cost and consumer acceptance.

In an earlier article about speaker­
system enclosure design I pointed out
that all loudspeaker systems, regardless
of enclosure type, have a number of
inter-related parameters such as small­
signal low-frequency limit , enclosure
cubic volume, and efficiency. Once you
choose the type of enclosure (closed,
vented, etc .), the choice of two of those
parameters automatically determines
the third. Once the type of enclosure is
chosen, an extension of low-frequency
response by one full octave would re­
quire either an increase in enclosure
size by a factor of 8: I or a drop in ef­
ficiency of 9 dB, or a combination of
both.

A vented enclosure will have a lower
low-frequency cutoff than a sealed box,
if both systems have been designed for
the best flat response down to their cut-
off frequencies. And a flat vented en­
closure with two-pole equalization re­
sults in a still lower low-frequency cut-
off. Further extension of the low-fre­
quency limit of a loudspeaker system
involves several other criteria which
may dictate the actual limit possible.
For example, changing over to a loud- »
speaker that uses fixed electrical equali- ~
zation may cause amplifier or speaker r
overload. Reducing the possibility of to
that overload is one of the purposes of ~
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AG. 4-SIMPLIAED SCHEMATIC OF A CONE·DISPLACEMENT ANALOG-eIRCUIT. The filter output Is
proportional to the cone displacement and vent air velocity.

AG. 1-THE DYNAMIC EQUALIZATION CIRCUITS ARE CONNECTED between the preamplifier and
the amplifier of the sound system.

FIG. 2-SIMPLIFIED DYNAMIC EQUALIZER CONSISTS OF A TWO-CHANNEL TRANSDUCER analog­
circuit, a common threshold circuit, and a two-channel signal-modifier circuit.

tegrated amplifier , it may be placed in
the signal path by using the tape moni­
tor loop.

Figure 2 is a block diagram of one
form of dynamic equalizer or controller.
It consists of three sections: a two­
channel transducer analog circuit, a
common threshold circuit, and a two­
channel signal modifying circuit that
operates from the common control of
the analog and threshold circuits. As a
first attempt at dynamic equalization,
you might attach various sensors to the
loudspeaker, each one detecting various
characteristics of the driver such as
cone motion, temperature, etc. How­
ever, if the loudspeaker is a known
entity and its characteristics are stable
from unit to unit, the driving signal ap­
plied to the speaker (that is, the am­
plifier's outut signal) may be processed
in a number of different ways to pro­
duce signals that are proportional to the
driver characteristics that are of con­
cern (cone displacement, temperature
rise, etc.).

Figure 3, a more detailed block
diagram of a dynamic equalizer/protec­
tor circuit, shows several two-channel
analog circuits connected in parallel.
Each of those produce separate output
signals that in tum control separate two­
channel signal-modifying circuits con­
nected in series. There are separate
threshold circuits for each function.

Figure 4 shows a simplified version
of the cone-displacement analog circuit.
Cone displacement in a vented enclo­
sure, like the ones used in the KLH de­
signs, show maximum displacement at
very low frequencies, where suspension
stiffness controls the cone motion. Dis­
placement reaches a minimum at the
resonant frequency determined by the
vent/cabinet combination and then rises
to second maximum level (lower than
the first) and eventually falls, approach­
ing - 12 dB per octave in the mass-con-

trolled region.
Since the designers felt it desirable to

limit the maximum air velocity in the
vent , all of those effects can be com­
bined into a simple second-order low­
pass filter having a Q of 0.45 and a
comer frequency near 60 Hz. The filter
transforms the driving signal derived
from the associated amplifier's output
terminals into a signal proportional to
the combination of cone displacement
and vent-air velocity .

The output of each lowpass filter is
rectified by a full-wave bridge. The
highest peak is compared with a thresh­
old voltage and is used to control the
signal-modifier circuit. The peak voltage
is reached just before the peak cone
displacement.

Signal-modifier circuitry
The combined low-frequency equali­

zation and cone-displacement signal­
modifier circuitry is shown in Fig. 5. A
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an electrical equivalent of the speaker
cone's motion . The equalizer adjusts its
own electrical frequency response and
gain whenever the loudspeaker signals
exceed a previously determined safe
level. The amplifying and equalizing
circuits are connected between the pre­
amplifier and the power amplifier of the
system. If the equalizer is to be used
with an all-in-one receiver or an in-
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dynamic equalization and is an im­
portant feature of that form of equaliza­
tion when compared with fixed equali­
zation, provided by some loudspeaker
manufacturers as part of their systems .

How dynamic equalization works
As can be seen from Fig. I, in a loud­

speaker system equipped with a dy­
namic equalizer, the equalizer senses

~
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AG. 3-EACH ANALOG CIRCUIT REPRODUCES A DIFFERENT DRIVER CHARACTERISTIC. The out­
put from those circuits control the appropriate signal-modifler circuits.
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RG. 5-COMBINED LOW-FREQUENCY EQUALIZATION and cone-dlsplacement signal-modlfler circuits.

rr

Interestingly, the system works in
such a way that although substantial
equalization is used to reproduce low­
level signals, maximum amplifier out­
put is reduced at low frequencies and
high levels, minimizing possible ampli­
fier overload problems. In other words,
the amplifier is not called on to work
into the load if useful output from the
loudspeaker is not obtained . As most
readers will appreciate, that situation
differs from what occurs with fixed,
static equalizers sold with some speak-

_er systems for the sole purpose of trying
to " lift" the speaker's sagging low-end
response .

According to KLH , the greatest
benefit of such small speakers is the
freedom to place them where they
sound best. The biggest difference be­
tween a large concert hall and the
average living room is size, and there­
fore smooth response at long wave­
lengths. Adjusting the ratio of direct to
reflected sound, or rigorously specifying
the location of the loudspeakers can not
overcome those response variations .
Letting the listener make the best ofhis
or her room is the major reason for
making speakers small. And if the small
speakers are able to produce good
sound quality from an unobtrusive
source (as these little KLH units seem
able to do) so much the better. R-E

sponse is obtained above the cut ­
off frequency.

3. To provide an "analog" fre­
quency/level sensit ive contro l­
signal that dr ives the frequency­
compensating circu its.

4. To compensate for any mid-band
irregularit ies in sound energy
output caused by placi ng the sys­
tem too near to, or too far from , a
solid surface.

" Tha t siren was a test . We wanted to
determine wheth er you are awake and
watching our program ."

}

OUTPUT
TO

~ AMPLIFIER

in the circuit.
The control voltage causes the gain

at 40 Hz to vary over a range of more
than 30 dB while varying the effective
cut -off frequency over a range of more
than 4: I . Signals below the minimum
frequency are attenuated in all cases.
At zero control voltage, the electrical
response of the equalizer complements
the frequency response of the loud­
speaker system without equalization.
That achieves the wildest " flat" fre­
quency response possible. Similar de­
signs are used in the signal-modifier
circuits that sense and control tempera­
ture rise and driver fatigue.

Figure 6 is a graph of the measured
frequency response of the low-frequency
equalizer/protector used in the KLH-3
system. When no control voltage is de­
veloped, the respon se curve marked
"0" is obtained. At the maximum con­
trol voltage , no peak is obtained and
the system has the highest cut-off fre­
quency.

Figure 7 shows the overall frequency
response of the equalized loudspeaker
sys tem, again beginning with " 0" con­
trol voltage and extending to maximum
control. The - 3 dB cut-off point in the
respon se varies from 40 Hz to 160 Hz ,
dep ending upon the control voltage,
and has only a few dB of amplitude
variation above cut-off. When listening
to music, response is curtailed only
when large, low-frequency signals
occur. Most of the time the widest fre­
quency respon se is maintained, since,
for most musical signals reproduced at
moderate to high loudness levels, there
is likely to be little or no control volt­
age developed .

According to the inventors and de­
signers of the system, the four main
purposes of the electronic equalizer/
protector module, or Analog Bass
Computer, as they prefer to call it, are:

1. To provide steep-cut highpass fil­
tering , removing frequency com­
ponents of the signal below the
loudspeaker cut-off (in this case
40 Hz).

2. To provide a frequency compen ­
sated output in conjunction with
th e acoustical alignment used in
the loudspeakers so that flat re-

SIGNAL IN
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CIRCUIT ..L

SIGNAL { ~J---"'---1I----'-------i+
IN

FROM
PREAMP ---::l.

RG. ~REQUENCY RESPONSE of the low­
frequency equalizer/protector used In the KLH-3.

two-section R-C highpass filter con­
nected between the input of the control
circuit and the non-inverting input of an
operational amplifier has posit ive feed­
back applied to it from a voltage divider
fed by the inverting or feedback terminal
of the operational amplifier. That cir­
cuit is the equivalent of a two-pole high­
pass filter. By choosing components
properly, both the cut-off frequency
and the Q can be controlled, independent
of the operational amplifier that only
needs to have high loop gain. A field­
effect transistor, connected in parallel
with the grounded end of the attenuator ,
control s the Qand the cut-offfrequency

RG. 7--oVERALL FREQUENCY RESPONSE of
the equalized loudspeaker system.
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RICHARD W. LAY·

Franchising the consumer electronic industry'

What it can do for electronic service in the 1980's

A NEW COMPANY - TRONICS 2001- OPENED
its first franchi sed electronics repair
center in Bloomington, IN about 12
months ago .

Today, operating in four areas----cen­
tral Florida, Louisville, KY, Cincinnati,
OH, and the northern environs of Chi­
cago-the comp any expects within
the next 12 months to expand opera­
tion s to an electronics serv icing net­
work comprised of about 400 service­
shops.

And , according to President David J.
Hagelin, that's ju st the beginning. It' s

.all part of Hagelin ' s franchi sing plan for
the $3.5 billion a year independent con­
sumer-electronics serv ice industry. If
successful, Hagelin says , the effort will
result in thou sand s of existing shops
carry ing the Tronics 2000 name by
1985.

In the process, he says , the program
would:

- Help an industry populated with
many one - and two-man companies suf­
fering from the same problems facing
all small businesses, and ill-equipped to
handle the repair end of the revolution
in microel ectronics.

--Give consumers a trustworthy name
they can rely on-similar to the Cen­
tury-21 concept in real estate-and
foster consumer education in a field
that few consumers know anything
about.

- Make it easier for elect ronics man­
ufacturers to educate both the service
indust ry and the public about their

' Direc to r of Internal Operati on s, Tronics 2000
Corp., Bloomington , IN.

late st electronic produ cts.
" We' re ju st seeing the tip of the ice­

berg as far as the impact of electronics
on the con sumer is concerned. It ' s fine
and dand y for the manufacturers to
build all of the electronics products, but
somewhere along the line someone's
going to have to fix them . There really
is a serious consumer backlash building
if the industry doe s not address its ser­
vice problems immediately," acco rd­
ing to Hagelin .

Does it really work?
Do any of tho se functions performed

by the franchi sor really work. Let' s
take a look at just one-identity ­
through an analogy.

Whether or not you like hamburgers,
it is about a 99-to-1 shot your kids do.
Wh ile that is not surprising, the fact re­
mains that when they get into a car to
go out to eat it always seems to be,
"Let' s go to Mclro nalds'," not , "Let's
go for hamburgers."

That illustrates a real identity prob­
lem. An identity problem, tha t is, if you
hap pen to be looking for "Joe's Ham­
burger Shop." But, an ident ity plus for
MeDo naids , .

Using that ana logy on the number of
currently exis ting consumer-electro nics
serviceshops-around 35,OOO-you can
draw a rather vivid picture of the
present state of the service industry.
Out of approximately 35,000 service­
shops you might be able to identify per­
haps 300 throughout the United States
that would be considered tru ly large in
scope .

From surveys on the cons umer-ser-

vice market, we know that well over
half of the remaining 34,700--about
600/o-are definitely in the "Joe's Ham­
burger" class, with the remaining shops
floating somewhere in between those
two extremes.

The small operator, probably doing
between $60,000 and $150,000 a year in
service-business volume, is plagued by:
the technological complexity of the
micro processor age; an avalanche of
products for the American home
never before dreamed possible; and the
unavailability of qualified, experienced
technicians-they've been drained off
by industry. In addition , he' s saddled
with a workload which dictates that in­
stead of managing his shop, his head is
stuck in the back end of a broken tele­
vision set.

How Tronics 2000 operates
"The operating philosophy ofTronics

2000," Hagelin says, " is to construct
consumer-se rvice 'network s' within a
given geographical area-a group of ser­
vice centers that would be able to
handle all of the complex electronics
headed for the American home during
the coming decade . Everything from
video, to audio, to home securit y, to
app liances and computer systems."

"The theory is that if one of our
shops can' t handle a specific type of
prod uct-say digital audio-another
one of our shops within that area would.
What that means to the consumer is
that he is no longer saddled with
searching for service-either calling, or
carrying his broken unit around to three
or four service shops only to be told to

.....
CD
CD.....
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SHOP MANAGER LARRY SULUVAN Inside
University Electronics.

''The major factor was the assistance.
Everything from management, to pro­
motional packages , to inventory con­
trol. "

That's the way Larry Sull ivan, the
manager of the first Tronics-2000 fran­
chise operation-University Electron­
ics in Bloomington, IN-characterized
the impact on his business since
Tronics 2000 began working with his
shop on a continuing basis.

"One important factor is name
recogn it ion. I actually had one of our
new accounts call me up to ask if we
would do his service simply because
he had heard of the name. He didn 't
really know me from Santa Claus:'
Sull ivan said. This new customer, in­
cidentally, managed a large retail
sales outlet and was dissatisfied with
his current service arrangement.

" But the biggest factor to our suc­
cess is the overall increase in efficiency
of our shop and technicians. It's realJy
picked up and I can see it in the profit
and loss statement. " One important
contribution here was the new inven­
tory-control system Sullivan placed
into operation with the aid of Tronics­
2000 consultation.

"There's no question in my mind
that the Tronics 2000 has made me a
better businessman:' Sull ivan said.
" They showed me how to be aggres­
sive and acqu ire new accounts. In the
past few months we've gone into video
servicing and already we are one of
the largest service outlets for video­
disc, large-screen video, and VCRs in
southern Indiana."

As to the future, Sullivan says he
sees problems-but problems stem­
ming from growth. " We're gaining
new business so fast I can foresee in
the not too distant future where I will
be outgrowing my 3,300 square foot
shop. It is really a question now of how
to cope with expansion."

THE FIRST FRANCHISEE-University Elec­
tronics in Bloomington.

"Really, it was inevitable. You can
take a look at just about every other re­
tail industry in this country and see
that franchising really was in fact the
salvaging influence for the inde­
pendent business community."

Those thoughts were expressed by
Robert P. Neal, owner of Able Elec­
tronics, Waukegan, IL, a veteran of 19
years in the electronic-service busi­
ness and one of the largest servicers
in northern Illinois outside of Chicago .

Neal's Able Elec~ronics became a
Tronics 2000 shop officially last Dec.
20. But in addition, Neal, along with
several partners , purchased the Illinois
territory of Lake, McHenry, and Boone
counties and will act as the territorial
developer for that area.

"The consumer-electronics service
industry has been the Whipping boy of
consumer electronics since it began,"
Neal says. "The business we're in has
a negative image from the start. When
you deal with the public it' s because
someone has a problem. When you
deal with the manufacturer, it 's be­
cause one of his products broke down
and he's not happy. When you deal
with the suppliers, you face parts
problems and out-of-stocks. On top of
that, you're left to fend for yourself in
keeping your technicians up to date
on high-technology microelectronics.

take it somewhere else. As far as the
consumer is concerned, he makes one
stop. If our service center can't handle
it, he arranges to have that unit fixed
through the Tronics-2000 outlet in his
area that is equipped to handle the job
professionally.' ,

Tronics 2000 operates under a two­
tiered franchising system. The corpora­
tion, based in Bloomington, IN , offers
franchises to "territorial" franchisees
who purchase a defined developmental
territory for an initial fee of $10,000.
That territory is based on a minimum
population of 600.000. The franchisee
can further subdivide his territory into
up to ten small franchises . Those small
franchises would be available for $5000
each. That is one way for the franchisee
to recoup his original investment, as he
would retain 50% of the selling price.

Current programs
Programs that Tronics 2000 currently

offers members , and which are ex­
pressly designed to impact most every
aspect of a franchise business, are:
volume-purchase programs for trucks,
cars, and other shop vehicles ; group­
insurance benefits in health, life,
liability, and retirement; volume-buying
programs for electronic test equipment;
computerized shop analysis, where
members are assisted in identifying
"weak" spots in purchasing, inventory ,
or technician productivity; and buying
programs on forms, stationery, and
signage. Contract-sales programs where

/

" -~ROBERT P. NEAL, owner of Able EJectronIcs.

" Finally, I feel that with Tronics 2000
and the national organization it por­
tends, I've finally got a business
partner who's on my side and who has
a real stock in my success or failure.

" Without such an organization in
place and working by 1985 at the latest,
the American public would face the
largest crisis in service ever to hit us.

" It' s simply an idea whose time has
come ."

members are assisted in pncmg and
marketing service contracts will also be
available at a later date.

A specific example of just one area is
insurance. In that case a Tronics 2000

. franchise was able to realize a savings
of 27% a year on liability insurance
while upgrading that same coverage.
And, for eight employees, the same
franchise saved 44% a year on health
coverages. For that part icular member,
it means a dollar savings of $470 per
month-or $5,640 a year. That saving
amounts to more than the initial $5,000
entry fee .

What about the public?
But what about the public : What is,

or should be, the impact of a franchise
on the public?

"Right or wrong," Hagelin says, "in
the eyes of the consumer, bigness , high
quality, and value often go hand in
hand . That is the great advantage that
the national-chain type of operation
enjoys over the small, independent,
and basically isolated operator. When it
comes to consumer-electronics service,
the public is even more confused than
ever. "

"Our business philosophy is simple.
We want to insure not only the survival
but the growth of the electronics-serv ice
industry , and we want to instill in the
consumer, the idea that Tronics 2000
stands for quality service, convenience,
and equitable pricing on a nationwide
basis." R-E



Accurate, Timely, Thorough ...

RCA 1981 TELEVISION
SERVICE DATA
Accurate because it is prepared by service-experienced
RCA Technical Publications editors who work closely with
the engineers who design RCA Consumer Electronics pro­
ducts . . :Timely because it is promptly mailed (postpaid)
directly to subscribers when the product is introduced ",

Thorough because it offers all of the following features that
are essential for proficient serv icing:

' Easy-to-Trace Schematics
oCircuit Board Composite Views

oChassis and/or Instrument Layout Diagrams
01nstrument Disassembly/Reassemb ly Instructions
oService Adjustment Procedures
oReplacement Parts Lists

And More , , ,

Your yearly subscription to RCA TE\-EVISION SERVICE
DATA includes:

o Complete Service Data for all color and b/w TV models
introduced during 1981

o Service Bulletins that keep you abreast of the latest
circuit changes. recommended servicing procedures. and
parts information

o Ten-Year RCA Service Data Index that references RCA
Service Data by both model and chassis. and includes
RCA Warranty Obligation Copes and a separate listing
of RCA Service Bulletins

o Complete coverage
of all color
and b/w TV Models
introduced in 1981

o TV Service Bulletins

o Ten-year RCA
Service Data Index

o Saddlestitched
'fo rm at with
drilled holes for
easy insertion in
optional three-ring
binders

• WITH TWO DURABLE VINYL-COVERED.
THREE-RING BINDERS . Only $51.85*

• WITHOUT BINDERS Only $39.95*

- INCLUDES RCA'S NEW "PARTS IN FORMATION SERVICE n•••

Quarterly mailings from RCA Distributor & Special Products Division
that give you replacement parts price schedules. Tuner - and Module­
to-cnassts cross references, and other parts-related i!lformatlon that
serv icers and dealers have been asking for . , . making your 1981
RCA TELEVISION SERVICE pATA · subscription an even bigger
bargain,

RCA FIELD-SERVICE GUIDES
Key field-service information from regular RCA Color TV service
data . , . in convenient. easy-to-use volumes that each cover
two years of RCA Color TV models . ', , complete chassis and
tuner schematic diagrams and board views ohassls top
and back views . . , field-service adjustments parts lists .. .
model index . . . trouble-shooting tfps . . . .
each volume 17" X 11", Saddlf;lstitched.

SPECIAL LIMITED-TIME, TWO-VOLUME OFFER . . . Sa,.
$3.401 Order now and receive both VOLUME 6 and VOLUME 7
for onl Y$12.50.

VOLUME 6 (1975 - 19r5)
RCA Color TV Chassis
eTC-51, 53, -58 . -68, -70.
-71. -72. "74 . -76, -81 , , ,

Only $7:95

VOLUME 7 (1977-1978)
RCA Color TV Chassis ­
CTC-68. -70, -71, -72. -74,
-76. -78. -81. -85, .86. -89,
-90 .. .Only $7.95 '

- ·r~~-
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Field-Service Guide
.. M:ACGIor·TY......~..
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FIeld SerW:eGlMIe-~7
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1981 RCA SERVICE DATA SUBSCRIPTION ORDER FORM
CHECK APPROPRIATE BOX/INDICATE QUANTITIES ANO PRICE TOTALS/ENCLOSE CHECK

s 7.95 ea.

$ 7.95 ea.

$12 .50

PRICE

$51 .85 ea.
539.95 ea.

$ 5.95 ea

ncn~~
MAIL TO : RCA TECHNICAL PUBLICATIONS 1-450

600 N , SHERMAN DRIVE
INDIANAPOLIS, IN 46201

1981 SERVICE DATA SUBSCRIPTION

o TELEVISION, WITH TWO BINDERS
o TELEVISION, WITHOUT BINDERS
o ADDITIONAL TV DATA BINDERS
FIELD -SERVICE GUIDES
o VOLUME 6
o VOLUME 7
o VOLUME 6 AND VOLUME 7

(Please Print)

QUANTI TY PRICE TOTAL
5 _
$ _

$------

$-----
$ _
$ _

_________________----TOTA L (AMOUNT OF YOUR CHECK ') S _NAME

STREET ADDRESS ___,--- _

CITY STATE ZIP CODE _

• MAKE CH ECK PA Y ABLE TO " RCA CONSUMER ELECTRONICS" 8104 RE
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Lower or raise the volume on your TV set, or anything else, by
remote control. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

'5WI'TcK
b

FIG. 3
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R2.

Sw ITCI-'.
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So far so good-s-w e have changed the
volume. Ho wever a switch on the amplif­
er doesn't solve the origin al probl em and
it is often unsatis fact ory to run long audio
lines around a room. That means that we
must find some way to operat e the switch
by remote control.

Th e obvious choices are to use a relay
or a transistor for the switch. Eith er can
be controlled remotely. Figure 4 shows
how a relay would be placed in the cir­
cuit. I recommend a relay over a trans is­
tor in this case because it will be qui te
difficult to make a transistor work prop­
erly in some types of amplifiers. In either
case, the operatin g voltage can be taken
from the amplifier, making a separate
power supply unnecessary.

If a relay is used, it should have a low­
continued on page 84

amplifiers have values in the higher part.
Speaker impedances are generally 3 or 4
ohms-s-thou gh they may be higher , espe­
cially in tr ansistor amps.

If you cannot find the actual value for
the control or speake r in your amp, tack­
solder or clip a resistor (R2 ) of one of the
above values across the control or speaker
and listen to the change . Replace it with a
higher-value resistor if the change is too
great and with a smaller-value one if the
change is too small.

IN SP \<R
(R I)

TO VOLUME

C O N , R o L
0 1< -:'Pe.A~R

~JRZ
:~=J? R"

TO REMOTE.

'5""l1'CIi
FIG. 4

can be given because they depend upon
the value of the particular RI with which
it is used and the amount of volume
change desired. However , the re are some
general guidelines that can help you find
a specific value.

A good beginning is to choose R 2 so
that it is the same value as Rl. Typically
volume control s are in the range of 5K to
25K ' ohms . Controls used in transistor
amplifiers have values in the lower part of
that range, while controls used in tube

POWER
AMP

B

'::lPkR

going through each resistor.
The amount of signal going through

each resistor depends upon their values.
For example, if RI and R2 are equal , half
of the .signal will go through each one. In
that case, adding R2 has cut the signal in
RI by one-half. Therefore, we can change
the amount of signal going through R I
from full to half and back again anytime
we wish by switching R 2 in or out of the
circuit (Fig. 2-c) .

If that doesn't give you any ideas , take
a look at Fig . 3. Resistor RI is shown as
the volume control in 3-a and as the
speaker in 3-b. Turning the switch on in
either case "sidetracks" part of the audio
signal and that results in decreased audio
output.

Let's pause and consider the value of
the added resistor, R2. No specific values

FIG. 1

IN IN IN

R\ R2. R\ R2. R\

SWrT<:.H

- -= 1 ::-
ex h c.

FIG. 2

The block diagram in Fig . I shows two
points in any amplifier wher e the audi o
signal is readil y accessible. One is the vol­
ume control (A) and the other is the out­
put to the speaker (B). For our purposes,
we'll consider points A and B to be the
same.

Now, look at Fig . 2 for a quick review
of how parallel resistors affect a circuit.
In 2-a, all of the input signal goes through
Rl. In 2-b, resistor R2 has been added
and the signal will be split, with some of it

FIRST
AUDIO
,A M P

HERE IS A SIMPLE LITILE TRICK YOU CAN

useto change the volume of an amplifier
by remote control. It may be a TV, radio ,
stereo, or whatever. It may be because of
the telephone, the doorbell, or objection­
able loud commercials. The point is that
there are times when you would like to
reduce the volume temporaril y without
making two trips to the set. There even
may be times when you would like to
increase the volume. Increasing the vol­
ume is just as simple as decreasing it.

There are a number of ways to attack
the problem of changing the volume of an
audio amplifier by remote control. Sever­
al are more 'practiq l1 than throwing your
shoe across the room . We'll look at two
points of attack and two methods, then
you can pick the combination that best
suits your equipment and your junk-box.

en
o
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BEST SELLE
from the Microcomputer Bookshelf
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38-1 Prdeal lule
.....r..... LonPoole/etal.
40 comprehensive and

fully-documented programs designed
to runon mostmicrocomputers. Espe.
ciallyusefulin small business applications.
Easy-to-follow format requires no prior
programming knowledge. $15.99

D 47-0 Business Syst em
Buyer's Guide - NEW.
Adam Osborne. Buying a com­

puter for business?This book helpsyou
first defineyour needs anddevelop your
unique evaluation criteria,then helpsyou
compare your needs step-by-stepwith all
marketofferings.Themost useful Buyer's
Guideon the market.$7.95

D 44-6 (P/MlD User's
Guide - NEW. ThomHogan.
Complete overview of CP/M.

Oescribes all typesof CP/M and their com­
patibility. Explains CP/M commandsand
utilities in detail. Covers programming an
suggests howto optimizeyour
system's performance. $12.99 ~"10.',.' Itl

~ Mail to:
U • OSBORNE/McGRAW-HILL

630 BancroftWay, Dept.REi
Berkeley, CA94710
Tel. (415)548-2805
TWX: 910-336-7277o Mail free catalog.

10-1 8080A/808S
AsHmbly Langu..ge
Progr..m Ing.
Lance A.Leventhal. $15.99

12-8 6800 AsHmbly
Langu..ge Progr..mmlng.
Lance A.Leventhal. $15.99

21-7 Z80 Assembly
Langu..ge Progr..mmlng.
Lance A.Leventhal. $16.99

27-6 6502 AsHmbly
Langu..ge Progr..mmlng.
Lance A.Leventhal. $16.99

36-5 Z8000 AsHmbly
Langu..ge Progr..mmlng.
Lance A.Leventhal. $19.99

35-7 6809 AsHmbly
Langu..ge Programming.
Lance A.Leventhal. $16.99

Please add:
Tax (California residents add local tax)
Shipping fees:

75¢/ item- 4th Class
$1.25/ item- UPS
$2.50/ item- Air Mail
$4.00/item- ForeignOrders

City State Zip _

ASSEMBLY LANGUAGE
If you'venever programmed in assembly
language before, these books will teach
you how. Each bookexplains assembly
language microcomputer programming,
describes the functions of assemblers and
assembly instructions, discusses basic
software development concepts, includes
comprehensive coverage of the partic­
ularassembly language, andpresents a
largenumberof fully debugged, practical
programming examples. Experienced
programmers will find these booksan
invaluable reference.

Mycheck/money order for $ is enclosed.

Please bill my ViSA/MasterCard # _
Expiration date _

Yes! Please rush methe booktitles I have checked above.

Address Phone _

Name _
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55-1 PET/CIIlI PasH..1
e-pllhr GlIlde, secOIId
edltl... Adam0sb0meI

carroll Donahue. Step-by-stepguidewhich
takesyou from the "on" switchto the
assembly language subroutine of your
Commodore system. It's a BASIC tutorial
andcovers the most recent CBM products.
ESsential for CBM owners or thosecon­
sidering a Commodore machine. $15.00

D 46-2 Apple II User's
Guide - NEW. LonPoole/
Martin McNiff/StevenCook.

Complementsyour Apple II Owner's Man­
ual. Property indexedandunder onecover,
this comprehensive guideis the complete
programming tool. Includesall special tea­
tures of your Apple II computer. $15.00

D 29-2 The 8086 Book .
Russell Rector/George Alexy.
A handbook for all 8086users.

Includesbasic8086programming instruc­
tions, a thorough analysis of the 8086
instruction set,anddetailedhardware and
interfacingguides. Reveals the full power
of the 8086's multiprocessingcapabilities.
$16.99

D 31-4 PETand the IEEE
488 Bus (GPIB). Eugene
Fisher/C. W. Jensen. Complete

description of the 488 Bus, GPIB (General
PurposeInterface Bus). Oetailed informa­
t ion on theGPlB, its lines and signals,
PET-IEEE interfacing methods, hardware,
samplebustransactionsand more. $15.99

06-3 SHle CHI••
IASIC ProIr...s.
LonPoole/Mary Borchers. These

well-designed programs solve a variety
of finance, math, statisticsandgeneral
interestproblems. Complete documenta­
tion, easy-to-use for all level programmers.
76 fUllydebugged programs for only $14.99

D 28-4 Running Wlld-
the Next Industrl..1
Revolution. Adam Osborne.

Calculators, digital watches, program­
mablemicrowave ovens - each daynew
products based on Space Race-derived
technology enter our lives. What longterm
effects will these innovations have on
our lifestyle,our jobs, our society? This
entertaining and concise survey, written in
anecdotal style, is readable by absolutely
anyone. Complete with dramatic social
and economic predictionsfor the coming
25 years. $3.95

D 40-3 Some Common
BASIC Progr..ms- PET/
(BM Edition. LonPoole/

Mary Borchers. Check herefor the Com­
modore versionof this book. $14.99

D 26-8 An Introduction to
Microcomputers: Volume
0-The Beginner's Book.

Adam Osborne. Start here if you know
nothing about microcomputers. Painlessly
introducesbasic computer conceptsand
terminology to the absolute beginner. With
the helpof numerousillustrations, gives
you a sound understanding of basic eom­
ponents andtheir operation. For anymicro­
computer you mayhave.$7 .95
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Increasing the volume only takes some
minor changes in the circuit of Fig. 4.
The relay connection is shown in Fig. 5-b.
In this case, the volume is set at normal
with R2 in the circuit. Energizing the
relay removes R2 from the circuit and the
full signal goes to the volume'control and
out.

You will have noticed of course, that
no component values have been given.
One circuit will not work in all amplifiers
because there are too many variables.
Enough information has been provided
however, so that you should be able to
work one out with little if any difficulty.

Now, get busy and remote the volume
on your TV. You will not only save your­
self time and trouble but your rug will
last much longer! R-E

voltage coil. A latching-type relay would
complicate matters a bit, but it would not
have to be powered all the time that you
want the volume low.

The pair of lines labeled "remote
switch" in Fig. 4 can go through a long
pair of wires across the room to a SPST
or a momentary switch located by the
telephone, your chair, or wherever.

There are a variety of means you can
use to achieve a no-wires-control over the
relay or transistor. A flashlight beam can
operate a phototransistor or a cadmium­
sulfide photoresistor. Surplus " sound
switches" are available at very low prices.
Of course, you can get quite fancy with
radio control.

Up to this point, we have been discuss­
ing how to decrease the volume of an
amplifier . You can just as easily decrease
it to zero. In Fig. 5-a, the audio signal is
cut off when the relay is energized.

HOBBY CORNER
continued from page 82

Always first. PANAVISE proudly presents the two newest additions to their

top quality product line .

"I333 Rapid Assembly Orcult Board Hoi'"
This circuit board holder features eight posi tion
rotating adjustment and six positive lock positions in

the vertical plane. Cross bars 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 qUick board rotations for easy
component insertion and soldering.

Suggested.retail price Is S35.95.

THE LEADER
DOESITAGAINI

EXCLUSIVE WITH CARPENTER MFG . Single or twin SWING
BLADE Rotary Wire Strippers. Designed expressly for a clean and
quick end-strip on all types of solid
and stranded wire construction .
Available in four electric powered
models. Catalog upon request. r

FREE WIRE STRIPPING
SERVICE
Send a 3-5 ft. sample of
your cable or wire and
strip specifications.
Stripped wire will be
returned to you with a
complete report and
recommendations.

bOD.

WIRE STRIPPERS

Model 376 Sclf Centering Extra Wide Opening Head (IIISE NOT 11KUJD8)

Doub le acti on jaws provide fast opening and closing and
support of heavy loads. Opens to a full 9 inches. Ribbed
on one side and "V" groaved on the other, the 376's

8 revers ible jaw pods firmly hold cylindrical or odd
z shaped items. Fitsall o f the Series 300 Bases.

~ Suggested retail price is S19.95.
I-frl FormoM Information contact your local ct.al..- or PANAVJSE.
-1 Pr1ces ete suggested ret all and subject to change without notice .

W

§ ~sEI· ::~::~D=~,CA90806
~ ~ I I I I (213) 595-7621
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UNIVOLT'S DT-810
DIGITALMULTIMETER

>
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ACCESSORIES AVAILABLE.
The only two accessories available are: UP­

11, hFE probe w ith special plug and 3 color
codes alligator clip, and the UP-12 I.C. clip
adaptor, wh ich will help you hook your multi ­
meter to any I.C. pins. (You can buy both probes
for only $6.00, but only wh en you purchase the
UniVolt DT-810 now.)

FREE CASE
We have w orked long on the UniVolt

project and we hate to see scratches or bad
looking units. So' w e decided to go all the way,
wh en you buy the UniVolt DT-810 Multimeter
(and for a limited time only!) we wi ll give you
absolutely free a hard vinylleatherette, carrying
case, with felt padding and a compartme nt for
your test leads. The regular selling price for this
case mode CC-Ol is $8.00.

BONUS!!
We left the best to the end. The UniVolt DT­

810 has something unique . It has a transistor
gain (hFE) measurement mode! This unique
feature enables you to measure hFE values of
0-1000 of either P.N.P. or N.P.N. transitors .

OTHER FEATURES
It uses one 9 volt carbon battery (included).

which last approximately 200 hours of con­
tinuous use. Its sampling time is 0.4 seconds,
operating temperatures of 30 °F to 104°F, and
operati ng humidity of less than 80"10 R.H.

SPECIAL PRICE
We had originally decided to sell the unit

for $119.95, but in order to promote the new
advancement in D.M.M. design, represented by
the UniVolt, for a lim ited t ime only you can buy
th is incredib le unit for only $99 .95 including :
standard red & black test leads, a fresh 9v
carbon battery. a spare 0.5A GMA type fuse and
an instru ction manual.

A division of Alliance Research Corp.

OR~
ELECTRONICS

OVERLOAD PROTECTION
The unit has an extensive overload pro­

tectio n on all ranges. On D.C. current ranges it
uses a .5A GMA type fuse. A spare fuse is
supplied with the unit at no extra cost.

MAINTENANCE FREE
The heart of the UniVolt M ultimeter is a 40

pin L.S.I. chip; the IntersillCL71OG. This space
ages chip has proven to be one of the most
sophisticated and reliab le micro-electronic cir­
cuit in use, it is supported by minim um amount
of externa l parts, wh ich are over specif ied to
insure failure safe instrument. Of course. Ora
Electronics stands by this instrument and guar­
antees it for one year (See specific warranty
information).

ORDER NOW !
It' s very easy to order your UniVolt DT-810

multimeter. Send $99 .95 (California residents
add 6% sales tax) plus $2.50 delivery charge to
the address below, if you want the optional
accessories, please add $6.00 (California resi­
dents add 6% sales tax). A cashier check or
money order w ill help speed your order. Credit
card holders (master card or visa) can call our

OUR SERVICE toll free number (800) 423-5336, in California
EASE OF OPER ATION MAKES THE DIFFERENCE it's (800) 382-3663. C.O.D. orders w ill be

• accepted, but you must pay by cash or money
The UniVolt is small , it measures 6W' x 18215 PARTHENIA S1. NORTHRIDGE, CA 91325 order and a C.O.D. charge of $1.40 will be

33fs" x 1'A" . It's light weight. only 9.87 oz. (21 3) 701-5848 Telex181 011 added. If you decided to buy another brand of
including battery! It ut il izes push buttons, for Mult imeter, please call us too, we carry many
easy one-hand operation and the front panel other types of mul tim eters and test equipment
has a unique color coding for reduced errors. :q 1980 ORA ELECTRONICS at low prices.

CONTINUITY & DIODE TEST.
A fast and accurate conti nuity test mode

ut ilizes a buil t-in buzzer to indicate cont inuity.
The same mode is used to check diodes and
their approxim ate forward voltage.

MEASUREMENT RANGES.
The UniVolt has D.C. voltage range of

1oouv to l000V in five steps, AC. voltage range
of loomV to l000V, current measurement
range of 1oomA to lOA (DC) and resistance
range of 1 to 2,000,000 Ohms.

HIGH ACCURACY.
The basic D.C. accuracy of the UniVolt is

0.5% of reading +1 digit, which makes it one of
the more accurate instruments in its class. The
input impedance is very high,10 mega- Ohms
(10,000,000) Ohms, which helps in measure­
ments of low voltage and high frequency sig­
nals.

LCD DISPLAY.
The unit has a 3.5 Digit liquid crystal

display. The sharp digits are 14mm high and
have a viewing angle of 1400.

WE FOUND IT!
Several months ago, a famous Test Equip­

ment Manufacturer, wa lked in to our head­
quarters with a Prototype of a Digital Multi ­
meter. We were very impressed it had almost
everything we wanted plus a bonus, the only
question remaining was "how expensive is it?"
When we heard the answer, a big smile ap­
peared on our faces. After several improve­
ments we are proud to offer it. Aft er you read
the feat ures (and price) I am sure you are going
to order one or more, of these fine D.M.M.'S
that we call the "UniVolt".

Ora Electron ics has offered in the past
many fine Digital Multimeters (D.M.M.'S). We
still sell the famous D.M.M.'S such as 8eck­
man, Fluke, Hickok, and others. We have al­
ways followed the advance in technology used
in D.M .M.'S, and we always wanted to supply
our many good customers with the most Ideal
Multimeter, at a price they can afford. In the
past we had to sell good, but expensive Mu lti ­
meters, expensive but "fair" Multimeters, and
plain "cheap" Mult imeters.

The unique space age digital
multimeter with transistor
gain (hFE) measurement
capability should be the only
multimeter you own.

CIRCLE 14 ON FREE INFORMATION CARD
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calibrated steps. The time base Is from 2 seconds
to 0.2 !,sec/cm with auto and external triggering
that ranges from 2 Hz to 30 MHz.

All cr itical DC voltages are regulated. The input
AC transformer can be connected to operate
from 110 to 237 volts AC, 50 to 60 Hz. The built-in
1 kHz, 0.2-volt ( ± 1%) squarewave generator is
used for checking probe compensation. The
model HM307comes housed in an all-metal low­
profile case-4.5 X 8.3 X 10.4 In.-designed for
rugged field -service use. There is a handy carry
handle and retractable tilt-up stand that pulls
down from under the unit. Accessories include
X 1 probes. X 10 probes, X 100 probes. demodu­
lator probes, test cables. viewing hood. carrying
case, and scope chart. Price $405.00 -Hameg,
Inc., 191 Main Street, Port Washington. NY
11050.

movement, compact ABS plast ic case, easy-to ­
read bold numerals on the scale plate, and a one­
year warranty. The 12-range multit ester handles
most electrical/electronic measuring jobs and
weighs 6 ounces.

The model M20 can check power supplies and
logic circuits. measure line and control voltages.
and test diod es, transisto rs and resistors. Test
leads. battery, and instruction booklet are includ­
ed. Price $13.95.- Universal Enterprises, Inc .,
14270 W. Science Park Drive. Portland, OR
97229.

PLUG-IN AC POWER CONDITIONER , model
300, is designed to protect sensitive electronic
devices that use microprocessor and semicon­
ductor circuitry from trans ients. and continu ous
or interm itt ent power-line noise. It is for use with

continued on page 88

MULTITESTER , model M20. features a fuse­
protected ohms circuit, three-color coded scale
plate and front panel , diode-protected meter,ESseJ

CIRCLE 152 ON FREE INFORMATION CARD

amplifier is eight divisions or more. The displa y
modes are Ch 1. Ch 2. Dual, Add. and Dlff.

Other features Include Z-axis modulation. con­
tinuously variable scale Illumination. trace rota­
tion , front-panel X-Y operation, and built-in TV
sync separator. The weight is 19 Ibs., and the
measurements are 11 X 7.6 X 16 In. Price
$850.00 with two X 1/ X 10 probes included .­
Hitachi Denshi America LId., 175 Crossways
Park West , Woodbury, NY 11797.
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20 MHz DUAL TRACE SCOPE , model V-202,
offer s a 5.5-ln . squar e CRT with an internal gratl­
cule. It features vertical sensltivty of 1 mV/div to 7
MHz (using X 5 amplifier) and 5 mV/div over the
full bandwidth. Dynamic range for the vertical

OSCILLOSCOPE/COMPONENT TESTER , mod­
el HM307, is a compact. lightweight single-trace
oscilloscope designed for both field service and
laboratory applications. It has a built-In compo­
nent tester that tests common semiconductors
and passive components in circuit. (Transistors,
diodes, resistors, capacitors, and most other
components can be checked .) The model HM307
changes from an oscilloscope to a component
tester with the press of a single button while the
oscilloscope settings are left undisturbed.

The component tester applies ± 8.6 volts RMS
maximum to the device with current limiting to 28
mA; the resulting V/I display instantly reveals
most bad semiconductors. No drift compensation
is needed, and the model HM30 7 will trigger on
signals as small as 3mm up to 30 MHz. Vertical
sensitivity ranges from 5 mV to 20 V/cm in 12

State Zip__City

Wai ting for a lead synthesizer
that has it all?

The most adv anced - most versatile organ
yo u ever dreamed of Is now within most
everyone's reach ••. becau se you build It
yourself the exclusive WERSI way.

Ex pand your in strument according to
your taste and budget. With WERSI's
' Bu il d ing Block ' syst em , you'll never
need to trade organs again I

Super io r WERSI qual itv also available In
p ianos, sy nt hesizers, amps, rhythm units,
etc • . . . kit or fac tory assembled.

Send $6 for the exciting Sight and Sound
package everyone raves about. You'll
receive t he f amo us " WE RS IT IM E 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

tiii\11I1~-~1 world leader in qualitY
~~ do-It-yourself Instruments

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster , PA 17601

Please send above demo pack @ $6.00.
Name _

Address _

Your walt
Is over!

PROTEUS 1'"
PROGRAMMABLE PRESET

LEAD SYNTHESIZER
You've always had a lot of opti ons.
You co uld have the convenience and easy operatio n of a nor­
malized synthesize r if you were will ing to give up the ver­
satil ity of modular equipment.
Or the un1lmit ed spect rum 01 tone colors and timbres of
modul es if you didn't mind the cumbersome patch cords and
t ime requir ed to set up or change a patc h.
You could have programmable presets if you could raise the
buck s, or low-cost equipment JI you could stan d the snap­
crack le-pop.

You could even have suc h techn icall y innovat ive feature s as
compute r contro l of voice and sequence if you had the
techn ical savy to des ign it all and make it wo rk.

Now you have another optio n. YOU CAN HAVE IT ALL. Wide
range, precise, low-noise, presets, meanin gful pat ch bay and
an easy-to -use computer int erfac e.

All at a price that 's noth ing but unb eli evabl e.

Want to know more? Proteus I's Using/Assembl y manua l
which includ es a demo tape will answ er all of your questi ons.
The pri ce, $10.00 is refundable upon purchase of either the
kit or asse mbled model.
PART OF THE NEW GENERATION FROM

IDiAElectronics! Inc.
1020W. Wils hi re . Ok lahoma Cit y. OK 73116 · (-405) K!·9626
CHARGE ORDER? CI II our 24 hour Demo/Order lin e

L. 405-8-43-7396 -::-:,---==,--- ...J

10I'; ~o-;;i;;-c;d-:-s;ndP-;;t~;i,$699~_;n-;;k;s-;d_:_(;.jm,ed -,I Freight Collec t) Io Send the easy -to -assemble Proteus I Kit, $499.00 II enc losed. (Freight Collect)o Tell me more, Rush the Asse mbly/ Using manual & demo II tape for Proteus I. ($10.00 enclosed, refundab le )

I
0 Send free cata log I

Name: I
I Address : I

I ~ City : Sta te:--Zip:_ _ I
I Vls,,-MC__Card No.: I
L plolA Electr onIcs , Dept. 4 R, 1020 W. Wilshire, Okla. City, OK 7311U
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HITACHI OSCILLOSCOPES
Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2'year warranty. They're able to measure signals as low
as 1mVIdivision (with X5 vertical magnifier). It's a specification you
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X·Y operation for all four scope models, and
XlO sweep magnification. And, both 30 MHzoscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel. Now here's
the clincher: For what you'd expect to pay more, you actually pay less.
Suggeste list price of our top line V-302B dual trace 30 MHz is only
$995.00. The other models comparably less. Check our scopes before
you decide.

Hitachi...The measure
ofquality
• V-302B 30 MHz Dual Trace $995.00
• V-301 30 MHz Single Trace $745.00
• V-152B 15 MHz Dual Trace $735.00
• V-15lE 15MHzSingle Trace $570.00

.~l:mQtlJ
For moreinformation,contact
Hitachi DenshiAmerica.Ltd..
175Crossways Park West, Woodbury, N.Y. 11797
(516) 921·7200.

CIRCLE 31 ON FREE INFORMATION CARD
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"0" CONNECTOR TOOl, model CP-200, is de­
signed to crimp " S" -type insulated wire connec ­
tors onto the ends of unstr ipped wires. Meta l
" teeth" within the connector penetrate the wire
insulation and engage the cond uctor when the
connecto r is crimped. A built-in ratchet assures
that a compl ete press ing cycle is made before the
handles are released. A factory-set mechanical
sto p prevents over-pressing, thus assuring a
high-qu ality cond uctive jo int.

computers, termina ls, modems, and printers, as
well as off ice, laboratory, and communications
equipment. It incorporates a wall-socket type fix­
ture, so that all equipment can be plugged in eas­
ily and any 117-vol t AC wall out let is thus con­
verted into a "dedicated" line.

The model 300 clamps high-energy trans ients
and fil ters RFI (Radio Frequency In terference)
from the AC line. Should a severe transie nt take
place, the device will " fail safe," protecti ng the
equipment wit hout inte rruption of service or loss
of data. The status of the protection is continu­
ously monitored by a LED.

Soth low and high-impedance loads are pro­
tected from comm on- and tra nsverse-mode tran­
sients. The mode l 300 holds down voltage spikes
to safe levels, absor bing up to 80 joules of tran­
sient energy . It is easily portable, weighing only
one pound . Price $135.00- MCG, 160 Srook
Avenue, Deer Park, NY 11719.

NEW PRODUCTS
continued from page 86

Thrsspacecontributed cs 0 publicservice.

SHARETHECOST~OFLIYING.
GIVE TO THE

AMERICAN CANCER SOCIETY. .

decoder and latch boards and to connect
the latch board to jacks J I and J2 on the
relay-driver board .

With these three boards installed, the
conversion to rad io control is complete.
In the next insta llment we' ll' discuss what
would be involved in interfacing the robot
to a compute r. R-E

ADVANCE. IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM
KEITHLEY

UNICORN-1 ROBOT
continued from page 69

tied into the FM receiver. Now, if the
car rier from the transmitter were lost, the
robot would immediately stop function­
ing-a nice safe ty feature for long-range
work .

Thi s board also requires a good five­
volt power supply. Connect it directly to
the board-the fingers at the edge are
intended for mounting purposes (there
aren't enoug h of them on a single-sided
board for all the inpu ts and outputs) .

The connections are called out in Fig.
82. Use ribb on cable to connect the

Case $10.00 S hipping $3.00

CIRC LE 155 ON FREE INFORMATION CARD

" S" connectors are availab le both plain and
"jelly"-filled. The latter features " silicone-type
grease pack ing" which wards off contam ination
of the connec tion and inhibi ts oxidat ion. Soth
types of connectors are available in packages of
250, 500, and 1000 pieces. Prices: CP-200­
$55.00; 250 " S" Connecto rs-$12.00 for the
plain, $17.33 for the jelly-fi lled.-OK Ma chine
and Tool Corporat ion, 3455 Conner Street,
Bronx, NY 10475. R-E

Model 135. First
41/ H :ligit DMM with
hand-held
convenience . .. $219

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

ACC URACY SENSITIV ITY

MODEL DCV DCA ACV ACA fl DC V DCA ACV ACA fl

130 0.5 % 1 % 1 % 2% 0.5 % 100I'V 11'A 100I'V 11'A 100mfl

131 0.25 % 0.75 % 1% 2% 0.2 % 100I'V 11'A 100I'V 11'A 100mfl

135 0.05 % 0.5 % 1% 1.5 % 0.2 % 100I'V 1OI'A 100I'V 11'A 100mfl

Rugged DMMs from Keithley - all feature large, bright
LCD display, eas y-to-use rotary sw itches, externally accessible
battery and fuse , lOA current range , di ode test capability, low
battery indicator , cushioned components.

Model 131. Similar Model 130. Our
to Model 130, with most popular model,
increased the price/perte r-
accuracy $134 mance champ .. $115

5" WEST 45th STREET, NEW YORK, N Y 100 362 12·6 87 ·2224
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ORDER A COORDINATED
EXPWRER/85 APPLICATIONS
PAKI
Beginner's Pak (Save $26.00!)- Buy Level"A" (Ter­
minal Version) with Monitor Source Listing and AP-1
5-am p Pow er Supply: (regular pri ce $199.95), now at
SPEC IAL PRICE: $169,95 plus post. & insur.
Experimenter's Pak II (liave 553.40!) - Buy Level
" A " (Hex Keyp adlDisplay Ve rs ion) w ith He x
Keypa dlDisplay, Intel 8085 User Manual. Level " A"
Hex Monito r Sourc e Listing , and AP-1 5-amp Power
Supply: (reg ula r price $279.35), all at SPECIAL
PRICE: $219.95 plus post. & insur.
Special Microsoft BASIC Pak (Save S103,OO!) - In­
c1udes Level "A" (Ter mina l Vers ion ), Level " B" ,
Level " 0 " (4k RAM) , Level " E" . 8k Microsoft in
ROM , Intel 8085 User Manual , Level ..A" Monitor
Source Listing, and AP -1 5-amp Pow er Supply: (regu­
lar price 5439.70), now yours 'at SPECIAL PRICE:
$329.95 plus post. & insu r.

ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
ove r 5114 at this SPECIAL PRICE: 1499.95
plu s post. & ins ur.

SpecialS" Disk Edition Explorer/85 (Save over 5104!)
- Inclu des d isk-vers ion Level " A" , Level " B" , two
S- l00 connectors and bracke ts. disk controller, 64k
RAM, AP-15-amp power supply. Explo rer /85 deluxe
stee l cabinet. cabinet fan , 8" SOlDO disk dr ive from
famous CONTROL DATA CORP. (not a hobby
brand!) , driv e cabinet with power supply, and drive
cable set -up for two driv es. Thi s package includ es
everyt hing but terminal and print ers (see coupo n for
them ). Regular price $1630.30, all yours in kit at
SPEC IA L PRICE: $1499.95 plus post. & insur . Wired
and tested. only $1799.95.

Special! Com plete Busines s Software Pak (Save
$625.00!) - Includes CP/M 2.0. Microsoft BASIC.
Genera l Ledger , Accounts Receivab le. Accounts
Payab le . Payro ll Package: (regu lar pri ce $1325). yours
now al SPECIAL PRICE: 5699.95.

nal 256 bytes loca ted in the 8155A). Th e stat ic RAM
can be loca ted anywhere from~ to EFFF in 4k
blocks.
LEVEL "E" SPECIFICATIONS
Level " E" adds sockets for 8k of EPROM to use the
popular Intel 2716 or the TI 2516. It includ es all sockets,
power supply regulator, heat sink, filtering and decou­
piing components. Sockets may also be used for zk x S
RAM IC' s (allow ing for up to 12k of onbo ard RAM).
DISK DRIVE SPECIFICATIONS
• 8" CONTROLDATACORP. • Datacapacity.401.016bytes

pro fessional dr ive. (SO).802.032bytes (DO).
• LSIcontroller. unformalled .
• Write protect . • Access time: 25ms (one
• Single or double densi ty. track) .
DISK CONTROLLER! I/O BOARD
SPECIFICATIONS
• Control s up to four 8" d rives. • 2716 PROM socket included
• 1771A LSI (SO) floppy disk for use in custom

controller. ap plications.

