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TheThinking Cap.

Nowyou can check, sortand measure
capacitance in less time,with more accuracy.

Forget what you know about cap meters.
Our new Model 3001 Digita l Capacitance
Meter offers advantages worth thinking about.

It's more accurate. More rugged .With more
features , more accessories. All in the f irst cap
meter specif ically designed for profess ional lab,
test and production benches. All for just $275.*

As usual, we started where everyone else
left off . Behind our 3!/'-digit LED display. you'll find
a unique Dual Threshold circuit that boas ts 0.1 %
accuracy** (that's 0.1 %of the reading-not of full
scale) .Nine overlapping ranges , up to .1999 Farad,
w ith down to 1 pF resolution. Auto over- and under-

range indications.And the 3001 isn't fooled by
dielectric absorption .

Our back panel is more intelligent, too .With
an easy interface for rem ote display,sorting and
control accessories.And a clever way of eliminat­
ing batte ry problems-an AC cord .

We 've put a lot of thought into our accesso­
ries, of course.With a production test f ixture,aTri­
Mode Comparator and a variety of test cables.
Plus one of the best manuals in the bus iness.

We can 't tell you the whole story here. Call or
write for details.Or better yet, order your Thinking
Cap today.

Smarter tools for testing and design.

70 Fulton Terr . New Haven . CT 06509 (203) 624-3103. TWX 710·465-1227 GLOBAL Call tol l-free for detai Is
OTHER OFFICES: San francISco (415) 421-8872. TWX Sl.0-372-799.2 SPECIA[JIES 1 800 243 6077Europe: Phone Saffron-Walden 0799-21682 . TLX 817477 - - -

Canada: len Finkler ltd .. Downsview , Ontano During business hours

CORPORATION
'Suggested u.s. resale . Prices. specifications subject to cha nge withoutnotice , iOCopyright1980Global SpecialtiesCorporanon .
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Your heart can tell you three things
that can help you live longer and
stay healthier. The rest is up to you.

Heart
Computer
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The Pulsetach will shortly
become the number one
selling system of its type in
the nation.

can read your pulse rate. Use it to stay in your
Targ et Zone and to determine and then
improve your Cardiac Recovery Time.

Monitor your Cardiac Recovery Time.
Determine your Target Zone and see if you're
really exercising in that area. Then use the
Pulsetach to watch those important signs
slowly improve thanks to the accuracy and
information you get from the unit.

By knowing the important factors that help
you monitor your health, you'll feel better,
exercise more effectively, and many doctors
feel you' ll live longer.

TWO UNITS AVAILABLE
To order your Pulsetach pulse meter, send

your check for $119.95 plus $2.50 .postage
and handling (Illinois residents add 6% sales
tax) to the address below. (Allow 20 days for
personal checks to clear.) Credit card buyers
may call our toll-free number below.

You can also order the more expensive
hospital unit that averages 16 beats and has
all the features including the small size of the
previous unit. It costs $169.95.

We'll send your Pulsetach pulse meter
complete with 90-day limited warranty and
instructions which include information on
determining your Target Zone, Cardiac Re­
covery Time and other helpful information.

Then after your test, if you're not fully con­
vinced that the Pulsetach is the best unit of its
kind, the most convenient, and the greatest
value, return it within 30 days for a prompt and
courteous refund including the $2.50 charge
for postage and handling. You can't lose.

Your Pulsetach is totally solid-state so
service should never be required, but if it is, the
manufacturer has a national service-by-mail
facility backing each unit. JS&A is America's
largest single source of space-age products­
further assurance that your Pulsetach is
backed by a substantia l company.

We've waited an awful long time to jump into
the pulse monitoring field. But what a great
entry . Order your Pulsetach at no obligation
today .

~
PRODUCTS

O THAT
® THIN~

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

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

© JS&A Group, Inc.,1980

The Pulse tach system fits comfortably on your
finger while it monitors your heart and deter­
mines your Cardiac Recovery Time.

HEAR YOUR PULSE
The audio circuit simply beeps every time

your pulse beeps. This feature lets you mon­
itor your pulse by hearing it as you run or
exercise and it can be shut off by pressing the
button a second time. The timing circuit is
quartz-controlled and extremely accurate.

The Pulsetach not only has combined all of
the most advanced technology in an extremely
small size, but it costs less than many other
systems lacking its advanced features .

The Pulsetach can be used for joggers,
athletes, all forms of exercise and even
cardiac recovery patients, as it operates quite
effectively with pacemake rs.

REAL WORKOUT
We suggest you order a Pulsetach for our

30-day no-obligation trial. When you receive
your unit, give it a real workout. Notice how
simple it is to operate and how easily you

computer CMOS semi-conductor integrated
circuit that will take up to 4 pulse beats,
compute an average pulse rate, and then flash
that rate on the liquid crystal display.

FINGERTIP SCANNER
The sensor consists of a Gallium Arsenide

infrared light-emitting diode which scans your
fingertip hundreds of times a second to
determ ine your pulse rate. This new system is
one of the most accurate and is also used in
sophisticated hospital systems.

The unit also contains a quartz-controlled
timing circu it which will accurately time either
your exercise period or your Cardiac Recovery
Time . And you can switch back and forth
between the pulse and chronograph mode
while you are exercising.

We realize that ttie Pulsetach sounds like a
very sophisticated unit. And it is. But as
sophisticated as it is internally, it's an extreme­
ly easy unit to operate . There are just two
buttons to press which operate the pulse read­
ing and the chronograph timing circuit. A third
button engages the audio circuit.-------.

JS&A has never offered a pulse meter. And
for good reason.

If you 've ever used one, you' ll quickly
discover that your heart does not beat like a
clock. It's irregular. It might beat at 40 beats
per minute for one instant and at 120 the next.
Since most pulse meters measure each beat
as it occurs, you never feel confident that
you're getting a very good reading.

We also considered size. Each pulse meter
we examined was large or cumbersome and
awkward to carry or store .

WE WAITED
We waited a few years . In the meantime, we

discovered three ways your heart (through
your pulse) helps you monitor your health.
Pulse Rate Your pulse rate can tell you if you
are getting enough oxygen throughout your
body. A high pulse rate indicates that your
heart must pump faster to supply that oxygen
and may indicate poor physical condition.
Target Zone Your pulse can tell you if your
heart is beating fast enough during exercise.
There 's an area called the "Target Zone."
Below this level, you're not exercising hard
enough to do your heart or respiratory system
any good. Above this level, you can be
dange rously over-exerting yourself .
Cardiac Recovery Time The time it takes for
your pulse rate to return to normal after vou've
exercised is the real measure of whether or not
your exe rcise program is doing you any good.
This time can be as healthy as one minute or
as poor as several minutes.

The three things we learned convinced us
that the ideal pulse meter must have the
following features :

1. It must measure a series of heart beats
and simultaneously compute the average to
avoid the strange readings from irregular heart
beats .

2. It must be small enough to use while
exercising.

3. It should have a timing capability to
determine the Cardiac Recovery Time.

It wasn 't until a small Utah medical elec­
tron ic instrument company created what we
feel not only provides the capabilities listed
above , but excels in other areas too.

FITS ON FINGER
The unit is called the Pulsetach, and it fits

right over your finger. It weighs less than an
ounce and can be worn easily during most
exercise programs.

The large liquid crystal display can easily be
seen in normal room lighting or in bright sun­
light, and because liquid crystal displays
consume very little power, the readily-avail­
able watch batteries will last for years. The
Pulsetach automatica lly turns itself off in five
minutes if you forget.

The heart of the system is a powerful micro-

1
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BUILD 43 ENVIRONMENTAL CONTROL CENTER
Tech no logy and Mother Natur e work together to reduce
home heati ng and coo ling costs . Tom Stults

63 HOME INTERCOM SYSTEM
Simpl e and inexpens ive way to hear-and be heard-
all throug h the hou se. David J. Sweeney

65 SYNTHESIZED FUNCTION GENERATOR
Part 2- Complete construction det ails. A professional-
quality tool for the experimen ter or
techn ician . Gary McClellan

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

16 SATELLITE TV NEWS
The latest happenings in an exci ti ng new
indu st ry. Gary H. Arlen

55 VM05-A GIANT STEP TOWARD THE IDEAL
The closest thing yet to the " perfect "
transistor. Bill Roehr

73 NEW IDEAS
A winning ci rcui t appli cat ion from our readers .

74 HOBBY CORNER
More abo ut t ide c locks , and other items .
Earl " Doc" Savage, K4SDS

VIDEO 48 COAX vs . TWIN-LEAD
Shielded cable is better than twin-lead...
or is it ? James E. Kluge

81 SERVICE CLINIC
Osc illoscopes simpli fy tr oubl eshootin g. Jack Darr

82 SERVICE QUESTIONS
R-E's Servi ce Editor solves tech nicians' prob lems.

AUDIO 58 DESIGNING SMALL SPEAKER SYSTEMS
Many factors must be weighed and balanced to
obtain optimum performance. Len Feldman

70 R.E.A.L . SOUND LAB TESTS AUDIO CONTROL CIO
EQUALIZERIANAL VZER
Combination graph ic equalizer and real-time analyzer
rates exce llent.
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ON THE COVER
Sitting on the desk in front of
the w.indow is the thermostat
portion of the Environmental
Control System . This system
connects to your heatinq, air
condition ing and ventilating
systems and controls their
operation in accordance with
inside and outside tempera­
ture, and humidity. Energy
savings of up to 20% can be
realized with this system . Get
started building yours today .
The construction detai ls starts
on page 43.

5 10 15 20 25
BIPOLAR: 18 - BASE CUR RENT - rnA

VMOS DEVICES have near ideal characteristics.
For the complete story on VMOS, tum to page 55.

78 COMMUNICATIONS CORNER
The most co mpre hensive piece of test equipme nt
we've seen yet. Herb Friedman

RADIO

COMPUTERS 51 CONNECT A DIA CONVERTER
Interfacin g microprocessors to the analog world .
Joseph J. Carr

. COAX VS. TWINLEAD for your TV antenna.
Shown abo ve Is one of 9 steps In making Ideal
coaxial connection s. For the oth er 8 steps and
the fu ll story, tum to page 48.
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Pioneer's videodisc plans: U.S. Pioneer is now in the
process of entering the Amer ican videodisc player mar­
ket with an optical playe r, des igned to play the same
DiscoVision discs as the Magnavox unit that is currently
being sold in an increasing number of geog raph ic re­
gions . The pr incipal difference between the Magnavox
and Pioneer players is that the latter contains a dig ital
keypad wh ich perm its the user to call up anyone of the
54,000 frames on one side of a two -sided 60-minute disc.
The suggested list pr ice of the Magnavox player is $775,
of the Pioneer player $749, and a full -function wireless
remote control for the latter is $50 extra. Like the Magna­
vox player, Pioneer's will play one-hour-per-side discs,
but without the random-access feature, as well as 30­
minute-per-side random-access discs. The first markets
for th e Pioneer playe r are Dallas-Fort Worth , Minneapo­
lis-St. Paul, Syracuse NY, and Madison WI, with four
additional markets scheduled to be added every 60-90
days. Pioneer's first major dealers are expected to be hi­
fi retailers, and the company has formed a new subs idi­
ary, Pioneer Artists, wh ich will release videodiscs fea­
turing stereophonic musical performances.

...and VHD makes 3: The th ird non-compatible videodisc
system-JVC's VHD, or Video High Density, system (see
Radio-Electronics, June 1980), now is scheduled for
marketing in America, as a competitor to the Phil ips­
MCA-Pioneer grooveless optica l system and the RCA­
Zenith-CBS grooved capacitance (SelectaVision) sys­
tem. VHD is a grooveless capacitance system, combining
some of the features of both of the others , but completely
non-compatib le with either.

JVC has signed an agreement with Thorn-EMI of UK
for the latter to manufacture and market VHD. Thorn is a
majo r Brit ish TV manufacturer and its subsidiary EMI is
a worldwide record company whose Amer ican operation
is Capitol Records. In add it ion , both JVC and it?'parent
Matsushita Electric plan to make players for the system.
In the United States , Matsushita's subsidiaries Panason­
ic and Quasar, as well as JVC, are expected to market
the system . In addition , JVC is seeking to make licens ing
arrangements with other uncommitted hardware and
software manufacturers. JVC estimates that its system
will be on the market around the end of 1981 and that
players will cost in the neighborhood of $500. RCA has
already announced that its players and discs will be in
natio nal dist ribut ion early next year at " under $500."

Videocassette dupli cator: Videocassette programming
is currently dupl icated in real time , with banks of video
recorders taping the output of a maste r player. Matsush­
ita Electric is now demonstrating a high-speed video-

~ cassette dupl icator (which it calls VTP (for Videotape
z Printer). designed to turn out a two- or four-hour video­
fi? cassette program in four minutes. It uses the princ iple
t5 of contact printing and is completely automatic.
w The master tape is coated with an iron-cobalt compo­
u:l sition with a high coercivity of 2,000 oersteds. It is re­
O corded with a " mirror image" of what is desired on the
~ duplicated tape. For duplication, up to 12 VHS cassettes
a: may be stacked in a loader. The cassette drops onto the

4

duplicator, the tape is extracted . cut from the leader,
wound around a drum in contact with the master tape,
where it is subjected to a 900-oersted magn eti c field .
After the high -speed pr inting is accomplished , the re­
corded tape is wound back into the cassette and the
leader resp liced to it , and it drops into a bin, the next
tape from the hopper falli ng into place for dup lication .
Some tape dup licators are dub ious of the high-speed
printer because of cost-the printer itself costs $60,000,
and the companion reco rder (requi red to make the mas­
ter tape) is $40,000.

20-hour VCR here: The battle of record ing time in home
videocassette recorders is probably over-since very few
people wi ll need more than 20 hours. Sony has intro­
duced a cassette changer for its current-model Betamax
VCR's (it will also fit current Zenith units) which will auto­
mat ically record , play, or rewind up to four cassettes
complete ly unattended. It can be attached by anyone
with a screwdriver-and just to make certa in anyone can
do it, Sony even includes the screwdriver. Sony recom­
mends the Betastack for use with its SL-5600 program­
mable VCR, which can be programmed to record over a
two-week per iod . Using 5-hour cassettes, Betastack
makes it unnecessary to miss your favor ite prog rams
while you 're on vacat ion . At presstime, Betastack was
still unpriced , but a prev iously introduced three-cassette
changer fo r older Sony models is $125.

Rear TV projectors: Compact, one-piece rear pro jec­
t ion systems, w ith the pictu re viewed on a translucent
screen at the front of the cab inet , is the latest trend in
giant-screen TV. It was started by General Elect ric two
years ago , but the newer units are brighter and less direc­
tional , using three projection tubes and improved screens.
The first three-tube unit to be shown was made by Pro­
ject ion Systems Inc . (PSI) and has a 50-inch screen with
a Sylvania remote-controlled VIR chassis. It sells for
$3,100. Panaso nic this fa ll wi ll offer a three-tube rear­
screen remote-controlled 45-inch projection set at $3,299;
Quasar is expected to have a simila r unit. Late this year
or ear ly next, Genera l Electric will offe r a three-tube type,
and Sylvan ia wi ll f ield its own version of the PSI pro­
jecto r.

Multicolored LED: Another development wh ich could
lead to flat-screen color TV is highlighted in an announce­
ment from Sanyo that it has developed the first multi­
colored light-emitting diode, which emits colors from red
through green, including in-between hues. (The nearest
th ing to th is available commercially is the bi polar LED,
which actually contains two elements-one just for red
and one fo r green. The LED is made to change color
when polarity of the applied voltage reverses.) Made from
phosphorized gall ium , the new LED is claimed to have a
life of "several tens of thousands of hours" and is scheduled
for mass production th is fall. Sanyo's next step is an LED
capable of emitting TV's primary colors of red, blue , and
green.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



Facts from Fluke on low-cost DMM's

Three good reasons to buy your
handheld DMM froID Fluke.

Calibration is traceable directly to the
Nationa l Bureau of Standards.

LOW COST? Compare these U.S.
prices: $139 for the 8022A, $179 for the
8020A and $219 for the powerfu l8024A.

Fluke sta ndards of quali ty and
customer service, of course, are
un compromising - for our line of
handheld DMM's and all our products .
For more facts call to ll free
800-426-0361; use the coupon below;
or contact your Fluke stoc king
distribu tor, sa les office or
representa tive.

Mai l Stop

IN EUROPE:

Fhlke (Holland) av
P.O. Box5053,
5004EB Tilbwg,
The Netherlands
(013)673973Tlx: 52237

Company

Title

IN THE U.s . AND NON·
EUROPEAN COUNTRIES :

~~rJ:,~~tt~#~Ir-
MountlakeTerrace, WA !J9:).I3
(200)774-2481

: Telex: 152662

110 Please send all the facta on Fluke
I low-cost DMM's.
: 0 Please have a salesman call.
I
I

Name

instant continuity testing, and
slow-speed logic checking,peak hold to
lock onto elusive transient signals, and
direct temperature readings to 1265°C
via K-ty pe thermoco uples.

CONVENIE NCE? Pick one up
and you 'll know what true one-ha nd
operation means - tough, lightweight ,
palm-size packages designed with
in-line push buttons for quick ran ge
and function cha nges.

RELIABILITY? Count on it . A
substantial number of components are

used exclusively to insure
reliability and

to guard
against
overloads.

Ask yourself what you 're really
looking for in a handheld DMM, and
then take a good long look at ours .

CHOICES? The Fluke line of
handheld DMM's now offers three
clear performa nce choices. There's the
8022ATroubleshoot er, a solid value for
basic voltage/ current/resistance
measurements that offers 0.25%basic
de accuracy. The 8020A Ana lyst is the
world's best-selling DMM and first to
offer conductance for high-resistance
measurements to 10,000 Megohms ­
now with accuracy improved to 0.1%.
And the new 8024A In vestigator, a
powerful instrument also with 0.1%
accuracy that boasts three unique
capabilities: logic level! continuity
detection with an audible "beeper" for

Address

City State Zip

Telephone ( Ext.

For te chnical data ci rcle no. 9 RE 7/ 80



Yamaha's PX-21inear tracking turntable.
Aclass ofone.
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Yamaha's new PX-2,the flagship of a remarkable new
se ries of tumtables from Yamaha, is destined to becom e the
new standard of the audio indust ry. It is a mast erpiece in the
art of music reproduction. Totally in a class by itself.

One of the major performance advancem ents on the PX-2
is Yamaha's unique optimum mass straight tonearm assembly.
TIlls design concep t is Yamaha's direct challeng e to the industry
trend of low-mass tonea rms. Among the most significant
benefits of op timum mass is that it speci ficallyaddresse s two
of the most critical elements of mus ic signal tonal quality­
tonearm resonan t frequency characteristics and high tracka­
bilitywith a wide range of cartridge s. Tonearm mass is such
a critical element in sound reproduction (esp ecially in the low
and high frequency ranges) that Yamaha has designed this
op timum ma ss tonearm to insure its resonance frequ ency is
at the "least effect" point. (See graph.) As a further benefit.
the vast majority of available cartridges can be effectively

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

puts the PX-2in a class by itself. There 's much more. like
an extraordinary 80dB SjN ratio, with incredibly accurate
tangential tracking -constantly monitored by an opto-electronic
sensor. The PX-2is also a study in durability with its solid
anti-resonant monolithic diecast aluminum base.And the com­
bined effect of the hefty platter and the heavy-duty DC motor
depresses wow and flutter to below 0.0100.

Yet with all this performance, the PX-2is deceptively easy
to operate. All the microprocessor-activated controls are easily
accessible-without lifting the dustcover.

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

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

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

For more information write us at Yamaha, Audio Division,
P.O. Box 6600, Buena Park, CA90622.
''l\lmaha canridges sbown (MC-IX and MC-?)on both models are optiona l.

• YAMAHA
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Experiments with Teletext
going on in Los Ange les

Public Television stat ion KCET, Channel
28, is making experiments with Teletext, an
information system using d igital data that
is tied in to home-television receivers. It is
now being employed in a number of Euro­
pean countries, supplying such data as
stock prices, weather, air line schedules,
and similar materials.

The dig ita l data signa ls are tra nsmi tte d
on two lines in the vertical blank ing interval
and requ ire special decoders attached to a
standard TV receiver . The Teletext tests
are part of an investigation sponsored by
the Electronic Industries Association in the
search for a potential standard for U.S.
televis ion broadcasting.

KCET is using the techniques of the
Antiope Videotext Systems of Par is,
France, and Washington, DC. Antiope in­
cludes a wide character set that covers the
Roman, Cyrillic (Slavi c- language), and Ara­
bic alphabets, and is compat ible with both
one-way (Teletext or Viewdata) and inter­
active systems.

Thermostat and heat pump bring
awards to Honeywell

Honeywell engineering teams won two of
seven awards in the 1979 "Seven Wonders
of Engineering" competition put on annual­
ly by the Minnesota Society of Profess ional
Engineers (MSPE).

The awards were won by the engineering
teams who developed the world 's first Mi­
croe lectronic T800 pu shb utton-setback
thermostat , and an advanced heat-pump
logic cente r for improved con tro l of the
increasingly pop ular heat pumps for home
heating and air conditioning .

Other awards in the Minnesota contest
were won by: 3M, for an air cycle heat ­
pump solvent and heat-recovery system ,
and an E.O. sterilizer; Barr Engineering, for
rehabilitation of the Lake Byllesby Dam;
Minnesota Power and Light Co., for a fiber
optic transmission system and the Minne­
sota Department of Transportation, for the
BlueEarth roadside rest area .

Open reel recording follows steady
course

"Open reel is alive and well ," says Steve
Frederickson of 3M 's Magnetic AudiolVid­
eo Products division. "Though the open­
reel audiophiles represent less than five
percent of the record ing population, they
influence all other tape users sign ificantly,"
he states. "Audiophiles are the most de­
manding of all recordists. The fact that they
use open reel tapes when the quality of
cassette recordings has improved to the
point that most ears can't hear a difference
is one indicator that the market will cont in­
ue to f ind ardent enthusiasts . We have indi­
cated our confidence in this small, but
important , market by build ing a tape that

meets the open-reel recordist's demanding
requirements," Frederickson says. " The
'Scotch' Master XS open-reel tape intro­
duced at the Winter Consumer Electronics
Show was developed first for the profes­
sional market and then adapted for the
retail market."

There's no wild boom in install­
your-own phones

The market for insta ll-yo ur-own tele­
phones has been disappoint ing to retai ler
and manufacturer alike, reports Venture
Development Corp ., a Massachusetts con­
sulting fir m that has made a study of the
subject. (See Radio -Electron ics, Feb .
1980, page 6.)

Some of the disappointment is due to
high expectations-some retailers appar­
ently expected an explosive sales growth
like that shown by CB and calculators in
years past .

But the main reason phone owners are
not rushing to buy additional phones, the
study says, is that " three out of five peop le
are satisfied with the ir present phone ser­
vice and that's why they haven't purchased
a tele phone. " Others are concerned about
the phone company's possible reaction, or
feel there would be serv ice problems with
individually-owned pho nes.

Probably the greatest drawback is lack
of knowledge. Large numbers of people
have no idea of what they can or cannot do
about insta lling their own phones . (The
problems are not always simp le-for ex­
amp le people who have extra extens ion
jacks can buy phones and plug them in
without restr ict ions. But only the phone
company can install the jacks.) About one­
fifth of all the peop le interviewed believed
that only the phone company has the right
to put in extra phones .

Venture Development believes that with
increase of knowledge, the market will
expand, and that " for the 1980's , the future
of retail phones is hardly bleak."

TV, record player imports dropped
sharply in 1979

Impor ts of most consumer electronics
products dec lined in 1979, the Electronic
Indust ries Association reports. Color telev i­
sion dropped hardest, falling to 1,367,600
units, from 2,774,856 imported in 1978, a
decline of 50.7%. In the last quar ter of
1979, color TV imports were off 62.6% from
the same period in 1978. Blac k-and-white
TV imports showed no signi fic ant change.

Imports of record players, record chang­
ers, and turntables dropped 36.7% from
the 1978 figures, and home radios declined
23.6%. Video tape reco rder/player imports,
on the other hand, increased 23% over
1978, to a total of 629,280 units .

Exports of entertainment band radios,
audio and video tape equipment from the
United Sta tes increased in 1979, but ex-

ports of television receivers, auto radios ,
and phonographs declined.

CBS will make videodiscs under
SelectaVision license

CBS President John D. Backe and RCA
Chairman Edgar H. Griffiths have con ­
firmed an agreement under which CBS is
licensed to manufacture videodiscs world­
wide under the RCA SelectaVision patents.
Developmental work on videod iscs is being
carried out at the CBS Techno logy Center
at Stamford, CT, CBS's advanced-re­
search center.

The 12-inch discs will furnish the viewer
with two hours of program (1 hour per side).
The SelectaVision discs will be on the mar ­
ket in the first quarter of 1981, Mr . Griffiths
states.

Industry makes plans for the
changeover to metric

Plans for conv erting to the metr ic system
of measurements were analyzed and de­
bated at the 6th Annual Conference of the
American Natio nal Metric Council (ANMC)
in San Francisco May 11-14. The ANMC is
a private nonprofit organization supported
by more than 1700 companies, organiza­
tions, and indivi duals. It was established in
1973 to serve as a planning forum for vol ­
untary conversion to the metric system .

Dr. Louis F. Polk, chairman of the U.S.
Metric Board , described the plans of that
agency for the years just ahead . ANMC
pres ident Charles Buckingham pointed out
that American industry must act now to
control the changeover to metric or be
faced with inc reased costs and confusion.
" Now, not later, is the time to plan and pre­
pare for metric conversion," he said . " In­
dustry must act to shape events, or it will
be shaped by them ."

Wisconsin researchers find
arteriosclerosis detector

A device develop ed at the University of
Wisconsin may be able to detect arterio­
sclerosis (vulgarly called hardening of the
arteries) in its ear ly stages. Up to the pres­
ent there has been no way of screening a
person for the condition (as there is for high
blood pressure, for examp le) and it can go
undetected unt il such serious complica­
tions as stroke, senility, or heart attack
result.

The inst rument measures arterial com­
pliance-how much the artery expands as
blood pulses thr ough it-by changes in a
limb's electrical resistance. Hardened ar­
ter ies are much less compliant than normal
ones . Since blood is a good conductor, a
large increase in artery diameter at each'
pulse will create a greater change in the
limb's resistance than if the artery cannot
change its d iamet er greatly.

The Wisconsin device-which resembles
continued on page 12

c...
C

~....
CD
ex>
o

7



~z
o
a:
I­o
W
...J
Wo
is
~

8

Microcomputersare here!
Get in ontheground floor with
Nil'snew"athome"training

incomputer technology.
Only NRI Gives You "Hands-on" Experience as You Build Your Own

Designed-for-Iearning Microcomputer



The microprocessor, thatamaz­
ing little chip which shrinks electronic
circuitry to microscopicsize, has
changed theworld of the computer
with dramatic speed. Now, big­
performance computers are here in
compact sizes ...priced to make them
practical for thousands ofmedium and
small businesses, even homeowners
and hobbyists.

. Microcomputers are already
being put towork on jobs like inven­
torycontrol, payrolls, cost analysis bill­
ing, and more. In homes, theY're'able
to handle budgets and tax records,
co~trol environmental systems, index
recipes, even play sophisticated games.
And hobbyists across the country are
expanding the state of the art while
developing their own programs.

Become a Part of This
Incredible World .. .

Learn at Home
in Your Spare TIme
NRI can give you the back­

groundyou needtoget into this boom­
ing new field. Microcomputers require
a new discipline, a broader viewpoint. ..
the ability to think inboth hard-
ware and software terms. And NRI's
~ew course in computer technology

;::=~_IS geared to bridge the gap.
You get a firm foundation of digital
theory while you get practical,

"hands-on" experience working with
the NRI Discovery Lab®, assembling
test instruments you keep, and even
buildingyour own fully functional
microcomputer.

Best ofall, you do it atyour own
convenience. You learn at home with
clearly written, "bite-size" lessons that
carry you through the course inlogical
p~ogression. There's no need to go to
night school or quityour job ...you
progress at the pace that's most com­
fortable to you, backed by your per­
sonal NRI instructor and individual
counseling whenever you want it.

Assemble an Advanced
Microcomputer with

Exclusive Designed-for­
Learning Features
Only NRI trains you with a mi­

crocomputer that's specificallydesigned
to teach you important principles as
you build it. This state-of-the-art unit
performs every function of comparable
commercial units, has capabilities well
beyond many. But each step of con­
st~uction provides specific training,
reinforces theory to make it come
alive. And once you've finished,
your microcomputer is ready to go
to work for you. Or you can even sell
it commercially.

You also assemble professional
test instruments for use inyour train­
ing. You get your own CMOS digital
frequency counter and transistorized
volt-ohm meter to keep and use in
diagnosing problems and servicing
computers. Thgether with up-to-the­
minute lessons and NRI's 60-plus years
of home studyexperience, you get the
most in training and value.

Other Courses
in Today's Electronics

Eventhe servicingofhome
entertainment equipment has taken
quantum jumps forward. NRI keeps
you right up with the latest,with train­
ing instereo, video tape and disc
players, and the latest TVs. You even
buildyour own 25" diagonal color Tv,
theonlyonecomplete with built-in
digital clock, varactor tuning, and
computer control that lets you program
an entire evening'sentertainment. In
our complete communications course
yo~ learn to service two-wayradio, ,
microwave transmitters, radar,AM and
FM ~ransmitters, CB radio, paging
equipment, and more. And you build
your own 2-meter transceiver or 40­
channel CB while you learn.

Free tOO-Page Catalog
No Salesman Will Call

Send the postage-paidcard
todayfor your personal copy of the NRI
electronics course catalog. It shows all
the equipment, training kits, and
complete lesson plans for these and
manyother courses.There'sno obliga­
tion of any kind and no salesman will
ever bother you. Find outhow you can
learnnew skills, keep up with technol­
ogy, advanceyourfuture with training
for new opportunities. Get inon the
ground floor now! If card has been
removed, write to:

NRINRtSchools
• McGraw-Hill Continuing-1 '1~ Education Center

~ l • rr;r 3939WisconsinAve.
I'~n II Washington, D. C. 20016
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a blood-pressure sleeve-is in essence an
AC ohmmeter. It sends a small alternating
cur rent through the limb, measures the
voltage drop from one part of the limb to
another, and displays it on a meter , which
can be calibrated direct ly in ohms. A large
chan ge in resist ance ind icates a high value
of compliance-a smaller change may indi ­
cate a greater or lesser deg ree of arterio­
sclerosis.

The instrument-now in an early experi­
mental stage- is undergoing tests. If it
proves successful, it may become as stan­
dard an item in doctors' off ices as devices
for measuring blood press ure.

Fivefold growth pred icted in
telecommunications

By the year 2000, the demand for tele­
communications services will have in­
creased five times , according to a study
made by the Lewis Research Cente r of the
National Aero naut ics and Space Adminis­
trat ion (NASA) . At that time, one-fourth of
all long -d ista nce voice traffic (which will still
make up the greater part of the increased
services) may be car ried by satel lites.

The studies show that by the early 1990's
long-d istance te lecommunicat io ns will
have saturated the nation's existing do­
mestic sate llite capacity in the 4- 6 and
11-14 GHz bands. To accommodate the
rapid growth in demand, higher-capacity
satellites operating in the 20-30 GHz band
will be requ ired . It is urgent to develop the
tech nology needed to open that band for
commercial use in a cost-effective and
spectrum-conserving manne r. The band
has not been used in this country up to the
present.

Recording system doubles dynamic
range of discs

A new development in record ing technol­
ogy is claimed by dbx, Inc. of Newton, MA.
In cutting the master disc for an album
(from a digitally-recorded tape) the music
signal is compressed linearly in decibels by
50% at all levels ("dbx encoded" ). Play­
back through a "dbx decoder" expands
the signal to recreate the dynamic range of
the or iginal master tape. Thus the possible
dynamic range of such a disc recor ding is
doubled.

The decoder retails for a little over $100,
and dbx-encoded records are already
available, under the M&K RealTime label.

Biggest CB organization conquers
financial crisis

REACT (Radio Einerge ncy Associated
atizens Teams) Internationa l Inc. has over­
come a serious potential operat ing def icit
and ended the year 1979 with a surplus, the
Board of Directors reported after its annual
meeting. A combination of substant ial cost
reductions and emergency-fund contribu ­
tions from REACT teams and others turned

the situat ion around from that at August 1
(when it was estimated that the year-end
defic it would be $34,000) and resulted in an
operating surplus of about $17 ,000.

Simulta neously, REACT International
launched its annual membership drive to
recr uit new teams and new members for
1980. As of January 20, the Board re­
ported , the rate of registration was lagging
well behind the previous year . This, the
Board believes, was partly due to the dras ­
tic decline in the number of new CB licen­
sees and partly to uncertainties about RE­
ACT's future-uncertainties created by the
fin ancial cr isis .

REACT International headquarters will
continue operations with minimum staff
and services throughout the first half of the
year, unless and until team regist ration and
new membership are substantially acceler­
ated . Of the 1,688 teams, with a combined
membership of 40,454, less than 50% had
re-registered for 1980 by mid-January.

The Board meeting laid plans for the
election of field members of the Board of
Directors directly by the membership at the
Annual Convention, and for a "REACT
Forum " to be set up by the Teams via State
Councils to develop add itional training and
operational programs. Those plans will be
fully implemented at the 1980 REACT con­
vent ion July 17-19 in Atlanta, GA.

Home heating system control varies
boiler water heat

A new control system for hot water heat­
ing systems uses an outdoor sensor to
adjust boiler-water temperature in accor­
dance with the outside temperature. Called
Master Mind by its manufacturer, Sur­
geonics, of Mount Kisco, NY, the system is
described as a solid-state electronic com­
pute r tha t uses two sensors, one measur­
ing the outside temperature and the other
the temperature of the boiler water. The
con trol unit, or "computer," compares
these and sets boiler water temperature
accordingly.

The advantage, the manufacturer ex­
plains, is that by maintaining the wate r at
the lowest desirable temperature the circu­
lating tim e is increased, with a correspond­
ing increase in system efficiency. The circu­
lating water is held at the precise tempera­
tu re requi red to supply only the heat
required to satisfy the room thermostat.

Other systems have used outside sen­
sors, which have been valuable, especially
where temperatures may drop rapidly in a
short time. But in those systems the water
temperature still rises to a fixed maximum
and the water remains idle in the boiler,
with cont inuous loss of heat, until the room
thermostat calls for heat .

The Maste r Mind approach is claimed
fuel savings of up to 15%, and to make the
living space more comfor table by supplying
a steadier and more even heat .

Nakamachi now making
15/16 IPS cassettes

SBI Publishers in Sound, makers of
15/16 IPS cassette books, has expressed
"elation" at the announcement by Naka­
machi that it is adopting the extended­
time, long-playing cassette speed of 15/16
inches per second, and feels that the 15/16
IPS speed will become " the next industry
standard for speech recording."

The lower speed, SBI says, will make it
possible to put a book on three cassettes
instead of the six needed at the older 17

/ .

IPS speed . Further, there is a great advan­
tage in recording speeches or public meet­
ings, where a stop to change cassettes
often loses important sentences.

SBI puts out between two and four of its
books or "Sound Editions" per month, and
sells a cassette machine with speeds of
15/16, 1% and a continuously variable
speed feature. Sound Editions are sold by
mail order, and a free catalog is available
by writing to: SBI, Box 48, South Lee, MA
01260 .

Orbital test satellite
helps nuclear research

Marconi Communications Systems Ltd.
hailed the recent inauguration of a satellite
link between Switzerland and England en­
thusiastically as "a new era in telecommu­
nications technology."

An orbital test satellite was launched in
May 1978, as part of the European Space
Agency program of experiments leading to
the launching of a series of .communica­
tions satellites during the early 1980's. This
OrS is being used to link the European
Nuclear Research Center in Geneva with
the Rutherford Laboratories in England .
Other European laboratories will be
hooked up at a later date .

High energy nuclear accelerator re­
search ("atom smashing"), Marconi ex­
plains, involves vast quantities of highly
comp lex data, and its exchange between
laboratories is a real problem. The normal
method is to send the tapes by courier.
Now, using satellite transmission , the data
can be exchanged between cooperating
laboratories in less than two hours, and
even the possibility of real-time remote
participation in experiments exists for the
future.

Reception is made simple with the novel
Marconi 3-meter data ground terminal. Its
equipment occupies the same floor space
as an ordinary filing cabinet and can be
insta lled in a corn er of the offic e. With the
increasing use of computers in commercial
operations, the time cannot be too far off,
says Marconi, when commercial users will
be offered communication facilit ies directly
through a 3-meter antenna on the roo f, and
their computers will be linked to one­
another through the small and unobtrusive
ground terminals.



Now Available For Faster, More Profitable Color TV Servicing!

vaLUME2 .. .a new addition to the popular

RCA Technical Reference Library

A handy, binder-encased co llection of RCA Workshop Manuals that
give you step-by-step procedures for fast troubleshoot ing of the
following RCA color TV chassis and related systems . ..

• ColorTrak CTC 74/81/90
• XL-1 00 CTC 85/86/87
• XtendedLife CTC 93/99/101
• ColorTrak Direct Address Tuni ng System
• Frequency Synthesis Tuni ng Systems .. .

Over 300 pages of t ime-saving service infor mation .. . equally useful as a
circ uit-operat ion/troubleshooting bench refe re nce or for chassis­
fam iliarizat ion training . .. fully il lustrated , with simplified schematics, block
diagrams, and chassis/circuit board photos that show component and test
poi nt locations concise but thorough explanations of how circuits and
systems function step -by-step desc riptions of troub leshooting procedures
that isolate troubles in minimum time . .. common trouble symptoms and their
most probable causes

va LUM E1 ... Available But Supply Limited!
Covers RCA Color TV Chassis CTC 40 through CTC 78 .. .
over 400 pages of illustrated step -by-step troubleshooting procedures
and ser vice -oriented descriptions of circuit and system operation .. .
three-way indexed and tabbed for quick reference . . . encased in a
durable 11" X11112" looseleaf binder . .. Only $24.95'

ONLY $19.95·
With the same easy-reference
features you said you wanted,
and got , in Volume 1 ...

• Durable 11" X111/2"
looseleaf binder

• Three -Way Inde x
• Index Tabs

LIMITED-TIME BONUS OFFER!
Free RCA ColorTrak Home Service Handbook ...

Order Vol ume 1 or 2 or the complete two-volume RCA Technical
Reference Library and, while the supply lasts, you' ll rece ive at no
additio nal cost the RCA ColorTrak Home Service Handbook . . .
covers in -home servic ing of CTC 74/81 .. . 114 pages of ill ustrated
trouble symptoms and their most probable causes that can be
corrected in the customer's home, includ ing related adjustments . ..
in a durable 10"X 6" looseleaf binder . . . a $4.95 value you receive FREEl

SPECIAL TWO-VOLUME PACKAGE OFFER! SAVE OVER 20% ... Ord er both

Volume 1 and 2 of the RCA Technica l Reference Library now and you'll save over 20% of the combined
single-volume prices .. . plus you 'll also receive the $4.95 RCA ColorTrak Home Service Handbook at no
additional cost . . . a $49.85 service-information value for only $36.60.

-----------------------------------
Technica l Reference Libr ary Order Form - Please pri nt clear ly

MAILTO: RCA Technical Publications 1-450
600 North Sherman Drive
Indianapolis. IN46201

nOJl~

Quantity

__Volume 1 @ $24 .95 each' NAME

'FREE RCA COLORTRAK HOME SERVICE HANDBOOK INCLUDED

STREET ADDRESS _

STATE ZIP _

_ _ Volume 2 @$19 .95 each'

__Two-Volume set @$35.50'

TOTAL (ENCLOSE CHECK WITH ORDER) $ _

CITY _

o Check here for free RCA Technical Publications Catalog 8007R
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On April 9, the proverb ial mountain moved. For it was on that day that the
sleepy giant known as the FCC awoke for just an instant and the commission­
ers decided to approve an AM stereo-broadcast system. Out of five possible
systems, it is the Magnavox system that will become part of our everyday
lives .

AM stereo did not just happen, or did it? In the 1950's, it was proposed that
the FCC issue rules for broadcasting FM stereo, AM stereo, and for broad­
casting the audio portion of te levis ion in stereo. Only FM stereo was
approved and FM-stereo broadcasts began in 1961. At the t ime, the FCC felt
that the AM radio industry was healthy while the FM radio industry was
financially hungry. That's what prompted the approval of FM stereo. Also, the
FCC felt that there was no real need for broadcasting the audio portion of TV
in stereo. (The EIA currently has a committee considering systems for that
purpose-but that's because the United States is so far behind in this area.
Today, stereo is very much a part of television in Japan.)

Stereophonic broadcasting caused the FM radio industry to grow in leaps
and bounds, at the expense of AM radio stations. That's part of what
prompted the decision on April 9. The other half was the pressure that was
being applied by the manufacturers of automotive sound equipment. They
needed something to boost their sales.

Why the Magnavox system? Your guess is as good as mine. From a perfor­
mance standpoint, there seem to be few differences among the var ious sys­
tems. Actually, the decision of April 9 was merely a directive to the FCC's
engineering staff to write a Report and Order selecting the Magnavox system.
The Report arid Order is to be issued nine weeks following the April 9 direc­
tive, and it will try to justify the selection of the Magnavox system. Not that
the Magnavox system is bad-it isn't; but the real reason for the selection will
remain in the minds of the commissioners. One unsubstantiated rumor float­
ing around Washington has it that the Magnavox system was the only system
the commissioners could understand. In the interim, some of the proponents
of the other systems are already talking about obtaining an injunction against
the FCC decision.

The Report and Order will also outline an orderly implementation of the
system. The manufacturers must be allowed enough time to design good
receivers. If AM broadcasting starts from Day 1 (just as FM stereo did), then
consumers will find themselves deluged with inferior receivers. Manufactur­
ers and distributors will also find themselves buried in a lot of obsolete
equipment. (Remember 23-channel CB radios?) The EIA has recommended a
delay of nine months before AM stereo broadcasting is permitted to begin.
By the time you read this, the Report and Order will have already been issued.
In the interim, I can only hope for the best.

There is one final caveat in all this . True high-fidelity requires an audio
bandwidth of at least 15 kHz. Some AM broadcasters, however, are using
only a very small portion of the audio bandwidth that is presently available to
them. Adding a second channel will not automatically produce high-fidelity. If
more broadcasters don't start transmitting better signals, and the manufac­
turers don't start producing better receivers, we will have two channels of
noise instead of one.

AM Stereo
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COMPUTER BOOKS THAT TALK YOUR
LANGUAGE ... FROM BEGINNER TO EXPERT.

Howard W. Sams is the source for the best and latest in computer technology. The world's leading authors. Clear,
concise, easy-to-understand text. Fully illustrated for better comprehension. Actua l programs for today,s personal
computers. Informative and entertaining,Titles for everyone. ,.from the novice to the hobbyist to the expert.

Howard W. Sams & (0., Inc.

THE l,;UMt'UTER
TECHNOLOGY LEADERS
Even il you're an av id computer buff .
rapidly changing technology makes it
d ifficult to stay current. Sams has a
complete line of books and relerence
publications to help you keep abreast
of the current state-ol-the-art.
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Z-80 MICROPROCESSOR
PROGRAMMING & INTERFACING-2
VOLUMES.
800 pages. By Nich ols. Nichols, & Rony.
No. 21611.$21.95.

INTRODUCTORY EXPERIMENTS IN
DIGITAL ELECTRONICS AND 8080A
MICROCOMPUTER PROGRAMMING
AND INTERFACING-2 VOLUMES.
912 pages. By Rony, larsen, & Titus. No.
21552.$20.95.

ORDER FORM
HOWARD w. SAMS & CO., INC.

4300 West 62nd Street, P.O. Box 7092
Ind ianapolis. Ind iana 46206

(317) 298-5400

City Stote Zip, _

Prices subject to change without notice.All bo oks
available from sorns Distributors. Booksto res. and
Co m pu te r Stores. Offer go od in U.S. only. In Conodo .
conto ct Le nb ro o k Ind ustries Ltd ..Scarborough. M1H
1H5. On tario, Conodo.

GRAND TOTAL _

o PAYMENTENCLOSED
o CHECK 0 MONEY ORDER
o MASTER CHARGE 0 BANK AMERICARDNIStI

D

D

D

D

........ ..................•..•· .··•·•••··• Indica te Quantity in boxes above and complete
• ordering information be low.

•• Sub Totol _

·: Add loc a l soles ta x where op p licc ble, _

•·•···: Exp. Do te _

: Account No. _

·• Inte rbank No. (Moster Charge only) _
• Min imum Credit card purchase $10·: Nome (p rint) _

: Signature _

·• Ad d ress. _
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MICROCOMPUTER-ANALOG
CONVERTER SOFTWARE &
HARDWARE INTERFACING.
Concepts and techniques of Inte rfac ing
digital compute rs to analog devic es.
288 pages. By Titus, Titus, Rony, & l arsen.
No. 21540. $9.50.

TRS-80 INTERFACING.
192 pages. No. 21633. By Titus. S8.95.

INTERFACING & SCIENTIFIC DATA
COMMUNICATIONS EXPERIMENTS.
160 pages. By Rony, larsen, Titus, &Titus.
No. 21546. $5.95.

MICROCOMPUTER INTERFACING
WITH THE8255 PPI CHIP.
224 pages. By Go ldsbrough. No. 21614.
$8.95.

PROGRAMMING & INTERFACING THE
6502.WITH EXPERIMENTS
Dr. De Jong has co mpiled 14 chapters of
Informat ion and prog ramsfor 6502-based
microcomputer systems. Experiments and
examp les are written so that a KiM, AIM or
SYM system may be used to reinforce the
material in each chapte r. 448 pa ges. By
De Jong.No. 21651.$11.95.

HOWTOPROGRAM AND INTERFACE
THE 6800
Discusses the Interna l structure, instructio n
set. and programming techniques for the
6800. Experiments demonstrate "rea l
wo rld" applicati ons. By Staugaard. 432
pages. No.21684.$13.95.

DBUG: AN 8080 INTERPRETM
DEBUGGER
Covers prog ram operation and how irs
app lied to program developm en t and
testing. 112 pages. By Titus and Titus. No.
21536. $4.95.

6502 SOFTWARE DESIGN
Tells how to prog ram for t he 6502
assemb ly lan gu a ge. 288 p age s. By
Scanlon. No. 21656. S10.50.

8080/8085 SOFTWARE DESIGN-2
VOLUMES
VOLUME 1 g ives you an introduction to
assem bly language p rog ramming. 336
pa ges. By Titus, l arsen, Rony, & Titus. No.
21541. $9.50
VO LUME 2 is a unique, one-of -a-kind
computer science bo ok fo r the design
engineer. Written in Intel machine co de.
352 pages. By Titus, l a rsen, & Titus. No.
21615. $9.95.
TWO-VOLUME SET No. 21659 ONLY $17.50

TEA: AN 8080/8085 CO-RESIDENT
EDITOR-ASSEMBLER.
256 pages. No. 21628. ByTitus. $8.95.
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THE HOWARD W. SAMS CRASH
COURSE IN MICROCOMPUTERS
The short -cut to understand microcom­
pute rs. Spend a few hou rs with this self­
instructional co urse and gain a wo rking
knowledge of a ll aspects of microcom­
pute rs from fundamenta ls to op era ting
syst e ms , p rog ramm ing, p e ripheral
equipmen t and muc h, much more. 264
pages. No. 21634. By Frenzel. $17.50.

MICROCOMPUTERS FOR BUSINESS
APPLICATIONS ~
A microcomputer expert . discusses the
ben efit s of micr ocomputer systems fo r
sma ll busine ss owners. Explains types of
microcomputers ava ilable, poi nts out pit­
fa lls to ovo ld, a nd def ines compute r­
relat ed ter ms in easy-to-understand lan ­
guage. 256 pa ges. By Barden. No. 21583.
S8.95.

A GUIDEBOOK TO SMALL
COMPUTERS
If you are contemplating buying a small
co mput er system for hom e or business,
this book ca n save you time and trouble.
Covers fundamenta ls of sma ll co mpu te rs
including hardwar e and software. In­
c ludes information on manu facturer s'
war rantie s, service a nd a handy direc­
tory of sma ll compute r manufacture rs. By
Barden. No. 21698.$5.95.

GETTING ACQUAINTED WITH
MICROCOMPUTERS
Provides a compl ete working know ledge
of microcomputer o rgan ization, opera­
tion, and p rog ramming. 288 pages. By
Frenzel. No. 21486. S8.95

FUNDAMENTAlS OF DIGITAL
COMPUTERS (2nd ED.)
Unrave ls the mysteries of computers and
programmin g. 320 pages. By Spenc er.
No. 21534. $9.95.

INTRODUCTION TO MICROCOMPUT­
ERS FOR THE HAM SHACK
Gives the radio amat eur an opp ortunity
to be in the foref ront of utilizing and de ­
v e lo pi n g t ech ni q u es in " c o m ­
puterca tion s." 96 pages. By Hel ms. No.
21681.$4.95.
lEARN ABOUT MICROCOMPUTERS, SAVE
1O% ...AND GETA FREE GIFTI

THE COMPUTER PRIMER LIBRARY
This 3-volume " star te r" li bra ry was
selected for the novice who wants to
learn about microcomputers. Conc epts.
Programming . Computer gra phics. l an­
guages. Games. By Mitche ll Waite and
Michae l Pardee-two of th e leading
authors in the field of co mputers.
MICROCOMPUTER PRIMER- 368 pages
of up-to -date facts on microcomputers
and co mputer concept.
COMPUTER GRAPHICS PRIMER- Over 20
p rograms for creating your ow n video
g ra ph ics (com p le x d rawings, pl a n s,
maps. a nd sc he m atics) on the new
6502-based personal computers.
BASIC PROGRAMMING PRIMER- Provides
a working knowtedqe of BASIC, the most
popular compu ter language tod a y. Ex­
plains fundamenta ls, of BASIC, program
con trol , orga n izat ion , add itional
functio ns. var ia tio ns, a nd inc lud es a
game program.
3-VOlUME LIBRARY PACKAGE ONL Y
$30.47- Incl udes a FREE COPY of YOUR
OWN COMP UTER-an intr oduct ion to
home com pute rs.No. 21706
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SPACE taking shape _
SPACE, the first trade association created to represent the

interests of satellite earth-station users, is being organized. The
letters stand for the Society for Private And Commerical Earth
terminals, and the group's chairman, Eugene Martin, says that
the organization will present the interests of individuals and
companies when Congress, and other government agencies,
begin to consider policies and rules for home TV reception via
satellite. Initially SPACE will have four categories of member­
ship: manufacturers, reta ilers/distributors, earth-station own­
ers, and associates (which Martin describes as "anyone else"
including consumers thinking about getting into satellite TV) .
SPACE got its start during the recent Sate llite Private Terminal
Sem inar in Miami and is expected to hold another meeting
during forthcoming symposiums of satellite users. For informa ­
tion about members hip fees and other specifics, contact the
group's office at 1521 0 Street NW, Washingtin DC 20005;
telephone 202-387-1856 . .

Getting ready for DBS
Enthusiasm about direct-to-home broadcasting satellites con­

tinues to grow, and indications now point toward widespread use
of the $300, 3-foot receivers within the decade . Such a system,
which could offer 10 or more channels of programming, perhaps
on a regional ized basis, would bypass the familiar set-up we have
today: broadcast TV or cable TV. Channels would be devoted to
movies, sports, teletext, education, and other programming. The
envisioned DBS service would probably use the 12/14 GHz
range and would be enormously expensive to start up-in the
magnitude of half-a-billion to a billion dollars. In addition, there
are a huge number of legal and policy hurdles ahead-ranging
from questions about how DBS should be regulated to what
kind of standards should be created for small-dish receivers.

A series of developments this spring indicate how optimistic
people are becoming about DBS. The FCC's Network Inquiry
task force published a sizable document outlining the policy
issues that will affect DBS. Quick on the heels of that report, the
National Academy of Sciences held a one-day symposium in
Washington. The conference attracted nearly 500 experts, who
discussed a framework for the development of Direct Broadcast­
ing Satellites.

Meanwhile, plans for a DBS system were being drawn up by
Comsat, which announced last summer that it wants to launch
such an offering by 1983. (The Comsat plans suffered a set-back
in April when Sears pulled out of a tentative partnership with
Comsat which would have involved sales and installation of the
small dishes; Comsat is looking for other partners in the retail/
electronics business .)

Most of the experts we talk to doubt whether Comsat's opti­
mistic goal of 1983 is realistic . But they do believe that DBS will
come into being by the late 1980's-if some roadblocks can be
overcome . First among them is the 1983 Regional Adminis tra ­
tive Radio Conference, which will decide Western Hemisphere
spectrum allocations for DBS. Then comes the question of how
to deal with those three-foot receivers. Several authorities
emphasize the need to come up with technica l standards that
will hold up even as the technology itself moves beyond the
current state-of-the-art.

Of course there are drawbacks to a DBS system. As the FCC
report noted, and many other experts echoed, DBS is not always
the most efficient use of spectrum. The current set-up of fixed
satellites which beam signals to earth terminals that then relay

them locally (via standard broadcasting, cable TV and other
means) can provide four to ten times more channels. Further­
more, the extraordinary high power needed to beam the DBS
signals to those small dishes-even for a regionalized foot­
print-will pose other RF interference problems. In addition,
the existence of DBS creates a thirst to put very special-interest
programming aboard (for example, educational shows or public
service information) which will only be interesting to narrow
aud iences. That again is inefficient use of spectrum, critics point
out. Similarly, no matter how many channels are available, they
would all have to be served by similarly polarized channels from
a single sate llite or from co-located satellites broadcast ing on
different frequencies; the only alternatives are for users to buy
more than one antenna or for someone to develop a cheap steer ­
able dish .

Most of the experts agree, though, that DBS is an idea whose
time will come. The rapid acceptance of today's fixed satellite
communications-and the eagerness of hobbyists and profes­
sional organizations to have their own earth stat ions-proves
that DBS will catch on, they point out.

Going up to 20/30 GHz
Get ready to add the Ka-band to your satellite vocabulary. A

recent NASA study indicates that the growing demand for
space communications by the year 2000 will necessitate opening
up the Ka-band at 20/30 GHz for commercia l services. The
additional spectrum space would increase capacity by 50 to 100
times over the range of the widely used C-band (4/6 GHz) . The
NASA studies found that voice services (such as telephone and
private line calling) will be the major factor in the booming use
of satellites-but it also suggests that within 20 years at least
half of all video commun ications beamed around the U.S. will
travel via satellite. That will include private teleconferencing as
well as broadcasting and cable TV programs. NASA's analysis
of sate llite usage indicates that by the early 1980's, the C-band
and the Ku-band (14/12 GHz) will be completely filled. That is
why NASA believes we should start looking at the Ka-band.

Newspapers via satellite
TV isn't the only mass medium that has latched onto satellites

for speeding its material around the country. Sta rt ing in late
summer, the New York Times will publish a Midwest edition in
Chicago each day, with facsimile pages transmitt ed from the
east coast to a printing plant in Chicago via a Westar II trans ­
ponder . For the Chicago edition, pages will be scanned by a laser
in New York and transmitted to an existing plant in New Jer­
sey; there the data will be compressed and beamed to the Chica­
go downlink, where it will be reconstituted and laser masks
etched to make offset printing plates .

Several other newspapers-notably the Wall Street Jour­
nal-already use such satellite facsimile processes to rush page
plates to regional printing plants. Time magazine recent ly
started a similar venture to help speed production of its Hong
Kong edition each week. And the American Newspaper Pub­
lishers Association task force on satellite policy recently came
up with !l seven-point proposal which would enlarge the use of
satellites for delivery of everything from wire service stories to
classified ads.

GARY H. ARLEN



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 16KRandom Access Memory
(expanda ble 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
Compute r 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. You can
mount operating system and pro­
gram disks at the same time. to make
computing even faster.
Youcan run programs written in
MICROSOFfTM 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 ima gined.
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 fa mily
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 Elec tronic Cent er.

CIRCLE 30 ON FREE INFORMATION CARD

SENDFOR FREE CATALOG

Write 10 : HEATHCOMPANY,.
DEPARTMENT020-674, _...- - -- ;:.;;;~.:

BENTONHARBOR, MI49022 . "'. ~.~:

1 -=" .
------ ', - -'

VISITYOUR HEATHKIT STORE

~
In the U.s . a nd Canada, visit your
nearh Heathkit Electron ic Cente r wh ere

..

,.::,::: ' Heath~il produc ts a re also displayed,
so ld and se rviced. See th e wh ite pages of
your ph one boo k. In the U.S. , Heathkit

• Elect ron ic Center s a le units of
. , .. . Verit echnolog y Electr oni cs Corporation. CP-184



eno
Zo
a:
I­o
W
...J
W

6
is«
a:

18

Yougotta
shoparound.

Whenyoudo~you'lprobablypickCIE.
Youcawt affordto settlefor

less"When it coJUesto soJUething like
electronics trainingthat could

affectyour"Whole life.



All this training takes effort.
But you'll enjoy it. And it's a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check this
out before you enroll in any
program.

For some troubleshooting
jobs, you must have your FCC
License. For others, employers
often consider it a mark in your
favor. Either way, it's government­
certified proof of specific
knowledge and skills!

More than half of CIE's
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam get
their Licenses! ,

Shop around... but send
for CIE's free school
catalog first!

Mail the card . If it's gone , cut
out and mail the coupon. If you
prefer to write, mention the nam e
and date of this magazine. We'll
send you a copy of CIE's FREE
school catalog -plus a complete
package of independent home study
information! For your convenience
we'll try to have a representative '
contact you to answer your
questions . Mail the card or

coupon-or write:
,CIE, 1776East 17th St. ,

Cleveland, OH 44114.

r--------who wants to keep pace •C IE Cleveland Institute

with the state of the art of of Electronics, Inc.

electroni cs in the eighties . With •17 7 6 E a s t;;17th Street, Clevela nd. Ohio 44114
Accredite d Member Nationa' Home Study Council

CIE 's Digital Lab, you' ll be
I D YES... I'm shopping around forapplying in dozens of fascinating

the right kind of career train ing inways the theory you've learned. For •electronics troubleshooting-and CIE
example, you 'll compare analog sounds well worth looking into. Please
and digital devices. You' ll learn to •send me my FREE CIE school
make binary to decimal conversions catalog -including details abo ut

and to work with semiconductor •troubleshooting courses -

devices and circuits. You'll see how
plus my FREE package of home study

digital equipment is vital in today's I
information! RE-9 1

exciting , growing fields such as •Print Name

security where digital
Addresstheory provides the I

Apt. __

brains for space-age City

alarm and protective Idevices. State Zip__

Of course, CIE I Age_ _ Phone
offers even more (area code)

advanced training •Check box for OJ. Bill infor mat ion:
programs, too. But the o Veteran o Active Duty

main point is simply this: I Mail today!
c...
c
r
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When you build your own
5 MHz Triggered-Sweep,
Solid-State Oscilloscope'
you take your first real professional
step . You use it as a doctor uses an
X-ray machine- to "read"
waveform patterns . . .
lock them in . .. study, understan d
and interpret them !

When you get your
Digital Learning
Laborato ry you' ll be into
digital theory-essential
training today for anyone

you learn and review the basics­
perform dozens of experiments.
Plus , you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

With CIE's
Personal
Training
Laboratory...

Why,you should shop
around yourself.

We hope you'll shop around.
Because, frankly, CIE isn 't for
everyone.

There are other options for the
hobbyist. If you' re the ambitious
type-with serious career goals in
electronics-take a close look at
what we've planned for you at CIE.

What you should
look for first.

Part of what makes elec­
tronics so interesting is it ' s
based on scientific discover­
ies-on ideas! So the first'
thing to look for is a
program that starts with
ideas and builds on them!

That 's what happens
with CIE's Auto -Programmed"
Lessons. Each lesson takes one
or two principles and helps you
master them-before you start
using them!

How practical
is the training?

, This is the next big important
question. After all, your career will
be built on what you can do-and
on how well you do it.

Here are ways some
of CIE's trouble­
shooting programs
help you
get your
"hands-on"
training . ..

W hen you shop around for
tires , you look for a bargain.