• ~B~~~C;:Wb~rator : g~::~ Iibsi:ud~~~lIed .

: ~~~~{%~:lssystem • ~uebi~osid~~~u;j'
when system reset . (glass epoxy.)

DISK DRIVE CABINET/POWER SUPPLY
• Deluxe steel cabinet with individ ual power supply for max­

imum reliability and. stabi lity.

Level " A"
Wilh Hex
Keypad/Oisploy.

Explorer/85
Wilh Level "C"
Cord Coge

LEVEL "0 " SPECIFICATIONS
Level " 0 " provides 4k of RAM . power sup ply regu la­
tion, filtering decoupling components and socket s to
expand your Explorer /85 mem ory to 4k (plus the origi -

_..-~

single st ep wi th register dis play at each break point .. .
go to ex ecution address. Level " A" in th is vers ion
ma kes a pe rfect controlle r for indu str ial applicatio ns.
and is programmed using the Ne tro nics Hex Keypad/
Dis play. It is low cos t. pe rfec t for beginne rs .
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator type keypad w ith 24 system-de fined and 16
us er-de fined keys. Six dig it calc ulator-type dis play.
tha t dis plays full ad dress plu s data as we ll as registe r
and status info rmation.
LEVEL "B" SPECIFICATIONS
Level " B" pro vides the S-l00 s igna ls plus buffers/
dr ivers to suppo rt up to six S-l 00 bus boa rds . and in­
clud es: address decoding for onbo ard 4k RAM ex pan­
sion selectable in 4k blocks . .. add ress decoding for
onboard 8k EP ROM ex pansion selecta ble in 8k blocks
. . . address and da ta bus driv ers for onboa rd ex pa nsio n
.. . wait state gene rator (jumper se lec table). to allow the
use of slowe r mem ori es . , . two se pa rate 5 volt regula­
tors .
LEVEL "C " SPECIFICATIONS
Level "C " ex pa nds Explorer/as's mothe rboard w ith a
card cage. allowing you to plu g up to s ix S-l 00 ca rds
directly into the mothe rboard. Both cage and ca rd are
neatly contained inside Explore r' s de luxe steel
cabinet. Level "C" includes a sheet metal superstruc­
ture . a s-card, gold plated S-l00 ex tension PC board
that plugs into the motherboa rd . Just add requi red
number of 5· 100 conn ectors.

FullS " disk system for less Ihon the price of a mini (show n with
Nctronics Explorer/BS compuler and new termina l). System feolures
floppy drive fro m Contro l Doto Corp., world 's la rgest maker of
memory storoge systems (noI a hobby brond!)

Start learning and computing for only $129.95 with a Netronics BOB5-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, B" floppy disk drives, hard disks and multi-tenninal JlO.

THE NEW EXPLORER/a5 SYSTEM
Special! Full B" floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also availa b le wired & te s ted. $1799.95\

LEVEL "A" SPECIFICATIONS
Expl orer/85's Level " A" sys tem features the advan ced
Intel 8085 cpu. an 8355 RO M with zk delu xe monit or/
operating sys tem. and an advanced 8155 RAM I/O .. .
allan a single moth erboard with roo m for RAM /ROM /
PROM/EPROM and S-l00 expa nsion. plu s gen erous
prototyp ing space.

PC Board: Glass epoxy. pl ated through holes w ith
solder mask. • 110: Pro visions for 25-pin (OB25) con­
nector for ter minal seria l I/O . which ca n also support a
pape r tape reade r . . . casselle tape record er inpu t an d
ou tpu t ... casselle tape control output LED out put
indicator on SO D (se rial output) line printe r inter -
face (less drivers) ... total of four 8-bit plus one B-bit
I/O po rts . • Crystal Frequency: 8.144 MHz. • Control
Switches: Reset and user (RST 7.5\ interrupt ... addi ­
tional provisions for RST5.5. 8.5 and TRAP inte rru pts
onboard. • Counter/Timer: Programmable . 14-bit bi­
nary. • System RAM : 258 byt es located at F800, ideal
for sma lle r systems and for use as an iso lated stack
area in ex panded sys tems . .. RAM expandable to 64K
via S-l 00 bus or 4k on moth er board .

Syslem Monitor (Term inal Version): 2k byte s of
deluxe system monit or ROM located at F/fIlIl. leaving
!lSlIll free for user RAM/RO M. Featu res include tape
load wit h labe ling examine/change conte nts of
memory . .. insert data warm start ... examine and
cha nge all registers .. . s ingle step wi th regis ter displ ay
at eac h break point . a debugging/train ing feat ure . . . go
to exe cution addres s move blocks of memory from
one locati on to anothe r fill blocks of memory with a
cons tant . . . d isplay blocks of mem ory . . . aut omatic
baud rate se lec tion to 9600 baud . .. vari able disp lay
line length contro l (1-255 characters/line) ... chan­
nelized I/O mon itor routine w ith 8-bit paralle l outpu t
for h igh -speed print er . . . se ria l conso le in and consol e
out channe l so that monitor can communicate wit h 110
port s.

Syst em Mon itor (Hex Keyp ad /Display Vers ion ):
Tape load with laheling ... tape dump w ith labeli ng
.. . examinelchang e contents of mem ory ... inser t data
. . . wa rm start . , . ex amine an d change all registers ...

Imagin e - for only $129.95 you can ow n the starting
lev el of Explorer/ss.e co mpute r that' s ex pandable into
full business /devel op me nt ca pa bilities - a comp ute r
that ca n be your beginner sys tem. an OEM controller.
or an IBM-formalled 8" disk small bus iness sys tem .
From th e first day you ow n Explorer /85. you begin
compu ting on a signifi cant level. and applying princi­
ples d iscussed in leading computer magazines. Ex­
plorer/ 65 features the adva nced Intel 8085 cpu. which
is 100'l1. compati ble wi th the olde r BOBOA. It offe rs on­
board S-l00 bus expans ion. Microsoft BASIC in ROM .
plus ins tant conversio n to mass storage disk memory
w ith standard IBM-formalled 8" disks. All for only
$129.95. plus the cost of power su pply. keyboard/
termina l and RF modulator if you don 't have the m (see
ou r re ma rkable pri ces be low for the se and other, ac­
cessories) . With a Hex Keypad/display front pane l.
Level"A" can be progr ammed with no need for a ter­
minal. ideal for a co ntro ller . OEM. or a rea l low -cost
start.

~~i~S~~~~~~1t Level "A " is acomplete opera ting
system.perfect for
beRinne" . hobbyists.
induslrial con troller
use. $129.95

..................................................•........•.............................................................
o DIskControllerBoard lIIth UOPorts . . . 5199.95pius $2 post.

& insur .
o Spe<:tal: Complele Business SOnware Pak (s" , above] .

S8419.116 poslpaid.
SOLDSEPARATELY:

o CP/M 1.4 5100postpaid.
o CP/M2.0 5lSOposlpaid.
o Mlcroson BASIC .. . 5325postpaid.

o Intell108Scpu User Manual. .. 57.50 postpald.
o Level"A" Moollor Source UsUng.. . 525postpaid.

t COnUnenlai U.s.A.CredttCardBuj-ersOulsldel'.onnecllcul t
C~L~2J{~0~ ~~!!:;c~;~r~~~~~,~8

Ass ista nce. call (203) 354-9375

Tota l Enclosed (Conn res . add sa les tax) 5 _
Pa id By:
o Persona l Check 0 Cashie r' s C heck/Mo ney Order
o VISA 0 M ast er C h a rge (Ban k No . )
Acct. No. Exp . Dat e _
Sign ature
Print
Name
Address
C ily" -=: _
Slat e Zip _

P.!!lo.. NETRONICS Research & DevelopmentLid.
, liSt 333Litchfield Road, NewMlllord, CT06776

Please se n d .he items ch eck ed below: 0 AP.I PowerSUpply 1(11 ± 8V@ 5 am p!;) in deluxe steel cabinet

o ~~;:"i~n:e1 "A.. Idl(Term inal Version) ... 5129.95plus 0 Gcil:~i~~~~:&:'s'~¥~~s .. . 5U5 each. p ostpaid.
o Explorer/BSLeveI "A" Idt (He x Key pad /Di splay Version) . .. 0 RFModuiator IdtJ81lows you In use your TV set as il monitor}

o ~~~~~n~~:~~~~~ie lape. S64.95postpaid. 0 iii~~ITt(tr.:OO "''' rd ~xpands lo&lk) ... 5199.95plos 52
o 8k Mlcroson BASIC In ROM Idt (requires Levels ·'B". " 0" and post. &insur.

"E") ... 599.95plus 52 post. & insur . 0 32k RAM Idt . . 5299.95plus 52 post. & insur.
o Level"8" IS-IOOlldt. .. 549.95 plus 52 post. &insur. 0 48k RAM Idt. ". 5399.95plus 52 post. & insu r.
o Level"COO IS-IOO &-cardeXpanderlldt . . . 539.95 plus 52 post. 0 64k RAM Idt... 1499.95plus 52 post. &insur.

& insu r. 0 16k RAM Expansion Idl (10ex pa nd any of the abo ve in 16k
o Level"0" (4k RAMlldt.. . $69.95plus 52 post. & insur. blocks up to &Ik)... 599.95 plus 52 post. & insur. each.
o Level"E" (EPIlOIWROMIIdI . . . 5S.95 pius 50¢ p&h. 0 Intell108Scpu Users' Manual. .. $7.SOposlpoid.
o DelUJ1e Steel cabinet for Explorer/as . . . 549.9Splus 53 post. 0 12" VIdeoMonitor (10MHz bandwidth} ... 5t39.95 pius 55

& insur. pos t. & insur .
o Fan For Ca hine l . . , 515.00 plus $1.50 post. & ins ur. 0 Begtnner 's Pak: [see above ) 5169.95 plus S4 post . & insur.

o ASCII Keyboard/Computer Termtnal Idt: featur es a full t2R 0 Expertmenter's Pak (S<" above] . .. 5219.95 plus 56 post. &
cha racter se t. u&1 case : full cursor control: 75 ohm video insur .
output: conve rtib le 10 hau dot output: selectable ba ud rate. 0 Special Prticrosoh BASIC Pak \o\1100Ul Termhla1{sr.eahnve) .. .
RS232·C or 20 mao1/0 . 32 or 64 cha racler by 16 line form als. S329.9S plus $7 pos t. & ins ur. .
and ea n be used w ith e ithe r a CRT monilor or a 'IV set (if you 0 Sa me as above. plus ASCII Keyboard Terninal mth cabtnet,
have an RF modula tor ) .. . SI49 ,9S plus $3.00 post. & insur . GetFree Rf Modulalor(Sf!P.above] .. . S499.95 plus $10 pos t.
o DeLtue Steel cabinet for ASCII keyhoord/termlnal .. & insur .

519.95 plus 52.50 post. & insur. 0 Spedal8" DIsk EditionExplorer/8.1(s'" a"' IV") ... 51499.95
o Newl ThrmlnallMonHor : (See photo) Sa me feature s as i1hOVI ~, plus $26 post. & insur.

except 12" monitor w ith keyboard and ter minal is in delu xe 0 0EXllllrareds" C&OC~~pp' Y"DrlSly~..9. 5. plu
99

s .~~6p~~15·1~ poin:~.r&. insu r.
sin gle ca binet: kit .. . 5399 ,95 plus 57 post. & insur. 54

o Hazeltine terminals: Our prices IlK) low 10 quo te - CALL lIS 0 cabinet &PowerSUpply For Drl' e ... $69,95plus 53 post. &
O Lear -Sigler lerminalsJprinler s : Our pri ces too low to quote: insur .

CAll US 0 Drive cable set-up For1WoDrives. . . 525 plus 51.50 post. &
o Hex KeypadJDlspiay Idt ... $69.95 plus 52 post. & insur. insur .••.......... •..............•...•..........•••••••..••••••••••••.•....••••••..•••..••••.••••••••.•.••••...•.••......••.•••••
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FIG. 1

Those popular cordless tetepnones, Here's a look at what
they're all about. HERB FRIEDMAN, COMMUNICATIONS EDITOR
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MANUFACTURERS AND INDUSTRY GROUPS
occasionally conduct survey s to deter­
mine the products consumers prefer.
But one of the best survey methods is
to simply observe which "free gift"
consumers want most when their neigh­
borhood bank runs a "free gift to new
depositors" program .

One of the gifts that almost precipi­
tated a riot in my area was something
called a "cordless telephone." A bank
near me offered that device as a gift and
the line stretched three times around
the block with people actually fearful
that the supply of phones would run
out. When I saw that my immediate
reaction was: "That's going to be a hot
item in the stores, too. " It turned out to
be a top seller all right, and probably
will be for quite some time.

The cordle ss telephone is simply a
duplex (simultaneous receive and
tran smit) radiotelephone in the shape of
an ordinary telephone handset or minia­
ture walkie-talkie that can be clipped on
the belt. If you 're working out back, in
the shop, or helping a next-door neigh­
bor , you don't have to worry about
missing an important phone call. If
someone calls, you can answer the call
with the handset right where you are.

Some models also permit -the user to
dial out through a standard Touch-Tone
key pad. It has a working range of
about 300 feet.

The hardware necessary for a cord­
less telephone would have cost about
$1000 in the days of vacuum tubes and
$300-$500 in the early days of solid­
state. Today, a cordless phone costs
from about $100 to $200, depending on
its features. As you might have guessed,
it: involves rather sophisticated cir­
cuitry.

A cordless telephone is actually two
devices: a base-station transponder and
the wireless phone , called a handset.
The transponder uses 117 volts AC and
features a plug-in charger compartment
that trickle-charges the handset's nickel­
cadmium battery pack when the hand­
set is not in use . The transponder also
contains a 1.7-MHz carrier-current
(carrier-current uses power-line wiring
to propagate an RF signal) transmitter
that is coupled to the AC power-line
wiring through the power cord, a 49­
MHz receiver with a small telescopic
antenna, and the hardware to connect to
the telephone line-s-including a protec­
tive module and an electronic pulse­
dialer.

The handset contains a 1.7-MHz re­
ceiver with an internal rod antenna, a
49-MHz transmitter with a small tele­
scopic (or optional "rubber ducky")
antenna, a continuous .503-kHz pilot­
tone oscillator, a function switch, and a
Touch-Tone pad if the handset permits
dialing out.

How it works.
The transponder, which is connected

to your phone line through a modular
plug or 4-terminal adaptor, is always
on . When someone dials your phone,
the 48-volt , 20-Hz, ringing signal
activates the transponder's I. 7-MHz
transmitter. A bell-tone oscillator
modulates the transmitter . The signal is
radiated through the powerline and it is
received by the handset. (The handset
must be on to receive a signal.) The de­
tected tone is demodulated and used to
release the audio squelch. That permits
the bell tone to be heard over the hand­
set's speaker.

To answer a call, the handset's selec­
tor is set to TALK. That simultaneously
turns on the 49-MHz transmitter and a
503-kHz continuous pilot tone. The
transponder receives the 49-MHz signal
and the pilot tone through a tone de­
coder IC. That causes a relay to con­
nect the transponder to the telephone
line. The connection is maintained as
long as the transponder receives the
pilot tone.

We now have two-way simultaneous
(duplex) communications. Everything
said into the handset modulates the 49­
MHz transmitter. The signal is received
and demodulated by the transponder
and fed into the phone line through a
hybrid repeat coil. (Hybrid coils, or
transformers, are used to prevent self­
oscillation and we'll cover their theory
in a future column.) The signal from the
telephone line passes through the same
hybrid coil and modulates the tran­
sponder's 1.7-MHz transmitter. The
signal is received by the handset.

You hang up by setting the handset's
. selector switch to ON or OFF. That turns

off the 49-MHz transmitter. Since the
transponder no longer receives the pilot
tone , the relay that connects the tran­
sponder to the telephone line opens ,
disconnecting the line.

To originate a call from the handset ,
the selector is set to TALK . turning on
the transmitter and the pilot tone. That

continued on page 92



1. SENSITIVITY: Superb amplifier circuitry with performance
that can 't be matched at tw ice the pr ice. Average sensit ivity
of better than 15 mV from 10 Hz to 500 MHz on every model
anti better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.
2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz
over SO MHz.
3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shield ing
and minimize RFI so necessary in many user environments.
4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/
8013 series and optional on the 7010 series is a buffered
10 MHz clock time base input/output port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand­
ardize calibration of all counters at a facility with a common
10 MHz external clock signal , calibrate scopes and other test
eguil>ment with the output from precision time base in
counter, etc., etc .
5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Our ± 1 PPM TCXO (temperature cornpen­
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units
tested over 20·40·C. They contain voltage regulation circuitry
for immunity to power variations in main instrument power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from affecting oscillator. Available in the 8010 and
8013 series is our new ultra precision micro power proportional
oven oscillator. With ± .05 PPM typical stability over 10·4S·C,
this new time base incorporates all of the advantages of our
TCXO's and virtually none of the disadvantages of the tradl ­
tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small physical size and has a peak current
drain of less than 100 rna.
6. RAPID DISPLAY UPDATE: Internal housekeeping
functions require only .2 seconds between any ..-...,-...­
gate or sample time

AVG. SENSITIVITY

DESIGN 10 Hz to 500 MHz

TCXO ' 15 mV

TCXO'
11 GHz :0.1 PPM < 1 PPM/YR 15mV JOm V Ot

: .05 PPM OCXO ..

:0.1 PPM rcxo'
1 PPM/YR 15mV 30 mv

z; 05 PPM OCliO "

$199.95
$249.95

$295

$19.95
$35.00

$9.95

SERIES 8010Al8013

_8010A 1 I GHzCounler · I PPM TCXO
_801O.1A 1.1 GHz Counter -0.1 PPM TCXO
_8010.05A 1.3GHz Coun ter · .05 PPM Oven
_8013.1 1.3GHz Counter - 0.1 PPM rcxo
#8013.05 1.3GHz Counter •. 05 PPM Oven

OPTIONS
#NI·Cad·801 N,·Cad Ban erv Pack s Cnaroinc

Corcultry Installed tnsrce unn
Carry case -Padded Black Vinyl

$49 95

$ 9.95
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causes the transponder' s relay to con­
nect to the telephone line. Pressing a
button on the keypad causes a key­
pulser Ie to interrupt the pilot tone a
number of times equal to the number
marked on that key. The pilot tone
drops in and out causing the hook relay
to pulse open and closed, thereby
dialing the desired phone number. The
dial pulses are generated at a given
speed and make-break ratio. Some
cordless telephone models provide for
two make-break ratios, though that is
rarely, if ever, required in the U.S.

Because Touch-Tone circuits accept
pulse dialing but pulse circuits do not
accept Touch-Tone, all cordless tele­
phones use pulse dialing.

Since the transmissions are FM,
there is very little noise pickup in either
direction. Although different operating
frequenc ies are used, it is possible for
you and your neighbor to wind up on
the same one . On most models, such as
the Electra Bearcat Freedom Phone
(Fig. I) , some degree of privacy can be
achieved by keeping the handset in the
transponder's charging compartment
when not in use. When that is done , a
switch locks out the connection to the
telephone line. Although some units
come with a separate charger so you

can hide the transponde r in a basement
or attic, those chargers do not automati­
cally disconne ct the transponder from
the phone line. If someone in the house
wants to let the handset user know that
there is a call, the handset can be paged
by pressing a CALL button on the tran­
sponder.

The handset weighs about eight
ounces, so when it is clipped to your
belt , you may even forget you' re carry­
ing it. That is, of course, until that im­
portant phone call. It' s no wonder that
those cordless telephone s became so
popular, so quickly . R-E

" OK- That's one businessman's lunch,
one WK7Q3's lunch, and one WL74K's
lunch. "

YOU CAN BUY AT THESE PRICES TOO!
AND TlI ESE ARE N OT "FA LlrOUTS ", "REJECTS ", "FUNC TIONA lrONLYS", "COSEMETIC· NEN TS A YEAR, Y OUR SA VINGS WILL COVE R THE ANNUA L MEMBERSIIIP FEE OF '25. 00,

DEFF ECTS ", "DOUB LE·MAR KS", ETC., BUT, A LL A RE PRIM E ICt, WITH FULL MANUFAC- AND FROM THERE ON IT WILL BE NE T PROFITS. SO DONT DEL A Y, AND JOIN IN. IN

TUR ER 'S MARKIN G, AND 100% TES TE D PER SPECI FICA TIONS. THERE IS A LSO, NO TIME ORD ER T O GIVE YOU SUCH LOW PRI CES, WE HA VE A VERY LIMITED A D VER TIS ING

LIMITS, MINI MUM ORDER A MOUNT, OR OTHER CONDITIONS. AS A MEMBER OF BUDGET, AND YO U WIL L NOT SEE THIS "AD " E VERY MONT H. FOR IN FORMA TION ON

E LECTR ONIC BUYERS CL UB, YO U CAN BUY YOUR IC. OR OTHER COMPONEN TS SUCH HOW TO J OIN AND TO FIND OUT HOW THE CLUB OPER A TES, CIRC LE 'REA DER SE R VICE

AS CAPACITORS , RESIS TORS, DIODES, SOCK ETS, EDGE·CONNEC TORS, BREAD BOA RDIN G INQUIR Y NU MBE R' OF THIS A D OR SEND A POST CAR D WITH YOUR NA ME AND

COMPONEN TS AND E VEN MICRO-COMPUTERS AT PRI CES THAT A RE WELL BELOW ANY· A DDRE SS TO; E.G·C, P. O. Box 617, Columbia, MO, 65205.

TIlIN G YOU' HA VE EVE R SE EN BEFO RE. IF YOU BUY ONL Y ' 50 WORTH OF COMPO·

PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW.
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BSR X-10 SUPER SPECIAL
DELUXE

ULTRASONIC CONSOLE
REGULARL Y $49.95
NOW $29.95

With the purchase of three or more
modules

Modules normally $20.00 ea.
Modules of your choice

3 or more $16.95 ea. 6 or more $14.95 ea.
Ultrasonic Hand Unit

Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
800-223-0474

the modules. And you 're ready to
take control.

THE TIMER™ Automatically Programs
Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro­
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.
$74.95 if purchased separately. If purchased
with 3 or more modules $59.95

NEW

existing household wiring to the
module of your choice. The Lamp
Module turns on, off or dims any
incandescent lamp up to 300 watts .
The Appliance Module turns
appliances like TVs, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch .

There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.

Simplicity is built into
the system.

~
No special wiring is

needed. Simply plug The
Controller Command

~ Console into any wall outlet
in any room of the house.

Then plug your lamps and appliances
into the appropriate modules. Plug in

An in-depth look at
the onlyffplug-in"remote control system

~ , ver need for your home.
~

You're in control
by remote control. \

Simply plug in The Controller?'
and the BSR System x-to'inodules,
and control lights and appliances
anywhere in the house by pressing a
few buttons. So it's easy to take control.

There's no end to all
of the control you've got.

You can turn on the TV, radio or
stereo in the morning to help you wake
up without getting up from bed. Or at
night, turn on the lights before going
downstairs so you don't have to fumble
in the dark. Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too.

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
strange noise in the middle of the night ,
you can press a button to turn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

4 West 45 Street, New York, N.Y.10036 212-687-2224
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, , model 4440,
for amateur radio applications, is similar to the
model 444, but offers added features. It has an
Impedance-selector switch located on the bottom
of the base that allows selecting either high or low
output Impedance and a slide switch for switch­
ing between normal or VOX operation. The model
4440 also has a momentary or locking push-to­
talk bar, which turns on the microphone and an

upon what options are purchased .-E.F. John­
son Co., 299 10th Ave., S.W., Waseca , MN
56093.
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standard 8-pole monolithic SSB filter with a 2.4
kHz bandwidth, optional 200-Hz and 500-Hz 6­
pole CW filters, offset tuning, and WWV recep-

continued 0 11page 96

external relay or control circuit by fingertip
act ion. Other features are a coiled cable, avail­
ability of a personalized nameplate with the ama­
teur's station call letters, and a wiring gUide wit h
instructions for wiring the mike to major brands
of ham equipment. Suggested retail pr ice is
$55.50-Shure Brothers, Inc ., 222 Hart rey Ave.,
Evanston . IL 60204.

,the model 580 Delta, covers 160
through 10 meters and has the present six high­
frequency bands plus 10- , 18- , and 24.S-MHz
bands. Features include a low-noise doub le-con­
version receiver with 0.3 )LV sensitivity, 85-dB
dynamic range plus switchable 20-dB attenuator,
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nance on each band . The boom length of this
tr i-bander Is 16 feet, with the longest element
being 31 feet. Turning radius is 17 feet, 5 inches,
and wind surface area is 5.8 square feet. The
beam is rated for full legal power. Mail order price
of the SA-10to is $219.95, FOB Benton Har­
bor.-Heath Company, Benton Harbor, MI
49022.

More information on radio products is available. Use the
Free Information Card inside the back cover.

, model
SA- 10to, is a tri -band yagi beam In kit form. The
4-element 20, 15, and 10-meter SA- 10to features
three active elements on each band and has a
separate ref lector for correct monoband spacing
on 10 meters . The antenna is said to provide 8.3
dB gain over a dipole and to have a front-to-back
ratio of 25 dB. VSWR is less than 1.5:1 at reso-

, the Clearchannel Logic Trunked
Radio (LTR), Is a two-way FM system that elimi ­
nates the waiting t ime for channel access caused
by frequency congestion. It uses a method of
trunked channel assignment, Whereby combining
subaudible data transmissions with voice , every
unit is constantly updated as to system status
and channel availability. The Clearchannel LTRis
a five-channel trunked system, but a digital syn-

thesizer allows expansion up to 20 channels and
results In a channel-access time of '/10 of a sec­
ond. The sysi em also provides increased privacy
for operators with a microprocessor that func­
tions to exclude other user groups in the system.
It also features dual -d iversity antenna switching.
The receiver autom atically selects the antenna
with the highest signal level, thereby reducing the
effects of multipath, fading, and dead spots . Sug­
gested retail price is $1833 and up, depending

CD

THROUGH THE
REVISED

INIT' I

STUD Y

Two-W ay Radio

IMTII
Home Study Cou rse

Providing Training to the Indu st ry Since 1960

A Classroom
In YourMailbox!

Send coupon below for free course outline
No obligat ion - No salesman will call

Professio nal Train ing in a Unique Cdreer Field

Box 735, Camp HllI,PA 17011 * U.S.A.

Mobile Training Institute
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I am interested in learning more about pro­
fessional FM two-way radio. Please send me full
det ails on the MTI training program.
Name _
Address _
City /State/Zip _

-YOURS FREE.

study FM two · way

radio at home!
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32-pages of test instruments - from the
latest digital multimeters to the famous
EICO scopes. Security systems . Auto­
motive and hobbyist products. Kits and
assembled . EICO qual ity . EICO value.
For FREE cata log, check reader service
card or send 50t for first c lass mai l.

~ 108 New South Road
Hicksville, N.Y. 11801
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Gain is continuously variable to prevent over­
loading the receiver . A step attenuator is also
prov ided, along with a selector switch for two
antennas.

The model P-305 operates from a 9-volt bat­
tery and is priced at $77.95. Model P-308 has a
built-in 115-volt AC power supply, and is priced
at $87.95.- Palomar Engineers, PO Box 455,
1520-G Industrial Avenue, Escondido, CA
92025. R-E
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on fiberglass roofs up to 'I. -inches th ick. Comes
with 24 feet of coax cable plus connector. Sug­
gested list price is $45.50.-The Antenna Spe­
cialists Co., Consumer Products Div., 12435
Euclid Ave., Cleveland , OH 44106.

RECEIVER PREAMPLIFIERS , models P-305 and
P-308, are continuously tunable and cover the
shortwave bands from 1.8 to 54 MHz. They pro­
vide 20 dB gain with a dual-gate FET for low nolse
figure . The gain and the low noise figure improve
reception on most receivers, particu larly on the
higher-frequency bands ; added selectivity re-
duces image and spurious respon se. .

Also included are a key jack that allows Morse­
code practice by plugging in an optional code
key, a tape -output jack for off-air tap ing, built-in
speaker , external speaker jack, RF gain control,
combination signal strength /battery meter , slx­
band RF preselector with calibrated tunlnq dial,
BFO pitch adjustment , and signal-attenuator
switch . The model DX-302can receive AM, upper
and lower sidebands, and CW (code) signals . It
will operate from 120 VAC, and 12 VDC or from
eight self-contained " C" cells.

The model DX-302 is priced at $399.95.­
Radio Shack, 1300 One Tandy Center , Fort
Worth , TX 76102.

CB ANTENNA , the MR480, is designed for own­
ers of fiberglass RV's and other vehic les with
non-metallic roofs . The MR480 is only 53 inches
high, thus reducing overhead obstruction clear ­
ance to a minimum. It combines a base-loading
coil encased in high-impact with plastic with a
whit e fiberglass whip . The antenna also uses a
slim heavy-duty stainless steel shock spring . The
mounting base is a standard roof -type requi ring a
'I. -inch diamete r hole, and is designed to mount

The remarkable Touch Test 20 DMM. Wi th
the Touch Test 20 Non-Linear Systemsintro­
duces the 2 lb. 4 oz. test lab. Now. wit h 20
key test functio ns 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 new Touch Test 20 D M M features:

• Built in temperature measurement (including probe;
F' and CO)

e Capacitance measurement
• DC Voltage (200 MV-l000V)
• AC Voltage (200 MV -l000V)
• DC Curre nt (200 ItA - lOA)
• AC curre nl (200 p.A- lOA)
• Resistance (200 ll - 2OMll)
e Diode Test
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Non-Linear Systems' trio of rmru­
scopes are accurate, affordable,
portable. And ther e's one to match
nearly every budget and need.
Standard features on all models
include an input impedance of 1
megohm with 50 pF; maximum in­
put voltage of 350 V; trigger modes
in auto , internal, external and line;
slope that's + or - selectable;
graticule (4x5 division of 0.25/1
each); dual power sources operat­
ing either internally from recharge­
able lead acid batteries or external­
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9I/H x 6.4I/W x 8.01/0) and
weighs just 3 Ibs.*

Check the chart below for de­
tails of model features and specifi­
cations.

is automatic, switch ing over to a battery back-up
if the AC power fails .

wide or narrow select ivity. All silicon solid-state
circu itry is used throughout for maximum effi­
ciency with minimum noise. Emergency operation

lSMiz

15MizMS-15

'lExctplion: model MS-1JO isliighlly deepor••t 8.&-••ndh..vier. il J.& Ills.).
mtlCAl DIIUC110N TN

MOOIl IAIIl'tmTH FACTOI &Ali

MS-2lD ntiz l<in~=cIv Dos,.5~W:"SocJcIv

l<inV to SO\I/cIv. 0.' , sec 100.5sec
11 Rir«" 11~

l<inV to SO\I/cIv. 0.1. Sec to0.5Sec,
1 1~ 11~

tion . The model 580 Delta has a power input of
200 watts on all channels and also features
adjustable-threshold ALC and dri ve with LED
indicator, adjustable sidetone level and pitch ,
vernier tun ing, and an optional noise blanker . The
model 580 Delta has black and bronze color styl­
Ing with a two-piece aluminum case and tilt-up
bail. Price is $849.- TEN-TEC, Inc ., Highway 411
East, Sevierville, TN 37862.

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~~:~T~~-22?r.4
NEW YOR~ . N Y. ' 00 36 2' 2·68 7·2224

RADIO PRODUCTS
continued from page 94

call For
Special Introductory

Price Offer

ALL-BAND COMMUNICATIONS RECEIVER ,
model DX-302 features quartz-controlled fre­
quency-synthesized tuning for accurate coverage
of 10 kHz to 30 MHz In thirty tunable ranges ; five
7-segment LED's in a large digita l frequency dis­
play indicate the exact frequency tuned .

A two-posit ion IF bandwidth control selects
either a six- or nine-element ceram ic filter for

ADIMI«:e' IS PROOD
TOINTRODOCEe Non-Unea, Systems

High Quality Oscilloscopes
Backed by

AOnf:!-Year Warranty
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Save on
Scanners!
NEWRebates!

Communications Electron ics: the
world's largest distributor of radio scan­
ners, celebrates Fat her's Day ea rly with
big sav ings on Bearcat scanners. Electra
Company, the manufacturers of Bearcat
scanners is offering consumer rebates
on their great line of scanners, when pur­
chased between April 1 and May 15, 1981 .

With a scanner, you can monitor the exc it­
ing two-way radio conversations of police
and fire departments, intelligence agencies,
mob ile te lephones, energy/oil exploration
crews, and more. Some scanners can even
monitor airc raft transmissions! You can ac­
tually hear the news before it's news. If you
do not own a scanner yourself, now's the
t ime to buy your scanner from Communica­
tions Electronics. Choose the scanner
that's right for you , then call our toll-free
number to place your order with your Visa or
Master Charge .

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal­
lations. Almost all items are in stock for
quick sh ipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEWl Bea rcat~350
The Ultima te Syn th e s iz e d Scannerl
A ll o w 120-240 days for delivery after receipt of
order due to th e h igh d emand for th is product.
List price $ 5 9 9 .9 5 / C E price $419.00
4-Band, 50 Channel • Alpha-Numeric • No­
crys tal s can ner • A M Airc ra ft and Public
Service bands• • Priority Channel. AC/DC
Bands: 30-50, 118-136AM, 144-174, 421-51 2 MHz.
Th e new Bearca t 3 50 introduces an inc redib le
breakthrough in synthesized scanning: Alpha­
Nume ric Display. Push a button-and t he Vacuum
Fluorescent Display sw itc hes from "numeric" to
word descriptions of what's be ing mo nito red . 50
channels in 5 banks. Plus , Auto & Manual Search,
Search Direction, Limit & Co unt. Direct Channe l
Access. Se lective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch . No n-Vo latile
Memory. Res erv e your Bearcat 350 today!

Bearcat" 300
List price $549.95/ CE price $349 .00 /$ 25 .00 rebate
Your final cost is a low $324 .0 0
4 -Ba n d, 50 Channel. Service S e arch • No­
crystal scanner • A M Aircraft and Public
Service bands• • P riority Channel. AC/DC
Bands: 3 2-50, 11 8-1 36AM, 144-1 74, 421 -51 2 MHz.
The Bea rcat 300 is th e most advanced auto mat ic
scanning radio that has ever been off er ed to t he '
public. The Bearcat 300 uses a br ight gr ee n fluo­
rescent digital display , so it's id eal for mobile
app licat ions. The Bearcat 300 now has these added
fea tures: Service Search , Display Intensity Control,
Ho ld Search and Resume Search keys, Separate
Band keys to permlt lock-in/lock-out of any ba nd fo r
more effic ient service search.

NEWl BearcafID 350

FREE Bearcat® Rebate Offer
Get a coupon good for a $2 5 rebate whe n you purc hase a
Bearcat 300.250.220 or 21OXL; 520 rebate on model160;
510 rebate on model Four-Six Thin Scan and55 rebate on
the Baarcat 5. To get your rebate. mail t his co upon with you r
original dated sales receipt and the Beareat model number
from the carton to Electra. You'll receive yo ur rebate in four
to six we eks. Offer valid only on purc hases made betwen
April 1, 1981 and May 15. 1981. All requests must be
postmarked by May 30, 1981. Limit 01 one rebate per
hou seh old. Coupon must accom pany all rebate requests
and may not be reproduced. Offer good only in the U.S.A.
Void w here taxe d or prohibited by law. Resellers, co mpanies,
clubs and organizati ons- both profit and non-profit -are not
eligible for rebates. Employees 01 Electra Company, their
adve rtis ing age nc ies, distri but ors and retailers of Beareat
Scanners are also not elig ible for rebates. Please be sure to
send in th e correct amount for yo ur scanne r. Pay the list ed
CE price in thi s ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with insufficient payments wil l not be processed
and will be returned.

Bearcat" 250
List price $429.95/CE price $279.00/$25.00 rebate
Your f inal cost Is a low $254.00
50 Channels • Crystalless • Searches
Stores • Recalls • Digitai clock • AC/DC
Priority Channel • 3-Band • Count Feature.
Frequency range 32-50, 146-1 74, 420-51 2 MHz.
The Bearcat 250 pertorm s any scanning function you
could possib ly want. With push button ease you can
program up to 50 channels for automatic monitori ng.
Push anot her butt on and search for new frequencies.
There are no crystals to limit what you want to hear. A
specia l search featu re of the Bearcat 250 act ualiy
stores 64 frequencies and recalis them, one at a time, at
your conve n ience.

Bearcat® 220
List price $449.95/ CE price $289.00/$25.00 rebate
Your final cost Is a low $264.00
Aircraff and public se",ice monitor. Frequency
range 32-50, 118-136 AM, 144-1 74, 420-51 2 MHz.
The Bearcat 220 is one scanner which can monitor
all pub lic service bands p lus the exc iting AM airc raft
band channels. Up to twenty f requencies may be
scanned at the sam e time.

Not only does this new sca nner feature normal
search operat ion , w here freq uency limits are set
and th e scan ner searches between your pro­
grammed pa rameters, it also searches mari ne or
a ircraft freque nc ies by pressin g a sing le button,

Bearcat® 21 OXL
List price $349.95/ CE price $229.00/$25.00 rebate
Your I ina l cost a low $204.00
18 Channels • 3 Bands • Crysta"ess • AC/DC
Frequency range : 32-50,1 44-17 4, 421-512 MHz.
The Bearcat 21OXL scanning radio is the second gener­
ation scanner that replaces the popular Bearcat 210
and 21 1. It has almos t twice the scanning capacity of
the Bearcat 210 with 18 cha nne ls plus dual scann ing
speeds and a bright green fluo rescent display. Auto­
matic search finds new trequenci es. Featu res scan
delay , single antenna, patented trac k tuning and more!

NEWl Bearcat® 160
List pric e $299.95/ CE price $189 .00/$20.00 rebate
Your final cost Is a low $169.00
1ts Channels. 3 Bands. AC oniy • Priority
Dual Scan Speeds • Direct Channel Access
Frequency range: 32-50 , 144-174 , 440-512 MHz.
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystaliess scanner.

This scan ner presents a new dimension in
scanni ng form and function. Look at the smooth
keyboard. No butto ns to punch. No knobs to turn.
Instead, finge r-tip pads provide contro l of all scanni ng
operat ions, includ ing On/Off. Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcat features such as Priority ,Direct Channel Access,
Dual Scan Speeds, Automatic Channel Lockout, Scan
Delay and Auxiliary. All th is pertormance in sleek,
contem porary styling . And at a price so low, it astounds
even us!

Bearcat® 5
List price $134.95/ CE pr ice $94.00/$5 .00 rebate
Your Iinal cost Is a low $89 .00
8 Crystal Channeis • 3 Bands. AC only
Frequency range: 33-50,1 46-1 74, 450-508 MHz.
The Bearcat 5 is a value-packed crysta l scanner built for
the scanning profess ional - at a price the first-time
buyer can afford . Ind ividua l loc kout switches.

Bearca~ Four-Six ThinScan'"
List price $ I B9.9 5/ CE pr ice $124.00/$10.00 rebate
Your linal cost Is a low $114.00
Frequenc y range : 33-47, t 52-164, 450-508 MHz.
The incre dible, Bearcat Four-Six Thin Scan" is like
having an information center in your pocket. This three
band, 6 channel crystal controlied scanner haspate nted
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2"1ax 6V. x 1:' Includes rubber ducky ante nna.
Order crystals for each channel. Made in Japan.

TEST ANY SCANNER
Test any sca nner purch ased from Communications
Electronics- lor 31 days before you decide to keep it. If for
any reason yo u are not co mplete ly sat isfied, return it in
original condition with all parts in 31 days. lor a prompt
refund (less shipping/handling charges and rebate credits).
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Fanon Slimline 6·HLU
List price S169.95/CE pri ce $109 .00
Low cos t ts-cha nne /, 3-band scannerl
The FanonSlimline 6-HLU gives you sixchannels of crystal
controlled exci tement Unique Automat ic Peak Tuning Circuit
adjusts th e receiver front end for maximum se nsiti vity
across the entire UHF band. Individual channel lockout
switches. Frequency range 30·50. 146-175 and 450-S12
MHz. Size 2". x6V. x 1:' Includes rubb.... ducky antenna.
Order crystal cert if icates for eac h chan nel. Made in Japa n.

Fan on Slimli ne 6· HL
List price $149.95/CE price $9 9 .00
"" Channe' p erlormance a ' 4·channe' co.,!
Frequency range: 30-50, 146-175 MHz.
If you don't need the UHF band, get this model and save
money. Same high performanc e and feat ures as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON SCANNER ACCESSORIES
SCMA-6 Mobile Adapter/Battery Charger 549.00
CHB-6 AC Adapter/ Battery Charger $15.00
CAT-6 Carrying case for Fanon wl Belt Clip 515.00
AUC·3 Auto lighter adapterlBattery Charger $15.00

OTHER SCANNERS & ACCESSORIES
Regancy" * M400 Scanner 5259.00
Regancy" Ml00 Scanner $199.00
Ragency" Rl040 Scanner $169.00
SPSO AC Adapter 59.00
SPS1 Battery Charger 59.00
SPS8 Carrying Case for Bearcat 4-6 ThinScan- $12.00
FB-E Frequency Directory lor Eastern U.S.A. $12.00
FB·W Frequency Directory for Western U.S.A. $12.00
FFD Federal Frequency Directory for U.S.A $12.00
MK3S0 Mobile mounting kit for Bearcat 350 512.00
B-4 1.2 V AAA Ni-Cad's for ThinScan- and Fanon 59.00
A-135cc Crystal certificate 53.00
Add53.00shippingforaliaccessoriesorderedat thesametime.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in pertormance from you r
scanner, it is esse ntial that you use an external anten na.
We have six base and mobile antennas specif ically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna Order #A61 is a gutter
clip mobile antenna. Order # A62 is a trun k-lip mobile
antenna. Order # A63 is a 'J4 inch hole mount. Orde r
#A64 is a 'lll inch snap-in mount , and#A70 isan all band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shippi ng in the continental United States.

BUY WITH CONFIDENCE
To g et the fastest delillery from CE of any scanner,
send or phon e your order direct ly to our Scanner
Distribution Center" Be sure to calculate your price
using the CE prices in th is ad. Michigan residents
please add 4% sale s tax. Writt en purchase orders are
accept ed from approved government agencies and
most well rated firms at a 10% surcharge for net 10
bil ling. All sales are subjec t to availability. All sales on
access or ies are final. Prices, terms and speci ficatio ns
are subject to chang e without notic e. Out of stoc k items
wil l be placed on backorder automatically unless CE is
instructed differently. Most produ cts that we sell have a
manufact urer's warranty. Free copies of warranties on
these products are available prior to purchase by
writing to CEo International orders are invited with a
$20.00 surc harge for special handling in addition to
shipping charges . All shipm ent s are F.O.B. Ann Arbor,
Michigan . No COD's please. Non-cert ified and foreig n
checks require bank cle arance.

Ma il orders to: Communications Electronics;
Box 1002, An n Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone prod uct fo r U.P.S.
ground shipping and handling, or $ 14 .00 for faster
U.P.S . air shipping to some locati ons. If yo u have a
Master Charge or Visa card , yo u may ca ll anytime
and place a credit card order . Order to ll free in the
U.S.A. Dial 800-521 -4414. If you are outside the
U.S. or in Michigan , dial 313-994-4444. Dealer
inq u i r ies invited. All order lines at Communi­
cations Electronics- are staffed 24 hours.
Scanner-Distribution Cent er" and CE logos are trade­
marks of Communi cation s E lectronics~

t Bearcat is a federall y regis tered tradem ark of Elect ra
Company, a Divis ion of Masco Corporation of Indiana .
1: Regency is a federally registered trademark of Regency
Electroni cs Inc.
Copyright C1981 Communications Electronics ·

4~OMMUN ICATIONS
..ELECTRONICS'·
85 4 Phoem x 0 BoJl[ 1002 0 Ann Arbo r. MIChigan 48106 U.SA
callTOLL·FA EE(SOOI521 ·4414oroul.lde U.S.A. (313)eM........
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MORSE & RTTY DECODERS
continued from page 64

Enterprise Development Corp.
5127 E. 65th 51 • lndianapofIs IN 46220

PHONE (317) 25 1· 1231

Valuable guide books
No CW!RTTY DX'er should be with­

out two books available from Gilfer
Shortwave. The Confidential Frequency
List ($6.95) lists thousands of loggings
and International Telecommunications
Union registrations of CW and voice
utility stations. Arranged by frequency,
the list provides each station's call sign,
location, transmitting power, and the
nature of the transmissions.

The Guide To RTTY Frequencies
($8.95) lists the same data for RTTY
stations (yes, there is a bookful of
them) . The guide begins with an excel­
lent introduction to RTTY DX'ing and ,
a discussion of the other codes in use
on the bands by veteran DX'er Webb
Linzmayer. Both volumes are invaluable
aids in identifying stations by frequency.

Utility monitoring, in any mode, is
fun, and gives shortwave listeners a dif­
ferent perspective on the use of avail­
able spectrum. After listeningfor only a
short while, and hearing how much of
the world's communications takes
place in the hf bands , you will see why
frequency allocations were guarded
jealously at the 1979 World Administra­
tive Radio Conference. Because of the
wide diversity of CW and RTIY com­
munications in process 24 hours a day,
hunting through the bands for "un­
listed" and "secret" stations is a
thrill we can all enjoy. R-E

M-200F video converter has a three­
shift demodulator and many other fea­
tures built into its desk top cabinet. The
only connections required are to the re­
ceiver's audio output and to the input
of a video monitor. The M-200F also
has outputs cabable of drivingan RS-232
serially-interfaced printer. A hard copy
of a transmission may be of value in
evaluating the text . But be careful to re­
tain it for your own information only.

If you own a personal computer
(TRS~O, Apple, PET, Sorcerer, etc.),
you already have a major portion of the
third kind ofCW!RTTY decoder , com­
puter peripherals (see Fig. 2-e). That
group is made' up of plug-in hardware
additions to your computer, and pro­
grams (normally on cassette) . Sources
for this type of equipment include Xitex
(hardware only) and Macrotronics
(hardware and software). Because
those systems were designed primarily
for amateur radio use, the hardware
and software is capable of producing
electronically generated CW and RTTY
for a ham transmitter. That is some­
thing to keep in mind if you have your
eye on a ham ticket. For utility DX'ing,
however, you will also need a receiver
demodulator to make sure that all three
RTTY shifts can be copied.

SOME PRODUCT SOURCES

Mlcrocraft Corporation
P.O. Box 513
Thiensville. WI 53092
CIRCLE 98 ON FREE I FORMATION CARD

Xltex Corporation
9861 Chartwell Dr.
Dallas, TX 75243
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Macrotronlcs, Inc.
1125 N. Golden State Blvd.
Suite G
Turlock. CA 95380
CIRCLE 97 ON FREE I FORMATION CARD

HAL Communications Corp.
Box 365
Urbana, IL 61801
CIRCLE 94 ON FREE I FORMATION CARD

For more information. circle the
corresponding number on the free
information card in the back of this
issue.

Kantronlcs
1202 E. 23rd Street
Lawrence, KS 66044
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Digital Electronic Systems, Inc.
(Info-Tech Electronic Equipment)
1633 Wisteria Court
Englewood. FL 3:3533
CIRCLE 95 ON FREE I FORMATION CARD

Gllfer Shortwave
P.O. Box 239
Park Ridge. NJ 07656
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station, the quicker you will be able to
identify it and determine the kind of
messages it is sending. And, seeing
RTTY messages in their original "page"
format, with indentations, line spaces,
and columns can help you decipher the
transmission. .

Some video decoders require a
separate demodulator between the re­
ceiver audio output and the decoder in­
put. While there are many demodulators
on the market, most are targeted for
amateur radio use, as part of a com­
plete terminal unit containing a fre­
quency shift keyer for transmitting . Be­
cause hams send RTTY mostly in 170­
Hz-and sometimes in 850-Hz-shifts,
many terminal units have only two shift
selections from the front panel (though
they may be adjusted to different shifts
internally) .

For utility DX'ing, however, you will
want to have all three common shifts
readily available for trial-and-error tun­
ing. Therefore, if you choose a system
requiring a terminal unit, make sure it
has all three shifts selectable from the
front panel, as on the HAL Communica­
tions ST-6K kit of ST-6000 units.

If you prefer to avoid a terminal-unit­
based system, the Info-Tech model .

b

5. Safety light
in handle

\ tells when
\ it's on

7.Temperature
control.
low,high
oroff.

MODEL
510

6. Stainless
steel
construct ion

<, 8.Eight tip sizes.
Comes with
.063 1.0.

9.Converts to soldering iron
with lA' shank type tip

See your distributor or write . . .

1.Operatesat 120v,
40w. Idlesat 20w
for longer tip life

3. Cool,
unbreakab le
polycarbonate
handle

4. Exclusive
bracket
insures
alignment,
prevents
damage

special SWL model with extra shielding
to prevent the microprocessor hash
from getting into your receiver's cir­
cuits . That is particularly important,
because hash is a common occurrence
in microprocessor-based equipment,
even personal computers .

The second kind of system utilizes a
group of circuits that convert the de­
coded CW and RTTY signals to a video
signal for disp lay on a video monitor
(See Fig. 2-b). A video display can
make for easier understanding of the
signals being monitored, especially
when compared to LED displays. First
of all, you don't have to watch the unit
constantly to see the message. With a
video unit , the screen fills up with up to
25 lines of text so you can let several
lines accumulate while attending to
something else, then read the text be­
fore it moves off the top of the screen.

Second, under different signal con­
ditions (fading, severe adjacent sjgnal
interference, atmospheric static, etc.),
having several lines of text in front of
you helps you fill in the characters or
words that may become garbled in the
deco ding process. The more data you
can see at one time from an unknown
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NOT AKIT
Compl.t.1y

••••mbl .d .nd
t• • t.d .. . lor only

$499~....~!y
Connect this high-quality AlbiaCapacitance Meter Module
Mod el DM-8 to your digital multlmeter and turn it into a
Digital Capacitance Meter - the low cost way!
- Push to read range (button) from 1 pf to 20,000 uf',
- Zero calibrat ion control

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

BELOWI IN STOCKI IMM EDIATE DELIVERYI

LOW COST HIGH FREQUENCY COUNTER
////11111111//1'" 111"'\\\\\\\\\\\\

ALBIA EXTERNAL REGULATED,
SHORT PROOF ADAPTER

PRE-TE STED
ALBIA'S ECONOMY DIGITAL

oM-9 MULTI-LOGIC
COMPATIBLE 5·15VOC PROBE
The features are many on this Qua­
lity Albia test instrument ; will de­
tect low repeat rate pul ses (up to
1.5 MHz); detects low . high or
pulsed logic leve ls with a mini ­
mum det ectable pulse widt h of 300
nse c. Easy-to'
interpret 3 LED $2
readou t. Bui lt-in 695over-vo ltage
and reverse 1I1d1...
polarit y WIlT1II!y
prot ecti on ,

IMMEDIATE DELIVERY . . . NOT AKIT

Mode l OM-5B, supplies $1995up to 300, Mil liAmps at
5V. saves batt eries .. . ONLY l.cI....

WIlT1II!y

~- ~I '. '..;r-_____ ~ L , ••

A- - 'i Jl~)d!rn'm~,, " L

[ ._~ .- ..-: ~! . !}'

The Albia Model DM-?, 8 Digit High Frequency Counter is
easy to use , switch selectable time base input by a single
BNC, nothing to build - nothing more to buy!
-5 Hzto 550 MHz
- 8 big easy-to-read .43" high intensity LED display- Crystal(±3 ppm @ 25'C) controlled 0.1 or 1.0 sec.gate times- Convenientbenchtop size (7"x1 0"x3")

N~VEb~e ;~aF~vREaAT THIS $119!!~
LOW PRICE bnIty

COMPLETELY ASSEMBLED. PRE-CALIBRATED .
/7 NEW ALBIA DESIGN-MATE

'3' CIRCUIT DESIGNER
Albia Quality Hardwa re - yo ur ideas - not a kit - pre­
wi red pre-tested - don't le t t his pri ce fool yo u, t his is a
high quality , high IC capacity . portable self-contained
ci rcuit design er - includes;
- Co ntrol switches and buffered LEO logi c indicato rs.
- Plug in your Ie s into so lderless breadboards. tie in

pow er and gr~Eot'inCd~~~t~~~~U;~E¥~CE~S~c~6sU~n~
- All interconnec tio ns between LEO s,
sw itches, and ci rcuits via 22-26 so lid wire.