After all, if it 's the same brand,
better price-why not save money?

Education 's different. There's
no such thing as "same brand:' No
two schools are alike . And, once
you've made your choice , the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes­
sional training to help give you
pride and confidence.

• • •
If you talked to some of our

graduates, chances are you'd find a
lot of them shopped around for
their training. They pretty much
knew what was available. And they
picked CIE as number one.



The surprising leader.

DOPPLER RADAR
In the June 1979 issue of Radio-Elec­

tronics, John W. Elkin's letter discussed a
problem about Doppler radar. Because of
the ambiguous results he arrived at, he
questioned whether the velocity of light (c)
was truly constant. In the October issue,
Dr. H. Mark dealt with Elkin 's question by
explaining Elkin's amb iguous results in
terms of the impossibility of simultaneity
and the Lorenz-Fitzgerald contraction, as
we understand them from relativi ty theory.

As Elkin's problem involved simulta­
neous measurements and relative velocity ,
Dr. Mark's response was understandable.
However, I believe that his response ig­
nores Eklin's main error, namely, a miscon­
ception of the Doppler effect. I hasten to
add that there are probably thousands of
ex-ph ysics students who have the same
misconception; I did , too, a decade or more
ago.

Most of us were introduced to the Dop­
pler effect in an undergraduate physics
course, via the old train-whistle problem.
To determine what frequency the station­
ary observer hears , we are told to add the
train velocity to the speed of sound, if the
tra in is app roaching; or to subtract the
velocity from the speed of sound if the trai n
is reced ing, and plug this value into a for­
mula. Without further explanation from the
instructor, or the tex t, it's only natural to
conclude that the Doppler effect is caused
by a change in the velocity of the waves,
imparted by the velocity of the source.

I only recognized that as a miscon ception
when I used it to understand the red shift,
pr ime evidence for Hubble's expanding
universe. With c constant, regardless of the
velocity of the light source, or of the
observer, it seemed to me that electromag­
netic radiation could never display a Dop­
pler shift . But that conclusion was ridicu ­
lous, on the face of it; so I sought a better
understanding of the Doppler shift.

When I questioned several associates, I
found that my misconception was wide­
spread. Finally, a friend called my atte nt ion
to an explanat ion of the Doppl er effect in
The Encyclopedia of Physics that deals with
the Doppler shift in terms of wavelength, A,
instead of velocity. Cons ider ing the familiar
equation f = CA it's apparent that eithe r Llc
or A will cause a Llf.

With f and c constant , as each crest of
the wave leaves the source moving at
veloc ity v, the wavelength in the direction of
v is A = (c - v) T = c-v/ f while in the oppo­
site direction, A = c+v/f. In other words,
the waveleng th toward v shortens and
lengthens in the opposite direction. The
1966 edition of the Encyclopedia contains a
diagram that illust rates the principle very
well.

Returning to Elkin and the train Whistle,
the foregoing indicates that there is no

continued on page 24
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When Quality Counts

~
380 OserAvenue, Hauppauge, N.Y. 11787

(516)231-6900.
Officesin Chicago, Los Angeles, Dallas.

LBO·514/513, 10 MHz
dual or singletrace,
1 mV-$645 or $495.

LBO·515B,
30 MHz dual trace,

delayed sweep - $1530.
Call free (800) 645-5104 for 40-page

catalog, evaluation units, and the name
of your local distributor.

ate\\ite l'
Reprint s
To order your 36-page booklet
containing complete reprints of
all seven art icles in the series
on Backyard Satellite TV Re~

ceivers by Robert B. Cooper, Jr.,
com plete the coupon below and
enc lose it with your check or
money ord er for $6.00.

We wi ll ship your reprint, post­
paid in U.S. and Canada, within
6 weeks of receipt of your order.
All others add $3. for postage.
New York State residents must
add 48¢ sales tax .--------------I Radio-Electronics I

I Satellite TV Reprints I

I
45 East 17th Street I
New York, NY 10003

II I want__ reprints @ $6.00 each.postPaid.
1
1I have enclosed $_ _ . NY State residents

I must add 4811: sales tax. I

.1 I
I (Name) I

I I
I (Street Address) I

! (City) (State) (ZiP)..----------------

TO BE CONTACTED BY LOCAL DISTRIBUTOR

5

LBO·308S, 20 MHz
dual trace, battery/ac

portable - $950.

LBO·508A/507A,
20 MHz dual or single
trace- $835 or $610.

LBO·520,
30 MHz dual trace,

signal delay-$1100.
It's easy to see why LEADER oscilloscopes

are now specified more than ever. More
performance for less cost . . . with immediate
deliveries from over 100 stocking distributors
. .. and the industry's best two-year warranty
backed by East and West Coast factory
service depots.

For bench or field work, single and dual
trace, there are 11 different models to choose
from. All offer comprehensive triggering,
TTL Z-axis, front-panel trace alignment, and
human-engineered control layouts.

3275 North B. Ave.
Kissimmee. Florida 32741

See your dea ler or write:

Clearly the cnotce of those
who know quality

CB.AMATEUR or
COMMERCIAL
COMMUNICATI

Mobi le or base stat ion.
Whatever yo ur needs, Hustler
has the qua lity for exceptional
mec hanica l and electrica l
performance. The result of
unique eng ineer ing expertise
and innovation, respected
throughout the indust ry.
For outstandi ng antenna
quality, look to Hustlerl

Hustler has
the antenna you're
looking for!

CIRCLE 32 ON FREE INFORMATION CARD
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An in-depth look at
the only~plug-in"remotecontrol system

~ , ver need for your home.

54 West 45 Street, New York, N.Y.10036 212-687-2224
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BSR X-10 SUPER SPECIAL
DELUXE

ULTRASONIC CONSOLE
REGULARLY $49.95
NOW $29.95

With the purchase of three or more
modules

Modules normally $17.00 ea.
Modules of your choice

3 for $47.95 6 for $83.95
Ultrasonic Hand Unit

Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
SOO-223-0474

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 aeparately. II purchased
with 3 or more modules $59.95

NEW

the modules . And you're ready to
take control.

existing household wiring to he
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

You're in control
by remote control.

. \
Simply plug in The Controller'

and the BSR System X-10
Tmodules,

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

ADVANC
ELECTRONIC==:C
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LETTERS
continued f rom page 22

need to assume that the wave velocities (c
for electromagne tic waves, or 1100 ft/sec.
for sound ) changed. Then what are those
velocit ies of (c ±v) or (1100 ft.lsec ±v)?
Actually, they are mathematical abstrac­
tions, or devices, to simpl ify the calculation
of the Doppler shift . In other words , they do
not exist physically. A more " honest" (or at
least less ambiguous) way of determining
the Doppler shift would be to calculate the
effect of the source or observer movement
(v) upon the wavelength from the formulas
given above, and then calculate f from

f = _c--,-o_r_1_1O_O_ft_/s_.
X-

I hope that the above will clarify things
for Elkin and induce educators to present
the Doppler effect in a different manner.
WILLIAM L. CLEMENTS,
Webster, NY

SUPERBOARD CLUB
As an owner of an Ohio Scientific Super­

board, I, like many thousands of others of
my breed, am fed up with the lack of techni­
cal information about the system . So I've
decided to do something about it and pro­
pose to head a Superboard Club .

The object will be to publish a newsletter
every two months, containing programs,
ideas , technical data, hints , and sugges­
tions submitted by participating members.
The club is to be non-profit , and exist as an
info rmation center for all who wish to jo in.

Anyone interested can obtain further in­
formation by sending me a self-addressed
business envelope and $1.00.
C. BRIAN SMITH ,
Superboard Club,
Box 55, Ag incourt, Ontario,
Canada M1S 3B4

ENERGY ALTERNATIVES
The only negative comment I have to

make on my first issue of Radio-Electron­
ics (December 1979) concerns the letter by
Brad Brown. Apparently he has overlooked
the obvious solution to the energy crisis .
Don't just use tachyons' ("supposedly exist
in some other dimension") for information­
processing and control of magnets. Why
not build an interdimensional-reciprocal­
freq uency-downconverter. That dev ice
could br ing tho se tachyons into our dimen­
sion (3rd? 4th?) at an increased mass (in­
fin ite) and reduced speed (warp factor 2),
acco rding to A. Einste in 'S equation E =

me",
Those very energetic part icles could then

be used to power a conventional steam tur­
bine (Big All is). The only problem would be
to locate the microprocessor and EPROM
for the turbine controller far enough away
from the taychyon-Hso interface so that the
stray U.V. won' t erase the EPROM. (Maybe
we could synthesize a 5th-dimensional ma­
ter ial to absorb that rad iation. Come on
now-that lett er might suff ice in a pinch for
an April issue, but don't let your letters
depar tmen t become a platform for
quacks).

Speculation is fine as long as it is
bounded by the confines of good science.
Nuclear Physics , Particle Physics, Special
Relativ ity , and Computer Science are all
exc iting fields and subjects for excit ing

1.

2.

3.

4.

5.

Hy-Gain's pioneering innovations in CB base antenna design.
This powerful 5/8 wave base station antenna design was an original Hy-Gain
concept. Efficiency is increased substantially over conventional designs.
Furthermore, Hy-Gain's CB antennas are subjected to the same demanding
requirements established for amateur, military and commercial antennas.
The Exclusive Hy-Gain Beta Match.
The Beta Match provides proper matching between feedline and antenna for
optimum performance. The Beta Match also puts the antenna at dc ground,
thus draining off precipitation static.
Taper Swayed Tubing.
Hy-Gain uses taper swaged, heavy-gauge, aircraft quality, seamless
aluminum tubing for all radiators and radials. This gives our collinears less
wind loading and more stability than with most other designs available.
The Top Hat Static Arrester.
Hy-Gain engineering expertise developed what we call the "Top Hat" Static
Arrester. This wire configuration atop many of our base station antennas is
designed to reduce precipitation static to an absolute minimum, resulting in
crystal-clear, two-way communication.
Radial Plates.
High wind survival and extra years of high performance are assured because
of our rugged construction techniques. A good example of this is the
machine-formed radial plates fitted to each Hy-Gain omnidirectional
antenna. These precision plates hold the radials firmly in place, thus
preventing them from loosening or even falling off.

TELEX.lIHtIlilio.1
TELEX COMMUNICATIONS. INC.

8601 Northeest Highway Six. Lincoln. NE 68505 U.S.A.
Europe: 22 . rue de Ie Lilgion-d'Honneur, 93200 St Denis, France.
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ROBOTICS
I would like to compliment Mr. Weinstein

on his "android" articles in Radio-Elec­
tronics (January and February 1980 is­
sues). I have built (according to his defini­
tion) one robot and two automatons. I find
robot ics (or cybernetics, andrionics, or
whatever you want to call it) a fascinating
hobby. After I finish high schoo l, I plan to
go to Stanford or MIT to study the subject
further, and hope to make a career of it. I
have a TRS-80 computer and an IMSAI
8080 microcomputer. I also have a KIM-1
and a homebrew 8085 system for use on (
my automatons.

I found the articles to be quite inter­
esting, especially since they included a dis­
cussion of manipulator arms-something I
have not found in any of the robotics books
I've seen. That's an important point since,
as he said in the first part of the artic le, a
useful robot must be able to manipulate
external objects. For manipu lator moto rs,
one might contact Warner Electric Brake
and Clutch Company, Beloit, WI 53511.
They sell electromechanical linear actua­
tors with movement ranges from four to
twelve inches and load ratings from 250 to
1000 pounds. They can be ordered for
operation from many AC and DC voltages,
as well.

I hope that we'll see more such articles in
early issues of Radio-Electronics.
W. M. RICHMAN II,
North Platte, NE

speculation. Only-please let it be done by
people who know what they are talking
about.

Aside from that, I'm favorably impressed
with your magazine.

P.S.: But now suppose you have two
mini-black holes rotating at .5 times the
speed of light, and you accelerate pow­
dered 8080's just outside their Schwarz­
child Radius, and. .
DANIEL J. HURLEY,
Franksville, WI

Mr. Richman's comments are very much
appreciated. I'd like to discuss briefly two
points he brings up.

First, since one of our stipulations for an
android is that it be able to exist and func­
tion harmoniously in a human environment,
I would suggest a caveat on using the
excellent Warner mechanism: While it's
able to help the android reach many points
in space, it can't easily accomplish a reach ­
around. For example: Let's say that the
peanut-butter jar in your cupboard is be­
hind the syrup bottle. Linear drives would
find the latter a blockade in its attempts to
reach the former, and we might wind up
with a sticky, if not a sweet problem.

Second, I am now finishing my manu­
script for a book-length version ofmy notes
on android design for Hayden Books. It
includes a much more detailed discussion
of each of the subjects covered in the origi­
nal Radio-Electronics articles, plus me­
chanical drawings, examples, sources for
parts, alternate approaches, and some of
the necessary formulae for determining
values and dimensions. The compendium
will permit a determined reader to der ive
his own detailed plans with ease. This first
of the andro id (versus robot) books should
be available by 1981, if not sooner.
MARTIN BRADLEY WEINSTEIN R-E

This is the most copied
5/8 wa e collnear
ant enna on the market.
J li e CLR II achieves a
powerful, no-nonsense
4.2 dB gain at the
horizon, and a big 500
watts of power handling
capability. This is, by far,
the best value in Base
Station Antennas
available today.

Mode' 542
SDB6
Two 12'
(3.7ml beams
on a 14'
(4.3ml cross
boom for 12.7
dB forward
gain.

Model 500
The Super
Penetrator
.6.3dBgain
• 1 500 watts power handling

capability
• Low signal-to-noise ratio
• Compressed signal for extra

power

Model
410
The
Original
Long
John

The world's most popular GR
base antenna! Hy-Gain was th

first to design a 5/8 ave co I~';:m~ewa''''r-'-ll---
antenna. It was he ultimate omni
when we in ented it and it still is.

Its impressive 5.3 dB gain in all
directions has become the

'naustry standard that other 5/8
ave omn is are measured against.

The Penetrator's signal is
compressed at the horizon for

extra power and distance because
of its extra long 22' 9" (6.9m)

radiator length. Its unique top hat
discharges static bui ldup to nearly

eliminate noise. This is not just
another grou nd plane antenna; its

supe rb desig n and heavy-d uty
con struction will handle 1500

watts of power with no problem
because there are no power­

robbing loading coils to burn out.

This five-element yagi
with 24' (7.3m) boom

delivers an amazing 12.5
dB forward gain with 31

dB front-to-back ratio.
For long distance, high

powered action, this one
has all other five-element

yagis beat. This famous
Hy-Gain Long John can

handle 2000 watts of
power with ease. Top
quality materials and

exclusive Beta Match
feedpoint system with

direct de ground
guarantees efficient

power transfer and
increases your talk

power 18.4 times the
normal output of

your radio.
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Kikusui Model 5512A
Oscilloscope

CIRCLE 101 ON FREE INFORMATION CARD

TODAY'S ELECTRONIC EQUIPMENT IS CREATING

a demand for higher -quality test instruments
than those that were once used in the service
industry of years gone by. In keeping with that
demand, Kikusui International Corp . (17121
South Central Avenue, Unit No . 2M, Carson,
CA 90746) has introduced a new line of test
equipment. One of them is the model 5512A
oscilloscope.

One of the first observations made when the
Kikusui 5512A was put into service was the
ease of operation and the stability of the
adjustments and the waveforms being moni­
tored. The unit is housed in a handsome steel
cabinet measuring 9'/. X 7'/. X 14'/. inches
(242 X 184 X 370 mm) and weighing 17';'
pounds (8 kg). There is a handy bail-type stand
attached to the bottom side of the cabinet that
can be "flipped" to a locking position allowing
the scope to be placed on the bench in a tilted
position. In addition, for use with the unit in a
portable location, there are feet at the rear of
the cabinet making it possible to stand the
instrument upright. Those feet are designed to
do double duty since they are extra long and
can be used as a cord storage reel when carry­
ing the 5512A. For carrying there is a strap­
type handle attached to the top of the cabinet.
The balance is excellent and the grip is quite
comfortable.

The 5512A can be used anywhere a DC­
l5MHz dual-trace scope is needed. According
to Kikusui's instruction book, it was designed
for production-line use, maintenance, service,
research and development use, and there is a
place for it in many other applications. It is a
natural for the consumer electronic service
industry and even includes special markings
for the TV vertical and horizontal frequencies
on the timebase knob. In addition, it contains a
sync separator for use when viewing composite
video signals.

The high brightness 5.24-inch (l33mm)
round CRT produces a bright, sharp waveform
even at the fast-sweep speeds. There was a very
slight change in brightness found when chang­
ing from single to dual-trace modes. Terminals

are provided on the rear of the cabinet to inten­
sity modulate (Z-axis) the CRT. The 5512A
can be adjusted by internal taps to accept line
voltages that may range from 90 volts to 264
volts. The line frequency is listed as 50/60 Hz
and the power consumption is 30 YA.

Published specifications include a sensitivity
of 5 mV-per-division from DC to 15 MHz and
a maximum sweep speed of 100 nanoseconds­
per-division (magnified) . The vertical amplifi­
ers actually operate from 5 mV-per-division to
10 V-per-division in a I, 2, 5 sequence. The
accuracy was found to be well within the ± 3%
of indicated value when in the calibrated posi­
tion. The risetime is approximately 23.3 ns
according to the specifications and the cali­
brated vertical sensitivity can be fully adjust­
able if so desired. The shift in the baseline
caused by range switching was found to be less
than the 0.5 division specified.

A quick check of the Kikusui model 5512A
scope reveals a well laid out front panel.
Although somewhat different than most
scopes on the market today, the layout is
extremely easy to use once the positions of the
controls are learned. The vertical adjustments
are located to the upper right hand side of the
panel. The Channel "A" vertical amplifer is at
the top and Channel "B" is directly under that,
near the horizontal centerline of the panel.
Directly beneath these vertical controls can be
found the timebase switch.

For ease of operation, all the variable/cali­
brate controls are colored a bright red. All oth­
er variable controls are finished in black. The
front panel also includes the mode switches,
the AC/DC/GND switches for the vertical in­
puts, triggering switches and trigger-mode
selectors . All of the latter are indicated by a
blue color.

To overcome variations in the earth's mag­
netic field, the 5512A makes use of an easily
adjustable trace-rotation control. Selection of
the chopped or alternate modes is accom­
plished by the position of the timebase switch
as is the sync separator for TV signals. Position
controls to adjust the centering of the traces on
the CRT and the switches that select the X-Y
mode of operation are also located on the front
panel. The CRT itself is masked by a rectangu­
lar bezel that includes provisions for attaching
a camera for waveform photography. There is
an illuminated graticule that is divided into
eight vertical segments and ten in the hori­
zontal plane. In use, the timebase and vertical
calibrations allow easy computation of voltage,
frequency, and other information.

The timebase is completely adjustable to
accommodate variations in time from 0.5 sec­
ond-per-division to 0.5 ns-per-division. The
timebase switch positions are arranged in a I,
2, 5 sequence. Sweep magnification of 5-times
is available from a front-panel switch and there
is a control that allows the sweep time to be
adjustable by 2.5 times.

Although the maximum voltage to be ap­
plied to various inputs is different for the

selected ranges, it is no lower than 400 volts
(DC plus AC poP) on the 20 mV range and
under. All other ranges list a maximum of 600
volts (DC plus AC poP). There is a 3 V pop
input for the z-axis required to blank the trace.
The maximum allowable voltage at this point
should not exceed 50 volts (DC plus AC poP).
The external trigger input should be limited to
100 volts maximum (DC plus AC poP).

Input to the vertical amplifiers is accom­
plished through BNC-type connectors on the
front panel of the unit. There are two (2) low­
capacitance (10:I) probes supplied and they
are of the slim variety of present-day test
probes. That feature makes them very handy to
use on the smaller equipment found today. The
probe has a built-in hook for ease of connection
to the circuit under test. By making use of
BNC connectors, the probes are simple and
quick either to remove, install, or change to
another type such as a demodulator, etc. The
probes are frequency-compensated and such
compensation is adjustable.

There is a most complete service manual
combined with the operational instructions.
You could use this manual as a course of
instruction in the uses of dual-trace triggered­
sweep scopes. The manual contains a wealth of
information arranged in an easy-to-follow se­
quence. For instance, one complete section
deals with the determination of unknown fre­
quencies by using Lissajou patterns. Phase dif­
ference, overshoot, and ringing are just a few
of the examples given in the manual. As for
servicing of the unit itself, there is a surprise
awaiting the technician who opens the manual
to the schematic diagram . After being accus­
tomed to finding entire schematics of such
equipment as scopes reduced down to fit on
one single page or less, it is a pleasure to find
that the Kikusui model 5512A schematic dia­
gram is reproduced on no less than four dou­
ble-sized fold-out sheets. No squinting or
microscopes are required to see the parts desig­
nations . Certainly a fresh outlook.

Another portion of the operation manual is a
complete calibration procedure to be used in
periodic checking and also when some defect
may require recalibration . That is another item
often not fully covered in many scope docu­
ments . Again, very refreshing.

In summary, using this scope was very
enjoyable and it performed as the published
claims would lead one to expect. Several hours
of bench time during actual troubleshooting
were logged using the 5512A. It can be pre­
sumed that, within the limitations of the
l5MHz response, there is little reason to
believe anyone could be unhappy with the
scope. Pricewise, the tag is competitive with
other l5MHz scopes on the market. It should
do an admirable job on the bench of a TV shop
since it contains the sync separators for rock­
steady waveforms. Other applications should
be a snap for the Kikusui 5512A to handle. The
Kikusui model 5512A sells for $795. R-E

continued on page 32



MX331
$ '179.00

MX333
$235.00

UNIVERSAL SIZE AND SHAPE
MX333and MX331 are the first digital multimeters

designed from the ground up for LCD technology. The
display's 45 0 angle is easy to readat any viewing point;
from directly above to straight on. Powered by a single
9 volt battery, their compact size and unique shape
make them ideal for all portable applications.

No matter how you use a multi meter; in your
hand, clipped to your belt or on a shelf, no other DMM
is as convenient as the Hickok MX333or MX331 ! And,
with VARI·PITCH, MX333 is really out of sight in
performance.

For an exciting demonstration contact your nearby
Hickok distributor. For the name of your nearest
distributor call, toll free, 800-321-4664. .

i
!ii~::::;;;;"~ HE HICKOK ELECTRICAL INSTRUMENT CO.10514 Dupont Avenue • Cleveland. Ohio 44108

12161 541-8060 TWX: 810-421-8286
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NTS HO E INVITES YOU TO EXPLORE M ROCOMPUTERS,
mAL SYSTEMS M RE, WITH STATE-OF-THE-ART EOUIP NT

YOU A BLE KEEl!
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

We'll explain the principles of trouble­
shooti ng and testi ng your microcomputer and,
best of all , we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production­
model equipment ,
rather than home-made learning devices,
makes home study more exciting and rele­
vant.That'swhy you'l l find such gear in all14
of NTS's electron ics programs.

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

r5 In Audio Electronics, you'll be able to
~ assemble your own NTS/H EATH digital stereo
g: receiver with 70 watts per channel.
frl But no matter which program you choose,
ul NTS's Project Method of instruction helps you
§ quickly acquire practical know-how.
~
28

Send for the full color catalog in the elec­
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

1.

2.



._-_._-----------._-.-._----._.__ ._--~

Simulated TV Reception 4 .

Zip _

I
I 3 .

TECHN ICAL·TRADE TRAINING SINCE 1905
Reside nt and Home-Study Schools

4000 South Figueroa St., Los Angeles, Calif. 90037

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

Apt. City _

State _

Dept. 206-070

Please rush FREE color catalog on course checked below

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

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

Addre ss _

NATIONAL~./ SCHOOLS

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

wit h on-board 20 column alphanumeric
printer and 20 character d isplay. A 6502-based

unit 4K RA M, expandable. 2. The NTS/KI M-1
Microcomputer Asingle board unit with 6 dig it

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

microco mputer with 1K RAM, expandable.
3 . The NTS/HEATH H-89 Microcomputer

features f loppy disk storage, "smart"
video terminal , two Z80 micro­
processors, 16K RAM memory, expand­
ab le to 48K. 4 . The NTS/HEATH GR­
200 1 Digital Color TV(25" diagonal)
features specialized AGC-SYNC muting,
f iltered color and new solid -state high
voltage tri pler rectif ier.
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EQUIPMENT REPORTS
continued from page 26

Doric Model 130-A
Capacitance Meter

IT DOESN'T SEEM LONG AGO THAT THE BEST
way to measure capacitance was with the time­
honored bridge method. L-C bridges were
readily available, many as kits, for the lab, test
bench, or home experimenter. Those early
instruments used headphones or a visual null
indicator such as a meter or tuning eye to sig­
nal the proper sett ing of the dial. They were
reasonably accurate, but quit e cumbersome.

Recently, there has been a revolution in test
equipment. Large-scale IC's and digital read­
outs have contributed to the reduct ion in size

and improved accuracy. Instrum ents that for­
merly requ ired large-volume cabinets have
been replaced with pocketable instrum ents
that provide equal or bett er performance and
reliability.

One of the nicest capacita nce meters we
have yet seen is the mode l 130-A C-METER
from Doric. Approximately 6 X 3 X 2 inches,
the unit weights a scant 15 ounces. Four inter­
nal AA cells guarantee at least a year of normal
laboratory use- and that's enough to test over
20,000 capacitors!

Probably the most obvious feature of the
C-Meter is its giant 3'/'-digit LCD readout
with 0.6-inch-high characters . Contrast is ex­
cellent, and there is no misinterpretation of a
display like that. The instrum ent is activated
by pressing a large pushbut ton in the center of
the panel.

CIRCLE 102 ON FREE INFORMATION CARD

Also of considerable importance is the me­
ter' s autoranging feature. Unlike many com­
petitive units that must be set manually for the
correct range, the model 130A automatically
displays the digital readout on any capacitance
within its test range. A matching LED signals
the correct mult iplier.

Four multiplier ranges are used: mF (milli­
farads), IlF, nF, and pF. A floating decimal
point places itself properly, depending upon
the autor ange selected . Ten ranges are auto­
matically selected with full-scale readings
from 200 pF to 200,000 IlF. Resolution is to
0.1 pF or the lowest range.

The reading for each display goes to a maxi­
mum value of 199.9 before switching to the
next larger range.

The handsome gray-and-black-toned plastic
case is impact resistant . A thumbwheel capaci­
tance offset control is used .10 zero the meter
when test leads are used that introduce stray
capacitance. Up to 15 picofarads of compensat­
ing capacitance may be introduced, equalizing
even the severest test lead loading.

Capacitor leads may be inserted into one of
two test jacks. For assembly-line testing of
taped rolls of capacitors, an accessory compo­
nent clip is included that allows rapid checking
of the capacitors without removing them .
Leadless capacitors , or those with leads too
large for insertion into the test terminals pro­
vided, are tested by a clip-lead accessory
(which is also provided.)

Sampling time is rapid. The first reading
appears within half a second for capacitors of
less than 200 microfarads; subsequent readings
are presented every 600 milliseconds. Gradual­
ly, the display rate decreases to once every five
seconds with capacitances in the range of
200,000 microfarads.

Accuracy is within 0.1% (± I count) up to
200 microfar ads, and ± I% on higher ranges.

One of the criticisms often made of LCD
instruments is their slow speed and limited
ambient temperature applications . But to look
at it realistically, we must remember that it is
extremel y unlikely that a user would be mak­
ing capacitor measurements in an environment
that would exceed the normal limits of the rec­
ommend ed LCD operating range. In the case
of the C-Meter, that range is 0° to 40°C. (32"
to 102"F).

Although the literatur e which accompanied
our sample unit did not refer to it, our model
130A was equiped with a power-supply jack on
the side of the cabinet. It appeared that an
external AC adaptor would disconnect the
intern al AA-cell supply and permit extended
bench use of the instrument.

We decided to explore that unmentioned
feature farther. We discovered that when a 6­
volt power supply was inserted into the jack
the instrument came alive automatically, al­
lowing rapid component testing in an assembly
line without the necessity of depressing the test

continued on page 38



COLOR PART NO. U.S. LIST PRICE
ST WRAP TOOL WITH ONE 60 IT ROLLOF WIRE

WIRE
WRAPPING
TOOL

U.S.A.,FOREIGN
PATENTS PENDING

• AWG 30 Wire
•.025" Square Posts

• Daisy Chain or Point'Ib Point
• No Stripping or Slitting Required

...JUST WRAPTM •••

• BuiltIn Cut Off
• Easy Loading ofWire

• Available Wire Colors:
Blue,White, Red & Yellow

Jusr
W··~

WHY CUT?WHY STRIP?WHY SLIT?
WHYNO'r...

REPLACEMENT ROLLOF WIRE 60 FT.
BLUE R'JW 'B $ 2.98

WHITE R·JW·W 2.98
YELLOW R·JW·Y 2.98

RED R· ·R 2.98

BLUE JW 'l'B $14.96
WHITE JW 'l 'W 14.96

YELLOW JW'l'Y 14.96
RED ·l·R 14.96

JUST WRAP Wire-Wrapping

traditional Wire-Wrapping

JUSTWRAP-UNWRAPPING TOOL
JUW 'l $ 3.49

c...
C

~
~

tD
CD
o
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INTRODUCING THE NEW
HOBBY·BLOX™SYSTEM.
HOBBY-BLOX:M The new modular circuit
building system designed especially
for electronic hobbyists.

Post Strip, Tray Extender Clips. Modules
are priced from $1.29 to $3.59.

All modules are color-keyed and letter­
number indexed to make circuit building
even easier.

The Hobby-Blox system is compatible with
DIPs of all sizes and a wide variety of
discrete components . Simply plug in your
components and interconnect with hookup
wire. No soldering, and all components can
be used again and again.

How far can you go with the Hobby-Blox
system? Take a look at the example on the
page to the left and see for yourself.
Then you'll know why
we say, "with
Hobby-Blox,
your only limit is
your imagination!"
For a free catalog
and the name of your
nearest Hobby-Blox
dealer call Toll Free ....
(800l321-9668. ..:::::::::-....

~~~n~~6~~~ts INCORPORATED 1 98~" " ':':::" :':':':':':':':"
Pr ices shown are current suggested U.S. res ale.

Until now,hobbyists had to buy "professional"
solderless breadboards for their projects
and pay "professional" prices. But now
there's Hobby-Bloxl" a brand new solderless
breadboarding system that's not only
economically priced but offers far more
advantages to the hobbyist.

At the core of the system are two starter
packs, one for discrete component projects,
the other for integrated circuit projects.
Each comes with a number of Hobby-Blox
system modules that fit into a tray and an
illustrated project booklet which shows you
step-by-step how to build ten projects with
the existing modules of each pack. Either
starter pack is available for under $7.00.

You can add modules at any time to build
new projects or expand on existing ones.
The Hobby-Blox system includes 14 separate
module packs that can be purchased
individually.

Modules include Tray, Terminal Strip Pack,
Distribution Strips , Bus Strip, 3 x 16
Terminal Strip, Discrete Component Strip,
L.E.D. Strip, Vertical Tray Pack, Speaker
Panel Pack, Control Panel Pack, Blank
Panel Pack, Battery Holder Pack, Binding
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AUGUST 1980

• Build The Unicorn 1 Robot

Part 1 of an 8 part construction series de­
scribing how to build a versatile robot. This
robot is fully mobile and can be built for un­
der $400 complete with manipulator arms.
Various levels of control and intelligence are
described, including an on-board computer.

• Six Instruments For Audio Testing

Construction details for 6 easy to build test
instruments designed for the audio test
bench. Useful for troubleshooting and for
checking the performance of your hi-fi sys­
tem.

• $10 Digital Logic Probe
A must for de-bugging and troubleshooting
your digital projects. You can build this logic
probe for just $10.

• Servo-controlled Pick-Up Arm
Unique pick-up arm design on JVC's new
turntable let's you electrically adjust the
damping characteristics and resonant fre­
quency to match virtually any cartridge.
Complete details on how it works and its
performance.

• Raceway Video Game
After promising that this article will appear
in this issue, a mess up forced us to post­
pone it until next month. After you build this
video game, you can pretend to be an Indy
500 race driver without ever leaving the
comfort of your armchair.

PLUS:

Details On How To Align The Video-IF Section
Of Your TV Receiver.

A Close Look At The Transport Mechanism
Used in VHS Video Cassette Recorders.

Hobby Comer

Service Clinic

More
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2%

3%

.5%

1%

.5%

ACCURACY

• Measures capic itance
from 0.1pF to 1 Farad

• Reso lves to 0 .1pF

• 10 ranges for acc uracy
and resolution

• 4 digit easy-to-read LED
display

• 0 .5% accuracy

• Specia l lead insert ion
jacks or banana jacks

• Fuse protec ted

• Uses eithe r rechargeable
or disposab le batteries

• Overrange indication

HITACHI

• WIDE RANGING - fran 199.9 pF fullscale
(O.1 pF resolJtioo) up to 1999jJF full scale, in
eightranges...virtually fNerycapacitar<:e yoo'li
ever need to rreasure.

• FAST AND EJ>S( TO USE - Direct reading,
p.JSttutton ranges. .Ast~ in and react

• EXCEPTlONAl.LY I>CCUFWE - P«M:les
± D.1% basicaccuracy.

• TOUGH AND COMf'IlCT - BJi~ to take rw;jh
usagev.ithaJtossd calbrntionaccuracy. Fits
andgoesany.'hlre ; takes·very little bendl
space: a.....ys hard)' Ie<(JJick C3I>lCilanee
checkOJt, matching, calbration, andtracking.

• PORTABlE - Paffi<;ized, iigllt-weigllt, cperates
up to~mately 200 hourson a single 'iN
akaline battery.

• EJ>S( READING - big, clear, hi;l~trast
3y, -digrt LCDcisPay, a full 0.5" higll, readabie
any.'hlre.

• \I'\LUE PPCKED - Outstandingmeasuremenf
capability and deperdabilrty. Outper1e<ms DC
time<:oostant meters, and fNen bOOges costing
2 to 5 times as rnx:h .

• RELIABLE- warranteed Ie< 2 fullyears.

AC VOLTAGE

RANGE

DC VOLTAGE

RESISTANCE

KEITHLEY

DC CURRENT

I200Q, 2kQ. 20kQ. 200kQ. 20M Q

I 2mA. 20mA. 200mA. 2000mA. 10A I

12mA• 20mA. 200mA. 2000mA.10A 1"-- _
AC CURRENT

MODEL 130
DIGITAL MULTIMETER

I200mV. 2V. 20V. 200V. 1000V

I200mV. 2V. 20V. 200V. 750V

V-15115 MHz Single Trace
V·152 15 MHz Dual Trace
V-301 30MHz Single Trace
V-302 30MHz Dual Trace
V-550B 50 MHz Dual Trace,

Dual Time Base

Call For
Special intro
Price Offer

New Portable Digital Capacitance Meter

m4 IM,/,' MODEL 820

~_~ATAPRECISION
Model 938

0.1 %, 3V2·Digit, LCD DIGITAL
CAPACITANCE

METER

• Selectable audible
indicator for
con tinuity
or level detection

• 3 YHJigit resolution

• 0.25% basic de acc uracy

• LCD display

• Over load protection

• Six functi ons
dc voltage
ac voltage
de current
ac current
resistance
diode test

• Nine funct ions • Peak hold on voltage
dc voltage and curre nt functions
ac voltage
de cu rrent
ac current
resistance
diode test
conduc tance (lIR) • 3 Y,-digit resolution

logic level and • 0.1% basic dc accu racy
continuity detect

temperature (K-Iype • LCD display

thermocouple) • Over load protection

BHIl/IJ!8 e PHILIPS

TRIPLETT VIZ ~M LEADER
HICKOK ~ Hitachi ~

~FLUKE~® • Non-Linear Systems

D DORIC I ~.-oATA PRECISION

$139

EIF~L~U~K~E~I ® DIGITAL MULTIMETERS

54 WEST 45th STREET, NEW YORK, N.Y, 10036 212-687 -2224

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

Mode l 8022A:
The Troubleshooter

• Seven functions
dc voltage
ac voltage
dc current
ac cu rrent
resistance
diode test
conductance (lIR)

• 3 'I,-digit resolu tion

• 0.1% basic de accura cy

• LCD display

• Over load protection

• Free case
• Two year parts

and labor warran ty

Model 8020A:
The Analyst
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button . We can only assume that this worth­
while feature was forgotten when the promo­
tional literatur e was prepared, and are glad to
be able to provide you with the information.

Batt ery replacement is quite simple. Four
cabinet screws are removed, and the housing
slides apart on rigid guides. The cabinet itself
is very durable.

Internal circuitry is compact and built
around a glass epoxy PC board which is wave
soldered. Everything about the CoMeter boasts
of high quality, and a 6-month warranty backs
it up. Th e model 130-A CoMeter sells for $325
from Doric Scientific, 3883 Ruffin Road, San
Diego, CA 92123. R-E

Mem-Explorer Software
For the PET Computer

CIRCLE 103 ON FREE INFORMATION CARD
MEM-EXPLORER IS A BASIC COMPUTER PRO·

gram that is designed to open a "window" in
the Commodore PET's memory . Its primary
funct ion is to examine memory contents by
decoding the memory words at selected loca­
tions as ASCII characters , system commands,
or BASIC keywords, constants, or indirect
memory address references or links.

After loading and executi ng the program, a
4-comma nd menu is displayed: ADD FROM

TAPE. CREATE TAPE. EXPLORE. STOP.

Typing E selects the EXPLORE mode. That
mode requires a user choice between display of
lower-case lette rs or reserved words. PET BA-

SIC stores multi-letter commands and key­
words as single byte words. The user choice is
necessary to resolve conflicts between identical
codes used to represent lower case lett ers and
reserved words.

Next , the program asks for the starting
address of the memory area to be examined.
Twenty rows of five columns of data then
appear on the PET's CRT. The first column
displays the memory location, the second col­
umn lists the decimal equivalent of the binary
contents of each location, and the third column
displays the decoded ASC II characters or
reserved words. The fourth column shows
addresses calculated from each memory word
and the following one, that are useful in inter­
preting BASI C program links and pointers.
Colum n five lists the decimal integer equiva­
lents of the combination of each memory byte
and the subsequent one.

After each 20 lines of data is printed, a new
memory segment can be examined by enteri ng
a new start location, or - I can be entered to
return to the menu.

The additional menu-selected program rou­
tines are used to prepare and load previously
prepared cassette tapes, so that Mem-Explorer
can be combined with user programs. Detailed
instru ctions show how to carry out the combi­
nation procedure. This special operation is
required because Mem -Explorer and a second
BASIC program cannot be simultaneously
saved in PET memory by the conventional load
method . Loading a second program normally
overwrites the first.

A reprint of an article written by Roy Bus­
diecker that reveals many of the program's
"secrets" is included. Armed with some basic
knowledge about the 6502 microprocessor and
the supplied reprint, that program should give
a good insight into some of the PET's inner
mysteries. A few sessions with the program
will provide an understanding of the way PET
memory is organized, how real numbers, inte­
gers, and characters are stored, and how the
various pointers keep track of the program and
data boundaries.

Mem-Explorer is $7.95 a copy from Micro
Software Systems, P.O Box 1442, Wood­
bridge, VA 22193. R-E

Radio Shack
Quick Printer II

ANYONE WHO HAS USED A COMPUTER FOR EVEN

a short period will appreciate the usefulness of
a low-cost printer. It is a handy accessory for
program documentation as well as recording
printe d outp ut from the computer.

Printer s come in a variety of sizes, formats,
printing mechanism, and prices. At only $219,
the Quick Printe r II from Radio-Shack (One
Tandy Center, Forth Worth, TX 76102) is
certai nly one of the least expensive.

This printer is a lightweight, measuring a
continued 011 page 40

CIRCLE 104 ON FREE INFORMATION CARD

Sprague distributors have MORE to offer . .. more component types,
more styles, more ratings, more sizes, more quality, more value. With
Sprague distributors , you save time by getting what you want when you
want it, faster and easier.

For the name of your nearest Sprague distributor and a copy of Catalog
C-622, write to:

Sprague Products Company
Distributors' Division of the Sprague Electric Co.
81 Marshall Street
North Adams, Mass. 01247.

Where MORE is more than 8 promise.

•••yOUf
Sprague distributor.
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WATT WIZARDTM
POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS
50% -- AND YOU CAN EVEN SEE THE
SAVINGS!
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800·257·7850
(In New Jersey, Call : 800·322·8650)
N.J. residents, add 5% sales tax.

Or mall your order to:

Dept. RE, Lakewood Plaza
Lakewood, N.J. 08701

The Imagination People@

OTHER MODELS AVAILABLE
Air conditioners, washers and dryers

require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it in
220 VAC single or three-phase.

ADVANCE FEATURES
The Watt Wizard also includes two more
unique features. It's fused, so if you ac­
cidently overload the device, it won't
burn out. Just change the fuse, which is
available at any auto supply store.

And the Watt Wizard features an LED
readout, so you can actually tell, at any
moment, exactly how much power you're
saving - 10%,20%,30%,40% or 50%.

There's a "Power On" light, too. And
the Watt Wizard comes with the
manufacturer's 1-year limited warranty.

LOW COST - AND A TAX CREDIT
We're offering the Watt Wizard for on­

ly $39.95, with immediate delivery. Want
two? Then it's just $37.95 each. Or
splurge and get three at $34.95 each.
Wire-in models for heavy duty motors are
$6 more for each unit. Add just $2.50
postage/handling for each order (not
each unit).

And next year, when you fill out your tax
return, you can deduct a full 15% energy
tax credit - for additional savings.

3O·DAY MONEY·BACK GUARANTEE
Try the Watt Wizard for up to 30 days.

If not completely satisfied, return it
(insured) for a full refund.

The sooner you send for the Watt
Wizard. the more you can save on your
electric bills. To orde r, send your check
or money order to the address below. Or
charge it to your Visa, Maste'rCharge,
American EXfress or Carte Blanche
credit card . I using your charge card ,
you can also order via our toll-free phone
number:

National Aeronautics
and Space Administration

Patent No. 4,052,648

Right now, the typical consumer pays
about $8 per month to operate a 16.5 cu.
ft. frost-free freezer . . . $10 to run a 17.5
cu. ft. frost-free refrigerator . . . $8.25 for
an attic fan operating 12 hours a day
... and about $60 for an air conditioner
used during summer months. It's not
hard to figure out what you're paying per
year just to run one of these appliances.
And in many parts of the country, the
cost is even higher.

That's why Nola's power saver can
soon pay for itself, then start reducing
your electric bills - the amount of sav­
ings, of course, depending on which ap- .
pliance(s) you use it with.

There's just one catch. Until now, the
device has not been available - except
for industrial models prices at $80 or
more.

INTRODUCING THE WAn WIZARD
Cynex, an American manufacturer of

electrical and electronic products and a
prime contractor for the U.S. Govern­
ment, has been licensed by NASA to
manufacture Frank Nola's power saver.
Cynex calls it the Watt Wizard.

"The Watt Wizard," says Ray
Beauchea, the firm's Marketing Director,
"regulates the voltage fed into an induc­
tion motor, reducing or boosting power
as required, when loads go up or down.
Simply stated, it makes motors run more
efficiently, especially when idling. It
reduces motor heat, affording longer
motor life and reducing the amount of air
conditioning required for cooling
(rooms) in summer months. It saves elec­
tric power, because kilowatt hours are
greatly reduced. And it causes the motor
to run quieter."

SIMPLE TO USE
Cynex makes several models of the

Watt Wizard (all with solid state design),
including the 110 V AC plug-in model
we're offering. It's for single phase f rac­
tional H.P. motors (less than 1 H.P.)
which is the type used in most made-for­
the-home freezers, refrigerators, window
and attic fans, swimming pool pumps,fur­
nace fans, vacuum cleaners, sewing
mach ines, power drills, etc.

Simply plug the Watt Wizard into any
electric outlet, then plug the appliance
into the Watt Wizard . There's no wiring
required. Unlike some competitor's
models (if and when available), the ap­
pliance does not have to be turned on
before being plugged into the power
saver. You can leave the appliance ­
whether on or off - plugged into the
Watt Wizard all the time. Or you can
move the Watt Wizard to various loca­
tions, depending on which appliance is
being used . (Better yet, order several
Watt Wizards.)

CIRCLE 54 ON FREE INFORMATION CARD

For over a year now, in magazines and
newspapers the world over, there have
been enthusiastic write-ups on a
remarkable 'new device that can cut your
electric bill while helping the U.S. save
huge quantities of fuel.

"The NASA/Nola power saver," wrote
a Popular Science senior editor, "was
developed by Frank Nola at NASA's
George C. Marshall Flight Center as an
offshoot of a program to reduce power
consumption in spacecraft motors. Nola
calls it a PFC - power-factor controller.
I prefer to call it a power saver, however,
because that's what it does."

NASA TESTED IT
According to Clyde S. Jones of NASA,

"The device has been tested at Marshall
Center on over 40 types of motors, with
power savings ranging up to 60%,
depending on the loading. The motors
tested were both single-phase and three­
phase, ranging from 112 H.P. to 5 H.P.
Most motors will show up to 40-to-50%
savings when running lightly loaded or
unloaded, and some will show 5-to-7%
savings at rated load."

NASA 's Technical Support Package
showed the test results and noted that
"The Power Factor Controller applies to
induction type electric motors - the
most commonly used type in all major
home appliances and the most common­
ly used by industry."

HOW IT SAVES POWER
Popular Electronics explained it this

way: "AC induction motors character­
istically run at a nearly constant speed
that's fixed by power-line frequency and
independent of load and supply voltage.
When heavily loaded, the motor draws
line current that is nearly in phase with
the applied voltage . . . Under light load
conditions, the motor develops less tor­
que by allowing more lag between the
voltage and current. This reduces the
power factor while leaving the current
essentially the same in magnitude.

"Though the low power factor means
that conversion of electricity to
mechanical power is small, the large cur­
rent causes considerable (heat) losses in
the supply lines and motor windings.
This is what reduces efficiency.

"To minimize this waste, Nola's device
monitors the motor's power factor and,
when it detects light load conditions, it
reduces the supply voltage .. . The cur­
rent, now more nearly in phase with the
voltage, therefore does as much useful
work as before, but it and the voltage are
smaller, resulting in a net savings of
electric power."

THE SAVINGS CAN ADD UP
Like everything else, the cost of elec­

tric power keeps going up. Not only is
the basic rate you pay going up, the
power companies have now added on a
"fuel adjustment" charge to help pay for
running thei r generators. In 1980, 1981
and beyond, you'll pay more and more
for the privilege of running your electric
appliances.

NOW AVAILABLE!



tively, using keyboard commands.
The Quick Printer II can produce all ASC II

characters from hex 20 through hex 7F (deci­
mal 32 through 127). That includes upper and
lower case alphabet , all numerals, common
punctuation marks, mathematical operands,
and arrows, as well asa number of special
graphics symbols.

The owner's manual supplied with the little
printer is certa inly adequate. A full schematic
diagram is included, along with some basic
maintenance suggestions. Operational hints
are provided, as well as full instruct ions for the
variety of applications available with the unit.

Natur ally, aluminum-coated paper cannot
be expected to provide the speed, contrast, or
line size of an IBM printer. But then, it doesn't
cost several thousand dollars, either! We were
completely satisfied with the performance of
this little line printer, and feel that it is realisti­
cally priced. We think you will agree. R-E
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"Isn't it more f un waking up by my
strobe light than that old alarm clock ,
Pa?"

replacement. Two rolls of aluminized paper are
provided with the Quick Printer II ; replace­
ment rolls are available from Radio Shack
($3.95 per 2-roll set) . As with adding ma­
chines, a serrated cutt ing edge is used to tear
the printed stri p from the machine.

Inputs to the printer are switch-selectable.
The unit connects directly into the card-edge
bus of a TRS-80 level II , or the expansion
interface, or serial interface. Another switch
may be used to isolate the printer from the line
( ma r ked ON-LINE/BUS Y/ RE SET). Wh en
switched ON LINE, the printer is ready to
receive a print command. The RESET position
clears the printer in case of an accidental han­
gup in the loop.

The manufactu rer recommend s that the
printer always be turned on bef ore the key­
board term inal, and off af ter it. That prevents
any accidental erasure of the keyboard pro­
gram or memory . A bright red LED signals
the ON status of the printer.

A fiat length of computer-type ribbon cable
(supplied) is fitted with card-edge connectors
to interconnect the printer and the keyboard
terminal or interface. An automatic power-up
message will be printed on the paper when the
unit is switched on, informing the user that all
systems are "go."

The Quick Printer II does not print isolated
characters, only full line statemen ts. (That' s
why it' s called a line printer rather than a char­
acte r printer.) For long lines of print, automat­
ic wrap-around assures continuation on the
next line; no characters will be lost.

In the double-size mode, large characters
will be printed at 16 characters per line. That
feature is especially useful for titling purposes
and column headings for lists. It is also possi­
ble to down-shift to lower-case lette rs selec-

EQUIPMENT REPORTS
continued from page 38

scant 31
/ , X 7 X 9 inches (approximate) . It

uses 2'/ a-inch wide aluminum-coated paper.
Characters are actually burned onto the paper
by an electric spark, reminiscent of the early
Western Union drum facsimile machines; but
unlike those earlier machines, this one pro­
duces no permeating odor or smoke.

In operat ion, we noticed a moderate degree
of electrical interfere nce induced in nearby
radio receiving equipment caused by the arcing
of the pr int head on the paper. The characters
are easy to read, and the characte r size may be
increased by software instru ction.

Th e Quick Printer II format provides 32 or
16 characters-per-line in a 5 X 7 dot matr ix.
Printing speed is rapid-64 characters per sec­
ond, 120 lines per minute. Horizontal spacing
is selectable- you may have either 18 or 9
characters per inch.

The life expectancy of the print head is ade­
quate to anticipate some 30 million characters.
Occasional cleaning of the print head is the
only maint enance requi red; the mechanism
itself requires no lubrication.

The charact er set provided is a modified
subset of ASCII, with 96 characters in upper
and lower case. Operatin g noise is quite tolera­
ble. It must be remembered that a printer does
not run constantly, so the occasional minor
noise of the printer is hardly disruptive; as a
matt er of fact , it may be reassuring to the oper­
ator to hear the busy little machine humming
away as it obediently produces its copy!

Loading the paper roll is a snap-easy as
loading a printing calculator or adding ma­
chine. The roll of paper is long enough for
many print operations before it is in need of

BUILD A
MASTERPIECE OF SOUND

c.E.T.
FOR TECHNICIANS WHO TAKE PRIDE

IN THEIR PROFESSION

CIRCLE 18 ON FREE INFORMATION CARD

Encl osed is $6 .00 for my Demo-P ackage (LP wi th
104 -page col or cata loq.)

Please send rue:

Write to: THE INTERNATIONAL SOCIETY
OF CERTI FIED ELECTRONICS TECHNI CIANS
2708 West Berry, Fort Worth, TX 76109

CERTI FIED EL ECTRONICS TECHNICIAN
Cert ificat ion is IVliI, ble in the following are,,:
AU DIO MATV
COMMUNICATIONS MEDICAL
INDUSTRIAL RADIO-TV

ZIP PHONE 1L.-.-'-__

clry STATE

ADDRESS _

o Free booklet: CAREERS IN THE ELEC.
TRONICS INDUSTRY (. st.m ped self­
addressed ~Iope ia enclosed la In form.tion .bout the CET Test.

o A list of test administrators in my
stlte/country.

o I am already ', CET. Send me informat ion
.bout ISCET member1hlp. CET No.

NAME _

Wers i Organs & Kits
Dept. 21
14104 E. Firestone Blvd .
Santa Fe Springs . CA 90670

eWER-51

Wersi Electronics. Inc .
Oept . 21
1720 Hemp stead Road
Lancaster, PA 17601

percussion and sustain. Wersi's famous
string orchestra and bass guitar. Exclu­
sive Sound Computer for 32-128 "One

Stop Sounds" (total organ presets).
Transposer, And lots more.

Build your own masterpiece of
sound. Notechnical knowledge re­
quired. Just follow the clearly illus-

trated, easyto understand instructions.
Step by step. Choose from at least 10
models, (Also facto ry assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog) .

Name _

Address _

Cit y State Zip _ _

&_------------------------1

Wersi has combined select features of
the electronic music field, added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-agetechnology. True-to-life voic­
ing with full drawbar system. Polyphonic
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City _

• State Zip
_ _ _ 0 Send Me More Information

Address -:- _

The Netronics ASCII/ BAUDOT Computer Terminal Kit is a
microprocessor-controll ed, stand alone keyboard/ terminal
requring no computer memory or software . It allows the use of
either a 64. or 32 character by 16 line professional display for­
mat with selectable baud rate, RS232-C or 20 maooutput, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jum per,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex­
plorer/ 85 and ELF products by Netronics.

The Computer Terminal requires no I/O mapping and
includes 1k of memory, character genera tor , 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing-fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS
The heart of the Netronics Computer Terminal is the micro­

processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 rna.
current loop output, which can be connected to the serial I/O
on your computer or other interface, i.e., Modem.

When connected to a computer. the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set '(using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output : 1.5 PIP into 75ohm (EfA RS-170) - Baud Rate:
IJOand 300 ASCII - Outpu ts: RS232-C or 20 rna. current loop
- ASCII Character Set: 128 printable characters-

BAUDOT Character Set: A B C DE FG H f J K L M P
R S TU V W X YZ- ? : - 3 S #() . • 9 0 14 15 7 ;2/68 ­
Cursor Modes: Home, Backspace. Horizontal Tab, Line Feed
Vertical Tab. Carriage Retu rn. Two special cursor sequence~
are provided f or absolute and relative X -Y cursor addressing.
Cursor Control: Erase, End of Line. Erase of Screen, Form
Feed. Delete - Monitor Operation: 50 or 60Hz (jumper
selectable.

ContinentalU.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE800-243-7428
r _ To Order From Connecticut Or For Technical _ .,

Assistance, Etc. Call (203)354-9375
Netronics R&D Ltd., Dept. RE-7
333 Litch field Road, New Milford, CT 06776
Please send the items checked below-
o Netronlcs Stand Alone ASCII Keyboard/ Computer

Terminal Kit, $149.95 plus $3.00 postage & handling.
o Deluxe Steel Cabinet for Netronics Keyboard/T ermi­

nal In Blue/ Black Finish, 519.95 plus $2.50 postage
and handling.

o Video Display Board Kit alone (less keyboard), 589.95
plus $3 postage & handling.

o 12" Video Monitor (10 MHz bandwidth) fully assem­
bled and tested, 5139.95 plus $5 postage and handling.

o RF Modulator Kit (to use your TV set for a monitor) ,
$8.95 postpaid.

o 5 amp Power Supply Kit In Deluxe Steel Cabinet
( ± 8VDC @ 5 amps, plus 6-8 VAC), 539.95 plus $2
postage & handling.

~~~I Enclosed (Conn . res. add sales tax) $. _

o Personal Check 0 Cashiers Check/ Money Order
o Visa 0 Master Charge (Bank # )

Acct. #

Signature Exp. Date _

PrintName _

By Netronlcs

C t COMPLETEompu er FOR ONLY . . .

Terminal $14995

ASCIIIBAUDOT,
STANDALONEregisters . . . single step with register display at each break point

. . .go to execution address. Level " A" in the Hex Version
makes a perfect controller for industrial app lications and can
be programmed using the Netronics Hex Keypad/Display .

Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 user
defined keys. 6 digit calculato r
type display which displays full
address plus data as well as

Hex Keypad /Di splay. register and stat us information.

Level "8" Specifications
Level' tB" provides the 8-JOO signals plus buffers/ drivers to
suppo rt up to six 5-100 bus board s and includes: address
decod ing for ,onboa rd 4k RAM expa nsion select-able in
4kb locks.. .address decoding for onboard 8k EPROM expan­
sion selectable in Sk blocks. .. address and data bus drivers for
onboard expansion .. .wait state generator (jumper selectable),
to allow the use of slower memories . . . two separate S volt
regulators.

Explorer/85
100% compatible with all BOBOA and
BOB5 software & development tools!

No matter what your future computing plans may
be, Level "A "-at $129.95-is your startingpoint.