- Self-powered , in one co mpact. good look-

-Ideal for hO~~ :~ge~~~~~~,~~~r~~~r~~~~
and stu de nts .

- Battery (4 1';' Volt C cells") or ACpowered
provides eco no mical be nc h use or

convenient portable use .
Ava ilable in two model s.

Albia Model OM-5A $4995con taining 4 L EOs
and 4 logic switches =

~~~fa~~~eL~~;~nd $6495 ~III
8 loq ic swi tc hes . . '
*Batt erie s not in cluded. = . .-INSTANT ORDER

INFORMATION
BELOWl
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24Albia 81. • NewHaven. CT 06512

FOR FAST AND DEPENDABLE DELIVERY SERVICE
CALL TOLL FREE: 1-800-243-6953 I ~.~Ii.~l
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ALBIA ELECTRONICS INC

ALBIA SATISFACTION If fo r .any ~eason, what soever, you ~re . n~t co mplete ly

WARRANTY
satisfied with your purchase, return It within 30 days of

: purchase date for a full ref und - it's as simp le as t hat!

REGULATEDTRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that $7995provides a solid, fully wired triple power supply
including fi xed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp,
and -5V to -15V @ 0.5 Amp - all supplies regulated, =
short proof. Each supply has short indicator LED.
Complete and ready for use in a durable
(8"x6"x3%") metal case.

FREE!!
NEW 1981
SPRING
CATALOG

Exciting
new products!
Send today!!



service c/irtic .

FIG. 1

ply is held constant at all times, all of the
outputs (high voltage, sweep, boost, and
the flyback-derived low-voltage DC sup­
plies for the rest of the set) are held at the
correct level.

The SCR contro ls the charging of a
capacitor that is shunted by a small wind­
ing on the ftyback. The SCR charges the
capacitor at various points durin g the
scan. At the end of scan the SC R is
turned off by a negative pulse that is
developed during retrace . So, it actually
regulates the DC voltage supply for each
horizontal line of scan.

At start of scan, the SCR is off. It's
turned on by a pulse from the pulse trans ­
former . That transformer is fed by an
"oscillator switch" (actually a Schmitt
trigger). The Schmitt trigger in turn is
controlled by a frequency control stage
that, in turn, is contro lled by the voltage
sensed from the +11O-volt supply line to
the horizontal output transistor. Figure 1
shows a partial schematic of that circuit.
The voltage sensor reads the DC voltage
at the start of each scan line. When it has
dropped far enough (very little !) it turns
the SCR on. That discharges the capaci­
tor into the supply circuit and pulls the
voltage up to normal. The winding on the
ftyback and the capacito r form a parallel­
resonant circuit, probably at the hori­
zontal freque ncy.

Note that the SCR "switch" is in series
with the ftyback-winding. While the SCR

"SWITCH"
SCR 401

REGULATOR
CO NTROL­
CIRCUITS

LOAD
HOR IZ OUT

(1401

The RCA circuit works in exactly the
same way, but it works on the horizontal­
scan frequency. The circuit is turne d on
by a pulse from an error -amplifier, but
since the SCR is fed DC, it needs a turn­
off pulse. That pulse is taken from a spe­
cial winding of the ftyback and is nega­
tive-going at the SCR anode.

What the circuit does is regulate the
DC voltage supply to the horizonta l-out­
put stage. That type of circuit can react
much faster than the 60-Hz type due to
its higher operating frequenc y. One thing
common to all solid-state horizonta l-out­
put circuits is this: If the DC-voltage sup-

+ C401
L51'!'

R401
i.sn

150V B+

B-

150V
POWER SUPPLY117 VAC{

Phase-controlled regulators. How they work and how to ser­
vice them. JACK DARR, SERVICE EDITOR

I've had several questions about the
phase-controlled regulator circuit used in
the RCA CTC-58 and similar RCA chas­
sis. The most common question is, "What
do they mean, phase-controlled?" It's an
appropriate name and if we look at some
older circuits, it's easy to see how they
work. Older voltage-regulator circu its
frequently use SCR's triggered by a pulse
at various points in the cycle. The circuit
is turned on by a pulse from an error­
amplifier and turned off by feeding the
SCR rectified AC. When each AC pulse
reache s zero, the SCR turns off. That's
used in 60-Hz circuits.

CR302

+22V
..---1*---.--------- B+TOHORIZ

OSC STAGES

CR301

+150V
REGULATOR
CONTROL
(MOR)

R405
san

+

TOR401
L-. -..__ (HORIZ OUTPUT

EMITTER)

+27V
B+TO
HORIZ BUFFER

.----"M....--_>--- +24V
B+TO
HORIZ DRIVER

FROM + 27V +150V
SOURCE (HVT) B+TOHORIZ

______~---~.__~.----. REGULATOR
.- 0---+ CIRCUIT

CHASSIS "WING" ---t"" I

C303 + CR304

22I'!'J

FROM REG +22V
SOURCE (MOL MODULE)

CR305 CR303

FIG. 2

S4201
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is turned off, the capacitor charges from
the + I50-volt line. The switch "closes"
and discharges the capacitor into the
+ l l O-volt line. Backtracking a bit, the
longer the switch is open, the more ener­
gy is fed to the capacitor; shorter off-time
means less energy in the capacitor, and
reduced output voltage.

Where would you start to service that
circuit, with a dead-set condition (noth­
ing working)?

The best thing to do is to make all the
stock tests. See if the + I50-volts DC is
present at the output of the bridge rectifi­
er. That is not isolated from the AC line
so an isolation transformer is necessary
for testing all of those sets. If the + 150­
volts is there, but the set still does not
work, check the horizontal oscillator.
That circu it must be running. Remember
that the voltage regulator is controlled by
horizontal -sync pulses and those must
come from the oscillator to begin with.

If the oscillator isn't running, check the
DC-voltage supplies to that module. The
CTC-58 (and several other RCA chassis)
uses a "start-up" circuit. That is in the
low-voltage DC power supply. It is actu­
ally another pulse-operated circuit. When
power is applied, current flows from the
rectifiers, through the primary of the
start-up transformer T201 (see Fig. 2,
adapted from the RCA schematic), and
charges filter capacitor C304 (800 IlF).
That causes a pulse of current in the sec­
ondary of T20 I. The current pulse is rec­
tified by the start-up diodes. The result ­
ing DC is fed to the horizontal-oscillator
stage, giving it enough voltage to start.
The oscillator starts instantly and keeps
running for a few cycles.

That is enough time to get the hori­
zontal-output stage going, and the fly­
back develops the normal operating volt­
age for the oscillator. Blocking diodes are
used to keep the operating voltage out of
the start-up circuit.

To check problems in the start-up cir­
cuit, hook a DC voltmeter to the +27­
volt DC source for the start-up circuit.
With the set cool and C304 discharged,
turn the set on. You should see a momen­
tary kick of the meter needle. (Use an
analog meter for that.) If that kick
doesn't appear, check the three start-up
diodes: CR302 for +22 volts; CR303 and
CR305 for +27 volts; and the blocking
diodes, CR301 and CR304. Check reser­
voir capacitor C303 (22 IlF) to see if it is
open or shorted.

For testing, the oscillator circuit may
be started, with the power on, by applying
an external voltage (22-27-volts DC) to
the +27-volt start up point. That is ter­
minal 6 on the MDL-OOI module, and it
is accessible from the back. Be sure to put
the negative lead of the external voltage
source to the "cold" main-chassis ground
and not to the non-isolated ground of the
input power supply! Note the dual
grounds shown in the schematic; the tri­
angles indicate the non-isolated hot

grounds, and the three-horizontal-line
symbol is the cold or chassis ground. All
DC voltages on the chassis must be refer­
enced to the chassis ground. If the prob­
lem is in the start-up circuits, when the
external power pulse is applied, the set
will start up and keep working.

Possible problems in the horizontal­
output stage can be checked by pulling
the yoke plug, which is interlocked to the
B+. Doing that opens the B+ supply to
this stage. Take some resistance readings .
The resistance from the case of the hori­
zontal-output transistor to chassis ground
must be at least 50K ohms . If it's lower,
replace the horizontal output transistor
and repeat the test. If it's still low, check
the damper diode.

If the + I50-volts DC isn't present,
check fusible resistor RF201 (3.9 ohms)
in the input to the bridge. If that is open,
check all the diodes in the bridge, and the
filter capacitors, for shorts. Everything
here is referenced to the hot ground.

The MDR-OOI regulator module con­
tains the error-amplifier, frequency-con­
trol stage, and the shutdown stage . There
are several very critical components used
here, especially in the voltage-sensing cir­
cuit, and RCA recommends that the
module be replaced rather than repaired.

Actually, there isn't anything really
new in the phase-controlled regulator cir­
cuit-only the frequency and application
differ. It does work very well, as long as
all of the parts are good! If you run into
what seems to be an unusual problem, sit
back and think, then start testing to nar­
row down the number of possible causes
for any fault you see. That works for a lot
of other problems, too! R-E

service
questions

GREEN PICTURE
When this Magnallox T-995 is turned on

the picture is OK. After only a short time,
it turns green. Controls neve no effect. On
my test jig, it works II,ery well. Back in
cabinet, same thing. Why?-F.K., Pitts­
burgh, PA.

The crystal ball says that you have a
heater -cathode short in the green gun of
the set's picture tube. That is evidently a
hot short which does not show up when
the tube is tested cold. (If it works on the
jig, there is nothing wrong on the chas­
sis!) Try this: get a picture tube brighten­
er of the isolating type. Set it to isolate­
not brighten-install it. That can help,
and it is about the only thing that will,
aside from a new picture tube.

NO COLOR
t've got a problem. This is a hotel-motel

GE, and the number seems to be CBR630
or EN-609. No color, but good black-and­
white picture. No DC 1I0itage on grid of

Stereo components, color lV's, com­
puters, test instruments, electronics
educational programs,amateur radio
gear - things you've always wanted,
now at low kit prices.

It's a great way to
relax in your spare time, resulting in
beautiful things you'll be proud to
have in your home .And it's easy.The
famous Heathkit illustrated manuals
make it easy for anyone to build
reliable craftsman-like kits.

It costs nothing to discover the com­
plete line of Heath electronic kits.
Don't miss it Clipand mail the coupon
now.

Heathkit
If coupo n is missing, write:

Heath Company, Dept. 020-762
Benton Harbor, MI 49011lZ

,.----- ----,
I Heathkit ::::~~~J:nr. I

Benton Hairbor,MI 41022

I Send my free Heathkit Catalog now. II I am not currently receiving your catalog . I
I Nllme 1IAddress I
I

City state__ 1 ~

I j=I CL-730 Zlp__ ___ <0.._------_-.1 ~
CIRCLE 56 ON FREE INFORMATION CARD
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the 6M11 burst-gate tube. Should be
- 120 volts. Where does it come from?-
R. K., Marina, CA.

My GE index shows that a "CBR630"
is a KD chassis. The "EN-609" is a run
number, and not significant otherw ise.
Bias voltage on burst-gate; I finally re­
membered a quirk in the KD's . The gat­
ing pulse to the 6M II is fed through a
neon lamp! If this lamp is bad, no burst, I

and no color. The lamp is on top of the
chassis, near the 6M II, and must glow
when the set's working . If the bulb is
blackened, replace it. Shown as NE-85/
35AH but I have used plain old NE-2's
here with good result s. You can do that
by clipping the leads to the old one close
to the glass, and then tacking the new one
in. Caution: Some of those do not use the
neon lamp; if so, trace gating pulse back
to flyback winding.

BURNING DIODE
You hit the nail on the head with a prob­

lem in this Sears 528.4196; it was diode
0773. I replaced it with a fast-recovery
type and the set worked perfectly. (Sears
had changed the part number/) (Editor's
note-That happens/ In many cases, such
diodes are not identified as fast-recovery
types. In all of those circuits, all diodes
MUST be fast-recovery.) Now, I've got a
similar problem on the same chassis/
Diode 0774 (shaping diode on horizontal­
output collector) burnt up and the hori-

zontal-ou tput transistor shorted. I re ­
p laced it along with C782, cno,and C779.
Now the new 0774 burns up in a few sec­
onds. Can you rub the crystal bal/?-J.P.,
Hollywood, FL.

As mentioned ' above, Sears often is
confused on those diodes. It sounds as if
the replacemen t you got was a plain
diode. Try using one that you know is the
right type; RCA has a whole page of
them in the RCA SK Series Rep lace­
ment Guide. Just for luck, you might try
using a new type tha t RCA has just devel­
oped. That is a "special high-voltage
diode", part number 142569. A friend of
mine found retrace diodes burning up in
one RCA . Finally got hold of that high­
voltage diode and it held up. If it'll stand
up there, it should in your application .

PICTURE TUBE BI:JRNOUT
I've got a p roblem; this Panasonic

black-and-white T125A has burned out
two picture tubes in less than three years.
I figured that something should be wrong,
at that rate/ Tube gets gradually weaker
then is exhausted. What's causing it?-
K. W., New Carrolton, MD.

Well, that is an unusual problem. In
older sets, the picture-tube heater voltage
was from a transformer, and couldn't go
too high. However, in some of the late
sets, the heater of the CRT is fed from a
winding on the flyback. So: If the DC
voltage regula tor isn't working properly,

that could easily be putting much too
high a voltage on the' tube and causing the
short life.

From some of the DC voltages you
included, I suspect that that is what has
happened. Go thro ugh that whole volt­
age-regulator circu it and find OU t why it
won't hold the voltages down tv the nor­
mal level. Likely suspects would be leaky
trans istors, drifted resistors, etc.

NO PIX, NO SOUND
There's no pix and no sound in th is

Sears 528.42000400 chassis. Customer
says it started as small picture with no
sound. I replaced the power-supply mod­
ule. Now I get a heavy hum and L101gets
very hot, but still no picture or sound.
Need help/-F.K., Pt. Hope, MI.

LlOI is a choke in the + 114-volt out­
put. If it's heating with those symptoms,
someth ing is loading it very heavily. Note
one thing : The 1.5-amp fuse in that line
does not blowout. If the short were in the
loads, it would; so, something's happen­
ing before the DC gets that far.

There is a 1400-j.LF electrolytic capaci­
tor, C103 . That is not on the power sup­
ply board; it is on the output side of L I01
and before the fuse. From the symptoms,
I'd say that that capacitor is shorted very
badly. Check it.

HOT RESISTOR
I asked about a hot resistor in a Magna-
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True RMS capability
at an affordable price

Now you can measure the exact power content
of any signal - regardless of waveform. Beckman
delivers the new TECHTM330 multimeter with
true RMS capability and many more fine
performance features for just $210.

Unlike most multi meters calibrated to read only
the true power content of sine waves, the

' TECH 330 extends its true RMS capability to
give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circ uit
generating a non -sine signa l.

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that's
not all you can expect from Beckman's
top -of-the-line multimeter.

Measure ment Comparison Cha rt

Wneforms
Average

Beck man Correct
(Peak = 1 Volt)

Respo nding
TECH 330 Re.dingMete,

Sine Wa ve

O~
O.707V O.707V O.707V

Full Wave Rectified Sine Wave
O.298V O.707V O.70 7V

O~

Ha ll Wave Rectified Sine Wave
O.382V O.500V O.500V

O~

Square Wave

o Jl.JLf1JU1JUUUl 1.110V 1.000V 1.000V

Triangular Sawtooth Wave

o VVV'NVVV\I' O.545V O.577V O.577V

Yo u also get 0.1% basic de accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test function, 22 megohm de input
impedance, and an easy-to-use rotary switch.

With so much capability in hand, you'll be able
to dependron the TECH 330 for a long time .
That's why Beckman designed it tough enough
to go the distance.

Enclosed in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And to further ensure
reliab le, trouble-free operation, the TECH 330
gives you 1500 Vde overload protection, RF
shie lding, 2000-hour battery life, gold switch
contacts, and fewer electronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor tod ay
for more information on the TECH 330 and
Beckman's complete line of digital multi meters.
starting at $120 . .

For your nearest distributor, or a free brochure :
CALL TOLL FREE

24 HOURS A DAY, 7 DAYS A WEEK
1-(800)-821-7700 (ext. 517)

in Missouri 1-(800)-892-7655 (ext. 517)

BECKMAN
CIRCLE 64 ON FREE INFORMATION CARD



vox T-940. It was R302 on Sallis Photo­
fa ct No. 1144. You suggested that an
open capacitor on the load side might be
allowing a high pulse-current through it.
The DC current load was normal. I
checked C107 and it was OK . However,
there was a very high 120-Hz ripple on
the B +. The input -fi lter-capacito r
CI05A was found to be open.-K.W.
Yost , Marysville, MI.

ARCING
I asked you about arcing in a Zenith

25DC56. You said to space off the metal
shield near the ultor button. Th at didn't
help. You also mention ed a possible open
shunt-capacitor on the horizontal-output
stage . There were two of those capacitors
and one of them was open! Replacing
those, the high-voltage went down to nor­
mal and the arcing stopped. Thanks for
the help.-James Grillo, San Francisco,
CA. R~

HI FI NOISE FILTER
continued from page 74

EQUIPMENT REPORTS
continued from page 44

matching tr ansmitter, it is handy during tran s­
ceive functions. Th e model R7 RIT circuit
permits excursions ± 3 kH z without touching
th e main tuning knob. Preselector tun ing is
never required in any mode.

Another feature of the model R7 is a
"s tore" function . Drake calls that feature a
" visual scra tch pad" as it lets you store your
opera ting frequency and then tune elsewhere
in search of a signal. If you wish to return to
your original frequency, it can be displ ayed on
th e readout allowing you to retune with a min­
imum of guess work. That feature is particular­
ly useful for network operation where stations
often move off frequency for a short t ime.

The model R7 tunes through its ranges in
500-kHz increments. The frequency is selecta­
ble both by a rotating switch and by pushbut­
ton UP and DOWN commands. For users who
desire fixed-frequency (crystal-controlled) re­
ception, an auxili ary control board (AUX-7) is
available at extra cost.

Designed for flexibilit y, a six-position anten­
na switch lets you interconnect converters,
antennas, or an external receiver.

Up to eight fixed frequencies may be switch­
selected from the front panel when you use the
optional aux iliary frequency boards. Four
AGC release tim es (0, 0.075 , 0.4 , and 2 sec­
onds) can be pushbutton-selected.

Without an antenna atta ched, a few spurious
signals were detected but the y were all low
enough in level to pose little thr eat to effecti ve
reception. The spurious signals were especi ally
notic eable below the standard broadcast band
and were apparently caused by the rectifier
circuit. A good antenna however, should pro­
vide adequate signal levels to override these
low-level phantom signals .

Our overall estim ate of the receiver is posi­
tive. With manufacturing costs spiraling up­
ward, it is a real challenge for manufacturers to
provide an outstanding piece of equipment at a
reasonable cost. Drake seems to have managed
with their model R7 receiver. The model R7
sells for $1449 from R.L. Drake Co ., 540
Richard si, Miamisburg, OH 45342. R-E

TO
T1

FIG. 17-PARTS PLACEMENT guide for the rear PC board. Capacitors C601 and 602 are mounted on
the fall side of the board.
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noise filter and shallow-slope expand­
er) once they are set for your system.

The noise-filter sensitivity should be
adjusted so that there is an adequate
change in bandwidth during musical
transients . That is the most difficult
part; you should experiment by watch­
ing the display and listening carefully
with the NOISE REDUCTION control at its
maximum setting and the THR ESHOLD
control at its minimum setting. If you
set the sensitivity too high, you will
hear noise come and go during "un­
spectacular" musical passages--a sign
that the ASRU is working too hard.

If the sensitivity is set too low, you'll
hear normal signals being rolled off too
much . Don't be fooled by the apparent
lack of treble-s-it' s there , but people
who habitually listen to recorded music
often feel it's reduced when listening to
a system with noise reduction.

It 's possible to set the sensitivity of

AG. 18-COMPONENT SIDE of the front and
rear PC boards. The two boards are connected
by 12-conductor ribbon cable.

the unit high enough to make the noise
in the signal cause the bandwidth to
open up too easily . If that happens, ad­
vance the THRESHOLD control until,
during a silent passage, the lowest LED
of the display flickers occasionally.

The NOISE REDUCfION control setting
is largely a matter of personal taste .
Start with it turned about three-quarters

of the way up, and listen carefully when
the bandwidth is reduced .

The expander's SENSITIVITY control
should be set so that the right-hand
(highest) LED flickers during peaks.

After everything has been adjusted,
you may still have to reset the expand­
er's sensitivity from time to time for
use with different sources (e.g., if the
tuner's output level is higher than the
phono's). The THRESHOLD setting may
also have to be changed, depending on
the amount of noise in your program
material. For very noisy material, re­
duce the noise-filter sensitivity and in­
crease the noise reduction to maximum.

You now have a top-notch signal pro­
cessor that will greatly enhance your
listening pleasure . Use it well!

Acknowledgement
The concept of the spectral-tracking

loop for noise reduction was invented
by Fred Ives of Hewlett -Packard Com­
pany while at MIT. Pat Bosshart of
MIT also worked on the concept and
introduced it to me. R·E
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PET 2001 Christmas gift still in box, have no use,
make offer. K. STEINER, 1921 W 45 Ave., Gary,
IN 46408

STEPPING motor evaluation kit contains quality
Airpax stepper motor (960 steps/rev), versatile
driver control board for manual or computer
operation, and instruction handbook. Ideal for
robot builders, computer hobbyists, experi­
menters, etc. $74 .69 postpaid. Call or write
SPARKY ELECTRONIC SYSTEMS, INC., Dept
RE-2, 64-62 Dry Harbor Road, Middle Village, NY
11379,212-894-3000

END adjacent channel interference on your TV
set. Unique device enables your ordinary set to
separate all channels completely. Makes new
programs available. Complete plans , $5.00. REL­
TRON, Box 91103, Cleveland, OH 44101

TEST equipment lowest prices B&K Leader, Hita­
chi , Viz, Beckman, OK Tool, Blonder Tongue,
RCA parts transistors others, write call collect L.I.
ELECTRONICS, 981 Sunrise Highway, Bay
Shore, NY 11706. 516-666-7360

AUDIO stylus timer kit , pink noise kit , IC's for
sale. Send SASE to TOLECO, Box 401 , Kingston,
WA 98346

ELIMINATE fading from your shortwave receiver.
New device. Powered by radio's own supply. No
drop-outs, no jo lting volume surges. Complete
plans, $5.00. INTERTECH, Box 25568R, Cleve­
land , OH 44125

CB RADIO

PICTURE tube rebuilding equipment- we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

PLANS & KITS

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

EPROMs erased and reprogrammed for 1¢ per
byte . Copies made for $2.00. Send 25¢ for
details: ROO ENTERPRISES, PO Box 187,
Springfield, MO 65801

GET more CB channels and ranger Frequency
expanders, boosters, speech processors, inter­
ference filters, VOX, how-to books, plans. Cata­
log $1. CB CITY, Box 31500RE2, Phoenix, AZ
85046

RESISTORS 'I.W, ,/zw 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan­
creek, Toledo, OH 43614

LAMPKIN 107C/case, mint condition, FM two­
way Instruments & manuals. Phone or write SASE
for details. L. ENGSTROM, Rte. 7, Box llE, Les­
lie, AR 72645 Phone (501) 447-2738

NOSTALGIA crystal radio. Expertly constructed.
Traditional style . High quality performer. Com­
pletely assembled. Earphone included. $30 .00
postpaid USA. Free flyer . BOB RYAN, PO Box
3039 , Dept . R., Anaheim, CA 92803

SAVE up to 50% on name brand test equipment.
Free catalog and price list . SALEN ELECTRON·
ICS, Box 82-F, Skokie, IL 60077

CP/M software 40% discount special send SASE
to : RR & B Inc., P.O. Box 178, Ketchi, KS 67067

DELTA CAPACITIVE DISCHARGE IGNITIONS.
New, fully assembled, factory guaranteed.
MK10B, $41 .50. MK10C, $43 .88. Trlstar T-500
$39.00. T-Max $42.00 . PPD domestic, Canada.
SIEVERTS ELECTRONICS, P.O. Box 171, W.
Campton, NH 032228

TELEPHONE on/off cutton-press to turn off
bell-caller hears ring, you hear silence. Intimate
moments, naps etc . Shuts off one phone. All nor­
mal phones. Instructions. Satisfaction or money
back . Send $5.95. THE ARMCHAIR EMPORIUM
Ltd. 825 Surrey Ln. Dept RE1, Algonquin, IL
60102

BUSINESS OPPORTUNITIES

SHORTWAVE radio converter- Installs in min­
utes. Hear world wide broadcasts while you drive.
Free information, McCULLOCH ELEC RONICS,
Drawer 1325, Starkville, MS 39759 •

SURPLUS catalog 8,000 Items: electronics, ste­
reos, speakers, alarms, tools, games, solar auto­
home, 8 issues $2.00. BNF (R), 119 Foster St.,
Peabody, MA 01960

LASER handbook with burning, cutting, Ruby
Reds, Co's, complete plans , books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

MICROWAVE TV antenna. MDS designed yagi.
18 dB gain $39.95. Details, plans and tech. data
for same $3.00 . BETA DESIGN GROUP, POB
164, Airway Heights, WA 99001

RECONDITIONED test equipment. $1.00 for cat­
alog-JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

CHEMICALS, apparatus, pro ject books, wide se­
lection. Catalog $1 .00 send to : PIONEER Ltd.
Ind, 14a Hughey St. , Nashua, NH 03060

"THE Intelligence Library" technical secrets.
Books on Electronic Surveillance, Lock-Pick­
ing, Demolitions, Covert Sciences, etc . One dol­
lar. (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulvard, Flushing, NY
11354

CLASSIFIED COMMERCIAL RATE (for firms 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 within one year, If prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER­
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August Issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

FOR SALE
SCANNER/monitor accessories-kits and facto­
ry assembled. Free catalog. CAPRI ELECTRON­
ICS, Route 1R, Canon, GA 30520

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equipment. Train ing provided. Phone
(312) 583-6565. Write: LAKESIDE, 4071 N. El­
ston, Chicago, IL 60618

PROJECTION TV • . . Make $200.00+ per eve­
ning assembling projectors . . . Easy . . . Re­
sults equal to $2,500 projectors . . . Your total
cost less than $15,00 ... Plans, lens & dealer's
Information $14 .00 . . . Illustrated information
free . . . MACROCOMGHX, Washington Cross­
ing, PA 18977

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business-without investment.Write:BUSINESS­
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligible.
Free sample newsletter. Write: ULC, Box 179-CU,
Clarkston, GA 30021

We don't just
sell information!
We Manufacture
Hardware!

Fromoffshoreoil rigs,
data links to hotels
and backyard instal­
lations. we wrote the
book. Constantly up­
dated, our 94 Paga

techn ical information book and catalog gives you all
the facts, Inexpensivedishes, feeds, telem-

etr y software, k it s and more. Recom­
mended reading by NASA, The Office

of ConsumerAffairsandquality com­
panieslike Rockwell/Collins,Send
$7.95 today! CALL

24-11,.. C.O.D. Hotlln.
(305) 339-1600

C SPACECOAST ·
RESEARCH CORPORATION

P.O. Box 442-E, Altamonte Spgs, FL 32701

SATELLITE TELEVISION

ANTENNA azimuth and elevation for all geosta­
tionary satellite locations. $4.00 for Western
Hemisphere satellites. $6.00 fo r satellites within
your horizon. Send accurate lat/long. DAVID
FREY, Box 259 1, Satellite Beach, FL 32937

SATELLITE TV antenna direction, elevation,
range to all 157+ geostationary satellite posi­
tions , present and future, visible your unique
location; one degree Increments, horizon to hori­
zon. Send lat/long and $10 .00 to: PPI, Box 74-RE ,
Mobile, AL 33601

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver lets you get
over 75 channels of tele­
vi sion directly from earth­
orbiting cable TV satel­
lites!: HBO,Showtime,su­
per stations, spo rts and
movies worldwide.

SATELLITE television...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

Better than Cable TV - 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 $7.95 TODAY! Add $2.00 for t st class(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

Enjoy Satellite TV Now
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CIRCLE 55 ON FREE INFORMATION CARD

ANTIQUE radio collector reopening museum.
Please contact: ALLISON, Box 1, E. Patchogue
NY 11712

WANTED

UNICORN-l Robot parts. Also robot kits , plans,
books, hard to find gears, motors, metal stock,
plastics . Everything you need lor hobby robotics.
Send $3.00 lor year's subscription to catalog and
Hobby Robotics Newsletter. ROBOT MART. 19
West 34 St., New York, NY 10001

BROADCASTINGI Start your own radio station
at home, school , church l Become OJ-engineer.
Free information. "BROADCASTING". Box 130­
F4 Paradise, CA 95969

PRINTED CIRCUIT BOARD

ROBOTS

UNIVERSITY degrees by malll Bachelors , Mas­
ters. PhD's . .. Free revealing details . COUN­
SELING. Box 317-RE4, Tustin. CA 92680

-
ORDER No. 171AE047

i§Ii'IteJt!] ROUTE 9N.
PLATTSBURGH. N.Y . 12901
Tel.: (518) 561-8700.

ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO­
TION, Lajpatrai Market , Delhi, India

EDUCATION & INSTRUCTION

MIRROR in the lid, spinning disc, and other pre­
1946 television sets wanted . Call collec t: (203)
521-5280

COLLECTOR buying old stock certificates,
bonds , and pre-1912 cancelled checks. Please
describe. BARLOW. 88 Lincoln Ave. Eugene, OR
97401

ASSURE career advancement opportunity
through new DIGITAL TECHNOLOGY training
program . Write INNOVATIVE HOME STUDY, Box
1046 R, Indian Rocks Beach, FL 33535

PRINTED circuit board-double sided epoxy, ap­
proxim ately 2.5 sq. ft. , min.size 6"x12", $5.00
plus $2.00 postage and handling ; send certified
cheque or money order : CYCLOPS ELECTRON·
ICS LTD•• P.O. Box 4089, Vancouver, Canada
V6B-3Z6

LJ
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-Automat ic
Decimal 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 $15.29 1 BAGNALL ELECTRONICS, 'Rei;;;;;j'\
179 May Street, Fairf ield , Conn . 06430·:'''·y'·!ilt\

ONE-MAN
FACTORY

HAL-TRONIX
P.O. Box 110t

Southgate. loll ~195
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HIGHLY
PROFITABLE

ELECTRONIC

12 LINE ENCODER KIT, COMPLETE ~lT~
CASE, PAD AND COMPONENTS , •• ,$2~.~5

••••••••••••••••••••••••••••••
MANY, MANY OTHER KITS AVAILABLE

s.nd 15c stomp Of 5.A.5.[ . IOfIntOftnQclon and fly~ on OIM t
HAL·T"OHIX producu . rOOf.' by~, t.,:)t3-26'·1762 .

COMPUTERS

16 LINE ENCODER KIT, COMPLETE ~lTH
CASE, PAD AND COMPONENTS , ••• $3~,95

16 LINE TOUCH TONE DECODER KIT ~II~
P,C. BOARD AND PARTS •••••••• $6~.~'

12 LINE TOUCH TONE DECODER KIT WII~
P,C. BOARD AND PARTS., , ••••• $39.9'

2304 MOD 2 (Basic I Pre-amp) $79 .95

2304 MOD 3 (Hi-Gain Pre-amp) $89 .95

POWER SUPPLY FOR EITHER MODEL ABOVE
IS AVAILABLE COMES COMPLETE WITH ALL
PARTS, CASE. TRANSF~RMER.ANTENNA

SWITCH AND CONNECTORS . ....• $29.95

Investment unnecessary, knowledge not re­
quired , sales handled by professionals. Ideal
hom e business. Write today for fact s'
Postcard will do. Barta-RE-L, Box 248,
Walnut Creek, CA 94597.

ELECTRONIC KITS FROM HAL-TRONI X

2304 MHZ DOliN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OlIN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WI TH ALL PARTS INCLUDI NG A
DIE-CAST ALUM CASE AND COAX FITTINGS.
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can t ype depending on t he
signal strength in your area.)

POCKET computer newsletter. Helpful. Informa­
tive. Free inlormation. Sample $2. PC NEWSLET­
TER, Dept. RE4, Box 232, Seymour, CT 06483

FREE catalog IC's semis, parts . CORONET
ELECTRONICS. 649A Notre Dame W., Montreal,
Que, Canada H3C lH8 US inquiries

ALL TV tuners repaired $11.95, also rebuild TV
modules . Fast quality work . MIKE'S TV TUNER
SERVICE. Box 187, Bean Station, TN 37708.
(615) 581-6393, call anytime

BOOST CB/HAM modulation/range. Free plans/
kits catalog . "SKIPPER". Box 130-F4, Paradise,
CA 95969

MICROCOMPUTER service. Maintenance and
repair for all microcomputers and peripherals .
Fast. Reasonable. PRAIRIE MICRO CLINIC. Box
325, Herington, KS 67449 (913) 258-2179

UNUSUAL electrical, electronic testers . Analog ,
digital and indicators. Hobbyist, professional.
Free catalog . BLUFFTON PRODUCTS. INC., 115
Poplar Road, Bluffton , OH 45817

PROJECTION TV•. . . Convert your TV to pro­
ject 7 foot picture. Results equal to $2,500 pro­
jector. Total cost less than $20.00. Plans & lens
$16.00. Illustrated information Iree . MACRO­
COMGH Washington Crossing , PA 18977

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

PRINTED circ uit boards Irom sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.•
Box 261, Westland, MI 48185

2716 EPROM $11 programmer, hardware soft­
ware plans. Send $9. CARTIER, 6844 Nashville
Road, Lanham, MD 20801

TRS-80 color computer complete 16K memory
conversion kit for 4K system $59.95, instructions
only $12.00. CULPEPER COMPUTER. 502-C
South East St, CUlpeper, VA 22701

PCB as low as 15¢ sq-in. Free drilling . INTERNA­
TIONAL ENTERPRISE. 6452 Hazel Circle, Simi
Valley, CA 93065

KILL obno xious loud TV commercials automati­
cally . Complete plans, $5.00. BRIDGES. 1248 N.
Denver, Tulsa, OK 74106

DECODE Morse and RTTY signals off the air with
new Morse-a-Word or RTTY reader. Morse key­
board also available . Kits or factory wired . Send
for details. MICROCRAFT, Box 513R, Thiensville,
WI 53092 (414) 241-8144.

~[Jrr.PUTER MARKET CENTER
~

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00.1 1/2" by 1 column ~
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send orde r and remittances to Com­
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.
Address telephone inquiries to 212-777-6400. Frequency rates are available .

TEXAS CALIFORNIA CANADA
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PDP 8
OPTIONS

KC8-EA $742
KC8-ML $796
KD8-E $630
KE8-E $1,350
KK8-AA $868
KK8-E .- $1,200
KL8-A $958
KL8-E $346
KL8-F $405
VT-l00 's $1,685
VT52-AE $1,400
Federated Consultants

1218 South Ervay
Dallas , TX. 75215

214-428-5300 (Br ier)
Master Charge and VisaAccepted

FREE! INFO-PAK for small
computer users mailed tw ice a
year. We sell and broker all
kinds of SMALL COMPUTER
SOFTWARE from s-too to
TRS-80. SOFTWARE REVIEW,
704 Solano Ave., Albany, CA
94706 (415) 527-7730.

BUY THIS SPACE
$55.00 puts your ad in this
space in Iront of 197,223 active
Radio-Electronics readers . To
place your ad write Computer
Market Center, Radio-Elec­
tronics, 200 Park Avenue
South, New York, New York
10003 or call 212-777-6400.

DYNAMIC INFORMATION
TECHNOLOGIES LTD.
P.O. BOX 6553 STNA

SAINT JOHN, N.B., CANADA
E2L 4R9 (506) 642-4260

TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE.

SUPPORT ~
MARCH~
OF DIMES

RETAILERS

An ad for your computer store
in th is space in Radio-Elec­
tronics COMPUTER MARKET
CENTER puts you in touch
with ou r computer audience.
'They use microcomputer
equipment for both business
and hobby interests. For
further details call 212-777­
6400 .

Take stock in America.
Buy U.S.Savings Bonds.
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1.15 74LS09N .24 74LSS68N .12
1.15 74LS10N .19 74LS373N 1.38

.~ m~g~ :~~ 74LS374N 1.36

2:95 74l S13N .25 ~:t~~~~~ t::
ass 74lS14N .42 74lS378N 1.1i

.69 74LS20N .18 74LS379N 1.19

.76 74LS21N .1. 74LS390N 1.36

.69 74LS26N .39 74LS393N 1.25

.: 74LS27N .29 74LS395N 1.35
'48 m~~ :~: 74LS447N .37

:78 74LS37N .32 ~:t~~~~ 8~::
.78 74LS38N .32 74LS669N 1,19

1:: mt~~ ::: 74LS670N 2.36

.68 74LS48N .99

7400N
7401N
7402N
7403N
7404N
7405N
7406N
74Q7N
7408 N
7409N
741QN
7412N
7413N
7414N
7416N
7417N
7420N
7422N
7423N
7425N
7426N
7427N
7428N
7430N
7432N
7433N
7437N
7438N
744QN
7442N
7445 N
7446N
7447AN
7450N
745 1N
7453N
7454N
7472N
7473N
7474N
7475N
7476N
7483AN
7484AN
7485N
7486N
7400AN
7491A N
7492AN
749 3AN
7494AN
7495AN
7496N
7497N
74100N
74104N
74107AN
74109N
74110N
74111N
74116N
74120N
74121N
74122N
74123N
74125N
74126AN
74128N
74132N
74136N
74141N
74142N
74143N
74144N
74145N
74147N
74148N
?4150N
74151N
74153N
74154N
74155N
74157N
741S9N
74160N
74161AN
74162N
74163AN
74164N
74165N
74166N
74170N
74172N
74173N
74174N
74175N
74176N
74178N
74179N
74180N
74182N
74184N
74185N
74190N
74191N
74192N
74193N
74194N
74195N
74196N
74197N
74198N
74199N
74221N

TIL
STANDARD, SCHOTTKY & LOW POWER SCHOTTKY

.079
.15
.11

.089

.08 9

.099
.12
.12
.12
.12
.14
.14

16K STATIC RAM Spec/a' 529.95 I
TMM2016-3 16K (2K x 8) 300NS I
~~~~~~~~~MIC RAM'S (16 PIN~3.45 I
4116-30 (300NS) Ceramc Speci.' 2.45 1

~~~~D3~NAMIC RAM'S Spec'a' 2.95 I
4K (4K x 1) 300NS 22 PIN I
16K CMOS STATIC RAM Spec'.' I
6116 16K 12K' 8) 150NS 16 PIN $52 .00 I
64K MOS DYNAMIC RAM
4164 64K t64K x l ) 200NS 16 PIN $ 64.00 I

J---------

1
I

EPROM'S I

C1702A ~s 8.95 :

~~7~S ",-. ;oj . 5 4.75 I
lKx8450ns I
~:~~~o~~S~~~~(~~e~:~;II;n ) $6.98 I
TMS2532 (T.!. Pm OUI) $19.65
32K (4096 x 8) 450 ns I
;22:~~~~e~ ~~r:~~~s 519.65 I
TMS2564 $140.00 I
64K (8K x 8) 450 ns I

I

SUPER SPECIAL
VOLTAGE REGULATORS

.42 I AMP POSITIVE
5.6. 12, IS. 18. AND24 VOLTS

.36 1/ 2 AMP POSITIVE
5. 6. 12. 15. 18. AND24 VOLTS

Price
5.45

10.95
2.99
2.99
2.99
2.99

7.85
8.45
8.45
5.72
9.45

12.56
12.40

7800UC
SERIES ITO· 220)
78MOOUC
SERIES ITO·220)

PLASTIC POWER TRANSISTORS
TIP29A .37 TIP41B .57 TIP122 .72
TIP29B .38 TIP41C .59 TlP125 .72
TIP29C .39 TIP42A .57 TIP126 .n
TlP30A .39 TIP42B .59 TlP127 .84
T1P30B .42 TIP42C .64 T1P140 1.44
T1P30C .42 TIP110 .54 T1P141 1.64
TlP31A .38 TIP111 .57 TIP142 1.96
T1P318 .42 TIP112 .64 TlP14S 1.84
TIP31C .45 TIPl 15 .55 TIP146 1.98
TIP32A .42 TIPl16 .59 TIP147 2.25
TIP32B .45 TIP117 .64 TIP2955 .83
TIP32C .48 TIP120 .64 TIP3055 .70
TlP41A .55 TIP121 .68 FT3055 .59

6502 CPU
6504 CPU
6505 CPU
6520
6522
6532
6551

TRANSISTORS
POWER TO·92 SMALL SIGNAL
2N3055 .56 2N3702 .099 2N4403
2N3440 .56 2N3704 .099 2N5401
2N3771 1.29 2N3706 .099 2N5550
2N3772 1.29 2N3710 .099 PN2222A
2N3773 1.89 2N3OO4 .069 PN2OO7A
2N6 133 .56 2N3906 .069 PN5138

2N4 123 .075 MPSA05
2N4124 .075 MPSA06
2N4125 .075 MPSA13
2N4126 .075 MPSA56
2N4401 .07. MPSA42
2N«02 .079 MPSA92

------------------

PROM'S
3.45 256 bOt, 16 PIN
3.45 256 t>t, 16 PIN
3.65 l K, 16 PIN
3.65 lK, 16 PIN
4.95 2K. 16 PIN
4.95 2K. 16 PIN
8.85 4K. 18 PIN
9.95 4K. 24 PIN

19.95 4K, 24 PIN
27.95 8K, 18 PIN
19.84 8K. 24 PIN
78 .00 16K, 24 PIN

P. rt No.
8080A CPU
8085 CPU
8212
8214
8216
8224
8226
8228
8251
8253
8255
8257
8259

74S288
74S188
93427 / 82S129
934 17/82 S 126
93448/7621
9343617620
9345317643
9344817641
93451/ 82S1 81
82S 185 /7 128
74547817132
82S19117 138

METAL CAN
SMALL SIGNAL
2N404A 1.20
2N697 .29
2N706 .24
2N1613 .29
2N1711 .29
2N1893 .29
2N2222ASp ec l . '. 19
2N2369A .24
2N2484 .24
2N2905A .36
2N2907ASp ec ' . ' .19
2N3053 .29

----- .. -

3.95

,- - AN NO UN CING" ­

I 1981
I Ie •
MASTER ;;

I NOW,TWO 1I FULL
I VO~FMES

I PRDOA~~CT

~
• The one and only comp lete

mteqrated cu curt da a selector.
• 3200 pages of technica l In -

J • ~~~~~oa~le r selecto n gUides .
I • 50,000 r. c . de vices listed

I \1~oO~~ltl~~anges from the

I • ~~dC~:I~~ofc.e;~t~ci~~ems I
J • Four free quarterly updates I
I ~~~~I~%~6~E m:gg I

4.98
3.95

7.95
6.95

Price
3.95
1.09
3.45
2.50
2.98
9.95
8.95

.09

.19

.14

.11

.24

.16

IT I IlOOI THI SA I-BUT THI PRICIS?

1.29
3.95
1.29
.54
.54
.54
.65

2 5 MHz22.45
40 MHz28.56
2 5 MHz 22.45
40 MHZ 28.56
25 MHz22.45
40 MHZ 28.56
25 MHz16.85
4 0 MHz21.54
25 MHZl U 5
4.0 MHZ17.60

SpecI.' 3.95

'500V
1500V
1500V
1500V
1500V
2500V
1500V

180·510/0
180A·S1010
180-51011
180A-S101l
180-51012
180A-SI0/2
180-51019
180A·S1019
180-DART
180A-DART

COMPUTER SUPPORT CENTER
MICROPROCESSOR

CHIP SETS
Price Part No.
4.95 6800 CPU
8.98 6802 CPU
2.25 6810
3.65 6821
1.98 6850
3.45 6852
2.25
4.98
5.95
9.65
5.65

10.95
10.95

MOS MEMORIES
MOS Static RAM's

OPTOELECTRONICS
L.E.D. LAMPS

T·1 3 mm Red
T-1 3 mm Green
T-1 3 mm Yellow
T-H.5 mm Red
T-H . 5 mm Green
T-H. 5 mm Yellow

LM301AN-8 :~ LINEAR I.C.'s t~;~~~"4 1.29
CMOSl M307N·8 .63

LM308N-8 .es lM3 39N .48 lM 741CN.8 .29
l M308CH .ss lM348N-14 .19 lM7 47CN.14 ... CD4001BE .19 CD4026BE 1.59 CD4068BE .24 CD4516BE .79
lM309K 1." lM358 N·8 .56 lM74SCN.8 .3' CD4002 BE .19 CD4027BE .42 CD4069BE .19 CD4519BE .52
lM310HC 1.4t LM555N-8 .27 l M1458N-8 .3' CD4006BE .69 CD4028BE .54 CD4070BE .24 CD4520BE .69LM311CH ... lM556N-14 .52 LM1488N-14 ... CD4007BE .29 CD4029BE .75 CD4071BE .24 CD4522BE .84lM311N·8 .54 L.M567CN-8 ... lM1 489N-14 ... CD4008BE .69 CD4030BE .42 CD4072BE .21 CD4526BE 1.25lM31 7T .... L.M709CH .s9 L.M2211CN·142. 75 CD4009BE .« CD4033BE 1.67 CD4073BE .28 CD4527BE 1.59(To·m) LM714CH 3." lM3302N·14 .55 CD4010BE .44 CD4034BE 2.44 CD4075BE .28 CD4528BE .79lM318N·8 1.25 l M723CH ... LM3403N·14 ... CD40118E .19 CD4035BE .78 CD4076BE .85 CD4531BE .84l M318CH 1." LM723CN·14 .48 lM 3900N .48
L.M323K 4.0. LM725CN-8 1.36 L.M4136N· ,4 ..• CD4012BE .19 CD4040BE .69 CD4078BE .28 CD4532BE 1.12
lM32 4N .48 LM733CN-14 1.36 UlN2003AN ... CD4013BE .32 CD4041BE .99 CD4081BE .19 CD4539BE .64

CD4014BE .56 CD4042BE .56 CD4082BE .19 CD4543BE 1.64
CD4015BE .56 CD4043BE .64 CD4085BE .48 CD4553BE 2.89

DUAL·IN·L1NE-LOWPRDFILE-I.C. SOCKETS C0 40168E .32 CD4044BE .56 CD4086BE .48 CD4555BE .58
CD4017BE .59 CD4046BE .78 CD4093BE .59 CD4556BE .58

CONTACTS PRICE CONTACTS PRICE CD40188 E .52 CD4047BE .12 CD4099BE 1.75 CD4581BE 1.99
CD4019BE .56 CD4049BE .42 CD4104BE 2.36 CD4582BE .72

8 PIN .07 22 PIN .21 CD4020 BE .74 CD4050BE .38 CD4108 BE 1.69 CD4584BE .«
14 PIN .11 24 PIN .23 CD4021BE .58 CD4051BE .79 CD4510BE .69 CD4585BE .79
16 PIN .13 28 PIN .27 CD4022BE .84 CD4052BE .79 CD4511BE .64 CD4702BE 8.95
18 PIN .17 40 PIN .39 CD4023BE .21 CD4053BE .79 CD4512BE .78 40097PC .99
20 PIN Y .19 eBURNDY CD4024BE .45 CD4060BE 1.19 CD4514BE 1.88 40098PC .99

CD4025B E .24 CD4066BE .48 CD45, 5BE 1.54 40161PC 1.25
• LOWEST PRICES ANYWHERE FOR THE HIGHEST OUALITY. 40174PC 1.25

AN UNBEATABLE COMBINATION . 40175PC .99

LED209
lED211
LED212
LED220
LED222
LED224

SCR's and TRIAC 's
Cl06D .34 sea 5 amp 400V TO·220
TIC116B .97 SCR 8 amp 200V TO-220
TIC126B 1.09 SCR 12 amp 200V TO·220
TIC2168 .99 Tnac 6 amp 200V TO-220
TIC226D .95 Tnac 8 amp 400V TO-220
TIC236D 1.45 Tnac 12 amp 400V TO·220
TIC246D 1.45 Trtac 16 amp 4QOVr O-220

Bi-Fet OP AMPS
Tl064CN 2.75 Quad low power
Tl071CP .59 Low noise
TlOnCp 1.19 Dual low norse
Tl074CN 2.35 Quad low noise
TL081 CP .49 J-FET input
Tl082CP .99 Dual J·FET input
Tl084CN 1.95 Quad J·FE T Input

DISPLAYS
FND357 .375" Common Cathode .99
FND500 .500" Common Cathode .99
FND507 .500" Common Anode .99
D11416 25.00
4 digIt. 16 segment alphanumenc drsptay 16- hi

ISOLATORS
Dual o cto Isolator
Quad Opto lsolat or
Dual Opto Isolator
octo Couoler
Opto Coupler
Opto Isolator
OPIO Isolato r

ILD74
IL0 74
ILCT6
MCT2
TI1l 11
4N26
4N33

I
I Part No.
1 2101-35 IK (256 x 4) 350NS 22 PIN

2102·25 IK (IK x l j250NS 16 PIN
I P2111·45 1K 1256 x 4) 450NS 18 PIN

I
P2112-35 1K (256 x 4j350NS 18 PIN
2114L Low Power 4K (1024 x 4) 300NS
2147 4K (4K x 1) 55NS
2147 4K (4K x 1) lONS

I UART's
I AY5-1013A

40 Khz Smgle 5V Supply

I IK CMOS RAM
1 5101 lK (256 x 4) 4S0NS 22 PIN Low Power

I P6504 4K (4K x4~ ~~N~~ 8R~~11 0MW
I P6514 4K i l K x 4) 450NS 18 PIN 110MW

I SHIFT REGISTERS

I 3341A PC FIFO 1 MHz
3347PC 80 btt
...... ---- -.",-
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rc.rns~1J the first name in Counters!

Wl:ll
CT·90wl~ l yu t 't\o arranty SI29 ,QS
CT·9(l KIl90 Oa)'p4lru .... ' ·
r ant )' 10995
AC·l AC I16apu r 195
Bp·J Nteadp.d.. + AC
Adapt. n Ct!,. r.er 1295
OV.!, M '( l'l>pO'loCro.ell
tnM M'C .9,S
Ellcrnal WM b-M IIIp11l 14 ' 5

The CT-90 is the most versatile, feature packed counter available (or less
than $300.00! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed! A lso, al OmHz TCXO time
base is used which enab les easy zero beat calibration checks against WWV.
Optionally; an internal nicad battery pack, extern al time base input and Micro­
power high stability crystal oven lime base are available. The CT-90,
performance you can count on!

Range:
Sensitivity:

Resolution:

Display:
Time base:

Power.

20 Hz to 600 MHz
Less than 10 MV to 150 MHz
Less than 50 MV to 500 MHz
0.1 Hz (10 MHz range)
1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)
9 digits 0.4" LED
Standard-IO.000 mHz, 1.0 ppm 20-40·C.
Optional Micro-power overHl.1 ppm 20-40·C
8-15 VAC @ 250 ma

7 DIGITS 525 MHz

Display:
Time base:
Power.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz
Reso lution: 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 ma

$99~IRED .
The CT-70 breaks the price barrier on lab quality frequency counters,

Deluxe features such as; three frequency ranges - each with pro-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap . The wide frequency range enab les you to accurately measure signals

from audiothru UHF with 1.0 ppm accuracy - that's .OOO I% ! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

~
CT-70 wired, I year warranty
CT-70 Ki~ 90 day parts war­
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter/ charg er

$99.95

84.95
3.95

12.95

7 DIGITS 500 MHz $79 95
WIRED

DIGITAL MULTIMETER $99 ;ZIRED

29.95

119.95
14.95

$159.95

10 Megohms, DC!AC volts
10.1% basic DC volts
4'C ceUs

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 ma

Display:
Time base:
Power.

~
CT-50 wired, 1 year warranty
CT-50 Kit, 90 day parts
warranty
RA-l , receiver adapter kit
RA·I wired andpre-prograrn­
med (send copy of receiver
schem atic)

SPECIFICATIONS;
DC! AC volts: lOOuV to I KV. 5 range s
DC!AC
curre nt 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 rang es
Input
impedance:
Accuracy:
Power.

$159~IRED

Here' s a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINl-lOO doe sn't have the full

frequency range or input impedance qualities found in higher price units. but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from I MHz all the way up t0500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-I 00 makes an ideal addition
to your tool box for " in-the- field " frequency checks and repairs,

Th e DM~700 offers pro fessional quality perform ance at a hob byist price.
Features include; 26 different ranges and 5 funct ions, all arranged in a
convenient, easy to use form at. Measurements are displayed on a large 3~

dilit, Y5: inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges. makin g it virt ually goof-proof The DM-700 looks great . a hand som e.
jet black, ru gged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.19.95

2.95

79 .95
3.95

$99 .95

12.95

$79 .95

59 .95

3.95

Display:
Time base:
Power.

SPECIFICATIQNS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The

Resolution: :O~OH~~~:~';~~~ge) adapter is easily programmed for any rece iver and a simple conn ection ;0 the
8 digits 0.4" LED receiver's VEO is all thatis required for use. Adding the receiver adapter in no
2.0 ppm 20-40 ·C way limits the oper ation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or of( The CT-50, a counter that can work double-duty!

8 DIGITS 600 MHz

~
DM-700 wired, I yearwarranty
DM-700 Ki~ 90 day parts
warranty
AC-l , AC adaptor
BP·3 , Nicad pack +AC
adapter! charger
MP·I , Probe kit

PRICES;
MINl-lOO wired, 1 year
warranty
MINI-l 00 Ki~ 90 day part
warranty
AC·Z Ac adapter for MINI·
100
BP·Z Nicad pack and AC
adapter! charger /
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AUDIO SCALER

F or high resolution audio measurements, multipli es
UP in frequenc y.

• Gre at for PL tones
• Multiplies by 10 or 100
• om Hz resoluti on!

$29 95 Kit $39 95 Wired

ACCESSORIES
Telescopic whip antenna - BNC plug $ 7.95
High imped ance probe. light loadin g . 15.95
Low pass probe. for audio measurements . . . . . . .. . . .. . .. . . . . . . . 15.95
Direct probe, general purpos e usage 12.95
Tilt bail, for CT 70 , 90 , MINI·IOO . . . . .. . . . . . . . . . . . . . . . . . . . . . 3.95
Color burst calibration unit, calibrates counter

against color TV signal. . . 14.95

COUNTER PREAMP

For measuring extrernelv weak signals fro m 10 [Q 1,0CX>
MHI. Small size. po wered by plug transformer-included .

• Fl at 25 db gain
• BNC Connecto rs
• Great for sniffmg RF with pick-up loop

$34 95 Kit $44 95 Wired
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" .." ..
20 ..
22 eo
2' ..
27 ec
30 .40
3340
311 40....
43 40., ..
51 40
5...
.2 ......
75 .57

280
3.60
' .90
e.ec
.90

10 .30
.02
.ee
.se
.ee
.se

1.01
1.2 6
1.3 5
1 .50
1.'0
320
.30...
' .80
7.8 0
e.eo
1.1 15
1.04

.95
1 00
1. 10
' 00
1.0'
1 .17
103
1.13
1.3 3
1.12
1.13
1.2 15

' "13 150
13 .150

4 .10
220
2.50
' .80
'80
1.80
. 00
6.150
7.50
7.80
' .00
180

' 00
300

2N 55 04
2N5505
2H 5506
2NI507
2H G508
2N 5509
2 N6515
2N I51 1
2H6 517
2 N55 18
2 N65 19
2 H6520
2 Htl53O
2 N553 1
2N I 532
2 N65 33
2 N6542
2 NI543
2 H5544
2 NI545
2 N654f1
2H6547
2H 6541
2 N5549
2N6551
2 N555 2
2NI553
2 N6554
2N6555
2N5558
2 N55 57
2H1 558
2 N5559
2N5569
2 N65 91
2 N6592
2 NI5 93
2N6603
2 NI5604
2N 66 09
2 N6641
2 N15649
2NI666
2 N15657
2 H86158
2N I 671
2N 667 2
2 HI5tI73
2H6674
2 NI5«I 75
3H 83
3 N04
3N8 5

lN4745A
lN4746 A
l N4 747 A
lN4741A
l N47 49A
lN 47 50A
lN475,...
l N47 52 A
l H4 753A
l N4 754 A
l N47 55A
lN4758A
1N4 757 A
l N4 75 'A
l N4 759A
lN 4 760 A
l N47 51 A

TUCSON
45 18 E. Broadw ay
Tucson. AZ 85711

(602) 881·2348

ZENER DIODES
1 WAIT -5%

2 N15379 44 .70
2N 5383 2.10
2 N83 84 2.3 15
2N 15385 2 .54
2H 5385 1.05
2N IJ87 1.17
2H 53 88 1.215
2N 5394 1.80
2N15395 1.82
2 N63H ~1 .90

2 N639 7 2 .60
2N6398 4 .10
2 N6399 5.70
2H 6400 2.20
2N6401 2 .40
2 N640 2 260
2 NI5-403 3 .40
2 NIJ04 5.20
2HI405 850
2N6420 1.80
2NI403 3.40
2H5304 520
2N1420 1.80
2 N6421 2 .30
2 N6422 2.3 5
2N1423 240
2 N6424 220
2NlS42S 2.1 0
2N6426 .13
2N6427 .151
2N1428 .76
2HlS428A 1.00
2N1429 .76
2N6429A 1.00
2 N64 30 260
2N6431 2.80
2N6432 2.10
2 NlS433 280
2 N6431 9.90
2N6437 16 00
2 H6438 2040
2N lS439 5600
2NlS485 1 .1 1
2 N648 7 1 .20
2N lS488 1 .29
2N 64 89 1.1 1
2 NI5490 1.20
2 HlS491 1.2 9
2 N649 7 2.79
2 NlS498 3 40
2N 64 " 4.90
2 N8S0 1 28 .00
"N650 3 2~. 1

SAMPLER

~
ER"$ l50

_ _ .- MINtBOX

• .,..-:-~ ~' META LLIZE D
.. • • POLYESTER

CAPAC ITORS

~~-" ~ .:~... .
. ... $26.00

XIO MlTAll ,no CAI'A CITOIIS
l I D1H l lll loTST O..,AlUlI.es

.90...
1.32..
1.32
1 53

' 02

2N I290 .72
2N 12 92 .78
2 N6294 2 .30
2N 15295 2 .50
2 N1296 2 .60
2 NI2517 2.90
2H I298 2 .70
2 NI2it 2 .90
2N IJOO 2 .20
2 NI3 0 1 2 .40
2 NIJ03 9 .80
2N 1304 2 .10
2 HIJOS 1.80
2 NIJOI 380
2 H8307 4 .10
2HI308 15.00
2H6J 12 1.60
2N8313 1.80
2 N6J 14 2 .30
2NI315 1 .70
2 N15311 1.90
2N13 17 2 .10
2NIJ 18 2 1.5
2N8326 3 .20
2N6327 3 .60
2N1328 4 .10
2NU29 3 .60
2NIJ30 4 00
2 H833 1 440
2N6J3. 8 .50
2N 5339 9 .90
2 N1340 17 .90
2 NI341 20 .90
2NI342 1.150
2 N6342A 2 .05
2NU43 2 .10
2NIJ43A 2 .40
2H5J44 2 .90
2NIJ45 550
2 N15345A 15.20
2 N134f1 1.90
2 Ha34f1A 2 .20
2 N6J47 2 .25
2 N15347A 2 .150
2H6348 3 .00
2 NI5341 A 3 10
2N 5349 580
2N 83 49 A 1.&0
2 H5354 5.40
2H I 358 38 .50
2N 6370 38 .50
2 NI5377 22.70
2 N63 78 3080

10 0 25
10 0 35
15 .0 20
15 0 35
220 115
33 .0 20
470 20
180 16

SUNNYVALE
1054 E. EI Camino Real
Sunn yvale. CA 94087

(408) 243·4121

5.50
7.30
8.80
1 .45
7.80

10 .20
12 .10
315.150
" .80
.. 50
53.00
12 .90
19 .00
115.90
2 1.70

2.48
2.91
3 ..

80
1.19
1.88
2.19
2.91
3515
4.31
7.55
7.85
' .14

.M
8.14

.M
1.00
1 .03
1.11
1.151
2 .74
7.30
' .65
8.78
2.80

10 .70
2 .58

21 .70
21 .00
34 .00
48 .00

4 .90
530
'.90
5 .90
1 .3 0
'.90

72

1530 .14 .1 100 17
130 .14 ,12 100 .18
400 .15 .15 100 .20
400 .15 .1' 100 .2 1
400 .15 2 2 100 .23
400 .15 27 100 2 6
250 .15 .33 100 30
250 .15 .3 9 100 33
250 .15 .4 7 100 .38
250 .15 16 100 44
250 .15 58 100 .4 7
250 .17 82 100 54

1.0 100 60

35 eo
20 .3 3
35 .40
35 42
35 45
115 .40
35 .4 5
16 42

2 H5168
2 NI 119
2N 5170
2H 517 1
2N5172
2 N5 173
2NI17 4
2N 5181
2 N5187
2 H5188
2N6189
2 N1190
2N 619 1
2 N5192
2 N519 3
2N1211
2 N15212
2 N62 13
2 N5220
2 NI221
2N G227
2 N5228
2N 6229
2 N12 30
2 N123 1
2 NI233
2NI234
2 N15235
2 N12 36
2 N5235
2 NI231
2N 5237
2 NI5238
2N 62 39
2N 6240
2 N624 1
2 H12 49
2H5250
2N 6251
2N 15255
2N 62 51
2 NI 25 7
2N 6274
2N I 2 75
2N6 276
1N 52 77
2N5282
2 N528 3
2 H8384
2N6285
2 NI2 85
2N 8287
2N 5288

0 1
0 12
0 10
01.
OU
027
033
039
047
050
0..
0 .2

1.'
2 2
2.2
33
47..
••

10 0

~Q&t~.y
s * I 0% * ~'~I DIS COUNT i
~ COIJP ON 11
~ Bringthi st'O I ' I"O~ into one of ourstores or ~
~ mai l to our Mail Orde r address shown be low ?
~ and receive a 10% InSC 'OI '~T ~
~ on purc hases from this page of $50 .00 or more. ~& -..
~ Off."r K\:I"UU;S .... .\Itrll :10. I lUI I ~

~ N"" "?
~ w~u ~
~ CITV STATE ~

~"Z1P PHON' NO ~

~~i~~D;~~~~ii~)D1~~;@~;D)~%;~1ffii

$.,.
.1'
.1'
.1'
.1'
.1'
.1'
.t •
.1'
.1'
.1'
.1'

ELNA DIPPED TANTALUM

V
1000
1000
1000
1000
' 000
1000
1000

• 30
.30
.30
. 30
030

V $
35 .3 3
35 .33
35 .3 3
35 .3 3
35 3 3
35 .33
35 3 3

2 N5990 3 .90
2N599 1 430
2 NI5OO4 .70
2NI5014 .70
2N5027 50
2NI5Q28 .150
2N102' 194
2NI5030 7 .3 0
2 NI503 1 1040
2NI5032 2400
2NI503J 2700
2N6034 1.2 0
2NI5035 1 .30
2NI5036 140
2NI037 102
2NI038 1.10
2NI5039 1.30
2NI04O 280
2Ne041 3.00
2NI042 3 .30
2 NI5043 250
2NI044 2.70
2 Ne045 300
2Ne049 2.3 0
2NI050 2 .30
2 NI5051 2.10
2NI5052 2.90
2NI5053 1 .50
2 NI5054 180
2Nl5055 1 .50
2 NI5OS15 1.15
2N6057 1.90
2 NI5058 2.10
2 N&059 250
2NeoetI .9 1
2 NIlO89 1 .00
2 NI070 1.18
2N I5071 1.25
2N 6072 1.31

;~:;: ~:~: ..--------------------"'"1
2 NI075 2.5 1
2 N&071 .19
2 N60 77 3.9 6
2 NI5078 5.44
2 N8080 12 .30
2 NI508 1 13 .80
2 N&082 15.50
2N I5084 20 .00
2 N6094 14 .70
2NI095 11.00
2 N&09I 21. 00
2 Nl5097 23 .00
2 NI5099 87
2Nl l03 1.10
2Nl l07 .8 7
2N 51 09 .84
2 N5111 .84
2N6116 1.11
2N6 117 2.155
2N 111 ' 3 .20
2 N6121 eo
2 N5122 .90.
2 N5123 1.05
2N6124 .90
2N5125 .90
2N5121 1.05
2 HI 129 1.23
2 N513O 1.3 6
2 N5131 1.51
2N6 132 1.2 1
2N5 133 1.4 1
2N 51 34 1.54
2 N513 6 29 .10
2 N514 6 6.9 0
2N6 14f1 7.80
2NI14 7 9.30
2 Na 15 1 2.8 6
2N 61 52 3.93
2N 51 53 4.70
2N I1 54 2 .157
2N 6 15 5 3 .8 7
2N 61 56 4 .156
2N5 15 7 4 .83
2N6158 5.70
2 N5159 7.30
2 N1160 7.10
2 H6151 8 42
2 N5 162 10 .40
2 H511J 8.80
2 N51lS4 10 .10
2N 5 115 12.10
2NI1 156 54 00
2N 51 157 5.35

PLESSEY POLYESTER (MINI -BOX)

SANTA ANA
1300 E. Edinger Ave.
Sant a Ana. CA 92705

(714) 547-8424

M'
. 1
.15
22

.33

'7...
1.0

M'
001
0012
0010
.00 18
.00 22
.00 2 7
.00 33
0039
.0047
000.
.000.
.0002

.25

.20
25
25

• .10...
.es
03...
02..

1.80,..
180

.05

.07

.51

.70

.2 7

.27
1.0 7

14 .50
11 .00
20 .10

.70

.03

.70
12 .20
, . 80
20 .10
18 .40
2 7.10

.e7

.03

.02

.70

.02
10 .50
12 .150

.2 '

.23

.2'

.90

.90
1.65
1 .50
1.50
1.80
1.35
1.3 5
.ec
.80
.2'
. 30
.ec
.eo
27

.27
3.815
' .80
e.eo

13.l!K)
11 .&0
18 .50
20 .10
27.&0