Starting at just $129.95 for a Level " A " operating system,
you CQn now build the exact computer you want. uplour/8S
can be y our beginner 's system, OEM controller, or lBAf­
formatted 8" disk small business system ... yet y ou 're never
forced to spend a penny for a component or f eature you don't
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities- a com­
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist f or both the 8085 and its 8080A predecessor
(they are 100,/, sof tware compatible)-a computer which
features onboard S-IOO bus expansion- plus instant conver­
sion to mass storage disk memory with either 5-1/4" diskettes
or standard IBM-formatted 8" disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don't have them already),
Explorer /8S lets you begin computing on a significant level. . .
applying the principles discussed in leading computer maga-
zines.. .developing " state of the art" computer solutions for Level "C" Specifications
both the industrial and leisure environment. Level " C" expands Explorer's
Level "A" Speci fications motherboard with a card cage,
Explorer/8S 's Level "A" system features the advanced Intel allowing you to plug up to six
8085 cpu, an 8355 ROM with 2k deluxe monitor /operating S-IOO cards directly into the

~~~~';;~df~~ ~ll~~~~,;f:~RO"M~p'kg~lea~o~_~~o~~~ Exp lorer/ 85 with Level ~~~~e:~eo~~~iIY~~~ai~~~ein~~~
pansion, plus generous prototyping space. "C" card cage. Explorer' s deluxe steel cabinet.

(Level "A" makes a perfect OEM controller for industrial Level " C" includes a sheet metal superstructure, a 5-card gold
applications and is available in a special Hex Version which plated S-Ioo extension PC board which plugs into the mother-

.~ can be programmed using board. Just add required number of S-loo connectors
the Nelronics Hex Keypad/ Level "0" Specif ications
Display.) Level " D" provides 4k or RAM, power supply regulation,

PC Board: glass epoxy, plated filtering decoupling components and sockets to expand your
through holes with solder mask Explorer/ 85 memory to 4k (plus the original 256 bytes located
• I/O : provisions for 2S-pin in the 8IS5A). The static RAM can be located anywhere from
(DB25) connector for terminal 0000 to EFFF in 4k blocks.

Level "A" at $/29.95 is a serial I/O , which can also sup- Level "E" Specilications
complete operating system, port a paper tap e reade r
perfect for beginners, hob- . .. provision for 24-pin DIP Level " E" adds sockets for 8k of EPROM to use the popular
biests, or industrial con- socket for hex keyboard /dis- Intel 2716 or the TI 2516. It includes all sockets, power supply
troller use. play . .. cassette tape recorder in- regulator, heat sink, filtering and decoupling compon ents.
put. . .cassette tape recorder output. .. cassette tape control Sockets may also be used for soon to be available RAM IC' s
output. . . speaker output. . . LED outp ut indicator on SOD (allowing for up to 12k of onboard RAM).
(serial output) line . . .printer interface (less drivers).. . total of Order A Coordinated
four 8-bit plus one 6-bit I/O ports -Crystal Frequency: 6.144 Explorer/85 Applications Pak!
MHz - Cont rol Switches: reset and user (RST 7.5) Experimenter·s Pak (SAVE 511.50)-Buy Level " A" and Hex
interrupt. .. add itional provisions for RST 5.5, 6.5 and TRAP Keypad/Display for 5199.90 and get FREE Intel 8085 user's
interrupts onboard • CounterlTimer: programmable, 14-bit manual plus FREE postage & handling!
binary - System RAM: 256 bytes located at F800, ideal for Student Pal< (SAVE $14.45)-Buy Level " A," ASCII Key­
smaller systems and for use as an isolated stack area in board /Computer Terminal, and Power Supply for $319.85 and
~~~~d:o:~~~~~~;d : RAM expandable to 64k via S-IOO bus or get FREE RF Modulator plus FREE Intel 8085 user's manual

System Monitor (Termina l Version): 2k bytes of deluxe plus FREE postage & handlingl
Engineering Pal< (SAVE 541.00)-Buy Levels " A," " B,"

system monitor ROM located at F000 leaving 0000 free for user "C," "D," and "E" with Power Supply, ASCII Keyboard /
RAM/ROM.. Features include tape load with labeling . . . tape
dump with labeling. . .examine/ change contents of memory Computer Terminal, and six 5-100 Bus Connecto rs for 5514.15
· . . insert data . . .warm start. . .examine and change all and get 10 FREE computer grade cassette tapes plus FREE
registers .. .single step with register display at each break point , 808S user's manual plus FREE postage & handling!
a debugging/training featur e . . .go to execution address . . . Business Pak (SAVE $89.95)-Buy Explorer/8 5 Levels "A,"
move blocks of memory from one location to anoth er . . . fill " B," and HC" (with cabinet), Power Supply, ASCll Key-
blocks of memory with a constant display blocks of memory board /Computer Terminal (with cabinet), 16k RAM, 12"
· . .automatic baud rate selection variable display line length Video Monitor , North Star S-I/4" Disk Drive (includes North
contro l (1-255 charact ers/li ne) channelized I/O monitor Star BASIC) with power supply and cabinet, all for just
routine with 8-bit parallel output for high speed printer . . . $1599.40 and get 10 FREE 5-1/4" minidiskettes ($49.95 value)
serial console in and console out channel so that monitor can plus FREE 808Suser's manual plus FREE postage & handling!
communicate with I/O ports . C · I C d· C 0 ·d

System Monitor (He. Version): Tape load with labeling. .. ennnenta U.S.A. re It ard Buyers utsl e Connecticut
tape dump with labeling . . .examine/ch ange content s of mem- CALL TOLL FREE 800-243-7428
ory . . . insert data . . . warm start. .. examine and change all To Order From Connect icut Or For Technical

r-N":.'r:.;'fc":R'rD m:B:;;i. 'RE07' - - - - - Assista nce, Etc. Call(203)354-9375 - ,
333 Litchfield Road New Milford. CT 06n6 sonalized disk operating system- just.
Pleasesendtheitems chec~edbelow- plus S2 p&h. plug it in and you' re up and runn ing!),
o Explorer/85 Level " A" Kit (ASCII 0 Deluxe Sleel Cabinet for ASCII 5699.95 plus $5 p&h.
Version), 5119.95 plus $3 p&h. Keyboard /Te rminal , 519.95 plus $2.50 o Power Supply Kit for North Sta r.
o E.plorer/85 Level "A" Kit (Hex p&h. Disk Drive, $39.95 plus $2 p&h. •
Version), $119.95plus $3 p&h. 0 Po.. er Supply K1t(± 8V @ 5 amps) 0 Delaxe C.... for North Star Disk
o 8k Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus $2 Drive, $39.95 plus $2 p&h.
tape, $64.95 postpaid . p&h. 0 Experimenterts Pak (see abOve),.
o 8k Microsoft BASIC in ROM Kit 0 Gold Plaled S-I00 Bus Connectors 5199.90 postpaid.
(requires Levels " B," "D," and " E" ), 54.85 each, postpaid . ' 0 Student Pal< (see above), 5319.85.
599.95 plus $2 p&h. 0 RF Modulator Kil (allows you to postpaid .
o Level "B" (S-I00) Kit, 549.95 plus use your TV set as a monitor) , $8.95 0 Engineering Pak (see above),.
$2 p&h. postpaid. 5514.75 postpaid .
o Level "C" (S-I00 kard expander) 0 16k RAM Kit (S-IOO Board expands n Business Pak (see above), $1599.40.
Kit, 539.95 plus $2 p&h. . to 64k), 5199.95 plus $2 p&h. postpaid .
o Level " D" (4k RAM) Kit, 569.95 0 32k RAM Kit, 5329.95 plus $2 p&h. Total Enclosed s •
plus $2 p&h. 0 48K RAM Kit, 5459.95 plus $2 p&h. (Conn . res. add sales tax) By- I
o Level "E" (EPROM/ROM) Kit, 0 64k RAM Kit,.5S89.95 plus $2 p&h. tJ Persona l Check 0 M.O.lCashier ' s
55.95 plus 50¢ p&h. 0 16k RAM Expansion Kil (to expand Check 0 Visa 0 Master Charge.
o Deluxe Steel Cabinet for Explorer/ any of the above up to 64k) 513995
85,549.95 plus $3p&h. plus $2 p&h each. " (Bank# )
o ASCII Keyboard /Comp uter Tee- 0 Intel 8085 cpu User' s Manual $7 SO Acct. # •
mlnal Kit (features a full 128 character postpaid . , . Signature Exp, Date-_I
set, upper & lower case, full cursor con- 0 S i I Co t G d C
trol , 7S ohm video output convert ible T pee a mpu er fa e asse.tte Print
to baudot output selectable baud rate apes, $1.90 each or 3 for SS, postpaid, Name I
RS232-C or 20 m~ . I/O, 32 or 64 char: O. 12" Video Monitor (10 MHz band-
acter by 16 line formats, and can be WIdth) , $139.95 plus $5 p&h. Address •
used with either a CRT monit or or a TV O. Nort~ Star Doub le Density Floppy .
set (if you have an RF modu lator) , DISk KIt (One Drive) for Explorer/ CIty I
5149.95 plus $2.50 p&h. 85 (includes 3 drive S-IOO contro ller, .

• "0 Hex Keypad/Di splay Kit, 569.95 DOS, and extended BASIC with per- State Zip •.. 0 Send Me Info rmation _ _

Start Computing For Just$129.95With An
8085-Based Professional Computer Kit-
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A DIVISION
OF ALLIAN CE
RESEARCH CORPORAT ION

A top quality 30 rnhz, dual trace,
trigged oscilloscope with 1 mV
sensitivity and delay line FOR UNDER
$800.001 (including 2 probes).

Limited to professional technicians ,
engineers, and members of the trade. Call in
for details and complete specifications.

SPECIAL
OFFER

Hickok LX 304Beckman 330

7241 CANBY AVE.• RESEDA, CALIFORNIA 91335

ELECTRONICS

·..·..·~ - ~

Hitachi V-302Leader LB051 5B

The
Professional's
Choice
Test equipment, prime
grade original replace­
ments, chemical tape
heads ... and MORE!

We featureonlyquality testequipment:Leader Instruments,Hitachi , Beckman,
Hickok, and others. "', II

SHIPPED THE SAME DAY. SHIPPED THE SAME DAY
PERMALLOY

AUTO REVERSE
HEADS
$7.00W''''

WY822flP

W'<J5

W' ea1

W' 032PERMALLOY HEADS
Cassette stereo

$4.50

TO ORDER. CALL TOLL-FREE:
(800) 423-5336 • In Calif. (800) 382-3663

Local (213) 705-0022 • Telex 181011

ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK!

I.C.s - Prime Grade I.C.s - Prime Grade TRANSISTORS

Continued
- Prime Grade

Theseprices are for 1-11 qty! Theseprices are for I-II qty'
Call for betterprice Quotes.

STK040 Dual l fN1 Amp 12.00 25A509 50

AN 306 UCR Chroma 12.00 STK415 2 Ch Hybrid Amp 900 2SA606 145

AN 318 UCR Servo 900 TA7109AP Amplifier 500 25A684 60

AN 7130 Power Amp. 300 TA7205AP BTL Amp 250 25A699A 80

AN7150 Power Amp. 325 TA7217AP 5.8W 4 ohms amp 425 25A912 80

AN7156N BTLAmp. 400 TA7222P 5.8Amp 380 25A912 80

BA1310 PLL Oemod. 3.50 TA7227P BTLAmp 7.00 25A917 1.80

BA 1320 PLLMPX Demod. 350 TA7312P l. A. Preamp CAll FOR PRtCE 25A981 800

OA 101 Delco OM98 700 TC911l6P C.B. PlL 700 256471 200

HAl366W Power Amp 2.80 UPC671C Amp 500 2SB507 150

HAl 368 PowerAmp 280 UPC l181H BTL Amp 350 25B555 460

HAl377A 20Wails Amp 490 UPD857C HamPLL 7.60 2S6618 300

HA1457 L.M. Preamp 1.80 UPD858C C.B. PLL 6.50 2S6681 5.75

LAl368 Chroma Processor 3.50 UPD2815 Freq. Synth. 1250 25B688 3 30

LAI460 Oeflecl ion CKT 4.50 UP02816 Freq. Synth. 12.50 2SB700 400

LA3155 Equalizer 180 2SB754 3.75

LA3160 Preamp 1.60 Plus more I.C.Sat
2SC281 60

LA3201 Mmi Preamp 2SC937 850CAll FOR PRICE same low price.LA4032P "IN Amp 2.25 2SC1111 520

LA4051P 2.5W Amp 2.50 Ask for our 2SCl209 1.50

LA4420 5.5W Amp 2.50 quantity discount! 2SCl 964 300

LA4430 4.5W Amp 2.85 2SCl942 4.50

LA5110 Regulator 2.00 25C2OO1 50

LBl331 VIRSig. Processor 6.50 25C2086 .60

M53273 VCO for CB 100 2SC3101A 11.95

M63705 4.5W Amp 300 "Our 25C2103A 1500

M63712 5.0W Amp 3 85 2SC2166 200

MB3756 SIL Regulator 3 50 Service
2S091 1.90

MB8719 Proorammable PLL 7.50 250425 350

S-40W 4rNIAmp 1390 2S0588 300

S-60W fINI Amp 17.90 Makes 250712 1.20

S-l00WA 10rN1 Amp 27.90 250725 6.50

S-2OOW 20rNIAmp 45.25

The
250870 7.50

SM5104 PLL Circuit 9.00 2S0870 7.50

STKOO29 Darlington HYB 600 250903 650

STK0039 Darlington HYB 7.10 Difference" MRF454 22.00

STKOO5O Darlington HYB 8.90 MRF455 1595

STKOl l Hybrid 6.5W Amp 4.50 MRF901 320

STK013 Hybrid 15W Amp 1350 PLUSMANY MORE'

1·11
. .60

.65

.70

.95
1.20
1.65
2.55
3.00

TAPE HEADS
SENDUST ALLOY
AUTOREVERSE

HEADS
$20.00 ea.

1·11 uFIY
.50 14/100
.50 16/100
.55 221 100
.55 33/100
.55 47/100
.60 100/100
.60 150/100
.60 2001100

NON POLARIZED
ELECTROLYTIC
CAPACITORS

CRYSTALS

1-11 S3.50 ea.
12-up $3.00 ea.

20pF Load Impedance!
7.0025 MHZ 11.3258 MHZ
7.7975 MHZ 11.2850MHZ

10.240 MHZ 11.2842 MHZ
10.695 MHZ 11 .240 MHZ
11.1125 MHZ 11.730 MHZ
112856 MHZ 36.570 MHZ

.FIY
11100

2.2/100
3.3/100
4.7/100
6.8/100
8.0/100
101100
12/100

For crossoveruse(axial lead)

G
AS·2

(for crossover
network)

20 AWG Wlrel
28 mH 1.60
.5 mH \.86

1.0 mH 2.75
1.8 mH 3.36
2.5 mH 4.35

HIGH QUALITY TEST CASSETTES
PTe1 Level Test (-10 dB)
PTe2 SIN Ralio (0 dB)
PTe3 Speed Test (3000 Hz)
PTe 4 Head Alignme!lt
P1C 5 Frequency Response
CT 120 Torque Meier

•

We sell exclusively to professionals and
members of the trade. Minimum order 525.00.
We pay shipping and insurance on pre-paid
orders in the continental U.S .A.

C.O.D. orders, VISAI MasterCard welcome!

AIR CORE INDUCTOR

ONLY
$9.00 ea.

Build your own speaker system!
CROSS OVER
NETWORKS

p ,o!.!!!.'"..'... e . e - -~ - e e............

4 ohms or 8 ohms - Made with
AIR CORE COILS or FERRITE
CORE. Many to choose from.
Example: NT406H crossover net­
work: 100 watts input! 3 day, all
air core construction for lowest
distortion.

SENDUST ALLOY HEADS"
Metal tape compatible!
Standard configuratIon stereo: I ~

$13.50
Longer life.

Best frequency response.

eno
Zo
a:
l­o
W
-'w
6s-ca:
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ENERGY
SAVING
HOME THERMOSTAT

TOM STULTS

The expenses involved in heating and cooling a home
have never been higher! This Environmental Control

Center could save you up to 20% in energy costs.

Fig. 1-BLOCK DIAGRAM of the Environmental Control Center shOWing the input sensors at left and
the devices controlled at right. Note that the system may use either 24 or 117 VAC.

c...
C

~....
CD
(Xl
o

CDMMON131-------1

TO SYSTEM RETURNS (COMMON)

t
COMMON

Environmental Control Center
The Control Center (Fig. 1) uses readi­

ly available IC' s to do the switching and
decoding needed to make the outside air
available when required. Inside and out­
side temper atures are monitored by a pair
of thermistors and a difference amplifier
and converted into a digital signal for
decoding. The decoded signal controls the
operation of the mechanical components
of the heating/cooling system.

operating costs and energy every year.

1--------19
1------110

HUMIDISTAT

4

THERMOSTAT 3 1 20 NC

' (1 SfAGE) 6 2 19 NC
7 3 18 SYSTEM CONTROL

1 4 17 24VAC
TRANSFORMER

OUTDOOR 5 16 COMMON
THERMISTOR 6

CONTROL
15 COMMONCENTER

INDODR 7
THERMISTOR 8

14 CDMMON

NOTE: COMMON MAY8E EITHER
24VAC OR117VAC NEUTRAL
DEPENDINGON CONTROL CENTER
JUMPER SELECTION

In cooler weather, the same principles
apply in reverse. In the late fall and early
spring the morning temperature will of­
ten rise above the thermostat setting and
fresh air can be used to warm the house.

That is the function of the Environ­
mental Control Center-to furnish free
cooling or heating whenever possible by
using outside air.

Like large commercial systems that
have been using fresh air to help in heat­
ing and cooling for years, the Control
Center can save an estimated 20% in

THE RISING COST OF ENERGY USED TO SUP·

port home-heating and air-conditioning
systems can be offset by using nature's
own temperature cycles to supplement
costly equipment operation. The house
can be maintained at a chosen tempera­
ture setting without involving sacrifices
in comfort.

The outside temperature rises and falls
from daytime to night because of solar
heat. As long as the coolest nighttime
temperature remains above the "com­
fort" setting of your thermostat you
must, of necessity, supply continuous air
conditioning to your house. Generally,
that only happens for six to eight weeks in
the summer, depending on where you
live. On the majority of cooler days, the
outside temperature will be lower than
the inside "comfort" setting from some­
time in the evening to well into the next
morning.

But, even though it's getting cooler
outside , the inside of the house can still
be warming up! That is because the
warmth of the sun on an outside wall
takes time to soak through the wall to the
inside and while insulation can slow down
the process, it can never stop it. How
many times have you stepped outside on a
cool fall evening and heard your air con­
ditioner still running? It's obvious that, at
times like this, we are unnecessarily cool­
ing the house artificially (at great cost)
when we could easily be using a limitless
free source of energy, Mother Nature
herself.
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RYI 226R-I-5Al
SOLI D-STATE RELAY (TOPVIEW)

R3 16 FAN OUT

330n
R4 IINPUT -'::" 02

+V 5VDC -01 +VC7 06 07 15MA +
.01T

10K lN914 lN914lN914 16 I
12'::" '::" 13 LOUVER

11 D5- 1N914 14 RY2 OUTPUT OUT

IC2
HU MIDISTAT

IC3HU M1
'::" +V

6
7447 13 RY3 OUTPUT

Q4 I ,01
7445

RY4'::" 4 OUTPUT

C6 5+5V .oTl AC
-= +5V INPUT

C8 (24 OR 117VAC)
.01 OUTDOO R

THER MISTOR +V
~.

0
1C5001-C3 +V

+V THI ::> +. ~
4 8 c,

l- e,

R6 ::> .:0::
10K 3 ~ . 0

Rl1 IC5

R8 555 5

R7 l K Cl l 1:",n,
10K 7 1.01

lC7 '::" 10K NC '::"

.01 Tl

II ICI +5V
TO CD7805

C2 @
W06M 1.01 rGND TO

'::"

COMPLETED THERMOSTAT PC board. Socket
at upper left is for plug to controller.

The schematic diagram of the control
center is shown in Fig. 2. Thermistors
TH I, TH2 and potentiometer R5 form a
voltage divider that supplies a differential
signal to the non-inverting input of the
high-impedance amplifier, IC4. To cali­
brate the input, place voltmeter probes on
pins 2 and 6 of IC4 and, with the voltme­
ter on its most sensitive scale, adjust
resistor R5 until the voltmeter reads as
near to zero volts as possible. In order to
make tha t adjustment, submerge both
sensors in a glass of water and wait until
the reading on the voltmeter is stable .
This will indicate that both sensors are at
the same temperature and that R5 can be
set 'accurately.

In practice, the resistance of the ther­
mistor sensors will not change equally,
producing a difference signal at the input

CONTROL CENTER board. The solid-state re­
lays must be adequately heat -sinkedl

switching difference at two degrees and,
in addition, the dead band will prevent
fast cycling when the temperature outside
hovers around the switching point and a
vagrant breeze or gust might cause the
Control Center to switch back and forth
unnecessarily.

Input decoding is accomplished by IC2
and IC3. With no input from the thermo­
stat, pin 4 of IC2 will be low and will shut
the system down. Either input (pin 1 or
pin 2) will cause pin 4 to go high and turn
on the system. Given 5 volts on pin
1, a heat ing command, the output will be
low at pin 11. However, if THI is warm­
er, pin 7 will be driven low by the temper-

Fig . 2-SCHEMATIC DIAGRAM of Environmental Control Center. Circled numbers refer to Fig. 1.
Sol id -state relay is shown at lower right. Hum id istat, HUM1, is loca ted off PC board .

of IC4. That signal will be amplified and
applied to the input of IC5, a timer con­
nected as a Schmitt trigger with hystere­
sis. Applied to pin 6 of IC5, 2/3 Vcc or
more will cause pin 3, the outp ut of the
timer, to go low. A poten tial of 1/3 Vc:cor
less at pin 2 will cause the output to go
high. With the two inputs tied toget her,
the timer has a dead band between 1/3
and 2/3 Vcc where the timer will not
switch. By adjusting the gain of the dif­
ference amplifier IC4 , the temperature
difference required to switch the output
of the sensor circuit can be changed . To
make that adjustment, set RIO to center­
travel and momentarily short sensor TH I
at Control Center terminals 5 and 6, forc­
ing IC5 to go low. Using an accurate
thermometer, set up two glasses of water
and cool one of them by 2°F with ice
cubes . Remove the cubes when this dif­
ference has been reached. Submerge
TH 1 in the cooler glass and TH2 in the
warmer. Allow time for the temperature
to stabilize. Adjust IC4 output (pin 6 to
ground) to 1/3 Vccs the switching point of
IC5 . (It is not practical to measure that
signal at the input of IC5 because of the
time delay generated in Rll and C Ia.)
This adjustment will set the temperature

(J)
o
Z
o
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I­
o
W
...J
W

6
s
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c
Fig. 3-TWO-STAGE the rmostat. See text and Figs . 1 " 4 for description and hookup information.
Output socket and switches are shown in band c. Switch S1-b is shown tWice.

c...
C
r
-<.....
<0
CD
o

COOL
SECTION

0--------0
TO FAN OUT

06
2N3905

2NO STAGE
HEAT OUT

+5VTOTHERM.
04--.---.----o@

®
+5V

placed in the central system ductwork to
monitor the humidity of the condit ioned
area. On a humid or .rainy day, large
amounts of moisture can be drawn into
the house making it necessary for the
next air-conditioning cycle to remove it
and impairing efficiency. IC3 and the
diodes D3, D4 and D5 make up a circuit
that will cause the Control Center to
switch from fresh-air cooling back to air
conditioning when the humidity reaches a
predetermined level. A relative humidity
of 50% is comfortable. The humidistat
has no effect in the heating cycle.

IC3 drives solid-state relays which turn
on the central-system equipment. Diodes
D6 and D7 turn on the fan used with the
fresh air system or the air conditioner, a
function that would be handled by the
thermostat in a conventional system. The
output relays, when properly heat sinked,
will handle up to 7.5 amps, sufficient to
handle a fan motor or a louver actuator.
The output voltage of the relays can be
either line voltage (117 VAC) or a con­
trol voltage (24 VAC) depending on the
position of jumpers provided for on the
Control Center PCB. Before soldering in
those jumpers be sure to check the oper­
ating voltage of your equipment.

E

--\

INPUT
5VDC
15MA

I +

R3
+V

UK
+V

13
2ND STAGE
COOL OUT

+V R4
270.11

R2 02
330K 2N3905

1ST STAGE
COOL OUT

R5
270.11

04
2N3905

1ST STAGE
R6 HEAT OUT

'::' 270.11

+
C2

14.71lF'::'

COOL 1ST STAGEfi8 HEAT2NDSTAGE

COO L 2ND STAGE 2 7 HEAT 1ST STAGE

+V 3 6 FAN OUT

GND 4 5 NC

OUTPUT SOCKET

b

TO 117VAC NEUTRAL
OR 24VAC COMMON ~-----l

117VACLINEOR 24VAC

ature comparison circuit and the output
will be routed to pin 9 instead, calling for
fresh air. With 5 volts on pin 2, an air­
conditioning command, pin 12 will go low
unless TI;I2 is warmer, in which case the
output will be low at pin 13, calling for
fresh air.

The outputs of IC2 drive IC3, which
can generate a high humidity over-ride in
the fresh-air cooling cycle. The humidi­
stat contacts close when the humidity
rises above a certain level and should be

2ND STAGE
CONTROL RELAY

COIL
Fig. 4-ADDITIONAL RELAY hookup for 2-stage
system. Refer to text for details.

PARTS LIST
Two-Stage Thermostat

All resistors 'I. watt, 10% unless other-
wise noted ·

R1, R3-4700 ohms
R2-330K ohms
R4, R5, R6-270 ohms
R7-5000 ohm pot, linear taper
R9, R11, R13, R15, R16, R18-470 ohms
R10, R12, R14, R17-12,000 ohms
C1-68 IlF, electrolyt ic
C2-4.7 IlF, electrolytic
01,02,04,06-2N3905
03,05-2N3904
IC1-SN741N
IC2- LM339N
TH1-thermistor, 5000 ohms @ 25°C,

-4.4%, + 0.2°C, 0-70°C
(Western IC5001-C3, Fenwal UUA35J1,
Yellow Springs Instruments 44007 or
equal)

S1-switch DPDT
S2-switch SPST
ouput connection-'12 16 pin DIP socket
D1, D2-1N4001
The following parts are available from
LSE, Box 392, YUkon, OK 73099: PC board
$7.25, Sensor $5.06. Oklahoma residents
please include local sales tax.

PARTS LIST
Control Center

All resistors 'I. watt, 10% unless other-
wise noted

R1-R3-330 ohms
R4, R6, R7, R9-10,000 ohms
R5-1500 ohms, trimmer resistor, vertical

PC mount (Mallory MTC152L1 or equal)
R8-1000 ohms
R10-500,000 ohms, t rimmer resistor, ver­

tical PC mount (Mallory MTC55L 1 or
equal)

R11-330,000 ohms
C1-1000 IlF, 25 vo lts, electrolytic
C2-C9, C11-.01IlF ceramic
C10-4.7 IlF , 16 volts, electrolytic
D1-D7-1N914
01 -2N3904
RECT1-full-wave bri dge recti fier, 600 PIV,

1.5 A, (General Inst rument W06M or
equal)

IC1-7805
IC2-7447
IC3-7445
IC4-CA3130
IC5-555
TH1, TH2-thermlstor, 5000 ohms @

25°C, -4.4%, ±0.2°C, 0-70°C
(Western 1C5001-C3, Fenwal UUA35J1,
Yellow Springs Instruments 44007 or
equal)

RY1-RY4-solld-state relay, (Sigma 226R­
1-5A1)

HUM1-humldlstat, makes on Increase in
humidity (Honeywell H46E1013 or equal)

T1-power t ransformer, secondary 6.3
volts @ 1.2 amps (Radio Shack 273-050)

Heat sinks for RY1-RY4-Wakefleld 291­
80ABC2 or similar for TO-3 devices.

Barrier strlps-10 terminals on .375-inch
centers for PC mount.

The following parts are available from
LSE, Box 392, Yukon, OK 73099: PC board
$11.95, Sigma 226R-1-5A1 solid-state re­
lay $12.89 each, thermistors $5.06 each,
humidistat $41.16 each. Oklahoma resi­
dents please include local sales taxes.
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Fig. 5-FOIL PATTERN for the Control Center. Drill corner pads for mount ing holes.

FAN- AlC·
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A/COUT

HOT
117
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:?
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SELECT CONTR OL VOLTAGE

o

1------------~17 - 1 /4 INCH ESr---- - --- -----+1

OUTOO
THER MIST

HUMIOIST

INOO
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Fig. 7-TWO-STAGE thermoatat board foil pattern . Actual board is four inches wide.

SOLID-STATE RELAYS

THE SIGMA 226R-I-5 AI SOLID-STATE

relay specified is designed to use 5
volts DC to control a load with a
nominal level of 120 volts RMS
and a minimum of 80 volts RMS.
For this reason, it would seem that
this relay is not suitab le for han­
dling 24-volt AC control relays in
heating or cooling systems. How­
ever, we have tested several of
these relays and have found this
type entirely satisfactory. With a
24-volt AC control relay as a load,
we found that the DC input turn­
on voltage is the critical factor.

With 5 volts DC applied to the
control pins, the solid-state relay
dropped 1.1 volts in the load cir­
cuit-insignificant as far as a 24­
volt AC control relay is concerned .
With 4 volts DC control, the load
voltage dropped 1.2 volts. When
the control voltage was reduced to
2 volts DC, the relay dropped 5.7
volts in the load circuit and the
load relay chattered. These read­
ings were averaged from measure­
ments made on several relays with
digital YOM.

Two-stage controls are used in
most commercial heating and cool­
ing systems and can also be found
in some residential installations. In
some homes you may find single­
stage cooling and two-stage heat­
ing, or vice versa. You can tell a lot
about the operation of your heating
and cooling system by examining
the thermostat. The operation and
connections to the original-equip ­
ment thermostat can be identified
as follows:

Terminal Function
R 24VAC from control

transformer
Y output to cooling

equipment
W output to heater or

furnace
G output to fan relay
Y2 2nd stage coo ling

output
W2 2nd stage heat out­

put
The universally followed wiring

color code for a single-stage heat­
ing-cooling system is R-red, Y­
yellow, W-white and G-green.
There is no universal color code
applied to either 2nd-stage heat or
2nd-stage cool. Examine the termi­
nals on the original-equipment
thermostat to see whether or not
you require two stages when
setting up the Control Center.

The thermostat
A two-stage thermostat (see discussion

and explanatory information elsewhere in
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house temperature rises to less than 4°,
but more than 2°, below the set-point,
IC2-a will switch low turning off Q5 and
Q6 . Stage-I heat, will be turned on. A
further increase in temperature will
switch IC2-b low, turn ing Q3 and Q4
off-leaving all outputs off and the Con­
trol Center in standby .

In the air-conditioning mode, an inside
temperature 4° higher than the set-point
will satisfy the inputs to IC2-c and IC2-d,
turning on Q I and Q2. Stage- I and stage­
2 cooling will be turned on. As the tem­
perature decreases, IC2-d will turn off
leaving only stage-l active, and with a
further decrease, IC2-c will turn off leav­
ing the Control Center in standby.

Construction
The environmental control system is

constru cted on two circuit boards. Figs. 5
and 6 show the foil patte rn and parts
placement for the cont rol center, respec­
tively. The electro nic ther mostat is on the
smaller PC board. The foil pattern is in
Fig. 7 and the parts placement guide in
Fig. 8. The humidistat should be
mounted in the system to monitor the
hum idity of the air supplied to the living
area .

The two temperature sensors are easily
assembled by flaring one end of a 4-inch
length of 'I.-inch copper tubing and em­
bedding a 5K therm istor in epoxy com­
pound as shown in Fig. 9. Use spaghetti
(th in plastic tubing) to insulate the ther­
mistor leads. Be sure to use enough epoxy
compound to make the assembly com­
pletely water tight and weatherproof.

Installation and operation
Comp letely automatic operation of the

heating and cooling outputs may be se­
lected by ju mpers on the board which will
bypass switch S lob and route power-sup­
ply voltage to both the heating and cool­
ing out puts simultaneously. If that is
done, S l -a should be retained as a SPST
switch to provide an off funct ion.

Not all cent ral air-conditioning units
have two stages, and if yours doesn' t, then
eliminate QI, Q5 and Q6 from the PC
board , along with their supporting resis­
tors. If your unit does have two stages,
connect the outp ut of the thermostat in
the second stage to the contro l voltages of
the central unit with an additional relay
of the type used in the Contro l Center.
(see Fig. 4)

The Contro l Center is easily compati ­
ble with the Educated Thermostat fea­
tured in the July '79 issue of Radio­
Electronics and the combination would
result in an integrated system offering the
highest possible efficiency and energy
savings. Supply one side of the cold con­
tacts in the Educated The rmostat with 5
volts from the Control Center and con­
nect the other side of the contacts to the
FAN, HEAT, and COOL inputs of the Con­
tro l Center. No ground from the Control

continued on page 82
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Fig. S-PARTS PLACEMENT DIAGRAM for th e thermostat. Unmarked S-pin (or 'I.16-pin) soc ket at
lower right is for DIP plug connecting thermostat w ith the Control Center.

Resistor R2 and capacitor C2 generate a
time delay to prevent short -cycling due to
transient drafts at the thermostat.

IC2 is a four-level detector referenced
by the voltage-divider string, R3 thr ough
R8. Resistors R4, R5, and R6 set the
switching levels 2° apart. Assume that
the system has been set in the heating
mode by Sl. At 4° below the level set by
temperature-adjust pot, R7, no compara­
tors will be tripped, and their collector
outputs will be open. Transistors Q3 and
Q5 will be biased on, turning on Q4 and
Q6 to turn on the heat. The collector cur­
rent of Q4 controls the first stage of the
heat ing system through terminal 3 of the
Contro l Center (Fig . 2) while Q6 is con­
nected to the second stage of the heating
system through a solid-state relay con­
nected as in Fig. 4. The open-collector
output of IC 2-c and IC2-d as well as the
open contact of S I-b will insure that Q I
and Q2 (air conditioning) are off. As the

WASTE
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TO CONTRO L CE NTER

Fig. 9-CUTAWAY DRAWING of thermistor
probe. See text for construction details.
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a b
Fig. 10-AIR FLOW through ventilation system during 8) energy-saving cycle and b) du ring normal
cycle. Rot atable damper determines whether air is recirculated or not.

this story) is shown in Fig. 3. In it, anoth­
er 5K therm istor, isolated from the
switching circuits by follower amplifier
IC I, is the temperature -sensing element.
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COAX vs.
Coaxial cable costs more than ordinary 300-ohm twin­

lead. It's advantages, though, can actually make it
cheaper in the long run. This article explains why.

JAMES E. KLUGE*

(f)
o
Z
o
a:
f-­o
UJ
....J
UJ

o
o«
a:

48

WHENEVER YOU SEE A TECHNICIAN INSTALLING A MASTER
antenna system, it seems he's always using coaxial cable.
So-what's so great about coax? Before you try installing
your own MATV (Master Antenna Tele Vision) system, learn
a few basic facts about this increasingly popular means of
running all types of signal around a house or a building.

Why use coaxial cable?
The concept of coaxi al cable is pretty simple. Coaxial cable

is merely two conductors, one inside the other. The outside
conductor is cylindrical or tubular; the inside is conventional
copper wire centered inside the tubular conductor by means
of solid or foam-type plastic insulation. The entire assembly
is then jacketed with a polyvinyl chloride (PVC) or poly­
ethylene cover.

If you chopped off a short piece of common RG-59/U-type
MATV cable, for instance, you would see a cylinder of PVC
jacket material surrounding another cylinder of aluminum
braid over another cylinder of aluminum foil bonded to a rela­
tively thick cylinder of solid polyethylene or foam . Centered
coaxially inside this cylinder of polyethylene would be a
copper-clad, steel wire-known as the center conductor.
Those coaxial cylindrical sections then extend for approxi­
mately lOoo-ft . lengths as they are produced in factory runs.

In comparison, if you look at the familiar 300-ohm twin­
lead transmission line , you will observe two stranded-copper
wires enclosed in solid polyethylene plastic insulation, sepa­
rated by about a v.;-inch-wide web of the same plastic. Except
for characteristic impedance and its fabrication, one is just a
different configuration from the other, i.e. they perform ex­
actly the same function . However, coaxial cable has several
significant adv antages over twin-lead that makes it especially
useful for wiring MATV systems.

Probably, the biggest advantage that coax has over other
transmission lines is its ability to exclude extraneous inter­
fering signals (whose fields fill the air) from interfering with
the signals carried by the cable . For example, if you've ever
tried to watch a critical play during a football game on TV, as
your wife starts up her sewing machine, vacuum cleaner, or

• Technical Editor, Winegard Company

electric mixer, you know how annoying electrical interference
can be . Most brush-type electric motors generate electrical
interference, as do poorly maintained automobile ignition
systems , advertising signs, and some electrical equipment
used in hospitals and doctors' offices.

The ability of coaxial cable to exclude such interference is
inherent in its design . The outer metallic sheath or braid is at
ground potential and simply shields the center conductor,
which is carrying the TV signal, from those extraneous sig­
nals and noise.

Differences in coax
There are three common types of coaxial cable that you're

likely to encounter. All three have a tough, outer protective
jacket of plastic, usually polyvinyl chloride (PVC). The
principal differences among the three are in the sheath or
outer conductor that lies just under the PVC jacket. Outer
conductors are made of:

1. Aluminum foil plus either a braid or drain wire&-those are
probably the most common; used in MATV applications
where movement and flexing is minimal.

2. Solid aluminum sheath; found on larger cables ; gen­
erally used for CATV trunk lines. Installed on poles or
buried.

3. Copper braid; found on some MATV/CATV cables and
commonly found on 50-ohm communication cable ;
used in applications where flexing is frequent.

Inner conductors are generally copper, either solid or
stranded. Some small drop cables (RG-59/U type) may use
copper-coated solid steel conductors for reasons of strength
and economy.

The insulating dielectric material separating the inner and
outer conductor will be either solid polyethylene or, in low­
loss cables, foam polyethylene. In larger, solid-sheath-type
cables, the dielectric may be dry air or gas in which case the
center conductor is supported by discs spaced periodically or
by using a helical insulator inside the sheath.

In addition to excluding extraneous interfering signals, the
advantages of coax cable are its ease of installation, long life,
and consistent performance. Because the outside conductor
is always at ground potential and shields the inner conductor,
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the cable can be routed through metal ducting, conduit, or
steel-and-aluminum window sash. In fact, the proximity of
tools, machinery, or metal of any kind has little or no effect
on the signal voltage being carried on the inside conductor.
Excess cable lengths can also be conveniently coiled for
storage without affecting the picture quality. Don't try any of
the above with twin -lead!

Why coax is unaffected
You see, the electric field that exists between the two con­

ductors when a signal voltage is present on the coax line is
wholly contained within the grounded shield (outer conduc­
tor) while in twin-lead, the electric field not only surrounds
both conductors but arches between them. Thus, any metal
brought near the conductors or between them severely dis­
torts the field and affects the waveform of the voltage on the
line. It's no wonder when using twin-lead that coiling and/or
close proximity to metal affects the picture. Likewise, short
horizontal runs of twin-lead act as antennas; TV signals are
induced in them and produce leading ghosts.

It's an easily overlooked fact that TV signals are hori­
zontally polarized and that any horizontally oriented piece of
wire having a length anywhere near a multiple of a quarter­
wavelength at the signal frequency will have the signal volt­
age impressed on it. If that unshielded wire, twin-lead or
otherwise, is connected to the antenna terminals of the TV
set, it will produce a second image on the picture tube slightly
ahead of the main image; i.e. a leading ghost. On coax, those
stray fields can't do any harm.

Limitations of twin-lead
Now, I don't mean to imply that there's anything wrong

with twin-lead. It is perfectly good transmission line, has been
used successfully for decades, and companies are still manu­
facturing and selling thousands of feet of it. The thing you
must remember about twin-lead transmission line is that, like
anything else, it has limitations. Properly installed out
of the weather, in an area relatively free of electrical noise
and strong signals, it does an excellent job . Those qualifica­
tions restrict it to rural areas and experienced installers.
However, the bulk of the installations are in or near metro­
politan areas where the problems occur.

It's true that twin-lead has lower loss than, coax but not
that much where you're dealing with less than 100feet-ade­
quate for most residential installations.

It's also true that foot-for-foot, it costs less but again, if
you're paying someone to install it properly, there's an excel­
lent chance that the additional cost of using coax will be

more than offset by fewer hours required to install it. Labor
costs these days significantly affect the bottom-line figure on
labor and materials contracts.

Tips on coax
When running coax either from an antenna to the TV set or

interconnecting an MATV 'distribution system throughout a
building, it's pretty hard to do anything wrong except through
ignorance. So here are a few tips on how to avoid the com­
mon pitfalls of installing coax.

First, you can run it just about anywhere you please, in­
doors or out, without fear of weather or deterioration. It
holds up over a considerable number of years provided you
follow some simple rules. Don't pinch or squeeze the coax.
Any pressure exerted against it will cause the plastic to
"flow" resulting ina deformity. Such deformities cause an
abrupt change in the cable's characteristic impedance that
will result in a portion of the signal voltage being reflected
back toward the source. Strong reflections of that kind cause
ghosts and smear.

Coax can be deformed by bending it too sharply, pinching
it between wallboard and studs, closing a window or door
against it, or stapling it too tight. Tight staples uniformily
spaced at multiples of a wavelength (accumulative effect)
may completely wipe out the picture.

Coax should not be bent sharply-a bend radius of ten
times the cable diameter should be considered maximum.
Staples should never penetrate the cable and should be loose
enough to support the cable and hold it securely in place, but
not compress it. You may tape it, tie it or wire it to vertical
and horizontal supports; it may be run through pipe, air duct,
conduit, or raceways . Excessive heat and/or water (or
chemicals) may harm the cable if they deform or penetrate the
dielectric material inside the shield. The possibility of corro­
sion should always be avoided.

When cable is buried underground, moisture and corrosion
are potential problems. A moisture-impervious jacket may be
required. Above all, never allow a cut or break in the jacket
to be below ground. Always make connections above ground,
preferably in a weathertight enclosure inside a pedestal.

Connecting to coax
When it comes time to make connections with coaxial

cable, put your soldering iron away. Heat will only damage
or soften the plastic insulation. There is an accepted and fast
technique for putting connectors on coaxial cable . It is
simple, reliable, and cost-effective . Connectors are usually
included with equipment requiring them. It is just a matter of

'­
C
r
-<
~

<0
CDo

49



installing them on the connecting cable.
Putting a connect or on coaxial cable ca n be fast and easy if

yo u learn the basic tech nique properly . Whether you use a
knife, a stripping tool , or diagonal cutter, you can make good
co nnections every time if you exercise care and knowhow.
Choose yo ur own tools but do a precise job . Fai lure to do so
will cost you time and money. Trying to locate an intermittent
o r bu ried fa ult can be extremely time-consuming. Install the
connectors properl y and I doubt if you' ll ever use 300-ohm
twin-lead again.

However, if I'm wro ng and you're bent on using twin-lead ,
then use good twin-lead and be sure its carefully installed .
You sho uld con sider several importan t va riables to insu re a
proper and sec ure installation .

What is good twin-lead?
First, good twin-lead should have at least No. 20 AWG con­

ductors. Twin-lead conductors usually consist of not one, but
seve ral smaller strands of wire twisted to make the equi valent
wire size de sired . Stranded conductors pro vide additional
st rength and flexibility to avoid breakage when the line is
sharply bent or is whipped by strong wind s.

Second, to provide a clo se 300-ohm imped ance match the
conductors must be correctly spaced with high-quality dielec-

tri c material. Spacing for No. 18 AWG conductors is approx i­
mately Vol-inch in air. F lat twin-lead co nductors are separated
by a dielectric which is partly air and partly polyeth ylene .
T he po lye thy lene web increases the capacitance between
conductors . This up sets the characteristic impeda nce so the
co nd uctor spacing is increased to return the capacit ance
va lue to what it wo uld be if on ly air were present .

Spacing for two No. 20 AWG conductors in air would be
0.2 inch. When a polyethylene web is introduced the spacing
increase s to nearl y Vol inch.

A third import ant feature of twin-lead is web-insulation
th ickness. Minimum insulation thickness should be 0.080 inch
to provide the necessary insulation between conductors .

Th e web sho uld also be made from lOO-percent poly­
ethylene for lowest RF loss and to provide resistance to
ox idation an d weathering. Several manu facturers sell twin­
lead designed specifica lly for ou tdoo r use .

Whe re the line must carry UHF signals, we ad vise poly­
et hy lene-foam insulation to prevent high loss in damp or wet
weather.

What about loss?
T here is no quest ion that twin-lead has lower loss than

continued on page 72

9 STEPS TO MAKING IDEAL COAXIAL CONNECTIONS
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STEP 1-CUT THE CABLE FLUSH. Strip the
outer jacket off, then trim the dielectric by cutting
partially through. Twist and pull off leaving a W'
minimum of exposed center conductor. Do not
nick the center conductor! " helps to use the
UT-5900 cable-stripping tool which does all
those operations In one motion.

STEP 2-REMOVE ADDmONAL 3116-lnch of the
outer jackel Pull the braid away from the dleleo­
tric and fold back over the jacket. If there's any
residue on the center conductor scrape off with
non-metallic object, e.g. fingernail. Be careful
not to damage the thin copper plating.

STEP 3-SLIDE THE FERRULE over the jacket.
Slide the connector body between the braid and
the dielectric. Trim off excess braid, or If desired,
fold back over jacket so to be crimped between
jacket and ferrule. That will help eliminate pos­
sibility of braid or shield creeping back Inside
the jacket due to strain or temperature.

STEP 4-LOOK INTO END OF CONNECTOR to
make sure that braid or aluminum fall does not
touch (or has the possibility of to uching) the
center conductor. Shorting can result If either
comes In contact with center conductor.

STEP 5-SLIDE FERRULE just ahead of bulge
In jacket caused by end of connector body.
Close crimping tool around ferrule so as to
crimp jacket and bra id against connector body
making co rrect crimp (see steps 8 and 9).

STEP 6-IN HOT WEATHER: Trim off center
conductor leaving 3116-lnch beyond the con­
nector. The center conductor expands at higher
temperatures. If a little extra is not provided, It
may contract enough In the winter to create an
open connection and result In loss of pIcture.

STEP 9-CHECK FERRULE for proper crimping.
The ferrule on the right has been crimped cor ­
rectly. The ferrule on the left has been crimped
Incorrectly. (Cable not shown for clarity.)



JOSEPH J. CARR

Microprocessor-based projects must communicate
with the outside world in analog terms. There are two

ways to interface digital-to-analog converters.

Connect A
D/A Converter

puters , suc h as those based on the S-IOO bus, add itional I/O
ports ca n be accommodated merely by purchasing or building
a n ad d itiona l I/O card . In those machines, it is easy to add on
up to 256 additional ports , of which most people will only
need a ha ndful.

F igure I shows the inputs of a D/A converter directly to
the output port of the microcomputer. Thi s simple connec­
tion wo uld be use d by tho se people who have an assembled
machine , instead of a microprocessor. In that ca se, the I/O
circu itry is already provided . It also ass umes that the I/O
ports are latched . Th at means that the output port will retain
th e last va lid data fed to it by toe microprocessor IC, and will
hold it until updated data is provided . Thi s is the scheme
used by almost all hobbyist and professional microprocessor­
based co mputers.

W he n using a sc heme such as the one shown in Fig. I, it is
necessar y that any programs used to output data to the D/A
converter initi al ize the outpu t po rt first. It is usually requi red
tha t th e o utp ut po rt serving the D/A co nve rte r see all zeroes
(OOOOOOOO) o r all ones (I I I 11111 ) before it is used , and after it
is finished being used . Otherwi se . the last value applied to the

OUTPUT PORT
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Direct 1/0 interface
Perhap s the eas ies t interfacing task is one when we have a

microcomputer th at provides I/O port s for our use . Man y of
the hobby and professional mic rocomputer s provide unused
I/O ports for the user to allocate as desired . In some co m-

TH E MICROPROCESSOR ALLOWS THE CONSTRUCTION OF SOME
very low -co st computer systems, intelligent devices, and
project s. By itself, a typical microp rocessor IC will not do
very mu ch . Almost all of those curre ntly on the market re­
quire so me other IC ' s before they will " do their thing." Add
a little bit of mem ory , and some input/output (I/O) capability,
however, and the microprocesso r becomes an inte lligent
controller.

The circui t designe r has found and will co ntinue to find
man y uses for the microprocessor. Whet her it is in a co m­
puter programmed in BASI C or just as an IC in a larger non­
computer product , the microprocesso r will revolutionize the
world aro und us.

The trouble is the microp roce ssor is a digital device while
the world surrounding it is an analog one . Wheth er the micro­
processor is part of a computer sys tem or part of an intel­
ligent product, many applica tions require interfacin g it to
ana log signa ls. The hobbyist who wants to design and build a
microprocessor-based project , will quickly discover that
problem.

Interfacing a microprocessor to analog signals is a two-way
affa ir-ana log signals must be input to the microp rocessor
a nd th e microprocessor mu st be capable of co ntrolling analog
signa ls . To input an an alog signa l, an analog-to -digital (A/D)
converter is used . Interfacing an A/D converter to a micro­
processor was co vered in th e June 1980 issue of Radio- Elec­
tronics.

For a microprocessor to cont rol analog function s , a digital­
to- an alog (D/A) co nverter is needed. A D/A converter will
produce an analog cu rrent , or vo ltage , output that is propor­
tional to the product of a reference current , or voltage, and a
digital wo rd . The digital wo rd is applied by the microproces­
so r IC or microcomputer.

But how doe s one go ab out interf acing a D/A converter to
th e microprocessor? It is all very we ll and good to ta lk abo ut
controlling an ana log curre nt or voltage with the com puter ,
but wha t connections must be made? Also, what additional
IC's or other hardware are needed? There are actu ally several
different methods , but all of them are varia tions of onl y two
basic schemes : I/O-based and memory mapped inte rfac ing.
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put port of a microcomputer. <5
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FIG. 4-AN ADDRESS DECODER is used to control the output port shown
in Fig. 3.

The dat a at the outputs of the 74100 IC remains stable
whenever the strobe lines are low. Recall that any latch cir­
cuit is actually a special case of the type-D flip-flop (the clock
lines of the type -D flip-flops are tied together to form a strobe
line). When the strobe line is low, then the outputs retain the
last valid data that existed when the strobe line was high. But
when the strobe line is high, then the output lines will follow
the input data.

The circuit of Fig. 2 is known as a double-buffered latch,
and it is used when we are trying to interface with an existing
microcomputer that has but one port available.

Bits B0-B3 are the data lines from the output port of the
microcomputer. Bits B4 and B5 of the output port are used to
strobe the two halves of IC I. while B7 is used to strobe IC2.

In this circuit, we are multiplexing the data. We load the
high-order four bits by outputting them on B¢-B3 and
making B4 high. That will latch the high. order four bits into
one half of IC I. Next , we must output the low-order four bits
on B0- B3. but in this case we make B5 high so that the data
appearing on the four lines are latched into the other half of
ICI.

When both halves of the 2 x 4 bit 74100device have been
loaded , and latched. then we must apply a data transfer strobe
(i.e . make B7 high). so that the entire contents of ICI are
transferred to IC2 at one time. When that is finished, the
digital inputs to the D/A converter will see the entire word
B¢-B7.

After the data has been transferred to IC2, we are free to
begin loading another word into IC I, if that is needed .

Note that this method is cumbersome and time-consuming.
We are required to make three separate operations to affect
the output of the D/A converter: load IC l-a, load IC I-b, and
load IC2. That circuit would only be used with an unlatched
output port .

If you are building from scratch, using a microprocessor,
or if you are brave enough to pry into the innards of your
microcomputer to get to the control signals from the micro­
processor, then you might want to make use of the more
efficient scheme shown in Fig. 3. We are still using I/O-based
interface techniques. but are interfacing directly to the micro­
processor instead of an I/O port.

Before you can interface directly with a microprocessor,
however, you must be familiar with the control signals gen­
erated by the IC to control and direct I/O operations. Although
the details vary from one device to another, there is a similarity
between Ie's. In this case. we are going to consider the Z-80
device.

In the Z-80 microproce ssor, there is an 10RQ (I/O ReQuest)
terminal that will be forced low when an I/O operation is to
take place. as commanded by the program instructions.

There are also separate read eRD) and write (WR) lines. If
the instruction give.!!.J..o the microprocessor is for an input
operation. then the RD line will go low along with the IORQ
line . But if the instruction calls for an output. then the WR
lines goe s low simultaneously with the IORQ. One reads
from an input . and writes to an output.
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D/A CONVERTER
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FIG. 2-AN UNLATCHED OUTPUT PORT can be used by plaCing a latch
between the output port and the 01A converter.
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FIG. 3-INTERFACING TO A MICROPROCESSOR IS accomplished by
creating an output port.

port will be retained by the D/A converter. Whether ones or
zeroes are used depends largely on the type of D/A converter
and whether it wants to see zero or full scale values when not
in use .

But what about the person who is using a microprocessor
in a non-computer project. or a small-scale homebrew com­
puter? Or the person who buys one of those "single-board
computer" kits that have only a single I/O port that is being
used for other purposes? Those people will have to create a
latched output port by connecting the circuit shown in either
Fig. 2 or Fig. 3.

The circuit of Fig. 2 is used when the output port exists.
but is not latched. In this circuit. a quad latch (74100 IC) is
used as an 8-bit register. Note that several microprocessor
manufacturers also offer I/O Ie's. but for this application.
the ordinary TTL 74100 device does just as well at a fraction
of the cost.

A7 ----------1

A6 ------1

A5--------~

M -------1

A3----------1
A2 ----------1
Al ----------1
AD ----------1

,----- SELECT

SELECT
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FIG. 5-INTERFACING 10- AND 12-BIT D/A converters directly to a microprocessor.

FIG. ~MEMORY·MAPPED INTERFACING makes the D/A converter ap­
pear as a memory location to the microprocessor.

Fig. 5 shows one method for interfac ing 10- and 12-bitO/A
converters to a microprocessor Ie. Again. we are using the
l-80 as the example . The 8-bit microprocessor can output
on ly 8 bits at a time. because (of course) there are only 8 bits
on the data bus. Once again. we must multiplex the data on

c...
C
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74100

D/A CONVERTER

ADDRESS
DECODER

MEMORY
WRITE

10·bit and 12-bit D/A's
The cost of D/A converters, in general, has come down a

great deal in only the past several years. Because of advances
in Ie technology, we can now buy an 8-bit 0 /A converter of
good quality for less than $10. IO-bit and 12-bit 0 /A con­
verters can be purchased for less than $20, and even the best
quali ty costs less than $100. The extra resolution afforded by
the 10- and 12-bit models makes them very attractive in many
app lications where the 8-bit models are inadequate.

in block diagram form in Fig. 3. The output strobe and the
select signals are combined at the inputs of a NAND gate.
When both of these signals are high, the output of the NAND

gate drops low. forcing the output of the inverter stage high.
That act ion will cause the 74100 data latch to transfer the
eight bits appearing on the l -80 data bus to the 0/A con­
verter inputs.

Note that we can simplify this circuit even more if the
assig ned port number 175 10 (AF 16) is used exclusively for
output operations; e.g. there is no input port assigned to the
number 175. We may then eliminate the WR signal. We would
then NOR together the select signal from the address decoder
(Fig. 4) and the 10RQ signal from the l-80 . Those signals
would then strobe the 74100.

The instruction that we are interested in using is an imme­
diate output instruction. In the l-80 instruction set there is
an instruction of the form OUT n, A. That means that the con­
tents of the accumulator are output to a device whose
address code appears in the next byte. The code for that in­
struction is D3 in hexadecimal, followed by the number of
the device . The program code would look like this:

Location Byte
1 D3
2 ( n )

During the execution of that instruction, the number of the
output device being addressed (n) will appear on the lower
eight bits of the sixteen-bit address bus.

There are two ways to use that instruction. One, of course,
is to use one of the peripheral interface Ie's made by various
manufacturers. But that is costly . At the time of this writing,
I priced one for the Z-80 at $15. The other is to use our old,
and inexpensive, friend. the 74100, which is shown in Fig. 3.

Since the address is in an eight-bit form, we can select any
of 256 different numbers (000- 255) for an output device. For
example, let us say that we want to use 175 10 (AF 16 in hexa­
decimal) as the number of the output port assigned to the
D/A converter. That means we will want that port active
when the lower eight bits of the l-80 address bus contains
1010I1I1 (binary for AF ,J.

An address decoder (see Fig. 4) must be used so that the
D/A converter will recognize only its own number (AF ,J.
The 7430 used as the decoder is a NAND gate, so its output
will remain high as long as anyone of the eight input lines is
low. A combination of inverters and straight wiring must be
used that will make all inputs of the 7430 high when the binary
word appearing on the address bus is 1010111 (AF1J . For
that address, only lines A4 and A6 must be inverted before
being applied to the 7430 inputs . When the selected address
appears on the address bus, the output of the 7430 will go
low, so the output of the inverter following the 7430 will go
high.

But we must also pay attention to the control signals;
10RQ, WR, and RD" Those will tell us whether the operation
is an input, output, or a non-I /O (in which case no action is to
be taken, regardless of the number appearing on the address
bus.) Since we are dealing with an output operation to a D/A
converter, we will want to monitor the--roRQ and WR lines.
Those lines are from the microprocessor and are connected
to the inputs of a two-input NOR gate . The output of the NOR

gate wil go high, forming an output strobe signal only when
both the 10RQ and WR signals are low.

The circuit of Fig . 4 is the address-decoder portion shown
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"Tell me , dear. did you get the bonus you were promised?"

If 10- or 12-bit O/A con verters are used instead , we would
simply ada pt a sch eme similar to Fig. 5. only using the
memor y-control signal instead of the I/O control. Again, the
data would be loaded into the latches serving the 0/A con­
verter in three cycles: the first 8-bits , then the remaining 2- or
4 bits, and finally , the whole 10- or 12-bits would be strobed
into the output latch simultaneously. We would prob ably see
fit to assign the two halves of the O/A conve rter to sequential
mem ory locations.

Burr-Brown produces a produ ct line called the MP-IO and
MP- I l analog output module s . Those device s are memor y­
mapped 0/A con verters that are designed specifically for use
with microprocessor Ie's. The MP-IO works with the 8008,
8080, and Z-80 IC's, while the MP-li works well with the
6502 and 6800 devices .

Output circuits
Man y of the lower cost, and most popular, IC O/A con­

verters on the market are current-output dev ices . This means
that the analog output of the device is an electrical current.
Unfortunately, most of the amplifiers, oscilloscopes, strip­
chart recorders , and circuit s that we would want to interface
with the output of a 0 /A converter want to see a voltage, not
a current!

The solution to that problem is to provide a current-to­
vo ltage converter stage, such as the one shown in Fig. 7.
Here , we use an operational amplifier to convert the output
current (10) to a voltage level. No input resistor to the op­
amp is needed because the O/A converter is a high-impedance
output device . The output voltage Eo is given by:

Eo = 1
0

x R
Se lect a value for resistor R that will produce the desired full­
sca le output voltage when the output current is full-scale . If
that procedure produ ces an inverted output voltage , i.e. the
wro ng polarit y, then follow that circuit with a unity-gain op­
amp inverter circuit.

Another problem that might affect the output display is the
ste p-function nature of the 0/A con verter output. The output
lev els can vary only by the amount produced by a change in
the least significant bit applied to the digital inputs . If you
program the O/A converter to produce a ramp output, i.e . a
linearly rising voltage , and then examine the output voltage
on an oscilloscope. you would find that it resembles not a
ramp , but a staircase . If that is objectionable in any given
application (it can be !), then it may be necessary to filter the
output from the ampl ifier. One approach, of course, is simply
to connect a capacitor acro ss resisto r R in Fig. 7. If the value
of the capacitor is selected with care, then the desired filter­
ing will be obtained. A somewhat more elegant approach ,
howeve r, is to use an op-amp active filter. That will produce
much better filtering ac tion. R-E

10-

lower eigh t bits of data to ' OJA
higher 2 bits, or 4 bi ts (depending on
whether a 10- or 12-b it OJA is used) of
data to OJA.
control of output latch

FIG. 7-CURRENT-TO-VOLTAGE converter is used with current-output
OJA converters.

Memory mapping
The use of input and output instructions is not always very

efficien t. We can use memory-mapping techniques, however,
to make better use of the CPU time. By considering the 0/A
converter as merely anoth er slice of memory, we can use the
data-movement instructions without first using an input /
output inst ruct ion.

Mos t hobby and professional microcomputers do not
use more than 32K of memory. It is , 'then, common prac tice
to assign locations in the upper (unused) 32K of the possible
64K to memory-mapp ed devices such as a O/A converter.

The idea in memory-mapped output is to ass ign a memory
locat ion to the 0/A converter, and then use instructions that
prod uce a mem ory-write operation to that location whenever
we want to output a new value .

1. Loads the CPU accumulator with th e lower eigh t bits
of the 10- or 12-b it word .

2. Outputs the lower eight bits to port 17510 (e.g. loads
IC2) .

3. Loads the CPU accumulator with the high order 2- or
4-b its of the OJA word .

4. Outputs the contents of the accumulator on port
17610 (e.g. loads IC1).

5. Generates an output inst ruction to port 17710 to
strobe the data in IC1JIC2 into IC3JIC4.

T his circuit will first load the data into IC2. then load the
remaining part of the dat a into IC 1, and then simultaneously
transfe r the data in IC 1and IC2 into IC3 and IC4, respectively.
To do that job we need a program that does the following:

the data bus.
To illustrate: Let' s ass ign three output-port numbers, as

follows:

R

In the case of memory-mappin g, we will use the WR and
MREQ lines . The WR has already been described as going
low when the CPU is writ ing data to someplace . The MREQ
line is a memory-request contro l signal generated by the Z-80.
When the instruction being exec uted ca lls for a read or a
write memory ope ration. the MREQ lines goes low.
. Th e circuit used (Fig. 6) is similar to that used in the I/O
sc heme discussed earlier. An address decoder (similar to Fig.
4). se t for a location in the upper 32K of memory (i.e. using
add ress lines A8 - A 15). genera tes a positive-going pulse
when ever the correct address appears on the address bus.

Similarly, a NOR gate co nnected to monitor the WR and
MREQ lines will generate a positive-going pulse wheneve r
the instruction being executed by the microprocessor is a
memor y-writ e operation .

The coincidenc e of the memory-write and address-se lect
pulses fo rces the output of the NAN D gate low, and the in­
ve rter output HIGH . That condition will stro be the data ap­
pearing on the data bus (OG' - 07) into the 74100 and, there­
for e, to the input of the O/A converte r. Thi s data is held on
the outputs of the 74100 until another co mmand is received.
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Ideal transistor characteristics are easily demonstrated­
on paper. VMOS technology puts them on silicon.

BILL ROEHR

Reprinted from " Fairchild Journal of
Semiconductor Progress," Vo l. 7 NO.1
@Copyright 1979, Fairchild Camera & In­
strument Corp.

OUTPUT VOLTAGE

FIG. 2-0UTPUT CHARACTERISTIC of an Ideal
active linear device.

for the two types of ideal active devices.
To minimize input-power requirements,
the device should have a low-input im­
pedance if input current is the variable ,
or a high-input impedance if input voltage
is varied. Assuming the transfer curve is
independent of output voltage. devices
having the characteristics of either
curve a or curve b are capable of linear
amplification if the zero signal (quiescent)
operating point is placed midway in the
curve (Class A operation). For Class B
operation , device s having the char­
acteristics of curve a simplify biasing
requirements.

The output-characteristic curve show­
ing the relationship between output cur­
rent and voltage for one type of ideal
device is found in Fig. 2. Output volt­
age doe s not affect output current , ex­
cept at 0 volts. For high power effici­
ency, a load line such as that shown in
Fig. 2 can be used to achieve voltage-

VMOS (VERTICAL MOS) TECHNOLOGY

offers the circuit designer an active de­
vice with a combination of characteristics
closer to the ideal than is found in any
other device available. Since the de­
velopment of planar technology in the
early 1960's, the MOS type of field­
effect transistor has revolutionized the
integrated-circuit field, but discrete
MOSFET devices have found wide use
mainly as RF amplifiers and mixers .
Conventional MOSFET's have a very
high saturation resistance that makes
them unsuitable for switching large
amounts of current, and a square-law
transfer characteristic that rules them
out for linear audio or video applica­
tions. The VMOS* field-effect transistor
overcomes those serious FET limita­
tions and presents a challenge to the
bipolar transistor with the following
array of impressive characteristics:

1. High input impedance-direct
interface to CMOS and TTL .

2. Nanosecond switching time­
no inherent time delay .

3. Low feedback capacitance.
4. No thermal runaway or second

breakdown.
5. High transconductance.
6. Li near transfer characteristics.
7. Low on-state voltage-no off­

set voltage.

One way to gain insight into the in­
herent advantages of one type of active
element over another in particular appli-

' The term VMOS is sometimes used to describe
a V-grooved device used in integrated-circuit
memories in wh ich both source and drain con­
tacts are on the top surface. As used here, VMOS
refers to the device 's construction that causes
current flow to be vertical, rather than horizon­
tal as in standard FEr's.

cations is to compare the actual device
to a theoretical ideal. In the following
paragraphs, characteristics of the three
kinds of transistors-bipolar, conven­
tional MOSFET and VMOS-are com­
pared to the ideal. Wherever practical,
data on devices of comparable chip size
are used. Two modes of transistor opera­
tion must be considered-linear ampli­
fication and switching. First, we'll dis­
cuss linear applications.

The ideal linear device
An ideal linear element can be defined

as one- with constant gain-i.e., the re­
lationship between a change of input
signal and a change of output signal is
constant, regardless of the magnitude
or frequency of the input signal or
environmental changes such as tempera­
ture. To minimize the number of ele­
ment s required for a given amplifica­
tion, the gain should be high, but not so
high that noise or spurious signals are
troublesome.

Figure I shows transfer curves-the
relationship between input and output--

a V
V V

V Vb
V V

V V
1/ 1/

1/ 1/
1/ 1/

1/ 1/
INPUT CURRENT OR VOLTAGE

FIG. 1-TRANSFER CURVES for two types of
ideal linear active devices.
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output swings that are equal to the
power-suppl y voltage.

To keep circuit beha vior independent
of frequenc y, the active device should
be free of reactive effects or other
sources of time or phase delay .

is plagued with a quasi-saturation region
at higher curre nt levels. Figure 5 shows
the dynamic transfer curves obtained
from Figs. 4-a and 4-b. Note that the
maximum current available for either
device is about 1.3 amps: however, the
VMOS curve shows a region of very
good linearity , while the bipolar is not
linear at all.

No active device can fully meet the
ideal requirement of a gain unaffected
by frequ ency. In bipolar devices, fre­
quency respon se is affected by a num­
be r of facto rs-base transit time, col­
lector depletion-layer transit time, and
R-C time constants assoc iated with
emitter-base and collector-base capaci­
tances. FET capacitances can be made
much smaller than those of equivalent
bipolar transistors, and all FET's are
essentially free of other time delays.

Now let' s discuss the various switch­
ing applica tions .

Actual switching devices
The outpu t characteristic curves of

Fig. 4 indicate how well solid-state de­
vices approximate the ideal switch. At
higher currents, the on-state voltage is
higher for the VMOS transistor than for
the bipo lar. Although it is not evide nt
from the figure . VMOS curves inter­
sec t the origin and do not exhibit the
offse t voltage characteristic s of bipolar
device s, making VMOS preferable at
lower c urren ts.

The ideal switch
The ideal switch has no power loss

when used to interrupt current through
a load and no limitation upon repet ition
rate . That definition imposes three
sev ere requirements:

1. When the device is fully satu­
rated. no voltage exists across
the device 's terminals.

2. When cut-off no current flows
through the load .

3. The transition between states
must be per formed without
t ime delays.

An ideal device having the output
characteristics shown in Fig. 2 meet s
the firs t two requi rements. To fulfill the
third requirement , the device must
have no reactive effects or other sources
of time delays. Also, as a general rule,
the smaller the energy requirement to
actuate the switch, the better-up to
the point where system noise or spurious
signals can cause erroneous actuation.
Devices with the transfer curves shown
in Fig. I can have a zero actuation
energy, even though a finite control
signal is requ ired. The input impedance
must be zero for a current-controlled
device or infinite for a voltage-controlled
device . A device having the character­
istics of curve b (Fig. I) would be
prefe rable as a switch since it is cut off
even when a residual signal from a
preceding stage is present.i'..R ~~
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FIG. 5-DYNAMIC TRANSFER CURVES of a
VMOS and a bipolar transistor.

vers ely affec ted at low signal levels by
surface and volume recombination , and
at high current by loss of emitt er effi­
ciency, base-region current crowding
and base-region conductivity modula­
tion . Using bipolar tran sistors in high­
fidelity amplifier s requires enormous
amounts of local and overall negative
feedback.

The MOSFET transfer curve in Fig.
3, obtained by sca ling up the 2N4351
drain current by a factor of 200, is also
non-linear. A characteristic of long­
channel FET's is that the square root of
output current is proportional to the
gate voltage, which generates second­
harmonic and intermodulation distor­
tion . That problem, along with low gain,
expl ains why FET's are rarely found in
audio equipment. They are acceptable
in push-pull app lications, but push-pull
is usually used only in power-output
stages , above the current levels of con­
ventional FET's.

The third transfer curve in Fig. 3 is
for a Fai rchild FVN2 VMOS transistor.
Except for square-law curvature in the
low-current region , it closely approxi­
mate s the ideal transfer curve b in Fig.
\. An inherent property of short-chan­
nel FET's (VMOS) is constant gain over
most of the operating range ; low distor­
tion is an obvious benefit.

Static transfer curves are measured
at a fixed output voltage . Figure 4 in­
cludes the effect of output impedance
by showing the output characteri stics
for a bipolar (Fig. 4-a) and a VMOS
transistor (Fig. 4-b) of equal silicon
area . The non-linearitie s prev iously
mentioned are evident from the non­
uniform spacing of the curve s. In addi­
tion, a region of gross non-linearity
exists in the low-voltage areas (referred
to as the saturation region in bipolar
transistors and the ohmic region in
FET's) where severe distortion results.

It is not apparent from Fig. 4 which
device produces maximum output-volt­
age swing without distortion. The
VMOS device has a higher saturation
region resistance, but the bipolar device

2.0

1.8".... Vos ' OV

/ IV

...... / V

>< D

....... V

/ r....... IV

ioo""" <,
........ V

v: V

III OL R 611' ":..,..~ ~

~ ..-.....2 35 1 - ~

~ / .-::~ ..- ~ .;..-~

V ~- lIT I--.....-rt~/~- OnA

~..-- 1'000.. 8m~

j' I'.. I~j

~,

. I~A I'...

"

~ ps • Vc = 2rJV
/'-r

VI I
~ V II /

-~V / /3'
~~ VI ~...

,S.~ ~ ~'1V~

/ 1..$ e '/
I,,;}.~~~

V lhV
./ &- , IDE~L,

1.0

0.8

0.6

I

liE....
II:
II:
::::l
<.>
Z
C
II:
Cl
I

.so

~
::l:
<I:
I

I­
Z
UJ
a::
a::
::::l
<.>
I­
::::l
a­
I­
::::l
o
I

.E' 0.4

2 0.2
o
o

VMOS TRANSISTOR
2.0 FVN2

I 1.8
1.8

1.4

1.2

1.0

0.8

0.8

0.4

0.2

o
o 5 10 15 20 25 30 35 40 45 50

V01- ORAIN·T9·S0URCE VOLTAGE-VOLTS
b

FIG. 4-OlTTPUT CHARACTERISTlCS of a bipolar
transistor Is shown in a, while a VMOSlranslstor
Is shown In b.

I

liE
UJ
II:
II:
::::l
<.>
II:
o
l:i
UJ......
8
I

2

Actual linear devices
Figure 3 shows typical static transfer

curves for a bipolar transi stor, a stand­
ard MOSFET and a VMOS FET, com­
pared to the ideal linear device. The
bipolar curve is the most non-linear.
The current gain of a bipolar tran sistor
can never be constant over its operating
current and temperature range. It is ad-
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DRAIN REGION

DEPLETION REGION

Figure 7 shows the horizo ntal con­
struction of the conventiona l MOSFET.
The N+ ~ :source and drain regions are
simultaneously diffused into the P-type
substrate and the channel region is on
the top surface of the substrate. Al­
though the structure is admirably suited
for complex digital integrated-circuit
applications, some undes irable char­
acteristics make it less suited for linear
and not at all suited for powe r applica­
tions . The length of the channel in a
convent ional MOSFET is determined by
the tolerances of the masks used to de­
fine the source and drain patterns. Since

GATE

P+ SUBSTRATE

DRAIN REGION

PBODY REGION

CHANNEL REGION

CHANNEL REGION

BODY REGION

N-(EPITAXIAL)

N+

P

N-EPITAXIAL

=================;;:::::==================J

DRAIN~DNTACT

FIG. 7-N-eHANNEL MOSFET has channel region located directly under the top surface .

GATE
CONTACT

T=====================================r

N+

The P-channel horizontal channel
VMOS show n in Fig. 6-b operates in a
similar manner. In that structure, the
channel is long enough to support the
breakdown voltage without punch­
th rough occurring, and the addit ional
layer to accommodate the depletion
region is not needed . However, be­
cause of the longer channel. the device
exhibits more of a square-law transfer
curve than the V-groove VMOS FET.
Since the drain occupies some area at
the top surface, the design results in
less current-handling per unit area than
the V-groove design.

1

""DRAIN CONTACT
.....------------b-':':':":'="="~_:_:__:__:____:_-~::___:_~__:_I
FIG. 6-CROSS-SECTIONAL VIEW of a V-groov e VMOS transistor is shown in a, while a horizontal-
channel VMOS transistor is shown in b.

All type s of silicon solid-state devices
have satisfactorily low leakage currents
compared to the load currents. How­
ever , the leakage current in a bipolar
flows out the base, thus requiring a low­
impedance source or some means to re­
verse bias the base to maintain the cut­
off condition.

The VMOS transistor, an enhance­
ment-mode device, remains cut-off even
with a slight forward voltage present on
the gate (see Fig . 3) and has excep­
tionally low gate-leakage current, practi­
cal for direct coupling to logic outputs
and fo r use in high-impedance circuits.

Switching speed is directl y related to
the time delays and capacitances of the
active element. A bipolar device not
only has a frequency response limita­
tion, but also a storage time that is
often a microsecond or more in power
transistors. Storage time limits switch­
ing speed and makes it necessary to de­
sign a " dead time" into the drive cir­
cuits of power converters to avoid the
excessive dissipation that occurs when
a pair of device s in a push-pull circuit
are on at the same time. All FET' s are
completely free of storage time and
can switch an ampere in less than 10
nanoseconds when driven from low­
impedance sources. Switching time in
FET's is primarily determined by the
rate at which the device capacitances
can be charged. Turn-on time is only
about I ns, the transit time of the car­
riers in the channel.

VMOS technology
To understand the fundamental char­

acteristics of VMOS transistors , it is
necessary to examine VMOS construc­
tion . Figure 6 shows cros s sections of
two types ofVMOS FET's. a V-groove
and a horizontal-channel. As in all
MOSFET's, the FET is built in parallel
with a bipolar transistor. In Fig. 6-a,
the V-groove cut into the structure
form s the MOSFET gate . In Fig. 6-b,
the MOSFET gate is in a horizontal
plane. The base of the bipolar is shorted
to the emitter, keeping the bipolar in­
active and stabilizing the threshold volt­
age of the FET since the body region is
not electrically floatin g.

For current flow in an N-channel de­
vice (the V-groove VMOS shown in
Fig. 6-a) , the gate is made positive with
respect to the source and body, causing
'electrons to be attracted into the P­
region surface under the gate. Above a
certain voltage the P-type silicon sur­
face inve rts , forming an N-type chan­
nel and creating a low-resi stance path
from so urce to drain. Since the P-type
body is made short to pro vide high
gain , it cannot support significant vol­
tage at the drain without punch-through
occurring. The N-t ype epit axial layer
pro vides a sufficient depletion region
for the drain- source voltage.
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ized hot spot s that can produce second­
breakdown if a critical temperature is
exceeded.

In a VMOS device, there is no mech­
anism to cause current density non­
uniformities. Tests indicate that VMOS
power capability is determined essen­
tially by therm al resistance.

Conclusion
The ideal amplifer and the ideal switch

have many of the same characteristics-­
zero on-state voltage, high gain , and
freedom from reactive effect s. The
device represented by curve b in Fig. I
is preferable for a switch. In actu al de­
vices, VMOS power transistors are the
closest electronic device to the ideal
amplifier or the ideal switching device.
They overcome the severe non-lin­
earities and frequency and switching­
speed limitations of the bipolar device,
as well as the poor linearity and high
on-state voltage of convention al MOS­
FET's. The only advantage of bipolar
transistors is superiority in on-state
voltage when used as a switch. In linear
applications, however, the quasi-satura­
tion region of bipolars limits load-line
swings to about the same as VMOS.
.I'he VMOS construction results in
higher gain than conventional MOS­
FET' s with less of a square-l aw char­
acteristic problem , while eliminat ing the
second-breakdown danger present with
bipolar transistors.

Vertical MOS transistors can be pro­
duced with two different construction
techniques ; one uses a V-groove, while
the other is a variation of the DMOS
proce ss . The resulting tran sistors are
quite similar; however, the V-groove
technique allows better use of silicon
area .

VMOS transistors , therefore , are
ver y useful in power applications as
switches and amplifiers. With designer
con sideration of VMOS high frequency
characteristic s and a few circuit restric­
tions due to structure, VMOS transis­
tor s prove to be rugged dev ices, re­
quirin g simple circuitry. R-E

\
. CO LLECTOR CONTACT

FIG. 8-BIPOLAR POWER TRANSISTOR has non-uniform current distribution resulting from base
current flow.

those cannot be finely controlled, the
channel must be relatively long. That
results in a fairly low gain-per-unit-area,
a h~gh on-state resistance Ros (ON )' and
a square-law transfer curve . In contrast,
the channel in a VMOS is determined
by diffusion, so that a short channel can
be achieved (about YJ shorter) , which
incre ases gain, reduces Ros (ON) ' and
provides a linear transfer curve.

The double-diffused (DMOS) tran sis­
tor process also produces a short-chan­
'nel FET by sequentially diffusing
through the same opening in the oxide.
Although that process produces an ex­
ceptionally good small-signal device,
the DMOS FET is still of horizontal
construction. A serious limitation of
any horizontal FET is that , since both
source and drain are on the top surface,
separated by the channel, the current­
handling capability per unit of silicon
area is low compared to that of a bipolar
device . As a result, the horizontal FET
structure is only practical in low-power
applications.

VMOS construction also has a posi­
tive effect on semiconductor longevity .
If any part ofthe chip temperature ex­
ceeds the critical intrin sic temperature,
second-breakdown may occur, making
the device incapable of supporting volt­
age and usually resulting in destruction
of ·the transistor. Although second­
breakdown has been observed in MOS
devices, the power levels required are
extremely high comp ared to the power
rating of the transistor. In contrast,
second-breakdown is a basic limitation
of bipolar tran sistors and is the primary
factor in determining transistor power
rat ing, espec ially at voltages close to
the rated VCEO (su s.)' As seen in Fig. 8,
the base current flow in a bipolar is

~ transverse to the main current flow in
Z .the base region, forward-biasing theo
a: edge of the emitte r more than the centero and resulting in the indicated current
~ distribution . When a reverse-bias cur­6 rent is used to cau se rapid tum-off, the
is bias causes current crowding in the
~ center. Either situation result s in local-
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FASHIONS IN LO UDSPEAKERS. AS IN
clothing, come and go. The age of the
large floor- standing speaker enclosure
was supplanted by the bookshelf
speaker in the 1960's and early 1970's,
only to appear again , in modified form,
in more recent years. And all the while
amplifier power requirements and
trends vary to keep pace with the so­
called efficiencies of each era 's favorite
crop of loudspeakers .

For any speaker system in which the
diaphragm of the low-frequency driver
acts directly upon the air without the
aid of a hom, three basic quantities­
enclosure volume, efficiency, and bass
response-are interrelated in such a
way that each can be traded off against
the others. A requirement such as high
efficiency, previously deemed important
because of the use of low-powered
vacuum-tube amplifiers , is no longer as
important now that solid-state high­
powered amplifiers at relatively low
cost are available. The optimum design
of a loudspeaker depends not only upon
the total cost allowed for the amplifier!
speaker combination and the space
available for the equipment, but also on
the type of music to be reproduced, the
maximum sound level required, the
acoustics of the listening room, and the
listening distance to the speaker.

During a recent visit to Great Britain,
in connection with the Audio Engineer­
ing Society Convention held there,
several other audio journalists and I
had the rare opportunity of visiting the
speaker manufacturing and design facili­
ties of KEF Electro riics Limited.

It was during that visit that I was sup­
plied with much of the information con­
cerning speaker efficiency and enclosure
design that forms the basis of this article,
and I am grate ful to the people at KEF
for their assurance in reducing what is a
very complex subject to a form that is
more readily understood.
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SPEAKER SYS T E M S
The smaller a speaker system, the more critical the factors
involved in its design become. Some of the relationships

which must be considered are described here.

FIG. 2-EQUIVALENT CIRCUIT of a speaker
system. Each electrical component repr esents
a mechanical property.

in a typical listening room. For rooms
having a high degree of sound absorp­
tion . more power would be requi red
and vice versa . An increase of only 3
dB SPL would . of course. require a
doubling of amplifier power. With some
small loud speake rs, the power indi­
cated by using Fig . I may well be more
than the speaker can safely hand le.
In such cases. the user must be content
with either lower volume levels or a
reduce liste ning distance.
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by ind:-::uc=a!>-n~·. compli n ci-
tance and damping by resis tance . The
circuit shown in Fig. 2 represents an
" infinite baffle" sys tem treated in that
way. Signa l voltage E is the driving
force produced by current flowing
th rough the voice coil. and is therefore
proport ional to the flux dens ity of the
magnetic field in which the coil moves.
Resistor R represents the damping
effect of the circ uit formed by the voice
coil and the amplifier outp ut. If. for
simplicity. we ass ume that the stiffness
of the suspension is small eno ugh to be
neglected . that leaves only the stiffness
due to the air trapped in the enclos ure .
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10
10Hz 20 50 100Hz 200 500Hz

FREQUEN CY

RESPONSE OFINFINITE BAFFLE
SPEAKE R OESIGNEO ASMAXIMALLY
FLAT2NO-ORO ERHIGH-PASS FILTER.
ENC LOSURE VOLUME = 30 LITERS,
CUT·OFF FREQUENCY, 13 = 50Hz

EN CLOSU REVOLUME HALVEO, ALL
'OTHER PARAMETERS THESAME

ENCLOSURE VOLUME HALVEO,
MOVING MASS OO UBLEO

ENCLOSURE VOLUM EHALVEO,
MOVIN GMASS OO UBLEO, FLUX
OENSITY INCREASEO -IT TIMES

FIG. 3-BASS RESPONSE of infinite-baffle
speaker system. Curves show various effects
of ha lv ing en closure volume and altering va r­
ious other pa rameters in order to maintain
orig in al response.
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FIG. 6-MAINTAINING THE CUT-OFF FRE­
QUENCY con stant while changing the enclo­
su re vo lume results in d iffe rent effic ienc ies.

the magnet by a factor of {'f Signal
voltage E will then be increased in the
same proportion, recovering 3 dB of
the 6 dB loss in level. Curve d of Fig.
3 shows the net resu lt. The original fre­
quency response has been achieved
with an enclosure of half the previous
volume, but at the cost of a more ex­
pensive magnet (for increased flux den­
sity) and a loss of efficiency of 50%
which would now require an amplifier
having twice the power rating than
before.

Now suppose we wanted to keep the
original enclosure volume and the ori­
ginal driver diameter but wanted to
shift the whole frequency response
curve down by one full octave, so that
f, is half its previous value . For con­
venience, curve a of Fig. 3 has been

10
10Hz 20 50 100Hz 200 500Hz

FREQU ENCY

Ve =30 LITERS; 13 =50

Ve = 10 LITERS; 13 =74.7

Ve = 100LITERS; 13 =34.7

FIG. 5-CH ANG ING ENCLOSURE VOLUME
while altering other parameters to maintain a
constant effi ci enc y results in a shift of the cut­
off fr equency.
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FIG. 4- DOUBLING VOICE·COIL mass extends
bass response of infin ite -baffle speaker sys­
te m but at t he cos t of sensi tivity.

would be to restore the original re-­
sonance frequency by increasing the
mass of the diaphragm and /or the voice
coil so that L is doubled. But that
change in itself will not be enough. The
resu lting characteristic shown in curve
c of Fig. 3 has an even higher peak than
before and, worse still, on the .flat part
of the curve (at freq uencies at which C
has no effect) doub ling the value of L
has halved the current I, so that the
level in the passband of the filter has
been reduced by 6 dB.

Since the reactive impedances of L
and C have been doubled, the only way
to approach the original response curve
(curve a) is to double the resistance R
so as to preserve the proper reactance/
resistance relationship . That can be
done by increasing the flux density of

scribed in filter theory as maximally
flat ; a smooth curve without peaks or
ripples, in which attenuation within the
passband is kept as small as possible
down to f3'

By changing component values in the
electrical analog a number of alterna­
tive possibilities can be investigated.
Would it be possible, for example,
using the same diameter driver to
achieve the same freq uency response
with only half the enclosure volume?

. Since Land C resonate at a frequency
that is proportional to 1/JLC, simply
halving C (enclosure volume equivalent)
will" increase the freque ncy by IT
ii r/i~s. Curve b in Fig . 3 shows the re­
s:ult ing response. Frequency f, is now
,!56J -I.z and the response is underdamped,
resulting in a broad peak in the response
at around 100 Hz. One approach to re­
storing the origina l frequency response
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which is inversely proportional to the
enclosure volume . The corresponding
compliance, shown in the circuit as
capacitor C, is therefore proportional to
the enclosure volume .

Inductor L represents the mass of the
voice coil and diaphragm, plus a small
added mass that is part of the load im­
posed by the outside air. That air load
also includes a small resistive compo­
nent-the radiation resistance, repre­
sented by r. The power dissipated in
that resistor is equal to the acoustic
power output of the speaker. The value
of r in that case is not constant but is
proportional to the square of the fre­
quency-a fact that has to be allowed
for in calculating the response of the
system-but it is too small to affect cur­
rents and voltages in the rest of the cir­
cuit. Finally, the velocity with which
the diaphragm moves is represented by
current I flowing thro ugh R,C, L, and r.

Given the values of E, R, C, L, and r,
the low-frequency characteristics of the
entire system can be calculated. It is
also convenient to measure the response
of an electrical simulation of the equiv­
alent circuit to study the effect of vary­
ing different circuit constants. Curve a
in Fig. 3 was obtained in that way and
shows the response of a closed-box
loudspeaker with an internal volume of
30 liters , which was designed to give a
filter characteristic having a nominal
cut-off frequency, f3 (the frequency at
which response is down 3 dB) of 50 Hz.
The characteristic is of the form de-
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10Hz 20 50 100Hz 200 500Hz

FREQUENCY

OPTIMUM FLUX OENSITY FOR
-- MAXIMUM EFFICIENCYWITH MAXIMALLY

FLAT RESPONSE CHARACTER ISTIC

--- FLUX DENSITY X.J2

... ... FLUX DENSITY X 1/J2
FIG. 8-ALTERING FLUX DENSITY while main ­
taining other parameters constant.

c...
C
r
-<...
CD
ex>o

0.5

0.05'Ii'.
>-
~

Z
L.Ll

zs
u:::
u.
L.Ll

c
0

~j a

0

V
°ly'
o ..

,

0

0

2

6

70

1
10Hz 20 50 100Hz 200 500Hz

FREQUENCY

INFINITEBAFFLE

- - - VENTADDED
••• ••• • VENTAREA DO UBLED

FIG. 1o-ADDING A VENT to an infinite-baffle
enclosure does not result in greater efficiency.

shows the response when the enclo­
sure volume is increased to 100 liters
with the driver parameters again having
been adjusted to provide the same
efficiency and curve shape. Frequency
f, has now moved down to 34.7 Hz . A
comparison of curves band c of Fig. 5
reveals , as expected from the formula,
that the change in enclosure volume
in a ratio of I: 10 corresponds to a
change in f3

3 in the ratio of74.73:34.73,

or 10:I.
In Fig . 6, curves b and c show the

effect of reducing the enclosure to 10
liters and increasing it to 100 liters
while at the same time altering the
driver parameters to give the same
value of cut-off frequency f3 and the
same general curve shape . The two
extreme characteristics are separated
in level by 10 dB (an efficiency dif­
ference of 10 to I) as expected for a
10-to- 1 increase or decrease in enclo­
sure cubic volume, based on the for­
mula shown earlier.

In Fig. 7, the enclosure volume is
kept constant at 30 liters , but the para­
meters of the main driver are adjusted

·to give different values of f3 while re­
taining the maximally flat overall re­
sponse characteristic curves. Curves
band c are for cut-off frequencies of
74.7 and 34.7 Hz respectively. The 10
dB difference in level over the flat
portions of the curves in each case
represents a ten -to-one difference in
sensitivity or efficiency.

Finally, Fig. 8 illustrates the impor­
tance of magnetic flux density, both in
relation to efficiency and to frequency
response of the system. Curve a repre­
sents a condition in which the flux
density is exactly sufficient to give a
maximally flat characteristic. Curve b
shows the effect of increasing this
value by {2 times; the response flat­
tens out at a 3 dB higher level, which
corresponds to a doubling of effi-
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FREQUENCY

-- INFINITE BAFFLE
• • • • • •• VENTED ENCLOSURE OF SAMEVOLUME

FIG. 9--INFINITE-B AFFLE enclosure vs. a
ve nted enclosure of the same vo lume.

of filter network and upon whether the
response takes the form of a gradual
roll-off towards the bass, a maximally
flat characteristic as shown in curve a
of Fig. 3 or a peaked characteristic as
shown in curve b of Fig. 3. In general
high values of k (and hence high values
of efficiency) are achieved at the cost
of red uced bass, all other things being
equal. .

The relationships shown by the for­
mula above are illustrated in syste­
matic form in Figs . 5, 6, 7, and 8. In
each of those figures, the reference
curve is the same as that first shown
in Fig . 3 (curve a) and represents the
maximally flat response of an infinite
baffie system with VE equal to 30 li­
ters and f, equal to 50 Hz. Curve b of
Fig. 5, for example, shows the effect
of reducing the enclosure volume to
10 liters while altering the diaphragm/
voice coil mass and the magnet flux
density by the amounts necessary to
maintain the same efficiency and a flat
frequency characteristic as before .
Frequency f3 has gone up to 74.7 Hz .
Curve b of Fig . 5, on the other hand,

loss in the process. In curve c of Fig. 4
we see the net result and conclude that
the price we had to pay for reducing
the cut-off frequency of the system is
a net reduction of level of 9 dB, despite
the use of a more expensive magnet for
the driver. A 9 dB loss in level repre­
sents an eight-fold loss in efficiency so
that an amplifier having eight times the
original power would be requ ired for
the same volume level. I '
A formula for efficiency

The efficiency (n) of a speaker tha
acts as a high-pass filter at low f[ ~ ' ,
quencies , is proportional to the int "- #~
nal volume VE of the enclosure an ' "\
the cube of the cut-off frequency f3.· :

i
{ /

n =f 3 xVk ,' "
3 E cr '

The factor k depends upon the tYP'l!l ~\
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FIG. 7- MAINTAINING ENCLOSURE VOLUME
constant while alte ring the cut-off fr equency
and designing for a max imally flat response.
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redrawn in Fig. 4. To extend response
by an octave, the frequency of reso­
nance between Land C must be halved,
but since enclo sure volume C is un­
changed, the value of L will have to be
multiplied by four , thereby reducing
the level for the flat part of the re­
sponse characteristic (curve b of Fig.
4) by 12 dB. Once again, this change in
itself is not eno ugh because at the new
resonance frequency the reactances in
the circuit are now twice what they
were before, while the resistance is
still the same , so that the system is
now underdamped and the respo nse
curve is peaked. To restore the ori­
ginal curve shape, the damping resis­
tance R is doubled, as in the previous
example, by increasing the flux density
ITtimes, recovering 3dB of the 12 dB
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ciency, but it also droops badly at the
bass end. Curve c shows the opposite
effect of reducing flux density to 1/ {T
of its original value; the efficiency is
now reduced by half, the system is
underdamped and the response has
a peak at 58 Hz .

Vented enclosures
The basic efficiency formula shown

earlier applies to the vented type of
speaker enclosure, which can be shown
to act as a fourth-order high-pass filter.
In the case of vented enclosures how­
ever, the value of k is higher, because
the loss incurred through impedance
mismatch at the bass extremes can
be made less than it is with sealed­
box systems. As a result, all other
things being equal, the efficiency of a
vented enclosure is generally higher.

A comparison between the infinite
baffle and vented loudspeaker of equal
enclosure volume, each designed for
maximum efficiency with maximally
flat characteristics is shown in Fig. 9.
Though the response outside the pass­
band falls off more rapidly with the
fourth-order filter design (curve b),
that system has 5 dB greater output
level within the passband or about
three times the efficiency of the cor­
responding "infinite baffle" design.

As KEF Electronics Limited point
out in their study of efficiency and
enclosure design, the high efficiency
of a vented enclosure cannot be ob­
tained simply by adding a vent to a
system which has been optimized as an
infinite baffle design . That is clearly
demonstrated in Fig. 10, where the
response of the infinite baffle design
used in previous examples is shown in
curve a, while curves band c show
some of the results obtained by intro­
ducing vents of different areas . Curve
b is for a system in which the reso­
nant frequency of the vent and enclo­
sure together was made equal to the
resonant frequency of the driver in
free air and approximates a maximally
flat characteristic with f, about 10%
lower than in the comparable infinite
baffle design . Note, however, that
there is no increase in efficiency within
the passband. In curve c, the vent area
has been doubled and we begin to see
the beginnings of a peak in the response
but no improvement in efficiency.
Clearly, to get any more out of this
system a radical redesign would be
necessary.

What has been said about vented
enclosures applies in practice to so­
called passive radiator designs in which
a drone-cone or diaphragm takes the
place of an actual open port or vent.
Based upon what we have seen so far,
one might expect the vented enclo­
sure (or its passive radiator equivalent)
to dominate the speaker marketplace.
For small enclosures, however, the

effectiveness of a vented design is off­
set by frictional losses, and there are
practical dimensional obstacles to the
use of passive radiator designs, so that
most "bookshelf' type loudspeakers
remain sealed enclosure designs.

With large floor-standing models,
too, a sealed box design is sometimes
preferred, because at subsonic fre­
quencies, the constraint imposed upon
the driver diaphragm by the enclosed
air reduces the degree of cone displace­
ment that might be caused by record
warp or amplifier DC offset (especial­
ly if some of the newer DC-coupled
amplifiers are used). Such subsonic ex­
cursions, if excessive, produce audible
levels of intermodulation distortion
and ' might even damage the ,driver.
Furthermore, it is often possible to
raise the efficiency of an infinite baffle
system so that it is equal, or nearly
equal, to that of a corresponding ven-

. ted enclosure by introducing additional
electrical components at the input to
the loudspeaker. Because of the close
electromagnetic coupling in the driver,
those components become, in effect,
an integral part of the mechanical sys­
tem, converting the simple second­
order filter circuit (infinite baffle) to a
more complex filter form that can be
designed to give a better match at the
extreme bass end.

Summary

To meet the demand for a response
characteristic that remains substan­
tially flat down to the nominal bass
cut-off frequency, the enclosure vol­
ume for a given midband speaker effi­
ciency has to be greater-or the ef­
ficiency for a given sized enclosure
has to be less-than with a system in
which the response is allowed to droop
at the bass end. Enclosure volume and
efficiency are critically dependent
upon the cut -off frequency. An exten­
sion of the useful working range of a
speaker by as little as one third of an
octave (e.g. from 55 Hz to 43.6 Hz)
would require either a doubling of en­
closure volume or a reduction of effi­
ciency by one half, or some combina- ·
tion of both conditions.

While relative efficiencies and spea­
ker sensitivities can be reliably pre­
dicted using the analog circuitry de­
scribed earlier, the subjective impres­
sion of loudness produced by any
loudspeaker depends upon the acous­
tics of the listening room and cannot
be judged from considerations of effi­
ciency alone. In selecting a speaker
system, therefore, whenever possible,
subjective judgments should be made
with the loudspeaker set up in the loca­
tion where it is to be used and using
program material of the type that will
normally be played through it at maxi­
mum desired loudness levels . R-E

HOME INi
DAVID J. SWEENEY

DOES YOUR FAMILY USE YOUR HOME
intercom system? Or did interest in the
little boxes disappear once the novelty
had worn off? For the ordinary com­
munications that are usually shouted
around the home. the wired "all-call"
system described here can actually be
used with very little effort .

Although the system operates as an
"all-call:' the need for only a single two­
conductor bus wire keeps the installa­
tion simple and inexpensive. And the
system is simple to operate: When
Mom wants Junior. whether she's in
the kitchen. basement. or wherever
else there's an intercom unit installed.
she presses the switch and speaks .
Then Junior (wherever he is) hears
the call. and presses the switch on a
convenient unit to answer.

When someone presses a TALK switch
the speaker's voice is transmitted to all
other units . There's no need to find a
correct channel or even to think about
the system's operation. With no volume
to set. no squelch to adjust. and no
beeper to answer. the design offers no
resistance to conversations, but instead
offers convenience. The result's are re­
duced walking and less shouting.

Another benefit of the construction
technique is that each wall unit contains
identical circuitry and can be connected
at any point along the two-conductor
wire . Additional units are easily added:
maintenance is simple. If one unit fails
the rest of the system continues to
operate.

System description
Integrated-circuit technology has

made amplifier gain and amplifier power
inexpensive . The cost for a basic IC
amplifier compares favorably with the
cost of nuts and bolts! In the intercom
system described here. a number ofle's
form a system of distributed amplifiers.
each with a speaker and a push-to-talk
switch (there is no central amplifier).
The power and signal input to all ampli­
fiers is from a low-impedance two-con­
ductor speaker wire (see Fig. I) that
runs through the house.

When any unit is switched to the
TALK position by pressing the DPDT
switch. the amplifier is turned around.



~RCOM SYSTEM
An intercom in the home saves wasted steps and needless

shouting. This all-master intercom system has a simple amplifier
in each station and uses 2-conductor cable throughout.
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adjustme nt sets the input to a com­
forta ble level for the IC.

Norm al opera tion requires the user
to press the switch and speak. The re is
no need to move close to the speaker or
to shout : the speaker/microp hone sen­
sitivity is more than adequate . If the
ca ller dec ides to shout. the dynamic
range of the complete loop from micro­
phone to the o utp uts of the other units
provides a very loud output with per­
haps a slight loss of intelligibility.

The wall unit
For such applications . special-pur­

pose speakers are ava ilable that can be
used as a microphone . Those speake rs
are designed to generate high voltages
to drive a long line. and are usually built
with a 45-ohm impedance. With this
distributed amplifier design, however,
the output is dr iven by an active cir­
cu it, and special speakers are not re­
q uired . All components used in the
wall unit are com mon, inexpensive,
and readily avai lable fro m supply
hou ses.

Th e heart of the unit is the TAA621
linear integra ted circuit (see Fig. 2).
That monolithic audio amplifier operates
well on any supply voltage from 6 to 24.
For this application a 9-volt supply
works well and no heat sink is required.
(The power-amplifier IC is supplied
with a heat sink and spacer bar as part
of the mounting assembly . We recom­
mend that you use those accessories
and follow the mounting details shown
in Fig. 3.-Editor)

Although the unit is basically an
operational amplifier. bias cen tering is
handled internally. The open-loop volt­
age gain is on the orde r of70 dB, which
means that no preamplifier is needed.
With a direct-coupled. high-input im­
pedance. the overall frequency response
compares favorably with that found in
TV receivers or table radios. Eac h unit
draws abo ut 20 rnA. Batteries could be
used to power the system if desire d.

When someone speaks . tran sformer
T I (Fig. 2) steps up the voltage from the
speaker (which is now a microphone) to
a usable level. The transformer is used

"HELLOI"

TALK

LISTEN

10 .. POWER
+ (+9V)

C4J SOI2SV

RS
son

Sl -b\
\
\

TO ICl ..
PIN 14

,----.-J,).J\r----'''M...-._-- SIGNAL

3

fiers . The output voltage is dissipated
by an attenuator at the input of each
amplifier. In parallel. the atte nuators
keep the signal wire at a low impedance
to gro und. Each atte nuator includes a
variable resistance . That screwdriver

T1
Sl-a

SPl

TAA621A12

PRI
\ Z= SOO- 100m
\ SEC Cl \ HOUSE
\ Z =4 n Rl .01 \ r GROUND

220K .1.
\ \ ~

R. \ R2

isn - " 1.2K"

\
\ \

"=" \ ~ - - \
"SEETEXT '- ...l

FIG. 2-HEART OF INTERCOM unit is linear-IC monolithic amplifier; works on 6-24 volt power supply.

FIG. 1-ALL DISTRIBUTED INTERCOM wall units are normally in the LISTEN mode. Unit changes to
TALK mode when switch is dep ressed.

"HELLOI"

The speaker becomes a microphone
and the amplifier output drives the sig­
nal-side of the two-conductor wire. The
amplifier provides a low-impedance
output with enough signal voltage to
drive the inputs to the remaining ampli-

'LISTEN'
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1000llF
12V

+

+9V
.---_- -cn..P---+9V

4 GENERAL·PURPOSE
SILICON RECTIFIERS
50PIV·I A OR BETTER

.25 AMP

FIG. 7-LAMP TIMER connected to 9-volt power
supply through a special timer socket turns
system on and off as desired.

standa rd filament type that can supply
300 mA or more.

For pushbutton-free operation. a lamp
timer (see Fig . 7) can be used to tum
the system on in the morning and off in
the evening. Here are some other use­
ful options:

• Individual power switches for
bedrooms , since someone who
is napping may not want to hear
the all-call conversations.
• A LED (Light-Emitting Diode
pilot light. If a lamp timer is not
used. an indicator may be neces­
sa ry to show that the system is
on or off. The LED with a series
res istor should be connected
ac ros s the input power after
wa ll unit fuse F l.

When you decide on the unit location .
kee p in mind the possibility of feedback
fro m one unit that is very close to an­
other uni t. If such a problem occurs.
the attenua tor in each unit can be ad­
ju sted to pre vent one unit' s sound from
feeding the mike input of another.
Ho wever. unle ss the unit s are in the
same room. that problem will probably
not occ ur. R-E

F1-Y4 amp fuse
S1-DPDT spring-return rota ry or lever

switch
SP1-loudspeaker. 1 watt . 3.2 ohms, 3­

inch diameter
T1-miniature audio output transformer;

500-1000 ohms primary, 4 ohms second­
ary

Note: The TAA621A12 audio-amplifier IC
can be ordered from Lorcor, 4 Lakeside
Park, Wakefield Park, Wakefield, MA
01880 for $3.90 each including postage
and hand ling .

6.3V
CT
(NOT
USED)

.05

117VAC

PARTS LIST (for each station)

All resistors are Y4 watt , unless otherwise
noted

R1-220,000 ohms
R2-1 .2 ohms
R3-350 ohms
R4-Potentiometer, 50 ohms , 1/2 watt
R5-50 ohms
Re-15 ohms
C1--{).01 J1F, 25 volts
C2-220 J1F, 25 volts
C3-100 JlF, 25 volts
C4-50 J1F, 25 volts
IC1-TAA621A12 integrated audio ampli­

fier (SGS-ATESl

SUGGESTED AC POWER SUPPLY for the intercom system. Note that the transformer need not be
center tapped. Rectifier diodes can be 1N4001 or higher value (1N4002/3/4, etc.)

Installation
The wall unit can either be mounted

directly in the wa ll (see Figs . 4 & 5) or
in a box that hangs on the wall. In either
case a two-conductor connector is
recommended for the power and signal
line s . Th e unit should be mounted near
a light switch or receptacle for con ­
venient con nection to the house ground.
At the pow er supply. the house ground
should be connected to the chassis and
used as the negative power-sup ply
return. The power supply sho uld be
fused at \4 amp or less . Th e sc hematic
for a s uitable power supply is shown in
Fig. 6. The tran sformer should be any

in either the TALK mode or in the LISTEN
mod e . In the LISTEN mode. the input
from the signal line is attenuated by R4
and R5.

The output (pin # I) is applied through
Re to the speaker. Resistor Re prov ides
the l6-ohm output impedance for the Ie.
The imped ance of the speaker is only 3.2
ohms. which is too low for the amplifier.
Re sistor Re also protects the IC in the
event of shorted spea ker leads .

Re sistor R3 and capacitor C3 control
the amplifier gain . The values shown
provide a good frequency-gain char­
acteristic . All other components are
used to satisfy the IC operation. Pay
clo se attention to C4. The power-supply
line picks up noise because the im­
pedance to ground is not low. and the
noi se mu st be byp assed by C4. The
capacitor value of 50 J1 F is a minimum
value ; an y smaller value could result in
some static or hum when the unit is in
the LISTEN mode. However. with a 50­
JiF.capacitor. there should be no audible
noise .

PC BOARD

HEAT SINK
Rth; 15° C/W

FIG. 5-FOAM GRILLE CLOTH covers wall unit
face, with the toggle switch available through a
small hole.

FIG. 4-eIRCUIT BOARD, speaker, and switch
are set into wall on a piece of paneling, near a
wall switch to connect to house ground.

®
FIG. 3-MOUNT the TAA621A12 with spacer and
heat sink for good mechanical stability and heat
dissipation.
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Synthesized
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-

Function Generator
GARY McCLELLAN

Part 2 -Here are complete instructions for building and
using the Synthesized Function Generator.

LAST MONTH YOU STARTED OBTAINING

the par ts and PC boards for the SFG. We
hope that you were successful and are
now ready to start building . The first
th ing to do is to "stuff" the two PC
boards; then you wire the case. Take your

time and thi s should be an easy project.
Before sta rting with the construction,

first take a look at Figs . 5 and 6 which are
the par ts-placement diagram and photo of
the ana log board. Study the parts loca­
tions carefully, then start construction of

the analog board . Install an 8-pin socket
at the ICI, IC610cations, a 14-pin socket
at IC2, and a 16-pin socket at IC3 . Do not
install the IC's themselves until after all
assembly has been completed.

Next, install the voltage-regulator

FIG. 5-PARTS PLACEMENT on the analog board. Don 't overlook the jumpers, watch the polarity of
the electrolytic capacitors. and be sure that the sem iconductors are properly oriented.

Q1

Q2

GNO

TOS7-a

o

o

A B
TOTl

' USE HEAT SINK

FIG. 6- TOP VIEW of the analog board. Study
this carefully before you begin "stuffing" the
board. Note the heatsinks on IC7, ICB, 04 and
05.

IC's-IC4, IC5 , IC? and IC8 . Note that
heats inks are required for IC? and 8 only;
they are small ones and mount directly on
the board with the IC's. Now install the
two jumpers in the lower left corner of
the board . Those are tile only jumpers to
be installed. Continue by installing the
electrolytic capacitors. Start with C8 and
C9 (1000 JLF), then move left and insta ll
C IO and CII (100 JLF) . Be sure to watch
the polarity of those capacitors; for your
convenience it is printed on the foil side
of the PC board. Continue by installing
CI and C5 (47 JLF); and, finally, insta ll
Cl2 (1 JLf tantalum) next to C5 .

'­c
~
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First, refer to Fig. 7 for parts placement;
start construction when you are reasona­
bly familiar with that drawing . Position
the board as shown with the large foil
block in the top left-hand corner . Now
you are all set to begin construction. Start
with the wire jumpers on the component
side. Note that there are a total of seven.
Begin by installing the two in the ICIO
and ICII spots, noting that they run
between the IC's and ground. It is impor­
tant to install them now, as IC sockets
will be installed over them shortly . Then
move to the center of the board and
install the two long jumpers as shown.
They link the pin-l l terminals on ICI3,
ICI4 and ICI5, and are important. Next,
go over to the left edge of the board and
install the three jumpers next to IC's 17,
18 and 19. That takes care of the compo­
nent side jumpers.

Now install the sockets . If desired,
start by installing a 16-pin unit at IC9,
ICIO, and ICII. Then move to the bot­
tom center of the board and install the
socket for IC 12. Now install the remain­
ing 16-pin sockets at ICl3, ICI4, and
ICI5. Stop for a moment to recheck all
solder connections (it's easy to miss one!),
then continue with the 14-pin sockets.
Install one at ICI6, ICI7, ICI8 and
IC 19. Recheck your solder connections
and take a short breather.

The next step is to continue with the
resistors . Note that most of them are of
lOOK value on this board. We'll get to
them shortly, but first let's install R28
(22 megs) next to IC9. Then install R29
(I K) adjacent to it. Move up to the top of
the board and install R26 (15K) on the
other side of IC9 , then go below it and
install R25 (100 ohms) . Install R36
(lOOK), then R37 (10K) next. Move
down a little more and install R35 (47K)
and R34 (lOOK), which are next to each
other. Continue with R33 (100 ohms)
and R31 (10K) which are at right angles
to each other. Then install R30 (47 ohms)
and R51 (15K) on either side of ICI2.
Use spaghetti tubing on R51's leads to
avoid shorts. .

Stop for a moment and recheck all
resistors for proper placement. Then con­
tinue by starting at the top center of the
board. Install lOOK resistors in the fol­
lowing places: R45, R48, R47, R50, R44,
R43, R38, R41 and R40. Be sure not to
miss soldering any of the leads. Then
jump over ICI5 and install the remaining
lOOK resistors at R39, R42, and R46.
Finish up by installing a 15K resistor at
R49 and trimpot R32. Be sure not to get
the R46 and R49 positions mixed up!
Take a breather and recheck your work,
making any corrections necessary.

Resume construction by installing
crystal XTALl, next to IC9. Use the sol­
dering iron sparingly to avoid overheating
and damaging the crystal. Then install
the diodes. Note the position of the
banded ends as you install them. First,
install 07 and 08 (lN4148) at the ends

Wiring the digital board
Now you can stuff the digital board.

FIG. 8-TOP VIEW of the digital board. The
white pieces at bottom center and top right
corner are metal mounting brackets.

er heatsink over the case. Be sure that the
two sinks don't touch after they are
installed. Then move to the left of the
board and install Q I, Q2, and Q3. Note
that the flat spot on each case faces to the
top of the board . Complete construction
by installing the remaining capacitors.
Start at the right of the board with C6
and C7 (0.01 JoLF) which go between the
diodes. Then go left and install C4 (0.1
JoLF Mylar) next to the 14-pin IC socket.
Move to the other side of the socket and
install C2 (0.001 JoLF Mylar) and C3 (0.01
JoLF Mylar) . Finish up the board by install­
ing the IC's.

That completes the construction of the
analog board . Be sure to check for proper
parts placement and to be certain that all
solder connections are good before going
any farther. Make any corrections neces­
sary, then set the board aside until later.

L K 0

~
ON ANALOG
BOARD

E (+5V) GND

ONANALOG BOARD

NOTE: TERMINALS MARKED 1THROUGH 4
CONNECT TOSI-S3. SEE FIG13

FIG. 7-HOW PARTS ARE POSITIONED on the digital board. Follow text for wiring sequence for
easier assembly. Don't forget the jumpers that are on the foil side of the board.

JUMPERS
ON
REVERSE
SlOE

At this point you have the major com­
ponents installed and should be able to
see that the board has taken shape and
looks like Fig. 6. Continue by installing
diodes 01-04 (IN4004's) near the edge
of the board, then install 05-06
(IN4148's) in the spaces near the center.
After you finish, recheck the diodes for
proper installation. Now the resistors can
be installed . Start with R22, R23, R24
(10 ohms, '/, watt), which mount in the
center of the board; then jump left and
install RI9 and R21 (4.7K). Next, add
R20 (2.2K) in the middle of the board.
Go left still farther and install two 2.2K
resistors at R 14 and R 15; then install pot
RI6 (500 ohm) and R18 .

Stop for a moment and check carefull y
to be sure that the resistors are in the
proper places and all connections are sol­
dered properly. Now move left across the
board still farther and .install R 12, R4,
and R5 (lOOK). Next, go down and
install RI, R2, and R3 (10K) . Continue
with R6 (lK) and R7 (15K). Move left
slightly and install R8 and RIO (IK).
Move down and install R9 and R II
(15K) . Then jump right and install pot
RI7 (50K) . pinish up by installing RI3
(2.7K), noting that it stretches between
two widely separated points on the board .
Use spaghetti tubing on the exposed leads
to insure that there are no shorts with
adjacent components.

Take a short breather and continue
with the transistors. Install Q4 (2N2219)
first, then slip a heatsink over the case.
Now install Q5 (2N2905) and slip anoth-
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FIG. 9-TWO DIAGR AMS showing placement of the jumpers on the foil side of the digital board. Flat,
co lor -coded cable can be used for the jumpers.

c....
C
r
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Final assembly
The last thing to do with the SFG is to

prepare the case and install the PC boards
in it. The photos of the project readily
show how this can be done. Start by pre­
par ing the cabinet (drilling the holes,
painti ng, and labelling it) to suit your
requirements or else to match the proto­
type. Next, mount the front-panel devices
like the switches, pots, and connector;
then mount transformer TI, the fuse­
holder, jack J2 and the switch on the back
of the cabinet. Now you are all set to
mount the analog and digital boards . Use
4-40 threaded 'I.-inch spacers to mount
the analog board temporarily on the bot­
tom of the cabinet; then mount the digital
board "standing up" as shown in Fig. 12
using two aluminum "L" brackets and 4­
40 hardware to hold it in place. That
should take care of the mechanical con­
struction of the project.

The next thing to do is wire the boards
toget her and to the components in the
box. The drawing in Fig. II and photo in
Fig. 12 show how. To make working with
the boards easier, push-on connectors
were obtained from AMP Electric. How­
ever, since those connectors aren't readily
available, low-cost Molex connectors may
be used instead. Start by wiring the pow­
er connections first to T I, then continue
by connecting the secondary leads to the
analog board . Next, star t wiring the front
panel pots, connector, and switch to the
board . Be sure to use shielded cable for
the LEVEL pot to minimize noise pickup.
Use subminiature coaxial cable such as
RG-174 for the connections. Finally, con­
nect the ground pad on the circuitboard
to the case ground.

It is rather important to note that there
is only one ground point in this project.
Having several grounds might introduce
noise in the output signal, so you don't
have to make any more ground connec­
tions other than this one. Next, the digital
board is wired. A good place to start is by
making the connections between it and
the analog board-and that includes the
lone ground connection as shown in Fig.
II . As you did for the LEVEL contro l, be

board consists of connecting some jump­
ers on the foil side. Fig. 9 shows the
details, so look it over first before starting
the wiring. As you can see, the jumpers
connect the "I", "2", "4", "8" inputs on
ICI3-ICI5 to the inputs of gates ICI6
and ICI7. Use short pieces of ribbon
cable for the connections . Start with the
inputs off ICI6, pins 2-5. Cut a short
length of 4-conductor cable and connect
the ends as shown to IC IS first, then
ICI6. Cut another piece of cable and con­
nect it as shown between pins 2-5 of
ICI7 and the inputs of ICl3. Finally,
repeat the process with a short piece of
cable between pins 9-12 of ICI6. Finish
up by checking for shorts, inserting the
ICs. Compare your board with Fig. 10
then set the board aside temporarily.

FIG. 10-FOIL SIDE of th e digi tal board shows
wir e jumpers as th ey appear when formed from
flat cable.
digital board should now look like that in
Fig. 8.

The remaining wiring on the digital

of IC9, and move over to IC l3 . Then add
D9 and DIO (lN4 148) as shown. Move
down to the bottom of the board and
install Q6 (2N3 906) with the flat spot in
the case pointing to the left . At the same
time, install R27 (2 70 ohms) next to Q6
if you haven't done so yet.

The last component s to be installed are
the capacitors, so start with CI4 (10 pF)
and C I S (39 pF) first. Then add C I6 (0.1
JLF) below them. Move to the bottom of
the board and install C I7 (47 JL F), being
sure to observe polar ity . Now go to the
top center of the board and install CI 3
(0. 1 JLF) next to IC l3 . Then move to the
right and install C2 1 (0.068 JL F Mylar).
Next, install C20 (4.7 JL F tantalum),
being sure to watc h the polarity . Move
down farther and install C 19 (47 JLF tan­
talum) , watching th e polarity. And final­
ly, install C I8 (0.047 JL F Mylar) as
shown. That finishes the component in­
stallation on the digital board . Stop and
check your wiring carefully for bad solder
joints, then correct any you find. Your
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FIG. 12-INTERIOR VIEW of the inst rume nt
shows how the boards and off-board parts are
positioned.

Iyzer (THD type) would be desira ble for
adjusting the sine distortion. However,
you can do a good job with just the oscil­
loscope.

Start calibration by sett ing the fre­
quency switches for 0 I0 (I kHz) , VERNI­

ER OFF, and the selector for a sinewave.
Connect the scope across the output jack
and apply power to both the project and
the scope. Moving inside the cabinet,
carefully set all three pots to the center of
their ranges.

No te that the ERROR light is out or
possibly blinking very slowly. If it is
blinking, adjust DAMPING pot R32 care­
fully until it stops . When that light is out,
the project is both working properly and in
frequency calibra tion. If it won't go out ,
there's a problem and you should see

FIG. 11- FUNCTIONAL DIAGRAM shows how the board s connect togeth­
er and to off-board components.

sure to use coax cable for the VCO line
(pin "N"); that will reduce noise on the
outp ut signal. Note that the cable is
grounded only at the digital board end;
that minimizes noisy groundloops. The
next step is to connect up the frequency
switches . Tie all the " C" ter minals to­
gether with a piece of bus wire, and bring
out a short piece of wire for connection to
the +5-volt supply. Then get some 4­
conductor ribbon cable and cut it into
three pieces of about 6 inches each. Sol­
der the wires of each cable to the " I" "2"
"4" "8" terminals on each switch deck.
After that, connect each wire to the cor­
respo nd ing pa d nea r I CI 3-I CI 5
(74CI92) on the digital board. Finally,
finish up the wiring by hooking up switch
S7 and jack 12 on the rear panel. For a
neater appea rance you can use a short
length of six-conductor ribbon cable for
those connections. That takes care of the
cabinet wiring. Be sure to give it a quick
once-over to check for errors, and correct
any you find.

At this point you are all set to try the
CI) project out, calibrate it, and then put it to
~ good use.
o
~ Calibration
~ To calibrate th is project effectively,
uJ and get maximum performance out of it,
o you' ll need a few pieces of test equip­
~ ment. At the least, obtain an oscilloscope
a: with triggered sweep. A distortion ana-

the Troubleshooting section. Once that is
taken care of, advance the LEVEL control
and look at the sinewave on the scope.
Next, adjust R16, DISTORTION, on the
analog board unt il you get a smooth-look­
ing sinewave. Expand the scope sweep to
be sure that the top and bottom of the
sinewave are nicely rounded. Then adjust
the SINE LEVEL pot, R17, for maximum
output without clipping (flattening).
Back it off slightly to be safe. Now switch
to the TRIANGLE position and note the
peak-to-peak value of the waveform .
Switch back to the SIN E position and
adjust RI 7 so that the peak values are
approximately equal. That takes care of
the sinewave calibration. If desir ed,
switch to 99.9 kHz and then 100 Hz to
check the quality of the waveform. A
slight adjustment may be necessary to
give good performance over the frequen­
cy range. Or, better yet, connect a THD
distortion analyzer and adjust for the low­
est distortion.

The last adjustment is the DAMPING

adjustment. You may already have per­
formed that adjustment to extinguish the
ERROR indicator, but let's do it right.
Switc h to 100 Hz and view the square­
wave outp ut. Th ere may be a little side­
to-side jitter on your triggered sweep
oscilloscope. If so, slowly adjust R32
(DAMPING) until it stops or is at a mini­
mum. Be sure not to go too far or the
waveform will sweep violently back and
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Resistors '/. wa tt, 5% unless otherwise
noted

R1-R3-10,OOO ohms
R4, R5, R12, R34, R36, R38-R48, R50-

100,000 ohms
R6, R8, R10, R29, R58-1000 ohms
R7, R9, R11-15,OOO ohms
R13- 2700 ohms
R14, R15, R20-2200 ohms
R16-500 ohm, tr immer pot
R17- 50,000 ohms , tr imme r (J im-pak 840-

50K or equal)
R18-180 ohms
R19, R21-4700 ohms
R22-R24-10 ohms, % watt
R25, R33-100 ohms
R26, R49, R51- 15,OOO ohms
R27-270 ohms
R28-22 megohms
R30-47 ohms
R31, R37-10,000 ohms
R32-500 ohm, trimmer pot
R35, R53-47,OOO ohms
R52-10,OOO ohms, linear-taper pot with

SPST switch
R54-22,OOO ohms
R55, R57-1800 ohms
R56- 1000 ohms, linear-taper pot with

SPST switch
Capacitors
C1, C5, C17-47 IlF, 6 volts , elect rolyt ic,

PC mou nt
C2-0.001j!F, 100 volts, Mylar
C3, C6, C7-0.01 IlF, 100 volts , Mylar
C4-0.1 IlF, 50 volts, Mylar
C8, C9-1000 j!F, 25 volts, elect rolyt ic, PC

mount

forth . Back off on the pot and try again.
Afte r that adjustment is made at 100 Hz,
switch to 99.9 kHz and repeat the pro­
cess. A slight compromise may be neces­
sary in order to get best result s over the
frequency range.

That completes calibration of the SFG,
and it is now ready to use. If you have any
problems with calibration, read over the
next section on troubleshooting before
going any farther.

Troubleshooting
Servicing the SFG has been made easi­

er by several built-in features. For one
thing, the board connections have been
designed so that a wrong wiring connec­
tion is less likely to damage parts. And, as
a bonus, this project has built-in diagnos­
tics! Since the diagnostics is the most
important feature, let' s discuss it. The
front panel ERROR indicator will tell you
if there are any problems. If it lights, the
synthesizer loop is out of lock; and most
likely the problem is on the digital board .
So if you have problems and the indicator
stays lit , check th e digital board . On the
other hand, if it goes out after a frequen­
cy is selected, check the analog board.
Now you know where to look for the
trouble in a genera l way.

Find ing the exact cause of the problem
can be confusing if you have never
worked with a synthesizer before. That is

PARTS LIST

C10, C11-100 Il F, 16 volts , elect rolyti c,
PC mou nt

C12-1 IlF, 16 volts , tanta lum
C13 , C16-0.1 IlF, 25 volts, ceramic disc
C14- 10 pF mica
C15- 39 pF mica
C18-0.047 IlF, 100 volts, Mylar "
C19 -47 IlF, 6 volts, tantalum "
C20-4.7 IlF, 6 volts, tantalum "
C21-0.068 IlF, 100 volts, Mylar "
C22-47 pF ceramic disc
*00 not substitute.

Semiconductors
D1-D4- 1N4004
D5-D10-1N4148
IC1-CA3240AE dual BiMOS op-amp
IC2- CD4066 quad analog switch
IC3-XR 2206 function generator (EXAR)
IC4-7805 or LM340T-5 +5-volt regulator
IC5-7905 or LM320T-5 - 5-volt regu lator
IC6-CA3100EM wideband op-arnp
IC7- 7812 or LM340T-12 + 12-volt regula­

tor
IC8-7912 or LM320 -12 - 12-volt regula­

tor
IC9-CD4049 CMOS hex inverter
IC10, IC11-CD4518 CMOS dual BCD up­

counter
IC12- CD4046 CMOS Mlcropower phase­

locked loop
IC13-IC15- MM74C192 CMOS BCD up/

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

gates
IC18- CD4023 CMOS tr iple 3- input NAND

gates

because any defect in the loop circuitry
will cause it to stop working. Here's an
effective procedur e to isolate the problem
quickly. Only an oscilloscope and volt­
meter are required for troubleshooting,
although a frequency counter would be
helpful to check the accur acy of the 1­
MHz reference. Start troubleshooting by
checking the power-supply voltages.
Check the 12- and 5-volt supplies on the
analog board first, then check for +5
volts on the digital board. If those are
OK, check to see that the digital board is
grounded, and that the analog board is
grounded to the case.