71 .50

1.35
1.47
1.3 5
1.15

30 .80
12 .30
15 .30
19 .30
12 .30

.19
2 .7 1
3 .05
3.10
2 .48
2.80
330
3."
3 .90
4 .70
2 .6 0
2.90
3 .150
370
4 .10
4 .50
300

v Puc .

68 22
75 22
82 22
8 .7 22
1 .1 .22
10 22
11 22
12 22
13 22
14 22
15 22

2N ....
2N5449
2NM50
2NS461
2N5453
2H5457
2N5458
2H5459
2N541O
2N54al
2N5412
2N54153
2N5414
2 N5465
2N .....
2NS485
2N....
2N549O
2N55!iO
2N5S5 1
2N5555
2 H5535
2 NSI531
2 N5837
2 NS638
2 N5I39
2 N5640
2 N5641
2 NS642
2N 56 43
2 N5645
2 H554G
2 N5a53
2H 5154
2 H5t1158
2 H5819
2 H5670
2 N5fi 71
2 N5172
2 N5 76 9
2 N577 0
2 N5 772
2 N57 77
2 N5778
2 N578 1
2 N5782
2 N5783
2 N5784
2 N57 85
2 N57S6
~5817

2N5822
2 N5I24
2 N58 27
2N5828
2 N5828A
2 N58 30
2 N5831
2 N5835
2N 58 35
2N5837
2 N5841
2 N5842
2 N5847
2N5848
2N5849
2 N5852
2N5875
2N5871
2 N5877
2N587.
2 N5941
2N 5944
2 N5945
2 H5946
2 N59 47
2 H595 1
2 N59 74
2N5975
2 N59 75
2N5977
2 NS978
2 N5979
2 N5980
2 H598 1
2N5 98 2
2 N5983
2N 5984
2N 5985
2 N5986
2 N5987
2 H5988
2N5989

lN52358
1 NS2368
l N523 7 8
lN52388
l N523 9 8
lH52408
1H52418
lN5242B
l N524 3 8
lH5244 8
lN52458

CAPACITORS. CAPACITORS. CAPACITORS
50V CERAMIC DISC-$1 .00 Per Pack
9/ pkg 59f 7/ p6o;g JOOpf 9/p6o;g 0047mtd
9/pkg 15pf 7/ p6o;g 330pf 9Ipkg OOSmfd
9/pkg 25pf 7/pkg 390pf 9/p6l.g 0 1", fd
9/pkg 27pf 7/ pkg 470pf 8Ip6l.g .0 15rnfd
8I pk g 47pf 7/ pkg !i6Opf 8I p6l.g 02rnfd
8/p6l.g I8pf 7/ pk g 680pf 8/ pkg 022mfd
8I p6l.g l00pf 9/pkg 00 lmfd 8/pIlg 03mfd
8/ pkg lSOpf 9/pkg 00 15rnfd 7/ pkg 039rnfd
8I pkg 220pf 9/ p1lg 0022rnfd 7/1*9 04 7mfd
7/pkg 270pf 9/pk g OOJrnfd 61p6l.g .1rntd

ALUMINUM
ELECTROLYTIC

M FD 10 V l l V 25V 35V SOV
1 .12 .13 .14 .15 .11
5 .13 .14 .17 20 .24

10 .14 .15 .1' 22 215
22 .15 .11 21 23 28
33 .115 .17 .22 24 .30
47 .17 .18 24 25 32

100 .18 .20 26 .30 .35
220 23 .25 35 40 50
330 30 .33 .40 45 55
4 70 35 40 45 150 10

1000 - - -- 15 801 .20
2200 -- --1 .301150250

2H5 170 598
2N5171 7.74
2 N5172 ' .20
2 N5179 1.40
2N5190 84
2N5191 .90
2 N5192 1.05
2 N5193 85
2N5 1M 98
2N5195 120
2N5 198 5 .85
2N5208 .70
2H5209 27
2N5210 2 9
2N5211 ."
2N'5220 20
2N5221 .20
2N5222 .31
2N5223 .19
2N5224 .32
2N5225 20
2 N'522' 20
2 N522 7 . 19
2N5221 .3 7
2N5229 452
2H5230 539

' 2 N52 3 1 ' .44
2 N5232 .35
2 N5232A 25
2 N5241 17 .82
2N52415 .72
2H 526 5 4 .150
2 N5266 400
2N5217 3 80
2N 52 &8 3 .10
2 N5219 3 .80
2H 527 0 4 .10
2 N52 71 44.040
2N 5294 .70
2H5298 .70
2N 5301 3 07
2H5302 3.4'
2 N53 03 3 .815
2 N5301 .40
2H5308 .40
2 N5309 .150
2N5 320 .8 7
2 N532 1 .75
2N 5322 .90
2N S323 .8 1
2 N5336 3.150
2NS337 4 .30
2H SJ38 4.60
2 N5339 5 .10
2 N5344 10 .40
2H 53 45 12.150
2 N534f1 22 .70
2H S34 7 25 .70
2 N53 41 26 .70
2N5349 32 .150
2 N53 54 .40
2 HSJ 55 .40
2 HSJ58 2.21
2 N5359 2 .15
2 H5315O 2.15
2N5311 2 .02
2 N53 12 2.15
2 N!i3U 2.15
2 N5314 2.78
2NSJ156 .50
2N5 31 7 .50
2N 5368 .25
2NS 359 .30
2 N5397 1 .6 5
2 H5398 1.60
2N5400 .33
2 N540 1 .38
2 H54 15 1.84
2N 541 5 2.49
2 N6418 .30
2 N54 19 .30
2N 54 20 .40
2H 54 27 4 .31
2H 54 28 456
2N5429 4 .75
2N 54 30 4.96
2N 5431 4 .44
2H5441 8 .27
2N S4 42 9 .93
2N 5443 12 .41
2H 5444 8.75
2N 5445 10 .41
2 N544I 12 .89

N5447 25

PORTLAND
11 25 N.E. 82 nd Ave.
Port land. OR 972 20

(503) 254·5541

VPric:.
1 N5215 B 158 .22
1 N5257B 75 22
l N522 3B 2.7 .22
1 N5224 8 2 .8 22
1 N5225S 30 .2 2
1 N52218 33 22
l N522 7 1 31 22
1 N5228 B 39 .2 2
1 N52298 4 3 ,2 2
1 N5230 B 4 7 .22
l N523 18 5 .1 .2 2
1 N523 28 5 6 22
1 N5233 8 150 .22
1 H523 4B 62 .22

2 N48508A 1.94
2N4I59 1.8 1
2N4815O 1.8 1
2N4II5OA 1.90
2N4I51 1.90
2N4I70 .94
2N4I71 .84
2N4878 585
2N4I9O 2 .06
2N4895 3 .00
2N4896 3 .60
2N4I97 4 .50
2H4898 1.10
2N4899 2 .08
2H4900 2 .30
2N4901 2.20
2H4902 3 .10
2N4903 3 .40
2N4904 2 .50
2 N490!5 3 .2 0
2N49015 3 .50
2N4912 1.88
2N4913 1.41
2N4914 2.08
2N4915 2 .38
2N 49 18 80
2 N49 19 .90
2N4920 .87
2N4 92 1 8 7
2 N49 22 1.00
2 N4923 1.1 4
2 N4924 3 .10
2 N4925 3 .80
2N 49 21 4 .70
2 H492 7 5 .10
2 N4928 15.20
2 H4929 7.52
2N4030 8 .92
2N 493 1 10 .18

2N4937
2N4938
2 H4939
2 N49040
2N4941
2N4942
2N4948
2N4949
2N4 95 7
2 N4958
2N4959
2N4983
2N 4984
2N4987
2N4918
2N4989
2N499 1
2 N499 3
2 N4994
2 N!i015
2 N!i022
2 N5023
2 N50 32
2 N5038
2H 5039
2N50SO
2 N5051
2 H505 2
2 H5058
2H 5059
2 HSOl5O
2HS0 51
2NS052
2N!iOI 3
2N OO84
2H !iOI7
2H SO&8
2 N506 9
2 H50 70
2 N50 7 1
2N !i08 1
2N 50 87
2N S0 88
2 N50 89
2 N!i090
2N5105
2N5108
2N5 109
2N 513 1
2 N5132
2 N5133
2 N5134
2N 51 35
2N5 146
2N5 115O
2H5 161
2 N5152

. 2 N5 114
2N51&5
2N51156
2N51& 7
2N5 18&
2 N5169

HOUSTON
2649 Richm ond

Houst on. TX 77098
(713) 529·3489

2N4238 1.'0
2H4237 1.35
2N4238 1.50
2N4239 1.80
2N4240 2 .50
2N 4248 .25
2H4249 .20
2N42!iO .25
2H42S1 .20
2 N4258 .35
2 N421O " .80
2N4261 23 .20
2N4264 .65
2N42a5 .72
2N42" .20
2N4339 1.14
2N43040 1.30
2 H434 1 1.50
2N4342 .71
2N4347 1.' 5
2H4348 2 .10
2N435 1 2 .'0
2N435 2 3 .10
2H43515 .30
2H4358 3 .00
2N431O .57
2 N43" 1 .14
2N 43 92 1 .14
2 N4393 1.26
2N4395 1.30
2N 4398 4 .040
2 H4399 590
2H 44QQ .20
2N 4401 .20
2 N4402 .20
2N 4403 .20
2 N4404 13 .20
2N 4405 14 .30
2N4406 17 .90
2 H440 7 20 .35
2 N4409 .31
2N4410 .35
2 N44 15 1.46
2 N44 11 A 1.64
2 N4425 .45
2 N40427 1 .50
2 N442' 2 .70
2N4440 23 .25
2N4441 2 .07
2N44-42 2.23
2 N4444 4.77
2N4449 1 .08
2N4453 3 .72
2N4I51 1.31
2N4I52 1.3 1
2N48SJ 2 .17
2N4I54 5.70
2N4I55 5 .45
2 N485a 1.33
2N4I56A 1.40
2N4I57 1.33
2N4I57A 1.40
2N4I58 1.30

2N4174 10 .30
2 N4183 .30
2 N4184 1535
2N4185 1.10
2N41.. 180
2N4187 7.10
2N4188 7 ,55
2N41" 850
2N41to 10 .30
2N4199 68 .20
2N4200 95 20
2N4201 " ' .40
2N4202 152.50
2N4203 17120
2N4204 201.00
2N4201 3 .90
2N4209 4 .10
2N4212 2 .10
2N4213 250
2N42 14 2 .90
2H4215 3.0
2N4211 500
2N42 17 5 .70
2H 4218 830
2H42 19 12 .40
2N4220 1.040
2N4220A 1.50
2N422 1 1.150
2H422 1A 1.64
2N4222 1.150
2N4222A 1.&4
2N 42 23 1 .58
2 N4224 1.50
2N 4228 .40
2N 4231 A 1 .150
2N 423 2A 1.90
2 N4233A 2 .35
2 H4234 1.50
2N42 35 1 .'5

VISIT A STORE NEARYOU TODAY · W. stock . I. rgl se llct ion of Tlchni ul Books, Discr . t l Componlnt s, Intl gr.t ld Circuits. Tnt Equipm.nt . nd Ell ctron ic Supplin .

ZENER DIODES
500 mW-5%

V Prie.

l N52... 8 11 .22 lN5251130 22
1 N524 78 17 22 1 N525 78 33 22
1H52418 18 22 1 NS2518 36 22
1 N524' S " .22 1 N52598 39 .22
1 N52 50S 20 22 1 N5210 B 43 22
1 N521518 22 22 1 N525 1 B 4 7 22
l N525 2 8 24 .22 lN 5282B 5 1 22
lN 5253 8 25 .22 l N521538 56 22
1 N5254 8 27 22 1 H52648 eo .22
1 N52558 28 22 1 N521 5B 12 .22

2 N3819 40
2N3821 1.60
2 N3822 1.5 8
2 N38 23 1.0 5
2N3824 1.20
2N3825 .23
2N 3827 .19
2N 3I38 22 .30
2N 383 9 2 .25
2 N3843 50
2 N385 9 .25
2 N3860 .20
2N 3886 1.54
2N 38 86 A 2 00
2H3857 1.80
2 N3858 1.90
2 N38 70 5 ,00
2N3871 1 .30
2N3872 800
2 N38 73 10 .10
2N 3877A .26
2 N3896 5.40
2 N3. 9 7 1 .50
2 H3898 8.32
2 N3899 10 .20
2 N3903 .30
2N3904 .19
2 N3905 .20
2N 39015 20
2 N3909 1.3 3
2N3921 20 .40
2 N3927 21 .80
2N3933 1.50
2 N394f1 3 .90
2H 394 7 3.150
2N 39 41 2 .70
2N3950 39 .10
2 N3957 2 .55
2N 39 59 4 .90
2H3915O 5.80
2N3912 .5 1
2 H3" 3 .57
2N 39 64 .158
2 N3955 .158
2 H3915«1 3.2 0
2N3970 1.30
2N3971 1.20
2 N39 72 1.20
2N391O 4 .20
2H399 3 2.80
2N3994 2.90
2N4013 2.70
2H40 14 2.80
2 N40 15 10.1 2
2 N4016 11.3 1
2 N4030 .159
2H 403 1 .75
2 N4032 .8 1
2 N403 3 1.40
2 N40JI .11
2 N40 37 .60
2 H4058 ,19
2H 4OIO .20
2 H405 1 .19
2N 40 82 .19
2N04072 2.30
2 N409 1 1.1 4
2N 04092 1.0 7
2 N4093 1.05
2 N4117 2.20
2 N41 17A 1.150
2 H4 118 1.90
2 N41 1.A 1.50
2H4 1" 1.80
2N4 119A 1.10
2 N4123 .19
2N4 124 .19
2 N4125 20
2N4121 25
2H4141 .20
2H4142 .20
2N4143 20
2N4187 1.35
2N4 168 ' .44
2H4 1" 15.70
2 N4 187 1535
4168 ' .44
2N41" ' .70
2 H4170 ' .10
2N4 17 1 7.10
2N4 172 7.50
2N4173 8 .50

2 N3793 25
2N3796 490
2N3 797 490
2N 3798 500
2N3799 540
2N38Of1 412
2N3807 412
2 N3IOC 560
2N3809 590
2N3810 , 112
2N3 ,11 1 .70
2N381 1A 13 60
2N3I12 2 7.40
2N 3813 2740
2N38 14 2940
2N3I15 3 1.00
2N38 11 3550
2N381IA43.10
2N3817 43 .10
2N3817A3810

15 .70
20 eo...
10 00
11 .00
17 .90
17 .70
20 .00

8.GO
8. 150
1.90
2.80
3.70
1.80

.15
25

.20
25

.20

.30

.20
1.80
2."
2.80

24 .00
20 .0 2
21 .9 5
24 .20
21 .80

.2 '2.

.2'

.20

.35

.2'
3 .70
4 .30

'00
.00

10 .20
3 80
2.10

.19

.t a
2.10

20
.20
.20
.20
.20
. 19
.19
. 19
. 19
.19

390
1.80
1.90
180
1.90
7.10
9 .80

2 0
.90

1.46
1.18
9.9 8
5 .30
3 10
3.2&...
7.00
7.00
2.2 0
2.7 0
2.20
2 .00

19 .80
19 80

8.05
16 .50

8 .0 5
11 .50

2 .00
2 30
2 ..
2 .50
300
1.80
180
1.70
1 .80

CULVER CITY
11 0 80 Jefferson Blvd .
Culver Cit y. CA 90230

(213) 390-3595

PREMIUM
GUALITV

2 N3431 1.80
2 N343 7 1.90
2 N3438 2 .00
2N 3439 1.40
2 N3440 1.30
2N3441 1.40
2N3442 2.10
2Nl444 1120
2N3445 580
2N3446 1.30
2N3447 7.40
2N3<W8 7.90
2H34I7 3 .70
2H3468 3.10
2N3485 .20
2 H3485A 8.10
2N348a 9.10
2H34MA 10.50
2 H3494 14 eo
2 N34 95 19 .30

2N 34 96
2 N349 7
2 N34 98
2N3499
2 N3500
2 N3501
2N3 S06
2 N3507
2N3508
2N3 509
2 N35 10
2 N35 11
2N 35 41
2N 3553
2N3S13
2N35&4
2 N358 5
2N35U
2 N351 7
2N3588
2N3559
2 N35 83
2N3584
2N 358 5
2 N313 2
2N 3I34
2N 3lS35
2 NJ536
2N 383 7
2 NJl38
2 N3838A
2N314O
2N3142
2N 3643
2N 3645
2N 3147
2N 3548
2N 3568
2 N3I569
2 N31 70
2N3I77
2 N36 87
2N 369 3
2 N3694
2 H3 700
2N3 702
2N3 70 3
2 N3704
2 N3705
2N 3706
2 N3707
2N 3708
2N3709
2 N37 10
2 N371 1
2 N37 12
2N3713
2 N3714
2N 3715
2N371G
2N3719
2 N372 0
2N3721
2 NJ 72 4
2N 3725
2N3725A
2N 372 a
2N3727
2 N373 1
2N3734
2N3735
2 N3736
2N3737
2 N3738
2N 37 3 9
2N 37 40
2N 374 1
2 N3742
2N3 743
2N3712
2 N3 763
2 N3764
2 N3765
2N3 766
2N3 767
2 N3771
2 N3772
2 NJ773
2N3 789
2N3 790
2 N37 91
2N3 792

eN

P.O. BOX 220BR CULVER CITY. CA90230

I PHONE ORDERS (213) 641.4064 1

ATLANTA
3330 Piedmo nt Rd. N.E.

Atlant a. GA 30305
(404) 261·7100

TRANSISTORS

(A\~o~!!!A
\f:3J MAIL ORDER

M_ Ckdtr S1DOO Add S2DOto ~lI past. lI"d l\allclllng Mit5ttl"CNr9'
_~SA""'OIIltd ""IUIlltIudI YlMIftNr9l CardllUmbef. ,"IIfbl'* 1lll1IItI1l1llll

;~Il;~t~:I::I~~~r:~~::t~;: ;:~~:~~~~ J.:.:~::;';;'':':''';:;':':'::::::::::'':':;';:;:'':':=;:;::~:''::;:'''-----,i,,;;:=~:;:::'~:=''_---_'':'';;:;'''':;::::'''-:::..I...:;::;;~.::.;;:.~~:.:.::..:.~.:.t
IN/lIIlKt'''lI

2N'!oO&A $ .80 2N2540 7.71
2NI56 261 2 H257] Ii 5 1
2NI57 3 .07 2 H257. 655
2N68 1 3.-0 2 N2575 7.99
2N682 414 2N257a 8,41
l N68 3 5 .23 2 N25 77 10 .09

~:::: ~.~ 1 ~:~:~: ~~_::
2NIIS 7 .sa ! 2N2S04 1 66
2H68 7 8 ,46 I lN2105 90
2 N688 9" 2N2S08 1 10
2 NH9 11 .10 2 N2 U 9 333
2H6!tO 12 .71 2 N2540 3."
I N'91 17 .30 2N2641 .2SIJ

2Nt92 19 .80 2N1842 399
2 NI 97 .10 2 N26 43 3.72
2NI99 .10 lN2144 333
2N70 J .. 52 2N2 &4e 10
2 N706 1.80 2 N2647 95
2 N706A 2 .1' 2N2652 3.8&
2N706B 2.73 2 N2lS52A 4 79

2 N701 60 1 2 N2 8 8 7 2 81
2N7 1 1 :4 5 2N2688 3.33
2N71 1B .ec 2 N2889 7.04
2N71 8 .8 7 2N 2e90 III

~: ~~:: 2.:~ I ~ :~~~~ 4:~~
2 Nl 31 3 .22 I 2N2722 3 .99
2N740 3.38 2N 2721 4.12
2N.3. 3 .33 2N1723 4 .12
2 N869A 1.66 2N2785 3.86
2N910 2.66 2N 2800 6,05
lN914 1.10 2N 28 5 7 1.80
2N91 1i 1.40 2N 28 94 3,19
2 N9l 1 1 .73 2 H2895 286
lN9" .80 2 N2898 4.12
2N92.9 .42 2N2891 2.46
2N930 .42 2 N2903 8.85
2 N930A 2 .20 2N 2903 A 4.52
2N 9S1 1 1 1 2 N2 904 .51
2N H 8 5 .59 2N 2 904A .51
2 N1132 .40 2 N2St05 .56
2 Nl 132A 3 .53 2 N2906A .51
2 N1595 1.71 2N 2106 .31
2N15" 2 .45 2N 2 901A .39
2 N15 17 3 .37 2N 2 907 .31
2 Nl5i1 3.9 1 2 N2907A .3 9
2 N1599 1 .34 2 N29 13 3 .33
2N16 13 .45 2N 2914 3 72
2 N17 11 .45 2N29 15 10 .64
2N1842 4 .25 2 N29 11 5.59
2 Nl , 42A 4 .33 2 N29 17 4 .1&
2 Nl l 43 4 .40 2 N2 911 532
2 N1IQA 4 .47 2N29 19 5.59
2 N1144 4 .77 2N 2 9 20 5.99
2N 1144A 4 .84 2N2924 .30
2H1145 5 .51 2N2925 .30
2 Nl 84 5A 5 .13 2N 2944 432
2 Nl846 1.47 2 N2945 4 os
2 Nl ....A a .54 2N~ 4 .59
2N l147 7.4 1 2 N2M7 2191
2N114 7A 7.48 2N295 9 472
2N1t41 1 .01 2 N3009 2.99
2 Nl1-41A 1 .08 2N 30 11 1.1&
2 Nl'49 9 .52 2 N30 12 2 .73
2N l,49A 9 .59 2 N30 13 1.08
2 N1850A l 1 .0 1 2 N30 14 2 .01
2N 1150A l 1 .09 2 N301 9 .75
2 Nl l 90 9.04 2N3020 5.05
2Nllt3 .45 2N3043 40 .00
2 N1990 3 .92 2 N3044 3400
2nl 991 7 .35 2N3045 28 .00
2N20 1O 5 .03 2N 30 4I 37 .00
2H2060 A 4 .21 2 N3047 31.00
2 H2102 1 .50 2 N3048 28 .00
2 N211 0 1 .10 2H3053 .41
2 H2193 .75 2H 30 5 3A 1.73
2 H22 11 .se 2H3054 90
2 H2218A .60 2 N3054A 1.19
2H2219 .51 2 N3055 1.10
2 H22 19A .158 2N 3055A 1.98
2 N2221 .40 2N3073 1.40
2H2221A 42 2 N3 1 14 9 .11
2H22 22 40 2 N3 133 7.52
2H2222 A 42 2N 31 35 7.9 1
2 N2223 4 .21 2 H3 13 7 3 02
2N2223A 4 .52 2N 32 2 7 4 32
2N2270 1.3 2 2H3244 23 .87
2N22,7 2 00 2H3245 2387
2 H2322 2.2 9 2N 32 49 7.5'
2 H2323 2 .80 2H3250 ,70
2 N2324 3 .62 2N3260A . 0
2N2325 5.13 2H325 1 .70
2N2321 a .55 2N3261A .75
2H232 7 9 .15 2N3252 2.01
2 H2328 10 .12 2N3253 240
2 H2329 13 .33 2H3297 55 .10
2H2311 1.74 2N3299 1.30
2H2369 .42 2N3300 1.61
2 H2369 A .45 2N3301 130
2Hl405 2.86 2H3202 1 .70
2H2453 4 .39 2 N3303 2 1.50
2Nl453A 452 2N3307 16 .70
2N2 475 .&0 2N3301 1420
2H2471 .10 2H 3330 1.30
2H2480 311 2N3375 19 .00
2H2480A 3 .86 2N3390 .21
2H2411 .73 2 H33V1A .25
2N2413 .39 2N3414 .22
2H2"" .45 2N34 11 25
2 H2501 ' .7 ' 2N3425 450
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IN !lfl t Il O N & U :t RACtlO N ,1.11
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* MICROPROCESSOR CRYSTALS *
STATE

PHONE NO

~~"
ANCRONA

IS BETTER

Bring this t:O" PO~ into one of our stores or
m a il to o ur Ma il O rder address s ho w n be low

and receive a 10 % DIS(:O"NT
o n pu rc hase s fro m th is p a g e of $50.oo o r more .

O''''r IEXP IRIES on Ap r il :10. 198 1

~~Q~~"~~~~

* 10% *
DISCOUNT

COUPON

78l15CP .55
78118,A,CP .60
78118CP .55
78L24A CP .60
78L24 CP .55
79L03AC P 1.50
79L03CP 1.00
79L05,A,CP 1.50
79L05 CP 1.00
79l12 ,A,C P 1.50
79112CP 1.00
79115ACP 1.50
79115CP 1.00
79118ACP 1.50
79118C P 1.00
79L24A CP 1.50
79L24CP 1.00
MC1463G 4.90
MC1468 L 9.90
MC1468G 5.90
MC1469 G 4.90

To2 20 Case
78 M0 5CT $ .85
78M06CT 1.45
78M08CT 1.45
78M12C T 1.45
78M15CT 1.45
78M1 8CT 1.45
78 M20CT 1.45
78 M24CT 1.45

VOLTAGE REGULATORS

flliO
IM H'1 CAS( " /N "IIICf

U " " Cli nUA $47i
" " MCII nUA 4.7$
11 412 MClICY1.. 47 $
11 11" MCII enoA 47i
liM " Climu us
UIM MClI ron • .u
n .. MCllm7A I II
U N MClI mu I n

1.... MCtl c:Yl..A In

....,.
110

"',.,.,.
m

'"

SOCKETS
WIRE
WRAP
level 3

'·24 25..., 50 .. 100\1II
AllWG S .55 $ .504 S 53 S 52
A' OW'Ci 69 68 87 ee
A14WG 11 .70 69 68
..., e WG 73 .72 .71 .70
A18WG 1.01 1.00 99 98
A20W'G 123 1.22 1.21 1.20
A22W'G 1.35 1.34 1.3 3 1.32
A,24WG ' .43 1.42 1."" 1 40
A18WG 1 83 ' 82 '" 1,80
AJeWG 1.9 5 1.904 1.9 3 1.92
AAOWG 243 2 42 2"" 2.0

Wire W rap - TIN
1·24 trillp 50up l00up

S ., $ .0 $ .39 S 38
.59 58 57 .56
63 82 '" eo
8 7 M 65 &4
9 1 90 89 88
99 911 9 7 96

1.09 1011 1.0 1 1.06
1.39 1.38 1.37 1.36
1.63 1.62 1,61 160
1,89 1 ,88 1.8 1 186

ASWT -Tl
....tewr -n
.... ' 6WT·n
....' 8 WT· TI
A2f1WT · Tl
A22WT·Tl
Al4wr.T I
A28WT.TI
A,36WT ·TI
AAOWT .Tl

CASI"'1Il
lIel' mA
MCII rnA
MCI. C'tll
MCI. CISiC
MCllml
Mcume
Mcum..
Mell CYllA
MCII CYI4A

'1110
IM MII

4'"',.
'III
.1141,.
'10',.

10.
1411111

Low Profile - T IN
' · 24 25 .. ~up l00up

S 17 $ . HI S 15 S ,.
20 .19 " .1 '
22 21 20 .19
29 28 27 28
33 32 .31 JO
36 35 34 33
31 36 35 3.(
4 3 42 41 40
46 4S « 43

Standa rd Sol d e rt a il- Go ld
1·24 2&up SOup l00up

.a.80 $ 38 $ 3 7 $ 36 $ .35
A14G 55 .54 53 52
A160 63 62 61 60
A180 69 68 151 1511
A21 G ti l 80 79 .1t1
Al 4 0 91 90 89 88
Al 80 1.0 1 1 00 99 98
,t.,36 0 1.41 1.40 139 1.38
MOO 155 1.5 4 153 1.52

ASzr.n
A14ZT· n
AlaZT-T I
" , 8 I T.TI
A.2OI T.n
.u2ZT.lI
A24 ZT·T1
Al8ZT-TI
A4QZT ·Tl

' 1110
I M ttI) CAll " 'Ill !"'lIel
1 " M(1) CYIA UN
1 1412 MCl1C DlA ' M
1 00 Il tll rnA In
'45l1l1cnml In
:J2111 IICU ml " I
:JU' MtllmD ..
4M IIC1.mA ..

4414 IIC1.cnc '"

." IICU cnl '"

Stan dard Soldertail- T IN
1·2. 2511" SOup l00up

.4.81 $30 S .2 9 $ 28 S .2 7

...., 4 1 .36 3S .3-4 .3 3
A,16 T .38 .3 7 315 .35
....'8T «43 42 041
,u1T .12 11 .70 69
.&.2041 52 51 eo . 9
Al8 T .78 11 71!l 75
-'J6T . 3 82 " 80
4401 1,08 1 0 1 10& lOS

FIBER OPTICS from MOTOROLA

The Link Kit
Only....

$99.00

KIT .,
MF OL01

• provides an opt ical link ca pable of
x-mitt ing dat a at NRZ rate to 20 mb/ s

• allows familiarny with fiber opt ics
~ • while experime nting wit h

~tua l circ uits & syste ms

• has bas ic design
eq ultions and exa mples

• illustr at es genera' a pplicat ions
of fiber opt ics

111

MC40llSP .51
MC40 24 P 5.715
MC40lI P 3 .41
MC4044 P 5.715
MC431aL l a .12
MC45 5l1NCP l 3 .18
MCl!l311 P 1 .150
MC9IIU P 1.13
MC10 104P .11
MC101 01L 1-14
MC10 11aL 1.2 4
MC101llSP .11
MC10 11 3L 1..39
MC10 114L 3 ,0 1
MC10111SL 1 .50
MC10n1 P 3 04
MC10137L 15 ,38
MC10ni9 P 4.14
MC101 .1L 311
MC10 l.5L 1 151
MC10 nBP 11 ,151
MC101115L 1.11
MC10 13 1 P 5 ,Bl
MC11040P 11 .99
MC11Da1P 5.15
MCl441 0 P 11 .1'
MCl 441 1P 11 .13
MC14411VP 1153
MC14435VP 11 ,53
MCl 44 57P 15eo
Me1 44 58P 13 .13
MCl 44 90fP 510
MC144 90 VP 4 ,24
MC144 'SP 3 ,M
MC34004P 351

TUCSON
45 18 E. Broad way
Tucson, AZ 857 1 1

(602J 881-2348

MC14S1 CL .1 .44
MC14 5l1CP 1 ...
MC14 H Pl 1.17
MC14 58 P1S 1.U
MCl 46 9 G 414
MCl469R 1.89
MC 141l1L 1.5 1
MC l 48 9AL 1.48
MC l419 L 1.41
MCl 41 ' P 1 .39
MC14ML a ,04
MC14 ts L 5.18
MC14 H G 1.10
MC1104L 2.11
MCl l OSP 1.36
MC1809 P 1.3 15
MC 18 10 P 1.3 15
MC3Ot 1L 5.16
Mc n 02 L 309
MCUOIP .u
MC»03 P 510
MC331 5P 2 .10
MC3J40 P 1 .10
MC3310P 1.00
MC3370P 3 ,11
MC3403 P 1.41
MC34QSP 241
MC340Il 355
MC34 11L 3 1 ,42
MC34 23Pl 1 "
MC34 38L 4-.33
MC344IAP 5 BO
MC3470 P 12 &4
MC341 I5P1 3.11
MelSOn 1••1

MC13 09P $l.BI
Mc n10P 1 .88
MC1330A1P 1.10
MC134'P 1.12
Mc n 50P 1.15
MC13 51 P 2 .10
MC13 U P 1.0 1
MC13 55P 1.10
MC1357P 1.55
MCU IIP 1 50
Mc n ... p 1 01
MC1311P a .48
Mcn 73P 5 19
MC13'1P 1.44
MC140 3.yt 3.18
MCl 40 3AU 11 .0 1
MC1403 UOS 413
MC14015l 15 11
MC14011U 2 .M
MC1401117 4 .15
MC140e LJ 4'"
MC14011P1 4 .40
MC141 3 P 1.33
MC1431CU 1.' 9
MC 1.37L 3.19
MC 14 37 P 314
MC14 31 G 499
MC1439 L 411
MC 14 39 P1 3.'7
MCl445G 4 .10
MC1 44 15L 4 .15
MC 144 5P 1 .11
MCl 44 5 UOS 1.71
MC1458G 215
MC1 4 HPl 1,1.

SUNNYVALE
1054 E. EI Cam ino Real
Sunn yvale. CA 94 0 87

(408J 243-4121

$ 1.88
1 41
1.54
334
1 .13

.73

.28
1.0 3
1 .57
3.10
3Z0
1.tl
3 .0
1 t1
ZOO
105
205
5.10
1 .11
ZZ7
Z48
1.50
1.50.8.
3 ..
1.50
1.3.
3 17
1 .14
1 41$
1.50
1 .1 1 .
24a

50
312

ANC R ONA HAS MOTOROLA IC 's
BfR .o
Bf R'1
CA3QO'
CA300.
CA3079
MBD10 1
MBD102
MBD20 1
MBOS01
MCN 3P
MCN.P
MCN 5 P
MCN 7 P
MCN SP
Mc a71 P
MCI78 P
MC1580P
MC1584P
MCD OL
MCU U
M C83 151
MCU IP
MC83 1P
MCU 9L
MCU'P
MCMOP
MC..8P
MCI4I L
MC85.P
MC8S7l
MCS57P
MCNU
MCNU
MC10UP
MCU OIP

GPIB
(IEEE·48BI
INTER FACE

CALENOER/
CLOC K

MO DULE

SYNCHRO NUS
SERIAL

INTERFACE

ASYN CHRONUS
SERIAL

INTE RFACE

7721A Assy&lts1Icltll:*l\Otll'dldld . . $119.15

J4! GAAny & tl stld, table incbItd . . $JOD.oa

CENTRONICS'
PRINTER

INTERFACE

7424A Any &Tn ttd. Ln t batt• . • . • . $125.00

BBOO MC6860 P 10 .80 P6505,A, 10 .70 B08OA-8OB5A ZSOOO RS23 2
SERIES MC68 62 P 11.80 P6506 9.70 and Support Ie' s SERIES CONN ECTORS

MC6800P $ 5.90 MC687 5L 6.90 P6506A 10 .70 P8080A $5.00 Z8001 DC $150 .00
MC6801l1 65 .84 MC6880AP 3.14 P6507 9.70 PS085A 10.00 Z8002DC 140.00 DB25 P male 2.95
MC6802P 11.50 MC6881 P 8.9 1 P6507A 10.70 P8212 2.30 Z8065DC 99 .00 D825S femal. 3 ,60
MC6805U2P2 30 .72 MC6882AL 6.13 P6512 10.70 P82128 4.50 Z8073PC 25.20 HOODS 1.75
MC6808P 13.90 MC6885P 2.72 P6512A $16 .60 P8216 2.10 Z81Q4PC 4.90

SET 7 .50MC6809 P 36.50 MC688 6 P 2.72 P6513 9.70 8224 PC 3.10 Z8107 PC 4.90
MC6821 P 3 .46 MC6887 P 2.72 P6513A 10.70 Pe226 2.40 Z8108PC 4.90
MC6828P 9.90 MC6888P 2.72 P6514 9.70 8228 PC 5.80 Z8120 DC 5.60 NM OS M IC RO-
MC6840P 12.22 MC6889P 3.14 P6514A 10.70 P8237 22.00 Z8121 PC 3.65 PROCESSOR
MC6843P 45 .39 P6515 9.70 8238PC 6.00 Z8127DC 19 ,60 MC68000l $347 .73
MC6844 P 45.39 650 2 SERIES P6515A 10.70 P8251 6,40 ZB133PC 2.50 MC68000 l4 291.87
MC6845 P 22.00 P6502 $ 6 .40 P6520 5 .90 P8253 13.00 Z8136PC 5.20 MC68000L6 31 9.80
MC6846P1 39.90 P6502A12MH,j 7.90 P6520A 6.40 P8255A 6.10 Z8140 PC 3 .00 MC68488 P 19.80
MC6846 P3 66.50 P6502Bt3MHzj 13.50 P6521 6.20 P8257 11.90 Z8144 PC 3 50 MC68705 P3L 111.72
MC6847 P 16.06 P6503 9.70 P6521A 6 .80 P8279 15.90 Z8148PC 300
MC6850P 3.40 P6503A 10.70 P6522 6 .40 DP8303 N 3.90 Z8164BPC 24.40 NM OS EPROM
MC6852 P 3 ,50 P6504 9 .30 P6522A 11.90 DP8304 8N 3 .90 Z8185PC 7.65 MCM68708C$ 32,26
MC6854 P 32 .26 P6504A 10.70 P6532 7.80 OP8307N 3 .90 28166PC 7.65 MCM68764C 309.89
MC8859 L 277 .90 P6505 9.30 P6532A 10 ,20 DP8308 N 3 .90 Z8173PC 2.10 MCM68766C 309.89

PARELLEL
INTER FACE

.. .. ... SI1 4.95

ARITHMETI C
PROC ESSOR

PROGRAMMABLE
TIMER

2.5 MHz
Z-80-CPU $ 8.95
Z-80-CTC 6.50
Z.f30.Pl0 6.50
Z-8Q·DART 15.45
Z-80-DART·9 13.50
zao.S1010 24 ,40
Z-80-S1Q!9 1820
Z-80-DMA 20.10

Z-80
SERIES

CIRCL E 16 ON FREE INFORMATION CARD

HOUSTON PORTLAND SANTA ANA
2649 Richmond 11 25 N.E. 8 2nd Ave. 1300 E. Eding er Ave.

Houston, TX 77 0 9B Port land. OR 972 20 Santa Ana. CA 92705
(713J 529-3489 (503J 25405541 (714J 547-8424

ViSITA STORE NEAR YOU TODAY · WI st ack I lar,1 se l.cti on of Tlc hnical Boob . Disc,.t . Compan. nts. Inu grlt l d Circuns. TlSt Equipml nt and Ellctr onic Supplies.

7. ,1 II Assemt*d and mtld. CCsoftdrsb ll. incWed
(C~ WIth ApPeII'" t amputtn WIttI
• diskdrivt.).••.•••••••• S399.!5

7111C AsumblldInd In tad, CCsoftROM Indudtd
(Compll lblt with Apple II PlUS" COITlpl.l

Ilfs.nd A_IJ" tnmpYllrt Wlthan
A h· conll S399.95

FRL- U03
ONLY

sae ,

OEM Price s

GL-112R3 . • • • • • •. $4.80
GL-112M 2 . • • • • • • $4.80
IR-2406 . • • • • •.. • • $4_80

CULVER CITY
110 80 Jeffe rso n Blvd .
Culver City , CA 90 230

(213J 390-3595

Red LED and
Flaoher IC Chip
in O ne P a ck age

MAINFRAME
2200A AssyrdTdId $399.95
2200K ComplettKit 34S.95

Nolt SplC.tOIor-BIack.BIut.
BrOWfl.OtfIc.C,u11\DI"Grry

flOP PY DISK CONTROLLER
2422A Any &Ttstld... $400.00

4· Part Slf i.1 I/O Int. rtic i
271DAAny&Tntld... $340.00

Seri. I/ P. r.UII I/O l"tl rl, cl
2711A Au'f'&Tn tld.•. $360.00

4·Port Paull II I/O Interfl ce
2720A Any&Tuhd .. • $250.00

Z-BO ' CPU
2110A An'f'&Tn tad. noo.oo

The Bright TWO-COLOR LEO
E09S

1-24 ' 1.8 0
2 5 up ' 1 .4 0

100 up '1.10

Flasher
LED

GL-112R3 LED Array is a r. d LED arranged
in a 12 dot bar grapk configuration. Wh.n
us~ in combination w ith the IR-240 8. linear
I......' indications can be g.n.rated.
OL-112M2 LED A rray same as above ex ­
c. pt dot grapk 11 arrange d as 8 g,een and
4 red posit lonl .

IR-2406 LED Dri v er is an integrat.d cir cuit
LED cki'¥oer wit h 12 outputs . Each successive
output turns the LED's on in Iteps equal to :

V,. f(Mu .)· V ,efI Mift.)/13

Both Red-orange an d Gr e en LEOs in
the Jla me package . Color m ixi ng can
beaccom pr he<! due to separate anocl.....

LED BAR GRAPH ARRAYS AND DRIVER

ATLANTA
3330 Piedm ont Rd. N.E.

At lanta. GA 30305
(404J 261-7 100

3ZKSTATIC RAM MODULE
(ASSEMBLED AND TESTEDI

2032A 450nt RAM •• $710.00
2ol2 8 300ns RAM .•• 795.00
2Dl2e 200ns RAM . • 130.00

64KDYNAMIC RAM MODU LE
IASSEMBlED ANOTESTED)

20&SC 200ns RAM .• $700.00

16KSTATIC RAM MODULE
(ASSEMBLED AND TESTED)

211IA 450ns RAM •• $349.95
211tB 300ns RAM 319.15
21U C 200ns RAM . 399.15

fA'\ANCRONA
'eJ MAilORDER
P.O. BOX 22 08 R CULVER CITY , CA90230

IPHONE ORDERS (213) 64104064 1

~OtdIIS1 D OO ActdS2DONC/MIposl ~ Mnl"C"""
_ ...$.\ ........".. P1Nwndudt,...tkII,. tard ~lllIIIIbIrn

=-;::-."s:::.'::.=,;::w:--m::=:::.::. t-- - - ...----------------- ----...I--,;,;.----------,;",---;;.;,;;.;,-...;.; ~......-



ERS

ERS 152
ERS 154
ERS 165
ERS 180
ERS 195A

$1.20
$1 .80
$3.35
$4.40
$2.00

EXACT
REPLACEMENT

SEMICONDUCTORS
T.

ERS 236.
ERS 238
ERS 291
ERS 703A
ERS 712 ..

$2.30
$4.35
$1.30
$1.35
$2.25

Smart techn icians who want Exact Replacement Semicon­
ductors with prices that let them in on the profits are turn ing
to ERS. A new and comprehensi veseries 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

you r call on the to ll-free hot line. And ERS quality 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 comp lete ERS replacement
parts list.

Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery.

1-800-543-4330 [ij•••1-800-762-4315
National Watts ELECTRONIC PARTS Ohio Watts

CIRCLE 28 ON FREE INFORMATION CARD

P.O. BOX 401244R
GARLAND,IX.75040

214 • 278-3553

The Great est Br ea kthroulh
In Electron ic Music Eyer!

~(The
S u per Music

Maker
REVISION 2

$%4.95
(B. slc KIt)

Does not Include speaker
sWitches or 2708 ROM.

Now yo u can play hun d reds of songs using the Bullet Super
MUl lc Maker. The unit features a single factory
programmed microprocessor IC th at co mes with 20 pre­
programmed short tu nes . By add ing the additio nal PROMS
(2708's) the system can be expa nded to play up to 1000
not es per PROM. Just th ink . . . a co mpact electronic
instrument that will play doze ns, hundreds or even
thousands of selections of music. The kit comes With all
elec tronic component s (Ie.. the PROM), and a drilled ,
plated and screened PC Board which measures 4" X4*" .
The 7 watt ampli fie r sect ion is on the same PC board and
drives an 8 ohm speaker (not included). fro m a Whisper to
ear splitting volume. Since the unit works on 12 VDC or 12
VAC., veh ic le or portable operat ion is possible. What do
you get for $24.951 Everything but . ,peak.r, trlnsformer,
case, switches, and PROM . Add itional 2708 albu ms
contain ing popular tunes arc available for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions. Lists of availab le PROM
albums are available on request (Note; Unit plays
electronic music one note at a time , it is not possible to play
chords or a melody WIth harmony simultaneou sly .)
* Envelop e co ntrol gives decay to notes.
* " Next tune" feature allows seque ntia l playi ng of all songs .
* On board invert er allows sing le voltage (+12) operatio n.

OPTIONAL ACCESSORIES
DIP Switch .. Ono 8 pos.• Ono 5 pos. 2.00/501

(Can be directly solde red to PC Bd. to access tunes)

Rotary Swltche. Two 5 positi on 2.60 /set
(For remot e wiring to PC Bd. to access tun es)

Attractive Black PI••tlc ea,. 6.50

WaUplug Transformer 3.00
(For operatio n on 117VAC house voltage)

$39.95
Includes Case
Dou not Includ e
playe r pieces

PLUS MUCH MOREl

Pr ote ct yo ur ex pens ive equipment fro m overvo ttaqe
conditions. Every computer sho uld have one! Work s wi th any
fu sed DC powe r source from 10 to 20 volts up to 25 amps .

Super Value Power Transformer
Well made, op en frame transfo rmer with mounting ears. Build a
+5 and ±12 supply with inexpensive parts . Free schematics of
•everal designs. Primary 117VAC. SEC "l 15VAC @ .SA SEC
#2 15 VAC@ .5A SEC #3 8VAC@2.5A. OR DER:

SPECIAL BONUS:Ord or 2 BET-ODDS

Gel tree 723 vo ltage $2.95 Each
regulator tc t

... NO c.o.o:.

... SEN O CHECK M.O. OR CHARGE CARD NO.

... PHON E ORDERS ACCEPTE D ON ,YISA AND MAST£ RCH ARGE ONLY.

... ADD 5... FOR SHIPPING

... TX. RES. ADD 5~ STATE SALES TAX
* FOREIGN ORDER S ADD 1ft (EXCEPT CANADA ) 12O'rt AIRMA IL)

u.s. FUNDS ONLY.

(214) 278-3553

7 Watt Audio Amp Kit $S.9S
St.4ALl. SINGLE HY BRID rc AND COt.4PONE NT S FIT ON A 2" )( 3" PC
BOARD IINCLU DEDI RUN S ON 12VOC GREAT FOR AN Y PROJECT THA T
NEEDS AN INEXPENSIV E AU P LESS THAN 3~ THO @ 5 WATTS
CO M PATIBLE WITH SE-Ol SOUND KIT

You get:
Dou~e s ided gllll PC

Boa rd
Powerful 8035 Micro
Proc essor Chip
Two 2716 style m i l k ROMS
RAM Chips , LEO readou ts,
Keyb oar d. Instru cti ons
AC Plug transformer

~ 8035 and program ROMS only
LJ""'1.""" wit h schemati cs. $12 .00

BANKRUPT Gam e Manufacturer
Dumps Computer Ba ckgammon Game

The Engin eers designed this one too good , making it too
cos tly to be compet it ive. Result ... Chapter XI. We bought
all the parts and can offer the un it as a kit for over600f0 off
retalll DISPLAY POINT BUILT IN

WILL VERIFY COMPUTER
THE NUMBER DI CE ROLL

OF PIEC ES
ON ANY
PO INT

Overvoltage Protectlou Kit S6.9§

PARTS

The SE-Olis a co mp lete k,l lh al
co nta ins all t ho par ts to bu il d II
prog ramm able sound effec ts
gener ator DeSigned around
the new Tella. Instrum,,"t.
SN7&477 Sound Chip , the
board crcvroes banks of MINI
DI P sWitches and pots 10
program the veno us com­
binations of ~he SLF os cmetc r.
VCO. NOise. One s bct . and
Envelope Controls A Quad Op
Amp IC IS used to Implement
an AdjUstable Pulse Genera­
tor . Level Comparato r and
Mult iplex Oscillato r lor even
more versatility The 3'1,," x 5"
PC Board teatures a prototype
area to allow lo r user added
CIrCUitry. Easily programmed
to duplicate Exp los lonl ,
Phasor Gunl , St. am Tralnl , or
armost an mfm,l e number 01
olh.r l ounds . The Unit has a
multIpl e of appli cati ons The
low pnce Includes all parts.

assembly manual. programming cha rts , and deta iled 76477 cmp
specmcancns It ru ns on a 9V battery (no t Included). On board
100MW amp Will cnve a small speaker directly, or the uni t can be
connected to your st ereo With Incr edible resu lts' (Speaker not
included) . 75477 ll lnelu ded. Avai lable sepa rately for $3.15 each .

1N5350 13V 5W Zener .25
1N5360 25V 5W Zener .20
.4mz6.2 6.2V 400MW Zen er .08

~:s:ago ~~ ~~T~~chT~ Diode 1 :~
CD4O<'6 PLl CMOS .99

~~;3~:02 ~~NdG~mt::¥g~92 8/1:: I--:c:::-:==-------------------i
~~11~9 ~~& r~~s:~c~~~e~/~~~~h 6/1::
CD4026 Decade Cou nte r «n Seg Out 1.80
CD4016 Quad Analog Switch .50

SATISFAC TI ON GU AR AN TEED ON ALL PARTS AND KITS . EXAM INE
FOR 10 DAYS IF NOT PlEASED RETURN IN ORIGINAL FORM FOR
REFUND. INSURE FOR AMOUNT IF PRODU CT VALUE IS OVER $10.

Sound Effec ts Kit 518.50

1tf,iP'
2N3055 115W NPN POWER TRANSISTO R TO-3

Mos t popu lar t ransistor fo r po wer
supplies , audio amp s. switch ing . etc.

Limit 20 per cust o mer SOl; Each

en
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o
a:
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@
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Wo
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Onl y $369

SUTE

"'5 ·230 $649.00
1SM£GAH[RTZ

MS·215 0 ... T. .... • $4.97.00
MS·15 5,,,,1. Toa .. $311:00

• UGHT
WEIGHT 12 Ib SI

• AUTOMATIC CIRCUIT
POWER DOWN FOR
UNUSED SECTIONS

20 each of the lollow,ng ... 1.... lIn ohms)

1.00 10 0 1000 1.0KO 10KO lOO KO 1.0 MO

1.50 15n 150n 1.5Kn 15Kn 150K n I .SMO
2.2 0 22n 220 n 2 .2KO 22K O 2 20K O 2 .2M n

330330 3 30n 3 .3KO 33 KO 330KO 3 .3Mn

4 .70 47 0 4 70n 4 .7KO 4 7 KO 47 0 KO 4 .7Mn

6 .80 68n 6800 6 .8K n 68K O 680K O .68 n

RS ·14·25 Com pl.te w /Storage BinS24 to

PHONE NO

'.

HIGH QUALITY CARBON FILM

RESISTOR KITS
v.. Watt - 5% Tolerance

EACH SET CO NTAINS 840 RES ISTOR S

• DC-1DMHz
• 2" Dlagonll CRT
• SMALL SIZE

110",,5 S"" <21

• ULTRALDW
POWER
CONSUMPTION

PORTABLE thonder
OSCILLOSCOPE

_ ,.... " -
@ OPTI ONS

I"ORT....8U ..... L1GHTWEIGHT 1 41140 c. .. ' ...SU121111 $45 00

MS230 ~.!o II•• 1 1 . '-H~ • .• ·-W ~ • .!..· O) 41.141 10 \01 ".0 110 "'eea"''"' ,..p,.oll S30 00

MS1S1215 )1c.. 1J . ,. · .. ~ • .• ·w.7 .5- 0 1 41·tlO lutt> C.","'S130. $4 5 00

Model V302B

$995

• TV sync·sepa rate r c irc u it

• High-s en sitivity 1 mV / div
(5MHz)

• Swee p-t im e magnifier
(10 time s)

• Z-a x is in put (In tens it y
modula t ion)

• Si gn al d el a y line

• X-Y oper a tion
• Tr ace Ro t ation

3 'h-Digit, LCD-Displ ay
EXA R XR·2203CP 1.18 .... .19

DIGITAL MULTIMETER XR·22c.CP 1.18 ... .19.HAND Y - euy to ho ld. to ca ny . to use. t o 1·24 25up l00up XR·2208CP 4 22 '38 2.81
XR-082CP $ 1.39$ 1.11 $93 XR·220 1CP 328 ' 8' 2.19

rea d. . ACCURATE - buicO .l % DC a cc uracy - XR.Q83CP 1.50 120 1 00 XR·220SCP 2.79 2.23 18 '.TOU GH - bu ilt to take rough everyday fie ld XR.Q84CP 1 99 1.59 1.33 XR·2209CP 26' 2.10 1.1'"
usa ge and electrica l over load .. . yet ma intai n it s XR.Q94CP 1.14 1.40 1.15 XR·22 11CP 4 93 ,9< 3 29

calibr a t ion .VERSAT ILE - big. cte er , hig h co n-
XR.Q95CP 1.14 1 40 1.1 6 XR·2212CP 4 31 '" 288
XR.()95CP 1.14 "0 1.15 XR·2218C P ' 21 2 57 2.1.

tr u t 3~·digit LCD dis pl" y. readabl . anywhltfe .. . a XR-245 P 261 '0. 1.74 XR·2228CP ". 22' 18.
fu Il O.S " high . PO RTABLE - Palm-s in d. light · XR·345CP 1.95 1 515 1 30 XR·2240CP 1 99 1.59 13 3

weight. operates up to 200 ho urs on a s ing le 9 V XR·J4&·2CP '" 1.56 1.30 XR·2242CP 1.91 15' 1.21
XR·205CN . 00 4 80 400 XR-227ICP 1.16 " . 70

tr ansi.tor alkali ne battery. . EXPANDAB LE - XR-210CN 422 33. 281 XR·2272CP 1.16 " .70
us • • standard DM M a ccessories to e xtfl'd ranges XR-215 CN 422 338 281 XR-2278CP 199 1.159 1.33
even furth .... XR-C240 1022 .'8 .81 XR·2284CP H' ' " ,...

X,R ·C252 ." 7.3 ". XR-22P8CP 872 ... ,.,
MODEL 935 . . . . . . . . . . . . . . . . $175.00 XR-C2 17 806 ..e '38 X,R-2524P 403 ' 22 ".XR·320P 13 9 1.11 " XR·2555C P 2.14 1.71 1.43

XR·5S5CP .. 51 " XR·2551CP 188 1,50 1.25
XR2206 KB FUNCTION GENERATOR KIT XR·l5S5CP 1.11 8. " XR·3403CP 1.20 .. 80

XR·S5ec p .. 71 .. XR·3524CP 311 24 9 207

OPER ATES ON EITHER: XR·l556CP 1.89 15 1 126 XR-4136CP 12. .ss 83
XR·558C P ' 0' 181 134 XR4t51CP 1.29 1 0 3 eo

SINGLE 12V± 6V SPLIT SUPPLY
XR·S59CP 2.0 1 1.51 1.34 XR·4195CP 1.37 1.10 91
XIl, ·551CP 1.18 9< 19 )(R-42 I2C P 1.28 1.02 85
XR·L561C," 1 13 90 .75 XR-4558CP 19 " .53

INCLUDES ALLPARTS TO XR-1458CP .. " " XR-4741CP 1 29 10' eo
XR·14eBCIi 251 ''''' 1.11 XR·5!l33P .., '''' 1 81

BE MOUNTE D ON PC BOARD XR-1488 P 109 " 73 XR·5533AP 31' '50 209
XR·14I9AP 109 " 73 XR·!lS34CP 19 9 1.!l9 13 3
XR-l!l24M 1393 11.14 ". XR·!lS34AC P ,.. 211 1.76

Only ...$19.95 X,R·1558N 33. ,.. 224 XJU11 8P 2_25 180 150
XR·2200CP 1.18 ... 19 XR·6 12a 1" 225 180 1 50

POWUSUPPl.,.'UIT1JlC lUOIO XR-2201CP 1.18 ... 19 XR·803SCP 3.75 '00 'SO
XR·2202CP 1.18 ... 19 XR·13SOOCP 18' 1 48 1 21

753 K 53 Key ph one sty le ke ybo.rd·K it $65.95
753A S" me 'IS abo ve usembled . . . . $ 79 .95
756 K 56 Key Fu ll ASC II keyboard kit $6 9 .95
75 6A S" me 'IS . bove u se mb led . . . .. $8 2 .9 5
701 Plntic e nc los ure for 75 3/756 . . $15.00
702 Stul . nclosure for 7 53 /756 • . .• •. $29.95
753MF Mo unting Fr.me for 75 3 . •• .. .. . •. $ 6 .95
75 5 MF Mounting Fram e fo r 755 . • .. . . . . • • $6.95

Professional Keyboard Kits!
Model s 753 & 756 ASCII Keyboard Kits
For Hobby or OEM M icroprocessor Us e rs
• Full 128 Ch.fKter ASCII(7561 . 53 K..,.•. populer ASR·33
fonna.: (153 ) • Rugged G-l0 P.C . herd • Tn 'moM MaS an ·
codi"'Sl • Twa ·Kay Ralla¥w • MOSmUDTL Comp.1:ib1eou! ­
puts • Shift.-Ml AlpM Lack(7156) • L..Y.I.-Ml Pul .. StroIN( 7H)
• Cu.tom Krrcapa.3 U.er DafinabMKey-<753) .SaIec:1.abl.
P. rity • Low Bounce K• .,..witch.. . And Much Mor. 11I

_=="""_==,,,D u a l Trace Oscilloscope

HITACHI 30 MHz

1·9 S37.25
10 up $3 5.5 5

25 up $34.04

CARBON FILM RESISTORS
FULLLEAD e HIGH QUALITY e 5 % TDL

' 0 33 100 3 30 100K 3 .3 K 'O K 33K ' OOK 330K 1.0 M 3 .3M
11 36 11 0 3 60 10lK 3 .6 K 11 K 36 K 110K 360K 1.1 M 3 .6 M

'2 39 120 390 1.2K 3 .9K '2K 39 K 120K 3 90K 1 .2M 3. 9M

'3 43 130 4 30 1.3K 4 .3 K '3K 43 K 130K 430 K 103M 4. 3 M
15 47 150 470 1.5K 4 .7K '5K 47 K lS0K 4 70K 1.5M 4 .7 M
16 5 1 160 510 1.6 K 6.1K . 6K 5 'K 160K 5 1OK 1.6M 5 .1 M

'6 56 18 0 56 0 1.8 K 5.6K 16 K 56K 180 K 560K 1.8M 5 .5M
2 0 62 200 52 0 2.0 K 6.2K 20 K 62K 200K lS20K 2 .0M 6 .2M
2 2 66 22 0 680 2.2 K 5 .8K 22K 56K 220K 680K 2 .2 M 6 .8M
24 75 240 7 50 2 .4 K 7.5 K 24K 75 K 240K 750K 2.4M 7.5M
2 7 62 2 70 82 0 2_7K 8 .2K 27K 62 K 2 70K 82 0K 2.7M 8 .2M
3 0 9 ' 300 9 10 3 .0K 9 .1 K 30K 9 , K 300K 9 10K 3 .0 M 10 .0 M

V. w.tt.. . . .. $1 .69 pe .. C '" W.tt...... $1.79 p.r C

ORDER ONLY IN MULTIPLES OF100 PIECES PER VALUES

~O~/~~ $2.15 ~O~:!J $ 2.10
A V AI L ABLE IN T H E FOLLOWING VAL U E S IN O HMS

3 .3 150 300 5 60 105K 3.0K 5 ,6 K 20K 47K 180 K 680K
10 180 330 680 108K 3 .3K 10 .0K 22K 56K 220 K 1.0M
47 200 390 82 0 2.0K 3.9K 12_0K 27K 68K 33 0 K 2 .2M

100 220 470 1.0 K 2.2K 4 .7K l S.0 K 33K l OOK 390 K 4 .7M
120 27 0 510 102K 2.7K 5.1K 18 .0 K 39K 150K 470 K 10 .0M

Quite Portable

Very Affordable

and Unbelievable
Versatile

the PET computer may
v ery w ell be a

lif e t im e inve stment... ..

5 Volt 3 Amp
A PS 5-3

..­
- ..

r~ .!;

VISIT ASTORE NEA R YOUTODAY- W. stack . I.rg. ul.ctiDft af T.chnic.1 Boaks. Discrrt . Compon. ftts. Inttgr atld Circuits. Tts t Equipm. nt .n d Eleetrenie~pp lits .

s2 3 5

MX-333

~-

TOUCHfTEST 20 comes cern­
ptete Wl l h test leads, tem per a­
ture probe. cc msoneru test
ad.ptor, batt e r'e. and charger
unit. Order yours TODAY'

ORDER NO. PRICE

~ LUTHER $ii5
tilLS-m Ol CAMl'INC "17
NLS-4H40 CASl 45

• Display Range -3 6 dB to + 5dB
• Floatin g or Gradual Output Indicatin g
• Kit include s transistors. lads. capac i­

tors, res isto rs. PC Board . and silk
scree ned met al front pa ne l

~

o 0 """"-nsT ...

HICKOK

MARK IV LED POWER LEVEL INDICATOR

THE NEW NLS TECHNOLOGY
TOUCH/TEST 2 0

KIT 531.50

ATLANTA CULVER CITY HOUSTON PO RTLAND SANTA ANA SUNNYVALE TUCSON
3330 Piedmo nt Rd . N. E. 11080 J eff er son 8 lvd . 2649 Ric hm on d 11 2 5 N.f . 82 nd Ave. 130 0 E. Ed in g er Av e. 10 54 E. EI Cam ino Rea l 45 18 E. Bro adw ay

A tlanta, GA 30305 Cu lver City, CA 90230 Ho uston , TX 77098 Port la nd , OR 97220 Santa Ana, CA 92705 Sun nyva le , CA 94087 Tucso n, AZ 857 1 1
(404) 261 -7100 [213) 390-3595 (713) 529-3489 [503) 254-5541 [714J 547-8424 (408) 243-4121 (602J 861-2348

CIRCLE 17 ON FREE INFORM ATION C ARD

P.O. BOX 220 BR CULVERCITY. CA 90230

I PHONE ORDERS (213) 641-4064 1

"'-DrltarS1 DDO..... S100IeUMfpnt~.Ifld~ Ilblt CIwp
_YlSA ....... I"lowIfldud. ,..-dIoarpcM_bef. ..ce<Mr*IlIl W
1ISfII"'.... "'te S_ ....Slf1sutlfKtloproorlale NDt rn llO"s" b " pos
Store1l'IC>fII"'IT'''' 1r0lllIll. C\rMf pr".... w.Ittlf\ r!lle fI9ht IDsuM""'lII....._.

SD SYSTEMS
Z 80 STARTER

- SYSTEM

Intarsil LED o r LCD
3 % DIGIT P A NEL

METER K ITS
BUILDA WORKINGDPM IN YzHOURWITH
THESE COMPLETE EVALUATI9N KITS
Test these new parts for yourself Wit h Inl er sil ", low
cost pr ototyp,n g k its . com p le te Wit h AI D co nve rte r .",d

LCD dIsplay (7 106 1o r LED d.spl oly (7 107 1 KIts provide
aUmilter. als . Incl PC board . fe r olfunc tIonIng paeer m eter

ICU1DI(Y (LCDI. . . U445 IC111D1EY(LED) . •• m 11

POWER SUPPLY

The ZSO St arter Kit by S O S yst em s
us es th e po w e rful ZSO mic rop roce s ·
s or asthe heart of th e complete mic ro·
co mpute r on a s ing le board . l e arn a
step' by' s t e p intr oduction to micr o·

computer s with a key board a nd di spl ay. aud io c assett e int er·
fac e. PROM programme r. wlr e- wr ep expans io n are •• 4<­

cha nne l Co unt er Tim er and on Boar d RAM a nd PROM .
Co mpl ete Op pe rat ion a nd Inst ruct ion Ma nua l include d . ZBUG
Mo nitor in ROM .

27004 kit • • • • $39 9 38007 ....m/ T . . $ 5 3 1

~
M." IH'.d

..;:;~ Po lyes ter
Capacitor s

Seri es 160
• - M IN IBOX

. ,..~ S A MPLER

526.00

• Large Keyboard
1-=---------,--- ------ - ----1 • Separate Numeric

Pad

• Graphics on Keys

16K;:;;;;. $995



CIRCLE 6 ON FREE INFORMATION CARD

Phone call Adapter $24.50*, VOX $24.95*, (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali­
fornia residents add tax. Mail Order, VISA, MI C, cod's
okay, quantity discounts available. Money back guar.
Fre8 data.

AMC SALES, Dept. 19 9335 Lubec St.. Box 928
Downey, CA 90241, Phone (213) 869-8519

TRS80
16IM"'''lldd~

'4395
KIT CONTAINS
DIPSWITCHES
ANDDETAILED
INSTRUCTlONS

No "Glitches",Surges
Or Interference

THf. W[l1f1TURHS AN_ ounrr """
A COHTAOllm FUDlW
POWDlSOURCl:FOfl UPTO[IGtfT.

HEJtTHKJT8
COMPUTER OWNERS

WEHAVE

$245000

H.fl COMPArABLE
DISKOPERATING SYStEM
S"DuaISid8d,~DensIty
IntelIirJenI MASrERlSlAVE

BYREMEX

13"
.20 SN7440N
.22 SN7442N
.22 SN7443N
.24 SN7445N
.22 SN7451N
.28 SN 7454N
.35 SN 7474N
.49 SN7475N
.29 SN7482N
.29 SN7492N
.28 SN7493N
.25 SN7495N
.23 SN7496N
.29 SN74122N

SN74136N

Top quality AC-OC cassette
recorder, modified to provide
5 continuous hours of re­
cording and playback of true
fidelity, distortion-free sound

on each side of cassette for ~iI"•••'"
a total of 10 hours. Unit has .,
many special built-in fea­
tures. 10K D-C180 cassette
supplied. ONLY $125.00 *

Solid state. Self contained. Excel·
lent adjustable sensi tivity. Voices
or other sounds activate and con­
trol recorder. Uses recordermike or
remote mike.

2~ x m x 'li " $24.95*

11'><1' "'~~11 ... . ' noo"lOtoIno( _''' 9 <1 1. CUO .. "' 1!'9 ' <lte<l
' '''(..."I,"" I I'''''( 'OQ''~n" ,."I ''_ C loc.k c .. ..r>d..'IO' u~ ,"

bu' 0<..... 1.., """op<OC""10< .-.ppk.. loon, T"-' on ( 1<1 '0 l I lt .,
HI ( 'Y" .., (O<',.~ 0"'-011..10< I..... D.tW' " (Qunl.a 00 "' '' ' 0

p<~ ..od<nutH 4 bo' 1.0 d-Io'" 01 Sf C()I.jDS "' I"'UTES
HOURS DAY 01 WEEK OAT( I,l() "' TH .. r>d yEA R 0 ..,.. ~
c .,, ~c.o""'~ by " bo l ~'~, c"'p ~t ,. ..d "''' I''' '' ''CI
hoId pu"~ l u<'IC r~"'( 1o,odooo 1 1H l"HI0'''''' ' MIfl.I0Q<I

leap , "'-""' OC:. IoQn •..o"'. ......' Xl 'MKond COI''' ' C'ot>n

CIRCLE 42 ON FREE INFORMATION CARD

appleIIplUI "",,""...
With 48K of "",
memory!~-,

!t~1r§!<~ .
the APPLE 1/

sele ct trom lhe belu w' -.......:.............
SPECIAL PRtGING!

ljase; p/inter.}S9!r
Disk IIW!con t 585 06

Oisl</I. . 41~0<lt

Ser.Prin ter Cd 1rgoo
SUp·RMod 23 -

way IIOSelec t.. 33""
Video 100 12:·.... "9~
Fi rmwareCiJrd . 1;900
UHFtoRCA M

74LSOO 74LS155 115
74LS0 2 74LS158 75
74LS03 74LS160 95
74 LS0 4 74LS161 85
74LS08 74LS16 2 .95
74 LS09 74LS163 160
7lILS10 74LS 164 85 MfMOl'lYADO-ON I( /T

74L'S20 74LS1 65 .65 INClUOES IN s r " IJCTJQNS

74LS21 74LS 170 175 $390074LS22 74LS174 .75
74LS26 .49 74LS175 .75
74LS27 .26· 74LSl90 .75
74LS30 .28 74LS1 93 .95 MISCELLANEOUS
74LS32 .32 74L S195 .95
74L S38 .32 74LSl96 85 8038C 2.65
74LS 4 2 .65 74LS221 140 NE555V .27
74L S48 .78 74LS 24O 165 7905·.

790874LS51 .25 74LS2 41 165 7915
74LS54 .35 74LS2 43 145 7918 :>85
74LS74 .38 74LS244 145 7805
74LS75 .60 74LS 245 225 780ll

(f) 74LS 8 3 .44 74L S25 3 95 7808

o 74L S85 .95 74LS257 .95 7812'

Z 74L S86 .95 74L S258 .95 MC1330AlP 1.60
74LS90 .69 74LS259 285 MC1350P 1.15

0 74LS9 3 .69 74L S279 .44 MCl358P 1.50
a: 74L S107 .45 74LS283 100

LM380N 1.75
I- 74L Sl12 .38 74LS 293 185

NE5ll5H 1.2 5

o MC1458P .50
74LSl1 3 .48 74LS298 120 15410 SCR .95W 74L S122 .48 74LS366 .95 IT410 TRI AC .95...J

W 74LS123 .95 74LS 387 55 2114 200n1 3 .50

6 74 LS12 6 .69 74LS 368 55 2114L 300M 3 .75
74L S138 69 74LS373 1.39 2114L 200m 4.25

0 74LS 151 .44 74LS 374 139 4118 300m 4.95
-c 74LS153 .44 74L 4116 200m 5 .45

a:

114
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TUCSON
45 18 E. Broadw av
Tucson. AZ 857 11

(602) 881-2348

4 Yz Digit LCD
Bench/Portable

DIGITAL MULTIMETER

Frequency Meter II.h., ' op )

4Y.z Digit LCD Hand-Held
DIGITAL MULTIMETER

0 .05 % DCV sccur.cy _ 4'n- digit r••~ution • 5
func tio ns _ Easy t o ra .d. OJI" LCD dis pl. y _ 100 ·

hou r lifa from In ske li"a b.ttMy' • Annunci.tOt"
w.rns usar wh.n 10% of b.ttary Iif. r.m.ins •
R. Ii. bla rot s ry switch• • clearly d isplay r.nga end
funct ion _ Ful ly protacted fro m ovar lo ad: l 000V
max DCV, l 0Q0 V peak ACV .nd 300V m u Ohm s
_ l OA cu rrant rang a _ ACV b.ndwidt h to 2 0K Hz

MODEL135 5219.00

SUNNYVALE
10 54 E. EI Camino Real
Sunnyvale, CA 94087

(408) 243-4121

KEITHLEY

KTM · Z CRT /TV Ky bd T.rm $349

4Y.z Dig it Bench/Portabl e
DIGITAL MULTIMETER

MO DEL 176 - 0.5" .ccuracy be low
20VDC . nd 20KHz AC • ooסס2 count
di sp lay ' 0 .6 " LCD displ.y • 5 Fun c­
tions: DC vo lts , AC volt • • DC . mp .. AC
Imps . nd ohms • Func tion .nd r.nga ~r---......:;;::::
.nnunci.tors _ 1000 hour b.ttery hf. typic.

MODEL 176 5249.00

MO OEl 13 1 - 0 .25" basic DCY accuracy _ 25 ren ga.
.nd 5 func tio ns : DC volts, AC volt . , DC amp • • AC .mp. and
ohm s • Diad. t••t a Auto zero and .uto pollrrty e l ow

N tte ry indic .tor . nd m uch mora . . . . . . . . . .. $ 134 .00

3Yz Digit Hand-He ld
DIGITAL MULTIMETER

MODEL 1 3 0 - 0 .5 % bas ic DCV acc ur.cy _ 25 r. ngas
en d 5 fu nct io ns: DC vo lta. AC vo lts , DC amp. , AC Imps . nd
ohm s _ Auto n ro end eute pol.rity _ Low blttary

indic .tor a nd mu c h muc h mo ra . . .. .. . $ 1 ' 5 .00

MOO El 178 - 0 .04% basic ac c uracy _ ooסס2 count disp l• .,. • 0 .5 " lED
disp l.y • 1400V input protaction _ Easy to usa • 3 Funct ion s: DC voty ..

AC volt. , ohms . . •. . . ... .. $249.00

1304 C.rrying Cu . . . . . . . . . . . . . . . . .. $10.00
1766 B.ttary Elimi nator . . . . . . . . . . . . . . . . . . .. . 40.00
1788 A.ch. rg . ab la Batt e ry P i ck . . . . .. 79 .00

NO DISCOUNT COUPON
FOR ITEMS ON THIS PAGE

CALL FOR QUOTE ON QUANTITY DISCOUNTS

IFLUKE!. HANDHELD

and
BENCH/PORTABLE

DMM's

On ly

$404.25

Only

51485.00

Only

5580.00

SANTA ANA

$36 0 0

Pulse Generator lleft o n bottom)

10 M egahertz

Ind.pand ant Pariod .nd Pl.llsa Width Control s a 10 Hz - 200MHz IR.solutton 1ppm aa-ou me.sur..
Pan od R.ng. 200n s - 200p s (5 MHz - 5Hz) mant r. nga • 5 Sal ect .bl. G.ta Timas a Inpu t

• Pulse W Idth Ran ga 100ns - l00p.s Batt et' t h.n 30mV rm s Aeross Full R. ng . an d aattet'
_ Vanbl a son . nd Fi...d TTL Outputs th .n 10rnV rm. from 20 Hz - 100MHz • ~•. a · Dtgit
a TT L Output C apabla of DrIVIng 20 St and ard TTL LCD Dis~.y . Automatically Position.ct Daeimal Po int

Lo.ds _ Tot .hsa Mode For Frl8quanci .s Up To 20MhJ:
e C. n B. Op.r.t.d In Tnggarad. Gat .d. Man u.l On a ' • 1 MHz In1. Timebas .Av....bl.vi. R• ., P..,a1 50ekat

Shot or M.nu.1 G. t.ct Mod es • Ind lc.t. s Un its a .lng Musur.ct (KHz or MHz)

• Com pl .mant Switch Inv.rts Both Ou tputs TF200 Onl y $394.00

TG105 . . . . . . .. .. On ly 52 19 .00 TP600 600MHz Pr..c . ler •• . . . . . Only 598.00

20 Megahertz

HM312
DUAL TRACE

OSCILLOSCOPE

PORTLAND
1125 N.E. 82 nd Ave . 1300 E. Edinger Ave.
Portl and. OR 97220 Santa Ana, CA 92705

(503) 254-5541 (714) 547-8424

~-~-­.....

HM812
DUAL TRACE STORAGE

OSCILLOSCOPE

• 50 MHz DUAL TRACE
PLUS VARIABLE
PERSISTENCE

• DELAYED SWEEP WITH
AFTER DELAY TRIGGERING

• STORAGE OF SINGLE-SHOT-SIGNALS
"AUTOMATIC STORE"

• LED INDICATION FOR OVERSCAN, SI NGLE
SHOT, TRIGGER ACTION DELAY MODE,
" A UTOM AT IC STORE" Only $4035.00

50 Megahertz

50 Megahertz

HRMEG

HM512
DUAL TRACE

OSCILLOSCOPE

• SWEEP DELAY

• DELAY LINE

• BRIGHT DISPLAY

• BANDWIDTH DC - 50MHz

• TRIGGERING up to 70MHz

• AFTER TRIGGER DELA Y LINE

• OVERSCANNING INDICATION

• IDEAL FOR COMMUNICATIONS

AND DATA PROCESSING

• 10 X 8 cm DISPLAY

• LPS-TRIGGERING

• BANDWIDTH DC - 20MHz

• TRIGGERING up to 30MHz

• FULL X - Y OPERATION

HM307
SINGLE TRACE
OSCILLOSCOPE

• IDEAL SERVICE INSTRUMENT

• TIME 8ASE 0 .2 Jls - 2.0 s/ cm

• LPS-TRIGGER • COMPACT

• BUILT-IN COMPONENT TESTER

HOUSTON
2649 Richm ond

Houston , TX 77098
nJ3) 529-3489

THANDAR

215.00
205.00
360.00
330.00
350.00
325.00
485.00
525.00
340.00

385.00
395.00

PRICE
5219.00
385.00
385.00

VISITASTORE NEAR YOU TODAY - Wi siock . 1.rglull c1ion of Technic. 1Books, Discrete Componlnts, Intlgr .t ed Circurts, Tu t Equipment . nd EltCtronic Supplin.

$185

CULVER CITY
11080 J eff erson Blvd.
Culver City , CA 90230

(213) 390-3595

SIGNETICS

the Instructor SO"
0..1<...,-

Incl udes eve rythIng you need to
wnte, run . nd debug m. ch lne­
l.ngu. g. prog r. m s. Hous ed In one
comp act pack age .

0 .1· Resolution, LCD Display
TEMPERATURE METER

• WIDE- RANG I NG -(-)~C to +1WC>t(-~5·

to 302· F • ACC URATE - ± .4 · C/ ± O.7" F oye r
mo.t of ra ng . • FAST - a seconds t o 99% offin.1
c hange in ra.ding • VeRSATILE - .witch-s..
lectabla rasolutio n (0 .1" Of 1") an d degr..s C or
F • HANDY - any to caflY , ho ld. u.., ru d
_ TOUGH - t ak .. _ftyday fia ld usage yat main­
tains c.libration. _ CO M PLETE - incl ud.. full ­
me.aur.ment ran ge probe. _ USED EVER Y­
WHERE - internal 9 V tJ.ttary Of lina opantion
(1 15AC . 47 - 5 3 Hz) with option.1batt My'aliminat~.

MODEl 940 5195-.00

• Un iqu e Audible "Ey ••-OW' mu lt i-luti ng a Fnt
ta.ting without t .king your eyas off th a c ircuit you' ,a
probing . _ Con tinu ity Ta st w Ofks on thre a low a. t
ra. is t anc a ra nge s . a Rape t it rva Alar m warns of AC
ov ... load ee accidenta l ap p lications o f AC vottaga to
OHMS input. a Sing l..t on a a lar m on neg at rva DC
ovM'YOttaga. a Also t as t s logic I_ als - logi c tran·
sis to rs - ra lay or sw itc h opaning and closi ng - diod a
and t ra nsistOf" jun ct ion s - _ent eccuren ces.

MODEl 936 5190.00

3Y.z Digit - LCD Di splay
DIGITAL MULTIMETER

4 Y.t D ig it Portable Tru . RMS O.M .M .

8 Digit Portab le 250MH~ Freq uency Count.r

3~ Dig it a a rK:h D.M .M .

3 Yi Dig it aa nc h D.M .M . w ith 20A c urr en t ran ga

3Yi Dig it aa nch/ Portabla Tru e AMS and dB a .M .M .

4 '1.1 Digit a a nc h/Port .bla D.M .M.

4~ Digi t a an ch/ Port abl a Tru e RMS D. M.M .

7 Digit 100MH z Mult ifun ction Count a r

a Dig it 520MHz Ba nch/ Port.bla Fra qu en cy Co unta r

8 Digit 520MHz Banc h/Port abla Fraqua ncy Cou nta r

a Digit 1SOMH z Multifunction Count ar

MODEl 938

~
'-- - \

...~ -I. .- \.

258
585

1350
1351
1750
2480
2480R
5740
5800
5801
5845

~.1JATAPRECISION
A DIVISION OF ANA LOGIC CORPORA TION

MODELDESCRIPTION
1 7 5 3~ Dig it Port ab le O.M .M ,

246 4'h Di git Port abl e D.M .M .

248 4 Yi Digit Port abl . Tr ue RM S a .M .M .

• easy to u..- plug in CIIPKitor. pu sh range
button a n d ra ad t he valua to 0 .1 "

• 0 .5 in. Itquid crysta l d is p lay
• e .clu . iv . "A c ha rg./Avo lt " m a a sur. ­
ment cir~it (p at ent pending) holds ± 0.1%

b.sk: . c c u ra c y for a full y a .r.
• Up to 200 hra optl r.tion on.tand.rd 9 V B.tt.
• 8 ••• y pushbutton rang•• cov.r 0.1 pf to

1999 microf.rad •.
• B••t o f . 11it'. ea.y on th e budgat - onty

P.O. 80 X 2208R CULVERCITY. CA 90230

I PHONE ORDERS (213) 641-4064 1

IIl_ OtdtrS10 IXl AddS2 DOtot_ ,o51~tatld~1Iftg M" I.-C harge:
n',tlSA ...-.d l'lt,u llldlllev- dtalge:t.lll ~btr. II'Ittrba" 1IUlNW 1IId

.. ,.. 1t1Ol'l ~,~ s- IIIfoI I ....~t ~,rlOI s-. Hill ltt.ponUlit * !'tPOI
Stn pntl'lll ilia'!' ,...., IIDIIlMtIl DtOiK lint .. W, merit 1M . to""M e
.wltt_

rA\~~~
"eJ MAIL ORDER

100-Hour Mini-Portable
4Yz-Digit LCD Multimeter

• 25 Range• • inc luding fiv e ..eh AC and DC. bo th
voltag e and c urr ant plus f ive r• • illanc e rang ..'

• S ensitiviti•• of 10J,tV . l a nA. l00 m n . a nd max imum , u d in gs
of 100 \leNt. (500 AC). 2A. 2 0 m egohms! • Bas ic sccurlcy of ± O.0 3% .
supported by Is b- gr. d. T.e . - typic,lty, ± IO.OO3% rdg + 0 ,00 ' % rn g _11
· C • R.ch. rll'~' lOO·hour battary portability. plus Ii". Opltf.t ton (wh ile
charging) I Big. c lti... . high-cont rast 0.43 " high LC D ,udout, r••da bl.
an ywh e r. you ca n IN to work •• . including br ight su nligh t!

MODEl 255 5295.00

ATLANTA
333 0 Piedmon l Rd. N.E.

At lanta . GA 303 0 5
(404) 261-7100

t--------------------; SWITCHABLEXI andXIO Attenua tion Factor
KEV ADDmONAL FEAnJRES: • lOOMHz bandwidth . Heavy
du ty tip . Break resistant center co ndu ctor - S lend er . flexible cab le
_ 6ft. cab le length • Wid" co mpe nsation ran ge - Fits a ll scopes
_ Gro und reference can be e cnvated at tip - Includes SPRUNG
HOOK, r.c. TIP. BNC ADAPTOR. INSUlATINGTIP e nd TRIMMER
TOOL ACCESSORIES.

CIRCLE 18 ON FREE INFORMATION CARD
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$3. 9 5
$4. 9 5
$5. 9 5
$6.95
$3. 2 5
$3.9 5

Price

I •• '" '.' .'1 "" th tluki.
fiI '''U.'•• ' ",,,hul '
I fly . t hK IYIN .I AC I I
DCI" l.u tln .

Output

D-Sub mini atu re Plu g . •. •. • . $ 2.9 5
D·Subminiature Socket . . . . • $3. 50
Co ver for DB25 P/S . . • . • . • . $ 1.7 5
P.C. Ed.. 122/44 Pin) •. .•.• $2.9 5
BNC Plug •. .• . ... . . • . . $1.7 9
BNC J ack • . . . . . . . . . . . . $ 3.7 9
UHF Ad apt er • . .. • .•.. .• $ .4 9
UHF Pa ne l Recp .. . • . •. . • . $ 1.29
UHF Ad apt er •.• . . .• . . •. $ 1.6 0
UHF Plug • • . . • . • . • . . • . $ 1.6 0
BNC Plug . •. . • . . • • . . • . $ 1.79
BNC Bulk hea d Recp . • . •. • . $ 1.2 9

Inpu t
11 7V/60Hz
117 V/60Hz
117V/6 0 Hz
11 7 V/60Hz
117 V/60H z
12 0 V/60Hz

5K Lin ear Taper Po ts . . • .. . .. . $ 5 .2 5
100K Lin ear Ta pe r Pots • . .• . . .• $4 .95
4 0K (2 1 Video Cont roll er in case • . • $ 5. 9 5

FULL 8-BIT
LAT CHED OUT PUT
19·KE Y K EY BOA RD

Part No.
AC 25 0
AC 50 0
AC100 0
AC17 00
O V 9 200
DC 900

Ex pand yo ur 4K T RS-8 0 System to 16 K.
Kit co m es co m p lete w it h :
*8 ea . MM5 29 0 IUPD416 /411 6} 16 K Dyn . Rams I* NSI
* Do cumentati on fo r Conv ersion

TRS-16K2 · l 50 NS .. , , $49.95
TRS-16K 4 * 250 NS $39.95

JE610 ASCII
Encoded Keyboard Kit

\'-\
Th e J E6 10 ASCII Key boa rd Kit ca n be int erfa ced int o
most any co m p ute r sys te m. The kit co mes complet e
w it h an Indu str ial gra de key board sw it ch assemb ly
(62-k ey s), lC' s, sockets, con necto r, e lectr o n ic compo­
ne nts and a doub le-sided p rint ed wiring b oard. Th e
keyboard assembl y req ui res +5V <:.D 150 m A and - 12 V
@ lO rn A fo r operat io n. Features: 60 keys gene rate the
126 ch aracters , up pe r and lo wer case ASC II se t . Full y
b uff ered. Two user-def ine keys p rovid ed fo r custom
app licat io ns. Caps lo ck fo r cc c er-case -cot v a lpha charac­
t ers. Ut Hlzes a 23 76 (40·P in ) encoder read-onl y memory
chip. Outpu ts di rect ly com pat ibl e wit h TTL / DTL o r
MOS lo gic array s. Easy in ter facing w it h a 16 -pin d ip o r
lB ·pin e dge co nnecto r. Size : 3 W ' H x 14 W 'W x 8 %" 0

JE610/DTE-AK (u Dlct ",," . bD'<)' . . $124.95

JE610 Kit ~toe~:celc~~:r(~:~a~e~~ ~~'..$ 79.95

K62 62-KeY Key bo ard (Keyb oard Only ) • .• $ 34.95

DTE-A K (cm on ly - 3w"HXll "WX'''''D)$ 49.95

ACand DCWall Transformers

TRS-80
16K Conversion Kit

J6-5 K
JS·100 K
JVC -40

JE600
Hexadecimal Encoder Kit

=~

• ~~Sh p~:~:sgti~ ~ ~:~Imb~~d~~
finish.

• Slidingrear/bottom panelfor
service and component ac­
cessibility.

• Top/ bott Dm panels.DBDthk
alum. Alodine type IZDD
finish (gold tint color) for
best paint adhesion after
modification.

• Vented top and bottom
panels for coolingefficiency.

• ~~':~it~~n~~I~~~~:;DVides

Sp ec Sh eet s - 25 _
Se nd 41; Po st age fo r y o ur
F RE E 1981 JAMECO CA TA LOG

ELECTRONICS
Jameco

U
1: 1

C'U
.. o,t Inpu t /O ut p " t
Pr io rIty In t . rr " p t Cont rOl
8 1·01 ' Ktlonll 8u f O r l" I'
Clotk a.nl ' lt o r/C.'''.'
8u' 01l ... .
$y 't. m Conl.oll.r/Ou, Or "' . r
$y ,t .m Cont. o ll. '
I/O EXP.lIn<l. , 10 . 41 $.11/1.,
A, ynth ronO<.l' Co m m . EI. m . " t
Pr 09. Comm. I/O (USA R TI
Pr09. lnt.rw-.lI1 T lm . r
PrO'll. Pe r lp h. rl l l/ O (PP II
Pr Q9.0MAControl
P'09- In t.rru pt Co nt .ol
Pro'll . CRT Co nl roll • •
Pro t.K.Yl)Olrd/O"plly l n t.rfIU
Ottll 8 u, R.t . I... .
Sy ,tlm T iml"t E I. me " t
'- Olt 81·01"tt'O"I' R K ., r
.. un 81·0I rutlo"I ' R.t.I r
' ,Dlt Oi·Ol r.tHon l l RK. I..l r

$ 10. 0 0 Min. Ord er - U.S. F und s On ly
Cali f . Resid en t s Add 6 % Sa les Tax
Po stage-Add 5 %plus $ 1 Insurance

CONST RUCTION ' --------------- - - ---­
The" DTE" Blank DeskTop Electronic Enclosuresaredesigned to blendand complement
today's modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to accept bothtop and
bottom panels, The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rearl
bott om panel slides back on slotted tracks while the rest of the enclosure remains in­
tact . Different panel widths may be used while maintaininga common profile outline.
The molded end pieces can also be painted to match any panel color scheme.

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

MICROPROCESSOR COMPONEN TS
Ii'lS«JI(IA
0 1>t211

""""OPl 2li

0"""D_
O"""0"""
IN SU4J

'N_O""',
0"""
""""0"""0"''''0"""0"""
"""'"D_
O""'"0"""0"""

_ Bright .3 0 0 ht. com m . cath­
ode d isp lay

- Uses MM53 14 c lock ch ip
e Swltches fo r hours, mi nu t es

and h old m od os
• Hrs. ees uv viewa b le to 20 ft .
- Simu lat ed walnut case
- 11 5 VAC operatio n
- 12 a r 24 hr . ccerat to n
- Inc l. all compo ne nts , C:lS O &

wa ll t ransfo rmer
- Size : 6*" x 3 ·1/ 8 " x n :."

6-Digit Clock Kit

JE747 $29.95

EPROM Erasing Lamp

MA1023 .7" Lcw Oc st Digi tal LE O Cloc k Mod u le 8 .95
MA 1026 .7" Oig. LED A larm ClockfThermom et er 18.9 5
MA5036 .3" Low Co st Digital l ED Clock/T imer 6.95
MA 1002 .6" L ED Display D ig. Clo ck &; X former 9.95