In all likelihood, correcting any power­
supply defects will cause the project to
begin normal operation. If not, connect
the scope to the high end of the LEVEL

cont rol and look at the output. You
should be able to select sine, tria ngle and
square waveforms. If the same signal isn' t
present on the output jack , troubleshoot
everything after the LEVEL control. If
there is no signal present, the ERROR indi­
cato r won't be lit. Tu rn to the digital
board and use the scope to see if there is a
100-Hz sig na l at pin 14 of ICII
(C D45 l8) and going to pin 14 of IC12
(CD4046) . If not, check the IC9-l 2 cir­
cuitry . Use a count er, if available, to veri­
fy that the output of IC9 is 1 MHz.

Those checks will probably solve most
of the tougher problems, if experience is

IC19 - CD4011 CMOS quad 2-input NAND
gates

01-03,06-2N3906
0 4- 2N2219
0 5-2N2905
LED1-NSL5054 LED and holder
Miscellaneous
XTA L1- crystal, 1 MHz, 32 pF parallel

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

Type 332 110000, Cherry Switch Type
.T35-02A3 (Herbach & Rademan) or Un­
imax Type SF-2 1X3 or equal approxi­
mately $ 10.00 com pletely assembled.

S4, S5-SPST. on R52 and R56
S6-rot ary switch, 1 pole,S positions
S7 - rotary switch, 2 poles. 3 posit ions
T1- power t ransformer, 32 volts. CT.

amp
J1. J2 -BNC connect ors
F1-fuse, 0.5A with hold er
IC sockets: two 8-pin, eight t s- pin, five 14-

pin
Heatsinks: two TO-220, two TO-5
PC boa rds and plans are available. If
desired, the plans can be ordered sepa­
rately or combined with a set of boards .
Here's how to order: SFG-1 complete set,
$12.00 po stpaid in U.S.A.

SFG-2 plans onl y, $5.00 postpaid in
U.S.A.
California residents add sales tax. For­
eign residents add $3.00 for shipping and
handling. No COD's or foreign currency,
please. Order from Technico Services,
PO Box 20HC, Orangehu rst , Fullerton, CA
92633

any indication . In the event you are still
not getti ng results, check the perfor­
mance of the funct ion generator IC cir­
cuitr y on the analog board. That is easy to
do, but requir es an adjustable 1.5- to 4­
volt DC power source and a few clip
leads. Disconnect the YCO cable from
point "N " on the digital board, and dis­
connect the leads from "0", "K", and
" L" as well. Ground point " L" with a
clin!ead, and ground the minus terminal
ofthe, po..yer supply as well. Then set the
supply voltage to zero, and connect the
outpUt terminal to point "N". If every­
tl1ing's' working on the analog board, you
shou ld get an output as you adjust the
power supply from about 1.5 volts to 4.0
volts. This indicates that there is a prob­
lem on the digital board with IC13-l9, so
check. On the other hand, if you can't get
a signal out, check ICl-3 . That takes care
of troubleshooting.

Using the SFG
Putt ing the SFG to work on your test ­

bench is a snap. Just select the type of
waveform to suit your job, and set the
desired frequency on the switches. The
ERROR indicator will blink a few times,
and go out. Whenever that indicator is
out, you are locked on frequency, and are
all set to do your job. Simply adjust the
output level to suit your application.
That 's all there's to it! R-E
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Aud 0 'Control Model C-101
EqUalizer/Analyzer

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

Copyrigh t C Gernsback Publ icat ions Inc., 1979

put from the jack on the rear panel of the
C-JOJ does.

Now, if this pink-noise source is connected
to a high-level input in your hi-fi system, with
the C-lOJ connected, the LED display will
show the overall response, octave by octave, of
the entire system. That' s fine for making sure
that the electronics of your stereo system are
adjusted for flat response, but, as everyone
knows, when the speakers reproduce those
sounds and the room begins to play tricks with
them, the response reaching your ears is sel­
dom flat. Well, the usefulness of the Col 0 I is
only beginning. With it, comes a calibrated
elect ret microphone. When that mike is
plugged into the back of the analyzer, it auto­
mat ically switches over the LED display so
tha t it now reads whatever the microphone
hears. You simply set the mike up at your
favorite listening spot, turn up the pink noise
until the sounds from your speakers overcome
the ambient noise in the room, and start adjust­
ing the octave controls on the graphic equa lizer
section. The enti re operation can be completed
in a matter of minutes!

To make the job easy, the display section has
several switches. There's a sensitivity switch
that selects either 2 dB or 4 dB per LED. (It's
wise to start equalizing with that switch set to
4 dB. Then , as you come close to flat response,
you switch over to 2 dB per LED for final, fine
adjusting.) Because pink noise is random in
natu re, and tends to fluctuate somewhat in
amplitude of individual frequencies, there is a
"slow" setting for the display, so that you can
visually average out those rapid fluctuat ions.

Finally, when you've got the entire system
properly equalized, you can press a button that
converts the display to a sound-level meter
than reads overall sound level over a range

____RATES _

MODEL C-101
EQUALIZER/ ANALYZER

EXCELLENT

RADIO -ELECTRONICS AUDIO LAB

I~.I:.A.I••
S()lJNI)

logarithmic nature of the aud io spectru m, plot­
ting the amplitude of a pink noise generator
against a log-frequency scale should produce a
random noise output that decreases in ampli­
tude by 3 dB-per-octave. As you can see from
Fig. 3, that' s exactly what the pink-noise out-

to each other. So far, that' s nothing special.
But, over at the right of the panel is a display
panel consisting of 90 red LED's and II green
LED 's plus an assortment of pushbutton
switches that comprise a real-time audio ana­
lyzer. Each vertical row of nine red LE D's cor­
responds to one of the octaves controlled by
the equalizer. Also built into the model C-lOl
and accessible from the rear panel (see Fig. 2)
is a pink-noise generator. Pink noise, for those
who don' t know, is random noise containing all
frequencies of the audio spect rum, with equal
noise-energy in each octave. Because of the

MANUFACTURER'S PUBLISHED SPECIFICATIONS:

GRA PH IC EQUALIZERS HAVE BECOME A VERY

popular add-on component for stere o systems
whose owners want to be able to compensate
for minor frequ enc y-response variations
caused by other components in the system and
for deviations from flat response (ofte n ex­
treme) caused by the acoust ics of the listening
room. Clearly, the grea ter the number of indi­
vidual bands over which the user has cont rol,
the more accu rate ly can he or she tailor the
system response so that it is as close to "flat" at
the listening chair as possible. Most popular
grap hic equalize rs have settled for ten separate
contro l bands, which come to one-per-octave
of the audio range.

But what is the user to do once he or she gets
the equalizer hooked into the rest of the stereo
system (usually via the handy tape-monitor
circuitry, or between preamp output and amp
input , in the case of system comprised of sepa­
rates?) Where do you set all those levers?
Many users of equalizers, for want of an easy
method of calibration, end up with sound that
is more unbalanced and farther from being tru­
ly "flat" than when the y started. Wouldn' t it
be nice if someone came up with a graphic
equalizer that, in addition to permitti ng oc­
tave-by-octave tonal adjustment, allowed you
to see exactly what overall response you are
obtaining as you vary the contro ls?

Well, a company called Audio Control,
located in Lynnwood, Washington, has done
just that- and at a price that seems unbelieva­
ble. Th eir model C- I OI , shown in Fig. I, is a
full ten-band equalizer, with separate controls
for left and right ster eo chan nel ganged close

Distortion at 1V Output, 20 Hz to 20 kHz: 0.025%. Frequency Response: 3
Hz to 100 kHz, ±0.75 dB . Hum and Noise (ref : 1.0 vol t): 96 dB (A-weighted).
Maximum Input and Output: 7.0 Volts. Input Impedance: 100K ohms. Out­
put Impedance: 680 ohms. Center Frequencies: 32 Hz, 60 Hz, 120 Hz, 240
Hz, 480 Hz, 960 Hz, 1.9 kHz, 3.8 kHz, 7.7 kHz, 15.5 kHz. Control Range per
Band: ± 15 dB. Control Bandwidth (Q): 2.5. Subsonic Filter Slope: 18 dB­
per-octave. Subsonic Filter Cutoff: -3 dB at 20 Hz. Pink Noise Output
Level: 100 mV (nominal). Pink Noise Output Impedance: 680 ohms . Dimen­
sions: 19 X 3'1. X 8'10 inches deep . Net Weight: 7% Ibs. Suggested Retail
Price: $549.00
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Comments: Not very long ago. a real-time analyzer with the capabilities 01 the analyzer section of
the Audio Control C-10 1would have cost several times as much as this compact unit.
which not only serves as a real-time audio analyzer but can be operated as a sound­
level meter (over a limited range. to be sure) and also provides a well designed
ten-octave graphic equalizer. 01 course. It makes complete sense to combine the
functions of an audio analyzer and a graphic equalizer In one component . The serious
user 01 an equalizer, at some time or other, will have to be able to measure overall
system response In the acoustic environment of the listening room If the equalizer Is
Intended for anything more than a fancy sound-ellects toy. Admittedly, there are other
Indirect ways 01 setting up a graphic equalizer. such as the use 01 supplied test records
and Inexpensive sound-level meters, but the procedure of using those accessories Is
laborious and seldom as accurate as one would like.

The amazing thing to us Is the fact that some enterprising young engineers from a
relatively small company In the state of Washington were able to come up with such an
Inexpensive package that does so much, The unit meets all of Its specillcations, Is a
pleasure to use. and leaves the user with the feeling that this product Is an absolute
must with any hlgh-quallty high-lldellty component system.

When we first saw a prototype 01 this unit nearly a year ago. Its desIgners had
Intended not to supply a calibrated microphone . on the assumption that "most serious
audiophiles own one anyway." We assured them that this was not the case, and that If
they really wanted to offer an equalizer/analyzer system that was complete In every
way. they should try to Include a microphone. Sure enough, by the time the product
reached production, a good-quality electret microphone was Included In the package.
We hope we haven't upset Audio Control 's prollts. since the addition of the micro­
phone did not result In any price Increase over their original price prolectlons. Aside
from the dlff lcult-to-read front panel graphics , this little add-on device comes closer to
being the "perfect" new product than anything else that we have analyzed In our lab In
sometime.

Manufacturer: Audio Control
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R-E
Evaluation

Model: C-101

$549.00
Medium
Excellent
Good
Excellent
Excellent

0.006
0.008
0.008
3-39

90
7.0
7.0
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2.5

22 . 18
32.60 .120 .240.480.
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7.68K. 15.5K
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000000000
00000000
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Retail price
Price category
Price/performance ratio
Styling and appearance
Sound quality
Mechanical performance

~.®(p~ ,lo
~ 0 •

000000000
000000000
000000000

TABLE II

OVERALL PRODUCT ANALYSIS

Maximum pink noise output level (mV)

SUBJECTIVE EVALUATIONS
Ease 01 use
Effectiveness of controls
Control act ion
Accuracy of control settings
Accuracy of real time display
Accuracy of pink noise source
Overall analyzer performance
Overall equalizer performance

TABLE I

RADIO-ELECTRONICS PRODUCT TEST REPORT

GRAPHIC EQUALIZER MEASUREMENTS

R-E
Measurement

Harmonic distortion. at rated output (%)
1 kHz
20 Hz
20 kHz

Frequency response, (HZ-kHz) ± 1.0 dB
Hum and noise. ref: rated output (dB)
Maximum Input (volts)
Maximum output (volts)
Control range per band (dB)
Control bandwlth (0)
Subsonic filter cutoff and slope (Hz. dB/octave)
Center frequencies (Hz)

Summary and use tests
That the equalizer sect ion worked perfectly

came as no surprise, but the real excitement of
this product comes when you begin' using its
real-t ime analyzer . Th e convenience of know­
ing just where you are when adjusting an
equalizer, or tone controls, or any frequency­
modifying elements in a hi-fi system has to be
experienced to be fully appreciated.

Table II presents our overall product analy­
sis as well as our summary comments regard­
ing its use and its effectiveness. Admittedly,
the analyzer section is limited in its dynamic
range, compared with more expensive profes­
sional real-time analyzers, but as Audio Con­
trol states clearly on the rear panel of the
instrument, "This product is designed and
warranted for consumer hi-fi use only. Not
intended for pro-audio applications." Probably
true enough, but our guess is that semi-pro and
professional audio people who can' t afford the
multi-kilobuck analyzers for their work will
beat a path to Audio Control's door as soon as
they discover how amazingly much this low­
cost product can do. R-E

from 64 dB SPL to 92 dB SPL-the typical
loudness-range that most of us use when listen­
ing to our hi-fi systems . Additional switches on
the front panel permit you to equalize either
the program to which you are listening or the
signal feeding your connected tape deck, since
the back of the unit includes tape-out and tape­
play jacks which may have been used up on
your receiver or amplifier ' in connecting the
C-IOI to your system. As an added bonus, the
designers of the C-101 have also included it
subsonic filter, just in case your own amplifier
or receiver is not equipped with that feature,
and what they call a rumble-reducing circuit
that sums the low frequen cies from both stereo
channels, cancelling some of the out-of-phase
rumble components generated by your turn­
table system.

Lab measurements
Table I summarizes the measurements made

in the R.E .A.L. sound lab for both the ten­
octave equalizer section and the pink noise/
analyzer section of the C-IOI . It is clear from
those measurements that the insertion of the
equalizer into the signal path of your hi-fi sys­
tem is not about to introduce any audible dis­
tortion or response abberations other than
those which you yourself dictate by means of
the octave band controls . Figure 4 shows the
range of control of each of the ten hand con­
trols of the equalizer and, as you can see, cen­
ter frequencies are very precisely positioned
exactly an octive apart. (The glitches in the
display at the low-frequency end of Fig. 4 are
caused 'by the test set-up that contains a bit of a
hum-loop at those low levels, and not by the
product being tested.)
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COAX va TWIN-LEAD
continued from page 50

t
GND

"THISJUMPER DNLYINTHE
GROUNDED-FIELD

AG. 5-PARTS PLACEMENT GUIDE for the voltage regulator. Note that
the jumper between R7 and R911 used only when the circuit II used with a
grounded-field alternator. A jumper must be Installed between point "A"
and point "B", "C", or "0", depending on the dellred temperature coef­
ficient.

Is twin-lead cheaper?
If you think coax is too costly, don ' t forget to include, with

the twin-lead , the cost of standoffs, the time and expense of
mounting them , twisting the twin-lead and routing it away
from metal and conducting surfaces . The latter includes
shake shingles, siding, and anything that will hold or absorb
water. That is especially critical in high-humidity areas of the
country.

There are dealers who offer only one installation price
whether it' s twin-lead or coax; That is an inducement to sell
the customer on coax. As you might expect , the coax cable is
slightly more costly, but the dealer knows that the installa­
tion will cost less and therefore will be more profita ble.
How? Because , he is doing both the customer and himself a
service by offering a longer-lasting, more professional instal­
lation; and , he 's sure that, if he' s done everything right, there
will be no costly callbacks-just referrals ! R-E

OOOOOOPSI
The diagram shown below is the corrected version of Fig. 5
that appeared on page 49 of the Jun e 1980 issue of Radio­
Electronics.

coaxial cable as compared on the manufacturer ' s spec sheet.
However, most installations are made when weather condi­
tions are good (e.g ., who wants to be on a roof during an
electrical storm, rainy or sleeting conditions).

When the twin-lead becomes wet or covered with ice, the
loss increases substantially, exceeding that of .even 'poor­
quality coaxial cable . Have you ever returned to check recep­
tion on a twin-lead sys tem during inclement weather?

Coaxial-cable losses are not affected by water, ice or snow,
or even being buried in the ground. A high-quality, low-loss
coaxial cable has closed-cell con struction that prevents the
cable from drawing moisture.

The difference in loss between 50 feet of twin-lead and RG­
59/U foam-type cable is only abou t 1.2 dB-about 15 perce nt
more .

If you should find that switching over from twin-lead to
coax produces perceptible snow in the picture at the higher
channels don't blame the coax for a bad picture. What it is
telling you is that the signal voltage at the antenna is too
weak and is marginal. What you need is an antenna preamp
or alarger antenna. With such a marginal signal, even the
twin-lead will produce snow if the weather becomes inclement.

Deale r inqui r ie s invit ed

AARON-GAVIN INSTRUMENTS. INC.
17231 C arla Avenue Tustin , Calil ornia 92680

CIRCLE 3 ON FREE INFORMATION CARD

Absolutely equals or e xceeds o verall perfo rmanc e
and features of any grap hic equalizer made today!

; Yes! I've enclosed s : RUSH me: cabmet D ,: l!ndh r\!
; __---..assembled equ alize rs at $200 .00, p.p.d, roc l.I

:_ un""''''' 'mbll'd equahzer kus <JI $120.00, p.p.d. 0 Hor izon tal Wat) 0 Vertical (up·nghtl

: Calltorn lo re:i.dents Inc/ tIde 6' ~ . sc'es tu\
VIsa & MOSler Charge orders accepfed: Name _

: Address Ca rd No.
Exp . Ban k

: Cuy Star e_ _ Zrp Date No . _

• Stereo . . . Eleven Bands Per Channel • Extremely Low
Noise & Distortion . LED Peak Indicators . Center Detent
("flat") sliders. Built-in"reco rd" Switching. Line and Micro­
phone Level Inputs/Outputs . Regulated Power Supply.
FullyGuaranteed. Horizontal or Vertical Cabinets. Kit or

Fully Assembled. Plus Much, Much More!

Test probes designed by yourneeds- Push to seize, push
to release (all Klepsspring loaded).KI.,s 10. Boathook clamp 'g rips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 4% " long.
Kleps 20. Same, but 7" long.
Kleps 30. Completely flexible. Forked-tongue gripper. Ac­
cepts banana plug or bare lead. 6" long.
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 61/4" long.
Kleps 1. Economy Kleps for light line work (not lab quality). Kleps 1
Meshing claws. 4V2" long. I
Pruf 10. Versatile test prod . Solder connect ion. Molded
phenolic. Doubles as scribing tool. " Bunch" pin fits banana
jack. Phone tip. 5V2" long.

Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

. ~ A vailable through your local Prut 10lri'ie distributor, or write to: ------
!......:J. R V E I N D U S T R I E SIN C"
, N D U.~ 131 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd.
CIRCLE 28 ON FREEINFORMATIONCARD

Clever Kleps

ASSEMBLED

$200 0 0
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DatePrint Name

Street

Signature

Title of Idea

I agree 'to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. I declare that the
attached idea is my own original materi­
al and that its publication does not vio­
late any 'other copyright. I also declare
that this material had not been previ­
ously published.

NEW IDEAS
This column is devoted to new ideas,

circuits, device applications, construc­
tion techniques, helpful hints, etc .

All published entries, upon publica­
tion, will earn $25 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito­
rial staff of Radio-Electronics.

8n
SPEAKER

+5V

TEMPO
lOOK

4 8

3 555
TIMER lK

6

5

LM380
AUDIO AMP

minal of the pot is connected to pin 1 of
the 7442. Turn the circuit on and as soon
as a tone appears, deactivate the 555 clock
by disconnecting pin 14 of the 7490. If
you deactivate the clock circu it as soon as
the tone burst is heard you can then start
the programming procedure. When a
fixed tone is heard from the speaker,
rotate the pot's shaft until the desired
tone is heard. Then disconnect the pot
from the circuit and measur e the resis­
tance with an ohmmeter. You can then
replace the pot with a fixed resistor. You
then repeat the procedure for the rest of
the outputs of the 7442.

The original circuit (see . Fig. I) was
breadboarded but any method of con­
struction may be used to build a working
device.-Mark Dittmar

14

+5V

TONE RESISTORS

3555
TIMER

4

13 14 15

9
B

7490
DECADE COUNTER

5 6 7 9 10 PIN 11

123456789

7442 BCD-TO-DECIMAL DECODER
C B A

+5V

16
8

+5V

r--Wr-.....--....-... +5V
lK

MUSIC MAKER

MY NEW IDEA IS A TONE SEQUENCER WITH

a variable tempo. A 555 timer operated in
an astable mode produces the tempo. The
555's output clocks a 7490 counter which
then drives a 7442 . The 7490 counts from
o to 9 in binary and sequences the 7442 '
from 0 to 9. The 1 output of the 7442
goes low when its binary equivalent ap­
pears at the 7442's input. The 7442's out­
put goes through some tone resistors to
another 555 which is the tone generator.
Its output goes to an LM380 amplifier IC
and to the speaker.

Here is a way you can choose a set of
fixed tone resistors for the circuit. Con­
nect one outer terminal of a lOOO-ohm
potentiometer to ground. The center ter-

Fig. 1

4:!>1
City State ZIP

Mail your idea along with this coupon
to:

New Ideas
Radio-Electronics
200 Park Ave. South,
New York, NY 10003
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Tide clocks are more complex than anticipated, plus a IOQk at
new enclosures, a logic probe, and other tidbits.

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

FIG. 2

FIG. 3

The probe has a number of valuable
features: high input impedance; a stretch­
er circuit to show very fast pulses, and a
wide voltage range to accommodate most
IC families. Such a probe is all but indis­
pensible for building or trouble-shooting
digital circuits. Three LED's (HI, LO and
PULSE) show the logic state of the point
being monitored.

The kit, itself, is well designed and
includes an unusually good assembly/
instruction manual. With care, even the
outright beginner should have no trouble
building the LPK-I logic probe kit.

Breadboard 'accessories
I am sure that you are familiar with

Global Specialties' solder less bread­
boards. How about the new accessories to
use with them?

The first is a pad of worksheets printed
with the breadboard pattern. These can
be used to plan how you will put a circuit
on the breadboard and to record the cir-

which are of adjustable size. That's
right-adjustable! But make no mistake:
Those aren't flimsy cabinets. Even the
adjustable ones are firm and sturdy.

For information and the name of your
nearest distributor, contact PAC-TEC,
Enterprise and Executive Avenues, Phila­
delphia, PA 19153.

Logic probe kit
Recently I assembled and tested the

new logic-probe kit by Global Specialties
Corp. (formerly Continental Specialties),
70 Fulton Terrace, New Haven, CT
06509. The LPK-l is an inexpensive
(about $20) test instrument for use with
digital circuits. The LPK-I is shown in
Fig. 3.

....

Neat cabinets
PAC-TEC has come up with a great

line of molded plastic enclosures for elec­
tronic applications. If you need a cabinet
for your latest project, they have a wide
variety of styles, types and sizes. A sam­
pling is shown in Fig. 2.

The PAC-TEC cabinets have many
interesting and useful features. For exam­
ple, many models have boss patterns for
mounting components and/or mounting
rails and guides for PC boards.

I am sure that you, too, have suffered
through the problem of finding an enclo­
sure of just the right size for something
you have built. If one of PAC-TEC's reg­
ular sizes isn't right, there are models

Now there's a puzzle for you-a tide
clock in which the rate variations are pro­
grammable. Unfortunately, neither the
shape nor the amplitude of the curves is
constant. A variable clock without the
programming feature might be just right
for one coastal area and less than worth­
less in another.

Of course, you can do the job with a
computer but how about with a handful
of IC's? What kind of a circuit have you
developed or can you suggest?

Tool source
Do you ever goof up a project (elec­

tronic or other) because you don't have
the right tool for a certain task? I used to
"make do" with the closest thing I could
find-sometimes it worked and some­
times it didn't. The basic problem was
that I could easily find conventional tools
in conventional sizes but special sizes or
special tools were hard to locate. Then, I
discovered Jensen.

Jensen Tools and Alloys (1230 South
Priest Drive, Tempe, AZ 85281) has just
about anything you can dream up and
many tools you have never imagined. Just
reading their catalog is an education in
itself. Jensen seems to have an extremely
wide selection of name-brand tools, un­
usual tools for special applications, and
imported tools. _

Though specializing in tools and acces­
sories for electronics, they offer others
for a variety of types of work. If you need
something special, the chances are ' that
Jensen has it.

MEAN

+

DAYS
FIG. 1

Some of the variations were enormous.
Fig. 1 is a fair approximation of one of the
charts. The time differences varied
around the mean in cycles. Furthermore,
I found that though the curves were
repetitive in each of the three coastal
cities, there were great differences from
one location to another. In one, the .mag­
nitude of the changes was much greater;
in another, the curves were backwards!

In any case, predicting tides is not as
cut-and-dried as I had thought. If you live
in a place where the tides are pretty regu­
lar, then our clock and the $75 commer­
cial ones will do quite well. Others will
need a rather complex circuit to stay
within even 15 or 20 minutes of the actual
tides.

YOU WILL RECALL THE SUGGESTIONS
from Art Williams of North Carolina in
this column that appeared in the March
1980 issue about the construction of a
tide clock. Well, that one caused some
interest, primarily because it can be built
for much less than the cost of a commer­
cial tide clock. However, there is a
catch.

I must confess to being a landlubber
but several of you opened my eyes to the
very real complexities of tides. The value
of a tide clock that runs at a constant rate
depends upon where you live! In some
places the tides are fairly regular­
varying only a few minutes over a
month's span. In others, the variation is
quite great-hours. If you didn't know
that, welcome to the club--now we both
know better.

Jim Wamsley of New york sent along
copies of the tide charts for three differ­
ent locations covering several months.
Now those pages of figures really were
more than I could comprehend, so I wrote
a simple program for my TRS-80 micro­
computer to analyze and chart them. Voi­
la!-there it was in a form that could be
understood.
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Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing - a radio , TV, mode l train, jewelry, appliances, minor
electrical repa irs , plumbing, etc . - Save money - repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals .

When you Solder go "First Class" - use Kester Solder.

For valuab le soldering information send self -addressed stamped envelope to
Kester for a FREE Copy of "Soldering Simplified".

cuit before you disassemble it.
The second accessory is a pre-etched

and pre-drilled printed circuit board with
a pattern matching the boards and work­
sheets. Circu its can be transferred from
the breadboard directly to a PC board for
a finished product at a considerable sav­
ing in time and trouble.

Ah! What wil1 they think of next to
make our "work" easier!!

Unusual parts
The ETCO people have come out with

their largest catalog yet- issue "H."
The especially interesting thing about

this company is the nature of their stock.
Of course, they have a wide variety of the
usual types of items. In addition , howev­
er, ETCO specializes in manufacturers'
surplus-finished items, sub-assemblies,
and parts.

You can get the new catalog on request
from ETCO Electronics, Dept. 113, Box
796, Plattsburgh, NY 12901. You never
know what you may find on the next
page.

Educational booklet
A new edition of Radio Shack 's "The

Science Fair Sto ry of Electronics . . .
The Di scovery That Changed the
Wor ld!" is being distributed. Previous
issues of this very popular educational
comic book were used widely in schools

and other groups . The current issue is
quite wel1 done and should prove even
more useful.

Copies of this free booklet can be had
from the nearest Radio Shack store . For
an added bonus, there are some valuable
coupons inside.

Letters
I just finished answering a " pot" full of

your letters. They prove to me that you
are designing and building and trouble­
shooting.

Now, I don't mind hearing about your
problems and on occasion, I may be able
to help a litt le. I would like to hear about
your successes, too. I'll be glad to pass
along (and your fellow readers will be
glad to see) your new circuits, unusual
applications, construction and repair
tricks, and so on.

By the way, Tom Faron told me that
when his mystery -lights puzzle first ap­
peared, he got a telephone call from an
office ful1 of engineers halfway across the
country. Those guys wanted to tell him
that there was no solution! I'll bet they
learned something the following month­
such is life! R-E

/I t'l" ligh t the ('(lUlU., (~f Il tll ff'r~ta ,ufI1l9

Cunt;u-t your IIK"a! ehapte r of the
Eptlt' J)S)" Found at ion of Am erica ,
tr r wnu- E pilt' Il.'i)i. \\' a....hm).,'t on . D C. 20o;~6
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If coupon is missing, write
Heath Co., Dept. 020·672
Benton Harbor, MI 49022

-----------
Send to: Heath Co., Dept. 020·672
Benton Harbor, MI 49022

Send my free Heathk it Catalog now .
I am not currently receiving your
catalog .
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c....
C
r­
-<

75

Zip _-,--_CL-724A

City State _

CIRCLE 53 ON FREE INFORMATION CARD

...
<0

C::==========.J ~

rn KESTER SOLDER
Litton 4201 WRIGHTWOOD AVENUE/CH ICAGO, ILLINOIS 60639

CIRCLE 24 ON FREE INFORMATION CARD



CIRCLE 154 ON FREE INFORMATION CARD

CIRCLE 153 ON FREE INFORMATION CARD

volts AC line Input. Each variable t ransformer
features a built-In expanded-scale voltmeter;
ventilated steel enclosure; three-conductor
grounded plug; on-off switch; pilot lamp, and
fused output circuit. Price for the 3PN151OV is
$158 and for the 3PN1520V, $162.-Staco Ener­
gy Products Co., 301 Gaddis Blvd ., Dayton, OH
45403.

wires from 'I. Inch to 4 inches long. RW-50 Is
$2,95; CM-BOO Is $6.95 .-0.K. Machine & Tool
Corp., 3455 Conner St., Bronx, NY 10475.

BENCH-TOP VARIABLE TRANSFORMERS,
models 3PN1510V and 3PN1520V, come
equipped with integral voltmeter . Model
3PN1510V is rated at 15 amps, 0-140 volts AC
output from 120 volts AC in. Model3PN1520V
can supply 9.5 amps, 0-280 volts AC from 240

MODULAR TELEPHONE ACCESSORIES and
free-standing rack display are intended for retail­
ers of home-improvement products. Designed
exclusively for the do-it-yourself market, the line
features 10 Items-from 25-foot rep lacement
cords with modular plugs to modular phone jacks
and free-end phone hook-up wire In 50-foot colis.
Each accessory is available individually, or retail­
ers can order an assortment with a free -standing
display rack and sign. A free cons umer booklet

with helpful Information on planning and Installing
rnodutar phone accessories is offered for display
with the IIne.-GE Wiring Device Business De­
partment, 95 Hathaway St. , Providence, RI
02940. R-E

WD-759

More information on new products is available. Use the
Free Information Card inside' the back cover.
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The DMM's have an accuracy of 0.1%, input
Impedance of 10 ohms, and can measure high or
low power ohms on all resistance ranges. A 1
amp fuse, high-voltage probe, AC adaptor, and
carrying case are supplied. Model WD-759 is
$159 and Model WD-758 is $149 .-VIZ Mfg. Co.,
335 E. Price St., Philadelphia PA 19144 .

PROTOTYPE BOARD, model CM-BOO, is de­
signed for solderless construction of prototype
circuits. The neoprene board measures 4'/, X 6
inches and has 2280 holes on .100-lnch centers.
Components are easily mounted by inserting
leads into holes, and Interconnections can be
made using No. 20 or No. 22 AWG wire jumpers.
Components or leads are simply pulled out, mak­
ing easy circuit changes possible. Accessory kit
RW-50contains 50 pieces of No. 20 AWG jumper

DIGITAL MULTIMETERS, model WD-759 and
model WD-758, are 3'1.-digit instruments with a
choice of LCD or LED displays. The LCD model
WD-759 indicates function as well as value on its
display. Measurement ranges for both models
are from 100 mV to 1000 VDC and up to 600 VAC.

.... .
... .
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BJl1JI/8
DYNASCAN
CORPORATION

6460 West Cortl and Street
Chicago, Il lin ois 60635 • 312/889-9087

=

Int i. SIs., 6460 W. Cortland st.. Chicago, IL 60635
Canadian sa les ; Atlas Electronics. Ontario

Catch
the fastest
(-meter

under s200
theautoranging
B&K-PRECISION

830

- .
~-~

Model 830 $199
Mode l 820 $140 (not shown)

B&K-PRECISION was the first company
to offe r a lab-quality capacitance meter
for under $150, now we're first with auto­
ranging for under $200. The new 830 is
fast, accurate and built with famous
B&K-PRECISION dependab ility.

The 830 offe rs features that are tough
to match at any price, such as 0.1 pF reso­
lution, large 3V2-digitLCD display and fuse
protection against charged capacitors.
Basic accuracy is 0.2%, much greater
than the tolerance of most capacitors.
Measurement range extends to 199.9 mF.

Simp licity of operatio n is another
strong suit for the 830. For checks limited
to a narrow value range, the "range hold"
capability can lock the 830 onto one range
- an added time saver.This feature, along
with its fast reading time, makes the 830
especially valuable for incoming
inspection applications.

For applications suited to manual
ranging , B&K-PRECISION offers the
LED readout820 at an even lower cost.

With either B&K-PRECISION
C-meter you can, measure unmarked
capacitors . .. verify capacitor tolerance .
measure cable or switch capac itance .
match capac itors for critica l applications
. . .measure complex capacitor networks
. . .set trimmer capac itors.

For more informatIon, contact
your local distributor and see why
B&K-PRECISION is now the leading
supplier of dIg ital capacitance meters.
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Give your friends a
warm welcome. Yes,
think how delighted
and amazed they
will be to hear
the musical
Chroma·Chime play
when they press

the front door belli f1
The Chroma-

Chime uses a
microcomputer
to play 24
well·known tunes .
Instead of the regular
ding-dong bell or buzzer. ThisBritish designed
unit uses a Texas Instruments TMS1000 specially
programmed with a complete repertoire of
tunes built In. The kit Is simplicity Itself for ease
of construcllon. Absolutely every1hlng needed
Is supplied, Including:

TMS1000 N·MP0027A
Microcomputer chip r JI
available separately If I I.
required. Full 24 tune device supplied
with data sheet and fully guaranteed
only $12.50 Incl. p lit p.

To order. send either a personai check or money
order. alternatively we can deduct from your Visa
or Master Charge account.

Absolutely no risk.money back ~ not delighted.
$39.95 inc lusive of air mall. direct to the USA
Delivery may take 14 to 28 days. .

Ordering from the UKIsjust like any other place in
the USA. 10,000'5 already sold!

r; - - - - - - - ,To: CHROMATRONICS, RIVERWAY,

I
HARLOW, ESSEX, ENGLAND.
Our phone (01144) 279 418611 I

I ~=~.~~.'.'.' .'.' .'.' .'.'.'.'.'. '.'.' .'.' .'.'.' .'.' .'. '.' :..~:t~ I
I .~~~~~~..·.:·.:·:·.·.·.·.·.:·.:·.:·.:::::·.:::::::::::::::::: :::::::::::::::::: ::::: :'::::::::·1
I ·1·~·k;;·~k~·~~·I~· ·S· · .. .... ..·.. ..·.. ..·.. ..R:E~ ·:;:·80 ·· · I

or debit my Via/Master Charge account no :I I I I I I I I I I I I I I I I I II c..

I ~a~~i~:'A~~ii~bi~ 'i~ 'kii'~; ' '' ' '' '''' '' '' '~''''''I ~
ready built from:· Timely Products ~

• Soles Inc .Chicago. Tel: (312)2636231 .I ~

..------- 0

* Resistors, Capacitors, Diode..
Transistors, I.C. Socket and
aU hardware* Texallnstruments TMS1000
microcomputer* Comprehensive kit manual with
full circuit details* Ready drilled and legended
PCB Included

When built. simp ly substitute for your old door
ch ime or bell. no additional wiring needed. can be
operated either from a 16 volt AC transformer or
from two regu lar 9 volt batteries.

Plays 24·well-known tunes Including:
Star ~pangled Banner
William Tell Overture
Greensleeves
Mozart Sonata
Oh come all ye faithful
plus many other popular favourites.

* No previous microcomputer experience
neeenary* All programming retained lion chip ROM* Fully guaranteed.

llW I MII "" M11I1
@

Build the World Famous
CHROMA-CHIME

KIT
1f 117-~

ARITHMETIC PROCESSOR UNIT, model 7811B,
enhances the mathematical capabilities of the
Apple /I. The board, which plugs into one of the
Apple I/'s expansion slots, executes all Applesoft
mathematic functions, plus additional trig func-

CIRCLE 124 ON FREE INFORMATION CARD

tions not available in that language. The 7811B
has a precision of 6.5-plus significant digits and
offers a range of approximately 10±20. It is avail­
able fully assembled and tested, with comp lete
documentation. Price is $399.95.-Calilornia
Computer Systems, 250 Caribbean Drive, Sun­
nyvale, CA 94086. R-E
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RAM and cassette recorder are required to use
the device . A machine language "driver" pro­
gram and three demonstration programs, com­
prehensive owner's manual and push-to-talk dy­
namic microphone are supplied with the unit.

The TRS-80 VOXBOX is available for $169.95
from Radio Shack Computer Centers and partici­
pating Radio Shack stores and dealers nation­
wide.-Radio Shack, One Tandy Center, Fort
Worth , TX 76102.

Z-80 BOARD for the Apple /I, the Z-80 SoftCard,
allows Apple users to run software written for Z­
80-based computers. In addition to the plug-in
card, the SoftCard package includes CP/M and
Microsoft Disk BASIC.

The package will run on any Apple, from the
Apple /I to the Apple /I Plus with Language Card.
No hardware or software modifications are
needed to use the SoftCard and the user has the
option of using either It or the Applfis own 6502
microprocessor.

The package requires an Apple /I with at least
48K of RAM and a single-d isc drive . Suggested
retail price is $349.-Microsoft Consumer Prod­
ucts, 10800 Northeast Eighth, Suite 507, Belle­
vue, WA 98004.
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More information on computer products is available.
Use the Free Information Card inside the back cover.
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VOICE-RECOGNITION DEVICE, the TRS-80
VOXBOX, permits owners of TRS-80 computers
to experiment with "voice recognition ." The unit
makes it possible to program the computer to
respond to spoken words. Single words or
phrases may be used to enter data, to control and
instruct the TRS-80without having to type on the
keyboard.

The VOXBOXcan be programmed to recognize
up to 32 words or phrases. The user decides what
words are to be used and programs the computer
to respond to them appropriately.

The VOXBOXis said to recognize correctly 85­
95% of the words used, provided that the user
takes reasonable care in speaking clearly and
distinctly. However, it is recommended that the
unit be used primarily for entertainment and
experimentation.

A Level Ii TRS-80 system with at least 16K of

AUDIO-SPECTRUM ANALYZERS for the TRS-80
and Apple computers, the v:rU02 and AIB232
provide real-time video display of audio spectrum
from 20 Hz to 20 kHz. The spectrum is divided
into 31 third-octave bands making the device
useful for both serious audiophile and profession­
al use. The analyzers can be used for measuring
sound and noise levels, for optimizing the equali­
zation of audio systems and for speech and
sound pattern recognition.

Each analyzer is designed to interface with its
host computer with a minimum of fuss. The model
VTU02 plugs directly into the TRS-80 expansion
port (and provides an equivalent port for further
expansion), and the model AIB232 goes into one
of the Applfis card slots.

The AIB232 can make dynamic use of the color
capabilities of the Apple since the color of each
bar of the display Is under software contrbl. One
or several of the bars can change color in real
time.

Because of the capabilities of the computers,
great flexibility in the manipulation of the ana­
lyzed data is permitted . Data can be stored and
compared with past, future or other channel
information. The software to run the analyzer is
supplied in machine language but Is accessed
from BASIC. Three BASIC programs are provided
with each unit: Interactive Operation, Minimal
Operation and Self-Test. Because the machine­
language program is callable from BASIC, the
user can easily write his own programs tailored to
his particular needs.

The VTU02 for the TRS-80 lists for $595 and
the AIB232for the Apple is $545. A similar unit for
the PET, the THS224, is available for $595.­
Eventide Clockworks, Inc., 265 W. 54th St., New
York, NY 10019.
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A new ell-in-one communications analyzer that does just about every­
thing except replace defective components.

HERB FRIEDMAN, COMMUNICATIONS EDITOR
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THE DIFFICULTY WITH CONSUMER EQUIP·
ment designed "to the leading edge of
the state of the art" (a phrase that roIls
off the tongue with grace and style) is
that it is often ahead of the test equip­
ment needed for service. and for certifi­
cation that it works within specifica­
tions. I weIl remember the seemingly
unending quantity of BC-22 I frequency
meters, sold as WWII surplus, that
ended up in both amateur shacks and
professional service shops. Almo st as
endless were the technical articles on
how tcrupgrade the BC-22 I's accuracy
from 0.05% to 0.01%. Suddenly, along
came CB with its 0.005% frequency tol­
erance and the king was dead, for the
technology that went into the least ex­
pensive CB tran sceiver was years ahead
of the average test equipment-in par­
ticular, "surplus" frequency meters .

Fortunately, solid-state service equip­
ment was able to meet the new, tighter
tolerances at modest cost, and for
almost a decade we have been able to
accommodate the new radio devices by
simply adding another instrument or
two to the workbench.

But with the expansion of the radio
services to 220 MHz, then 450 MHz,
and now the 900 MHz (for telephone
"cells"). greater use of FM and SSB,

and assorted FM bandwidths, the user­
equipment has once again moved
beyond the limits of much test equip­
ment, and the test bench is starting to
fill up again with bits and pieces of test
equipment.

The truth of the matter is that much
of our test gear is obsolete for com­
munications use. particularly so if we
consider the computerized communica­
tion equipment standing on the side­
lines, waiting to enter the marketplace.

One way to clean off the test bench,
accommodate the servicing and testing
of most modem communications gear,
and be prepared for the computerized
equipment of tomorrow is with the new
Motorola R-200/A Series Communica­
tions System Analyzer.

You name it. and the R-200IA does
it. For example. the operating modes
are: AM/FM/CW/SSB Monitor, AM/
FM/CW/DSBSC generator from 10 kHz
to 999.9999 MHz. code synthesizer,
spectrum analyzer, duplex generator,
frequency counter, digital voltmeter,
wattmeter. IF display, and oscilloscope.

The scope alone is "something else"
in test gear. In addition to functioning
as an ordinary scope, it provides both
graphic and alphanumeric display of the
test results . as weIl as alphanumeric in-

formation on the test signals .
A front-panel view of the R-200/A

along with one of the many scope dis­
plays is shown in Fig. I . Starting at the
upper left of the scope display and
going across we see that the Motorola
test set is functioning as an FM signal
generator with a 451.9550-MHz output
frequency accompanied by a I27A-Hz
PL (Private Line) tone : the RF output
level has been set for 004 JiV (-114.9
dBm) , the SINAD (receiver sensitivity)
is 12.8 dB and is also represented by an
analog line segment, and the trans­
mitter's deviation is ± 4. 15 kHz, also
represented by a line segment.

To accumulate the individual test
equipment necessary to duplicate the
R-200/A's functions would be prohibi­
tively expensive: the RF spectrum­
analyzer mode alone represents about
$5000 worth of hardware. It would also
require a small room or a large closet to
house the individual pieces. Yet, thanks
to computerization (a 6800-series micro­
processor and digitizing). all functions
are accommodated in a cabinet mea­
suring about 16" wide x 8" high x 21"
deep . It weighs 45 Ibs when AC-powered,
but is a little heavier when equipped with
batteries for portable operation .

As for complexity: Again, the com­
puter comes to the rescue. If we exclude
the scope's normal operating controls,
such as trace position and horizontal
timebase, the grand total is 23 controls
and switches plus a keypad , with most
of the control being accomplished
through the keypad. LED indicators
clearly show what functions are in use
and what's being displayed on the
scope.

For example. assume that you want
the generator set to the FM mode . Un­
der the row of LED's indicating the
signal-generator mode are smaIl push­
buttons with up and "down arrows.
Simply press the appropriate button
until the LED that indicates FM is lit.
Do you need a continuous private-line
tone? Look at the row of LED's indi­
cating modulation and depress the up
or down button until the PL LED lights.
Do you want the display to indicate the
percent .rnodulation? Simply press the
appropriate button until the LED oppo­
site the MODULATION legend lights .

Virtually all functions and frequencies
are at the touch of a button. making one
of the most modern . complex test sets
no more difficult to operate than many
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Put Professional Knowledge and a

in your Electronics Career through

by correspondence. while continuing your
present job. No commuting to class. Study
at your own pace . Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro­
gram begins with basics, leads first to the
A.S .E.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree ,
and how to 'enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin R-80
Grantham College of Engineering

P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study

COLLEGE DEGREE

HOME
STUDY

Hold ver thing!
Get a #324 PanaVise Work Center.
Here's everything you need to hold every­
thing you work with ... in one money-saving
package! Write for
FREE catalog today.

Every day more people discover that PAIA's
GNOME is the most versatile, cost effective
special effects device on the market today.

John Simonton's time-proven design
provides two envelope generators, VCA, VCO
and VCF in a low cost. easy to use package.
Use alone with it 's built in ribbon controller or
modify to use with guitar, electronic piano,
polytonic keyboards, etc .

The perfect introduction to electronic music
and best of all, the Gnome is only $59.95 in
easy to assemble kit form. Is it any wonder

've sold thousands?

Get A GNOME
the original micro-synthesizer

toys . (In fact. I know of some toys that
are more difficult to get working.)

Now that we've touched on some of
the most popular functions of the R-200IA
it's time to go a little deeper into the
nitty-gritty.

The oscillator can be set to within
100-Hz resolution with an accuracy of
± 1 X 10- 6 from O°C to 55°C. If you
need even greater accuracy, select a
time base housed in an oven, This type
is available with an accuracy of ±5 x I

10-8 over the same temperature range.
(Warmup to ±5 x 10- 7 of final fre­
quency in 20 minutes .)

The oscillator's spurious output is
better than 40 dB down. while harmonic
attentuation is greater than 15 dB.

FM frequency deviation is 0 to 50 kHz
peak, from 5 to 10 kHz. ±1 dB, using
internal, external, or microphone
modulation or all simultaneously.

Amplitude modulation is 0 to 80%
with ±10% full scale readout accuracy,
from 5 to 10 kHz. ± 1 dB, again with
internal, external or microphone modes.

The carrier suppression of the DSBSC
carrier output (1-500 MHz) is better
than 25 dB.

The frequency range of the monitor
. mode is 1 to 999.9999 MHz, with 100­
Hz resolution. Accuracy is equal to
that of the master oscillator timebase.
Input sensitivity is 1.5 IN for 10 dB
SINAD (±6 kHz modulation acceptance)
and 7 ".IV for 10 dB SINAD (± 100kHz
modulation acceptance).

A built in RF-wattmeter covers 0.2 to
125 watts from 1 to 1000 MHz.

The code synthesizer generates fre­
quencies from 50 Hz to 9.9999 kHz with
a O.I-Hz resolution and an overall fre­
quency accuracy and stability of 0.01%.

The spectrum analyzer's frequency
range is 2 to 1000 MHz. with full-scale
frequency dispersion adjustable between
I and 10 MHz. .

There are other goodies. too numer­
ous to mention, including an adjustable
frequency-offset duplex generator. Your
best bet for additional information and
in-depth coverage of the Communica­
tions System .Analyzer, giving many
ideas on using the device for all com­
munications equipment-CB. amateur.
VHF/UHF-is Motorola's descriptive
brochure. available from Motorola's
Test Equipment Products Dept. , 1313
E. Algonquin Rd .. Schaumburg, IL
60196. R-E
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Want to cut out

a career as a
two-way radio

technician?
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AM/FM/CB ANTENNA, model TL-15, is a manu­
ally-operated tr iway antenna designed to fit Gen­
eral Motors and narrow-fender cars . The custom
top-mount antenna has a 72-inch cable and a
single 42-inch mast . Its top-loaded whip is easily
removable for protection against theft. Sug­
gested retail price for the TL-15is $39.30. Harada
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SATELLITE TV RECEIVER, model 4200, is a low­
cost fully tunable receiver covering all channels
from 3.7 to 4 GHz. It provides dual audio outputs
of 6.2 to 6.8 MHz, with other outputs available.
The unit features a built-in LNA power supp ly and
is compatible with video monitor and VTR input.

Available in 1-9 quantities for $1,995; other quan­
tity prices on request. -International Crystal
Mfg. Co., Inc. 10 No. Lee, Oklahoma City, OK
73102 . R·E

Industry of America,lnc., Dept. P, 1900 W. Arte­
sia Blvd ., Compton, CA 90220 .

transceivers, and with the SB-400/ 40 1transmit­
ters . Average SSB output is increased by 66%-a
litt le below full key-down CW output. Unlike some
other speech clippers on the market, the HDP­
1220 installs in the IF strip of the rig to produce
true RF processing. A specially-des igned IC gives
hard, symmetrical clipping, and a built- in SSB fil­
ter keeps both audio and signal narrow and
clean. The unit comes fully-assembled and can
be installed in just 15 to 30 minutes using only
thr ee cab les (supplied). No irreversible modifica­
t ions need be made to the rig . Price of the HDP­
1220 speech. clipper is $149 .95 fully assemb led.
Heath Company, Benton Harbor, MI 49022.

CIRCLE 50 ON FREE INFORMATION CARD

CIRCLE 112 ON FREE INFORMATION CARD

AMATEUR RADIO SPEECH CLIPPER, model
HDP-1220 BW, is designed for use with the Heath
Company's 58-100/101/102 and HW-100 /101

ANTENNA SIGNAL BOOSTER, the Indy Long
Ranger, is a solid-state system designed for CB
radios. It operates by a preamp that boosts the
receiv ing signal up to three times, giving an add i­
tio nal three S units or more for AM or SSB. Tuned

CIRCLE 111 ON FREE INFORMATION CARD

to 27 MHz, it runs on pos it ive or negative ground,
and features an adjustable gain control. Comes
complete with instructions and adhesive pad for
installation. Suggested retail price is $19.95.
-ESP Systems Development, Inc., 28189 Keh­
rig Dr., Mt . Clemens, MI 48085 .

SCANNER, The Bearcat 300 Service Search, is
a radio with over 2000 pre -programmed freq uen­
cies and offe rs 11 serv ices, including police, fire ,
marine, ham, government, and business. By
pushing a button, the radio will automatically
search the actively assigned frequencies for the
service selected. The scanner also has 50 user-

programmable channels . Frequencies are
changed and stored by keyboard entry and can "
be in any combination from the seven VHF and
UHF bands. Other features include HOLD, RESUME,

and SPEED controls, search between frequenices,
and a digital display that also shown time. Mea­
sures 12'/." X 3%" X 7". Price is $499 .95.
-Electra Co., P.O. Box 29243 , Cumberland, IN
46229.

More information on radio products is available. Use the
Free Information Card inside the back cover.

• C VISA
C I,4STR CHG
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CA RD NO

CIT Y. ST. ZIP

ADDRESS

0 0101 SOLID STATE CLOCK CALEND AR KIT $ 49.95
0 0101 OAK CASE FOR ABOVE 29.95
0 6100 UNIVERSAL DESIG NER KIT 49.95
o 6100 ASSEMBLED DESIG NER KIT 59.95
c or 595 BREADBOAR D 11.00
c or 598 BREADB OARD 2.50
0 6101 DIGIT AL LOGIC COURSE 29.95

ADD $2.50 PER ORDER POSTAGE AND HANDLIN G.
R-7

NAME
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MT I offers the only traini ng for
p rofess ion al FM two-way radio
availab le. Qua lified technicians
ar e employed in governm en t, in­
du st ry, and pu b lic service. But
t rain ing is you r key .

You cou ld cut out a career as
a two-way rad io te chni cian by
c utti ng out th is coupon. We' l l
send yo u information on how you
c an learn mo re about this spe­
cialized f iel d, at ho me. '

IItIITI I
Mobile Training

Institute
Box 735, Camp HiII,PA 170n·V.S.A• ..._----------­CIRCLE 41 ON FREE INFORMATION CARD

SOLID STATE

CLOCK/ CALENDARKIT
0101 Displays time of day, date or alternates
between both automat ically . May be connected to
8 ohm speaker for alarm clock. Operates from 120

VAC 60 Hz. $49.95 Oak case extra, $29.95

Nam e _

Address _

Ci ty _

State/Zip ---------

UNIVERSAL
DESIGNER
KIT 6100

83G
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Use your oscilloscope for easier and faster troubleshooting
JACK DARR, SERVICE EDITOR
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FIG. 3

FLATTENING OF PEAKS
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THIS CAUSEO BYOSCILLATOR TUBE!
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Audio distortion can be tough, but a

scope makes it easy. Feed in a known sig­
nal, then just follow it through until you
find the point where the distortion shows
up. Distortion is a common problem in
common-emitter amplifiers with a by­
passed emitter resistor. Scope the emitter
of the output transistor; there should be
no signal here . If there is, the bypass
capacitor is open and the resulting degen­
eration upsets the stage. Clipping is an­
other common problem. Follow the same
test method . Feed in a signal at the proper
level and trace until you find the stage

affected stages. That is the DC power
supply. Poor filtering can allow feedback
between stages and cause all kinds of
weird things. Here again, a "one-jab" test
with the scope tells you. Just touch any of
the B+ lines and look for any sign of a
signal. You should see nothing but a nice
straight line; if you see any signal at all­
pulses, hash, or anything else-the filter
circuits aren't doing the job. (See Fig. 1).
Check the filter capacitors.

Speaking of testing filter and bypass
capacitors, the scope makes a great in­
circuit tester. Touch the scope probe to
the terminals of a capacitor in the set
while the set is in actual operation. That
will catch bypass capacitors that aren't
doing the job. Just check on the hot ter­
minal; you should see no signals at all.
Check every bypassed point; emitters,
bottom ends of coupling transformer pri­
maries, etc. That is very useful in color
circuits!

see what's there. It takes longer to identi­
fy the test points than it does to make the
tests.

Let's look at some actual cases where a
scope provided the key to the problem.
One very old symptom is "no video, but a
good raster." The signal is being stopped
dead somewhere in the signal-path. The
best test for that is to check for the video
signal at the video-detector output. If it's
there, you have cleared all of the RF/IF
stages and the AGC, in one jab! The
problem is then in the video stages.

Another, and really annoying fault is
feedback. The stock symptom of that is a
whole lot of problems all at once-weak
video, distortion, poor sync, lines and
wiggles in the picture, and others. When
you see something like that, start looking
for something that is common to all of the

FIG. 2

FIG. 1

THIS•••

IDEAL

BUT YOU
MAYSEE
THIS... _...l...-.......__""'--.......__..L-....L-_

THIS DEPARTMENT GETS A LOT OF MAIL

asking for help in locating faults in any­
thing electronic, In our "armory" we
have one instrument that can make find­
ing those answers a lot easier: that is the
oscilloscope. (Up Ito just a few years ago,
it was the most bought and least used
instrument in a shop. From a random sur­
vey, I doubt if as much as 10% of the
service technicians used the scopes they
had!) Yet, it's the most versatile test
instrument in the shop. Properly used, it
can do almost anything. Many of us think
it's hard to use; it is not. Let's have a look
at a few typical jobs it does so well, and
how easy they are to do.

What's the first question we ask our­
selves when we begin a diagnosis? It
should be "What is this not doing that it
ought to be doing?" In all cases, that
means that something in there is stopping
a signal-keeping it from going through
the circuitry and getting to the places it
ought to be. It can be anything from a
sweep signal, to audio, IF, color-any­
thing. What we must have is an instru­
ment that will show us the signal and find
out just how far it goes.

That instrument is the scope; it's the
only tool that can do it. You can look at it
and get an unmistakable answer. Other
instruments may be reading hum, inter­
ference, oscillation, etc., and make you
think it is a signal. Not the scope; it shows
you the signal, or-just as important­
shows you where it isn't. Find out where
the signal stops and you have the one clue
that will help you solve the problem.

In many cases, you must use the
scope-in sync problems, for instance.
Letters ask me "How can I solve this sync
problem? I don't have a scope-just a
multimeter." The answer is "Only with
great difficulty!" Meters are important:
After you find the point of failure you use
them to get more clues as to the exact
nature of the fault. DC voltage, resistance
readings, continuity, etc., are necessary,
but you do not want to waste time making
them at random. That isn't testing; that's
just "poking at it!"

The scope is the major instrument for
my favorite test-method. First, identify
the faulty stage. Start at one end of it and
go through it from input to output until
you find where the signal stops. Just hit
each test point with the scope probe and

81



Fig . 11-ALTERNATE MEANS of air flow con­
Irol. Ills imporlanllhal dampers close lightly.

HOME THERMOSTAT
continued from page 47
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WE'RE FIGHTING FOr~ YOUR LIFE

Center power supply will be needed.
A special inlet must be added to your

heating/air-conditioning system to sup­
ply the fresh air. That inlet should be
placed under the eaves of the house so it
will be shaded and not subject to the
direct rays of the sun. The outside sensor
should be installed near it. A filter grill,
or at the minimum, a 'I.-inch screen grid
cover, is advisable at the opening. Attic
air should not be used because of the
extreme temperatures encountered in the
summer.

The fresh air should be ducted into the
return air plenum to enable the central­
system fan to distribute the air equally
throughout the conditioned area . An out­
let for the waste air should be provided
for use in the fresh-air mode and the air
should be exhausted into the attic to keep
the attic temperature closer to inside tem ­
perature, thus reducing the heating and
cooling load. Diagrams showing the two
methods of feeding fresh air into the
home's climate-controlled environment
are in Figs. 10 and II. The integrity of
the fresh air duct and louvers is important
in that, if air leakage occurs, the .efficien­
cy of the heating or cooling units will be
impaired. Finally, remember that this
system is not proportional and that a sim­
ple open-close actuator will suffice. R-E

This is a "touch-plate" switch circuit.
Just touch the switch and it turns on or
off. So, all the switch has in it is a small
metal blob or contact. This goes to an
oscillator circuit, then to a waveshaper
squaring amp, then to a trigger that turns
on the switch transistor. This last stage is
apparently a flip-flop. The first touch
turns it on; the next touch turns it off.

Trace the circuit through from the
oscillator, checking the pulses, DC volt­
ages, etc. This is a rather unusual circuit,
and I don't understand all of it. However,
it shou ld be fairly easy to check out. Look
for open diodes, transistors, etc., plus bad
solder joints!

TAPE-PLAYER MOTOR HINT
Ken Boren (who forgot to include his

address!) sends this one along, and it
sounds good. He says that he was replac­
ing motors in 8-track tape units, because
of excess slippage. Cleaned motors, put
back together, and they did much better.
Finally got a callback on one that had just
been replaced.

Noticed that when the flywheel was
taken off, the motor shaft looked very shi­
ny and smooth; new motor's shaft was
dull and rough looking. Got idea; sanded
the old shaft till dull, put flywheel back,
and ' it runs like a charm. Been working
for a month or more!! So, look for pol­
ished shafts and roughen them up and
these things can be fixed a lot easier. R-E

VERTICAL OUT
The verticsl sweep went out on this

Zenith 19FC45. Found thst the picture
tubewss slso out, tool Replsced sll psrts
but I'm afraid to turn it on. Any sdvice?­
G.A., Richmond Hill, NY.

One very good piece of advice! Find the
4-legged capacitor on the collector of the
horizontal output transistor, C229-a and
C229-b, and change it! If this breaks
down it can cause damage to the picture
tube. Zenith distributors have an im­
proved version of this capacitor and I
would definitely recommend putting this
in before you light the flre.

RED HOT DAMPER
I'm up s treel The dsmper tube in this

CTC-31 gets red hot. New dsmper tube,
flybsck, yoke, etc., didn't help. I've
checked everything I csn think of end no .
results, I even unhooked L29 from the
csthode of the dsmper, snd it still gets
hotl Csn you tell me whst's going on
here?-J.R., Detroit, MI.

Red -hot with the cathode of the damp­
er floating? Current has no place to go,
or shouldn't have. Logical analysis says
that the cathode of this tube is grounded
somehow. If an ohmmeter shows no
ground here, replace the damper socket. I
suspect a carbon path or breakdown of

, the insulation between this socket pin and
ground. Something is taking a lot of cur­
rent here, and this is about the only thing
you haven't tried. (Good luck!)

that is clipping. If you have a function­
generator with a triangle-wave output, try
using it as the signal source. The sharp
peaks will instantly show up any sign of
clipping. (Fig. 2.)
. Checking the output power of power

amplifiers is easy. Feed in a signal and
scope the output. Now, raise the volume
until you see it start to clip. Back off until
the clipping has disappeared, then read
the pop voltage. That can be converted to
power using the formula: P = E X I.
(Don't forget to convert pop to RMS!)

Some really obscure problems are a
cinch to isolate with a scope. One is
creeping current in horizontal output
stages (tube sets). Scope the grid drive
and watch the waveform (See Fig. 3).
The normal waveform has a sharp peak.
You may see that peak start to flatten out
as the tube warms up. The current rises in
step with the flattening. The flat peak
keeps the tube turned on for much too
long, and raises the average current. That
is caused by grid -emission in the tube.

The scope can be the most useful
instrument on the bench. Get one-and
use it. It's not at all hard; all you do is
touch the probe to the point you want to
check, and adjust the controls for a stable
waveform. Some of the new DC-coupled
scopes can be used as DC voltmeters
although I'm not really too impressed
with that application. I prefer to use a DC
voltmeter.

I've always been an ardent advocate of
using a scope. Try using yours for a while
and I'm sure that you will become as
strong an advocate as I am.

SERVICE CLINIC
continued from page 81

TOUCH-PLATE SWITCH
Someone hss "worked" on this Psns­

sonic set before. Most of the dsmsge is
now clesred up, but thst testber-toucn
switch puzzles me. It's been tsken apart
snd I cen't tell whst's missing. I'm s little
lost.-K.M., Pittsburgh, PA.

service
questions

Correction
In the April issue, I said that I couldn't

find an address for an old and reputable
company, Dynaco. That much was true­
I couldn't. However, I have had quite a

. few letters already from (rightfully) in­
dignant readers, saying "Dynaco is not
dead; they're alive and well, and living in
Canton, MA 02021!" My apologies to all,
and especially to the company who have
been making very good hi-fi equipment
for a long while. The correct address is
"Dynaco, Inc ., 110 Shawmut Road, Can­
ton, MA 02021". This information is now
in my files! R-E
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PLANS & KITS

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser­
vices). $1.50 par 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) 85¢ per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set In bo ld caps . Add itional bold face (not available as all caps) at
10¢ per word. All copy subject to pub lisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER­
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of 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.

BOOKS

BUSINESS OPPORTUNITIES

"CRIME By Computer" $6.95. Postpaid-300
pages. COMP-U-TRONIX, Box 3401, Kent, WA
98031

I \

-~

WANTED

PICTURE TUBE MACHINE
w. buy . nd ..II NEW . nd USED CRT
rebuilding m .chinef y . COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.
For compl ete deta ils send name. address.
ZiP to '
LAKESIDE INDUSTRI E~

4071 'N. Elston Avenu e
ChiC_10, III. 60618
Phon e: 312·~3-6565

ELECTRONIC products assembled. Company
seeks contracts from manufacturers large and
small. U.S. labo r and knowhow isn't priced out of
reach . Details write: PRODUCTION DEVELOP­
MENT INC., 1320 Water St ., Brownsville, PA
15417

EIMAClVarian tubes 304TL, 4CX1000, etc . Also
need 53, 6L6 metal, 7F7, 7C5. Ted Dames,
W2KUW, 10 Schuyler Avenue , North Arlington,
NJ 07032. (201) 998-4246, (800) 526-1270

ONE-MAN
FACT-ORY

HIGHLY
PROFITABLE

ELECTRONIC
Investment unnecessary. knowledge not re­
quired, sales hand led by professionals. Ideal
home business. Write today for fa ct s'
Postcard will do. Barta-RE-E, Box 248,
Walnut Creek, CA 94597.

MEC HANICALLY inclined Individuals desiring
ownership of Small Electronics Manufacturing
Business-without Investment. Write:BUSINESS­
ES, 92-R, Br ighton 11th, Brooklyn, NY 11235

SPEAKERS. Save 50%. Build your own speaker
system. "Free catalog " write: MC GEE RADIO,
RE 1901, McG ee Street, Kansas City , MO 64108

SATELLITE TV antenna build for $300. Detailed
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box
357, Jonesboro, TE 37659

PROJECTION TV. . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $ 16.00.
Illustrated information free. MACROCOMGJ,
Washington Crossing, PA 18977

"PCB as low as 15¢ sq-ln, fr ee drilling, also PTH.
INTERNATIONAL ENTERPRISE, 12507 Brent,
Cerritos, CA 9070 1

PRINTED circuit boards from sketch or artwork .
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland , MI 48185

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Build It to sell or build it
to keep . Models for churches, homes, clubs, pizza
parlors. Send $2.00 for demo record and catalog.
DEVTRONIX, Dept . 70, 6101 Warehouse Way,
Sacramento, CA 95826

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

To run Jour own clas .ifled ad, put one word on each of the line . below and . end thi s form along with Jour check
for $1.50 pllr word (minimum 15 word.) to:

5

109

4

Special Category: $10

3

87

2

(PLEASE PRINT EACH WORD SEPARATELY ,IN BLOCK LETTERS.)

1

6

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Plans/Kits () Business Opportunities () For Sale
( ) Education/Instruction () Wanted ()

~ ... speclalls ts In CCTV
AT~ and computer monitors!

Video monitors - color ~ BIW • TV Cameras,
kits, parts ~ plans • V deo-to-RF modulators
• Free cata og. Phone or write. (40:1) 981-3n1
tHE Broadway Dakota Clly, ME. 68131

EINSTEIN superCeded I Freel 408 Vermont, Day­
tona, FL 32018

LED projects, bargraphs, VU, oscilloscopes, con­
trollers, clocks, $3.50. EMERY ELECTRONIC EN­
TERPRISES, 731 N. Olive , Anaheim, CA 92805

CB/HAM Circularly polarized beam antenna.
Plans $4.00. Free catalog-plans/kits. PAN AXIS,
Box 130-F7, Parad ise, CA 95969

AMATEUR radio boo ks. Free catalog. SCELBI
PUBLICATIONS, 20-R Hurlbut Street, Elmwood,
CT 06 110

NEGATIVE Ion generator: build with easy-to-get
parts for less th an kit pricesl Complete plans
$5.00. LUNATRIX, Box 891-RE, Yucaipa, CA
92399

11 12 13 14 15

SATELLITE Television. Build your own satellite
rece iving station . Quick and easy to con struct.
For more informat ion writ e: Robert Coleman, Rt.
3, Box 58-A , Travelers Rest, SC 29690

SEC RET gu ide to computers . Free catalog.
SCELBI PUBLICATIONS, 20-R Hurlbut Street ,
Elmwood, CT 06110

16

21

17

22

18

23

19

24

20

25

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

WHOLESALE TO DEALERS
DEALERS: send letterhead for free wholesale
prlcelist of CB rad io and scanner equipment.
FOUR WHEELER COMM UNICA TIONS, 10-R
New Scotland Ave., Albany, N.Y. 12208 (518)
465-471 1

26

31

27

32

28

33

29

34

30

35
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CIRCLE 28 ON FREE INFORMATION CARD

HOUSE MARKED
DARLINGTON TRANSISTOR

SPECIFY 5 AMPS65 WATTS'
tlptj 80 VOLTS
or SIMILAR TO

PNP TlP1l1 H'N lona "'
75~ e a ch TIP126PH' CASE

22144EOGEBOA AD CONNEC TOR
TINSOl DERTAIL.158"x .200"

10HM 175WATT
WI REWOUND RESISTO R
~ $1.75 ea c h ~

& »
8 JI. " long. 1·118" dia.

Stor e & Warehous e Hou rs
9AM ·5PM

Monday thru Fri day
Saturday

10 AM · 3P M

905 S. Ve rmont Ave. SEND FOR OUR FREE CATA LOG

Los Angeles. CA 90006 TERMS
(213) 380-8000 • Quantities limited

• Min . Order $10.00
• Add $2.00

Shipp ing USA
• Call I . Res. Add 6-;.
• Prompt ShippIng

REED RELAYS
9·15 VOLT D.C.
NORMALLy 'OPENED

CONTACTS: 1 amp max.
switch - 2 amp max. carry
BO DY S IZE: appro x. linch
lon g If. inc h high

S.P.S.T.1500 ohmcoll I ~~=~~~~~~~~II I
~S1.1 5 ••eh l :

D.P.S.T. I 200 ohmcoli 3x5" OAKT RON
-==r---1.-- SI .311 ••ch SPEAKER
~ ~30z.Maonet
3.P.S.T. 750 ohm coil ~ 8 OHM Imped anc e
~ $1.50ueh . .. . S2.50 • • ch

FOR SALE

CIRCLE 42 ON FREE INFORMATION CARD

Up t o
15 % Discount
on TRS·80's

26· 1051 4K LEVEL I. . . . . . . $424.00

26-1056 16K LEVEL II $715.00

1·800·841 -0860 TOL L FREE

MICR6 MANAGEMENT SYSTEMS, INC.
Downtown Plaza Shoppi ng Center

115 C. Second Ave.. S.W.
Coi ro , Geo rgia 31728

(912) 3n·7120 Go . Phone No .

ALL ELECTROftICS CORP.

SAVE up to 50% on name brand test equip ment.
Free cata log and price list. SALEN ELECTRON­
ICS, Box 82-M, Skokie, IL 60077

VARACTOR television tu ners. These are small
high performance units with separat e VHF and
UHF tuners. With data, new $19.75 ppd . USA.
L.R. DESIGN, Box 41, McMi nnville, OR 97128

SCANNER/ monitor accessories-kits and facto­
ry assembled. Free cata log. CAPRI ELECTRON·
ICS, Route 1R, Canon, GA 30520

RECONDITIO NED test equipment. $1.00 for cat­
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

FREE catalog, IC's, LED's, semi' s, parts . CORO­
NET ELECTRONICS, 649A Notre Dame W., Mon­
treal, Que., Canada H3C 1H8. U.S. inqui ries.

RADIO & TV tubes 49¢ each. One year guaran­
teed. Plus many unusual elect ronic barga ins.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif . 92105

5ALE
$ 3 9 . 9 5*

t~U~;

Compare
$ 1 6 0. 0 0
$ 1 6 0.0 0
$ 17 0 .0 0

5e04R 7 ....x3·3/8 x7 Y4" $170.00 $ 44 .5 0 1
* M anual tuning. t Pu sh buttons!

Neg ative ground. 5JM" knob spa cing.

ANTENNA azimuth and elevat ion lor all Western
Hemisphere geostationary sate llites. $3.00 and
your latitude and longitude. Free sample SASE.
DAVID FREY, Box 2591, Satellite Beach, FL
32937

SATELLITE downconverter 3.7-4.2 6HZ In, 70
MHZ out . Commercial quality performance, pro­
vision lor onboard local osc. $75.00 includes PCB
w/parts $1.00 brings manual, birklll LNA PCB
chip caps sase NORMAN GILLASPIE, 2225 Sha­
ron Rd, #224, Menlp Park, CA 94025

LNA GaAs FET's 45.00, duroid boards $10.00,
parabolic dishes, bandpass filters, IF amps, de­
modulators, IC's lor Radio- Electro nics sate llite
receiver. Connectors. We have parts and mod­
ules or entire terminals. Send $4.00 (refundable)
for information. EWG, 38005 Pueblo Rd, Hinkley ,
CA 92347

BY POPULAR DEMAN O! Delta i . the first in the world Th ey are 100% solid state A M-F M-MPX st er eo radios &:
to offer t hese new. first-grade stereo radios at surplus! !! st ereo 8-track player. With knobs and 5 push buttons !

SATELLITE TELEVISION

AM-F M·MUX

Our receiver lets you get
oVer 75 channels of televl·
slon directly from earth·
orbiting cable TVsatellites I:
HBO, Showtlme, super sta- '
tlons, sports and mov ies
from around the world.

SATELLITE TV
FOR THE HOME

Sick of Network TV?
~ Buy Complete or
~~ Build our kit and save!

Our 24-channel .-Iver proYides "studio quality"
TV .-pilon. Easy to Instslll Ult.. low po_ con­
sumptlonl Brilliant colorl Worits snywhe..1 FCC
I~nsl~ no longer required. Omr lodayl

Complete det lis covered In our Home Earth St.
tlon manual. Send $7.95 loday(relunclable against any
purchs..~ or call:

24-hour C.O.D. Hotline
(305) 869-4283

SPACECOAST RESEARCH
Dept. T, P.O. Box 442, Altamonte Springs, FL32701

SATELLITE television-satellite weatherlax.
Will your receiv ing antenna clear local obstruc­
tions? Get antenna aiming data for geostationa­
ry satellites, custom computed for your latitude
and longitude. Included Is chart of U.S. and Inter­
national satellites around the globe and Instruc­
tions on how to find them in the sky. Send $5.00
to COMPUSAT, 643 South Route 83, Elmhurst,
Illinois 60126 .

SATELLITE TV buyers guide. Exclusive compar­
isons plus how to in stall your own saving big $.
Worldwide movies, news, sports, religion, enter­
tainment on your set. Well over 35 channels.
Book guaranteed. US funds please. $12.95 post­
paid or $14.95 First class (Airmali). REED PUBLI·
CATIONS, Box 219-E, Maitland, FL 32751

84

(/)
a
Z
o
a:
I­a
w
...J
W

6
Ci«a:



ICONDUCTORS
PROBLE

...-I:,l;,oS.
_~"IIiIiiiiII_

{

ECG, RCA AND E
TORS SOLVE SERVI

C
SOLVE THO ES

ALL ORDERS
SENT U.p.S.

WITHIN
24 HOURS .Ohio Watls 1-800-762-3418

Call This Toll-Free 24 Hour Hot Lme

·1-800-543-3528.1118_ illillili. ilili.
~Parts for the TV, Stereo & Communications Wor~d

639 Watervliet Avenue, Dayton, Ohio 45420

Here's Proof! SAVE UP TO 40% ON 10 OR MORE OF THE SAME ITEM!
ECG is a regi stered trade ma rk of GTE S.yl vani a.

EOUIY. EO UIY. EO UIY. EOUIY. EOUIY . EOUIY. EOUIY. EOUIY. EOUIY. EO UIY . special102A .40 135A .40 171 2.25 231 4.90 298 1.10 381 3.10 720 1.50 791 2.80 975 1.60 1036 3.20
103A .80 136A .40 176 1.30 233 .80 299 .75 382 1.00 721 3.80 793 3.20 978 1.60 1037 3.00
104 2.00 137A .40 176 1.10 234 .40 300 .70 383 1.10 722 1.50 801 2.00 987 1.40 1040 1.40
105 3.90 138A .40 177 .25 235 1.60 302 1.30 390 1.10 723 1.50 802 8.80 990 4.80 1041 1.20
106 .40 139A .40 180 4.60 236 1.80 306 1.30 391 1.10 724 2.80 803 8.80 992 1.80 1042 2.40
107 .80 140A .40 181 3.40 237 2.40 307 .50 500A 12.40 725 1.50 804 2.90 1002 1.20 1043 3.90 EqUir alen t to ECG 163A
108 1.20 142A .40 182 3.20 238 3.35 308 7.40 506 1.50 726 3.50 805 3.20 1003 1.20 1045 2.60
109 .20 143A .40 183 3.75 276 7.90 310 7.40 523 18.80 728 3.80 806 3.80 1004 2.40 1046 3.20~$3~9~,,,110 .40 144A .40 184 1.30 277 7.80 312 .60 525 1.35 729 4.20 807 3.20 1006 2.20 1049 3.90 DlUec hon
113 .55 145A .40 185 .90 279 7.40 313 .80 526A 18,80 731 1.50 814 4.00 1009 2.20 1050 2.00 T().J CASE

116 .20 152 1.30 186A .60 280 3.40 315 1.00 551 2.00 737 3.80 815 3.80 1010 2.20 1051 5.90
117 .20 153 .90 187A .80 281 4.60 320 10.60 601 .30 738 4.80 818 3.80 1011 2.25 1052 1.00
118 .90 155 2.90 190 1.80 282 2.00 321 3.60 605 1.65 739 3.20 823 1.20 1014 1.90 1053 2.70 Equiva lent to ECG 165
121 2.75 156 .60 192 .45 283 4.60 323 2.20 612 .35 740A 2.60 824 2.50 1016 2.20 1054 1.70
123A .35 157 1.50 193 .55 284 4.30 324 2.50 613 .40 742 4.20 904 6.90 1019 1.20 1055 2.70

?$2~Q.",124 2.00 158 .40 195A 2.00 285 6.20 325 29.20 703A 1.50 743 3.80 905 4.50 1020 2.20 1056 2.80
125 .20 159 1.10 196 1.30 287 .70 333 19.00 708 1.50 744 5.20 912 2.40 1021 2.20 1057 3.10 Def~hon

126 .80 160 1.80 197 1.50 289 .60 334 19.00 709 1.50 746 3.80 917 3.20 1024 4.20 1058 1.95 T()'J ~ASf

127 2.95 161 1.20 198 1.50 290 .60 335 26.00 710 3.00 748 2.80 923 1.30 1025 5.90
128 1.40 162 4.60 199 .60 291 1.30 336 26.00 712 2.25 749 2.90 925 7.80 1027 4.90 Mlny more
129 1.20 163A 4.60 220 1.60 292 1.50 373 2.50 713 1.50 778A 1.80 941M .90 1028 10.40 " ems to Equ ival ent to ECG 238
130 1.30 165 3.35 221 1.40 293 1.00 374 2.60 714 2.80 780 3.20 955M 1.40 1029 2.60 choose from

?$2~~",,,131 1.00 166 1.45 222 1.60 294 1.10 375 1.50 715 3.20 783 2.60 966 1.30 1030 3.60 but spi ce does
132 .60 167 1.45 229 .80 295 .60 376 225 718 1.50 788 1.50 973 1.80 1032 2.90 not perm"
133 .60 168 297 1.00 380 3.00 9730 2.00

Ou tpu t
1.45 230 4.60 719 1.50 790 2.80 1035 4.60 listing themIn. T().J CASf
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DUST COVERS

2716 16K EPROM

~"~~~~
~ 2114L ~
1024 x4 Static RAM$ 50

450 ns .

ASSEMBLED
&TESTED

California ComputerSystems

** FULLY STATIC OPERATION** USES 21 14 TYPE STATIC RAMSHS
** +8 VDC INPUT AT LESS THAN 2 AMPS"'* BANK SELECT AVAI LABLE BY BANK PORT AND

BANK BYTE
** PIIANTOM LINE CAPABILITY
M. ADDRESSABLE IN 4 K BLOCKS IN 4K

INCREMENTS
** LED INDICATORS FOR BOARD/SANK
** SOLDER MASK ON BOTH S IDES OF BOARD

16K
STATIC
RAM

S-100 MEMORY ADD-ON

Mode l

Transistor Analyzer 212
Factory Wired & Tested - $35.98

Easy-to-Assemble Kit - $23.97

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single, feature-packed in­
strument instead of a costly elaborate set-up. Perform­
ance-proven by thousands! Checks all t ransistor types , hi
or low power, for DC current gain (beta) to 200 in
3 ranges, and leakage.

Universal test socket accepts all base configurations.
Identifies NPN or PNP transistors. Dynamically tests all
transistors (oscillator check) and AF, iF, RFcircuits.

No external powerneeded. Measures DC currents to
80 ma. Complete with test leads, instruction manual and
transistor listing.

Write for FREEcatalog of the world-famous
EMC line of test instruments.

8038C f\
vcq Waveform Gen

S
V
265w/sone

_ ...,-,-CPU

8212
I/O PORT

8~IQ1
BUS DRIVER

$295

2.25
2 . 25
2 .25
2.25
2 .55
2.55
3 .95

•

FREE microcomputer book catalog. SCELBI
PUBLICATIONS, 20-R Hurlbut Street, Elmwood,
CT 06110

HOW to do important mathematics with your
scientific calculator? Differentiating . . . Inte­
grati ng . . . SolVing differential equatlons­
Algorithms . . . Limits . . . Tr igonometry
. . . ?? " I' ll show you how in just 10 days or
money back!ll Order my giant new guidebook
today -271 pages .. . quick ... easy . . .
guaranteed . .. fun." Send $14.95 to PROFES­
SOR McCARTY, Box 974-M , Laguna Beach, Cali­
fornia 92652

BROADCASTINGI Start your own radio station at
home, schoo l, church ! Become a OJ! Free infor­
mation . "BROADCASTING", Box 130-F7, Para­
dise, CA 95969

HOME study degree program in electronics engi­
neering. 75 specialized courses also available.
For Information wri te: CIEE, P.O. Box 9196, Pitts­
burg h, PA 15224

SAMS books -How to Buy and Use Minicomput­
ers and Microcomputers $9.95, The Incredib le
Secret Money Machine $5.95, RVI, Box 1116,
Waldorf, MO 20601

UNIVERSITY degrees by maill Bachelors, Mas­
ters, Ph.D's ... Free revealing deta ils. COUN­
SELING, Box 317-RE7, Tustin, CA 92680

GOVERNMENT surplus receivers , transmitters,
snooperscopes, parts, fantastic 72 page cata log
25¢. MESHNA, Nahant, Mass. 01908

TRS80
16 KMemory Add-On

$4C)95
K 1T

With ju m per s and

instructions

CIRUIT SPECIALS

7 4LS 240
74 LS241
74 LS24 3
74LS244
74LS373
74 L5374
74513 8

Leedex Corp .

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

,I.C.
'16STER
'1980'$5495

APPLE EXPANSION KIT

16M
Memory add-en w'tha-.I~

Instructions

$4750'

video
/~~ 10

"'-

TEST equipment , new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110

"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 Boulevard, Flushing, NY
11354

TELEVIS ION downconverters 1.6-2 .7 GHz
$99.95 assembled . Details fo r stamp. GW ELEC­
TRONICS, POB 688, Greenwood, IN 46142

CABLE TV converters $39.95. Incredible 96-page
catalog free . ETCO, Box 762, Platt sburgh, NY
12901

LASER hand book with burning, cutti ng, Ruby
Reds, Co's, comp lete plans, books, and parts.
Send $4.00 to FAMCO, dept ra, box 1902,
Rochester, NH 03867

FOR SALE

TOP quality components, bottom line prices .
Enclosures, carb ide dril l bits, and much more.
Stamp brings catalogue. MIDNIGHT ENGINEER­
IN~ GROUP, P.O. Box 349, Galesburg, IL 61401

BOOKS learn elect ronics, lasers, robotics, com­
puters, TV, solar, etc . Catalog 30¢. DOT, 9719R
Southwest Highway, Oaklawn, IL 60453

CRYSTALS, monito r. Free freq uency look up
with orde r. Only $4.95 each plus .50¢ shipplngl
orde r. Buy four get filth free. List radio brand.
ARNIE ELECTRONICS , 69 E. Nort hfield Rd., liv­
Ingston, NJ 07039

NICKEL cadmium cells, wet type , used, tested.
34AH $6.00ea. 22AH $5.00ea. JOE CONNER,
8346 Bagley, Ashley, MI 48806

RAW speakers and finished systems for Hi-FI and
Sound Reinforcement. Also cabinet plans, hard­
ware, grille cloth, crossove rs, microphones, ac­
cessories , much more . Informat ion-packed cata­
log, $1.00. UNIVERSAL DISCOUNT SOUND,
Dept . RE, 2243 Ringling Blvd, Sarasota, FL
33577

eno
Zo
a:
I­o
W
...J
W

6o
-ca:

86 CIRCLE 44 ON FREE INFORMATION CARD



6.95

3.25

3.95

3.95

C.g5

3.50

1.ee

3.25

7.95

5.50
4045
3.95

14.95
13.95

16.95

Spec/.' 1.95

Z80-510 /0 2.5 MHl 30.SO
Z80A-SlO/O 40 MHz 36.70
Z8lI-SIO/ l 25 MHz 36.00
zaOA·StO/1 4.0 MHz ....10
Z8lI-S10/2 2.5 MHz 36.00
ZSOA·S10 /2 4.0 MHz 44.10

MOS MEMORIES
MOS St at ic RAM' s

2.5 MHz $10.40
4.0 MHz 12.05
2.5 MHz 6.65
4.0 MHz 8.00
2.5 MHz 6.65
4.0 MHz 8.00
2.5 MHz $22.35
4.0 MHz 28.00

Price

5101
l K (256 x 4) 450ns 22 PIN Low Power

4K CMOS RAM
P4315-45L 4K 14K x l ) 4sons 18 PIN
P6504
4K (4K X I ) 550ns 18 PIN l lQMW
P6514
4K I1Kx 4)45Ons 18 PIN 110MW

SHIFT REGISTERS
3341APC FIFO 1 MHz
3342PC 64 B<1 Shift Register
3347PC 80 Brt Shift Register

1K CMOS RAM

AY5-1013A
o 1040K BAUD 40 PIN
AY3·1015
o to 30K BAUD 40 PIN Single 5V supply

TMS4060-30
4K (4K x 1) 300ns 22 PIN
TMS4060-20
4K (4K x 1) 200ns 22 PIN

MOS Dynamic RAM's

2102·35
l K 11K x l) 350NS 16 PIN
P2111-45
1K (256 x 4) 4SOns 18 PIN
P2112·35
1K (256 x 4) 350ns 18 PIN
2114L
l ow Power 4K (1024 x 4) 300ns

10410ADC/HM2106
256 x 1 'Bit Fully Decoded 15ns 16 PIN

zse-csu
ZeoA-Cpu
Z8lI- PIO
ZeoA·PIO
Z80-CT C
Z80A· CTC
zao.O MA
Z80A·D MA

Z8001 $195.00 16BrtCPU WJth segmentedaddress spac:e
108 Megabytes .

%8002 $150.00 16 Brt CPU with non segme nted address
space to 64K bytes.

All Products Stocked In Depth
Largest Zilog Invento ry

$ 6.95

51 19 .9 5

$2 4 .9 5

Extra ~
Special $18.95

SCR's and TRIAC's
.34 SCR 5 amp 400V TD-220
.97 SCR 8 amp 200V TQ·220

1.09 SCR 12 amp 200V TO·220
.99 Triac 8 amp 200V TQ·220
.95 Triac 8 amp 400V TO·220

1.45 Triac 12 amp 400V TD-220
1.45 Triac 16 amp 400V TD-220

Bi-Fet OP AMPS

Cl06D
TIC116B
T1Cl 26B
T1C216B
T1C226D
T1C236D
T1C246D

fi:o~~g~:L~ ~".:,power ft:~~ :: tiu".:ij.~r,'input
TL072CP 1.19 Dual low noise TL084CN 1.95 Quad J·FET input
TL074CN 2.35 Ouad low noise

1980 IC MASTER
ov e r 2 700 PAGES

Complete M'1tegrated circuit data selector. Master

~~~'d':c~i;~s~~~~~~~r~
5.000 new device types added . compete new sec­
tion on MPU boards & Systems.

Free Quarterly }lHa::
Updates Special $49.95

EPROM'S C2708
lK x 8 450 n s
TMS2532
32K (4096 x 8 ) 450 ns

TMS2716
16K (2K x 8 ) 45 0 n s
(3 power supplie s ) T .I . Version

C2716/TMS2516
16 K (2 K x 8) 450 ns
(Si n g le 5 V su pply- Inlel version)

58. 9 5

Memorv
special

of the
month

6810 3 .75

6 820 4 .9 5 6520 6.95

6 8 2 1 3 .75 6522 9 .95

6850 3 .95 6532 13.95

6 852 3 .75 6551 1~.95

2.75

3.95

2.95

3 .45

2.95

4.98

4 .98

6 .95

10.95

6 .95

10.95

12.9 5

-
16K MOS DYNAMIC RAM's (16 PIN)

416·3 (2oons) CERAMI C 5 6.9 5

1K BiPolar RAM (25ns)
93425 APC 12511·1

MICROPROCESSOR
CHIP SETS

Part No. Pric e Part No. Pri oe Part No. Pric e

8080A $5.95 6800 $ 6 .50 6502 $9 .9 5

8085 11 .95 6 802 11.95 6504 9 .95

'6505 9 .95

8 21 2

8214

8216

8224

8226

8 228

8238

8251

8253

8 255

8 25 7

8 259

LINEAR I.Co's

CMOS PLASTIC POWER
CD4OQOBE .19 CD402 1BE .99 CD4Q46BE 1.25 CD4ll61BE .29 CD45~BE 1.75 TRANSISTORS
CD4001BE .39 CD40~BE 1.29 CD4047BE 1.25 CD4Q92BE .29 CD4526BE .99 TIP29 .39 NPN 1 AMP looV
CD40Q2BE .34 CD4023 BE .39 CD4049BE .69 CD4Q85BE .79 CD4527BE 1.45 TlP30 .39 PNP 1 AMP ioov
CD4008BE 1.29 CD4024BE .79 CD4050 BE .6g CD4086B E .95 CD4528 BE .99 TIP31 ,42 NPN 3AMP lOOV
CD4007BE .29 CD402 5BE .39 CD4051BE .99 CD4Q93BE .79 CD453 1BE .99 TIP32 .43 PNP 3AMP looVCD4008BE .84 • CD4026BE 1.79 CD4052BE 1.25 CD4099 BE 1.15 CD4532BE 1.50
CD4009 BE .69 CD4027BE .49 CD4053BE 1.25 CD4104BE 2.95 CD4539BE 1.15 T1P41 .59 NPN 6 AMP ioov
CD4010BE .69 CD402 8BE .89 CD4060BE 1.99 C04502BE 1.45 CD45431lE 1.65 T1P42 .64 PNP 6 AMP lOOV
CD4011 BE .49 CD4029BE 1.29 CD4058B E .89 CD4508 BE 1.99 CD4553BE 3.95 TIPl 15 .59 PNP 2AMP60VCD4012BE .39 CD4030BE .79 CD4068BE .34 CD4510BE 1.25 CD4555BE .89 NPN 5AM p troVCD4013BE .59 C04033BE 1.79 CD4059BE .34 CD4511BE .99 CD4556BE .89 TIPl20 .84
CD4014BE .89 CD4034BE 2.99 CD4070BE .49 CD45 12BE .99 CD45 81BE 2.25 TIP1~ .74 NPN 5 AMP l ooV
CD4015BE .89 C040358E 1.39 CD4071BE .39 CD4514 BE U5 C04582BE .99 TIPl25 .74 PNP 5 AMP 60V
CD40 16BE .59 CD4040BE 1.89 CD4072BE .29 CD45 15BE 2.45 CD4584BE .89

TlP127 .ss PNP 5 AMP lOOVCD4017BE .89 CD404 1BE 1.75 CD4073BE .54 CD4518BE 1.75 CD4585BE 1.50
CD4018BE .89 CD4042BE .89 CD4075BE .5g CD4518BE 1.25 CD4702BE 9.95 T1P2955 .83 PNP 15 AMP 60V
CD4019BE .89 C04043BE .99 CD4076BE 1.29 CD4519BE .89 CD4724BE 1.95 TIP3055 .70 NPN 15 AMP 60V
CD4020BE 1.39 C04044BE .99 CD4078BE .45 CD4520 BE 1.25 FT3055 .59 NPN 10 AMP 60V

LM301AN-8
LM304CH
LM307N·8
LM308N-8
LM30SCH
LM309K
LM310HC
LM311N·8
LM3 17T
lTO·22 0)
LM318N·8
LM318CH
LM324N
LM339N
LM348N·14
LM358N·8
LM380N·14
LM555N·8
LM556N· 14

.34

.89

.29

.89

.95
1.29
1.49
.59

1.49

1.45
1.75

.59

.59

.99

.79
1.19

,49
.49

LM723CH .69
LM723CN·14 .49
LM725CN-8 1.25
LM733CN·14 1.59
LM739CN·14 1.29
LM741CH .65
LM741CN·8 .44
LM747CN·14 .59
LM748CN·8 .39
TBA810D AS 1.29
LM1458N·8 .49
LM1488N·14 .69
LM1489N·14 .69
LM3046N·1 4 .99
lM3302N·14 .55
lM34Q3N·14 .89
lM3900N .49
l.M41 36N·14 .99
UlN2OO3AN .99

SUMMER 10°0 Qtv discount on 100 pieces per cevrce type
l oll er vali d untrt Auqust 31 19801

SPECIAL "ACTIVE IS AGGRESSIVE"

DUAL·IN-UNE - LOW PROFILE - I.C. SOCKETS

CONTACTS PRICE CONTACTS PRICE,-
8 ~ m ~ ~ ~

1~~:~ :n ~~ ~:~ :rr . ",
18PIN .17 40 PIN .39
20 PIN .19

• b~~f-iA~~cggMAJj~Ttt6~E FOR THE HIGHEST QUAUTY. AN SOCKET SALE

OPTO SALE
L.E.D . LAMPS

LE0209 T-1 3 mm Red .09
LED211 T·1 3 mm Green .19
LED212 T-1 3 mm Yellow .14

LED220 T-1 ~ 5 mm Red .11
LED2~ T-H~ 5 mmGreen .24
LED224 T-H~ 5 mm Yellow .16

DISPLAYS
FND357 .375" Common Cathode .99
FND367 .360" Common Cathode 1.24

(I>gh brightness)
FND500 .500" Common Cathode .99
FND507 .500"" Common Anode .99
FND560 .500' CommonCathode 1.24

~ brighlness)
FN0567 .500' mmonAnode 1.24

~h brightness)
DL704 .300" mmon Cathode 1.29
DL707 .300" Common Anode 1.29
DL747 .830'" Common Anode 2.29

ISOLATORS
IL0 74 ~~0cf:ol~a~ 1500V 1.29
ILQ74 1500V 3.95
MCT8 Dual Opto Isolator 1500V 1.29
TlL ll1 OptoCoopier 1500V .54
4N26 0pI0 Isolator 2500V .54
4N32 OplO Isolator 2500V .69
4N33 0pI0 Isolator 1500V .65
4N36 Opto IsoIalor 2500V .79
4N37 Opta I~ator 1500V .85

74 LS447N .5 9

BCD 10 7 segment decoder I d rive r ole

c..
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Easy-to-work reversible in­
ner panel accepts a meter,
switches or readouts.
5V2X3'%x2:' .
270-290 2.99

·27 Ranges
• 30K Ohms/Volt

Ideal for testing solid-state circuits! 4"-wide
color-coded, mirrored sca le. Reads DC Volts: 0
to 0.3-1-3-10-30-100-300-1000. AC Volts: 0 to
10-30-100-300 -1000. DC Current: 0 to 100fJ.A­
3mA-30mA-300mA-10A. Resistance: 0 to 1K­
10K-1 Meg-10 Megn. Decibels: - 10 to +62 in
5 ranges. Accuracy : =:3% DC, :::4% AC.
6'hx4 V2x1:y.:' With 47" leads . Requ ires one 9V,
one "AA" batteries. 22-203 29.95

~ Red on DC, greenon re­
verse DC, yellow on AC! 25
rnA max. at 2.2VDC. T-1¥.
case . 276-035 1.39
00 Red . Built-in 3 Hzflasher!
20 rnAmax. at 5VDC.
276-034 1.29

~~
ricolor and

Pulsing
00 LEOs

~ Low 129
As

Flip -Open Cover

Project Case
With Panel

8 SPST sections. Fits stan­
dard 16-pin DIP socket.
Idealfor digital and low
current circuits.
275-1301 1.99

a-Posit ion
DIP
Switch

Speed Up Your
Wiring with

This No-Strip
Wrapping Tool!

Pro-Quality Wiring

Quick·Wrap Too!!" is ideal for
da isy chain or point-to-point
wiring betwee n std . 0.025 "
square wrappi ng posts. Cuts ,
strips, easy to load!
276·1572 12.95
30-Gauge Ky nar Wire. For
above . 50 ft. spool.
Red . 278·501 1.99
White. 278·502 1.99
Blue . 278-503 1.99

Cross reference/substitution listings for
over 100,000 dev ices! Pin outs and data
for transistors, ICs, diodes , SCRs, LEDs
and more . 224 pages.
276-4003 . . . . . . . . . . . . . . . . . . . . . 1.99

Only

199

Engineer's
Notebook of
IC Circuits

Sold Only
At Radio Shack
This "must-have': sourcebook gives.appli­
cations and Circuit examples for most pop­
ular linear and digital ICs. 128 pages .
276·5001 1.99

Semiconductor
Reference
Handbook

Low As

SOUlJd Generator IC

SN764n. Creates mus ic and sound
effects from phaser guns to steam
whistles! Line level audio output. Mi­
croprocessor compati ble . 28-p in DIP.
With data . 276-1765 2.99

189

~ BIFET Design 00
~ LF353N. Dual. Low noise JFET in­
puts, wide bandwidth. Fast 13V/fJ.S
slew rate. =:18V supply. 8-pin DIP.
276-1715 1.89
00 TL0 84C. Quad . 13V/fJ.S slew rate.
:!: 18V supply. 14-pin DIP.
276-1714 2.99

High Performance Op Amps

User
Programmable
12 or 24-Hour

Format!

Alarm Clock/Thermometer Module

For all 12V neg. ground vehicles. Mounts in das h or with case
(below) . Bright green display has automatic dimmer , leading
zero blanking. Wit h data . 2n·1003 Sale 16.95
Pushbutton Switches. For above. 275-1547 Pkg.5/2.49
Custom Case. 270·303 . . . . . . . . . . . . . . (Reg. 5.95) Sale 3.95

12-Hour Auto
Clock Module

5
Reg . 21.95

ave
21% 1695

Brigh t O.7"-tall LED readout disp lays 12124-hour time plus tem­
perature in degrees C or F! 24-hour alarm and snooze features.
With comp lete data . 277·1006 24.95
Temp . Sensor IC. LM-334. 276-1734 1.99
Power Transformer. For above . 273·1530 ' 4.99

eno
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Mini DPDT Switches
Low 199 Contacts Rated
As 6 Amps @ 125VAC

~ DPDT RI~ht Angle. Ideal for PC
board mounting . On-Center Off-On
contacts. 275-665 . . . . . . . . . . . . 1.99
00 DPDT. PC mtg . On-Center Off -On
contacts . 275-668 2.19
[£]DPDT. Solder lugs for pane l
mounting . On-None-On contacts .
275-669 2.29

WHY WAIT FOR MAIL ORDER DELIVERY?
IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

4" 120VACCooling Fan

Very Quiet
Operation

Ideal for cooling power supplies, Ham and hl-f
gear, computers and more! Delivers 70 CFM .
Sealed bearings. Diecast ventur i. U.L. recog­
nized motor. Corrosi on-resistant metal parts.
Low power consumption-only 11 watts!
273-241 12.95

RadiO Ihae li
A DIVISION OF TANDY CORPORATION' FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES
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D'O'·KEY
CORPORATION
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$14.95
14.95
14,95
14,95
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Blu.
Whit'
Y~low

Rod

€@)
Vacuum Vise
V. cuum· b. ... d Itght ·d ut y
,,1.. fo r sm. II components
and a. semblle•. ABS ca n­
str ucne n. 1 * " jaw . , 1%"
t rave l.e .n be pe rm. nent ly
Inst. lled .

VV-1.. .... .$3.49

~
JW·l ·B
JW·l·W
JW.1-Y
JW·l·R

-30 AWG wir e - ,0 25" IqU.... po sts
- DaISY eM," or - Built -in cut off

point-to-point -lncludq50 ft. w ife
_No stripping or sl itting rlqU irlld­
, j ust wr llP

• IDEAL FOR ALL VIDEO GAMES DR REMOTE CON ·
TROL PROJECTS

• SMALL CASE SIZE : 1-1/2"H x 2·3/9"W • 4-5/16"L
• 2 M INIATURE POTENTIOMETERS-40K OHM EACH
• SPST PUSH BUTTON CONTROL
• 5·WIRE CONNECTION CABLE - 5 FEET LONG
• RUGGED PLA STI C CASE

JVC-40 $4.95each

_ No.
R.JW·B
R.JW·W
R·JW·Y
R·JW·R

-Two Siz." : 6" a nd 10"
- Profeuio nal Quality
-Chrome Vanadium 5tHI

6"- AW~ • • $4.95 10"- AW-10 .. $6 .95

JOYSTICK
VIDEO CONTROLLER

TRS-80
16K Conversion Kit

Expand your 4K TRS-SO System to 16K .
Kit COIMS camp.... with:
* 8 each UPD416-1 (16K Dynamic Rams I 250NS
* Documentatton for conversion

fRS-16K $59.95

~@)
JUST WRAP'·

JUST WRAP' Replacement Wire..... .....
Blue , 50 ft . roll, .. , S2.98
White , . , . 50 ft . roll , 2 ,98
Yel low 50 ft . roll , . . , 2.98
Red , 50 ft . roll , . . . 2 .98

- -

- - -,--=---.

• Hklh~In~h epoxy molded
enil pieces In mocha brown
linisli,

• Sliding re. r/bottom pinel for
Slrvlce and compon'nt IC'
Clssibility.

• Top/ bottom plnel• .OaO thk
Ilum. Alodinl typl 1ZOO
finnn lB.old t int color) for
blst Pllnt Idhosion otter
modifICation.

• Vented top Ind bottom
pln els for cooling efficiency,

• ~~~it~dn:~I~rO:~avidlS

Encloa"e Pa nel
Model No. W""" PRICE

OTE·8 8.00" $29.95
DTE-11 10.65" $32 .95
DT E·14 14.00" $34.95

_ .............---
M-ZIO ""' ..... S1.50
M-eDPl l102 ""' ..... 7.SO
M·"" ""' ..... s.OO

00...
2513(2140) ChInCt. Gtnerator(~ cut) SI.15
2513(30:211 Q\IrKtw GtnnIof{Iower CISII ....
" 15 "'--- lUS
MllSZ30H _......""""""'" us.....
1101 Z56X1 """ SU I

"" 1OZ4X1 .,.."... ...
2101(8101) """ s_ 3."
21" l OZ4X1 """ 1.75
21L02 1024X1 """ ...,
2111(8111) """ ..'" 3."
2112 2_ """ MOS

._..
2114 '"'''' .."' ..... 7."
2114l 1024X4 StIlk:45Onslowpowtr 10.15
2114-3 '"'''' StlIlk:30Qns 10.15
2114l -3 1024;(.4 Stalk:3CIOns IDwpower 11.15
5101 """ """ 7."
521012101 m"" - .-..".. 15'" ..... ' .75
74SZ00 """ """ T_ ....
1134Z' """ s.'" 2."
UP0414 " [)yTwnic115 pin ....

(M1(4027)
UP0411 '''' Dynarnic 1&pin 2~ 7.9,

(MK41111
T"""'· " """ 14.15

"Hl-, 1024X4 S... lU 5
2111 1&,3MX1 llymmlc3SOns ....

(.... """"J
MMS202 """ - 4(1.00

PROM'S
1_ - FAMOS $5.95
21161NTEl ,,,,. EPAOM 5\1.95
TMS2516 16k' ' '''''M 24."
(2111) 'RIqWn singtI ...St/ poww supply
TMS2S3Z m, 'PROM .....
"00 'K EPROM 10.515
2116 T.I 16K" ' PROM 29."

" 1\IquUn 3 YOI1ageS, --5V. +St/, +12V
S203 2041 ' AMOS 14.5'5
&301·1(7111) 1024 Tristal'~ 3.41
!33O.' ~S02) '" """'C_ 2_"

"'" 3""
""" CoItdo<

3."
US11S .... - 19.515
125123 32XI ,"',,,. 3."
14186 51Z ill ""'" CoItdo< ....
141M '" ill ""'" CoItdo< 3."
745287 ,,,.

""" Z_..

DIG ITAL
THERMOMETER KIT

ELECTRONICS
Jameco

s...

s.SO
.se
.SO
.SO
.SO...

3."....
2."...
2."
2."
' .00
' .00
2."....
2.411

4U5

Provid.. 3 buic
waveforms: li ne,
tri:lngte and aquar.
wav•. Freq. tange
from 1 Hzto lOOK
Hz. Output ampli­
tude from 0 volts
to over 6 yolts
l_k to _kl.

.. U.... 1Xt1supply
or • :t6V split tup­
ply, Includes chip,
P.C. &o.rd. CO~

pOMntJ &: instruc­
tions.

Function
Generator Kit

$10 .00 Min. Ord... - U.s. Funds On ly SpK Sheets - 254
Calif . Residents Add 6" &1 " Tax 1980 Catalog Available - Sand 41; sta m p
Po stage-Add 5" plusS1 ln~ rance Utdesiredl

~!!I!!I!!!!.

CONSTRUCTION: - ----- ---------- - - --_
Thl"DTE" BlankDeskTop ElectronicEndosurlS'" designed to blendand compliment
today', moderncomputerequipmentand can be usedin both industrial and home. The
end piecesoroprecisionmoldedwith an internal dot (all around) to acclpt both top and
bottom panel.. The panels Ire thin fastlned to ll " thick tabl in.ide the end pieclI to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear!
bottom panel stides back on stott ed tracks while the rest of the enclosure remains in­
tact. Different panel widths may be used whilemaintaining a commonprofileoutline,
The moldedend piecescan alsobe paintedto match I ny panelcolorscheme.

MICROPROCESSOR COMPONENTS

M""""
MM_
M......
MM"""
MMS10H
MM5016H
2S04T
2518
252Z

2'"
""2527

""""2532
".,
14lS61O

7-80

JE2206B $19.95 JE300 $39.95

DESIGNERS'SERIES
Blank Desk-Top Electronic Enclosures

ADAPTER BOARD
- Adapts to JE200 ­
±5V, ±9V and ±12V

ProtoC'ips
14-PIN CLIP PC·14 • • • • $ 4.50
16-PIN CLIP PC·16 • • •• $ 4.75
24-PIN CLIP PC·24 • • • • $10.00
4O-PIN CLIP PC-40 • •• • $16 .00

SPECIF ICATIONS
Input Impedance: 300,00 0 Ohms.
Thresholds: "La" 30 %Vcc - "H i" 70%Vcc
Maximum Speed: 300 nsec., 1.5MHz
Input Protection: ±50VDC co ntinuous 117VAC
for 15 sec.
Power: 30 mA @5V - 40mA @ 15V - 25V max.
reverse voltage protected; 36" cable with color
coded clips inc luded.
Operating Temp ,: 0·50 ·C.
Dimens ions: 5.8L x 1.0W x 0.70 in.
(147 x 25 x 18m m)
Weight: 30 oz. (85 gm)
LPK-1 .. • • • . • ... .... ... $21 .95/Kit

IIIIJII

r/fl '! /1/
lith

Proto Boards
PB-6 •• •• • •• • $17.95
PB·loo • • • • • • •• 19.95
PB·l0l • • • ••• •• 22.95
PB·l02 • • •• •• •• 26.95
PB·l03 • • • • • • • • 44 .95

,i!I!!!!I!!I!!!!!IIJ PB·104. • • • • •• • 55 .95PB·203 • • • • • • • • 99 .95
PB·203A . • • • • • 155 .00
PB·203A·KI, • • • 131 .00

'*Four .630" ht. a nd t wo .300"hl.
common anode displays

• U ses MMSJ14 c loc k ch ip
'*Sw itches for hours, minut es ..nd ho ld f unctions
• Ho urs .,slly vlewll b le to 30 feet
• S im ulat ed wa lnut eu e
• 115VAC op eration
. 12or 24 hour op eration
'*tnct uees au compo nents, el se and wi ll tr llnsform er
• 5 iul 6¥1 x 3lf1 x 1:v.

DC/D C converter with +5V input . Tor iodal hi­
speed switch ing XMFR. Short circuit protection.

~~ar~~S;~e:C3~~lr~~!~~'9m~'i'iback to J E 200

JE205 $12.95

MAGNETIC RETRIEVER TOOL

MINIATURE SCREWDRIVER

4l("'- - - --__

~~~~~:~r!~!l~ :': .. 2/$1.00

Pieks up elusi w metal parts or too ls
in h.lrd·to-reach p lKfl.

EXTE NDS TO 261''' - ROTATES 360 '
STRO NG, LIFETIME MA GNET

MRT-2281 .. •. • • • • • •. ....... $3.95=$= CONTINENTAL SPECIALTIES

LOGIC PROBE KIT

_ Brigh t .3 00 ht , ecmm. cath­
od e d lsp l. y

- U.e. MM53 14 c loc k chip
_S witches for hou rs, mi nu t e.

. nd ho ld mod e.
- Hn. e..i1y viewab le to 2 0 ft .
- Simulat kl wet nut C. M
-11 5 V AC op er at ion

701 -1 2 or 24 hr. op erat ion

JE e tnc t. all com ponen ts , C. M &
wall t r.nsfor mer

-Size : 6 "' '' x 3 -1/S" x 1"'''

6-Digit Clock Kit $19.95
Regulated Power Supply

Uses LM309 K. Heat sink
provided. PC board con·­
struction. Provides a solid ­
1 amp @ 5 volt s. Can supply up
to . 5V, . 9 V and t1 2V with
JE205 Adapter. Includes compo­
nents, ha rdware and instructions.
Size : 3W' x 5" x 2"H

Jumbo 6-Dlgit Clock Kit

~
Z
oa:
~a
...J
Wo
C5-ca:
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JE608 PROGRAMMER
2704/2708 EPROM PROGRAMMER

• 3 separate Display Registers: a LED's for Hex Key entries, 10 LED's (2° -2")
for Address Register and 8 LED's for Data Memory Register. The Data Memory
Register displays the content of the EPROM.
• Development of microprocessor systems by means of a ribbon cable from the
programmer panel test socket to the EPROM socket on the microprocessor
board.
• Rapid checking verification of programmed data changes.
• User may move data from a master to RAM' s or write into RAM's with
keyboard entries. .
• Allows manual stepping manipulation (up and down) at any address location.
• Stand-alone EPROM Programmer consisting of:

A 19·key Hexadecimal Kayboard assembly, Programmer Board assembly with
4 power supplies and a LED/Test Socket Panel Board assembly. The Test
Socket is zero force insertion type. Power requirements: 115VAC, 60Hz, 6W.

• Compact desk-top enclosure: Color-coordinated designer's case with light tan
panels and end pieces in molded mocha brown. Size: 314"H x 11''W x 8*"0.
Weight: 5 Ibs.
The JE60B EPROM Programmer is a completely self-contained unit wh ich is
independent of computer control and requires no additional systems for its
operations. The EPROM can be programmed from the Hexadecimal Keyboard
or from a pre-programmed EPROM . The JE60B Programmer can emulate a
programmed EPROM by the use of its internal RAM circuits. This will allow
the user to test or pretest a program, fo r a system, prior to programm ing a
chip. Any chenges in the program can be entered directly into the memory
circuits with the Hexedecimal Keyboard so t hat rewr iting the entire program
will not be necessary. The JE60B Programmer contains a Programmer/Board
with 25 IC's and including power supplies of : -5V, +5V , +12V and +26V . The
Hexadecimal Keyboard and LED/ Test Socket Panel board are separate
assemblies within the system.

GENERAL APPLICATIONS:

.• TO PROGRAM EPROMS 2704 and 2708.

• DEVELOPMENTAL SYSTEM FOR MICRO·
COMPUTER CIRCUITS

• TO READ THE CONTENTS OF A PRE·PRO·
GRAMMED EPROM.

• TO COMPARE EPROM(S) FOR CONTENT
DIFFERENCES

• TO EMULATE A PROGRAMMED EPROM

• TO STORE PROGRAM IN RAMS FOR ALTER·
ATIONS JE608

Kit ......... •...... $399.95
Assembled and tested . . $499.95

JE610 ASCII Encoded Keyboard Kit

The JE610 ASCII Keyboard Kit can be Interfaced Into most any
computer system. The kit comes complete with an industrial grade
keyboard switch assembly (62-keys). IC's, sockets, connector, elec­
tron ic components and a double-sided printed wiring board. The
keyboard assembly requires +5V@ 150mA and -12V @ 1OmA for
operation. Features: 60 keys generate the full 128 characters, upper
and lower case ASCII set. Fully buffered. Two user-deflne keys pro­
vided for custom applications. Caps lock for upper-case-only alpha
characters. Utili zes a 2376 (40-pln) encoder read -only memory chip.
Outputs directly compatible with TTL/oTL or MOS logic arrays.
Easy Interfacing with a 16 -pln dip or 18-p ln edge connector.

JE610 ASCII Encoded Keyboard Kitonly .• $79.95

Desk-Top Enclosure for
JE610 ASCII Encoded Keyboard Kit

Compact desk-top enclosure: Color-coord inated designer's case with
light tan aluminum panels and molded end pieces In mocha brown.
Includes mounting hardware. Size: 3~"H x 14~"W x 8*"0.

DTE-AK $49.95

SPECIAL: JE610/DTE-AK PURCHASED TOGETHER
(Value $129.90) •.................•.... $124.95

JE600 Hexadecimal Encoder Kit

FULL a·BIT
LATCHED OUTPUT
19·KEY KEYBOARD

The JE600 Encoder Keyboard Kit prov ides two separate he xadec imal
dig its produced from sequential key entr ies t o allow direct program­
ming for 8-blt rnlcroprocessor or 8-blt memory circuits. Three addi ­
tional keys are provided for user operations with one having a bistable
output available. The outputs are latched and monitored with 9 LED
readouts. Also included Is a key entry st robe. Features: Full 8·blt
latched output for mic rop rocessor use. Three user-define keys with
one being bistable operation. o ebounce circuit provided fo r all 19
keys . 9 LED readouts to verify entries. Easy interfacing with st andard
16-pln IC connector. Only +5VOC requ ired for operation .

JE600 Hexadecimal Board Kit only $59.95

Desk-Top Enclosure for
JE600 Hexadecimal Keyboard Kit

Compact des k-top enclosure :.Color-coordinat ed designer's case with
light tan aluminum panels and molded end pieces in mocha brown .
Includes mounting hardware. Size: 3~"H x 8%"W x 8*"0.