~~~~~lwuctorClock Modules
12V DC

A U TOMOTI V E/
IN ST RUME NT

CLOC K
APP L ICAT IONS:
• In ·d ash autcctcc ks
• After -ma rket autol

RV c locks
• A irc raft·ma rine elks.
• 12 VDC c n er. In str u.
• Portable/batto ry

powo rod in st r u m n ts .

Featu res :Bright 0.3 " gree n d is.plaY. In ternal cry sta l t ime­
base. t 0 .5 sec./dav accur. Auto .dlsorev brightness co nt ro l
logic. Display co lor fi lterab le t o b lue , blue-green. gree n &
velto w. Comp let e -just add switc hes and lens.

MA 1003 Module $16.95

MM5290N-4 IM K411 6/U PD416) • • $4.95 each
1 6 K D YN A M IC R A M (250NS)
(8 EA C H $39.95 ) (1 00 EACH $45 0. 0 0/lot )

MM5290J·2 IM K411 6 /U PD416) •• $6.95 each
16 K D Y N A M IC R A M (15 0NS)
(8 EAC H $ 49 .9 5 ) (1 00 EAC H $550.0 0/10t)

MM5298J -3A $3.25 each
BK DYNAM IC R A M ( L OW HA LF OF MM5290J) 2 0 0NS
(8 EA CH $ 23 .9 5) ( 100 E A C H $250.00/10t )

MM2 114-3 $5.95 each
4 K ST A T IC R A M (3 0 0NS)
(8 E A C H $43.95 ) ( 1 00 EA C H $450.0 0/lot)

MM2114L-3 $6.25 each
4 K ST A TI C R A M ( LOW PO WE R 30 0 N S)
(8 EAC H $4 4 .95) ( 100 EA C H $47 5.0 0/lot)

• Fou r .630"ht. a nd tw o .300"h t.
co mmo n anod e d isp lay s

• Uses MM531 4 clock ch ip
• Swit ches for hours. m inute s a nd ho ld fun cti o ns
_ Hou rs eas ily viewa b le to 3 0 fee t
_ Simu lat ed wa lnut case
- 1 15 VAC op erat io n
- 12 o r 24 hou r op era t ion
_ Includes a ll component s, ca se a nd wa ll tr an sfo rm er
_ S ize : 6~" x 3-1/8" x 1~"

JE701 $19.95

•
JE215 Adjustable

Dual Power Supply
General Description: The JE215 is a Dual Power
Supply with independent adjustable positiveand nega-
tive output voltages. A separate adjustment for each
of the supplies providesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general ell-purpose variable power
supply. FEA T UR ES :

- Ad justab le rogu lated p ow er sup p lies,
pa s. and nog. 1. 2 VDC to 15V DC.

- Po we r Output (e.llch su pp ly ):
5VDC ~ 500mA, lQ V DC @l 750 m A,
12VDC 1i'l500m A, and
15VDC (ii) 17 5mA.

• - T wo, 3 -te rm inal adj. IC regu lat ors
w ith thermal overload protection.