DTE-HK .....•..................... $44.95

SPECIAL: JE600/DTE·HK PURCHASED TOGETHER
(Value $104.90) $99.95

c:..
C
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7-80AVAILABLE ,TODAY ONLY THROUGH JAMECO I

ELECTRONICS

~!!!!!!!!~!I!!!!!!"~ $10.00 MINIMUM ORDER - U.S. FUNDS ONLY - CALIF. RESIDENTS ADD 6% SALES TAX - POSTAGE: ADDCO 5% PLUS$1.00 INSURANCE - 1980 CATALOG AVAILABLE (IF DESIRED SEND 41-cENT STAMP TO:

1355 Shoreway Road • Belmont, CA 94002 • Phone orders welcome (415) 592-8097Jam
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.5" REO LEO OISPLAY
7 segll'(!nt RHO

Ft:.0500 Conron C. thod e

S.8ge• •
10/ 17.75
25/1 17.00
100/162.00

INTl RNAII O:\ AL [l[(.'RO'lriICS liN LIMITLU

225 8roillchlilly JilId:.son CI 95642
phone 209 223 3810

Payment by check , H.O. , UPS - COD, HIC
or VISA. Add $1.00 sh ip pi na/hl ndltnQ
in US , Canada &: Mex i co . Other countries
$1.00 + 51 of or der . Califor nia res i den ts
ilI dd Slles t ax . Minimum order $10. 00

pHO pk-25 pk- l00
1. 50 2.25 7 .5~

1.25 2.10 7.25
1.00 1. 90 6.7 5

.95 1. 75 6 .00

UART 16028

OIPSWITCH - 8 ,w
16 pin DIP SPST

1-9 $2. 10• •
10-24 1. 95••
25- 1.BSea

{

11. 19••
10/ 17.95
25/ 117.50
100/1 65.00

1.890.
10/ 15.95

$.9 gea
10/17 .95
25/117 . 50
100/ $65 .00

H£TAL fILM RESISTORS..
1-999 . 25
1000- .25
5000- .25
10000- .25

... ORAHGE LEO OISPLAY
7 segment RHO

HA'i4610 - cOfIII'On anode
MAH464Q - como n cat hode

R-OHM R860fY (RH60) tI S 50ppm/9C
1/ 4w MI L-R-I0509 250V/700C
. 138" di. X .355" lon9 (body)
ALL STAHDARD OCCAOE VALUES
FROM l Oohm to 475K

LINEAR CIRCUITS 1/2 PRICE oALE I.C . SPECIALS
!U.G. SALl R;;G. SA.U:

060 38:1LH300H S . 59 S. 30 LHJ7~CH So 50 $0 2 '5 12 . 7 ~ (' • •
LH30l CN • 3~ .1 6 LH380-d . RO .4 5 LH556N . 7 ')e a,
LH30 2H .59 . 30 LH56'~ LI 5 , 11' LH567CN .95... .
LH3 n7C~ . 3c .1 6 I.H7n 9H • J'l • .:! lJ LHI ·158 CN .45 •• •
I.H) 08H . 7? .4U LH733H . 89 ..~ L.~5 5 5 CN . 4 5 f1B.,

LH308 CN . 79 . 40 LH139N . 80 . 45 XR)~ON .8 '5u .
LH309H 1.0') . 53 LlI74 8CN .35 .1 8 TRAN SISTORSLH31 0CN 1. 07 . 54 LM14 14N 1.25 .63
LH311M . 8? . ·15 LHI800H 2 .40 1.20 2N3904 HPN TO-92 10/ $1. 50LH3 11CH . 89 .45 75 4'3CN 2N3906 PHP TO-92 25/ $3.00LH311 N • R9 . 45 (35 I C:I) . 35 .1 8 100/ $11. 00
L.K32 2N . 89 ."5 7549U; .7 5 . 38
LHH OT-6 V 7 S4nS .8 9 . 4 ') It' 8READBOARD( 7806 ) 1.19 . 60 2 5/16" X 6 9/16"

OIODES UNIVERSAL 8READBOARD

IH4148 4000»0 '15/ $1. 00 100/ $5.00
OIPSWITCH - 4 , w 3 3/16" X 5 1/1 6"
8 pi n OIP SPST $1. 15•• •IH4001 rectif i er 12/ $1. 00 100/ $7.00 1-9 $1. 65• •

IN4007 rec t ifier 10/$1. 00 100/ $9.0 0 10mo.0010-24 1. SSea l00/ S75 .0025- 1. 4gea
REGULATE O POWER SUP' LY

pI Clvi des s1mul ta neous out puts of
pl us & mi nus 5V. "12V. & 15V.
uses 115/29 VCT t ransfo rmer - 1~
tota l out put . kit i ncl udes PC board
(2 1/ 8" X 3 15/1 6") • • 11 p. rts t ncl
transformer , schematic & 1 $1~~~ 5::g. • -~- -~

~~:24 lU:::: - ----- .
CRYSTAL CONTROL LED TIHE 8ASE KIT
pro vi des accurate 1 hz , 10 hz & 60 hz
doubl e buf f e re d outp uts from 9VOC inpu t.
~~~/~~a~~,~~ e ~ll K~;ri~c~~~:p~cb~~;~; ) ... 01
schematic , layou t ctwg. & i nst ru ct ion s .

S15.500.
10-24 13.7 5• •
25- 12.500 .
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552 Sunmit Ave.
Westfield, NJ. 07090

(201) 654-6008MICRO
ART

'ORDERING DEADLINE: Septem ber 1, 1980
' Dl l count To Be Tak en BEFORE POl tale Is Add ed.
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SEND FOR FREE CATA L G

POIYPAH.(
P.O. BOX 942. R7

SOUTH LYNNFIELD.
MASS . 01940

HOW TO Oft Ollt
W. hl " er MAI TI"CH"' ''CI. YISA, Chi Ch, 'n4 COD,
Order b, , h. ". o r M, II, Minhn ll'" . rdor S I D

.. I• •• • "ht. C..t . Ho... d ' tcr. , t lon_ " , me " mon th
of "'1,l lIn, . postAC I : US A: . dd S J , CANAOtAN ; ad d
$ 5 , FORI IGN; ,lfd 510 . 'US fund, !. [x u ,", II1II1 11 b.
r, tll f" ,d . O'I N ACCOUNTS: Im u l t b, ll l hd .. r,ttd In
0 & 8 1Net JO\ 5 2S Mlnlm ll m, ,ott ONI:16 17i 24 5 lUI
C.O.D. ORDIRS : PiI)'mo"t mllst b, mid . In Cuh,
PolI. l MonlY Ord . r , or Ce rtif ied Chi ck . c.o,a
ch.-rl" will bo ,dd ,d to t h o Clrd,r ,

MOTION DETECTOR: Features include transpar- BRAND NEW ITEM
ent, optical IC completely assembled on circu~ FREQUENCY COUNTER CHIP
board with necessary capacitors. Extensive specs ICM 7225 IPL

andapplicationnotesincluded./ $5.00 (40pin), with on board dividers.
CRYSTAL5-3.579545 MHz 99t decoders/drivers.IB.95·specsincluded

6.0MHz1.95 SUBSCRIPTION TV EDUCATIONAL KIT
JUMBO LED's Hthfre·" TVchanneliny"" ar•• which yovcan'l11m. 10lOde.l

• pr_ pictur." _. chJ"", ar'lO\!'re!!flnl"~

Green,7/ I.00.Yellow, 7/ I.00.Red, 10/ 1.00 tlon TVsi&n~.HowyovcanfindthesiplJl.o...24-ooio 1"",lrelod
100/13.00 100/13.00 100/9.00 manual contain, . descriplion 01how _. ,ysl.mwort<lIOd

MOUNTINGCLlPS-12I1.00 ~~~~~i~"~:ltA~~:1=:;
7 SEG Displays (comp. grade) 10~arn m".- TV brOJdca'I11ll lochniquo, .

.3"/954-.6"/1.45(specifyann.or cath.) e=::~:~~:b<i:i'.d.: :::::::::::::::::::::::=: ::::: S~:!
AM/ FM RADIO CHIH.4408) 2.00 or 3/5.00 Compi!l.kil.. _ _ _ ._.._ 65.00

CompleteAM/FM I C~xternallF required ZENER DIODE5-lOV I amp10/1.00
DIPPEDTANTALUMS TV SATELLITE TRANSISTOR

.47~f 35V (I" leads) 10/ 1.00 MRF901(prime) $4.SO
SUPER SUB MINI Lm CS

(I n rad. leads. byNichicon) LM323K 5.00L1NEARLM 1303 I.lO
I(XXM SOV (I 'M ' L X '" W), 754or10/6.00 LM 300H .7S LM 1304 .95

47~f 25\'('1.0" LX 'ol" W), 10/$1.00 LM 30IAH .33 LM 1305 1.15
4(XM 330V (photo flash or laser circuits)·21I.00 ~:~H fs ~ l:E :~

COMPUTER GRADE lWIST LOCKS LM 308H .95 LM 1310 1.75
3200yJ SOV (ideal forpower supplies) 2.00 ~m I:: ~m: l:~

lOOO~f SOV-I.00lOOO~f IgSV-2.00 LMlllH J5 LMllOO .90

DISC5-.00IIKV25/1.00•.lSOV 15/1.00 ~ll~ 1~ ~l= g:
HEAT SENSmVE SWITCK-4/ I.00 LM JlOK·15 1.15 LM IllS 1.75
seij contained un~ opens at I SO C LM JlOK·12 1.15 LM 1130 1.50

9 DIGITFLUORESCENT DISPLAYbyNEC LM 324 m ~ Illi 1.75
complete with driving circuitry-l .SO ~~J 100 LM 1119 l:~
EXTRA LOUD9V BUZZER- 3I2.00 ~~:g l~ ~mj l~

WALL PLUG ADAPTER-5VDC @I6Oma-I.SO ~lW i~ ~l:1: l~
6.3V 1.2Amp Transformer-U 5 LM177 200 LM3046 1.10

MINI AUDIOTRANSFORMER5-3 / 1.00 ~: l~ ~= l~
DIGITAL MOTION/ UNIT COUNTERMODULE LM314 1.85 LM lO65 1.50

(Fairchild)with large4digitdisplay&specs-7.00 ~= l~ ~:~ l:~
8035 Microprocessor, 17.00 LM390 1.95 LM 3071 2.00

INTERFACE CHIP·D8243 ~~~ 2~ ~~ m
16lineI/Oextender forall singlechip~ Ps5.75 . LM 3900 .75

Terms MICRO-MART accepts Visa, MC, and telephone COD'S. Forei~ orders $SO.OO minimum plul
shipping·US funds only. Orders under $10.00 include $2.00 for shipping/handling. All components
guaranteed or moneyrefunded. Immediate shipping. N.J. residents add 5%sales tax.

MICJlO.MART e 552SUMMITAVE., WESTFIELD, N.J.07090 • (201) 654-6008
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

A super high perfo rma nce FM wire­
less mi ke kit! Tran sm its a stable
sig nal up to 300 yards with excep­
tional audio qualit y by means of its
built in elec tret mike. Kit inc ludes
case , mi ke, on-off swi tc h. antenna,
batt ery and super in stru cti ons.Th is
is the fin est unit availa ble.

Your old flyorlte. ar. here I galn . Ov.r 7,000 Sold to Oatt .
Be one 0' the gang and ord er yours lod ayl

Try your hand at building th e fin est looking cl ock on the
market. Its satin finish anodized alu m in u m case looks great
an ywhere, while si x .4" LED dig its provide a high ly read abl e
d isplay . Th is is a c om p le te ki t , no ex tras needed , and it o nly
takes 1-2 hours to ass emble. Your choice of case co lo rs:
s i lve r, gold , black (specify) .
C lock k it, 12 /2 4 hour. DC-5 $24.95
C lock with 10 mi n. ID timer , 12/24 hour, DC-lO $29.95
A larm clock . 12 hour on ly , DC-8 $29.95
12V DC car c lock , DC-? $29.95

Fo r wired and tested c locks add $10.00 to kit pric e.
Speci 12 or 24 hr. format

Car Clock IW;W
The UN-K IT, only 5 l o lde r connections

Here's a super lookIng . rug ged and accu rate auto clock . whIch is a snap to bui ld and
Inslall Clock movemen t is completely assembled - you only sold er 3 Wires and 2
SWItches. takes abo ut 15 minu test DIspl ay IS bng ht green Wit h automatic brightness
cont ro l pho tocell - assu res yo u of a highly readab le display, day or mg ht. Come s In a
eatm finish anodized al u rmn um case which ca n be attached 5 different w ays uSing 2 Sid ed
tape Ohorce of Silve r , b lack or gold case (sp eci fy ) .

DC-3 kit. 12 h o ur fo rmat $22 .95
DC-3 Wifed and te sted $29 .95

Super Sleuth
A supe rse nsi tive ampli­
fier whic h will pi ck up a
pin drop at 15 feet! Great
for monitoring baby's
room or as general pur­
pose amplifier. Full 2 W
rms output. runs on 6 to
15 volts. uses 8-45 ohm
speaker.
Complete kit. BN-9

$5.95

Tone Decoder M
A comp lete tone deco-
der on a single PC
board. Features: 400-
5000 Hz adjustabie
range via 20 turn pot. voltage regu­
lation. 567 IC. Useful for to uch­
tone burst detection. FSK. etc.
Ca n also be used as a stab le ton e
encode r. Runs on 5 to 12 volts.
Complete kit . TD·l $5.95

Led Slinky Kit
A great attention get­
ter which alternately
flashes 2 jumbo LEOs.
Use for name baoqes,
button s . w a rnin g
panel lights. any1hing'
Runs on 3 to 15 volts.

Complete kit. BL-l
$2.95

Video Modulator Kit
Co nverts any TV to video momtor. Super
stable . tunable over en . ~--6 , Runs on 5­
15V. accepts std . video sig nal . Best unit on
the market! Complete kit. VO- ' $7.15

CPO-l
Runs on 3-12vee 1 wall out. 1 KHZ qood for CPO.
Alarm. Audio Oscillator. Complete kit $2.95

Whi sper Light Kit

An int eresting kit, small mik e
picks up sounds and con vert s
th em to ligh t. The louder the
sound. the br igh ter the light .
Includes mike. co ntro ls up to
300 W. run s on 110 VAC.

Compl ete kit. WL-l
$6.95

Color Organ

See music come
aliv e! 3 di ffe rent
lights fli cker with
music . On e light
each for . high .
mid -range and
lows . Each indi ­
vidua lly adj ust­
able and drives up
to 300 W. runs on
110 VAC .

Comp lete kit .
ML-1
$8.95$14.95

19.95

FM-2 kit $4.95

FM-3 Kit
FM~3 Wir ed and Tested

FM
MINI
MIKE

FM Wlrele.. Mike Kit

Transmit s up to 300' to
any FM broadcast ra­
dio. uses any type of
mike. Runs on 3 to 9V. Type FM-2
has added sensit ive m ike preamp
stage.
FM-l ki t $3.95

PARTS PARADE

Mad Blaster Kit

Produces LOU D ear shatteri ng and
attention gett ing siren like sou nd .
Can supply up to 15 watts of
obnoxious audio. Runs on 6-15 VDC

$1.,.15
nus
114."
n .ts

Under Dash Car Clock
12124 hou r ClOCkIn a beautiful plastic cu e featur es
6 lumbo RED LEOS. high accuracy {ClO'....I. easy
3 wir e hookup, dIsplay blank s WIth Ign lhon. and
super instruc tIons OptIonal dImmer atuomatl cally
adJusts dIsplay to amblenl hOht level
DC· ' 1 clock WIth mtg braCket $27 ." kit
oM · 1 dimmer adapl er 12.50

Add $10 00 Assy and Test

Video Terminal
A compl etely sell- contained stand alone Video terminal card ' ReQulres only an ASCII keyboard and TV
set to become a complete termInal unII Features are Single 5V supp ly XTALcont rolled sync and baud
rates (to 9600 1 complet e computer and keyboa rd conl rol 01 cursor ParIty erro r control and dIspla y
Acce pts and generales senalASCll piuSparallel keyboard Input The 6416 IS64;ch ar by 16 lines w,th
scrolhng upp er and lo wer case loptlonal) and has RS·232 and 20ma loop Interlaces on board K,ts
Include sockets and comp lete documentat ,on
RE 64;16.lerm lnal card kit (add $60 00 lor wIred unit)
l ower Case option
Power Supply
RF Modulator kit

Calend ar Alarm Clock
Theclock that'sgot it all: 6-.5" LEOs.
12/24 hour . snooze. 24 hour alarm . 4
year calendar. battery backu p, and
lots more . The super 7001 chip is
used . Size: 5x4x2 inches. Comp lete
kit. less case (not available)
DC-9 $34.95

Siren Kit
Pro du c es upward and downward
wail c haracteri st ic of a police
siren. 5 W peak audio output . runs
on 3-15 volts. uses 3-45 ohm
speaker.
Complete kit, SM-3 $2.95

60 Hz T1m~ Bi n
Runs on 5-15 VOC Low cu-re nt f2 5ma) 1

mln /mont h accuracy TB·7 KIt 15.50
TB-7 AsS,)t $1.15

$4.95MB-1 Kit

Un iversal T imer Kit

Prov ide s the bas ic parts and PC
boa rd requi red to provide a sou rce
of precision timing and pu lse
generation. Uses 555 timer IC and
includ es a range of part s for most
ti ming needs

UT-5 Kit $5.95

Ext end the rang e of yo u r
cou nte r to 600 MHz. Works
with al l co unte rs . Less th an
150 mv sensitivity . sp ecify­
10 or -100

Wired, tested. PS-1B $59.95
K it . PS-1B $44.95

600 MHz

PRESCALER

30 Watt 2 mtr PWR AMP

Simple Class C power amp features 8 ti m es power gain . 1 W in
for 8 out , 2 W in for 15 out, 4W in for30out. Ma xoutputof 35 W .
incred ible value, complete wi th all parts , less case and T-R relay .
PA-1, 30 W pwr amp kit $22.95
TR-1 . RF sensed T-R relay k it 6.95

Audio
Prescaler
'Make high resolution audio
measurm ents. great for musical
instrument tuning . PL ton es. etc .
Mu lt ipli es audio UP in frequency.
selectable xl 0 or x100. gives .01
HZ reso lut ion with 1 sec. gate
tim e! High sensitivity of 25 mv, 1
meg input z and bui lt-in fi ltering
giv es great per formance . Runs
on 9V battery. all CMOS .
PS-2 kit $29.95
PS-2 wired $39.95

$1.50
$5.00
$5.00

DISK CERA MIC
0 1 16V dt sk 20/$1 .00
1 16v 15/$1 ,00
00 1 16V 20/$ 1.00
loopF 20/$ 1.00
047 1SV 201$1.00

AC Outle.
Panel Mou nt with Leads

4/$1 .00

Cryo.all
3.579545 MHZ
10.00000 MHZ
5.248800 MHZ$1.50

AL UMINUM
Eleclrol yhC
1000 uF 16V RadIal $.50
soo uF 20V AXIal $.50
1SO uf 16V AXial 5/ $1 .00
10 uF l SV R.dl, l l 0 /$1.00

Swltche.
Mini toggle SPOT $1.00
Red Pushbuttons N.O. 3/$1.00

Earphones
3" lead s. 8 oh m . g ood fo r sma ll to ne

speakers . ala r m c locks, e tc
5 lor'l.oo

Resistor ASI 't
Assort ment of Popu lar values - V.
watt , Cut lead for PC mountin g, W'
center . w' leads. bag of 300 or
more.

II lnI8-"..
Appro x 2'1." dram Ro un d
type lo r rad io s. mike et c
3 tor $2.00

Slug Tuned Collo
Small 3116" Hex Slugs turned coil.
3 tums. lD/S1.00

CAPACITORS
TAJfTALUIII
Dlpptld Epoxy
1.5 P 25V Slt1.
1.8 J# 25V1/11.00
22 jjF 25VJlt1.oo

'11.DD
$ 1.25
$17.50
$ 5.50 f-"-'''''-'=''------...L..:==''f'------ --'=,
$21.00
$12.50
$ 2.95
~ mf-::====,--------'---------i

FERRITE BEADS
With Info and specs 15111.00
6 Hole Balun Beads 51$1.00

TTL
74Soo $ .40
7447 $ .65
7475 $ .50
7490 $ .50
74196 $1.35

SPECIAL

llC90
10116
7208
7207A
72160
7107C
5314
5375AB/G

,7 001

$ .35
$1.50
$1.50 AC Ada pt.rs
$ .45 G o od fo r c locks. mead

:~ :: I---------+----"'===--'----i ~~:r~~~s,aIl 1 10 VAC plug

$$11 ..0025 8 5 vdc @20 mA $1.00
16 vee @ 160m A $2 .50

10/ $2.00 12, vac @ 250mA $3.00
$ .50
$ .50
$2.15
$2.15

CMOS_:
11...,

.so
::1---------1
11-'S
,1.7S

LINEAR

IC SPECIALS
301
324
380
555
556
565
566
567
741
1458
3900
3914
8038

4011
4013
4046
4049
4059
4511
4518
5639

READOUTS

TRANSISTORS

c....
C

~

$6.95

OP-AMP Special
Bl-FET LF13741- Direct pin for pin 741compatible.but500.000MEG
input z, super low 50 pa input current. low power drai n.
50 for only $9.00 10 for $2.00

Mol.. Pins CDS Photocollo
Mo{ex a lready pr ecut in length of 7 , Perfect Resl st l nce v.ries w it h light. 25 0 o hms to
for 14 in lOCkets. 20 It tor'1 .oo over 3 m eg :I tor '1 .00

RF actua te d rela y senses RF
(1 W) and c loses DPDT relay .

Fo r RF sensed T - R re lay
TR-1 Kit $6.95

78MG $1.25 7812 $1.00
79MG $1.25 7815 $1.00
723 $.50 7905 $1.25
309K $1.15 7912 $1.25
7805 $1.00 7915 $1.25

Shrink Tubing Nubs Mini TO-92Heat Sinko
N ice pr ecu t pees of sh rink s ize : 1" x '10" Th ermillo y B ran d 5 lor S1.OO

sh ri nk to "' '' . Great for sp il ces , 50/$1.00 To-220 H ea t S inks 3 l or $1.00

Opto Isolators - 4N28 type ~ $.50 ea .
Opto Re flectors - Photo diode + LED 11'\\\ $1.00 ea.

Connecl o rl

~t~~ec~~I~I~~~t~c~~~f~ I--...:..::..:..;===""'--,::,""',..,....---r----:-:,....,.=:'-=::-:-:-:-=..:,:.=--~
pnce .75 . a.

DC-OC Con nrt.r

V.raetora
M oto rol l MV 2209 30 PF Nomina ' c ap 20-80 PF - Tun ab le ran ge ­

.50 ••ch or 3IS1.00

Leds - yo ur choice, please spec ify
Mini Rad . Jumbo Red. High Intensity Red. Illuminator Red 8/$1
Mini Yellow. Jumbo Yellow. Jumbo Green 8/$1

25K 20 Turn Trim Pot $1.00
1K 20 Tum Trim Pot $ .50

ColX Connector
Chassis mou nt

BNC type $1.00

Cry _til Microphone
Small t " dia meter v.. .. thick
crysta l mike cart ridge $.75

Part. Bat
Ass t 01 cl'lo kes. dISC caps , tant resIstors
t ranSIsto rs dIodes . ~ ICA caps etc
sm Ng (100 pel ' 1.00 Ig bag (300 pel $2.10

Sockets
10/$2.00
10/$2 .00
10/$2.00

41$2.00
4/$ 2.00
3/$2.00

Mini-Bridge SOV
1 AMP

2 for $1.00

25 AMP
100 V Bridge
$1.50 each

8 Pin
14 Pin
16 Pin
24 Pin
28 Pin
40 Pin

Diodes
5.1 V Zener 20/$1.00
1N914Type 50/$1.00
l KV 2Amp 8/$1.00
l OOV 1Amp 15/$1.00

151'1 .00
151$1.00
15111.00
151'1 ,00

41$1.00
51$1.00
41$1.00

'1.50
"U.OO
" $1.00

" 1.00

$."
IIOIU."
101$2.10

" $."
JlUOO

2N3i04 NPN
2N39()6 PNP
21'1I4403 PNP
2N".10 NPN
2N4'18 FET
2N5401 PNP
2N8028
2N3771 NPN SIli con
2N5171 UHF NPN
Power Tab NPN 40W
Power Tab PNP 40W
~PF 10V2NS4&4
NPN 3904 Type
PNP 380e Type
2N3055 .
2N2646 UJT

FHO 359 e- C C suo
FNO 5071510 S-C A 1.00
MAN 72/HP7 730 33~C A 1,00
HP 7&51 43~C A 2.00
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'00

1100
"00

1100
"00
"00

"00
"00

. 3500

11000
"'00

•

ENCLOSURE
Add 29.95
Add 39.95

N/A
N/A

Add 49.95
Inc.

$1099.00

,_ ROM CW IHS 00
_tad 21.95
M& RWc:lclAteJ •..•.••• 2995
~e- S495161< _ '" 6295
~RDoC. .. •.. I·· 159oo
8· F~ConlroIer .•.. :l5000
"""'''''_. . . •• 179. 00_+ 1•• 00
~ 27900
C_ 2S000

ACP PRICE
169.00
239 .00
409.00
239.00
375 .00
199.00.

:t~~! I!:~~~~~~a~:~c~~o~~~~i~.mo-
Compare the cost: TPI's temperature
controller is the lowest priced elec­
tronic thermostat on the market.

The thermostat that uses microprocessor
technology to saw fuet and money.

PROGRAMMABLE~.,,,,," .
TEMPERATURE
CONTROLLER

AC~ PRICE

$69.95

""'ATARI~800 & 400
Personal Computer System

ATARI800 $750.00
ATARI400 $449.00

0565 Ilogt-_ $34900
_G<iohotsT_ 79500
OC. _ MocIem II 34.95
Disll: It WControlel" 7500
001< II 57500
P.a la1g. System 7500__CW I6500

C<ln'm.roabonS CW 21000__~ 62500Caws 10__

.. . . • . • • • . •. . •• 4625.00

PROCESSOR
650 2
6502
Z80
Z80

6502
1802

.~ TEXAS INSTRUMENTS

~ 99/4 PENRSONAL'COMPUTER
Superior Color . Mus ic, Sound and Graphics - and a
Powerful Extended Basic - All Buitt In.

16K Apple Upgrade Kit $62.95

II Apple·II. 16K
or AppIeD. Plus $990

• No installation
• Protects a whole house:~=~ ~~S~Ui~~ticalty
• Exit and entry delay
• Bat1ery back-up

lio-S~ 5eriI0 1IO .. .. I'7. 95__110 •.. . 199.95

~Il Fi'JTIware 17..95
_Clxt 1B995
..", X-l0 system 26.95
..", X-l0~ 17995
M Music S_ .• . . 2.9.95
16 C' _ ' 2. 9.95
2 CO""""OJtout I6495
13-1<.'1 Keypad . ,. 119.95
VJst.CaIc.. . . . . .. 1..995

BOARD
KIM-l
SYM-1
Cromemco
SD·SBC100
AIM 65
Cosmac Vip

SINGLE BOARD COMPUTER SELECTION GUIDE

~commodore
PET Let:AS $775.00

DISCOUNT PRICES
i.iOf 77$00 20231l>Col,., ,.... ~00
2001·16101 .•• •••••••••• ' 15.00 2040Dull..,.t\IIIIlewr..••••• l~ 00
2OOH6IaIl"Ci '1500 P'ttlDIUECatllt••••••••••• •••• 3U5
2OOt·32I01 1~'OO IlUlD IUECIblI 4t1S
2001·12lC11lNi · 1250-00 aIf~Clalttlou. "'00
2022Il>Col DclM.-Prirter _•• 7I51lO

_4'•--$174.95

_ $154.95.

"""­ktorDoa'llftlWlOlllCnlll~IDr~WdlI,n
IlClllto'tIIwtKaFMutscniltCCl'llrCl,luItrnnclt'
"'S)'IaIm.",~.~q.Wtl")'Ibl.... CllUW. _martt otw tn:lIarc.

~~~~t~~~~~~~~ra~:g~pr=~m~~M~~1,~~~~t~~
Manual w/Notebook, Atan 410 Program Recorder, 8 K RAM Modul e, P()INer
Supply, TVSwitch Box.-o.ctlllwt $"00
""'-' 4" 00
"""1iIIc:oW , 1100.....-..~
~~ ....CftlIlgt •• 2tIoo
1CaIlMSlC•••••••••. •..••. 5500
....,...DlituII SSM
!lII6IIttIIII. . . .. • . .. • 4200
... . . . . .. . . . . . . . . . .. . . . 4200
Sr.lpIr~"" ••••••. Q.OO
...~ .... .. 5500
~... •••••• 42.00
CGIIlIMIrOlttl 5500
.... fIwa ..... 5500

ADVANCED
--------COMPUTER

RODUCTS

HOME BURGLAR ALARM

cE==-~1iiJ
ACP PRICE ONLY ~

$189.00'

AMiFMstmo
SUTMdsand
fils_ body
wi1!t 5W'd
Noearpiug5.
y", wear i1!

• SKIERS
• JOGGERS
• SKATERS
• CYCLERS
y", ITUSt h8;W

~andl8el~

lobeliMi1!

.u ....

*10000

MONITORS
sanyo 9- . . . • • • •. . . .. S169 .9 5
Sanyo 15- . 2 79 .00
l eede x 1T 139 .95

~~~~.15E~~rsotution .
.M3000-340 219 .00

Zenit h 13" ColorMonrtor.• . "99.00
MGA 13" ColorTV•• •. . •• . 349 .00
VAMP 19- ColorMonitor •• . 575 .00
VAN,P 15"CoIor Monitor •• . 449 .00

C!i5CCONT1...IITAL SPtEClAL TJ••

_ Jill Il9toI Cac>oOtra Meter 27500
_IlJ T..Mode~ 29.500
_ IH . _ LDo< _ .. •. 585.00
_ LI-' LDo< _ . •. . •. . •••. •. •. 0000
_ LI-I LDo< _ 14100

_"'_"""""_ 18600..... 5111 ~c:c..r.-Trre" . .• ••360OO
.....1I. 1650..HzFrequenc:yCcuter . •• 385oo
IUX·' " 100MH.l_'-ea-
.... .. . ... .• .• .. . ... • . .. . . .. . . . .. 1..900

..511500MHz Deca:Ie Presc*". • .• • • . 7000
IAl-H 50 MHz H-.NdF~Cotner

.. .. .... . .... .. .. ... .. .. ...... .-. .. 7700
.n-'Il 550 MH.l _ fteque«y t:euw

•.... . ... .. ..... . • .•• . •.•. .. .• .. . 16500
_ III ' """ Gnrala 83500
.... D~' Il9toI Nser . .. 8300
logic PrdJes. . .. ••••... .~ . .•. . ... .• . . . ••. .
. ... 11-, 09"'LDo<"""' 5000
_ 11-1 Eooncrt1\' LDo< """' 2800
.... II-J H'i1tSpeedLDo< """' 7700....Ill·' LDo< ""'" lOt 219.5
LDo< ""'" .Ia:=lnes 21
.... LTHLT C-I """""Ki15 22012SO

FLOPPY DISK DRIVES
MPl 85 1-5\10',40 t...ck s 279.00
Shugart SMOO-5V.- 3S trac;6(s • ••• • .• •29500
Shugart 8OOI801R 8" 75.00
&emenI Shuoart eom,p.tlble~

FOO-120-8D . • • . • . • . . . . •• •• • •• • •• . • . "29.00
PERSCI Model 277 Dual .•. . .. . . . •.• 1195.00
WANGOISIEMENS 5\10- DrlYtI• ••••••• 290.00
MPl 852 5V.- Dual.......... .395.00
WANQOt'SIEMENS 282 Dual 5V.- .. •. 395.00
WANGO!SlEMENS 82•. .. ... . . .. . .. •. 2QO.OO

CIload...-n.Ttl)t310 --.7bd1n.

~==.:::;:~Ir4 abM ... UtL
1lIA'lIIlfQA..~"'~t.rdcIl 101ll'OCV'"""-TEeM 300 DloU I MI,lIl~ 1100

~~:~~~::::::::::..::::.~~:
[)C.202Dek»l.~c. 12..

~~~~~.~: : : : : : : : : : : : : : : : : :ffi
Cl·23 1 N:; eurr.ma.tnp $42.
OL·241 DeIux.T.1l LHcI Kit 110.
Tt.·242 ~,. T'" L..o. ..... . .. . •. .. . ..... .. H .

~,,"l

THE BONE FONE

1.19
8.

2.­
1.39
1 89
199..

99
.99

220
1.15
1.15.....
1.15
.ss
89
89

149
2.99
2.49
2.29
229
U5...
1.10
1.10
1.89
1.79......
...

2."••
2." 9
...

1.75
UO

1 .~~ PAOTEcnON AGAINST
1.29 TRANSIINT OYER VOLTAGE
I ." SAVINGS ON 8N8RGY COSTS

iiJ$J[ll]
:: PQWE'UENTRY "" 8U~~~~n""
.99 n. 1I"MlII Jill"

2.75 1IdcII1II .. --.c.IlDIcIII ~IIIII:ZO
2.75 _~IOHl. 1n

89 'n.tWCSeor.-d ICIIIdI_Q'QIIltwl!poo

t.95 =~~.~.. . .. .. 3150
1..95 .....Sw;H..-S<dIII . lllO.. .
1."
1.85
1.10
2."...
1.75
2.29
1 99
1.99
1.99
1.99

74LS1&4N
7" lS165N
7"LS1156N
7"LS168N
7.. LS169N
7"LS17ON
7" LS173N
7"LS17"N
7"LS17f!N
7"LS181N
7"LSHK)N
74LS191N
7"LS192N
74LSla3N
7"LS194N
74LS195N
7"LS1e6N
74lS197N
7.. LS221N
7.. LS24ON
7" LS241N
1"LS2"2N
7"LS243N
7"W«N
7"LS2"5N
7"LS2 ..7N
7"LS248N
7..W"liM'i
7"W51N
74LS25:)N
HLS257N
74LS258N
r"LS259N
1<lS28QN
7~LS261N

1<lS28ON
74LS273N
7"L S275N
74l S279N
74LS283N
7" l S29ON
74LS2$3N
7" l.S295N
1<LS298N
7" LS32..N
7" lS347N
7" l.S348N
7" lS352N
7" LS353N
7~LSJa3N

7"L.53e5N
74lSJ66N
7~1.SJe7N

7~lS368N

7" LS373N
7"LS374N
7"LS375N
7"LS377N
1<LS385N
7"LSJ8GN
1<LS39OH
1-4lS393N
7~LSJ95N

7"LS3WN
7.. LS424N
7"L5668N
7.o4l.Se7ON

.'LS9ON
81l.Sge N
81L587N
8USi8N

.3.2.
282.
3.
2.
.39
.3.
2.
.3.
.3.
<1

12'
3.
.2.
.38
.38
.39
.39
.3.
.2.
.3.
.1 '
.3.
.28
.1'
.1'
.1'.,.
.3.
.3.
.<.
.ss...
.<.
.es
.99

1.19
.<.
.1'
.1'
.1'....•.
<.
.es
.<.
.<.
.ss
.55

1.19
t.as......
.1'...
"....

1.25
1."9
.19
.1'

2<.
1.19

.99...

.1'...
1.15......

LINEAR

74LSOO

78H05 595 l M' 414N 1.90
78MOe 1.49 lM1458CN/N .49
78MG. 1."9 MC1488N 1.49
LM105 H .9; MCl489N 1."9
LM108AH 2.95 lM1496 N .89
LM300H .79 l M 1556N 1.50
lM301CNIH .35 lM1800 N .79
LM304H .98 LM1820N .95
LM305H .89 LM1850 N .95
LM306H 3.25 LMl889N 3.95
LM307CNIH .29 LM2111N 1.75
l M308CNIH .96 LM2900N .99
lMJQ9K 149 LM2901N 2.60
LM310CN 1.25 LM2917N 2.95
LM311 01CNIH .~ CAJOt3 T 2.29
Lf,4312H 1.75 CA3018T 1.99
LM31TT 2.75 CA3021T 3."9
Lf,4318CNIH 1." 9 CA3023T 2.99
LM319N/H 1.25 CA3035T 2.75
Lf,4320K·XX· 1.49 ' CA3039T 1."9
LM320H O(* 1.25 C'.A3048T 1.29
LM32OH·Xx· 1.25 l M3053N 1.49
LM323K ....95 CA3059N 325
LM3204N 1.25 CA3060N 3.25
LM339N .95 CA3062N "95
LM34OK·XX· 149 LM308 5N 1.49
LM34QT·XX· 1.25 CA3060N 1.29
LM34Ot+XX' 1.25 CA3081N 1.89
l M3«H 1.95 CA3082N 1.69
LM348N 1.85 CA3083N 1.99
l M358CN .98 CA3086N 1.29
l M360N .1." 9 CA3089N 2.75
LM372N 1.95 CA3096N 2."9
LM376N 3.75 CA3097N 1.99
LM377N 375 CA3130T 2."9
LM380CNIN 125 CA3140T 2." 9
LM381N 1.79 CA3146N 2."9
l M383T 1.95 CA3160T 1."9
LM386N '''9 C.A3190N 1.95
lMJ87N 1.49 CA3401N 89
LM390N 1 .~ MC3423N 1"9
NE531V1T 3.75 MC3460N 3_95
NE555V .39 SG3!52.. N 3.95
NES5&N .SIS CA3800N 3 so
NE5a1T 19.95 LMJiOON _59
NE562B 7.95 LM3905N 1."9
NE56!5N1H 1.25 LM3909N ~

NE58&HN 1.75 RC4131N 2.95
NE5eTVIH 1.50 RC4136N 1.10
Ne92N 2.75 AC4151N ....50
LM702H 2.99 RC4194 "95
l M709N1H 29 RC4195 440
LM710NfH SI8 ULN2001 1.25
lM711NIH .39 UlN2003 1.SO
lM715N 1.95 5N7545ON 59
LM723NIH .75 5N75451N ..9
lM733NIH .96 5N75452 N .49
LM739N 1.15 5N7 54!53N .49
l M7" ' CNIH 33 SN75454N 49
l M7.. 1CN-l.. .19 SN75491N 89
U-'7.. 7NIH .79 SN75492 N .89
LM748NIH 39 SN75493 N .89
LM760CN 2.95 5N754904N .89
lM1310N 1.90

7"L.SOON
7..LSQ1N
7"LS02N
704LS03N
74l.S04N
7<lS05N
1<lS08N
74L509N
74l$lON
704LSllN
7"LS12N
7.. l 5 13N
7"LS1 ..N
7"LS15N
7"lS2ON
7" lS21N
7"LS22N
7"lS2&N
7"LS27N
7"LS28N
7"LS3ON
7"lS32N
7"LS37N
7"LS38N
HLS<OON
704LS42N
74LS47N
74l.S48N
704LS51N
74LS54N
74LS5!5N
7..LS73N
74LS74N
74LS75N
7..LS76N
HLS16N
1<LS83AN
r..LSMN
7..LS8&N
7..LS90N
7" l592N
74L593 N
74LS95N
74LS98N
7"LS 107N
74LS109N
7"LS 112N
7"LS113N
7"LS114N
7"LS122N
74LS123N
7"LS1204N
7"LS125N
74L$126N
7"LS132N
7..LS136N
74LS138N
7"LS139N
HLS1..5N
7"LS148N
74LS151N
74LS1S3N
74LSl54N
HLS155N
74LS1S6N
HL5157N
HLS158N
74LS1eoN
7"LSHUN
7"LS162N
7"L5163N

es
39..
••
59
se
se..

2.95
2..
2.95

82
1."
120...1
.1
.1

1.19
82

••••165....
".
.1
'1'7

120
UI.
169
sss
.7'..
••ee
es

1.80
.1'

1.75
75

1...
1.95

•••3 90
1.15
1.15
es
es
ee
ee
es
es

1.3.
1.3.
1.39...
105...
2.15
390
390
12'........
.1'
.19

190
190
UIO

99
ass
2.49
225

12.95
12.95
12.95
12.95

•••
"95
.3'

1."••8.95
.1'
.ss

3.95
1.3.
1.3.
1 3.
3.95
i es
1.3.
1.3.
<ss

99
225
.3.
.3'3.<.<.

155
.3'
.3 '
99

185
239

99
.99

2<.
<••
18.
185
1.85
1.192<,
3 50
2_10
2.39
230
2.39
239
269
2.75
2.75
23.
,-3.
23.
7.95
595
1.50
12•

S1'l74123N
$N7"'25N
$N7"'26N
SN7",28N
SN7"'32N
SN7.. 136N
$N7 ..139N
$N7 ..1.. 1N
$N7"1"2N
SN74143N
$N7 ..1.....N
$N7.. 1"5N
$N7.. 1..7N
SN7.. 148N
SNT.. l5QN

SNT" '51N
51'17"152"1
SN7"'53N
$N7.. 154N
SN7"'55N
SN7"'S6N
SN7"'57N
SN7"'58N
SN7.. ,eoN
SNT"'61N
SN7"'62N
SN7,,163N
SN7"'.,..N
$N7 ..165N
SN7,,166N
SNr "'67N
SN7..17ON
$N7,, 1T2N
SN7.. 1T3N
5N7 .. ,7 .. N
5N7"175N
SN7..176N
5N7..177N
SN7..179N
SN74180N
5N7..181N
5N74162N
$N 7..184N
$N7 ..165N
5N74186N
5N7"1 88N
5N741SION
5N7" 191N
5N7" 192N
SN7"1~

5N7..194N
$N7,,195N
SNT.. l96N
$N7"197N
SN7..198N
SNT.. l99N
SN74221N
5N74251"I
SN74273N
SN7..279N

~~:~~ .
5N7"285N
SN1<2llON
SN1<298N
SN1"""5N
SN1<4386N
5N74367N
SN100388N
SN7<39ON
SN7<393N
SN7....~N

.29 C04093
2. CO<09<
.29 CD4098

1.39 CD4099
.29 MC1"408

1.39 MC1"409
.59 MC1 10
59 MC1 ,2
,29 MC1 15
.29 MC1 19
.49 C04501

1.39 CQ.4502
1.39 C04503
,59 C04505

1.19 C04506
1.19 C0450 7

" 9 C04 508
1.19 C04510
1"9 C04511
1.29 C045 12
.38 C045 15
79 C04516
.38 C045 18
.79 C04520
99 CQ.4555

1.29 C04556
69 C04566

325 74COO
2.15 7"C02
3.25 '74C04
1.19 74Q)8
1.95 74(;10
1.29 74(;1"
1.25 74C20
.99 74C30
99 74C32
99 74C42

225 74C48
1.25 74C73

69 7..cr..
59 7..ce5
59 74C89

1.10 74CiO
1.10 74C83
1.10 74015
395 7"Cl07
295 7"C151
995 7"Cl54
1..39 74(;157
.89 74(;160
.35 7..C161
59 74Cl63
.35 74(;164
.35 74C173
35 74(;17 ..
.35 74C175

1.29 74C192
.35 7"C193
35 7"C195
.35 74C922
.35 7"C9,23

1.95 MM80C95
295 MM80C97

CMOS
coaooo
COoIOOl
COoIOO2
C0400ll
COoIOO1
C0400ll
C04OO9
C04010
C04011
C04012
C04013
C04014
C04015
C04016
C04011
C0401.
C0401,
C04020
C04021
C04022
C04023
C0402<
C0402.
C04021
C0402.
C04029
C04030
C04031
C04032
C0403<
C0403.
C04031
C04O<O
C04O<I
C04O<2
C04O<3
C04O«
C04O<.
C04O<1
C04O<8
C04O<.
C04050
C04051
CO<052
C04O.3
C04055
C04056
C04O••
CO<08O
CO<086
C0408.
C04010
C04011
C04012
C04013
C0401,
C0401.
C04011
C0401.
CD4061
C04082
C0408.
C0408.

~7400N 19
$N1401N 22
SN7402N 22
SN7400N 22
SN14Q.4N 22
$Nl<lO!lN 23
$N7406N 23
$N7-40TN 23
SN7~N 26
SN1~N 23
SN7.'QN 22
$NT"'11N 29
5"' 704'2N 29
$Nr4'3N .39
SIIIT.. ,.,., 59
SNT4, &N 29
$NT411N 29
$N7420N 22
$N70421N .35
$NU22N 29
SN7423N 29
$Nr425N .29
SNT42&N 29
SNT.27N 29
SNT429N 45
SNT430N 23
SNT432N .29
SN7437N 29
SN7438N .29
$Hr4a9H .29
SN7404QN 24
$NT«1N .79
SN7 2N 57
$Nl 3N .79
$NT«"N .79
$N7«SN 79
$N7«6N 79
SNr", ..m 59
SN7"'048N .79
5N1"50N .23
SNr<4!51N 23
SNT"'53 N 23
SNT"5-4N 23
SN704!59N 29
SNT4&ON 23
5N7470N .39
5N7472N .34
5N7473N .38
5N7474 N 36
SN747!5N 38
SN7476N .38
$N74T9N " .60
SN748QN .59
SN74$lN "10
5N7482N 1.10
SN7483N .55
5N746!5N .65
SN748eN 39
SN7489N 1.75
5N749ON .39
SNT4S11N 65
SN7492N .52
SNT493N ,49
$Nr4;.4N .12
$Hr"QSH .85
SNr4geN .72
5N7"97N 3.10
SNT.'OON .P9
SN74'07N .32
Sf\lT4109N .53
5N74'1(IN 1 .~

• SN7"121N .29
SN7"122N .39

7400

CIRCLE 7 ON FREE INFORMATION CARD

RETAIL STORES OPEN MON ·SAT P.O. Box 17329 Irv ine, Calif. 92713 FOR INTERNAT' ONAL ORDERS: ,
. STORE 1310 " B" E. Edlnger STORE 674 EI Cam ino Real Direct Order Lines: (714) 558.8813 ' 1401 E. Borchard (714) 953-0604

#1 Sant a An a, CA 92 705 #2 TU5l ln , CA 92680 Sanl aA na CA92705 lWX'91D-595' 1565
Showroom• • Ret aol, Warehou . e Spec lall21n9 In Sy5lem s (800) 854·8230 or (800) 854-8241 ' .

~z
o
II:
I-
@
..J
W

6
15
~

94
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CO
<Xlo

NAKED PC

""" hD\lrc.hlMrJAt• .,800 orAl,..
400 . rec:. ",e I ny Iv a"'b!e Pro­
gor.mmI Cl SSlll.worthS1 99S

SOCKET SPECIALS
14 P1nw 1L. ....... S 3S
16 Ptl'lw 2l .. • • ...cI
16 Pon'oIItw-2l . . .. 55
2OP>nwtw-2l •• 15
'10 Pin wtw-:2l .. 1 45
18 Pin 111 .. 15
21P1n ll1 . .. . .. .. . 15
Call tor YOlu..... prong

COMPUTER SPECIALS

DISCOUNTSl L.!ST SAlE
Appie ll f'l us w/16K 1195 990
PET2OO1·16N !XI5 895
E.ody5ol'c...' w/16 K ' 1099
Cr~mco Sys III 8m &290
Ho<'Ilon I w132K CAll
PailoCll MICtOtl"O'nrt l !X15.15g5
IPSl1620Dl&btoAO 329 52695
AnaOt~ OP 8000 995 875
c.nlloncsMoaoS· l 595 525
Soro<:IQ 120 99 5 195
T.letype Model 4 3 1349 1150
HIPlol PIott.r 1085 899
H,Plot D9t,zer 195 135
Inlertube II B95 18<4
Atan 800 99g 750
Atl" "oo 5<lg ""g
n 99 /'" 1150 1099
l~~ l rMon(or 1"'9 139
c.nlronlCS 731 995 8lil9
Trencom T·l 00 315 3"g
Treneom T·2OO 595 $25
$anyo 9' Monotor 220 169
S1nyo 15· Monotor 295 2"g
t.4ot22 MHz Monolor 2g& 21lil

FREE CAsseTTE

Z-80 CPU (lth. cal , ••••• $34 g5
8CI8OACPU J.4g 5
6K su re RAM llogosJ ••• 24 ,95
18K StatocRAMI2 1141 •• 2Sl95
32KSI.loeRAMI211.../ .•• 29 95
15KEprom (21OS). . . . . . 2"' lil5
1102 Eprom Boa'd ,...... 30 OC
210812116 EI)rOm(lthacll .• .J.495
210812116 EpromIWMCl 3000
RHltom.Clock .•••. 34 95
/4GPProio Bd 13t.4Conn l 27 lilS
....ector 6800 ProIo • 22,20
Vector 880 3 11 sIol t.46 29 g5
/4GP Eictender wtConn 18 .lilS
V.o.o lnler1acI ISSM) 31,95
P...,.. Ilnle rltIC.lSSM l .. . . 31 g5
13 S1olP.tott.erBoircl /WMC) 32 g5
9S1olMolh..-Boercl(WMCj 2'9gS
8StolMott1erlellplndabltll •. 3" 95
Pror;·Tech a.re Boards .... CAll

8038 FurlChon Gen 3~
MC4024VCO 2 g5
lM563 VCO 1 ss
XR22O&FuneloonGener. lor 5 25

FLOPPY DISK I/O
1111< t1 8· &M onotIooo'f 2495
vPd372 Nee FI()(loy gg5
1711 1Qu.al F~ 2g lil5
1191<110ual~ 3ISg5
uPd165F1oppy 4995

AID CONVERTERS
11100II bll &nary 1350
11701 10 botBon.ry 22 00
870311 bit TS 13 50
~OO Volt 10 FreQ Corw 7 25
111503~ DogdBCO 13 g5
1040el8 6 bol 39S
14OSl86 bot. ,5 9 5
0AC0l 0 lo" 595

TV CHIPS/SOUND
,1,'138500-1 6 Gimes BIW •••• . 4 g5
"V38515 Color <:orwert 2,95
AY381S03-1 ROIld.ectI Gam ,1195
A'Y38l505-1 Warflr. Game CALL
AY38l5Ol5-1 WopeoutGam ,9 50
A'Y38607-1 ShootongGll"ry.. 11115
"Y38g10SOUnd~.tor . •• 12 g5
SN7&otl1 TISounclGener. ,or .. 3 g5
1r.lt.4532012 1 TV Synch Gen.•• . 9 g5
MM5369 Pr.IC 3 95
LM 1589 RF t.4~llor 3 ss
Mt.457100 NSC Color TV 695
1r.lt.4571 04 Clock Gen. 3.75
RF M!)dl.4l tor w/!wOo .••••••. .1195
MlR Modulator 29 ss

WAVEFORM GEN.

SHIFT REGISTERS
MM500H Dusl25 50
Mt.4505eN Oual 2S6 ass
MM 5OISONOINlI1211 295
2510100..... 100 1 95
2&41 0v1d80 4g5
3341 0ual8O 4lil5
335 140~ 9 FlFO 17.g5
33570uadao 6 g5
904031& ~ FIFO 2 gS
lM08 1 0 Bol~ne.r ••• ••• •• 9 g5

CTS DIPSWITCHES
CTS2Q6.2 1.75 Cl'S2O&-1 1.15
CTS2O&-4 1.15 CTS20lU 1 g5
CTS2O&-5 1.75 CTS2O&-lil t.as
CTS206-G 1.15 CTS2O&-10 1 95

CONNECTORS (GOLD)
D82 5P jRS232) 3 25
0 82 55 Female 3 75
Hood 1.25
Set wlHoocI. SI S/.5O
22/44 WIW. SIT. 1<tM 2 95
43186 WIW. SIT. MOT 6 50
!iOIloo $-100 Connedorwtw 4 g5
5OI1ooS.1 00Coroned or tl1 , 3.g5

...
"""""""::; .-----=---.,
'"'""'''"""'"10"
'"10"
'"'"'"'"'"'"'"'"'"'"21'21'21'
'"

LF 13508 JFET "".Jog Mutl l 6 bol. . . 1195
leM 704 5 PrIC J$IOnSlopWalc h . , •••• 2395
ICM 7205 CMOS LEO 5lopwU:.IVT....t"' 1995
leM 7207 Qsclll,lor Conlrol ler 1 so
le M 1208 seve n Deu~ Counl tor 11195
ICM 7209 Clock Gener. lor 695
ICl7101 3, Dogot A/O l l EOl 1495
MC14433P 3...,Dog.l oVO~rt.r 13 95
le L 8 211 \'oItllOeRel.,ePlC. 1 95
lM 390N Ball e'Y Op Audoo Mop • 3/ 100
lM 1800N PLl FM 51e,ero 31100
lM 11120N AM RaOoQ • 3/1 00
lM 1850N Ground Fault It 3/100
l M 2g()()N Oued ArnpI4ff/r 2/ 1 00
lM 2901 N IHM) au ld ComPl'llor 2/ 100
lM 2917 N Fre<l 10....oIt Conv 2/ 199
AY·3·3550 4"- dogol OMM 24 95
" Y·5·3S0140MHz OVt.4. 995
MEM 4i63 Mwel Smoke Delr<:lor 1195
27503 32 ~ II Prom 11M~) 2 95
61 15M 6 Channel Mouel 1 49
ULN 2OO3A7 Chlnnel Orwer 99
1 0146 1 K ~ 1 ECl Ram 995
MCM 14505 6" bll $l ahc Ram 6 g5
1520125 . 50 l M 311 12 5
1" 88/1 0489 , 2/ 1 gg l M J8 1 125
MKS014 Car<: 31199 l M 3301 3/1 99
145 69 31199 l M 4S58 311 99
111H05K 69!l RC4 136 2/199
lM323K 4g5 RC 413 1 2/199
t.4C1312 895 COM 5011 3995

COM 5031 4995

IC SPECIAL PURCHASE

VlI~~~=.~:~s::~:.~~."
• )I TUW.....U IU I ITY. $I''''(.1IIU ''<0
M'£ OESCRlPTl()lr( PRlCEJ80:t 10
S2S.()1 Sa!1 see.d TRS eo rt: S2tt5
S2S·1D lD Halt MlldIrtS~ rt:. 2tt5
S2S·1& 16 HaltHlld l,lCfallClh; 2t 9S

• .. TUtU. ....U . U ITY. I II IU ·lt.1 I"~
S4<).()1 SdtS«~4DT'Kl<.1

SoCG-1D I D HaltH~ 40TrXl<5

SoCG-l& 15 ItlIIt 11K 40 T'Xl<5

• 41lUtQ.. tlU ....U 11H I . • 1lI H U m ''''
SSC).()\ SdtSec:~ SA 4 !1O /Il PlS2

550·10 lOHaltl1W llASF llrAI(CCO
S!I016 16.. l1K l,ICI'O'

• 11TUUl IlUU· $lll l lltllU . ' lIlY, ...
S77.()l SdtSK1al'ld1\lISIDrt:.
5n ·l0 1 0Halt llW lIS~ rt:.
sn·" 1 6 " ~W~

.rlw\UITfIfI IlIUTTn
r oaoo--o l Sdt~Dtr>sot,J7-o H 90
f oeoo' J1 12 ~ Sor9t iltftto!y SI'uQ 4995
r0801.()l SdtOa!blt Dn.t,.mo 52S1l
r 065O~ l SoIt OaobtSOld.Oaobt~y 37"l U95

VOLUME DEALER PRICING AVAILABLE

STATIC RAMS
1·24 25' !XI '00

21l02 45(ln s '30 '" ..
21l02 25Qns '" '" '"211 1 3" 3" 3 "
2112-1 '" '" '"210101 '00 270 '"2114 l ·25Ons. (40"'51 ." "0 .'"2114L-45OnI.I4045) ' ''' '" " .75
40044250ns ." ' ''' .00...."""". '" '" 4.75
Et.4M42OOA ' " '" '"EMM4.a2 79 5 '" '"EIr.lM 4804 "'" " '" '"510 1C·E 7,95 '" 1 25
AM[Xl 140141 10 95 10 25 ' "AM[»1 30131 ta ss 11 95 10 25
1101 1 95 1.75 '"P2125n3" 2514St\s ) ,,, 83' '"6508 lK ~ 1 CMOS '" 195 '"651 8 1K ~ 1 CMOS ,,, 7 g5 1 25
74S18g 6-ot bl1R.". 3" 3 " ' '''2147 l ow P'Qwer"'K;Si.toc 19 95 18 g5 16g5

DYNAMIC RAMS
...1l5J...11151&K P 15Pm) . .. .. .. .. ....... ... . 11.75
Set of II 4 111's .. . .. .... ... .. .... .. ... .... . $4 ss
41158K(16 Pln) .. .. ... .. ......... .. ......6~
4050 4K ~ 1 (18 PIn) ........ ...... ...... .. 4 g5
4060 4K ~ 1 (22 PIn} . ...... . .. .. . ... . .. ... ...g5
~4K~ 1 (115PIn) .. .... . ... .. . ......... 3 95
210044K~ 1 (16 PI"I ... .... . .. ... .. .. .... . "'15
040274K~ 1 (16 Plnl .. .. . . .... . .. . .. . ... . . ...ss
5261 . .. ... 1,95 64K 1103 .... .. 1·9S
5262 .... .. 1 95 o4OO6l .... ...ss
5270 . .. ... 4 lil5 RAMS 6G05 . .. . .. 1 g5

g~~·::::i;:~ $175 .00~: : : : : : ~~

SOCKETS
WI,.. Wrap 3 l.e¥el

It Pin. """"'- ",. :;9 36 :Q
te 20 38 ea

" " " ...
20 " ., ..
22 " " 11 0

" 38 " ' 20
28 43 110 1 49
38 sa '" '""" &0 ' '''' '"
ZERO INSERTION FORCE

16 P!n S550 2"'Pvl S750 40 Pln SI 025

MICROPROCESSORS
Z800 1 115brtlOIlMb- •••••. S1I1g00
UOO2 111bol to 64K 14g00
Z80 10 .7 5
ZaoA 14 50
F·8 (38!01 l & g5
2650 1I1g5
COl l102 13 lil5
8080A , 1I5O
~MHz l g g5
SAlE 110I5 10 .05
8008- 1 1 g5
290 1 ggo
290 1A " •••• •• 14 .g5
290 3 ...-brt $uperthol . •. . • . ••• 29 g5
N S 9'lilOOJL g lilS
CP160Q 3g~

6502 11.SO
15502" 1&g 5
IM8100 2g .lil5
8800 11 .75
l58OO82-OMHz HI.g5
l5802P 17.95
80 35 llil .g5
8755 4lil 95
117048 69 g5
eaog !Io"',lil5
aoee , l!l9lil 5

ADVANCED SUPPORT
AMiSll ""th.. Proc *SSOl" • • • 11500
05 12 AnIh Proceuor 175 oo
g513 lJn1y.Turllng 19 g5
AMlil517 OMA Control*" 111g5
AMII5 1glJnNer'Y/ lnt..-.uPl 18 g5

z-eo SUPPORT CHIPS
Z6I> PtO 2.5 MHl 1I.75
Z8OA-PlO 0 MHl 12.05
zeo.cTC 25 MHz 8 75
Z8OA<:TC "' 0 MHz 1 2 .~
Z8O-OMA 2.5 MHz 29 05
zaoA- DMA 0 MHz 38.~

Z8().5n'O 2 5 MHz . •• •• •• •35.95
Z80A-SKW ...OMHZ 3lil...cl
Z80-SK),/l 25MHz 35 lil5
Z80A-SiO/ l "'0 MHz 3g .a
Z80-SK)/2 2 5 MHz ••• . • ••. 35 95
Z8().SK)/2 4,O MHz •••. • •••3lil .a

8080/8085 SUPPORT
8155/8 1515VO .. .. : . • . . . • . . . . 24 ,95
875 5 VO wrIh Eprom 64 g5
8202 Dyn. Ram Cont J.405
11205/745 138 DeeocIIr 3 g5
112128 bltVo 2.15
11214Pnonty Inl. 525
11218Bus er-r 2.75
622.. Clock Gen a 5
11224 (4MHzI g75
11226 Bus On....,. 3 ~

IIT2& Bus Drtver 2.g5
112211Sys.Conl ro1 5.50
11236 Sys ConI 5 SO

:~~~~r·:::::: ::::: ::::;; ,:
8255 Prog It'O 15.50
8251Prog OM te.ss
~~;~~I~t.'I: : : : : : : : : :~~·:~
112 19 Prog~d 18 g5

lI800 SUPPORTCHIPS
. &810 128 x8 R.", 4 75
&820 P1A 5 .lil5
&821 PIA. 15,5O
&8211Pnority lnt lil95
&83" ,1 512 ~ 8 Eprom 16 95
&8" 5IH CM&505 CRT ConI.••. 39g5
l56"'1Co1or CRT U5
&850 AClA 5 g5
&852 s.n.. Ad.tpter 5 95
&81SO ModIm .. , 10,g5
&882 ModutiIlor 11.95
&871" 1,OMHz OSC 25 g5
6875 8 25
M80 Bus Dnver 2.05
MCt80488 19 .95
e.so...7 24.95

1602 SUPPORTCHIPS
11121 SCD 2K RAAl 2500
11122 $C O 25& ~ 4 RAM 18 95
1 824 C0 32 ~ 8 RAM 9g5
1852CD8 bit Ifo .. . . 10 g5
18S4 lWt •. .. .. . . 10 g5
1856 COIr'O .. • 8 g5
1857CDlt'O 8g5
18&1 12.95

1I1102 SUPPORTCHIPS
6520 PIA 7 50
6522 Mul1. 11.95
6530-002 .003 ,ClO4.005 , •••••• 21 95
653 2 19 9 5
15551 19 95

PROMS
2706 50 ns.. 825
2706-& 1550 nSo 7.50
1702" 495
2132 1495
21 1l5-5V 29lil5
271l5-5V,12V · 29 lil5
275&·5V 29 ~
5203AQ 13,g5
52G4AQ 1.. g5
IM5&10 3 go
SAlf 8223 32 ~ 8 2.05
82S115 512 ~8(TSl 115 05
82S1 23 32 ~8 4go
82512152$6 ~ go
112S129 256 ~ (TSJ 4go
82S 130 512 ~ 4100 & 50
112513 &95
825 131 14 95
825 137 14 95

NOTE : WE PAOORAM PROM S

CHARACTER GEN.
25 13<10115'1) Upper 950
251 3<lO5 t5'1) lower 1095
25 13·ADM3 t5'1)lower 14g5
MCM&571 ll ,75
MCM6571" l l .75

:::g~;~~: : : : : : : : : : : : : : : : : : : : : ~ : ;g
UARTS/BAUD RATE

TR1&OlBt!l\' 1M 39!l
AY51013 15\, 1:vt 495
AYS10U.....15121!l ·,.." 1 59!l
AY5101 !lA11863 15\1'1 6 9S
TMS 6011 t5'" 11'/1 ~~

IM6402 7 g5
110046403 8g5
2350USRT 995
16116 A\I' OS 24 gs
....u: T1I14 J.1 H
t.4(;l U l 1 1195
..102 14 95
WOlg.l,l 99!l
CQt.45015 16 95

K.YBOARD .NCODERS
AY5-2315 .. • 1375
"'1'5-3600 • 13 15
HOO1!5 . g g5
14Ctil22 .. . .. .. . g g5
7 Cg23

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality Factory lested products only.

2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1980 CATALOG NOW AVAILABLE.
Send $2.00 for your copy of the most complete catalog of computer products.
A must for the serious computer user .