- Heat sink regUlator coo ling
- LED " o n" in dica to r
- Pr in ted Board Constructio n
- 120 VAC inpu t
- Si ze: 3 ·1/2" w x 5 ·1/ 16 " L x 2"H

JEZl5 Adj. Du. 1PowerSupplVKit (as shown) . . $Z4.95
(Picture n ot sho wn but sim ilar In construction to a bove)
J E20 0 Reg , Power Supp ly Kit (5VDC, 1 a mp ) . . S 14. 9 5

J E2 0 5 Adapter Brd . (to JE 2001 15 ,1 9 & f 12V . $ 12.95
J E2 10 Var . Pwr . Sp ly. Kit , 5 -15V DC, t o 1.5 am p . $ 19.95 4 /81

~, RAMSALE

• Erases 2708 ,2716, 1702A , 52030, 52040, et c.
• Ern es up t o 4 ch ips w ith in 20 m inut es.
• Mainta ins co nsta nt expo su re d istance of o ne inch.
• Spec ia l co ndu ct ive fo a m lin er elim inates sta t ic bu ild -up .
• Bu ilt -in safety lock to preve nt UV exposur e.
• Comp act - only 7-5/8" x 2·718" x 2"
• Com plot e w ith ho ld ing tr ay for 4 ch ips.

UVS-11E .
Jumbo 6-Digit Clock Kit

C/)

o
Z
o
a:
I­
o
W
-l
W

6
is
-c
a:
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D~DIb ""'"Part No . Fu nction P rice
70451PI CMOS P re cis ion T im er 14.95
704SEV/Klt - S t o pwat c h Chip, X T L 22.tS
7lQ6CPL 3¥.r: D igit AID (L C D Dr ive) 16.95
7l 06E V/ K lt* IC , C ircu it Board, Di splay 34.95
7l07CPL 3¥.r: DI91t AI D ( LE D D rive ) 15.tS
7l07EV / K lt - IC , Circuit Board, DIsplay 21.95
7116CP L 3¥.r: D ig it AlO L C D Dis. H LO . lI.tS
7111CPL 31ftD igit AID L E D D is. H L D . 17.95
720II DR Lo w Battery V o lt In di a tor 2.25
72C6IPG C MO S LED Stopwatch/Tlmer 12.95
nos EV/Klt * St o pwat ch Chip, X T l. 1' .95
7206CJ P E Tone Ge ne ra t o r S.lS
7206CEV /Klt- Tone Ge ne rat o r Ch ip , X T L 9.95
7207A IP D Oscillator Cont roller 6.so
1207AEV/K lt* Fr eQ. Counter Chip , X T L 1UO
72C8IP I seven Decade Cou nter 17.95
7209IPA C loc k G e ne ra t o r 3.95
n15 1PG 4 F unc. CMOS Stopwatc h CK T 13.95
n lSEV/K lt* 04 F unc. Stopwatch Ch ip, X T L 19.95
1216A IJ I I- D ig it U n lv. Counter C .A . 32.00
n 16C IJ I &-D lg it Fr eq. Counter C .A . 26.95
7216D IP I I · D lg lt Fr eq . Count er C.C. 21.95
72171J I 4-D Ig lt LED Up /Oo wn Counter 12.95
n11C IJ I &-D ig lt Unlv. LED D rive 10.95
7224IP L LCD 04 lw'r Di git U p Counter DRI 11.25
1226A IJ L I -Di gi t Unlv. Counte r 31.95
7226AEV/K lt* 5 F unction Counter ChIp , X T L 704 .95
7240IJE CMOS Bi n P ro g. Timer/Counter 4.95
n 421J A CMOS Dl vld e ·b y ·2S6 RC Ti m er 2.05
12SO IJ E CMOS BCO Prog. Tlmer/Count.r 6.00
7260IJ E CMOS BCD Prog. T imer/Counter 5.25
7555IPA CMOS SM T imer (I p in ) 1.4S
75S6IPD C MOS 5S6 T imer (14 p in ) 2.20
76Il BC PA CMOS O p Amp Comparator SMV 2.2$
7612BC P A C MOS Op Amp E xt . Cmvr . 5M V 2.95
7621BC P A CMOS Dual Op Amp Camp. 5M V 3.95
76JICC P E CMOS Trl oe Amp Compo IOMV 5.lS
76ot1CCPD CMOS Q ua d oe Amp Compo lOMV 7.50
7642CC P O CMOS Q uad O p Amp Compo 10MV 7.50
7660C PA Voltage Converter 2.95
8069C CQ 50ppm B<lnd-GAP V o lt R.f . D io d e 2.50
I211C PA Volt Re f /Indicator 2.50
&212C PA V o lt Re f / Ind icator 2.50

* INT ERS IL 'S EV A LUAT IO N K IT S

~:ggg := 74C ~:gm l:~
74COt.39 704C240 2.25
14COI .39 74C106 .75 74C244 2.25
704 C IO .39 74C107 1.19 704C373 2,49
704C104 .75 74C 1S1 2.95 704C374 2.59
74C20 .39 74C l54 3.95 704C901 .19
704C3O .39 74C157 2.25 704C903 US
74C42 1.39 1-4Cl60 1.69 704C9J1 10.9S
704 C4I 1.95 7-4C161 1.60 704C912 IUS
nC13 .79 14C162 1.49 704C915 1.69
74C 704 .79 74C 163 1.69 704C917 10.95
704CI5 1.95 704Cl604 1.59 14Cm 5.49
74C16 .99 74C1n 1.39 704C923 5. 75
74CI9 6.95 704 C1704 1.39 74C925 7.50
704C9O 1.29 74C l 75 1.39 704C926 7.50
74C91 1.29 74Cl92 1.69 8OC95 .19
74C95 1.59 704C191 1.69 8OC91 .79

t~~~~ ::~ LIN EAR ~~~:~ ':~
LMllC LH 4.75 LM703C N .19
LH OQ7O-0H 6.05 L M340T -5 1.25 LM709N .29
TLQ71CP .19 L MJ40T· 12 1.25 LM710N .19
TLOncP 1.39 LM l4OT·15 1.25 L M71l N .19
T LQ704C N 2.049 l. M34IP-5 .75 L M7ZlN .69
L HOOI2C D 35.80 LM 34IP·12 .15 L M733N 1.00
T LOI2CP 1.19 LM341P-15 .75 L M7J9N 1.19
T L0&4C N 2.19 L MJot2P-5 .69 L M741C N .3$
L HOO94C D 36.10 L MJot2P·12 .69 MC17041SCG 3.00
L MJOOH .99 L M342p· 15.69 LM741N .71
LM 301CN .35 LM 34IN 1.25 L M741N .59
L MJ02H 1.95 L M350K 5.75 L M10104 N 2.75
L MJ04H 1.95 LFJ5,IN .60 LMl3l0N 1.95
LMJ05H .99 LF3SJN 1.00 LMl451CN .59
LM307CN .045 LF3S5N 1.10 LM 10411N 1.25
LMJOBCN 1.00 LFl56N 1.10 LM10419N 1.25
L MJ03H 1.95 L MJ58N 1.00 LM10496N 1.95
L MJ03K 1.25 L Ml59 N 1.79 L Ml556V 1.75
L M310CN 1.15 L M370N U9 L MI IOON 2.95
L M311H .90 LMJ73N 3.25 L M ll n N-9 3.25
L M312H 2.049 LM377N 2.95 L M1lnN 3.20
LM3J7 MP US L MJION 1.25 L Mll96 N 1.75
L M317T J.75 L M3IIN 1.9S L M2OO2;T U9
L M317K 3.95 LM 3I2N 1.19 L M2Inp 2.05
L M311CN 1.95 LM JI4N 1.95 L M2I7IP 2.25
L M1I9N U S LM3I6N ·3 1.29 L M2I96P·1 2.25
LM J20K-5 1.35 LM 3I1N 1.45 LM1J19N 2.95
L M320K-12 1.35 L M3I9N 1.35 LM.J900N .69
L M320K·1 5 1.35 LMJ92N .69 L MJ9Q5C N 1.25
L M320T -5 1.25 L F l9I N 4.00 LM3!KI9N J.15
L MJ20T· 12 1.25 L MJ99H 5.00 L M3914N 3.95
L M320T-15 1.25 T LofMCN .....9 LMlilSN 3.95
L MJ23K -5 So95 TLfi6CP 1.75 LMJH6N 3.95
L MJ24N .99 N E510A 6.00 RC041J5N 1.25
L M!29DZ .65 NE 529A 4.95 RC4lS 1NB 3.95
L M13IN 3.95 NE 5JIH 3.95 RCo4I94TK 5.95
L MJ34Z 1.30 NE516H 6.00 RCo4l95TK 5.49
L MJ35Z 1.40 NES40H 6.00 KB44 21 04.25
L MJ3l5Z 1.75 NE544N 04.95 KB4429 5.95
LM137T 1.95 NESSOA I.XI L M4SOOA 3.25
LM137MP 1.15 NESMV .39 IC LIOJI B 04.95
LM33IK 6.95 L M556N .99 LM 1lO1ON 1.29
L M3llJN .99 NE.$64N 3.95 L M13600N l.49
LMJotO K-5 1.35 L M565N 1.25 751J1N 1.95
L M34QK·12 1.J5, LM566CN 1.95 75450N .19
L M340K-lS 1.35 L M567V 1.25 754S1CN .li

50-10>.,.
.25..,...
.&1

1.15
1."

...
1•••

2 •• '

2.' 1

2. 11

J.' I

2 •• '

~• • 11
4 .'1

~•• 11

,....
.25
.21
.32...
.90

1.26
1.45

5Opo~ $1 .95

SOLDERTAI L
STAN DAR D (TIN)

"
"
"

,.,.
.21..,
.35......

1.39
1.59

"
"..
X C 1I1R .190" red 5/$ 1
X C1I1G .190" gree n 4/$ 1
X C I1J Y :190" ye llow 4/$1
XC 1I1C .190" c ln r 4/$1

-:J)E:~D. Ma T A L

RL·2 . ~$~39::: ~;~tS;~~·

WIR E WRAP SOCKETS
(GOLD) LEVE L # 3
1·24 25-fJ 50-100
.59 .54 .49
.69 .63 .sa
. 19 .73 .67
.85 . 77 .70
.99 .90 .81

1.19 1.08 .99
1.49 1.35 1.23
1.39 1.26 1.14
1.69 l.S3 1.38
2.19 1.99 1.79
2.29 2.09 1.19

"
"
"

14 pi n ST
16 p in ST
11 p in ST
24 p in ST
21 pi n ST
J6 pin ST
~ pin ST,
I p ln WW

JO p ln WW
14 pin WW
16 pin WW
11 pin WW
2<lpl nWW
22pl nWW
24 p ln WW
21plnWW
36 p lnWW
.40 p in rww

50-10>
. 15
.11
.20
.n..,
.35
.36..,...
.01

.31

.<l......

.0'

.90
1.26
1.45

50-10>

MV50 .085" rcd 6/$ 1
X C209R .125" red 5/$1
X C209G .125" gree n 4/$1
X C209Y .125" ye llow 4/$1
X 0 26R .1as" red 5/$ 1
X CS26G .1as" g reen 4/$1
X CS26Y .11S" y e llo w 4/$ 1
X CS26C .1as" creer 4/$ 1

LlG"~:~ UI~~~£:~1041 ~=-

TV. .... .. ....... TY"'~ ....... ... .:.:I~.. T

' 0.10".... . • "
' 0910 10

' J0910 11 11 >0

' ... ' 0.< 0 ...... U 1.1 JO

. ... JOoto'l Ii JO

.... 4 091 0 ...... . ..I 10

2549

.16

.19

.21.,.

.32

.36

.37...

.59..,

25'"
.35......
•S]
.15

1.0>
1.<0
1.59

10 Ohm 12 Ohm 15 Ohm 11 Ohm 22 Ohm
27 Oh m 33 O h m 39 O h m 047 O h m S6 O h m

61 Oh m 12 Ohm 100 O h m 120 O h m 150 O h m
110 Ohm 220 O h m 270 O h m lJO O hm 390 O h m

LOW PROFILE
(TIN) SOCKETS,.,.

.17

.20

.22

.29

.34

.37

.38...

.60

.53

,.,.
.39...
•54
.59

."1.10
1.65
1.75

SOLDERTAIL (GOLD)
STANDARD

01._1'" to ee_
01._'_ to eA._
OI. J1)O'_ " eA.w:..

~AA

.AllT _~ "T I'OU\IInv
~,

0~ 41""1_ " ec_wx
'- U1.Tl01GlT IlI'UCTOIt AIlIlAYi

OI.»clO I"-l )0 cc ....lt
OI.GltJ'''- to e ",...,.
0\.". ,_ to cc..lWlt

ASST . 2

ASST . 1

I pi n LP
104 pin LP
16 pi n LP
11 pin L P
20 pin L P
22 p in L P
24 p in L P
21 pi n L P
16 p in LP
40 p in L P

X C556R .ZOO" red 5/$ 1
X C556G .ZOO" g ree n 4/$ 1
X~Y .200" yellow 4/$ 1
XC556C .200" c lea r 4/S 1
X C22R .200" re d 5/$ 1
X C22G .ZOO" green 041S1
X C22Y .200" yellow 04/$1
MV 10a .170" re d 041$1

==- DISCRETE LEOS -==-
C.A . - Co mmon A ec ce DISPLAY LEOS c .c. - Common catbcce

Type Po larity Ht Price Type Po larity Ht Price
MAN 1 C. A .- red .270 2.95 D L G507 C. A. -green .500 1.25
MA N 2 5x 7 0 .M .-red .300 04.95 DL7 0t c.c.s-ree .300 1.25
MAN 3 c .c .s-ree .125 .25 DL 707 C. A .-red .300 1.25
MAN 52 C. A .-g:ree n .300 1.25 D L72I c .c .e-ree .54)) l.49
MAN 54 C .C .--gree n .300 1.25 DL7 41 C. A .-red .600 1.25
MAN 71 C. A .-re d .300 .75 DL746 C. A .-red :t 1 .630 1.49
MA N n C . A .-red .lOO .75 DL747 C .A .- red .600 1.49
MAN 74 C .C .-red .300 1.25 DL7S0 C.C .- red .600 1.49
MAN 12 C .A .- y ell o w .XJO .049 D LO M7 C.A.-ora n ge .100 1.49
MAN 14 C .C .-yell o w .300 .99 DL 0 85Q c .c.e-oranae .100 U ?
MAN 3620 C .A .-or.nge .300 .49 D L33B C .C. -red .110.3$
MA N 3630 C.A.-or. ngc ;t 1 .300 .99 F N DJSI C.C . ;t 1 .357.99
MA N 3640 C. C. -or.nge .300 .99 FNDJ5,9 C.C. .3$7 .75
MA N 4610 C .A .-orange .0400 .99 F N OSOJ C .C . (FN DSOO) .$00 .99
MAN 6610 C. A .-or.nge-OD .560 .99 F ND50 7 C .A. (F ND5 I0) .500 .99
MA N 66JO C.A.-or.n;e f 1.560 .99 HO S p ·J401 C . A.-re d .aoo 1.50
MAN 6640 C. C.-or.nge-DD .560 .99 H DSP·J4O] c.c.-eee .800 1.50
MAN 6650 c.c.e-crense f 1 .560 .99 5012·7751 C. A.,R.H .D .-red .0430 1.25
MA N 6660 C.A.- o r.nge .560 .99 5012·7760 C.C., R.H .D .-red .0430 1.75
MA N 6710 C.A.-red-DD .560 .99 5012·7300 4x7 $91. dig. RHO .600 22.00
MA N 6750 C.C.-red f 1 .560 .99 5012·7302 4x7 $91. dig . L H D .600 22.00
MA N 6710 c .c.r-r ec .560.99 5012·7304 ovemae. char. (f 1) .600 19.95
DLOJ04 C.C.-orange .300 1.25 04N21 Ph ot o xsrstc roetc - tsct . .99
DL0307 C. A. - o ....n ge .JOO 1.25 LlT·J Phot o X sist o r ontc-tscr. .69
D L G500 C. C.--g reen .500 1.25 MO C.J)10 Op t icall y Isol .Trla cDrl ver 1.25

I
=-'1 ~:~E;~~~~O~~~I:~~~~ ~~

Llneer T ap er tece r Prlnte d err I.'
Part No. Mee t , Mil A 94 cu lt m o u nt
C MU 1021 RV 04 N A Y SO· l02A 1K ~ Part No. Part No.
C MU 502J RV 4NAY SO · 502A 5K &3OP.500h m 13Op . 5K &lOP-lOOK
C MU 1031 RV04NA Y S D • lOlA 10K &lOP.lOOoh m l.J) p .10K I .J)P.200K

g~~ ~t ~~:~~~ ~g :~~ ~~ I3OP-5OOQ h m &lOP·2OK Ul
I3ll

Pp.-500, •• K••
CM U 1041 RV4 NAY SO · l04A JooK &3OP·1K IJOP-50K IY1

C MU 1052 RV 4NA V SO · IOSA 1Me g I.J)P·2K

•I pin S G
104 pin S G
16 p in SG
11 pi n S G
204 pi n S G
21 pi n SG
J6 p in SG
40 p in S G

3.75
3.95
1.39
1.25
1.25
.59

' .5O

1.15
l.I S
1.15
1.15
1.19
1.19
1.95
1.95
1.95
1.95
1.95
'.95
1.19
1.19
1.19
1..................
1.95
.15I..,......

1.25
1.29
1.29
. 75
. 75
.75
. 75

1.95
1.95
.es...

2.049
2.049
2.49
1.95
1.95

CAJQI9N
C A>l96 N
CAJ1.J)H
CAJ I40H
C AlI60H
CA340 1N
CA 3600N

104 LS 192
7-4LS 193
704 LSl94
704 LS l95
74LS 197
704 LS221
74LS240
74LS24 1
14L S242
74LS243
74LS2<4
74LS2'45
74L52047
704LS241
704 L S2'-49
704 LS25 1
704LS25.)
704 LS257
704 LS25I
704 LS260
704 L5266
704 LS2 73
74L5279
704 LS2:13
74LS290
7-4LS293
704 LS29I
704 LSJ52
74LSJ5J
14LSJ65
74L.S3!6
704 LS167
74L SJ6I
74LS373
704 LS3704
74L S375
74LSJ86
74LS393
704 LSJ99
74LS670
I 1L S95
I 1L S97

S N 704156N . 79
SN 704157N .69
S N 74160N .n
SN704161N .19
SN704162 N .19
S N 70416,JN .19
SN 704164N .19
SN70416$N .19
S N 704166N 1.25
S N 704167N 2.79
SN74 170N U S
SN7041nN 04.95
SN704173N 1.39
S N 7041704 N .99
SN7041J5N . 11')

SN 74176N .79
S N 704177N .79
SN704179N 1.49
S N 7041ION .79
S N704111N 2.25
S N 74112N .79
S N704l14N 1.49
S N704185N 2.49
SN704l90N 1.25
SN7 4191N 1.25
S N 704l92 N .n
S N 70419l N .89
SN74194N .19
S N7419SN .69
S N704l96N .19
S N 704l97N .19
S N704ltlN 1.49
SN7 04l99N 1.49
S N704221N 1.25
S N704251N .99
SN 74276N US
SN 74279N .79
SN7 42!JN 1.<t9
SN7 4214N U S
S N70428SN 3.95
S N7436SN .69
S N74J66N .69
S N 74367N .69
S N74J51N .69
SN704390N l.4~

S N 7Q9 l N 1.49

CA J081N 2.00
CAJ08 2N 2.00
C A30IJ N 1.60
CA.J0e6N .as

7400

74LS
704LS92 .75
74LS93 .75
704 LS 95 .99
704 LS 96 1.15
74LS 107 .45
704 LS 109 .45
74 LSl12 .45
704 LSI13 .49
74LS1l4 .<t9
74LS122 .19
704 LS 123 1.25
74LS125 .89
704 LS l 2Ei .55
704 L S132 .99
74L SlJJ .!9
74L5136 .49
74LSlJI .19
74LSl)9 .89
704 LS 1S1 .19
74LSl5J .19
l04LS 154 1.75
704 LS155 1.19
704 L S156 1.19
7-4L S157 .19
l04LS l58 .99
704 L S16O 1.15
74LS 161 1.1S
74LS 162 1.15
704 LS l63 1.15
704 LS164 1.25
74LS 165 1.25
74LS l61 1.19
704 LS169 1.19
74LS I70 2.049
14LSl7J 1.39
704 LSl74 .99
74LS l7S .99
74LS111 2.9S
74LS190 1.25
74 LS l 91 1.25

S N 74n N .29
SN70473N .35
S N74704 N .35
S N7475N .49
SN7476N .35
S N7479N s.eo
SN7 UON .so
S N 70412N .99
SN741JN .69
S N7485N .n
S N1486N .es
SN7419N J.J5
SN 7490N .049
S N 7491N .S9
SN7492N . 045
SN 7493N .04S
SN 764N .69
SN749SN .69
SN7 .fi6N .69
S N1491N 100
S N74I00N 1.49
S N 74107N .35
S N704109N .lJ
SN 74U6N 1.95
SN 74121N .39
SN741 22N .55
SN7041ZlN .59
SN 74J25N .49
S N 704l26N .49
S N 7U 32N .75
S N7U J6 N .75
SN 7U41N .99
SN 7041042 N 125
SN 741043N 3.49
SN74J 4-4N 3.049
SN704l045N .79
SN741047N 1.95
SN 741048N 1.29
SN7 41SO N 1.25
SN14151N .69
S N704152N .69
S N74l5J N .79
SN7 04154N 1.25
SN74155 N .79

CA-L1NEAR

.29

.29

.29

.29

.35

.35

.29

.35

.29

.75

.35

.59...

.35

.29

.35

.35

.35

.35

.35

.29

.35

.59......

.35......
1.15
US
.29
.29
.29......
.59......
.es

1.2S...
.59

2.15
' .25
1.35
1."
3.25
3.25
1.25

S N 70400N .25
S N 7«l IN .20
SN7402N .25
SN7403N .25
SN7404 N .25
SN7405 N .29
S N7406N .35
SN7-407N .35
SN7~N .29
S N7409N .29
SN704ION .25
S N70411N .29
S N 70412N .35
SN70413N .040
S N74104N .69
S N 704l6N .29
SN 7417N .29
SN7 420N .25
SN J,421N .29
SN7422N .045
S N 704ZlN .29
S N 7425N .29
SN7426N .29
SN7<t27N .25
SN 7421N .049
SN74]QN .2$
S N 7432N .29
SN7 0437N .25
SN 7431N .40
S N74J9N .25
SN7440N .20
SN 7441N .19
S N70442N .59
S N 7443N 1.10
S N 74404N 1.10
SN7404SN .19
SN 7446N .79
SN 7447N .69
S N7441N .79
SN 7450N .20
SN704S1N .20
S N 7mN .20
SN 70454N .20
S N74S9A .25
S N746QN .20
SN 704JON .29

74LSO)
704LSOl
704 LS02
704 L503
704L5O(
704 L5«l
74LSOI
74L509
704L SI0
704 L S11
74LS12
74LS 13
74LS14
74LS15
74LS20
74LS 21
74LS22
74LS26
74LS27
74LS2t
74L5J;)
704 LS32
704LS13
74LS 37
7<t LS38
704LS40
74L542
74L54 7
74L.S<1
74LS49
704LSSI
14LS54
74LSS5
74LS73
704LS704
74LS75
74L S76
74LS7I
74LS83
74LSM
74LS16
74L S90

CA 3013H
CAJQ2lH
CAJ039H
C A3046N
CA3059N
C AJ060N
CAJOOOH

~:~ :: 74S ;:~ t~
704503 .so 7045133 .56 745253 1.045
7450( .55 145134 .69 745251 1.35
74505 .55 7045135 1.19 74S251 1.35
74501 .50 74S136 1.75 74S260 .79
74509 .SO 7045 138 1.35 7045280 2.95
74510 .SO 74S139 1.35 745217* 4095
74511 .50 7045 140 1.15 745288* 4.95
74515 .50 745151 1.35 745373 l.<t9
74520 .50 7045153 1.35 7045374 149
74522 .50 7045157 1.35 7453&7* 5.95
704SlO .50 704S l5I 1.35 745471* 19.95
704532 .55 745174 1.59 7454n* 19.95
74540 .55 745175 1.59 70454 73* 19.95
74551 .SO 704S111 ,US 7045474* 2l .9S
74564 .50 745194 1.95 7454 75* 21.95
74565 .SO 7045195 1.95 745570* 7.95
74574 .79 74S196 3.95 7045511* 7.95
74516 .79 745240 2.95 74ssn* 19.95
745112 . 79 -7045241 2.95 745573* 19.95
745113 .79 745242 1 25 74St40 U 5
7451104 .79 7045243 125 70459041 115

* LI M IT ED AVAILABI L IT Y ON T H ESE P R O MS

CD<OOO
CD<OO'
C De002
CD<006
CD<OO'
CD<009
CD4010
CD4011
C D4Q12
C D4013
CD40 14
Co<o15
CD4016
CD4017
COC011
C OCOl9
CD<020
CD402 1
CD<022
CD<023

C""""CD<025
C""""
CD<027
C D<02S
CD<029
C D<030
C D<0J5

'(""""

.39

.39

.39
1.19
.25......
.39
.25
.49

1.39
1.19
•59

1.19...
.49

1.19
1.39
1.19
.29

.".23
2.95...
.es

U9......
1.49

CD-CMOS

CD 4041 1.49
CD4042 .99
CD 4043 .89
C~ .89
CD4046 1.79
C Q4047 2.50
CD404I 1.35
C D4049 .<t9
CD4050 .69
C D«lSl 1.19
C D04052 1.19
C0-4053 1.19
CD04056 2.95
C D4059 9.95
CD4060 1.49
CD4066 . 79
C D406I . 39
C 04069 .45
CO<'070 .55
CD4071 .49
CD40n .49
CD407J .39
CD4075 .39
CD4076 1.39
CD40 7I .55
CD40S1 . 39

CO.,.,
CD<09'
CD<09Il
C D4lO!
CD450 7
C D4500
CD ·mO
CD45 11
CD04514
CD45lS
C Dot516
CD4511
C D4S19
CD4l2O
CD4".
CD4 52&
CD4 S2'l
C 0454 3
C Dot$62
CD4566
CD4ll3
C D4723
CD4",
M C144O!l
MC1.....IO
M C1«11
M C l4412
MC 1ce19
M Cl4433

ASST . 3

ASST. 4

ASST . 5

ASST. 6

ASST. 7

ASST. BR

4/81

5 u .

S ea .

S . a .

5 u .

S ea .

471)Ohm 560 Oh m 610 Ohm 120 Ohm 1K
1.2K U K UK 2.2K 2.7K

3.3K 3.9K 4.7K U K U K
1. 2K 10K 12K 15K 11K

12K 27K UK 39K 04 7K
$6K 6IK 12K l OOK 12<lK

1SOK 110K 220K 270K lJOK
m K 410K 560K 6IOK I:!OK

1M 1.2M 1.5M I.IM 2.2M
2.7M 3.3 M 3.9M 4.7M 5.6M

Includes Resistor Assts. 1·7 (350pcs.)

5Opc~ $1.95

sapo.. $1 .95

sapoS. $1.95

50po~ $1.95

50po~ $1 .95
$10.95 ea.

.12

.13

.12

.13

.14

.12

.13

.14

.12

.13

.14

.19

.14

.21

.31

. 19 ~

.27J

......
CO
CD......
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Call For Our Bargain-Packed PERIPHERAL FLYER!!!
Pr ice. Are SubJ ect To Change On All Item .

CIRCLE 52 ON FREE INFORMATION CARD

Unt ested , w hole AS-IS . We've so ld 'em in
the past fo r over $1500.00 . Co mple te wI
operatio n data & sche matics. Featu res adj.
bau d 1/0 RS- 232, p lott er mode. DI ABL O
1200 Dai sy Prin ter . Inc ludes pow er sup ply .
KBD, printer . table. and MIcro Processor.

Add S40 00 Fo , Hdl g & Pkg PEGIP.L!! $ 8 9 9 0 0
Eac h

Pay Sh ip p ing Wh en De hyered S QUANTITY PRICES AVA ILA BL E!

ASCII Parallel Input
*SELECTRIC TypewriterIPrinter

TRS-80 COMPATIBLE

CIRCLE 23 ON FREE INFORMATION CARD

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

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

,..-- This Month's Special
WHILE THEY LAST!! 0" Leese (Used)

Daisy Wheel
Terminals

$29 AUTO SECURITY SYSTEM alarm system $7.00

SANYO UHF VARACTOR TUNER 25.00
SOUND GENERATOR IC $1.00 ea 6/5.00
SHUGART FLEX DISC DRIVE 5% inch 150.00
SHUGART FLEX DISC DRIVE 8 inch 200.00
PORTABLE ULTRASONIC ALARM 15.00
MOTOROLA VIDEO MONITOR 12 inch 85.00
MOTOROLA VIDEO MONITOR 9 inch 40.00
The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00
The above monitor requires comp video circuitry

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.

WALKY TALKIES Govt surplus used~
condition. 47-55.4 me range. With '"
schematics. Govt AN/PRC-6
$25 each 2 for $45. Ant. $5 each

ASCII KEYBOARD parallel $50
RED LED's 10 for $1.00

MIN ORDER 810.00

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

••iiij··!T~YP~EGELEMENTII ND7INCLUDED
.Compatlble w/ Prlnter Cable or Expansion Interface .Complete &. Ready For Use
.RefurblshedSelectric Printer .Corresp. IOlllce, Code
.Parallellnpul 15" Frame. 132Cols. .Oatalncluded
.Upper&. lowerCaseTypewriter/Prlnler .Fully Formed Characters. Approx 15CPS

Add $20 .00 for Hand ling & Packag in g. Pay Shippin g When Del ive red .

P.O. BOX 942,IR!E/4
S. LYNNFIELD, MA. 01940

40 CHANNEL . ' J •

~~ ~?:.~~"',d.~~~~r
hau : Hut.lnked t ...." • .,.., . Ot',y
Watt Amp Ch ip , 'I F & ..,~. ~ P ~.
MOD . Translat or . and • ~f • \.,
PLL ."ector IC. M.y be ~ '. ~
used lor 10 ....t., con - ' ..
., Ion , (S.. contlnu·' ,_..C.'.,0",.$12 88 073 ",spline). . •

~~:.: ::~;;~ 2/$25 QlY.

_ .: 4 DIGIT 0 .5 " LEO

."

DIGITAL ALARM CLOCK
WITH BUILT-IN " CHIP"

. • '. • ~ ,. ' • U••• Famous ....5385 Clock
. ' Chip

• Includ•• Alarm and Snooze

$14.95 .~~~r='dIOTI","OutPUtll
2/$29 =~t'h~~:::~::'~:o:nd 0

Cat. No. 682 7 • 12VAC•• OHZ QTV.

t "SPACE SHOT"
I, '~ ~ AUDIO GAME BOARD

~
_ . . '":;'- / i..j ',ovidit,AuIMnltc " Outtt'

~ ~ .... t Spx." Sound Effects........,r /'~:.:c. Ettecb Include: "ocket 11..t,
I'ha .... Plr•• S~~ Man ~..thl"' .

$4.49 ;e~~::~..."::y~':lanftOonv .

2/$8 -=:::=o'.r::..=:v ..·
Cat. No. 6707 e Slu4.1/2

H I,.1f4"x'oTv.D

Cat. No. 6809

2 4 VCT 2A $4.49
POWER TRANSFORMER 2/$8

r;~.~
. ':I : ~\

~~QTY. D

F_tu,.. to p· mou nt H pr llll­
a ry , HC olMtary, d .... l· wllMt·
I", c oli, a nd In'-eratH nylOf'l
1II0"ntln l b rac k.t . Wllll t ,
hoi • • on 2-114" • '·3 /4 w

e tr • . Si ze : 2-51'0" J. 3 ·51." J.
' -7 / 8".

"BLOCK"
FANS

.1 15 VA C • 15 WATTS
• ONLY 4 -11/1." SO.
• 1·112" DEEP I
• 75 CFM OR BETTER

Cat. No, 3108

$11.88 2/$23

Total Amount of Order $ ---=-_--=- ---::--:__,-,-,-_
Include Additional $3 for Postage' Handling.
NAME _

ADDRESS _

CITY _

STATE ZIP:-- _
Enclosed is 0 CHECK , 0 MONEY ORDER
Charge my 0 MASTERCARD
ACCT. # _

PIEZO ELECTRIC
TWEETER HORN

SOLIO STATE ONLY

• No Voice Call ! 3· 10" $~.878
• No Cro ssover Netw ork ! 2 $1
• Frequ ency Range: 4 0 0 0 - 40, 0 0 0 Hz.
• Hig h Imp ed ance, 8 Ohm s " 1OOK Hz.
• Handles 55 Watt s Peak , 35 0

Watt s RMS c. t No. 586e QTY.

CIRCLE 38 ON FREE INFORMATION CARD

AUDIO 8 WATT ~
ENHANCEMENT $14.95 ~_' ..".~e . '1 ,
AMPLIFIER 2 for ,, ' .~ I+m~~

• Includ e. 24V DC Po.er Supp ly $28.00~~'? ~~. or J
. 8 wa tts P••k Pow er , ISW RM$ ' :u~ ' _;""" ,..'
• ON /OFF-VOLUME, 8 ... & Tr ebl e Control s ~#f'.,. C- ~ J - . ~
• Add s Expanded Tonal Flexibility ~ ' ..

Qi!j 1~gov~iT $1 2.:; No. 6

G
83 2

1I n
, '

NICKEL CAD 2/$24

BATTERY PAK QTv.D SOLAR DISCS
• 10 "AA" Siz e C.II , Connected In Serl . . Cat. No. Size ' Rating VDC Price
• Com•• In 2-7/8" x 1 -1/8 " x 2"lnaul ,ted 0 y, $ 8 95

Pintle c.... (Plctur. Shown L... Top Half 01 3788 3 1 amp .5 •
c...)

eeasUy Ac c• ••ibl aTopMountedSolderTabL• • da 05075 4 " 1 amp .5 $10.95
Ca t. Ne. H7S
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INTERN ATIO N AL ELECTRONICS UNLIMITED

PRICI NG 1/4 & 1/2 watt
CARBON FILM ! 5: tota l quant i ty ea Pk-1 0 pk-l 00 pk-10 OO
1/ 4w<l.t t (R.Ohm R25) 1- 999 S. 10 . 45 2.00

l /2~~i~d~: .~h~2 ~~~~on9 (body) ~ggg : :~ g :~~ 1:~g ~t~
146"du X . 354"10n9 (body) 10000- . 10 . 25 1.55 13 .00

25 or more resistors - not i ndividua lly packaged ­
mixed - s pecify <l.ny as sortment of va l ues S.04ea

METAL FILM RESISTORS
METAL FILM !1 : t ota l quantity ea pk- l0 pk-50 pk- loo pk-500
RN55 (R.Ohm CR814FY) l / SwHt 1- 999 $.25 1.00 •. 00 7.50 35.00

Low t emp coef - 50ppm/OC ~~- . ~~ : :~ t~~ ~ :~g ;~ :~~
~~~~;d~:n~;/25 " l on9 (body) 10000- :20 .80 3.10 6.00 27 .50

10 or more res istors - not i ndividually packaged ­
mixed - specify any ass.ortme nt of val ues S. 15ea

S15 . 500a
10-24 13. 750a
25- 12. 50ea

CRYSTAL CONTROLLED TIME 8ASE KIT

VALU ES STOC KED (ohms)

.5 3.' 16 68 300 1. 2K S.H:: '" 91' 390K 106M · 6. 21'4
1.0 4.3 18 75 330 1.31( 5.61:. 24' 100' 430' 1.81< · 6. 8H
1.1 4.7 20 82 360 1.5 K 6. 2K 27K 110K 470K 2. 01'4 ·7 .51'4
1.2 5.1 22 'I 3'0 1. 6K 6.8K 30' 120K 510K 2. 2" · 8. 2M
1.3 5.6 24 100 430 1.81( 7.5 K 33' 1301( 5601( 2 . 4"1 -s.m
i. s 6.2 27 110 470 2.0K 8 .21( 36' 1501( 6201( 2. 71'4 *101'4
1.6 6.8 30 120 510 2.2K 9. 11( 39< 160K 680t::. 3. 01'4 · 111'4
1.8 7.5 33 130 5'0 2.4K 10' 43' 180K 750K 3.31'4 · 1211
2.0 8.2 36 150 620 2.7K 11K 47' 200t::. 8201( 3.6"1 · 131'4
2.2 ' .1 3' 160 680 3.m:: 12< 51' 220t::. 910K 3.91'4 *151'4
2.4 10 43 180 750 3.3t::. 13' 56' 2401( 100M 4.3M ( * 1/2 w
2.7 11 47 200 820 3.6 1:. 15K 62< 270K 1. 11'4 4.7M only)
3.0 12 51 220 '10 3.9 1:. 16' 68' 3001:. 1.2 1'4 5 .1"1
3.3 13 56 240 1.01:. 4 .3 1:. 18< 15K 3301:. 103M 5.611
3.6 15 62 270 1.1 1( 4 .7r. 20' 82< 360r. 1.511

' rodilces i ccurlte Ihz , 10hZ .tld 6\lhz .;)u tputs·­
thre e of t ilt l'lCI st .'opul..,r f rt c:ue"lCl ts fo r J tI:!
or ece of test e"u l 'lClent . TM c:r:!sul rre1ue tlc~'

output r:-oI.y De tuned wit h . freo lolenc:' counter fo r
' Ilcru u d .ccurlC)' . -'II outpu ts . re buff ered.
The l llllut ...o IU~t rl tl9t Is S- l avOC. l ow 1l0000 r
reOul ....netlt pem lts the ust of I 9V bitttr")' n
tM ,ower source 'or., cotlvt tliellt hborlto r~

"nl t. T~ ': Ql:'O h U d baUd 1s ,j, s i':!ntd to f it
t l'lt PCS slots of 'i1~tlG cne 1591DG't' ..lIlcll
l EU HOcks.

' AII1S [NCLUCEO
\:~J69 divi de r
1049 buffer
:!-40l8 eQUIlte r
].l ZllfY l r. t il)
nof CI P
.lu fe . ;!
Z· l:mol\."l "u
l lCo"" ""s
J .i19S4 ·'tIl , rj s ul
'C l:I o . r ~ (1 SiS· X J. '

VA LUE S STOCKED (ohms) 1/8 woUt
10.0 27.4 75.0 3," 1.741:. 5 11t::. 11. 01( 20.51:. 31.6K 54.9 K 1401:. 324K
10.2 28. 7 78.7 402 1.8]1(, 5 .36 K 11.31:. 21.01:. 32 .41:. 57 .6K 14]1(, 3321(,
11.0 30. 1 84. 5 m 1. 96K 5.49K 11. 51( 21. 5K 33.2K 60.41::. 1501( 3481(
11. 5 31.6 90.9 487 2.0 5K 5. 76K 12.1 K 22.lK 34.8K 64 .9K 158K 3741:.
12 .1 33.2 100 499 2. 21K 6. 041( 12. 41:. 22. 6K 36. 51:. 68 .1K 1651:. 4021(,
13. 0 35. 7 107 604 2. 431( 6 .49K 12. 71:: 23.2 1(, 37. 41:. 69 .8K 1741:. 432K
14. 0 J 7. 4 121 649 2. 491:. 6 .8 11(, 13 .0k 23. 7K 39. 2K 75 .01:. 182K 453K
14. 7 40. 2 127 n s 2.74K 7. 15K 13.3 K 24.3 1( .0 . 2K 76 .8K 191K 464K
15.0 43.2 137 750 2.81K 7.50 K 14.0 K 24.9 K 41. 2t::. 82 . 5K 200' 475K
16.2 45.3 150 '0' a.ou 8 .25t::. l4 .7t::. 25. 5t::. 43 . 2t::. 90 . 91( 205K 1M
17. 4 47. 5 165 LOOK 3.161:. 8. 66t::. 15 .0 t::. 26. 11:: 45 .3 K 95. 3K 2101:.
18.2 49.9 1'1 1.021:: 3.32K 9.09K 15 . 41( 26 .71( 46. 4K 100' 221K
1' .1 54.9 200 1.101( 3. 57K 9. 53K 16. 2r. 27•• K 47.5 1( l OSt::. 232t::.
20.0 57. 6 210 1.2 1K 4. 22t::. 9. 761:. 16.9K 28.0K 48 . 71( 110t::. 249t::.
22.1 60. 4 232 1.27K 4.531( 10 .01( 17. 4K 28.n 49. 91:. 115t::. 255t::.
23.2 64.9 249 1.301( 4 . 751( 10 .2 t::. 18 .2K 29. 4K 51.1 1( 121t::. 287t::.
24.9 68.1 301 1.4 ] 1( 4. 87K 10.5 1( 19 . 1r. 3O.1K 52.3 1:. DOt::. 294K
26. 1 71.5 316 1.501:. 4 . 99t::. 10.n 20.01:. 30.91:. 53.6 t::. 1371:. 3011:.

CARBON FILM RESISTORS

IMMEDIATE DELIVERY OF QUALITY RESISTORS~

METAL FILM RESISTORS, ."'"" OI,_,,,
H[lAL FI i..M ~n total qua ntity ea pk-l0 pk- 25 pk- l00 pk-250
RN60 (R.Ohm CRB60Fy) 1/4watt l100-'90~ S..~50 l.00 2.00 7.50 17.50
Low temp cce f _ 50ppm/OC c . 90 1.80 7.00 16 . 25

.138"du X . 355"10n9 (body ) ~~o- :~~ :~ L ~~ ~:~ g:~
col or banded

10 or more resistor s - not indi vidu a lly packaged •
mixed - specify <l. ny as sc r -tee nt of values $. 15ea

VALUl S STOCI:.ED (ohms)
Sta nda rd 1 met a l fil m values fr om 10 ohm t o 11111I 1/ 4 watt

10.0 12.1 14.7 17.8 22.6 27.4 33.~ 4C.2 ' 48.7 59.0 11.5 88.7
10 . 2 12. 4 15.0 18.2 23.2 28.0 34.0 41. 2 49.9 60.4 73. 2 90.9
10 .5 12. 7 15. 4 18 . 7 23.1 28.7 3•. 8 42. 2 51.1 61. 9 75.0 93. 1
10.7 13.0 15. 8 19 . 1 24. 3 29.4 35. 7 43. 2 52.3 63.4 76.8 95. 3
11. 0 13. 3 16.2 19.6 24.9 30.1 36. 5 44-2 53.6 6• •9 80. 6 97 .6
11.3 13. 7 16.5 20.0 25.5 30 .9 37. 4 45. 3 5• . 9 66. 5 82.5
11.5 14.0 16.9 20.5 26. 1 31.6 38.3 46.4 56. 2 68 .1 84. 5
11.8 14.3 17. 4 22.1 26 .7 32.4 39 . 2 41.5 57.6 69. 8 86.6

and IllUltil ple s of 10 of the above values to 1.2 I"
L e , 10.0 100 1.01:. 10.0t::. 1001:. -1M etc

SOCKETS - LO"" f'1IOf"ILLtol.DUI f41L
LINEAR CIRCUITS 10 ~', on'ON $2S.00

15 07, OFF ON SSO.on

ea 100 LM565N .55
8 pi n .20 . 18 pk-10 . 16ea Lfl300H S .30

LH565H I 39
LH566H 1.69

~
14 pi n .25 . 21 pk- 10 . 19 LH301CN . 28 LM566CN 1.4516 pin . 26 .22 pk-l0 . 20 LH302H . 28 LH567CN 1.1 918 pi n .32 .28 pk-8 . 26 LH304H 80 LH703H . 5924 pi n .48 . 45 pk-3 . 38 LM307 CN . 32 LH703CN 3928 pi n . 65 . 60 pk- 3 . 55 LH307H .'0 U4709N ,940 pi n . 75 . 70 pk-2 . 03 LM308 CIl . 45 LH709H . 39

LM309H 1.05 LH 710N . 45
LH309K 1.1 5 LH7 11N . 35TRANSISTORS LH310CN . 75

LH723H .59
2t0 904 tl P~ TO-92 S. 25ea 10/S 1.65 25/S 3.25 100/ 512 . 00 LH310H .75 LH723N . 49
2N3906 PtlP TO -9Z S. 25ea 10/ S1. 65 25/ S3.2 5 100/51 2.0 0 LH3 11CN . 39 LH733H . 452NZ272A N P ~l TO-18 S.45 e<l. 10/S3.50 25/ S8. 00 100/ S29 . 50 1.45LH318CN LH7 39N . 45

LH319N 1. 20 LH741CN . 29
LH320K-5 .95 LH741 29

DIODES LH320K- 5 . 2 .95 LH741CH 45
11/4148 ( IN914) 400nw 15/S1.00 l 00/S5 . 00 1000/ S40.00 LH320K- 15 . 95 LH747H 79
1114001 SOP !V 121S1.OO 100/ S7. 00 1OO0/S6 0. 00

LH322N . 45 LH747N 69
l r44007 1000PI. 10/ S1. 25 100/ S11.00 1000/ SI0. 00 LH748CN . 25

LM324Il 1. 19 U11 310N 2. JO
LH339N . 25 LH1414N . 35

VOLTAGE REQ ULATORS 10'1, orr ON 525.00 LM340K-6 . 95 U1l456CN 1.29
15'1, orr ON 550.00 LH340K-8 . 95 LfI1 458CN .£5

LH340K-12 . 95 LH1496N .89
LH320T-5 Negat ive 5 V reg (7905) 1. 19 LM340K-15 . 95 LH I800N 2.40
LH320T- 12 Negati ve 12 V re9 (7912) 1. 19 LH340K- 24 .95 ULN2208 . 79
LH320T-15 Negati ve 15 V reg (7915) 1. 19

LM3701l . 95 ULN 2209 . 79
LH340T- 5 Positive 5 V r eg (7805) 1.19

LM 372N 1. 25 CA30461l 1. 29
LM340T- 8 Positi ve 8 V reg (7808) 1.19

LH376CN . 10 CA3081N 1. 25
LH340T-1 2 Pos iti ... 12 V reg (7812) 1. 19

1.19 CA3082N 1. 25
LM340T-1 5 Positive 15 V reg (7815) 1. 19 LM3801l

LlI380CN . 45 LM 3900N . 45

LH 381N 1. 75 LH7524N . 45

DISCRETE LED'S -= LH 382N 1. 75 LH7525N . 45_ .
LM385K . 49 LH7535 .9 9

LH386CN .19 8038B 3 79
Ju..eo LEO LH3B7C11 19 75450N . 35

. 20·dia , diffused IlE 546A 1. 79 75451CN .3 5
lied, Clu r or Wh i te 10/11. 00 25/12.00 100/1 P'.00

IlE550A 1. , 5 75452CN . 35
Gree n or re 11ow 7/11. 00 25/12. 85 100/1'.75 75453CN . 35

SUCMIN! TU R[ LEO LH555CN . 45
75454CN . 35

.1 25 ~ d f d. d l ff used lM5S6fl . 79 75491N . i 5
~ed or Clu r 10/11. 00 25/12.00 100/ 1R.QQ LH, 60N 2.95 75492N .8 5Gree n or 't'ellCl'l'l' 7/11.00 25/12. R5 100/ \ '.75

CERAMIC CAP ACITORS TTL
10':, orr ON 525 .00

l pf 22pf 56pf 120p f 270pf .00 47uf . 030uf 150;, orr ON 550.00

5pf 27pf 68pf 150pf 390pf . 001uf .0l uf .050u f
7pf 33pf 82pf 180pf 470pf .00 15uf .015uf . l uf 7400 S.1 8 7464 . 30 74155 .50
10pf 47pf 100pf 220pf 600pf .003 uf . 022uf 7401 .18 1465 .30 74 156 .6'
l pf - .0 50uf .1 uf 7402 . 18 7470 .4' 74 157 .60

7403 .18 7472 .32 74158 . 75
Tota l EA . PK- IO PK- 100 EA. PK-10 PK- 100

7404 .20 7474 .18 74160 . 70
1- 1000 $ .20 \ . 95 6 .50 .25 1. 25 9.00 7405 .25 7475 . 4' 74161 . 7'
1000- .2 0 . 85 6 .0 0 . 25 1.1 0 8 .00 7406 .20 7576 .49 74 162 .85

CERAlIIC CAPAC ITOR KIT 7407 .20 7480 .35 74163 .85
7408 .27 7482 .25 74164 .85

CK-c2 Sea . of the above values $11.50 7409. .27 7483 .58 74166 .85
CK- c3 l Dea . of the above val ues 20.50 7410 . 18 7485 .50 74170 1.50

7415 .29 7486 .42 74173 1.25
7416 .20 7489 1.75 74174 1.05

POLYESTER FILH CAPACITORS - 100V t 10% 7417 .20 7490 .S9 74175 .85
7420 .20 7491 . 64 74 176 . 70

EA. PK- l0 PK- 100 EA . PK-IO PK- l00 7425 .3' 7492 .5' 74177 .70
.0 01uf s,I 5 .95 6 . 50 .033uf $.20 1. 00 10. 00 7426 .35 7493 . 35 74180 .35
. 0015uf . 15 . 95 7 . 50 . 047uf .20 1.15 10 .50 7427 .25 7494 .5' 74181 1. 85
. 0022uf .15 .95 7 . 50 .068uf .2 5 1.30 12. 00 7430 .25 7495 .35 74182 .35
. 0033uf . 15 . 95 7. 50 .1uf .3 0 1. 75 13 .50 7432 .20 7496 . 35 74189 .50

.00 47uf .15 . 95 7 .5 0 . 15uf .35 2 . 25 14 .00 7437 .20 74105 .48 74190 L IS
7438 .18 74107 . 35 74191 1. 15

.0 068uf . 15 .95 7 .50 . 22uf . 40 2. 55 20 .00 7440 . 18 74121 . 35 74192 .50

. 01uf . 15 .95 7.50 . 33uf . 45 2.75 25.00 1441 .5' 74122 . 3' 74 193 .7'

. 015uf • I 5 . 95 7.50 .47uf .50 3.50 30.00 1442 .35 74123 . 3' 74194 .85

. 022uf • I 5 .95 7.50 i 443 .55 74125 .50 74195 .6'
TOTAL QTY . 1000 pes. -1 01, 5000 pes . - 151 7444 .60 74126 .50 74196 .80

7445 .50 74132 . 75 74197 .75
POLYESTER CAPACITOR KIT 7446 .5' 74141 . 35 741' 8 1.40

7448 . 5' 74J45 .50 74199 1.25
5 ea of the above value s $14.95 7450 . 18 74148 1. 25 745200 3.7 5

7451 .22 74150 1. 35 74279 .65
7453 .18 74151 .50

TANTALUM CAPACITORS sol i d di pped ! 20~ 7454 .18 74153 .35
7460 .18 74154 1.4 5

10 10 10'
. l uf / 35V . 30 .2 5 4.7uf/16V . 38 . 30 22uf /1 6V . 50 . 40 8000 (Si 9ne t i cs)

.22uf/ 35V . 30 .25 4 .7 uf /25 V . 45 . 35 22uf /35V .60 .55 8263 2.95 8267 1.75 8281 . 9S

. 33uf /35V . 30 . 25 6. 8uf /6V . 35 . 28 33uf /6V .55 .45 9000 Seri es
luf/20 V .30 . 25 6. 8uf/16V . 45 . 39 33uf/1 0V .60 . 50 9601 . 25 '602 .29
1 .5uf/ 20V . 30 . 25 1Ouf/2 0V . 42 .35 47uf /6V . 60 . 50
2 .2 uf/20V . 35 .25 15uf / 6V . 42 .35 47uf/1 5V . 65 . 55
2 . 2uf/35V . 38 .28 15uf/20V .50 . 40 56uf /6V .85 . 75 CMOS 100;, orr ON 525.00
3. 3uf /35V . 40 . 30 TANTALUH CAPAC lTOR ASST. \5 0;, orr ON S50.00

5 e a . of a bo ve - $37 . 50
4000 Se ri es CMOS
4000 \.2 5 4020 1.14 4050 .45

ELE CTROLYTIC CAPACITORS - axi a 1 4001 . 3' 4021 .'5 4051 1.15
4002 .25 40n . '5 4066 . 7'

1·' 10- 99 100- 1· ' 10· 99 100· 4006 . ' 5 4023 . 30 4069 . 3'
h f16Y . 13 .11 . DO n"f16Y .11 . 13 . 11 4007 .3' 4024 . 75 4071 .29
1,,130Y . J< .11 . 10 n "noY .16 . J< . 1< 4008 .'5 4025 .22 4072 .3'
1"f1 60V .11 .15 . 11 33,,12SY . 18 . 16 . J< 4009 . 46 4027 . 5' 4073 . 3'
1.1lJ/1SY . J< . 11 .10 H u!'l SY .18 . 16 . J< 4010 .45 4028 .85 4078 .3'
1. 1u/ SOY . J< . 11 . 10 SO u!'l SY . 18 . 16 . J< 4011 .45 4030 .49 4081 .3'1.1 u/ 63Y .J< . 11 . 10 100uf10Y . 18 . 16

" 4012 .25 4035 . '5 4082 . 30l.lu /'l50Y . 16 . J< . 11 lSOu/ 25V .n . 10 . 11
• . 7uf10 Y . J< . 11 . 10 'l'l0" f1 6Y ." . l1 . 18 4013 .5' 4040 1.15 4518 1.25
Sunsy . 11 .10 .01 120u!l SY ... .n . 10 4014 .'5 4041 1. 20 4528 1.50
10,,116Y .13 . 11 . 10 470u13SY . ll . : 9 . Z6 4015 .'5 4042 .'5 4585 l.50
IOu/1SV . J< . 11 .10 1000"I3 SY ... . !5 . on 4016 .64 4043 .85 4901 . 5'l Ou/SOY . 11 . 13 . 11 1000u/ SOY 1.0 0 ." . 90
101l /15 0Y .18 . 16 . H 4017 1.08 4046 1.6,

4018 . ' 5 4049 . 45

Payme nt by chec k, 11.0 . , UPS/COD, H/ C Or VISA. Add $1.25 fo r
s h ipp i ng/ ha nd l i ng in U S . Cana d a an d f'.exi c o . Addit i ona l c ha r ge
fo r UPS CO O or 8LU E LA8LE. Othe r Countri es S1 2\ + 5: of order
to t al. Cel t Io r n i e re sident s add sa les t ax. f1ini mum order S10 . 00

SU IOO I , " " I> (,OVIK....' HN T O KllEKS MCE P1 E17 O N O ff iCiAl
PIJ"( 1i" ,1 O" ' lI l!'.

I NTERNAT10~ AI. E I.ECTRO~ ICS l lNI.IMITEU

435 Fir st St Suite 19
Solvang, Ca 93463
805·688·2747
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All units are brandnew
from Sanyo.
MODEL 115-B-405A
$35.00 EACH

DIGITAL AUTO
SECURITY SYSTEM
~

$17.50
$ 3,00
$ 2.50
$ 0.60

RC1458 $ 1.00
LM380 $ 1.80
LM340T-15 $ 1.20
NE565 $ 2.00

We also have transformer, capaci tors set, resis tors
setantenna transformer. Pleasecall for price.

Pre-Driiled PC Board
Iolriod Coils (Set of 4)
Multi TurnTrim-Pots 10K ohm
Trimmer Capacitor 6-35pF
MC 1358 $ 2.50
MC 1350 $ 2.00
MC1 330 $ 3.50

SANYO UHF
VARACTOR TUNER

For UH F CH 14....83
Tuning voltage+ 1V + 28V/D.C. Input impedance75
OHM. I.F.bandwidth7 16 MHZ. Noise figure11.5 dB
MAX. Size 2;>" x 1V," x '1<" . Supply voltage 15V D.C.
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

4 DIG ITS
PERSONAL CODElI

SPECIAL$19.95

NIC1 20011 2hrl $24.50 EA. ~
NIC2400 24hr 526.50EA . ......

• proximity triggere
• voltagetriggered
• mechanically triggered
This alarm protects you and itself! Entering pro­
tected area wil l set it off, sounding your car horn
or siren you add. Any change in.voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut, the unit protects Itselt
by sounding the alarm. 3.WAY PROTECTION!

All units facto assembledand tested - Not a kit!

SANYO HYBRID AUDIO
POWER AMPLIFIER I.C.

t!
'

0'.t:- o~

"'o~.. :v~

MARK IV KIT $31.50

$41.50 EACH KIT

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

-=-~~~;-. '. .. '. . ,- ._'.:_~~~-

.:ti2-·~6·~~
f • • • • • • • • • • •

Allfunctionssame asMarkIVbutthis iswithheavyduty
aluminumfront plateandcase. Canbeeasilyslotintothe
front panelofyourauto,truckorboat. Operates on12VDC.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888 R FEATURES

~
• Circuitry: designed for operation by high

efficient, high power silicon transistor
. , which enable ill umination maintain in a

• standard level even the battery SUPply.I- - ........ --=-=-_:_-........_:_-- ..
' drops to a certain low voltage.

• 9" 6W cool/ daylight miniature fluores­
cent tube.

• 8 x 1.5V UM-1 (size D) dry cell battery,
• Easy sliding door for changing batteries.

$10 50 EA • Stainless reflector with wide angle in-
• creasing lumination of the lantern.

30W+30W STEREO
HYBRID AMPLIFIER KIT

It works in 12V DC aswell! Kit includes 1 PC SANYO I~~~:::-~~~~~~~~:JSTK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

pots and special heat
sink for hybrid. Power
tr ansformer not in­
cluded. It produces ultra
hi-Ii output up to 60
watts (30 watt s per
channel) yet gives out
less than0.1% total har­
mon ic distortionbetween
100Mz and 10KHz.

CIRCLE 3 ON FREE INFORMATION CARD

~i 0.5" LED illlll
ALARM CLOCK MODULE

ASSEMBLED! NOTAKIT!
Features: • 4 digits 0.5" LED Displays ' 12 hours
real time format • 24 hours alarm audio output
• 59min. countdown timer' 10min. snooze control.

ONLY $7.00 EACH
SPECIAL TRANSFORM ER
FOR CLOCK

52.50

5W AUDIO AMP KIT

~
_ 2 LM 380 with Volume Control

Il1JJJJ ", Power Suply 6 18VDC
ONLY $6.00EACH

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consistsof 36 4­
color LED (15 per channel) to indicate the sound
level output of your amplifier from -36dB - +3 dB.
Comes with a well-designed silk screen printed plas­
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6.....
12V D.C. with THG on board input sensitivity con­
trols. This unit can work with any amplifier from 1W
to 200Wl
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

BUY 2 FO R
$4.99

TA·1000 KIT
$51 .95
Power

transformer$18.00 m_

Model 968
$4.50 each

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allboardsarepre-assembledandtested.Your whistleto
its FET condenser microphone from adistance,asfaras
30 feet away (sensitivity can be easily adjusted) will
turn the switcnon, then latched you whistle to it again
then it turnsoff. Ideal for remote control toys,electrical
appliance suchas lights, coffee pots,TV, Hi-Fi, radioor
other projects. Unit works on 9V D.C... .

• • ~ ';r.;:
''it. llii i

'j\ ,!.'

Uses UA723 I.C. and 2N 3055 power transislor as
regulator. Output voltages can be adjusted from tr30V
at an internal resistance of less than0.005ohm; ripple
and noise less than1 MV; with bui lt on board LED and
audibleoverload indicator. Kit comeswithP.C. board;all
electronic components. transformer;connectors; 2panel
meters for voltage and amp;a professional look metal
cabinet and instructions.

Model TR-88A OM 5V D.C. 3 amp
Model TR-88B O---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 walts
power outputwill 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 a-ohm

125W RMS into4-ohm
• Frequency response: 10Hz - 100 KHz
• T.H.D.: less than 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IVmax.
• Power supply: ±40V@ 5 amp

NEW MARK III
9 Steps 4 Colors

LED VU
Stereo level indicator kit with arc-shape display
paneuu-This Mark 111 LED level indicator is a new
design PC board with anarc-shape 4 colors LEDdis­
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 11 1 in­
dicator is applicable to 1 watt - 200 watts amplif ier
operating voltage is 3V- 9VDC at max 400 MA. The
circuit uses 10 LEOs per channel. It is very easy to
connect to the amplif ier. Just hook up with the
speaker output!

IN KITFORM $18.50

2 WATT AUDIO AMP

~~ WHISTLE ACTIVATED
~ SWITCH BOARD

Pre assembled units. All you need is to hook up the
speaker andthe volumecontrol.Supply voltage from 9---­
15V D.C. measures only 2" x 3W', making it good for
portable or discrete applications. Comes with hook up
data.

SUB MINI SIZE FET
CONDENSER MICROPHONE

'-

Specification:
Sensitivity: - 65dB ± 3db
FED. Response: 50Hz 8 KHz
Output Impedance: 1Kohmmax.

, Polar Pattern: Omni·directional
Power Supply: t .5V 10VO.C.
SoundPressure Level: Max. 120dB
EM4RP $2.50ea. or 2 for $4.50

.:~'! ~~~~ ~~ ; :"· ~l!·~ ·:- - -- _..

ill MARK V 15 STEPS
-----==---------$' LED POWER OUTPUT

INDICATOR KIT

eno
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FLUORESCENT LIGHT
DRIVER KIT

12V DC POWERED
Lights up8 -15 Watt Fluo­
rescent Light Tubes. Ideal
for camper, outdoor. auto or
boat. Kit includes high volt­
age coil, power transistor.
heat sink. all other electro-

With Case Only nic partsand PC Board. light
$6.50Per Kil tube not included!

BATTERIES
PK/$10.00~ICKEL CAOMIUM

2 PKS/$19.00 • _ BATTERY
ILLUSTRATED PACK
LESS COVER ' ' 0' SIZE
O. lp. 1: 3.6 Volt. @ 3.0 Amp/Hour. Consists of three each,
1.2 Volt " 0" size Nickel Cadmium Cell s stacked and plastic
film encapsulated. Tabs are provided at each end for eiee-

~r~~~r'edc.o ~~et~~o~:Ch~~:e i ~~:: i ~~a ~oce~~. C~~}: ~~~ r:~a~fl~ ~ ......,;.-----------:!~:!.!!.!~~!--.
I Y, " dia. x 7" long. New. Shpg. WI . each pack, 1 lb.

S1.20
SI.40
S1.80
$1.80
S2.20
S2.20
S2.50
S2.80
S3.80

SPOT
SPOT MOM ENTARY
DPDT
DPDT MOMENTARY
DPDT (CENTEROFF)
3PDT
3PDT (CENTEROFF)
4PDT
4PDT(CENTEROFF)

NI-CD BATTERY SALE
f2V Pack450 MZ!HR Size 3" x f" x2"

$8.00 PER PACK
4 AA Pack 450 MAlHR

$3.50 PER PACK
Allabovebatteries areusedbu lla tedate

cooe and we~Ja(antee totakebackallba:J ones for exchange.

PRESS-A-LIGHT SELF
GENF:RATED FLASHLIGHT
EXCLUSIVE!! $3.95ea Never worry about battery.

Model F·179 because it has none! Easy
to carry in pocketand handy .. •
to use. Ideal for emergency

Iight. It generates its own
electricity by squeezinggrip

lever. Put one In your car.
• ~__ boat, camper or home. You

may need it some time!

SUPER FM WIRELESS
MIC KIT - MARK III .

This new designed circuit uses high
FED. FET transistors with 2 stages

~
..pre amp. Transmits FM Range (88­

120 MHz) up to 2 blocks away and
/ • with the ultra sensitive condenser

microphone that comes with the kit.
- .' allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC·l 0S electronic parts. OSC coils. and P.C.

$11.50 PER KIT Board. Power supply 9V O.C.

.....
co
(Xl.....

121

Mini size 1" x 3/4" X3/."
Supply voltage 1.5V - 12V

Ideal for Alarmor Tone Indicator

ELECTRONIC SWITC
CONDENSER TYPE

Touch OnTouch Off
uses 7473 I.C. and

12V relay
$5.50each

lUOJ CRENSHAW BLVD., HAWTHORNE. CA 10250
IlHONE : (2111 173·1121 • 12 U ) I7t ·5112

ULTRASONIC
SWITCH KIT

CIRCLE 3 ON FREE INFORMATION CARD

KIT FORM
S8.75EA.

PUSH-BUTTON SWITCH
N/OpenContact

Color: Red, White, Blue, Green, Black
3/$1.00

N/ Close alsoAvailable
50e each

LARGE DTY. AVAILABLE

"FISHER" 30 WATT
STEREO AMP

MAINAMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid ICall eiectronic parts
with PC Board. Power supply ±
16V DC (not included). Power
band with (KF 1% ± 3dB). Volt­
age gain 33dB. 20Hz - 20KHz.

I
-:-~· HEAVY DUTY
~ CLIP L£ADS

, \) 10 pairs - 5 colors Alligator clips on a
22" long lead. Ideal for any testing.

$2.20/pack

Kit includes theUitra Son ic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to buildand a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-1 2 DC. S15.50

COMPLETE TIME MODULE
.---::-:==-~=":¥:~~:¥:!:~:;;.'="==~=-.... 0.3" digits LCD Clock Module with month

~
and date, hour, minute and seconds. As

6 uo well as stop watch function!! Battery
,,, and back up light is with the module.

. . Size of themodule is I " dia. Ideal for
use in auto panel, computer, instrument
and many others! S8.95 EACH

SOUND ACTIVATED SWITCH
All parts completed on a PC Board ...-----:::-::::-:-=~=:-:-=:--..,.....--.
SCR will turn on relay. buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V D.C. 2 for S3.00



_._-_._._----------_.\

P.O. BOX 27038
DENVE R. COLOR ADO 80227

Super LED
Rasher Kit
Great for Robot pr ojects this
simp le to bui ld ki t uses IC
ci rcu it ry to ran domly f las h 4
LEOS: 2 red. 1 yellow. 1
green. Co mp le te wit h all
part s. PC bo ard and
instruc t io ns . Size: 2~ x 2".
Operates on 9VDC.
C24407 $4.98

57.50

C23Q71

o MinImum AD Order $6 00
o Please Include $1 50 for postage
• VISA Me accepted
o Pnone orders are welcome

Send tot our free caralog of unique Items

CIRCLE 25 ON FREE INFORMATION CARD

Starsound Board
Uniqu e board uses IC ci rc u itry and gravity SWitch to
pr oduce space eng ine sounds. Point the board
do w nw ards and it p roduces "i d le" so un ds. Po int
upw ards and the so und in c reases in pulsating
freq uency to p rod uce " B lasto ff " so unds. Origi na lly
had LED ci rc uitry but this has been removed ,..i ....-·
Sound portion is 100% perfect. ~~~
Req uir es 9V battery -:....
and speaker. C24406 $2.50
2" Speaker for above. C24311 99('

HAND HELD GAME BOARD SPECIALS I
These are the complete functional ci rcuit boards fro m i
popu lar hand held games - no case or batteries supplied. i
Computer Perfect •
Has 10 LEOS and to ne signals. You try
to guess correct button sequence to
ligh t LEOS in order. Requires two 9V
batt eries. With instructions. C24404
$4.50

•

: II '. Computer Mind
~ W ~ You gue ss t~e secret number sto red in
• co mputer ch ip memory. Has 10 LEOS and

keyboard. Requires one 9V batt ery. With
instructions.

• • C24405 53.75

APRILIOOlisbf\ess

95H90
350MHz

ECL
PRESCALER

CHIP
7.9gea 5/35 .95

8038
INTERSIL
FUNCTION

GENERATOR
s.ssea 5/17 .50

ATTENTION
ELECTRONICTECHNICIANS

Highly Hle cnve HomeSiudy BSEEDeglee Program lor Expen.
encedHectromc Techmctans. OurNewAdvancedPlacement
Program grants Credit lor prevIous Schooling & ProfeSSional
Expenence. Advance RapIdly! Our 36th Year! Free Descnpnve
li terature

COOK'5 Il$TlTUTE OF ELECTROICSEMGlCEERliG
Desk 10 • P.O. Box 20345 0 Jackson. MS 39209

Send 60e For Big Bargain Catalog

'
lIIliilliillljlllJlI. 'ooo',O f a. r gal n.; Syrphn, I xc .II In ventor y ,

' ..nd Ham o H ow . q u'p montS
(OM'.lSSOts 0 WIIKIUS 0 IOU. MO'ORS
nul'tlo.us 0 W1l0lts 0 POWI. 'UlllS :::-..
su....mltG IMSlIUMlllTS 0 tUCl tOMlCS . »
~~:::u~~~~:~ : :::'':;: ~
IIJO.... uuc.s • AMI JOOU 0 'UMl'S

FREE
COMPUTER
CATALOG

UPON
REQUEST

S DIscount.
on TRS-IO'.

26 -3001 4K Color $36'0 .00

26 ·1062 16K III 888.00

26 ·4002 64 K 1 DRiVE• .• . 3~~0.00
1·100·141·0160 TOLL .111

M'ClIO MANAGlMlNT nSnMS. INC.
Downto wn PlaIa Shopping Ce"ler

11$ C, Second Av. • S.W.
Ca ito. v.c)rg;o 31728

912 377·7120 Ga . Phone No.

MA1012A CLOCK MODULE
Complete alarm clock module with special

transformer and spec sheets included.
Just add switches.

8.99 ea. 3/24

.43" Common Cathode LED Display
These are first quality RED displays

manufactu~ed by H. P.

#5082-7760 .zsea 100/$65

T .V. RAM SALE
CIRCUITS

4116-300NSMC1330 1.89 8/19.95 100/2.25ea
MC1350 1.29
MC1358 1.79

4116-200NSLM380 1.29 8/27.95 100/3.00eaLM565 .99
LM741 .29

2114L-300NS 8/29.95
LM1310 1.90

100/3.00eaLM1800 1.99
LM1889 2.49

2N3055 .79
10/6.99

TRANSISTOR
SALE

TER MS : Cal ,,, ,,, 1<:1 1'" Allo "'!> "",pp,n~ ,.e~u ,pl "n <:l flol2
Ol'<J." . "n~ 51!>.<:1<:1 S2 1'l .I""hn~ VISJ, a nd Mn ' rr e... d OIdl'"
1o' 16K RAt... o nly ~ 1415) 562-01 36, 24 I'lr, Inel uGe ' ''"I
•"J'.. 10 ' UPS P' IC: l' ~ SUOI«t to ( n.l" o- ""110o", nollee

4511 BCD to 7 seg decode/drvr 3/$2
4512 8 channel data selecto r 4/ $2
5101 CMOS 1K low power memory 10/ $17.50
1000 uF 35V axia l capac itor 10/ $2.00
10.000 uF 10V axial capaci to r 5/ $2.00
S-1OO card edge co nnec tors 10/ $29.50
Resi stor asst . fcut & bent leads) 1000/ $5
RCA phone jacks - these are super quali ty. closed

crrcuu Jacks that are the best we've seen in
years . American made. 20/$ 1.95

2102 low power 1K static RAM 10/ $9.90
General purpose silicon sig nal d iode s 50/ $2
GT5306 NPN darlington , min gain 7000,

25V 200 mA oT092 package 100/ $8.95
NPN transistor similar 2N3904 100/$7 .95
PNP transistor sim ilar 2N3906 100/$8 .95
4N28 opto- coupler 6 'Pin minld ip,

MCT·2/I L-1 pinout 5/ $2
SN76477 complex sou nd generator 1/ $2.50
New low price! MA1003 12V DC clock modu le :

$10.95. match ing case $3.95.
Opta-Iso lator Grab Bag - 50 mixed ooto-lsolato rs

from a major manufacturer. Unmarked 6 and 8
lead minid ips incl ude single and dual types
With di ode. trans is tor , and darli ngto n outputs .
Test them yourse lf and save! Not recom­
mended for beg inners . 50/$4

GODBOUT ELECTRONICS
Bldg . 725. Oak land Airport. CA 94614

r.IRr.11= 44 nN I=RI=I= INI=nRU4TlnN r.4RO

No , we' re no t cr azy•• .we ju st have a lot of par ts we wan t to
move, and you 're th e on e w ho benefits . Stock up now!

NEW PRICE BREAK:
,. f6 Kdynamic RAMs -8/$29

These top quali ty , low power, high speed (200
ns1parts expand memo ry in TAS-BO' -I, - II, and -III
computers (colo r machin e, tool as well as
machines made by App le, Exidy , Heath , newer
PETs, etc . Backed by 1 year lim it ed warrant y . Add
$3 for two d ip shunts plus TAS-BO' co nversio n
Instru cti ons. " 1«\ &" , ~ '" , ... T_ l , Co-,....o_

8/4.80

8/6.95

CALL

CALL

7.95

29.95

21.95

4.95450NS

5V-450NS

INTEL

TI PIN OUT

EPROM SALE
2708
2716
2732
2532

10/ 1.00
10/1 .00
10/1.00

2N3904
2N3906
PN2222

eno
z
oa:
b
w
...J
W

Io
s
~
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Demand for the MicroAc e is very high : use the
coupon to order today for the earliest possible
delivery. All orders w ill be despatched in strict
rotation . If you are unsuccessful in constructing
your kit, we w ill repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund . We want you to be satisfied beyond all
doubt - and we have no doubt that you will be.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

The MicroAce teach-yourself
BASIC manual.

If the featu res of the BASIC interpreter mean
littl e to you-don 't worry . They' re all explained in the
specially-w ritte n book free with every kit! The book
makes learning easy, excit ing and enjoyable, and
represents a comp lete course in BASIC
programming-from first principles to comp lex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)
A hardware manual is also included with every kit .

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a convent ional compute r
- typica lly storing 100 lines of BASIC. (Key wo rds
occupy only a single bvte .)

The display shows 32 characters by 24 lines.
And Benchmark tests show that the MicroAce is

faster than all other personal computers.
No other personal computer offers this unique

comb ination of high capability and low price.

• PEEK and POKE enable entry of machine code
instructi ons, USR causes jump to a user's
machine language sub-routine.

• High- resolutio n graphics with 22 standard
graphic symbols .

• All characters printable in reverse under
program control.

• Lines of unlimited lengt h.

'Excellent value' indeed!
For just $149.00 (incl uding handling cha rge) you

get everythi ng you need to bUild a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connect ion to a cassette
recorder and television (black and white or color);
everyt hing!

Yet the MicroAce really is a complete, powe rful,
f ull-facility computer, matching or surpassing other
personal comp uters at several times the price.

The MicroAce is programmed in BAS IC, and you
can use it to do quite literally anythi ng, from playing
chess to managing a business.

The MicroAce is pleasant ly straightforward to
assemble, using a fi ne-tipped soldering iron . It
immed iately proves what a good job you've done:
connect it to your TV '" link it to the mains adaptor
. .. and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

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 BAS IC interpreter, the characte r set, operating
system, and mon itor. And the MicroAce 1K byte

A MicrOcomputer
for everyone a'

a Micro Price
The IMkroficti - a new generation of

• I n-... miniature computers
s···t=.:.::· " A COMPLETE COMPUTER

- ..._~- for $149.00 for 1t< Kit
Post and Packing FREE

(Add 6% Tax for Shipments inside California )The unique
and valuable
components of the M icroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptiona lly low
price, the MicroAce has two uniquely advanced
compo nents : the powerful BAS IC interpreter, and
the simple teach yourself BAS IC manual.

The unique versatile BASIC interpreter off ers
remarkable program ming advantages:
• Unique 'one-touch' key word entry: the

MicroAce eliminate. a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc .) have the ir own .ingle-key entry.

• Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identi fies errors immedi ately. This prevents
entry of long and complicated programs w ith
faults only discovered w hen 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. Stri ngs do not need to be
dimensioned.

• Up to 26 single dimension arrays.
• FORINEXT loops nested up 26.
• Variable names of any length.
• BAS IC language also handles full Boolean

arithmetic, conditio nal expressions, etc.
• Exceptio nally powerfu l edit facilit ies, allows

modificatio n of existing program lines.
• Randomise function, useful for games and

secret codes, as well as more serious
applications

• Time; under program control.

/
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Exp. Date _

~
~~:~~
~~ence~ Order
Master Charge
Visa

Card No. _

JOIN THE REVOLUTION - DON'T GET LEFT
BEHIND - ORDER YOUR MICRO ACE NOW!!

Name _

MicroAce Kit 1K $149.00

MicroAce Kit 2K $169.00

Manual $10.00

1K Upgrade Kit $29.00

Shipments inside California
TOTALadd 6% TAX

pt!II-------------• ~nd Check, Money Order or quote your Credit Card No. to :
MicroAce 1348 East Edinger, Santa Ana, Californ ia, Zip Code 92705.I or phone 1714) 5472526 quoting your Credit Card Number .

Quantity Description Unit Price TOTAL

• Printed circu it board, with
IC sockets for all ICs.

• Complete components set,
including all ICs-ali
manufactured by selected
wo rld-leading suppliers.

• New rugged keyboard,
touch -sensitive, wipe-clean . I

• Ready-moulded case.
• Leads and plugs for I

connection to domestic TV
and cassette recorder.
(Programs can be SAVEd I
and LOA Ded on to a
portab le cassette recorder .) I

• Mains adaptor of 600 mA
at 9VDC nominal I
unregulated .

• FREE course in BASIC I
programming and user
manual.

Your MicroAce kit
contain• ...

Socke ts for
TV, cassette
recorder,
power
suppl y.

Z80 A microprocessor
chip, widely recognised
as the best ever made .



FLOPPY DISK 110

COMPUTER SPECIALS

SOCKET SPECIALS
14 P1nw!w-2L $ .35
2OPlnwtw-2L ••• •••••••• ••••• .75
18 PIn 1/1 15
22 PIn 1/1 15
14 P'ln .,., 10C1112 oo
1& PIn 1/1 1OCV13 00
Call1or\lOtun'leprong.

~"outl"'fS\0\"- UST SALE

~U PlU1li YrI1 5K 1150
PET2OOH 6N 99 5 'I'~ :li

EJOdySorcertJf w/l 6K 1099
Cr on"el'l"lCO Sys III 6990 &290
HorIZon I w132K CALL
PUCiIII M.c'oengone HK15 1 5~5
IPSI 1620 Dteblo RO m s2595
Madex OP !KlOO 995 675
Cent.onocsM ocroS·l 595 S2S
Soroc lQ 120 99 5 795
T. letype Model 43 l J.4~1 1 50

HlPlot P'\oller 108 5 899
HlPlol D.goh:e. 795 735
Inl. rlube It 8~5 7&4
AI"'1 800 ~ 825
Alart~ 5049449
TI99/" 11501 025
LHdf,x 12" Monitor 189 1. 9
CentronICS 737 995 899
Tre<'lCOf'l'l T-l 00 375 . 34~
TrencortlT· 200 595.525
Saf1yo9" Monolor 220 1 8~

s.n.,.o15" Mon,tor 295 . 2"'9
Senyo 13' Monllor 3~5

TERMS: UN check. M,IC. V1SA,
AMEX, CEI. or COD COO reqUlfes
2~ de~ Ch. roe Orders Illease
lOctIdeexporat.on date Foreognpey
U S Funtts. OrOerby Clhone.rna.lor
lWX. MINIMUM $10 00 . Ptee.. ..,..

~~~u'S~·S":=f::
2 lbs. For t.l>rlac. attd 30¢ foraddo­
loon.I.l lbl For ... attd 7oe 'or~

t~ 1bI. FOREIGN NXI 10'll. ship-

~,::=n..~~~85=
ot_subtecl l0ClftOrsaIe We r...
MfWI roght 10 . ", It quanhl . S. some
,,_sutlIecttoprtrQOUSrneIiIII~

~ pnang fI'\iIIy .....,., ffOfOl Ma"
Order Wco ff"MfWI the "QI'lt 10 sub-

SHIFT REGISTERS
MM500H 0uiII125 ..... . •. 50
MM5056N Oual 256 • 2 95
MM5060N 0 ....1128 .. . 2 95
2510" Dual 100 ••••• 1 ~5

28<17Q...-;I80 .. "' ~!rl
33<llOu&1llO • 4 95
335 t «lx9 FIFO . . . 17 95
3357Qu"<:1&O • 6 95
~3 1 6x4 F1FO . .. . 24 ~S

~ 10Bol Sequen(.e••• •• •. 9 9S
334 7 .. . 5~5

CTS DIPSWITCHES
CTS206·2 175 CTS206-7 1 15
CTS206-4 17S CT5206·8 1.95
CTS206-5 1 75 CTS206-9 l ~S

crS206-6 1 75 CTS206-10 ' ~5

CONNECTORS (GOLD)
OB25P (RS232J.. . .. • .3 25
DB2~S Fernale ••• ••••. 375
Hood ............. .. 1 26
Set w/Hood . S.1e S7 $0
2 2/4 4 WIW. SIT. KJP.l 2 95
43/88 WIW. SIT. MOT •• •. • 6 50
so.rlC05-100ConneclorYrNt "' 95
!5OIl 005-100Connedor sJI 3 95

AY385OC> 1 6 GiIIrnes 8I'W '" 95
AYJ8515Co!orCon..e<1I!" 2~5

AY38E03·1 RQad.1U Gill.... 89S
AY38E06-1W~I Gaml!' 9 50
AY38E07·1 St\oot,,"'OG.lrll!'.., 895
AY38910 Sour1dGene.,lor 129~

5N754 71 Tl seceeGene' lIlor 3 95
MM532Ol2 1 TV SYf'lCh GeI1 9 ~5

MM53E9 PrCO " . "1 3 95
LM1&89 RF MO(1uI,\Ior 395
MM57100 NSC CoIot TV 5 95
MM57100tCloc k Gen 375
RF Motlulalor Yr/1'w.JOoo 89 S
MlR MQdul,\lor. . 2~ 95

WAVEFORM GEN.
8038 FuncloonGen . ...... 3 9!'0
104C402.VCO 295
Ll,l 566 VCO ..... 1 95
XR22Q6 Funcloone>eoer.l.lor .•. 5 25

1 71 1 .()1 &~ &P.l ""'~ 2.95
uPd372NecFIoppy 499S
1781 o...al Floppy 29~5

1791.()1 CNaIF'Ioppy 36 ~5

uPd165~ 49 95

AID CONVERTERS
8700 8 bl! B.niIIry 13 50
&101 10 bll a". "ry 22 00
8703 8 bot TS 13 50
9<100VOIllO F'eel Conv 7 25
81SO3', Dooot BCO 13 9S
1-4Ol1 l & 6 bol 3 9S
l <108l88bol 5 ~S

~~ IOA ~~~
OAC 100 15 9S

TV CHIPS/SOUND

snnc .....MS

DYN...MIC .....M$

SOCKEnl
Wlfe WN p 3 lA ....

• Pins loo~ IIoktert.. 1

" '. ~ "" ~ "" :: ..
'" " ..
" " ~~ i~
~:

,.
:i '" H': 00 : ~ i::

IC SPEC IAL PURCHASE

. ll1J41111 111(11I5",,",1
Stlol8 411s
. 1 1 ~ IKIII po.,..
~4Kx l!la""')

~ 4o(. llnP",)

'!09&4K. 1 11&""'1
11D44I(x 1 I1fL ""'1
4011 41(. 1 tUIP.n1

~~:~ :~ 64K ~l='; *$~:g55

LF 13506 JF ET Ar\alog Mull' 8 bd •• 8 ~5
Ie M 700t5 PreCISIonStooWald'l •••••••. 2395
CMOS LED StopwalchfTlmer I. l ~ ~5
ICM 7207 Osclltalor Conlroller ••• •• •• ••••• 7.50
Seven o.c.de Count... •.. 189 5
ICM 7209 Clock Ge.....alor .• •• 695

~~~~~~}t~!~.~~~·rl~ ". :H~ I:========:=::::=:
LM 1850N GrounelFaulllC 31t 00
LM 2900N Qu ad "'"c:lI.<I,cor 2/100
l M 2917N F.C'<:1 10 Volt Con... 2/ 1 99
"Y· 3·3550 .-' 091OMM • 2495
AY·5·3507 40MHz DVM . 99 5
MEM 4963 M:>slet Stn~ Dcrtec!or 11 95
27508 32 x & Prom 11M 58001 29 5
G115M 6 ch.nnel MosICOl 1 49
ULN 2OO3A7 Clllll'll"loel O~e. •• . •. 99
2101AL-.4 1.95
MCM 14S05 6<1 bll Slal.e FQ ", 6 95
MOe 1003 (4N2810pI0 Coupler .•••• ••• 3/ 1 00
SPX33 ()pio Cou pler 31100
1H50045 CMOS Swrtch OBST !SO
VA3()45 Tr.ns .~r.'f l .25
TR 1~2A UAAT 1 .~5

~1~~Ic~~~~.~~.-: : : : : : : : : :2i~.~
5783 Calc. Con. CIrculI. 1.95
5318lV QI . Dosp. Orcutt 4 5O
8060A 8 BlI CPU 4 .~5
82$2 1 32 II 2 StallC RAM , 2/1 .99
8700 CJ 8 B.l AIO ~,~5
2758 5V·2708 EPROM 12.95
MM528ONPO .11!C2 107fTMS 4060(

. Kl\1 [)ynamoc22P1t'l RAM . .• ••.•••• •••• 1.75
66Oo4NPO . 1./-4027I2UO(M K 4Oi6I

4Kl\1 Dyn . fnIC 18 PIt'l • •• 1 ~5

7520125 !SO LM 387 12 5
1488/ 10489 •. 2/ 19 9 LM 3302 3/199
MK!SOI'" Calc 31199 l M . S58 3/1 99
LM323K •. "'9S RC "l36 2/1~
MC1372 ... 8 115 AC4131 2/ 19 9
MM588-4N a . 2~5 COM 5027 39 95
LM 377 1 25 COM 5037 49 95

OAC100 ...... 1 5 ~5

VERBATIM DISKETTES
100% CERT1 F1ED ERROR ..FR EEI

• U TUtU "'IU lEn ITY SIUlHIK t $'4
1"11'( O(SC"PTl~ PRlCE 1lO ~ 10

~~~ ~::= ~:-rtefk ~~~~ '== .1
~· 16 16 tto1t ll.lltl "'~ 17~

. 4I &l1T....tK IIWILl .U SlT'r -SIU u: SIIU
5' . " W/UI.I IM FIlltEIUT llM,

~ 7r.cll Sdt Sf<'="'dHtS eorte S3l 1~

~77· 'O t O ttolt~"S """' ftC 32~
~n· '6 1 6 tto1t H.lrll"'~ 3l 1~

• 4' rueu. Mn u: Sllll ....u:H U ITT' '''
~~ 1 Sdt~ SA ~5() M Pl~ s)H Q
!I.~·10 10 "*otr.tllAS1\1fA,,GCO 3H O
~~ · 1 6 16 ,,* otr.t t,lcro' 3'U0

• .... t..... eUTua"UUTU
F D800~1 Sdt s.,. o-.tr 3740 m!tO
F D8(),).31 32~ So'lgIf llto'ls.tr SJull )) 5()
' DeOl-Ql Sdt Oobe Densoty ) ~. O 4410
' 08»01 Sdt 00Ibr Sdec100Ibt ClfnW, 3740 49eo

YOWME DEAlER PRtC lNG AVAILABLE

Z8001 16 b<l t0 8Mb $ 18900
Z8002 16 bol10 fS.'K. . t4 900
z eo 10.75
ZeoA 14 so
F·8138501 1 8 ~5

2650 18 95
C01l102 139 5
80B0A . . esc
80B0A·" MHz 19 ~5
SALE:808 5 .. . . . •.. . 1.95
8008· 1 .. 1 . ~S

290 1 . '0} 90
2901" .... 14 '0}5
2903 4-o t s."p.tsl<:e •. Z9 95
TMS 9900Jl . 49 ~~

CP160Q 39 ~5
&502 .. . •• .. 11 50
&502" . . . •• .. 1& 9S
IM6100 .. . .. . . . . . .. . . . •. 2~95
e.aoo 11.75
68OOB20MHz 1 ~9S

E802P 17 ~S

803S 1~ ~S

8755 4~~5

87048 59 ~S

E809 •• •••• ••••••••••••••••• 37. ~5

8086 .. 69 ~5

ADVANCED SUPPORT
AM9511 AmI\. Proceu or ••• 175 00
~5 1 2"(llh Proc.ssor 175 00
95 13 UlW. TIITlong 79 ~5
AM9511 OMA Conlro11er ••••• 18 ~5

AM~5 1 ~ U"i\oerul l nlef1'UpI .•. 18 95

z-eo SUPPORT CHIPS
lao-PIC 25 MHz 8 75
18OA·PIO 4 0 MHz. ••• •••• 12 95
ZaO<:r C 2 5 MHz 8 7~
Z8OA<:TC 4 0 MHz. 12 95
Za<>DMA 25MHz •••••••. 2995
Z8QA·OMA 4 0 MHz 36 95
Z8Q-SIOJO 2 5 MHz. ••• •••• 35 95
ZeoA·5101O 40 MHZ 39~
Z8C>SIOl l 25 104Hz 35 95
Z8OA·S1C),l1 " 0 MHz •••• •••. 39 040
l ao-SIO/2 2 5 MHz •••••••• 35 95
zeo.SIOI2 "0 MHz •••• •••• 39 40

8080/8085 SUPPORT
815518156 11O 2.~5
8755110 Wllh Eprom 1M~5

8202 Oyn. A. m Cont.. ••••••••~ 95
8205 n4S 138 DecoOer 3 ~5

82 128blt lJo ;. 2.75
8214 Pnon ty tnt 525
82 18 au s Drive 2.15
822'" Cloc kGen 2 95
822"'-4 (4MH1) ~ 75
8226 au s Dr 395
8T2& Bus Onver 29 5
8228 Sys Control.. 5 50
8238 Sys. ccet. 5 50

:~~~l~.. ::: : :::::::::: : i : :~
8255 Prog 110 , 6 50
8257 Prog OMA 16~5
8259 Proo Int 17.95
82 75 CRTControlle "'9 ~5
8279 Prog .~ 15 ~5

lI800 SUPPORTCHIPS
ea l 0 128x 8 Rarn 75
582OPt A 5 95
&821 PlA 850
&828 Pnonty Inl ~ 95
6834·' 512 x 8 Eprom 1&95
ea"S /H D-4&5Q5 CAT Cont •••39 95
6847 ColorCRT ,,~ 95
6850 ACIA 5 ~5

&852 Senal AdlIpier 595
&860 Mode m l0.~5

6852 Modulalor 11 ~5

68 71,1,1 0MHz OSC 25 95
6875 6 95
E880 au s Dnver 2.95
~88 19 95
lS8O<I7 24 ~5

11502 SUPPORTCHIPS
~20 PlA •• ••••••• ••••••••••••. l50
5522 1041.'11 11.95
M30-002.003.004 .005 •••• •• 2 1 .~5

6532 1 ~ ~5

5551 19 95

PROMS
2708 450 ns 825
2708-6650ns 7.50
1702" ~5
2732 7"' ~5

271&-5V 1 4 ~5

27 1&-5V. 12V 1 ~ ~5
2758·5V 19 . ~5

5103AO 1 3 ~5
S20<4AO 1 . ~5
IM 5&10 3 9O
SALE 8223 32 Jl 8 2.~5

62511 5 512 x 8 (lS) ••••••. •• 16 95
82512332 l18 , 49O
825 126 25& x 4 ~. 4 90
825 1Z9 258 x . (1'5).. 4 90
82S 13O 512 x 4 100 6 50
8252 3 6 ~5
82S13 1 149 5
82S137 14 95

NOTE : WE PROG RAM PROM S

CHARACTER G·EN.
2S13<x:ll (5I/)U pper 9 50
2513-005 (51/)l ower 10 9S
2S13-A0M3 (5V) Lower 1'" ~5
MCM5571 11.75
MCM557 1A 11 75
MCM6574 1"' SO
MCM6575 14 50

UARTS/BAUD RATE
TR l eo2B ~V. 12V) 395
AY51013(5V .1M 4 9S
AY510t 4A/1 512 15,, 4V'1 69 5
AY510 tSA/1863 15V1 6 95
TMS eo l 1 1 ~V . 1 2'11 ~~

11.46<102 7 ~5

IMfS.'03 8115
Ol3SOUSRT 995
1671B " w os 1495
U Ll Tfl1472a U
MC 14. 11 11 95
. 701 14 95
WOI9:' l 99 \
COM5016 18 9S

KEYBOARDEHCODERS
AY5-231& 13 75
AY5-3600 13 75
HOO165 ~~S
7. ce 22 _ 995

SHIFT REGISTER SALE
2503V •• •• ' .• 9 2525 1."9
25004V•••• 1 "'9 2527 1 "9
2507V ••• • l .9 2528 1. ,,~

25 17V . ... 1 .9 25Z9 •. •• 1." 9
252 . V• .•. l "'9 2533 .... 1 "9

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICESI
1. Proven Quality Factory tested products only.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1981 CATALOG AVAILABLE SOON.
Send $2 .00 for your copy of th e most complete catalog 01 computer products.
A mu st for th e ser ious computer user.

MICROPROCESSORS ...------=====----,

1 K

.....
SIEMENS
1429.00

SHUGART

SwIyo Vt.4" 509
If' BIW.. . . . .. . •• • 1&900

s.nyo VM 4212
1 5~ BIW 2"'900

s.nyo15013
13" Co4or "'2900

l eedell l 2"••••••• •••• 149.00

: ,

IAL
l &K NtH MIts DrnMtie RAM ao..

"-em. & T" t.d 11SI,~5 ..,t

EXPANDORAM II MEMORY KITS
* Bank Sele c tab le * Uses 4116 200 ns.

: ~~~~t~~ot~~:~rM~Z ± 16VDC

Expa ndo 64 Klt (4116)Asse m. & Tested Add $50.
16K $249.00 48K $435.00
32K $289.00 64K $505.00

$49.95 TRS-BO/APPLE $49.95
MEMORY EXPANSION KITS.

41 16's, 16 K (200 /250 ns.)
8 pes for $49.95

w(in structl ons & jum pers
Call For Volum e Pr)cing

* Soecrat TRS80 Schematic . . . . • . . S 4 95* ExpanSIOn Interf ace Scbemanc . . S 4.95* Ex ns ron Interface Conn ec tor . . . 7.95

MONITORS
s."yo 5112CX
Gr.."~ . .. S27~.00

Sanyo 5012 CX
BIW. ••• 27~ OO

~~~~p~~..':~I~. """,.,
• ~~~.VAC.50 :::::=:-:::::;;
. 72. 80. 96 . 1 2O ~ -

132 Cha rlLlM REG $7~ 00
. S. . ·TIMI SWlte/!

WITHALLOPTIONS ACP PRICE $699.00
Opt.on ' /oK' Tel1Tllnai 50"" Buflef (1920 Char.I ••• ••••• $50 00
Opt.on ' S' Hogh Speed ~pef AdvInce & Gr aph OCS .. ..... 50 00
Opt.on 'T' Trlctor FHd .. . •.. .. 5000

SAU! • SY8I!X COMJ't.IftR BOOKS • SALlE
~502Garnes .•• $ 1 2 ~5

lnt.o to Pef'lOnll & Elutor>essComCl.,,hr'll •• 12 ~S
MorcoptOCes\Ofs F,om Choper; 10 S~I,,,, s 129~

Mo(:' oproc. n or Interlaetng Tet;t>noQucK .... • •• 12 9S
f>!'o9rarnmng l he zao •• 12 ~S

Proo.II.......nglhe Z8OCX> .. . . •••. 12 ts
Proo'lrnmlflQ l he 6502 ••• ••• 1295
r.502 "pphU. I.ons Book ....... 12 95
CPMH andboo'< 1295

PERSCI MODEL 2119B
DISKETTE DRIVE
3.2 Mbyte s capacity
(unfor matted), max. seek
time l OOMS.
ACP Price . . . . . $21l1li.00

UV IIEprom' raser

~
Model UV.-11E S 8e.a S

• Hold s 4 Eorom's at a time.
Backed by 45 years
expe rie nce .
Model $oS2T• ••$285.00

Prot essionat tnoustna t MOdel

. X CI'S ,,~

. SIlIIIC....... ...-a

. 1. prwUtIle~

• ~'IJO IIldI _ c'- _",

:?::~=" ~"--Iiiilw.~. X I_ le ' .... __

· ~llitn bl.o rUlo/l

: =t:::~c•••••"'1
• 'E*"~lI0W $189500

DATA BOOKS. COMPUTER BOOKS
1980 IC Mi ster $5~ ~5

INTEL Data 8ooll; 1.!IO
lNTI L MC5 85 ManuaJ 7.!IO
SAU • os.o".. aooKS • SALI ....
II'll ro IO MoCtccVol. 0 12.!lo
Itltro 10 J.4.cro& VoL1 12.50
8OBOAProg..mmong 12.50
6eotI Prog ..rnm ong 12..50
Z80 Proora ", mong HI 00
Vol. II Some R&lJM lCfCPI'OCeu orswlBonder••• •• •••••••• 27.50
Vol "I Some R. &ISuppor! O'W:" wlB.nOet" 18 50
Ill l ro 10 MoCf'O$ Valli!. ••••• ••••• •••••• •••••• ••••••• •••••• • 18,50
aoee Prog..1'nI'lW'IQ 1 . ~5

zaooo~ 1• .~5
Intro. 1oPaICaI. . . . . . . . . . . . . . . ••••• •••••••• 1• .95

CENTRONICSPRINTE~
Model 73 7 -

• Centron ics complete printer
• The 737 ha s OWlryt h lng . Oleck

and compare tbe features,
• Newlowprice $8315.00 _

The Vista Y300 Printer

Z-SO/Z-SOA/SOSO CPU BOARD*On boerct 2708 * 2708 1nc:11.Id«I ("SOn.. )
*Powet'Of'I jump * Completely -xbt.cl.
• Z-ao Auernble<l and T. sted $18500
• Z..eo Krl $129 .~5

• Z-80 Bare PC Boe.rd. •• . $ 3. ~5* For.MHz Speec;lAt:k!$15 00

8080A KIt. . . . . . . . $ 99.95
8080A Assemb led $14 9.95

5-100 MOTHERBOARD SPECIAL
8 slot expa ndab le wIt! conn.
reg $69 .95 .. NOW $5 2.95

$300.

:, .

IU.M

111.N

~
$74.IIS

call For Volume Discounts

ADVANCED--~~~~~~~

.------COMPUTER
RODUCTS

L
DISK SUBSYSTEM

s..mens FOO120-8 (2J V1STAFloppyCon l.ot­
Ier (S-l OOl.Case. Powe.Suppty&C&bHl.CP/M
Oosk ep.rl tll'lg Syslem rnb4ed & T. sted
W.lnul Wood SIdes; 114"-00
*tIIltl llll ILlm 1111,..1c\.I I. TIllS~*

SAVE S300 00 1S1 mooVALU

IMS STATIC RAM BOARDS
250 ns. 450 ns.

$209.00 $ 189.00
$449.00 $399.00
$729.00 $629.00

8K Static
16K Static
32K Static

ATTENTIONVIDEO HOBBYISTSlII
* BOX BUILD ERS* USE AS REMOTE TUNE R/T IMER* FULL SCH EMATlCS AVAILABLE* FOR ON LY $5 .901 - FREE W/PURCHASE

A Recent Spta,t,1PwcN.~ AIIoooo-s UsTo PreHn! The FoIlowlrv

NEW, UNUSED COMPONENTS_ no ICI YDHDI _ 1",,*,
1 UHFM1FT_s.tJI~ llfiti,"~-.»s

nVllllo~1ar

1 1lf~WIttIA<.OolYdeon;MS

~3or4~

3 OOUIttlCk McQM 1'MFI..OItsart-,....
4 :O Ol'wl'o tl 7~ 0hr!l~

~~Sft ~AJThtNRit.. ..,
llAtUIErdosuf. Sn~

MODEL206l1
lI4K DYNAMIC RAM
MODULE $800.00

• Dts9'*l Ia IEH "":IpoMd$- 100..-• Suppcrlsl"'SAHlP' IrIlI"tWltf'$
• Operaln """" ""'* ar-SOIOor

I ·tllt.ld $-l oolys:t1n\.
~prncf1Sor '~

,",", 'Il'''tlOlI'I
. en·trlICt S1l*" aIowI$yIIIe!fl

I"III'IOi')'fJq)ll'lS(lfl" "
~ttt ....,~

_.
. Il¥* SfleCtp:r1Snnu lS
~·tflICUbIf

eS-1OO32K(uses21141 ~~!
ASSEMBLED Kit l'/'¢ r
45Ons. 389.00 45Ons. 339 .00
25Ons. 409.00 25Ons. 359.00
Bare Board 39.95
Bare Board w/a ll parts less memo99.95

TRSSO ADI>ON
The VISTA V-80 II.
Disk Drive System
... Itr lIu. I,.. CapdIJ. PI1c<
T1lIIIaI.Y-II ...IMlJd.III ...I ..... r ..
... TlWI. U'llt... Itt,." clJldtJ. '" call 1111.-• YrstIoIIIr$l 02Kbyln la lYcloo ShD"saK ThIl'S m :_ b'flHPlfI2iwt.. ...
• Tllt Y«J operlllS at 12fM .....-40r!1s 1orTR:S-IO Our clrw Clll opll'Mf

a! Sn!Lbultrl1SO'1locrl TJIS-eo ......CIP"*ltlhlt tPMd;Ihfttbt. V1Sta ..
putpOI/'f' tIl1tIf 1CCtU1_at 1M

.TIltIlty~ItIlt '/lllll Ill~_operabnCl ",,1fms.

• UpglDd ""..... 1rauJed s"rod~ $288.00

VISTA DUA L V-80 _ _ $1170.00

lISoo MICROMODULE N PRICE LIST
MODEL NO OESCRlP11ON PRICE
9600A Song" Bowd Moeroc:ompuler $-495.00
9609 Advaoc ed SII'lQIe ed . Comp 168(9) 59 5 00
960 1 16 8«;)1 Mot'* Boa rd 175 00
960 2 Card c.;e 75 00
9603 8 8«;)1 Mot her Board 100 00 .
9604 Powef Supply 27500
9605 DC Input Power ~y 32500
9610 UNlty Proto Board 3900
96 11 Anth. ProctMemory Mod ule 49 500
96 12 Buttered Ult~ty Proto Boar d 49 00
961 6 32K EPFJOM/RAM Modul e 25000

:~ ~~n~=:'?toH~ule ~~.~
9622 SeoaJ-Paralle l 110 Mod ule 325 00
96 27 16K SIa lIC RAM Mod ule 47Qtl s 39500
9629 32K Sta tIC RAM 450n s 695 00
96 29A 32 K StatIC RAM 200ns 895 00
9630 Card Extende r 68 00
9640 Ml,/llIple Progr.rnmab'e T.mer 39 5 00
96 50 8 Channel Ouplell StoIl.1lIVO Mod 39500
96 55 ln l itl logefft Tape Con l roUer 55000
96103 32132 l1O ModlJIe 275 00
96 702 Cor!lad OMure Modu le 350 00

RETAIL STORES OPEN MON 'SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS :

~~g:~:~ ~~~OE;~:;,;:'~":;: ·T~~,I~. ~~.9~~270! ~:;I~~:; 1~t1~~I.":I:.hoU" Direct Order Lines: (714) 558-8813 1310 E. Ed inger (7141953,0604
C'~.9 Soon - STORE. 3 S4?W T"mbl. Road s. . J ... CA "131 . 1408 ' ""'0'0 (800) 854.8230 or (800) 854.8241 Sant a An a, CA 92705 TWX : 9 1o-~95·1565

THE VISTA Y·200 FOR EXIDY
Pr1ce: Sta r110g as low as 111 " .00- --.. '-"'r~""""
YlOO E·X1 400 1 ~ ?Sib! 119900

s.r: ~l':ls 1 ~9 00 I_....
YlOO E<)(I 600 3 Dowt. 3lt1s. ) .--'o?OO E·31 11 M( G 3 Dowt. 31 k 199900_....

s~\.~\ SD S~m~g~~~s ASSEM

SBC 100 SIngle eo.rct CotnpuIer (2MHz ) S2fS5 00 $ 3<I~00

sec 200 Song" Board CotnpuIer (.J,4Hz) N9 00 39i 00
zeoStarlKSysl.m 3 1 ~00 ..~OO
W B 802. VocaoD,splay Board 335 00 45900
Ver...FIoppy 11 32500 429 00
Expendo PROM 115.00 225 00
SOl 00 Compuler Syslem wl$4K 59Q500
50200 Compv!er Syslem wf&4K 7~5 00

en
Q

Z
o
a:

@
...J
W

6
1S
<a:
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7400

CMOS

....
<D
0>....

" 00
" 00
1I00

"00" 00

' 00

"00
"00
"00

$50(900

$,..500

11000

"'00

$17500

n W UIE.,.
Adll..995

'"

.""'­$611100

""00

EXPANSION CHASSIS",__£900: _ _ "'_......_-0,-_ .._
-.,. _~E.lo., .._
_ b_e-t........ _ _~O...,__

;=00.-,'"SM;:QO

PlK l m) ""'litE
zeo 23900
6502 37500
1102 19900

l U ll
sc-sectee
Al""eoo-Yo

,....,....L
.... erncrucs·

INTELLlVISION
ACP l OW PRlC1:.

$259.95

• DOS 33 UIV'D KIts 2~mortsklr'Ot 1l'l 16'J«klr
1cJIT'QI1 16500

. lAo..inlMtI Hno-f t.luslC b'll bnt )'t'l -
t6tNmtis ~oo

. tcntder l l AMs.an Kt 2O"ll ",,*"~

sPNdrcrwe n SI..QXrtS stnlMI~ Ael1.ad
dosIl;hlrdl'lilld:McN~cI'l!Icblg.

~IT\h.IlIlYtrdl:J"t.,ad
. h gl Rm$ll::n lCll AdtlltxeO.ll.w w

cNl'IrI<l~lI(ftlllhscalll'M"ClMlenl ~oo

•~ HMHrn Expn.on cNSSl$. aI"O't sIoU
b~tbttM-.t(lsoftw¥lstleclZJll

IrcludfsporMf~

• SrNtl TerrilNlI:ie SOx 2.. VdeoCatd
• S.,nm X·l0
. ~ SWot~ Woth ~ I~ lnlettKt

Cn
• NEW' C"""ru ~IfSyswmsAPPlEClodt

Orty $12.95
• NEWZ·8CJ Set1cMl b APl'LE CPM22 & I.II1ASIC

SO 132500
• NEWCMom.IU~ts~ b

""'"

Personal Computer System
ATARI800 $825.00
ATARI400 $449.00

n w Siu
'.12'95
,,*,"95.,.

$18900
18000
18900
26900
17995
26995
25995
24995
16495
1't995
125 00

PltUUI " , nlt E
650'2 1~00

6502 23900
zao "0900

'UII
KlI.I·l
SYI.I·l
C"""",,,

TEXAS INSTRUMENTS

. ·APPlEfAN" - Ctm lhtnNl pratJlems lrcmllYetCfOWded
macI'ws~spec:lfalylor'" S49i5

. ·8rr3 · - Ntweo x 24 Vdeo9oa'dlor.....~
~lt*... PucaI $32995

• 'BARW,lJlcrHI'lWtl.PxUd HEDS-JOOO B¥ Cede
I'!W1dlo...... $19900

• ' SEC APPlE Mf'-S CI\wrleI NOInlIIbc:e~J
ISSei'ltJlId-.lRStld . . ... . $99 50

• "'YISTA AI'PlEeo TRACK DISKDRIVE" F~ AM--on lor
AA* 5%' IIOTPl S4S9oo

• •APPl,H ORTlVJf' $11500
. ·APPLE CRYPTEXT" b lY~~iRl

SfICl.tIlJ ., ~ $4..900
. ·B2IAT GrJPla lrlleliaet C<lrdby ~ 2 . $ 1 ~ 95

• r DISkDrMS lorAppt, ecoo• .DOS. TwoS'
lII'Msealn:lntallll . $t ..5Ooo

. · I.IICROUOO[I.I· - DC Hayrs ... $31995

. · DlGtSECTOfI" ColMtts w:leo rp,Ab HrAts
!1fIPI'lICS ....... .. $)4995

. v.s.cae Ktypa.. H\I'I'tlercUypidvrdl. ... ESC.
--.l -lo:ey!;lorVllSC*~lt*y $16900

SINGLE BOARD COMPUTER SELECTION GUIDE

1.tnUsnllE - "PI* II~ of sur RKIln m ...... ..,.. - IM ws 5llTlAIttOllofWnltm Gu1I9'l
AUnCfldlsk . . . . . . . »495 -.lStHlSIlcolll'lg~d1or"N_ 12995

2.mlllct.... ,..,.-H~ Aes.TIIn:l lfts. fte. $10995 5 ''''''Tu'''~ ' $7"9!l
3 ·1Ur~ -AR*H....,.,ofhl'U!tla'lNartD 6 ·......' T.. IOl" · S6.t95

Qlmt0GM.tt( . S19i5 l n WlAppez.&OCP/I.ISC1ftwart C.1Ilb'Pra

NEW APPLE PRODUCTS

NEW APPLE SOFTWARE

99/4 PERSONALCOMPUTER
Supenor Color, MU SIC, Sound &Graphics ­
& a Powerful Extended Basic - All Built·ln .
Now! Special T.V.
Adapter lets you use
your existing T.V. set
asacomputerdlsplay.

~Apple" II 16K
~ - Apple@ II Plus $1150

DISK SYSTEM SPECIAL~ Apple II Plus w/4 8K Supermod Video Modulator
Disk II w/Controller Intege r Based ROM Card.

ACP PRICE $1969.00

DS65Dq'S«tIX $34900
AppleG~s Tablet 67500
OC Ha~s Mo:Iemli 34995
b ll'lll'Co**&OoIU !r9S00
DISl<:.II 45900
PaKaI Lang System "50 00
Parartl Pnnler Card 16500
Clll'1YT'l1'IQllOl1S Card 18900
Bus.ness Software AIo 62500
Caws 10MtQibyle DI'Nt

"62500

FLOPPY DISK DRIVES
Tandon TM1 ()()ol 514" DIsk Dnve 249.95
M PI 851·5 ·,40t~ks 239_95
Shugart $M()()o5"''' 35 tracks • . ••.• • . 295 00
Shugart 6OOI801R 8 47500
5,emens Shugart Compatible Model

FDD-120-8D 42900
PERSCI Model 271 Dual 1195 00
WANGO/S IEMEN5 5\ DI'lVtI •• • . . • . 290 .00
MPI 85 2 51..

w oual. 348 .00
WANGOISI EMEN5 282 Dual 5\ 395 .00
WANGO/SI EMEN$ 82 .. ..• • . . .. .. .. • 29000
MPI 91 Double Track DenSIty $Ingle &de,

80 Track s •. . . .. . . . . . .. . • . .. .. . •. • . . . 375 .00
MPI 92 Double Track Density Doubl e Side,

160 Track s 75.00

I:!:iCCONT1NENTAL SPeClALnES

.... IJI·J 40-eNmellcgc MonItor 58500
-...1111-1l.c9c Menu. .. . 6000
..... lJI·t l.oglcMonlltV" . ... " 147.00
IA,X·1DG 100MHz Portable f~ Cwttef

.. .. ..... .. 149 00
.... l1-1 Ov taJlCOC PrUle 5000
.... l1-IE""""" Leo< Probe 2800
.... l1-1 H</tSoeod Leo< Probe 7700
.... LPK·l l.o;pcPrttleKII. 2195
.... LTC--l ,lTC·t loglcaIAnat)'SlSKlls 2201250

DlGrTALKER"" DT1ClOO. hH' c:oraiMd
bOMl thee - wtttl ..... -1IPMk« Mel_
power IJUPPIY -cen **off W'f~_ ..,44-. $485.00
DlQrTALKER"" DT1050. ChlpMttorbl.l lldlng
DgItaIW Into your own~...,.

$95.00

~~~'_~l
m~ MUSIC MACHINE gc
_ WITH 9 VOICES!

. N£WI U_" Stlll ol " Arl lSl Ted'IOcIQy. ~

rriy_~b9_ . u.s: Il'ftt AYHl91Ih lll P'lllla
nnt_ ."""_gtrlDlIdlPyrwAlfIll;.-ll .NJ­.,...,.. • A"U"".~

u"..u rum $129.95

1.19
89

248
189
189
1.99

89
99
99

220
1.15
1.15

98
98

1.15
95
89
89

1.49
1.95
1 90
1.9 5
1.95
1.95
4.95
1.10
1.10
1.69
1.79

98
.98
98

2.95
69

249
.59

1.15
440

.59
1.10
1.29
1 95
1.10
1.29
1.15
1.95
1.95
1.65
165
1.49

.99

.99

.73

.73
2.75
2.15
.69

1.95
1.95

65
1.95
1.95
1.10
2.95
2.95
1.75
2.29
1.99
1.99
1.99
1.99

35 14lS1&4N
28 74L5165N
28 74l5166N
28 74LSl68N
39 74LS169N
28 74LS11ON
39 7"lS173N
39 74L5174N
28 74LS115N
39 74LS18 1N
39 74L519QN
41 1..LS191 N

1 25 74LS192N
39 74LS193 N
26 74LS l94N
38 7" LS195N
38 704L51~N

39 74LS191N
39 1"LS221N
39 74LS24ON
26 14LS241N
39 14LS242N
.79 74L5243N
39 14LS244 N
26 74LS245 N
.19 1" l5247 N
.19 74LS248N
.79 74L5249N
26 74LS251N
.35 74LS253N
35 74LS257N
45 74LS258N
59 74LS259N
68 14LS26ON
45 14lS261N
65 14LS26SN
99 14lS273N

1.19 74LS215N
45 74LS2 19N
15 14LS283N
.15 14LS29ON
.75 74l$293N
88 74l$295N
98 74L$298N
45 74lS324N
45 74lS341N
.49 74lS348N
49 74lS3-52N
.55 14LS353 N
.55 14LS363N

1.19 14L$36 5N
1.35 74lS366N

89 74LS361N
.89 74lS368N
.79 74lS313N
.59 74lS374N
89 74LS375N
89 74lS317N

1.25 74lS385N
1.49 14lS386N

79 14 lS39ON
.79 74L539 3N

2.49 74LS395N
1.19 74L$3 99N

99 74l$4 24N
.99 74lS668N
.75 74LS610N
98 81LS95N

1.15 81LS96N
.98 81LS91N
.98 81LS98N

74LSOO
14 lSOON
14lS01N
74lS02N
74lSOON
14l S004N
74l S05 N
74l S06 N
74l $09 N
74l 5 10 N
74151 IN
74l512N
74l513N
74l514N
74l515N
74L520N
74L521N
74LS22N
704LS26N
74LS27N
704LS28N
74L$JON
14LS32N
74lS37N
14lS38N
14lS40N
74L$42 N
74L$4 1N
74LS48 N
74L551 N
14L554N
14L555N
74LS73N
74LS14N
74L575N
14L576N
74l578N
74LS83AN
74LS85N
74LS86N
74 L590N
14 L592N
74l593N
74LS95N
74LS96N
74LS107N
74l5109N
74L5112N
74L5113N
74L5114N
74LS 122N
74LS123N
74LS12 4N
74LS125N
74LS 126N
74LS132N
14L5136N
14L5138N
74LS139N
74LS145N
74LSl48N
74LS 151N
704LSl53N
74LS.1504N
74L5155N
7" L5 156N
74L5 157N
1"LSl58N
14l516ON
74LS 161N
704l$162N
74LSl63N

LINEAR
78H05 5.95 LM1414N 1.90
78M06 1.49 lM1458CN/N .49
78M.G 1.49 MCl 488N 1.49
lMl05H .99 MCl 48 9N 1.49
lM106A H 2.95 LM 1496 N 89
l MJOOH .79 lM1556N 1.50
LM30 1CNIH .35 LM l 800 N .79
lM304H .98 l M1820N .95
LM305H .89 LM 1850N .95
LM306H 3 .25 lM1889N 3.95
LM3Q7CN/H 29 LM211 1N 1.75
LMJOBCN/H .98 lM2900N .99
LM309 K 1.49 LM290 1N 2.50
LM 310CN 1.25 LM2917N 2.95
LM311D ICN /H .98 CA30 13T 2.29
LM3 12H 1.15 CA3018 T 1.99
LM3 17T 2.75 CA302 1T 3.49
LM3 18CNItt 1.49 CA3023T 2.99
LM319NJH 1.25 CA3035T 2.75
l M3 20 K·XX· 1.49 CA3039T 1.49
LM320T·)()(9 1.25 CA3046T 1.29
l M32Ot+ XX' 1 25 U A30 53N 1.49
LM323K 4.95 CA3059N 325
lM324N 1.25 CA3060N 325
LM 339N .95 CA3062 N 4 .95
LM J4OI('XXo 1.49 LM306 5N 1.49
LM 340T·XX· 1.25 CA3080 N 1.29
LMJ4 OH-XX' 1.25 CA3081 N 1.69
LM344H 1 95 CA3082N 1.69
LM348 N 1.85 CA3063N 1.99
l M358C N 98 CA3086N 1.29
UA360N 1.49 CA3089N 2.75
l M372 N 1.95 CA3096N 249
lM376 N 3.75 CA3097N 1.99
lM377N 3.75 CA3130T 2.49
lM380CNIN 1.25 CA3140T 249
l M381 N 1.79 CA3146 N 2.49
LM383T 1.95 CA3160T 1 49
LM386N 1.49 CA3190 N 1.95
LM381N 1 49 CA340 1N .69
LM390N 1.95 MC34 23N 1.49
NE53 1V!T 375 MG34 00 N 395
NE555V .39 SG352 4N 395
NE556N $ CA3600N 350
NE561T 19.95 l M3900 N 59
NE5628 795 LM3905N 149 ·
NE565N /H 125 LM3909N 98
NE566HN 1.75 RC4131N 295
NE567V1H 1.50 AC4136N 1.10
NE592N 2.75 RC4151N 4.50
LM702H 2.99 RC4 194 495
LM109 N!H 29 RC4 195 440
LM110N /H 98 ULN2001 1.25
LM11 1N!H .39 ULN 200 3 1.50
LM115N 1.95 SN75450N .59
LM123N/H 75 5N75451N 49
LM733NIH 96 5N150452N 49
LM139N 1.15 5N75453N 49
lM741CN1H J3 $Nl5454N 49
LM141CN-14 .19 $N15491N 89
LM74 7N!H 79 SNl5492N 89
lM748N/H 39 SNl5493N 89
LM760CN 295 SN75494 N .89
LM t 3 10N tOO

59
39
44
59
69
95
95
69

295
295
295

62
1 95
120

99
67
67
67

1.19
82
89
69

1 65
95
95
89
87
97
97

120
195
169
595
.79
89
89
85
85

180

"1.75
.75

1.95
1!I'
995
390
115
1.15
.85
85
85
85
85
as

139
139
139

95
105

89
2.15
390
390
1 25
.9 5
88
88

.79
.79

1.90
1.90
190

.99
2.95
2.49
225

12.95
12.95
12.95
12.95
8.95
495

.39
1.65

69
8 9 5

75
95

395
L39
139
139
3.95
1.69
1.39
1.39
4 95

99
2.25
.39
39
.39
.4 9
.4 9

1.65
39
.39
99

185
2.39

.8 5

.8 5
249
495
185
185
185
1.19
249
350
2.10
239
230
2.39
2.39
2.59
2.75
2.75
239
"39
2.39
7.95
695
1 50
125

.19 5N14123N
22 SN74125N
22 SN74126N
22 SN14128N
22 SN74 132N
23 5N1"136N
23 5N14139N
23 5N74141N
26 SN14142N
23 5 N74 143N
22 SN14 144N
29 $N74 145N
29 $N74 141N
39 SN74 148N
59 5N741!lON
29 5N74151N
29 5N74152N
22 $N74 153N
35 5N74154N
29 $N74155N
29 SN74156N
29 SN74157N
29 $N14158N
29 5N14 100N
45 $N 14 161N
23 5N 1"'62N
29 5N14 163N
29 SN141&4N
29 SN14165N
29 5N74166N
24 SN74161N
19 SN74170N
57 5N74172N
79 SN741 73N

.79 5 N74 174N

.19 ~N74 115N

.19 5 N74116 N
59 $N 74 171N
.79 $N74179N
23 $N74 180N
23 $N74 181N
23 5 N74182N
23 SN74184N
29 5N74 185N
23 5N7416eN
39 5N74188N
.34 SN74190N
.J8 SN74191N
36 SN74192N
38 5N14 193 N
36 5N 14194N

400 5N1 4 195N
59 5N741~N

1.10 5N74197N
1.10 5N74196N

55 SN74199N
65 SN74221N
39 SN74251N

175 5N74273N
39 SN74279N
.65 5N74283N
52 5 N74284 N
49 5 N74285 N
.72 5N1 4290N
65 5 N74298N
.12 5N14365N

310 5N74366N
.99 ~N74367N

32 SN74368N
53 5N74390N

1.95 SN74393N
.29 5N74490N
.39 .

,35 C04 09 3
,35 CD4094
,35 CD4098

1.39 C04099
29 MCl4406

1 39 MC 14409
49 MCl 44 10
.49 MC144 12
.35 MC144 15
.29 MC144 19
49 CD450 1

139 CD4 502
1.15 CD4 503

.59 CD4 505
1.19 C04 506

og CD4507
.49 CD4508

1.19 CD4510
1.19 CD4511
1.15 CD4512
.38 CQ.4515
.79 C04516
.38 CD4518
.65 CD4520
.85 CD455 5

129 CD4556
45 CD456S

325 14COO
2.15 74C02
3.25 74<:04

.95 recce
195 74Cl0
129 74C14
125 74C20

.95 74C30

.85 74C32

.85 74C42
1.75 74C4 8
1.25 74C73
.99 74C704
69 74C85
.69 74C89

1.10 HC90
1.10 704C93
1.10 74<:95
395 74Cl01
295 74C 151
995 74C1504
1.39 74C157

.75 74CHIO
35 74C 16 1
49 14C163
.35 74C1&4
.35 74C113
35 74C174
.35 74C115

129 74C192
.35 74C193
.35 74C195
.35 74C922
.35 74<:923

1 95 MM8OC95
295 MM8OC9 1

SN1<WON
SN1401N
5N1402N
5N1-403N
$N140-4N
SN1405N
SN10406N
5N1401N
SN7408N
51'410409'"
5,.,14 10'"
51'41411,.,
SN14 12N
5,.,14 13N
5N14 14N
5H74 16N
SN70417N
$N7420'"
5N7421N
SN7422H
5N7423N
SN7425N
SN1426N
SN1427N
SN1429N
SN1430N
SN1432N
5"'1437N
5N7438N
5N1439N
5N744O N
$N7«1N
SN7442N
SN1«3N
SH7444N
5N7445N
SN1446N
5N1441N
5N144 8N
SN1450N
5N7451 N
5N1453N
5N70454N
SN7459N
SN1460N
SN1470N
5N7472N
5N70473N
5N7474 N
5N7475N
5N7476N
5N7479N
5N7480N
SN74 81N
5N7482N
5N7483N
SN7485N
5N7486N
SN7489N
5N7490N
5N7491N
5N7492N
5 N7493 N
SN7 494 N
SN7495N
SN1496N
5N7497 N
5N74100N
5N74107N
SN74109N
SN74 116N
5N74121 N
5N74122N

C04000
CD4001
CD4002
CD<006
CD4007
CO<OO6
co-eos
ec-c-e
C004011
C04Q 12
CQ.I.013
CD40 14
CD40 15
CD40 16
CD40 17
CD40 18
CD4019
CO<o2O
CD04021
CD4022
CD04023
CD4024
CD4025
CD402 7
CD40 28
CD402 9
Cl>I03O
CO<03 1
CO<032
C0<Q3.4
CO<035
CO<037
coeoeo
C04041
C04O<2
C04043
C04O<4
C04046
C04047
C04046
C04049
C04050
cc.o51
cc.o52
C04053
CD4055
CD4088
CD4059
CD4060
CD4066
CD4069
CD4070
C04071
CD4072
CD4073
cosors
co-ore
cc.on
CD4078
C04061
C04062
C04065
C04069
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$125
$125

"5O
$65 0

$450

5 A MP 115VAC

$ 1. 15 EACH
10 FOR $10. 00

S P O T
RATED 6 A P.4 PS @ 125 V
11" • 40 BUSH I"'G

$1.00 eac h
10 for $8 50

100 lOr $75 00

S TANDAI'D MI N I T O G G L E

W IT H S O LD !: I' T r: "",... I HA L

RANSFOR

it·

-----SUBMIN I AX IAL LEAD RED
MV·50 4 FOR $1 .00

RED JUU BCJDIFFUSED
10 for $1.50

GREEN JU MBO DIFFUSED
10 for $2 .00

YELLOW JUMBO DI FFUSED
10 10f $2 00

S.P.D.T. C'iJ';.T"EA

MINI TOGGLE

$3. 00 EACH
10 I'"O~ SZ7 . 50
SOCKETS $1. 00

3 VOLTS @2oomA
1 VOLTS @ 150 mA
126 VOLTS CT @ 150 ,.,A
11-5 VOl TS @ 3AMPS

30VQLTSCT 3A"' PS

CLA MPS TO FIT CAPAC ITORS 50c • • .

DPDT 12VDC
ENCLOSED RELAY
10 AMP
CONTA CTS

AVA I LA DLE W ITH
NO I'"LANG !: . C AN
BC SOCKCTr:O .

. 6 VDC COli

VMI'" . 1'1'" . AM~ . MIX

cuos ~·CHANNEL

2 for $1.5 0

• Fl tl dip soc ke,

• Nor m op power sao mW

• Co ntlctl Ill ed 1 I mp ~12OV

$ 1.50 eac h
10101 $13 50 6 VDC only

~
SED ON 100 WATT

SPEAK ER

SYSTEMS

- AS A TWEETER FAD ER

Z 1'"0 1'1 $ 1 . 50 C~~:~~W

2 TERM. L-PAD

15IZ r: : 6M M X IMMLOHG

M A X O~ VO LT : 10 V DC

OPT IMU N VO L T ': 2. V DC •

O MN I D I I'II; CTION A L.

$5 .00 ueH #l '"

&r: H& : -64 D D :!: J D D

I'"r: Q 1'Ir:.~ : so H Z _ ZO KHZ

OU T IM~: 2.. 2. K OHM (MAX)

SUPER SMALL SIZE

SPAING LOADED TEAM.

ECJ ONEREDO"'E BLACK
• .. QUICt< CON NECT

TERP.4

IDEAL FOR SPEAKER SYST EMS
BLA CK PHENOLI C BA SE

2 fo r $1.00 10 1'"01' $4 . 00

1x15x218 METAL CHASSIS BOX

~
IDE AL PROJECT BO X.

. , . FRO NT AN D REAR PAN ELS
.,.. WERE PU NCHED FOR A

$3.50 each MANUFACT URE. BL AC K

LI MITED QU ANTIT Y . ENAMEL FINI SH .

CIRCLE 41 ON FREE INFORMATION CARD

101'"0 1' $ 17 . 50

7-17vdc
S.S.BUZZER

~
STAR ' CMB-, 2

• Flt l di p socke t

~ : ~~xO:U::~I:~:A
• Sou nd output 70dB @ 20 em

$ 1_25 ea ch

ELECTROLYICS
AXIAL CAPACITORS

~-~
600 MFD. 100 VDC $1.00aa .
2·11111"long • , .. di.",,'e ,

S:~:F~11~~JlC ~ ~ 1}

$'~~~~~ \1~"S~~" ~r

SUBMINI DPDT
DIP RELAY

AROMAT . H B2-I?C6V

711C14_ 40
LM1JIO - I.
LMIIOI -I75
LM1" 0 _ 220
U.1I" -U5
CAM - 1,75
CAJOlI -l.
CAJO« - ..
CAlO'7I_1~

<..- - ..
CA>* - ..
CAJOt4 _ 2.25
HE54Ol - 250
IOJICC - 310
NS6MA _ ISO

7<$LS151-1 1t
74l.S1SJ-1 .1'
74LS1S6 _ 1 1'
74L51Y _ l1t
74LS157- as
74LS11O_I OO
74L$1l1 -IOO
74LS112_IOO
74L$II) - l oo
74LS1M-100
74LS1. -1.25
74L$I. -I ,7$
74l.S11O- 11O
74LS17J_ .10
74L5174 - 100
74LS175 - 100
74l.S11l_ Z50
74lS11O -125
74l$"' .-1.15
74lS1 12 _ .to
74L51tJ - .10
74l$ 1t4 -1.10
74L5111!1 - 10
74lS1M -IOO
74L5117_1O
74L5240 - 11O
74W41 -11O
74L$242-1 1O
74l524J - I,1O
74L5244 _1 1O
74L5Z45 -U5
74LS25I -1.29
74LS253- 1oo
74l525 7_ JO
74L$2SI _ 10
74LS25I - 15O
74LS2M - .70
74LWJ-125
74L517I _ ,10
74lS213 _ 10
74U.2l0_10
74t.S2t J -1O
74lS)16 - JO
74L.SJM_ .to
74lSJl7 - .10
741SJII _ .to
74l$J7J - 1.5O
74LS175- .IS
74lSJ77-1 .5O
74l SJll_5O
74LSJSJ -15O

LM305G $ .15
304OI<·12. 15or2''V $1.50
34015 .6 .'.12.15
, I or 24V $1.10
12OM5 • • . $ .75
LASU 12. 12V:JA U 9'!I

""" -.,
lloUM - .70
L.MJIl - 1.75
lMJn - 1.10"""- ..eM*- ..
LMJ17 - 1 2S
l.MY.) - 225
L.... - 45
LM5&J_ .... - ..
5elIi -125
!lP - 1.107a2 _ .

>OJ - ..

'" - "710 - 4li

74l.SOO _ 22
741501 - 12
74lSO.2 _ 12
741.501 - .12
74UO' _ 17
74lS05 - .27
74U01 - 17
74lS01 _ 27
74LS10 _ :s
741.$11 _ •
74LS12: _ .•
74LSl:I - eo
74lS 14 _ .10
74LSI5 _ .3S
74lSJ!O _ )0
74LU1 _ 25
74lS22 - 15
74lUl - .3S
7"lS27 - 45
74lS2t - 4S

~~ : .:
74L$Jl _ •
74LSJI _ .35
741S40 - 40
741S42 _ 55
74LS47 _ .75
74L551 - 25
74L5S4 - ~

74L$73 _ 10
74L5 74 _ .15
74L575 _ 75
74L576 - .45
74lS&J _ t5
74LSM _ 1.10
74LSII - ,45
74L51lO - 110
74L5t2 - 10
74l5tJ - .10
741.5M _ go
74l$107 - 47
74L5108 _ ,411
7<$LS112 _ ,4$
74l$ I I J - 45
74LS114 - .55
74L5 12:J _ ,75
74L5125 - .10
74LS121 _ 10
74L51J2 _ eo
74L51J1 - 10
7<$LS1J1 - 75
74LSI._ .70

TTLIC SERIES
'<CO- .17 7450 _ .17 7.'61 - 80
7401 - .17 7412_ -'" 7"'82 _ 1.20,.., - ." 7"73 - .3!i 7"'63 - .95
"<OJ - ." 7"7" - " 7"'M- 85,... - " 7"75- .. 7"'65 - .85

''''' - ." 7"7'5 - .. 7"lfJ6 - I ~,"'" - 33 '''''- .. 7"'17 - 1.35

'40' - 35 '0183_ eo 7" 170 - 160

''''''- n '''' - .7> 7"173 - 1..30,.... -
." ,... - " 7"17" - ..

7"10 - .tr '>189_ t.eo 7"'75 - .7>
7"11 - 2Z 7"90 - .50 7"17&- .7>
7" ' 2 _ 2Z 7"91 - 50 7",n- .7>
7" ' 3 - " '492 - 50 7"'80_ .7>
7"' '' - 90 7"93 - .50 7" '1 1 - 1-90
7"'6 _ .33 7"901- eo 7" ' 90 _ ,.20
7"17 _ .37 7"95 - so 7"191 - 1.20
7"20 - ." 7"96 - so 7"192 - .79
7"25 - .35 7"'07 - .J5 7" '93 - .79
7"2'6- .33 7"' 21 - .35 7" '901- ..
7"27 - es 7"' 22 _ J9 7" '95- 65
700 - .17 7" '23 - " 7"'96_ ..
' <32 - n 7"'25_ .. 7"'9 7 - "7"37 - n 7" '2'6 - .. 7"279 - .95

' >l3lI - .27 7"'''5 - .7> 7<t325 - 2 25,.... - ." 7"'048 - , 50 "3M - 80

7""" - .. 7" '50 - ' .10 ",., - 80

""" - .657""'2- .50 7"'5 ' - .ee 7Q90 - 1.50
7""'5- ." 7"153 - .5O 75325 -1 .50,- - .75 7515" - t.10 750491 - ' .05"., - .7> 7"'5'5_ .7> 750492 - 1.05,... - .7> 7"157 - " me - 1.10

7" UlO- .85

TRAN SISTO R SPECIAL S
2N1J07PNPG( TO~ • 40
2N404AII'kPGno-S . .1" 00
HEPG6Qt. - II'kPGET0-3 _ ,••
TIP121 - ~PN SoSWlT CHl"iG . $ M
2N02J3....PNSWtTC *'iGPOWER- .•.•• . . • ,-9S
IlIR1·1I00hCBRFTRAHSlSTOANfIN • . .•• • 75
2Nl772NPN$lTo-3 .,00
2frrM9OIPNPSiTo-3 , . . •• _•• ••••• • , 00
2NSOISPNPSoT09.2 •• •• . •••• • •. 4$100
2H)l37 NPH $iRF , . .... ••. • 55
2N191tNPN SoTo-3flf . •.• .. .,_. $1.50
2Nl420NPN SoTOS •••..•• ..•. .• 3$100
2N37'17NPNSirc. 70
2N2222 NPNSOTo- l ', . So' l OCl

~~~~g-~•......::..: ::: : :: :~: ' ,~
2H1904 NPN SoTo-12 . . . . . 6-'. 100
2H39OSPNPSoTG!2 •. . . ••. M l 00
2M.2MIIIPNSo T0220 .•. .•..•• oS 55

;=~~~',V~~ '::': , ,,: , ~
TIP318I\1'N5010-220 . • 60
TIP32BPNPSoTO·220 •. . S 6S
T1PJ4 P~PS i . oS 1&
TlP PNPSiU14 .s eo

REGULATORS

DIP SOCKETS
S PIN .17 22PIN .30

,,, PlN .2O 2" PIN .35
'IPlN .22 28PIN .4O
l ltPI", 25 ..aPtN 60

FULL WAVE BRIDGE
PRY 2A &A 2SA
100 1,40
200 .80 1.30 220
400 1.00 1.65 3.30
600 1.30 ' 1.90 "40

LloQ01 - 75
LMJ01f74 - )0
741CV _ JO
741C - J5
747 - .50
1461- 50
41. - ...... - ..
Ur.lJ07 -JO
LMJOI - 15
LJ.U24 - •
LMD - 1.l 0
U J!6 - 1 25
UJ54 -1 J1!>
LM270 - 1 50
LMJ11 _ 75
UoQII - 120

LM317T • .• . .• • •. *2.50
LM337.•• ..• .••. •2.50
J23l( ·SV3A . • .• .. $5.75
79HGI(C ·SV It SA M .95
723 .• .. •• .• .50
320T5. 12.or 'SV .1 .10

Dl -707 C.A ..3 '" $.75
0L747C.A. .6- 1.50
HP3400 .8- CA ... . • 1.95
HP3405 .8- CC. .•1.95

RIBBON CABLE
FLAT (COLORCODED)

130 WIRE
16cond. · .40 /perfoot
4Ocond. , .75/ peffoo t
50 condo- .90 /perfoot

OSCILLOSCOPES

10M Hl, D.T.•rCom~ $ 79000
2OMHz, D.T.• 3- Pofu tMe" CIDC 9';J()OO

4 MHr,ST.RlIW f,5wMp ..•.. .27500 \
20 MH z, S T_. S" • • • _... • •• 61000
2OMH, . D,T.,S" . • •. . . • •. • • • 83500
10 MHz. S T., S" _."20 00
l OMHI,S T., l mV Setls ••• .• ,495 00
10 MHz,D .T., lmV$ens , •• .. .. 64500
JO MHI.D .T.Cal o.c.~S_p l .53000

JOM H1.O .T. wl{)NyL". . . .. 1,100 00

l A GOA 125A 240A
.06 .90 3.70 8.00
.07 1.30 4.25 12.00
.09 1.50 6.60 15.00
. 11 2.00 8.50 18.00
.15 2.50 10.50 22.00
.20 3.00 12.50 26.00

LSo-302
LBO·JOBS
l SQ-31OA
LBO SOJA
LBO"'"'"
LBO Sll
LBO 513
LBO 51"
L80 Sl5B
l 80520

.., - " .,,, - .. .., - " "e" - "... - " ... - "
.., - " ' <en "... - .. ... - .. .., - " '''''' - "".., - 2> .,., - ,. -- '" "COO - '"... - :: .". - '" "" - .. '''''' - se... - .... - ., .$10 - ." "COO - ""''' - .. -- ., 4511 ." '''''' ""''' - "

..., - .. .." - ,.. 74C151 _ l~

"''' - " "" - '" .... - ,.. UC1S1 - US

"''' - " - - " .... - '00 741:1110- 120.,,, - .>0 -- ., 4511 - ' 20 74(; 111 _ US"'.. - .. -- A' .... - .>0 74ClIJ - 1.15"'.. - "
.., - .. "" - '" 7.el1S _ I lS

"''' - ." ..., - ., """ - 2> 74C173 - 1.30

"''' - "
.., - 1.10 ,<CO> - 2> 74<:174 _ 1.30

"''' - .. .., - 1.10 """ - " 74C175 - 1.20

"" - >0 -- >0 '<COl - to ' '' C1t2- 1.30

"" - to -- " 74(:10 - 2> "COO, _ ".." - '00 .", - ,.
""" - ' 20 14Ct21-US

"" - " <On - " '<00 - 2>

"" .. "'''
., '''''' - ..-- " em - " "en - "

IN 4 148 (I N91 4) ... . . • . .... . 15 / $1.00

. 1 or .01 uf 25V c eramic d isc . caps .
16 / $1 .00 , 100 / $5.00

CRYSTAL S $3.45 ea.
2.00J MHz: 6.144 MHz
. ,COO MHz 8.ClOOMHz
3.000MHz 10.0CJ0 MHz
3.57 MHz 18.000MHz
5.COO MHz 18.432 MHz
6.000 MHz 20.000 MHz

C/MOS '

NO.30WIREWRAPWIRESINGLESTRAND
100· 1.40

4 116-3 RAM'S - 8 / $24.00

15 % ALL 74 LS SERIES

SPECIALS GOOD THRU APRIL 7987

AlCO MIN\A,1'\JRETOGGLESWITCHES
MTA lOSSPOT• • ••• • • •• • • • • •••• • •• • • • •• . • • ••• • $1.05
MTA2O&OPOT • • • • • • • • . • . ••• • • • • • • • .• • • .•• • • • $1.70
MTA 205p·OPOT CENTR OF'F. . • •• • • •• $1.(115
MS0 205p·DPOT CENTtR OFFlEVER SWITCH. • • • • $1.86

LEADER OSCILLOSCOPES
WE CARRY A FULL LINE OF HIGH QUALITY.

LOW PRICEO OSCILLOSCOPES WITH
A TWO YEAR WARRANTY.

COMPARE PRICE & FEATURES.
LB0517 50 MH z D.T. CAL. DELAY

$1950.00

SPECIALS

MINI ATUR E MULTI·TU RN TRIM POTS
100. 5K. 10K. 2OK. 260K. •• . $.75 each • . . 3/ 2 .00

7 SEGMENT DISPLAYS

FP100 PHOTO TRANS $ .50
RED. YELLOW, GREENORAM 8ERLARGELED·s .2'" 6/$1.00
REDI GREENBIPOLAR LED's $ .56
MLED92R LED $ .75
MRD14B PHOTO CARL XTOR. . $ .75
TIL·118OPTQ.ISOLATOR, .•• . . • . . . . . . .. . . . . . . • . . . . $ .75
IL·5 OPTD-ISOLATOR .• .. ....... • . ••....... .... •.. $ .80
1 WATI ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 8.2.9.1, 10,

12, 15, 18, or 22V . 61$1.00

FSC J024-4 digit
C.C. 8 '"display . .. . $5 .95
FND503C.C. .5' . . • .85
DL·704-.3- C.C. .....85

SFC 330 1 - 50 PRV 30A

FAST RECO VER Y DIODE (35ns) . . $2 .25
20KV 250MA DIODE $1. 90

••

SCR's TRIAC's
1.5A IlA >SA 110A PRY l A lOA 2SA

100 .45 .00 1.40 100 .45 .80 1.55
2llO .70 .", 1.90 9.00 2llO .84 1.30 2.10
>000 1.20 1.40 2.60 12.00 400 I.:» 1.90 3.10
600 1.80 3 ,60 15.00 600 2.00 2.75 4.:»

ROM's
2108 - 6.95
2715 -12.95
25Ui -15.95
25J1 - 29.95
8223 - 3.95
82523 - 2.95
825112 - 7.95
825115 -695
825 123 - 4.95
825126 - 2.95
825129 - 3.25
825130 - 3.45
825 131 - 3.95
AM9218C - U5

211-4l,J -3.95
41163 -3.75
.11&-2 -1.75
2TLOH - .t9
2102-4 - ..90
MI(402H - 350
MI(4095-11 -2.95
T"'S4045·25- 5.50
MS4050N L - 3 9S
2101.' -2.45
21078.'5280 - 1.75
MMSVO -3.045
MIC"OCeP - 1..95

SHIFT
REGISTERS

RAM's

MM1~ - 1.75
"' '''1-403 - 1.75
"' '''1404 - 1.75
"'M501] - 2 50
M"' 5016 - 2 50
MM 5O'SS - 2 50
MM5056 - 2.50
MMS057 - H O
MM5O!I8 - U .o
MM5060 - 2 50

RS232
CONNECTORS

DB 25 P ma le • • . • • $3 .25
DB 25 S fem ale . • • $4 .25
HOODS $1. 50

200 PRY lA LASeR .95

"'" 30 "S>. ." 7"5151 '",....
." ,... " U5'Il 1.10

"SOl .JO ,... r.so 7"51. '""'" '" 745112 " ...,,, ''''"..,. ... 74$1:13 ,." 745115 ''''"'" .'" 7451:15 ,." 7451t4 1.10
74510 .30 7451. '" '"'''' '"...u " 7451• 1.10 ,..'" t ...
7451S .'" 74S140 ' .00 """ '""." .'" 74515) 1.10 """' r.ee
''''' '" 745151 ,." ,..", '""." .'" 7451(7 '" """ '"

CLOCK CHIPS
MM5387AA .. . '5 .95
MM5314. . . . . . . . . . .. .. •4.75
MM5316 $4.95

1/16" thick with 1/10 · spacing

41>" X 6 1>" . . . .. $1.9 5

PRINTEDCIRCUIT BOARD
4" x 6" DOUBLE SIDeD

EPOXY BOARD 1/' 6- 1!>cl<
$.60 ea . . 51$2 .60

DATEL'S DAC.Q8BC

8 bit DAC - $9.95

lICll!IOA - !U5
(I(l(II5A - 12.9'5
AMD2901 - 13.J15
l205 _ 3.95

8212 - 2.1'0
8216 - 2.90
I22t _ 2.75
1221 - 450
1251 - US
8256 - US
1257 tAM9S17l - 195
z:so..a. 510 -17.95
I27S -1595
FOl791 _ 3495

UART's
"Ys.-l~ - 3.75
TR1602n - 395
.- ---=us-
PT14128 - 3.25

CPU 's &
SUPPORT

CHIPS

7 WATT LD 65 LASER
DIODE IR $8.95

INTERFACE
& DRIVERS
1488 .90
1489 - 1.10
8130 - 2,50
8131 - 2.50
8830 - 2.50
8833 - 2.50
8834 - 2.00
8837 - 2.00
8838 - 2 .00
8T380 - 2.00

2N3820 PFET.. .. . . . . • .45
2N5457N FET. . . . . . . . • .45
2N2646W T.. . . . .. . . . • .45
ER 900 TRIGGERDIODES 4/$1.00
2N6028 PROG. WT . .. • .65

TTL REED RELAY - SPST 5V 20m••1.00

25 watt Infra Red Pulse(SG2006equiv.1
LaserDKxie (Spec sheet incfuded) $24.95
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POSTAGE AOO10'll. FORORDERS UNOER .20.00
RATES AOD 5'll. FORORDERS BETWEEN.20.00AND .50.00

ADD 3'll. FOROROERS ABOVE. 50.00

TANTALUM CAPACITORS

.22UF35V 5/. 1.00 l OUF1OV - •.40

.47UF35V 5/$1.00 22UF10V - •.30

.6BUF35V 5/$1.00 15UF16V 31$1 .00
1UF35V 5/.1.00 30UF6V 5/. 1.00
2.2UF20V 5 .1.00 33UF20V $.60
UUF 20V 4/$' .00 l 00UF' 5V •.70
~:~~~ ~~ ~:~:~ 150UF' 5V •.95

ANKEN
AUDIO POWER AMPS

Si101 0G 10WATTS .. $ 7 .50 '
Si 1020 G 20 W ATTS .. $11 .00
S i 1030G 30WATTS .$13.50
S i 1050 G 50 W A TTS . $25.001--------------1

EPOXY GLASS VECTOR BOARD
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For 1'h-6VDC. No-load
RPM: 3500 . Great for
models! 273-208 . . 3/1.49

Package of 3
DC Motors

NEW!
Only

149_~r

IC Socket
Breadboard

Save
30%
299

Reg.
4.49

Accepts ICs (up to 22 pin) for
quick circuit development.
276-176 Sale 2.99

Micromini
Red LEOs
Save 26%

88¢
Pkg.of4

Check the features! Automatic polarity and zero
adjust. plus over-range and low-battery indicators.
RANGES. AC Volts: 0-200,500. DC Volts: 0-2,
20,200.1000. DC Current: 0-2, 20, 200 mAo
Resistance: 0 -2k. 20k, 200k, 2000k ohms. Size :
3o/'6X2\1sx' o/1 6 ~ With leads. instructions. Requires 9V
battery or AC adapter. 22-197 59.95
Viny l Case. 22-154 5.95
AC Adapter. U.L. listed. 273-1431 4.95

&oPln
DIP

TIL-111. 5 ms switch time
(typ.) 276-132 1.99
TIL-119. Trans. ratio 300%
min. 276-133 1.99

Infrared
Optocoupler

199
Each

TTL
Compatible

Ideal for Power and
Level Metering!

379 IL~_---==~~

Up to 1.5A with heatsink. TLR-121. Hi brightness, yet
lM317. Pos. 276-1778 . . 3.99 only \lsXV'6X\Is:'
LM337. Neg . 276-1779 . 3.99 276-032 Sale. Pkg. of 4/88¢

Loud Miniature
Piezo Buzzzzer

299

With
Leads

Low Current Drain!
Ideal for battery-powered
alarms. 4.8 kHz output. 1.5­
20VDC. 273-060 . .. . . 2.99

·111
I

Bright red 10-step display in a 20-pin
DIP. Use with driver chips. below.
276-081 3.79
LM3914. Ten adjustable analog
steps. bar or dot display modes. 18-
pin DIP. 276-1707 4.99
LM3915. As above, but with 3 dB log
steps. 276-1708 4.99

Displays logic levels,
pulses and transients
with bright LED indica­
tors. Min. pulse width:
300 ns. 36" power
leads with coded clips.
22-300 26.95

0-37V Vo~tage

Holder Regulators

NEW! .399

59¢ To-220
Case

Low As

149

Hand-Held Digital
Logic Probe
For All Logic
Families, 5 to 15VDC

NEW! 269~

Metal clips keep 9V tran­
sistor battery in place !
RP.Quires # 6 machine
screw. 270-326 59C

Sound-Maker
IC With Data

A wide variety of sounds
with a minimum number of
external parts. 28-pin DIP.
276-1766 6.99

:.: :-: :.: :.: :.: :.: ,•. :. : », '·0

:.: :.: .•: :.: :.: :.: .•..•: .-. :.. l£l
:.::.::.::.,,.:,.::.. .·0 '.0..:

:.: :.: : . :• • '-0 ' .0 .·0 .•0 '.0 •• :

:.: :.: :.: :.: :.: :.: :., •..·0:.:

Super-Bright
Xenon

Flashtube

299
With Data

•. :.: :.: ••: :•. :.: :•. '·0 .- :.: :.:

._ :.::.: "•. :.::., .•: '·0 .•: ·0:.:

Phenolic PC Boards for
Prototyping and Projects

o .. :.: :.: :•. :•. ,.: :•. :., .•: .•: .•:

• Pre-Drilled Mounting Holes at Corners
• Indexed for Fast, Accurate Layouts

rn Grid Board. Has .100x.l 00 centers for DIP ICs
and headers. 750 indexed contact points, labeled on
both sides. 2'Y.x3'Y.:· 276-158 1.95
00DuailC Board. Accepts 8 to 20-pin DIP ICs and
provides 4 contact points for each IC pin. 1%x3'Ya:'
276-159 1.49
@] Component Board. 100 pads with four contact
points each. %2X%2" centers for general use . 3V2X3'h"
overall. 276-160 1.95

Reg. 995
13.95

4116. Our popular 100%
prime hobby RAM. Under 250
ns access time. 1 ms refresh.
276-2505 Sale 9.95

For projects. replacements.
272-1145 2.99
Trigger Coil for above.

. 272-1146 1.39

16KDynamicRAM

127

SHOWN BUILT WITH
RECOMMENDED PARTS

ladle IhaeK

Uses SAD-l024 dual analog delay
IC. Package includes pre-drilled ,
labeled board , parts list and com­
plete instruct ions. PARTS EXTRA­
all available at Radio Shack. For
120VAC. 2n-132 9.95

NOTA
CERTIFICATION

INSTRU MENT

Microwave leakage can cause
serious health problems . Protect
yourself and your family with this
easy to use monitor. With com­
plete instructions. l V'6xl 'hx4W '
22-2001 14.95

Microwave Leakage Detector Stereo Reverb Project-Board@)
Play It Safe! Now You Can Spot Potentially Adds Echo, Reverb and Phase- r--:-'ll-..,.....,.-=-.l'=---ti-~

Dangerous Leakage from Any Microwave Oven. Shift Effects to HI-FI and
Requires No Batteries or AC Power. Musical Instrument Amplifiers

1495 995

A DIVISION OF TANDY CORPORATION· FORT WORTH , TEXAS 76102

Prices may vary at individual stores and deale rs OVER 7500 LOCATIONS IN 40 COUNTRIES

CIRCLE 13 ON FREE INFORMATION CARD



6 AMC Sa les 114

32 Acthe Electronics 107

11 American Antenna Back Cover

NRI, Schools 8-11

MCM Audio 112

MTI 94

Micro Management Systems 122

Magnavox 45

Jameco Elect ronics 116-117

Mi cro Ace 123

Meshna Inc, 118

McGraw-Hili 28-31

JDR, Microdevices, Inc 122

19

23

61

53

8

46

28

Page

Advance Electronics . 14-15,44,88,93,96

9 Advanced Computer P roducts 124-125

33 Albia Electroni cs 99
/

41 All Electron ics 126

Free Infor mation Number

RADIO-ELECTRONICS does not assume
any responsibility for er rors that may
appear in the index below.

ADVERTISING INDEX

15,16,17,18 Ancrona 109,11 1,113,115

54 B & K Precision 2

SMASHING Al l SAL ES RECORDS - OUR NEW

b§
30 CHANNE L ~~:,~m:~ :~NV3ERTE9R ! 9S

b¥Id c..blt eh, ,,,,. I,, ,
fOfw '~'Oq()f'lvou r

TV ,.. , ' S3495
c.-~ No.S32AE047. " ,/ 5

HOT NEW IMPOR" T! REMOTE CONTRO~. "

8
30 CH9ANNE9SBLE, ":~,~~:~~~TER! .~

$79 95 onI off _ ,tth,"d
.. / 5 I ...... t " n ' '''l rn'l t r o jl

574 95 No. 332YA2 75.
• • / 10

ETCO MKII WIRELESS-

TH~E ULT~MATE cA:~:v~'~'~"~~JvE1RTE8R!900. nd th,,,. nd n.kl, - .:. ; ~1 r,mo, .. con l ,o ldofo\

~ . ~t~

B, . " tl ' _ llf od uCl IOl1 W 'I )l U\
All wI ,d \Ult . lel" l 1o. t ~Pt"

,mtnt .. I 'MJ ' ~ b" , I(I'rlQ .e.l~ TV
ctIm ~ r l~". etc No. 3326UOlKI.

FACTO RY SURPLUS UHF TUNERS

49S
$1 9':1
u 1 10

MINIATURE FM WIRELESS MICROPHONE

~"""" 299SH '<I'\ l n l"(' ~lm ofv O<J '

h,nd RCOUpl 0 " o n . n". \U,
d,l.tl FM ,.,1 '00' rU1!,HI $ 27 50
No.332'VMa:2 e./ 5

$24 95
.,,/ 10

> QUARTER·MI LE WIRELESSMICRoaHQNE

~'J
9S ~~~~;;;,;~:~~~~;";,~..
$4995 :~'~..::~:KlV~ r:;:,! wo(J t _~
e", I 5 No. 332VA003

ETCO GENERAL PURPOSE TUBE TESTER

59

64

20

52

22

25

27

42

4

Bagna ll Electronics 106

Karel Barta.... 106

Bearca t 33

Beckman 103

Bullet Electronics 112

Byte 24

CIE, Cleveland Institute
of Engineering 18-21

CFR, Associa tes 118

Carpenter Mfg . Co 84

Cbaney Electronics.... ...... ................. 122

Command Productions 105

Communications Electron ics 97

Concord Electronics 114

Cook's Institute 122

Cooper Group Cover 2

Dage 106

37

60

58

14

5

47

26

38

51

13

NTS. National Techn ical Schools . 38-4 1

Netronics Research & Derelopment
Ltd 89

Non-Linear 25

Optoelectronics Inc 91

Ora Electronics 85

Osborne/McGraw/Hili 83

Paia Electronics 86

Panavise Products Inc 84

Paccom 22

Poly-Paks 118

RCA 1, 36-37, 81, 95

Radio Shack 127
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". _,, ~ ,... ,,, -,,,",, 5988_ ~Ml ,,,,,, ,,";", '.m ,,..~. ,
~,ne ,..,;:1>0 , SS8 ImUl' ua [0
4ClOwP i' P B' . f\d '_ ,f .telo ' ", $4895
\ulflJ ( ",t OO\ No. 332VA3lM. u / 5

I 332YA3lI5-" ebow. 10~ $4U 6. 3U 5 ... / 5. I

Ramsey Electronics 108

Hw. Sams 42

Ungar 5

Wersi 86

AW, Sperry 43

Sinclair Research Ltd 13

Surplus Center 122

Sabtronics 17

Solid State Sales 126

Spacecoast 105

48

21

AMAZING elECTRONIC PROJECTS and PRODUCTS,
Lasers Supe r Powered, Burning Cutt ing. Rifle. Pistol.
Pocket. See in Dark - Shotgun Direct ional Mike­
Unscramblers-Giant Tesla- Stunwand- TV Disrupt­
er- Energy Producing, Surveillance, Detection. Elec­
trifying, Ultrason ic, ce, Auto and Mach. Devices, Hun­
dreds More-All New Plus INFO UNL TO PARTS SER­
VICE. Catalog $1. In form at ion Unlimited, Dept. R8 Bo x
716 Amherlt , N.H. 03031.

24

62 Zenith Radio Corp 34-35

39

12

Digi-Key 110

Diamondback.... .................... ............ 114

Electronic Technology Today Inc, ... 102

Eico 94

Et co 106, 128

Fluke 7

Fordham 26,32

Form ula International l20-12l

Enterprise Derelopment.. 98

Discwasber 27

GTE, Sylvania 46

Global Specia lties Corp 78

Global TV Elect ronics 105

44 Godbout Electronics 122

Informa tion Unlimited 128

7 Int ernationa l Components 92

45 International Electronics Unli mited. 119

Grantham College of Engineering 22

55 Ha l-Tronix 106

56,57,40 Heat h 23,10 1, Cover 3

31 Hi tachi.. 87

49

30

43

34,35

36

2

10

63

29

3
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Heath makes the All-In-One Computer more versatile
Many satisfied customers know
Heath takes the risk out of buying a
balanced computer system. With the
Heathkit All-In-One Computer, you
get 16K Random Access Memory
(expandable to 48K), keyboard, video
terminal and floppy disk system ­
together in one self-contained, com ­
pact unit - for up to hundreds of
dollars less than comparable systems.
Heath now makes the All-In-One
Computer more versatile than ever!
The new Heathkit H77 Floppy Disk
System gives the All-In-One even
more data storage and recall capac­
ity. Combined, the All - In-One and
H77 Floppy Disk give you up to 300K

bytes of on-line data storage ­
enough to hold entire files . Youcan
mount operating system and pro­
gram disks at the same time, to make
computing even faster.
Youcan run programs written in
MICROSOfTT" BASIC""" and As ­
sembly Languages, and all current
software written for the popular
Heathkit H8 Computer.
Heath User's Group (HUG)will share
with you a library of over 500 pro ­
grams to make your computer serve
you in ways you never imagined.
There's no better way to learn about
computer systems - and save money
- than by building one yourself.

Heathkit®

Concise, easy-to-follow Heathkit
assembly manuals show you the
way. from start to finish . And a na­
tionwide network of service centers
protects your computer investment.
Join the Heathkit computer family
today - and pocket the savings!
For complete details on Heathkit
computer systems, as well as nearly
400 other electronic kits for your
home, work or pleasure, send today
for your free, value-packed Heathkit
catalog. Or pick up your copy at the
nearest Heathkit Electronic Center.

SENDFOR FREECATALOG VISIT YOUR HEATHKIT STORE
In the U.S. and Canada. visit your
nearby Heathkit Electronic Ce nt er where
Heath leit p roduct s are a lso displayed ,
so ld a nd serviced. See the white page s of
your phone hoole.In the U.S .. Heathleit
Electronic Centers are units of
Veritechnology Electronics Co rpo ra tion .

CIRCLE 40 ON FREE INFORMATION CARD
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· . . Sold exclusively by

$44 50 ~~~~Iested
AMERICAN AN~NNA
ELGIN. ILLINOIS 60120
© COPYRIGHT AMERICAN ANTENNA

American K40 Dealers throughout the U.S. (J Canada.
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