5=100 MOTHERSOARD SPECIAL
8 slot expandable wig conn.
reg 569 .95 .. .. .. .. .. .. . .. NOW55 2.95

SIEMEN'S FLOPPY SALE
• Special buy while SIEMENS

• ~~~~~a;1fh Double- Ji1a~:&r
Density 801 R

• 90 Day Warranty ~75.00

DATA BOOKS • COMPU1'1!R BOOKS
1geO IC Mal l ..- , •• 5g9~ Inlel MCS eoManu 7 9 5
NSC TTL 0111 395 Inl.' MCS 40 Ma r\U 4 95
NSC L.". , g5 AMO 8080A Ml nual.. 5 ,95
NSC L.,..r App Nol " II . 3.g5 AMD SChot1ky 0II 1Iboo!\. .• 4 95
NSC CMOS 3g5 AMIMOSILSl DIII 3 95
NSC Memory 3~ QII.4OS/lSI Dltl 95
Inl .1 Di labook 750 Harnt Anl.1og OIIUlbook g5
1" 1. 1I.4CS85~ .•••• 7.50 n L'nel r Control OIIta ••• • •3~
SALt: • OSBOlUla aoote.S • SAU _....
~:~~:~ ~~: ~~ . ?::::::::::::::::::::::::::::::::t:8 ~:~;
1IOaoAr>rOO".tl'lI"fIong ~ 7,75

~~:~'=~ng. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::~ Ui
Vol Il SomeR.lt MICt~oces"" wl&nder 3l>iIQ 2750
Vol IIl Some ~ .. ~DevlCeswl&ndef ,,~ 11150
Inlro lo McosVo! hl ~ 18 SO
SALa • DlUTHIUM COMIttJ'nIll aooKS • SALt:
Uode~llnOng Comput tll'S ,, It'N-- 7 lilS
llOOOMc rCl«l'TlPUltIf b pe,...,.. nlS ~ 11 g5

==~';;Y & 'a;;.de ::::::.:: :::::::::::::::: g:~
Pu n", Bull .r & Jelly GuodI to Comput.rs ,••• ••••• •~ 8 g5
8080 !.lachone L.~ ProgramMIng ~ 8 is
Home Compul . rs Vol, I Hardwl'e ~ T:'K 6 gS
Home Comput.'1 ....oI , 11 Sot,......r. .. ~1~ :;

Z-aO/Z-SOA/8080 CPU BOARD* On board 2708 * 2708 included (450n5.)* Power on jump * completely socketed
• Z-80 Assembled and Tested .. ... 5 185.00
• Z-80 Kit _.. . .. 5 129.95
• Z-80 Bare PC Board 5 34.95
* For 4MHz Speed Add 515 .00
B080A Kit. .. .. . .. .. .. .. .5 99.95
8080A Ass embled .. . .. . 5 149.95

BASE II PRINTER

~~:.::~..
• 115/ 230 vK;,50

orec Hl . :::::::::=:::::• n .eo, 96, 120 or _
132Cn.rlllOCl

•s." ;." SWlteh REG. S64900

"",PPR",, $575.oo
Opt oon "M" Telm m.l Screen Butter 11g20 Ch.n 55000
Opt IOn"S" Hogh Speed Pllpe r Al;M~ & Gr. pha 50 00
Option 'T' Tr.c1or Ft'ed 50.00

ACOUSTICMODEM~
1't.~~T~~dCAT'· ~

~~~~r~Originate 5:

MIKA 20 $1280.00
9x7, 125 cps 136 characters/line
Full 15" width. Super for business appl ication s

requiring large IBM format paper.

HAZELTINE TERMINALS
SALE $7411.00

Ml»el14(XL .. $74900 ModeI 1500.. $1065 00
MoOet 1410... $825oo MocteI1 510,•. S1 24500
Mcdel 1420.•. $9045 00 ModeI1520.•. S1495oo

54.95 TRS=8O/APPLE $54.95
MEMORY EXPANSION KITS,

4116's, 16K (200/250 ns.)
8 pes for 554.95

w/ instruc tions & jumpers
Call For Volume Pricing

* Speci a l: TRSSOSchematic . . .. .. 5 4 .95* Expansion Interface SChematic . . S 4.95* Expansion Interface Connector 7.95

EMAK0-22••••••••••••• $790.00
Prints a 132 col/line. Avail~with parallel Ol"serial
output at same price ,

E ORYKITS
* Bank Sel ect able * Uses 4116 200 ns.
* Write Protect..a<'* Power8VoC. ±16VDC* Phantom "'~-ef.' * Up to 4 MHz •

Expando 64 Kit(4116) Assem. & Tested Add $50.
16K 5269.00 48 K 5435.00
32K $349.00 64K 5505.00

U "prom raser

~
MOfIal UVs-11E $1111.115

• Holds 4 Eprom's at -a time .
Backed by 45 years
experience.
Moda' 5-52T. .. S285.OO

450 ns.
5 189.00
5399.00
5629.00

:, .

2 50 ns.
5209.00
5449.00

_5729.00

1M

8K Static
16K Stalic
32K Static

THE VISTA Y-2OO FOR EXIDY
Pnce: Starting as lOWas '1188.00

....... ..... .... -..,.. --- ... .~._....VlOO OO 400 2 D!1¥t, :<'SlbI. 11"00--V1OD 02 1OO 2 DriW. 2S1b1. lSottoo.....-V2OO f·30 600 3 D1t\1t. 32bL l S2HIO--V2OO f·)2 1U lfG 30lt1t. 12lb1. l ilM oo.....-

eaooMICROMODULE~ PRICE LIST
MO OEL NO DESCR IPTI ON PRI CE
9600A Songle Boar d M a ocompu ter $4 9 5 00
9609 Ad-oanced Songle Bd Co mp 16809 1 59 500
960 1 1 6 ~I Motner ~rd 11 5 00
9602 Card Gag e 15 00
1)603 8 Slot Mol ner Board 100 00
9604 Power Supply 2 75 00
9605 DC Inpu t Powe r Supply 32 500
96 10 Uhhly Prol o Board 3900
9611 Ar,l h PrOClMernory Module 495 00
9612 Buff ered Ut, ~ly Prot o Board 4900
9616 32K EPRO M/ RAM Module 25000

:~ ~~~~n:ff:r=~H~~ute ~~~
96 22 sen»Para~11IO M Odule 3 2500
962 7 161<Slate RA M MOdult' 4 70n 5 39~00

96 29 32K State RAA4"'SOn5 69500
9629A 32K Slale R"M 200ns 89500
96 30 Card Exl ender 68 00
9640 M uthple Proor ammable T,mer 39500

:~ ~n~~~i~~~;;~~?Mod ;~~
96103 32 /32 110 Module 275 00
96102 Con lact C lo sur e Modu le 3 50 00

. RETAtLSTORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATtONALORDERS :
STORE 1310 " B" E. Edlng er STORE 674 EI Ca mino Real Direct Order Lines: (714) 558"8813 1401 E. Borch ard 17 14) 953-0604

s~~wroO;:.n~:I~~~v;.~e~~7u~; · # 2speci a lo~~~'i~' ~y~t~~~O (800) 854·8230 or (800) 854.8241 SanlaAna,CA~2705 TWX:91 Q-595-1565

.5-100 32K (uses 2114) .lJ.'-"~!
ASSEMBLED Kit 1'/'*pM-
450n5. 499.00 450n5. 469.00
250n5 . 539.00 250n5 . 499.00
Bare Board 49 .95
Bare Board w/atl parts less memo 99 .95

• 5=100 16K (5-100 Compatible)
• Law Power

• 2 MHz or 4 MHz WOW'• Assembled & Tested _

2 MHZ 5250.OO~
4 MHz 5265.00

·~~Jeti~ •
450 ns. 149.95 KIT 450n 5. 125.95
250n5. 169.95 250n 5. 149.95

Bare PC Board wl Data 521.95
"Special Offer" Buy(4)8K 450n 5. Kits 5117.00

ANADEX PRINTERN.w ........ v••• ION
Mode l DP·8000 compact , impact, parallel or

serial. Sprocket feed, 80 co's,
~ 84 lines/min ., bi~irectional .

~DP=~ li;,r·AiiPle)~m:gg

.\.~\ SD SYSTEMS BOARDS
S" TAKE 10% OFFI KIT ASS'"

5ac 100 Stl"lgle B¢,ard (;.omc)uter (2MHz) S26500 S J.4goo
sec 2OOSol"lgle eo.,rd~er (4 t.4H z) 29900 39900
Z80 5lart..- S~t.m 31g 00 44g 00
'.'06 80 2" ....od.a O~Di'Y Board 33500 45g 00
.......NI'FIof)py II 325 00 42g 00
E~panoo PROM 115 00 225 00
SOl00 Comc:luter Sys.l.m w/64 K 699 5 00
50200 Cotnputer Sys.lem w/6-otK 199 500

The VISTA V-SO
Disk Drive System
• ,""' ''''''. ""'"00 copodly thon •1jlS-8O
• 120 day warranty
• 040 tradt pa lch at NO CHARGE

SIngle drtve sys tem ••• • •• 385.00
Two dINe l)'I,tem • •• •• •• • 770 .00
Four drtve sys tem.• •••• • '1450.00 no
Two drive ca!M.........• a .85

• Four~ CIIbMt 38.85

DC-l5OOHARD DISK INTI!RFACE
AMEO * Appfa 11 * Ctomamco (5-100)

OATA SYSTEMS IIrIC * TRS eo . * 0ttIerI lOOn
DC·~ConIloaIw- TRSIO ModeIl

1WIIIU IIIIYmII-.""" CItilIS .. ..... . 150000
- ltW:t.dtsCDCKilMll DMII DrlW DC'5ODeor..cIIr -TllSID MaclIU 15OJ00
- It'lllIIbcecfYwrChalCt DC.~ConIfoaIw -"'1 150000

DC·~CcntraIIr-S- l oo tSODoo

CIRCLE 43 ON FREE INFORMATION CARD 95



$50
$60

$9.00

1

Govt surplus walky
talky, used condo
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45

AN/PRC-6

Electricity from the sun.
5 Volt panel 'I. amp $50 2.5 Volt panel 'I. amp $40
GIANT 3'1. inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs in sun $10.25

Computer video monitor chassis 9 inch, 12volt used
Computer video monitor chassis 12 inch, new
Hy Gain CB chassis, trunk mount

SEE IN THE
DARKNESS
IR viewer, portable, new with
cho ice of one lens...close up,
telephoto or gen. purpose.
ReqUires 6 volt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Sold as is $400.00

Shipp ing extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904
CIRCLE 23 ON FREE INFORMATION CARD

KSR DAISY TERMINALS
Over 100 So/d! Theseexcl ti ng ref u rbished KSR termin als fea-
tu re the Di ab lo 1200 HYTYPE Dai sy Wh eel Pr in ter. Self -con­
tain ed keyboard. power supply . 110 i nterface board & a qu al­
ity dr op-wing typing table wi th chr om e legs & caster s. Uses
vario us plast ic replaceable "daisy " wheels . Feature s inc lude :
10 & 12 pitch. 6 & 8 vertica llinesli nch . AS-232-C. 110, 150
& 300 Baud: 10. 15 & 30 cps . ASCII pr otocol . text and PLOT
mode with 1/60" nona. an d 1/ 48 " vert'l. spacing. keyboard
or co mpu ter plott ing . Inc ludes pi nfeed bi d irect ion al plat en
for 15" paper. & un iq ue ca se design for easy read- abi lity .

Thl. Excitin g Dol.y Termln ol l . Onl y .. . ' 1 8 5 0 .0 0
Specl ltl 30 Day Warr antee ! Pr ice Inclu des shipp ing crate

CIRCLE 48 ON FREE INFORMATION CARD

"SELECTRIC" RS-232 TERMINALS
Built by Datel or Dura for CARTERFONE , ott -reese. 15" car­
riage. selt -co ntalne d power supply, solenoid drive rs and
RS-232 I/O . USED , "AS-IS" (may need some service) . Inc l.:
Replacement line co rd. schematics and some info . Unusual
Barga in ! Complete 1/0 typewrit er . IB M Model 735 Printer
(sorry, no cho ice of c ase style ) •.• Over 400 In Stock!

BCD Codo Soloclrlc Tormlnol ONLY '489.00
~r;:~~g~~~~~~.~~~~ ONL Y '549.00

Prlnler Rllurbl.hlngIcMcI-ool ,Iunlog & adjusl"",11 Add saO.OO
Add$25.00 10 CO", " ," COlI. SbiP9ld vi, lruck. coll" L

SURPLUS DAISY TERMINALS
Ollblo 1650 RS-232-C TERMINAL S. Features: metal daisy
wheel. 40 cps, 10 o r 12 pitch. 88. 92. or 96 charact er wheels.
110. 300, 600 and 1200 Baud I/O. self- diagnostic. 256 charac­
ter buffe r. Di ab lo (Z ero x) quali ty . sw itc h-se lectable ASC II
or IBM 2741 (co rres pon dence) li ne pr ot ocol. 132 columns
@10 CPI, 156 co l's . @ 12 pit ch. Best of all, these are NEW &
UNU SEDI Hyt ype I I mech ani sm.

~~~~~~:5g'~?$~~~~.:;r.~lnol ~~L~ '3995.00

' ....elOIlr •""."., M.,,. fOO~,," 1Ulod •• MOIll y Uu k.. • • W E SHIP OV ER 95%
, '•.' .•e. '",. M"~,.,,.. S" ,,, ' 25C h ,, uur cu toto q tea t ", ,, ,,. ' SOLID STATE SALES OF OUR ORDERSTHE
1 1·lor... ( til) " uuI H . · T' . lfl 'i ISo t ur !"> .tll d n c ct lf lf'r s POBOX 74D
11,.10.. ,. ( I~.,,,, ..NUll 1 4~ H., II\ I' ''ih u f· $ t . C. ll1Ilu ltlcl" M ., .... · DAY W E RECEIVE THEM
Me."'''.. ........., -' ••" SOMERVILLE. MASS. 02143 TEL.16111 547 7053

DATEL'S OAC..()8BC - 8 bit OAe - ' 9.95

8" DISKETTES - HARDSECTOR
$1.75. 101$18.00

LINEAR CIRCUITS,...,., "
LM110 - 1 50
LMJlll~ - 2!o

LM:101- lO
L"' D - 75
LMJI1 - "
LW1 , _120
LMU4 - .•
LMDI - 1 10
LWII -Ja
l M)$1 - 1 75
l",:m - 1 10
LMlIO - 1&
Lrr.ut:I _ 125
LWW - IO
L""" - I 25
L"' l" _ U '
L....I_ -I .
CA:JOl, _ 1.
~-.
CAXlIll - M
lW1O - 1 50
LM537 - 2 50
lM~ - 2 !1O

l ....5l\6 - ,41
LM!l6l!I -M
MO - 2 00"' - ..!IeI - I 2!1
!oI1 _ I 10

"' -.'" .
'" "110 _ ~!1

l11C H _40
H1C_\, _ :JO
1~ 1 _ 50
U111Jl0 _2 50
14Y - 50--.IOJICC - JIO
~1••
U _ _ l11

Jo( !lo4(I. UO
Illarc _ 2 Jl1

DIP SOCKETS

' '' LSlt:] - 111
, "LS1" _ 1 11
ULS1W - 1,11

;:~i~ - :rn
;~: :: : ~
1~LS 1 " _ 12 5
14LS1. U S
14LS170 - 1 70
14LS113 - 130
14LS11~ _ 100
14L$175 _ 1 00
"~LS' " 2 50
14LS11O _ 1~

l U S,., _ 1 15
14l S1t2 _ 1 00

;~~~U ~ ~
"~LSI. _ 1 10
1~L S1" 1 20
1~LS1" _ 110
"~lu.o _ 2 &0
I~LS2'" _ 2 15
14lS2~2 - 1 00
1~LS20 - 2 75
1~LS2044 - 2 50
l~Lml - 1.2t1
1~LS25 7 - 10
l~LS2M - ISO
l~lS25I - 1 &0

'''1.5* - 7014LS21t 70
1~LS:IO - to
, ..LSJSJ 10
14C.S:11 1 50
1.&l.S211 - ISO
1~ _ 10
,..... 10
14lSX1 - 10
14lSMI - «l
14l.U71 - ..
,~ - 211
14LS3M - 50
141.SJ1O _ I.

SA 35A 110A
.00 1.40
.80 1.90 9 .00

1.40 2,60 12.00
1 80 3 60 15 00

200 .70
400 1.20

1.SA
100 ."5

PRV 2A SA 25A
100 1.40 SPIN .17 22 PIN .30

200 .eo 1.30 2.20 14PIN .20 24 PIN .35

400 1.00 1.65 3.30 1SPIN .22 28 PIN .40

600 1.30 1.90 4.40 18PIN .25 40 PIN .60

SANKEN AUDIO POWER A MPS
Si l0 10Gl0 WATI S . I 7.50
Si1020G 20W ATI 5 . 113.75
Si 1050G50WAn5 . ' 25.90..

.22UF 35 V 51. 1.00
4.7UF15V 51l1 .00
6.8UF35V 4/11.00

.47UF35 V 51$1.00 22UF25V $ .40

.68UF35 V 51' 1.00 JOUF6V 5111.00
lU F35V 5111.00 33UF20V $ .50
2.2UF20V 5 \111.00
3.3UF20V 4,. 1.00 100UF15V $ .70

150UF 15V • •95

74LS SERIES

Full W ave Br idges

3111.00

74156 - .75
7"157 - .6a
741eo _ .as
741lS1 - ,80
74162 _ 1.20
741eJ - 12
74164 - .as
14166 _ I'S
141M - 106
14161 - 1.)5
7411'0- 1.10
741n - 1 30
74174 _ 15
74175 _ .75
74171 - .75
741n _ ,75
74180 _ .n
74111 _ UlO
7"1110 - 1 20
7"111 - 1 20
74112 - ,79
74193 - .79
741lM- ,B5
741M _ .M
74IM _ 85
74191 - ,17
74325- 2,25
74365 - ,80
74317 - ,80
74361 - .6!i
75491 - 1.05
75492 - 1.05
aT18 - 1.10

TTL IC SERIES
1446 - .15
7450 - .17
74n - 35
74n - .JS
7474 - 42
7415 - 49
741fi - .45
7480 - .45
7413 - 60
74815 - .75
14811 - .42
7"89 - 1&:1
7490 - .50
1491- S5
1492- 50
7493- .50
7490'_ eo
7495 - eo
7496 _ .60
7"101 - ..35
74121 - JS
74122 - .3$
74123 - .42
14115 - ."5
14128 - 45
14145 - .75
14141 - 1.10
74150 - 1.10
14151 - M
74163 - 55
75154 - 1.10

TRANSIS TOR SPECIALS
2N1J03PNP GETO-!I J I$1 oo
2N1301 PNP GEl0 5 $ _40
2N4I04PNP GETO 5 . . J '$l .oo
2NQJJ·NPN SWITCHINGPOWER " .15
MRF-8:JOh CI RFTreneil tot NPN $ .75
2NJ772"NPNS iTO-J .. .. ... • . .. • • •. • •.. . • • • .• .. • • . " .00
2N49QBPNP$ITO·J .... . • .. . . ...... • • • . . . .• .... . • • 1 00
2N!I08SPNPSrT O·92 .•.. .•••••.•.• . .. . • ... •.•.. . •. 41.1 .oo
2NJ1J7 NPN $1RF ..•... .•..••.. . . • •. •••..•... . $ .55
2N3$19NP NS i TO·JRF . . • . • . • . •.. •.. • .•. . • • . . ••. . $1.50
2Nl420N PN $1'0·5 J I. l .oo
2NJ7f]NPNS i TO·M $ .1'0
2N2222NPN Si TO·1B 51$1.00
2NJ(l56NPNS i TO·J $ _60
2N3904 NPNSi TO·12 . •••... 6Itl oo
2NJ906 PNP S,TO ,92 , 6/" _00
2N5296NPN$iTO·220 .. ,&05
2N1J09PNP6BTO-5 ' .40
TIPJ II NPNS iTO ·220 .. • ••• • •• • • • • . • . ...• • • • • • • • $ .60
T1PJ,28 PNP Si TO·220 ..... .. .. ..... ' .66

14 pin he.dOl'S

Aleo ~lNlAT\JRE TOGGL£SWITCHES
MT ' 06 SPOT 1 06
MTA20S 0 POT , 1.1'0
MTA 2C\6 P·DPOT CENl ROO t1.1S
MSD206 P,DPOTCENTEROf-fLEVERSWITCH.•• • • ' 1.

7400 - .11
74101- .17
7"02 - .17
7403- .17
7404 - .24
7040S - ~

7406 - .33
1401 - 357.- .21
7409 - :M
7410 - 17
7411 - 22
7412 _ 22
7413 - 42
741" - .to
74115 - 3J
7417 - .37
7<l2O - .17
7"25 - .35
7..26 - .3J
7..27 - .JS
7430 - .17
7432- .21
7431 - .21
1438 - 27
1440 - .17
1441 - B5
7442 - .50
7445 - .70
1446 - .75
7441 - .15

MM5387AA CLOCK CHiPS .•. •..... ' 5.95
MM5314 . • . •• . . . . . • . . • • •.. .. • • . . • . . . •. . . $4.75

NO. 30 WIREW RAP WIRESINGLESTRAND
100· .. .. .. . . ' 1.40

74515 - .40 745151 - 1.25
74532 - .40 74S157 - 1.25
74S112 - .85 745156 - 1.25
74S153 - 1.10 745174 - 1.40

74S257- 1.50

TIl. REED RELAY - SPIT 6V 20m. ' 1.00

.,
PRV l A 3A 12A 50A 125A 240A

200 :01 :20 :40 { 30 4:25 6:66

800 :,6 :35 ; ,00 2:50 10:00 16:50
1000 .20 .45 1.25 3.00 12.50 20.00

74500 - .30
74502 .30
74505 - .45
74508 - .40
7451' .35

4- x 6" DOUBLE51DED EPOXY BOARD 111 6" th ick
•.SOea ••. .•. .. . . . .... .•. . . . . . . . .. . .. . .. 51$2.60

PRINTED CIRCUIT BOARD

25watt Infra Red Pulse(SG2006equlv.l
LaserDiode (5pec sheet Included) $24.95

MINIATURE MULTI·TURN TRIM POTS
l OO K . 5K. 10K, 20K, 250K, l Meg. $.75 each . • •312.00

N PFET . . ... .. .. • •... ... . . .. . .... . . ..• .45

~~r~aJT~ : : : : : : : : ::: :::::::::: :::: ::: ::: ::~
ER900TRIGGER DIODES . . •...... .. . .. . . . . . 41$1.00
2N 6028 PROG. UJT. . . . . . . . . . . . . . . . . . . . . . . .. 1 .66

FP 100 PHOTO TRANS•.• . . . . . . . . . . . . . . . . .. . . $ .60
RED, YELLOW, GREENLARGELEO's. 2" 61'1 .00
RED/GREENBIPOLARLEO'.. r .95
TIL·1180PTQ.ISOLATOR ..... . •. . . . ... • . . . .. $ .75
Il ·50PTO·ISOLATOR . . . .. ' .80
1 WATTZENERS: 3.3. 4.7. 5.1. 5.8. 9.1. 10.

12,15 . 18.or 22V 61.1.00

SILICON SOLAR CELLS
..~~• .4VatlAMP " 0.00

IN41481IN914) 151.1.00
.1 or .Ol uf 25V c*am icdiIC.ClPI . 161" .00.1 001' 00.00

EPOXY glass vector board .
111 6" thk k wTth111 0" apecing 4%" x 6~" ..... ' 1.95

7 WAIT LD·65 LASER DID DE IR $8.95

• .75
11.50
' 1.95
" .95

1~ - .JO
14C11- .l\

1<C1< - "
1<13 - 130

"'* - ..
14C13 - .•
14(;151 _ 111
14Cl" _ ur;
1< 110- 1 20
14Cl11 _ U5
1<l a _1 00
14Cl. _ I ~

1<111 -130
14Cl,. _ 1 20
14C17\ - IX!
14C112 - I JO
14<:113 - 1 «1
14CtQl - &0
14C102 - &0
14C1 1~ _ I 10

RIBBONCABLE
FLATICOlOFlCODEDl

I30WlRE
2Sconcl . · .5OIperfoot
4Oconcl. · .7!l per foot
!5OooncI. · .9OIperfoot

--"- - ..4011 - J5

<On - "_, - 315... - .
«Ill - 15
4511 - •
~1~ _ 1.

~1' - 1 00
"!II' _ 120
.wD - 1 00
14COO- •
14CC1O - 11
14C02 _ .21
14Cl» _ ,30
14<:10 _ 11
14C l~ - 1 20
1~C20 - U

LED READOUTS

SU5 DU07 C.A.. 3"
• .85 DL747 C.A.. 0"
t .as HP3400.S- CA
• .85 HP34D5 .8" CC

CIMOS (DIOOE CLAMPED)

.., - "..,. - "
"" - ".-021 _ "!I
.... - 10.... - .
4OJO - .J5
~ - 2.1'5
~ - 11
~ _ 100..., - .
015 _ ~

IIIOiIt _ 1..... - "
~ _ ~5

otQ51 _ 1,10
40W _ 1 10
~ _ 1 10

CRYSTALS$3.45 •••
2.lXlOMl;i z &.144 MHz
• •(XX)MHz 8.COJMHz
3.57LMHl 10.lXlO MHz
5.COO MHz 11.000 MHz
1I.CXXI MHz 20.000 MHz

FCS 8024 · 4 diglt
C.C.lI"d~

FNO 503e.e..S"
FND 510 CoA. .5"
DL-7'04-.3" C.C.

4001 - J54ClO2 _ .

4001 _ 1,10
4001 _ 21

""" - ..
4010 - 45
4011 _ .•
4012 - ..
4013 - 40
401 ~ - 120
4015 - 1 00
40" _ 45
4011 _ 101
40" _ to
40" - ~S
402ll _ 1,10
402 \ _ 1 10
4022 - 1 00

RS232
CONNECTORS

96
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AVAILABLE NOW! ONLYSJ.95
Add $1.00 tor shipping

JAPANESE TMNSISTClP. SUllSmvnON MANUAl.
AA 'rwoJUOble~ ro Jo~

subSohruhon g..;tde for apprC»(IrT'()fe'Y

XOJ 'fCV"\Sl~OO

(0.00<, rbe 2Y>- 2\0 'ff <rod
~ ,.......
InrrC'duef'on . 1('(luOE>i 0 gu OP

to Uf"'lQeol'\tQnd 'ng .oco-ese
rrO""!~yoo

A QO <Xl<)<' 8 '" t1y 11 soil
(QYE> r tx:x>l\

"
FUJI-SVEA Has the Largest Inventory
of Original Japanese Parts Anywhere

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?
TYPE 25·UP 10·24 1·9 TYPE 25 ·UP 10· 24 1·9 TYPE 25-UP 10·2 4 1· 9

,
TYPE 25·UP . 10·24 1·9 TYPE 25·UP 10·24 1· 9

25A 473 .45 .55 .60 25B 346 .30 .55 250234 .60 .70 .8025A 483 2.00 2.20 2.5 0 25B 367 1.10 2.00 25 0235 .60 .70 .8025A 484 1.50 1.75 1.95 25B 368B 1.80 270 25 0261 ,35 .40 .4525A 485 1.40 1,60 1.80 25B 379 .70 .55 25 0287 2.50 2.70 2.9025A 489 1.10 1.25 1.40 25B 381 .30 1.4 5 25 0300 4.50 5.00 5.6025A 49 0 .70 .80 .90 25B 400 .30 2.10 25 0313 ,60 .70 .8025A 493 .45 .53 .59 25 B 405 .30 .27 25 0315 ,60 .70 .8025A 495 .30 .35 .40 25B 407 .80 2 250325 .60 .70 ,8025A 496 .50 .64 .70 25B 415 .30 7 250330 .60 .70 .8025A 497 1.00 1.20 1.30 25B 434 .80 250350 3.80 400 44025A 505 .50 .64 .70 25B 435 .90 250380 5.20 5,40 59525A 509 .30 .35 .40 25 B 440 40 250381 ,85 1.00 1.1025A 525 .50 64 .70 25B 449 1.30 250424 3,80 4.00 4.4025A 53 0 1.50 1.70 1.90 25B 461 250425 2,90 3.20 3,4025A 537A 1,50 1.70 1.90 25 B 463 250426 3.10 3.30 3.6025A 539 .40 .45 .50 25B 471 25 0 427 1.80 2.00 2.2525A 545 ,45 .53 .59 25B 472 25 0 525 ,90 1.10 1.2025A 56 1 ,30 .35 .40 25B 473 25 0526 .60 .70 .8025A 562 ,30 .35 .40 25B 474 25K 19BL .50 .55 .6025A 564A .20 27 .30 25B 481 35K 22Y 1.40 1,60 18025A 565 ,70 80 .90 25B 492 35K 39 .90 1.10 12025A 566 2.50 2.70 3.00 25B 507 35K 40 .90 1.10 1.2025A 606 1.00 1.20 1,30 25B 509 35K 41 1.30 1.45 16025A 607 1.10 1.25 1.40 25B 511 35K 45 1,30 1.45 16025A 624 .70 80 .90 25B 514
:~mo U8 160 18025A 627 3.10 330 3,60 25B 52J 1.70 1.9025A 628 .30 35 40 25 B 526C AN 239 4,20 4.40 4.9025A 634 .40 ,45 .50 25B 527 AN 247 2,50 2,70 3,0025A 64 0 ,30 ,35 ,40 ; 25 B 5280 AN 274 1.50 1.75 1.9525A 642 .30 .35 .40 25B 529 AN 313 3.00 3.20 3.4025A 643 .30 ,40 .45 25B 530 AN 315 1.80 2,00 2.2525A 653 1.90 2.10 2.40 25B 531 BA 511A 1.80 2.00 2.2525A 659 .35 .40 .45 25B 536 BA 521 1.90 2.10 2.4025A 661 .50 .64 .70 25B 3 HA 1151 1.50 1.75 1.9525A 663 3.65 3.80 4.20 25B 539 HA 1156W 1.60 1.80 2.0025A 666 .35 .40 .45 25B 1 HA 1306W 2.00 2.20 2.5025A 671 .80 .90 1.00 25B 554 HA 1339 2.50 2.70 3.0025A 672 .30 .35 .40 1 25 B 556 HA 1339A 2.50 2.70 3.0025A 673 ,35 .40 .45 25B 557 HA 1342A 2.50 2.70 3.0025A 678 .35 .40

4~gl
25B 561B HA 1366W 2.50 2.70 3.0025A 679 4.20 4.40 25B 564 HA lJ66WR 2,50 2.70 3.0025 A 680 4,20 4,4 0 4.9 0 25B 595 LA 4031P 1.80 2.00 2.2525A 682 .80 .90 1.00 25 B 596 LA 4032P 1.80 2.00 2.2525A 683 .30 .35 .40 ~5B 600 LA 4051P 1.80 2.00 2.2525A 684 .35 .40 .4 5 LA 4400 1.90 2.10 2.4025A 695 .40 .53 .59 LA 4400Y 2.00 2.20 2.5025A 697 .40 .53 59 LA 4420 2.00 2.20 2.5025A 699A .50/..64 .70 LO 300 1 2.00 2.20 2.5025A 705 .40 .53 .59 M51513L 2.00 2.20 2.5025A 706 .85 1.00 1.10 5TK 011 3.80 4.00 4.4025A 715 .60 .70 .80 5TK.01 3 7.6 0 8.00 8.8025A 719 .30 35 .40 5TK 015 4.20 4.40 4.9025A 720 .30 .35 .40 / 5T K 435 4.5 0 5.00 5.6025A 72 1 .30 ,35 .40 .40 5TK 43 9 7.90 8.00 8.80

25A 725 .30 .35 .40 .30 / TA 7045 M 2.00 2.20 2.5025A 726 .30 .35 .40 1.40 TA 7055P 2.00 2.20 2.5025A 733 .20 .27 .30 3.20 JAO TA 7061AP .90 1.10 1.202SA 738 .40 .53 .59 .35 / .40 TA 7062 P 1.10 1.25 1.402SA 740 1.5 1.70 1.90 5 .40 TA 7203P 2.50 2.70 2.902SA 743A .86 1.00 1.10 .35 40 TA 7204P 2.00 2.20 2.502SA 744 4.20 4.40 4.90 .45 .50 TA 7205P 1.60 1.80 2.0025A 745R 3.80 4.00 4.40 ,40 5 TA 7222P 3.40 3.55 3.902SA 747 4120 4.40 4.90 .35 40 TA 731 0P 1.30 1.45 1.6025A 748 '.70 .80 ' .90 .80 .90 TBA 81 0S H 1.90 2.10 2.402SA 750 .35 .40 .45 .53 ,59 TC 5080P 5.00 5.20 5.802S A 755 .80 .90 1.00 .55 .60 TC 5081P 3.00 3.20 3.402SA 756 2.30 2.40 2.65 .80 .90 TC 5082 P 3.40 3.55 3.902SA 758 3.40 3.55 3.90 1,75 1.95 UHIC 001 4.20 4.40 4.902SA 764 3.80 4.00 4.40 .53 .59 UHIC 002 4.20 4.40 4.902SA 765 3.10 3.30 3.80 .53 .59 UHIC 003 4.20 4.40 4.902SA 774 .40 .45 .50 .35 .40 UHIC 004 4.20 4.40 4.902SA 777 .50 .54 70 2.00 2.25 UHIC 005 4.20 4.40 4.902SA 794A . 0 70 .80 5.00 5.60 uPC 20C 2.10 2.50 2.802SA 798 ,50 .55 60 .70 .80 uPC 553 1.90 2.10 2.402SA 814 .70 0 0 4.00 4.40 uPC 575C2 1.30 1.45 1.602SA 815 ,60 .70 80 .80 .90 uPC 576 1.90 2.10 2.402SA 816 .50 .64 .70 1.70 1,90 uPC 592 H .70 .80 .902SA 818 .70 .80 .90 6.00 6.60 uPC 1001H 1,90 2.10 2.40
25A 837R 2.50 2.7 0 2.90 .64 .70 uP C 100 8C 4.20 4.40 4.9025A 839T 1.30 1.45 1.60 1.80 2.00 uPC 1020H 1.90 2.10 2.40
2SA 908 8.60 8,80 980 .90 1.00 uPC 1025 1,90 2,10 2.40
2SA 913 .70 .80 .90 .64 .70 uPC 1154 2.00 2.20 2.50
2SB 22 .30 .35 .40 1.10 1.20 uPC 1155 2,00 2.20 2.50
25B 54 .20 ,2 7 .30 2.00 2.25 uPC 1156 1.90 2.10 2,40
2SB 55 .40 .53 .59 3.40 3.70 uPO 861 8.00 8.40 9.50
2SB 75 ,35 ,40 .45 1.60 1.80 uPO 857 8.00 8.40 9,50
2SB 77 ,3 5 ,40 .45 .64 .70 uPO 858 6,00 6,30 7.00
2SB 173 ,30 .35 .40 .40 .45 PLL CIA 3,00 4.20 4.60
2SB 175 ,20 .27 .30 1.45 ' 1.60 PLL 02A 5,00 5.20 5:90
25B 176 ,30 .35 .40 1.45 1.60 PLL 03A 7,60 8,00 8.80
25B 178 ,35 40 .4 5 1.45 . 1 60 C·3001 1.30 1.45 1.60
2SB 186 ,20 ,27 ,30 1.80 2.00 25C F8 2,20 2,70 2.90
2SB 187 ,20 .27 .30 320 3.40 4004 1.90 2.10 2.40
25B 202 1.10 1.20 1.30 1.25 1.40 4005 2,00 2.20 2.50
2SB 220 .90 110 120 .40 .45 SG 613 5.lIO 8.50 8.lIO
2SB 303 .30 .35 .40 2.40 2.65 78L05 .lIO 1.00 1.10
2SB 324 .30 .35 .40 3.55 3.90 MPS U31 1.50 1.70 1.lIO
2SB 337 1.40 1.80 1.80 270 300 SN 7400 .15 .17 .19

FUJI-SVEA ENTERPRISE
o Di VISion of rU}1 SVE'O Inco rporated

P.O . Box 40325 Cincinnati. Ohio 15240
Tp l<,x 21 ·47 :12
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$5.50
$6.50
$6.50
$6.50

----

We have all theparts including hard to find
UHFvariactor tuners and P.C. board.

Call us tor more information.

WANT TO BUILD YOUR
OWN BLACK MAGIC BOX
ON TOP OF THE TV FOR

FIRST RUN MOVIES?

~lo

BIPOLAR LED RED/GREEN
2 colors in one LED, green and red, changes color
when reversevoltage supply. Amazing!

2 FOR $1.60

NIC1200 (12hr) $24.50 EA.,
NIC240D(24 hr) $26.50EA

2.28"

LED DRIVERS
1R 2406G is an I.C. speciaily designed to drive. 12
LED. The number of LED is Iineaily illuminated ac­
cording 10 the control voltage input term inal 21.
Operating voltage is 9 12VD.C. S5.35 EACH

DUEL CHANNELVU METER
P.C. BOARD AVAILABLE AT $4.50 EA.

PROFESSIONAL FM
WIRELESS MICROPHONE

TECT model WEM-16is a factory assembled FM wire­
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis­
tor circuits and an omn i-directional electric conden­
ser. Element built-in plastic tube type case : mike is
6'1. " long. With a standard FM radio, can be heard
anywhere on a one-acre lot: sound quality was
judged very good.
$16.50 ~ j ,_.

This series covers a wide range of level indication
uses, output and input vollage, time related change,
temperature. iight measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements aswell asdesignproblems caused
by using several units of varying size are substan­
tially reduced. 12 LEOs in one bar:

LEDARRAY
GL-112R3 Red, Red, Red
GL-11 2N3 Green, Yellow, Red
GL-112M2 Green , Green, Red
GL-112G3 Green, Green, Green

A NEW LED ARRAY AND
DRIVER FOR

LEVEL METERS

DIGITAL AUTO
SECURITY SYSTEM

~
:0---_

4 DIGITS _

""""CO"II' .. ", - ;{I lJ:.SPECIAL$19.95

• proximity trigge? . •
• voltage triggered
• mechanically triggered
This alarm protects you and itself ! Entering pro­
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas­
senger compartment are cut, the unit protects itself
by sounding the alarm. 3.WAY PROTECTION!

All units factory assembled andtested - Nota kit!

FLASHER LED
Unique design combines a jumbo red LED with an IC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pu lse rate
3Hz @ SV 20mA.

2 lor $2.20

.ti-:? ·::DS'
, ; 1 "'

STEREO AMPLIFIER

MARK IV KIT $31 .50

30W+ 30W STEREO
HYBRID AMPLIFIER KIT .

It works in 12VDC aswell ! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 14S8 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-f i output up to 60
watt s (30 watts per
channel) yet gives out
less than0.1% total har-

$32 50 PERKIT monic distortion between
. 100Mz and 10KHz.

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4­
color LED (1S per channel) to indicate the sound
level output of your amplifier from -36dB ....+3 dB.
Comes with a well-designed silk screen printedplas­
tic panel and hasa 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 canwork with any amplifier from 1W
to 200WI
Kit includes 70 pes. driver transistors, 38 pes.
matched 4-color LED, all other electronic compon­
ents, PC board and front panel.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888 R FEATURES

3
.Circuitry: designed for operationby high

efficient, high power siiicon transistor
, I which enable illumination maintain in a

, standard level even the hattery supply
, drops to a certain low voltage.

• 9" 6W cool /daylight miniature fluores­
cent tube.

• 8 x l.SV UM-1 (size D) dry cell battery.
• Easy sliding door for changing batteries.

$10 50 EA • Stainless reflector with wide angle in-• -11
• creasing lumination of the lantern.

PROFESSIONAL
PANEL METERS

~f
A. O-SOUA 8.50 ea.
B. 0-30VDC 8.50 ea.

-; _. '" C. 0-50VDC 8.50 ea.

1 D. 0-3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

~ r _ All meters white lace with black
Tvoe MU-52E scales. Plastic cover.

lliffilil 0.5" LED lliill
ALARM CLOCK MODULE

ASSEMBLED! NOT AKIT!
Features: • 4 digits O.S" LED Dlsplays • 12 hours
rea l time format • 24 hours alarm audio output
• 59min. countdown tlrner » 10min. snooze control.

ON LY.$7.DD EACH
SPEC IAL TRANSFORMER
FORCLOCK

(FREE)TY-23

(Color Organ)
$45.50perkit

TA·1000 KIT
$51.95
Power

transformer
$1 5.00each

~ - ~ ~ ~: ~. - " - ~ • ~-. R

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

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZER!!

l00W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per­
fect combination with the TA-1020 low T.I.M. ste­
reo pre-amp.
Specifications:
• Output power: 100WRMS into 8-ohm
. 12SW RMSinto4-ohm

• Frequency response: 10Hz - 100KHz
• T.H.D.: less than0.008%
• SIN ratio: better than 80dB .
• Inputsensitivity: IVmax.
• Power supply: ±40V @ Samp

Graphic equalizer have beenused for years in sound
studios and concert arenas but were too expensive
to be considered for home use. Nowwe offer youthe
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-Iinearities of the combined speaker/ room sys­
tem. Fantastic features asfollows:
• 10 double slidecontrols for two channels
• Cut out rumble, surface noise and hiss
• Minimizesspeaker/r oom non-linearities
• Frequency response from30Hz to 16KHz
• 10 tone controls plus defeat, monitor and tape

selector.
• Control range ± 12dB in 10octaves(30Hz, 60Hz,

120Hz, 240Hz, SOOHz, 1KHz, 2KHz, 4KHz, 8KHz,
16KHz.)

• Operating voltage 117V SO/60Hz.
FACTORYASSEMBLEDUNIT, NOT A KIT

SPEC IAL PRICE$117.00 ea

c:.'!!~~~!'~ ~ ~... ~~! • •:
- - -- _.

SUB MINI SIZE FET
CONDENSER MICROPHONE

'-

Specification:
Sensitivity: - 6SdB ± 3db
FED. Response: SO Hz 8 KHz
Output Impedance: 1K ohm max,
Polar Pattern: Omni-directional
Power Supply: 1.SV . 10VD.C.
SoundPressure Level: Max. 120dB
EM4RP $2.50 ea.or 2 for $4.50

NEW MARK III
9 Steps4 Colors

LEDVU
Stereo ievel indicator kit with arc-shape display
panel!! ! This Mark. II I LED level indicator is a new
design PC boardwith an arc-shape4 colors LED dis­
play (change color from red, yellow. green and the
peak output indicated by rose). The power range is LCD CLOCK MODULEI
very large, from -30dB to +SdB. The Mark III. in-
dicator is applicable to 1 watt - 200 wattsamplifier • O.S" LCD 4 digits display • X'tal controlled cir-
operating voltage is 3V - 9V DC at max 400 MA. The cults • D.C. powered (1.SV battery) • 12 hr. or 24 hr.
circuit uses 10 LEOs per channel. It is very easy to .--~==:-:::=':=;-:-:::=';"";;-;------t1 display ' 24 hr. alarm set. 60 min. countdown timer
connect to the amplifier. Just hook up with the • On board dual back-up lights' Dual time zone dis-
speaker output! IN KIT FORM $18.50 play' Stop watch function.

SOUND ACTIVATED
DISCO LIGHT KIT

Latest design electronic color light organ, with both
sound and line input, the three color lights (not in­
cluded) will change colors with the rhythm of the
music: controlled by 3 ranges, low, middle and high.•--:-::::-:-:-:-::--'=:;';;';;~:;';;';;;';"";;';;";";";~=;::;---tl

Ideal for party, bar, or home entertainment. Max. con­
trolled output 1000 watts per color (3 colors) .
Kit Includes aluminum cabinet. all electronic parts.
P.C. boar and transfo er.~

Z
o
a:
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O
W
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W
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~
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FLUORESCENT LIGHT
DRIVER KIT

12VDC POWERED
Lights up 8 -15 WattFluo­
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt­
age coil , power transistor,
heat sink, all other electro-

With CaseOnly nic parts and PC Board. light
$6.50 Per Kit tube not included!

BATTERIES
PK/$10.00~ICKEL CADMIUM

2 PKS/$19.00 BATIERY
ILLUSTRATEO «1j:J PACK
LESS COVER .....:.:J '0 ' SIZE
Output: 3.6 Volts @ 3.0 Amp/Hour. Consists of three each.
1 2 Volt " 0" size Nickel Cadmium Cells stacked and plast ic
f ilm encapsulated. Tabs are provided at each end for etec-

~r~~ir~ dc.o ~naCt~~ O ~:C h~~:e i ~~:~i~~a~oC e~t C~~ '1b: ~~~r::~~z ~ ~ ........:.--------:=---.......:i~~~~!...--.
1'1. " 11 1a . x 7" long. New. Shpg, Wt. each pack, 1 lb.

c...
C

~

SOLID STATE
ELECTRONIC BUZZER

f ~~1'::)
~

New design bodywi t~ see
thru speaker gril l.

SPECIAL PRICE$16.50 EACH

Mini size1" x 3/. " X3/."
Supply voltage1.5V - 12V

Ideal for Alarmor Tone Indicator

1 WATT AUDIO AMP~
All parts are pre-assembled on a ,l
mini PC Board. Supply Voltage 6 J'lJIf!/

9V D.C. SPECIAL PR ICE $1.95 ea. ~

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response trorn OHz - 100KHz ± 0.5dB!
Added features like tone defeat and loudness control
let you tailor your own frequency supplies to eli­
minate power fluctuation!
Specifications: • T.H.D. less than .005% • T.I.M.
lessthan.005% • Frequency response: DC to 100KHz
± 0.5dB • RIAA deviation: =0 .2dB • SIN ratio: bet­
ter than 70dB • Sensitivity: Phono 2MV 47K/ Aux.
100MV lOOK' Output level: 1.3V· Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/t reble =10dB
@ 15Hz ' Power supply: ± 24 D.C. @ 0.5A
Kit comeswith regulated power supply, ail you need
is a 48VC.T. transformer @ 0.5A.
ONLY$44.50
X'former
$4.50 ea.

I .C . TEST CLIPS
SameastheE·Zclips $275 ~
With 20" l ong l eads .

In Black and Red Colors perpair

SOUN D GENERATOR I.C.
Creates almost any type of sound - gun shot, ex­
plosion, train, car crash. star war, birds. organ ext.
A built-in audio amplifier provides hlqh level output.
Operates from one9Vbattery, 28pin 'h
dip; we supply the datas. $2.90 EACH "''''''11--4-

TR-945

POWER SUPPLY KIT
0-30VD.C. REG ULATED =

Uses UA723 and ZN3055 Power . .~

TR output can be adjusted from '"
0-30V, 2 AMP. Complete with PC _
board and all electronic parts.
Transformer for Power Supply. 0-30Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

ELECTRONIC SWIT~C_ ..K, IT
CONDENSER TYPE - •

Touch On Touch Off
uses 7473 I.C. and

12V reiay ~,

$5.50 each ....:.. . ~

$2.75 EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

121 0 3 CR ENSHAW BLVD ., HAWTHORNE. CA '0250
!'H ONE : (ZU) 173· 112 1 • (213 ) n'·S 1U

ULTRA SON IC
SW ITCH K IT

FM WIRELESS MIC KIT
It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de- ..--------=-- ---- _.
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to ailowyou
to have a better response in sound
pick-up, Transmits up to 350 ft.!
With an l ED indicator to signal the
unit is on #FMM2 KIT FORM $7.95

AU-999 $7.50

Kit includes theUltraSonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic partsand
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door. alarm system or
counter. Unit operates by 9-12 DC. $t5.50

COMPLETE T IME M ODULE
0.3" digits LCD Clock Modulewith month

~
and date, hour, minute and seconds. As

6 U9 we ll as stop watch function!! Battery
1 and back up light is with the module.

- . Size of the module is 1" dia. Ideal toi
use in auto panel . computer, instrument
and many others! • $8.95 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 $3.00

~AC
12VAC
16VCT AC
6VDC

12VDC

B EL202

51.75EA.
51.75EA.
51.75EA.
51.25 EA.
51.25EA.
51.25EA.

B

KIT FORM
$8.75EA.

3Y2 "x6"
3Y2"x6"

3"x5"
3"x3VI"
3"x4"

21,'.."x5'lz"

BEL101

II

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplifier as well as your ..__....::;;:..:,,-__.....:;;;;...;.:;;;.:..,__=:.:..:::.:.:.._ _ ...:.::..;:::.::.::::..:::.:.::.=..::.::.:.:::.::~:;..::.:;;. •
speakers. A must for OCl
circuits.

M·34

BEllO!
SB072
M·34
CIRCUiT FIT
BEL202
BEL·OOB

PUSH-BUTTON SWITCH
N/Open Contact

Color: Red, White, Blue, Green. Black
3/$1.00

II/ClosealsoAvailable
50C each

lARGE OTY. AVAilABLE

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 HybridIC all electronic parts
with PC Board. Power supply ±
16V DC (not lncluded). Power

Super Buy band with (KF1% ± 3dB). volt-
Only $lB.50 age gain 33dB. 20Hz - 20KHz.

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worryabout battery,

Model F-179 because it hasnone! Easy
_ to carry in pocketand handy

to use. Idealfor emergency
light. It generates its own

electricity by squeezinggrip • _ _ ==. ......l::.:;:.:::.:....:~:..::l~~Cll<.I_.

lever. Putone in yourcar.
......__ boat, camper or home. You

may need it some lime!

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 ..--=== '-=
-::='I microphone that comes with the kit.
..". . J allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC-l0S electronic parts. OSC coils. and P.C.

$11 .50PER KIT Board. Power supply 9VO.C.

I
::-~· HEAVY DUTY
~ CLIP LEADS

, \) 10 pairs - 5 colors Alligatorclips on a
22" long lead. Ideal for any testing.

$2.20/pack
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$1 4.50

TUNES SYNTHESIZER
The AY3-1350 is a MOS microcompu ter
synthes ize r of pre-p rog rammed tunes for
app lic ation s in to ys. music bo xes. and
door ch imes. The standard de...ice has a
set of 25 different popular and classical
tunes. In addition there are 3 chi mes
making a total of 25 tunes

•• NEW! •• S-100 DUAL
PROCESSOR CPU BOARD

The Dual Processor Board Is here .. • and CPU
boards will never be the same again. 8088 CPU gives
tru e 16 bit power with a st andard 8 bi t s- 1oo bus; an
8085 gives compatibility w ith CP/M and 8080 soft ­
ware. Acce sses up to 16 megab ytes of memory,
meets IEEE S-1OO bus specs, runs 8085 and 8086
cod e In your existing malnlrame as well as Microsoft
8086 BASIC and Sorci m PASCAUM' " , and runs at 5
MHz lo r speed as we ll as power . Introductory pric es:
$385 unklt", '$495 assm, $595 CSC· · .........................................

: "sock ets , bypass caps pre-sold ered in pla ce fo r ea sy :
: as se mbly :

5~~~i~~en~ p~~~~;m~u r high·r e lia bility Certlll~ Syst em 5..........................................
TERMS: Cal res add tax. A llow 5% fo r s hi ppi ng, ex cess
refunded. VISAeJMast erc ard · orde rs ($25 m in) ca ll
(415) 562.Q636, 24 hr s. CO D OK w it h st ree t add res s for
UPS. Pri ces good throu gh cover mon th o f maqazfne.

®,~~~~~.~
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THE ENHANCED/ADVANCED
Z-BOA S-100 CPU BOARD

Superior desig n in an IEEE-compati ble board
gives the power for fu ture expans io n as well as
syst em flexib ilit y. Inclu des all sta ndard Z-80A
featur es alo ng wi th power on jump/clear, on-board
full y maskable in terrupts for in terrupt-driv en
systems, selec table auto mat ic walt state insertion,
provision for add ing up to 8K of on-board EROM, 4
MHz operation, IEEE co mpati ble 16/24 bit exte nded
address ing. $225 unklt", $295 assm, $395 CSC··.

FEATURES
* Minimal external co mponents •
* Auto matic SWitch-off signal at end of tu ne for power saving
* Envelope cont rol to g ive org an or piano quality
* seq uential tune mode
* 4 door capabi lit y when used as door ctnme
* Ope ration With tunes in external PROM if requ ired

(2708)
* Singl e supply (+5V) Operation
* Tunes include: STAR WARS, BEETHOVEN'S 9th & 5th, JINGLE

BELLS , YANKE E DOODLE, STAR SPANGLED BANNER
CLEMEN TINE , GOO SAVE TH E QUEEN, 0 SOLE MIO, WEST
MINISTER AND DESCENDING OCT AVE CHI ME PLUS MAN'r
MORE!

WITH DETAILED SPECS
AND INSTRU CTI ON S

*;~l£1~1iI' --­
*:~~·: : ~ ON H8 MEMORY
~:' Limited quant ity : 32K static RAM, klt l~rm
~. With all parts , document ati on, mounting
:~i":,: bracket , etc . Includes solder masked, tu lly
legended board for easy so ldering. 32K kit: $549

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three osci llators.
three amplitudeco ntrols,prog rammab le noise generator,
three mixers, an envelope generato r, and three D/ A
converters that are contro lled by 8 BIT WORDS. No
externa l pots or caps required. This chip hooked to an 8
bit micro processor chip or Buss (8080, Z80,6800 etc .) can
be. software controlled to produce almost any sound. It
will play three note chords, make bangs, whistles, sirens,
gu nShot s, explosions, bleets, whines, or grunts. In
addit ion, it has provisions to contro l its own memory
chips with two 10 ports . The ch ip requires +SV @ 7Sma
and a standard TTL cloc k osci llator. A tru ly incredible
cir cuit.

$14.95 WIB asic Spec Sheet (4 pages)
60 page manual with S-100 interlace instructions and
several programming examples, $3.00 extra.

Top quality AC-OC cassette
recorder, modified to provide
5 continuous hours of reo
cording and playback of tr ue
f ideiity, distortion-free sound

on each side of cassette for .~.i••••rf
a total of 10 hours. Unit has .,
many special built-ln fea­
ltJres. TOK D-C180 cassette
supplied. ONLY '$125.00 ..~

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. M/C, cod's
okay, quantity discounts available. Money back guar.
Free data.

AMC SALES. Oept. 19 9335 Lubec st, BOl 928
Downey. CA 90241 , Phone (213) 869-8519

CIRCLE 27 ON FREE INFORMATION CARD

Solid state. Self contained. Excel­
lent adjustable sensiti vity. Voices
or other sounds activate and con­
trol recorder. Uses recorder mike or
remote mike.

2v.. x I :y" x W' $24.95*

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easily i nsta ll ed. No
monthly charges.
FCC APPROVEO

1.59

(303 ) 781·5750

(CA3046) Transi stor Array 75
400V 6A TRIA C TO-66 . . . . . . . . . . . . •75
RCA Transistor Array 80
Tone Decoder . .. . . . . . . ... . .. . . . . . .•99
PLL CMOS 99
Quad Comparator .... . ....... . .. .. •89
High Freq NPN TO-92 6/1.00

NPN GEN PUR 811.00

VCEO =450 VDC IC =3A (SA Peak)
FOR TV HORIZONTAL SECTIONS; HIGH
VOLTAGE REGULATORS
REPLACES; 2N5076, 2N5077, 2N5838, 2N5665,
BDY94, BU126, 2SC2121, 2N5840, 2SC1046,
2N5466. T1 P556 AND MANYOTHERS.

••LLli ELECi•••ICI

LM3046
RCA 40430
CA3086
LM567
CD4046
LM3302
2SC1849.
MPS A20

RECHARQEABLE "'A NICADS l~

USED-EXCELLENT CONDIT ION~ C241lS1 78.

NPN HIGH VOLTAGE

~
HOUSE #
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2fj22 22 IU Io. l STOIll. r OR AlOV [ l. I,

l ' YOV " "wl ALREAOY P\l RC" "UO '''E T 17 " 1077 e".' lOU IolAY IUT
H. E PC 'OA. O ... 0 IhlT RIJCTl O'rI I C"lY . C23lit5 $... 00

• Minimum order $5.00
• PI. IS. include $1.00 for postage

CHANEY • Visa, Me and COO aee.tpted
e lectronics in c • Phone orders art welcome

SOUND EFFECTS GENERATOR BASIC KI
' ' ''' C.. Utl Y ( U CTROIllU;S """I( U IT POS S IIL[ TO 'V I LO TOUIt 0W'l'
J.OUfilQ [ H[ e Tl C[Jrr.U 11 0 A . I T..out '~["DI"'C J. r OIlT\lIlo[ . WE SV"L T
'OU . IT " 1 .. ( Tl 7 /lll77 SClJ"'O CHI ' ""VS U. [ TC.. [ O ' hD DIUl LEO
c;L J.$$ [ POI(" PC "O Ul D lilIlT.. SC.. O'ATI C ' ' 0 L AYOUT , "'"tUC TIOillS.
r " I ' OU O .... l([S IT 1 ' '''1.[ TO eune J. CEi'I[ IU TClft CAI'AIL E Of
h . AS£ 1l I OUloOS , LOCO"ClT I .,,[, Sl REI" , At IlPL.I."'ES , CLOCKS , ETC'I
DOE S hOT 1l[ !?Ul RE DIP SWIT C" U OR CH ' U U PEIr,I IV[ ''''''UIV Al •
COMPDI,E" U . You I IJt>PLY OlolT A r rw $ U IoOAI!O RE. ISTOR S, CAp · I
le ITOR I , "" Ife " u , POTl , I P[ AIt(ll , Zl.2U 2 TRAUISTOII AltO ' V ~

U TTERY. 'B8r BUIC 1(11 COloU " '!I "" !Ie~
r 17 ~ 1, 77. P( ' Ol RO (2 3&63
".0 I JrI ,TIIUCT I 0111 OhlY $5.9 5

StrobeTube &Tngger I2J LED ~-c: 'I. ....12J Flasher

• •~ 4 . " " tjl2J Kit
$[~;~ ~I?~:;;:~ -;~'i=~::__

~ l . -e : ~;~,ll " mlfii1 ~""I'C_ ..•......$2..4-.
. L l e ~ tl~, •

6VDC Xenon I2J Digital ~
Flasher I2J Counting •
Kit I2J Module ~ .'11

I!l ='':£~... '. ~J...
I2J --'--- '171I2J :::':..-:: ::-;_.

·-1':':2~0~V:":'A~C;"';"~~·"':_'--"'- -12J Wheel of ..

Xenon ~~ I2J Fortune '
Strobe Kit ~ _,. I2J :::-:r..::::. ' " .
--_.- 1 I2J . < .~ ...- ('~J~
;:·P.::t "<11 I':' "'J I2J :i::::='::: " r]w
;:;:- $7 .50~~=~:'t,JlIOI $8~99

12J12J12J12J12J12J12J12J12J12J12J~12J12J12J12J12J12J12J12J
HIGH OUTPUT S ILICON SOLAR CELLS

'liE IIOW n OCl( A FIA.L l l 11[ OF n.llE HUO TO rlhO CELLS WIli e H
CO"' '1[ IIT l l r.IlT DI AECTl Y I " To ELECTR I CIT Y. [ ACH CELL (;[" [ AAllS
J.PI"1l0 .r.1H4l[LY . ~'5 '101.1 Uf O C.( II[ UT U CUIIIII(IlT AS '''(!'o il IE LOW.
CO" "' [ t 1 CU ll I II SEIl I ES r CA "«l ll [ " OU lt[ U O c o" ..ecr CELLS I II
" .IULLEL rolt "'ORE ClORltE"'T . HUI T on[lll TYPU UE L i STED III

'.Ull CAU Lccl 2~ l ~ ~ Z~ll L C~~~l ~~~~~' ~~ ~~~
2" 1/2 C[LL 2'5l>oc4 C2~1 55 $3. 00

~
2" " Hel [ e( LL soc-, C2\15& $5.'50

3"1/3 c[ LL 3000<A C2\151 $3.2 5
~' 3" l l2 c[ LL S()()o.<A C2\ IS8 $'5. 50
~ JII IIiII(CLE CELL 7SQou, C2 " 1 5~ $8 .5 0

"" lolHOl[ CELL 1. 3 . ...s C2 ~ 1 '0 $10 .00

~
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Sound Effects Kit 17.50
The SE·Ol ls acomplete kltt hat
contains all the parts to budd a
programmable sound ettects
generator . DeSigned around
the new Texas Instrum~ts

SN76477 Sound Chip , the
board provides banks 01 MINI
DIP sw.tcnes and pots to
program the various com­
emenensct ute SLf OSCillator .
VCO, Norse. One Shot , and
Envelope Cont rols,A Quad Op
Amp IC is used to Implement
an Adjustablo Pulse Genera­
tor, Level Comparator and
Multi plex OSC illator lor even
more versali llt y. The 3':' '' x 5"
PC Board features a protot ype
area to allow lor user added
CIrCUitry . Easily programmed
to dup licate Explos ions,
Phasor Guns, Slu m Trains. or
almost an In' lnite number of
other soun.ds. The umt "'as a
multiple of appll cattons The
low pnce Includes all parts,

assembly manual, pIVJoiramming charts. and detailed 76477 ctup speer­
hcations. It runs on a 9V battery (not lncluded). On board l 00MW amp
Will cnve a small speaker directl y. or the Unit can be connected to your
stereo With incredibl e resultsl (Speaker not Included).

• 76477 CHIP IS INCLU DED. EXTRA CHIPS 3.10 EACH

• $17.50 LE SS SPEAK ER & BATT ERY

1/2W RESISTOR ASSORTMENT
A goo d mi x 01 5~ and 1~ values in bot h tuuteao and PC lead devices . All
new, fir st qua lit y

(Asst) 200 piecesl2 .00

7 WATT AUDIO AM P KIT
SMALL SINGLE HYBRiD IC AND COMPONENTS FIT ON A 2- x 3- PC
BOARD(INCLUDED)_RUNSON , 2VDC.GREAT FORANYPROJECTTHAT
NEEDS AN INEXPENSIVE AMP, LESS THAN 3... THO @ 5 WAITS
COMPATIBLE WITHse-ci SOUND KIT . ss.ss

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC
EYE. USE UP TO 25 FT. APART. COMPLETE KiT. ALL
PARTS & PC BOARDS. $21.50

~
THE PERFECT TRANSFORMER

117VAC primary. 12VAC secondary @200ma
'. , Great lo r ali you CMOS, or low power TTL

projects. PC board moun t. 99c ea. 3/$2.50
Size; 1.5" W x 1.25" D x 1.25" H

XAN SUPER DIGITS
.6" JUMBO LED RED

6920 CO MMON CATHO DE 99
6640 COMMON ANOOE . 7 SEGMENT

NOW A SUPER READOUT AT A SUPER BUYI These are ' .ctory fresh
prime LED readou ts, not seco nds or reject s as so ld by others. Compare our
pr tce and send fo r yours toda y, but hurry , the supply is lim ited!
SPECIFY : COMMON ANODE OR CO MMO N CATHODE

PARTS
, Bar /Graph Dr iver 2.50

5V lA Regulator 99
'hA TO-5 Reg. 5V (Hse. • ) 60
Tem p. T ran sd ucer , " •... ," 1.10
T im er Ie ... ..•...• • ••. , .. , . ....•..• .... .•49
Vo lt age Reg . 14 Pin D ip . . .... . . . . . . . . . . . . •50
1A 12VReg 99
P.U.T. WISpecs 50
Opto Isol ato r W/ Sp ec s , . . . .60
2W Audio IC WISpecs . . . . .. ... . . ....50
Dual LM380 WISpecs 1.09
PNPPower TO-220 3/ 1.00
NPN Comp. to TIP-30 (Hse' ) 3/1 .00
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Model $1495
8P200D-69TR ea.
• 20oz. ceramic magnet

~
. _ - -- .. ,

:1 .$
• :$:!

- ••· . • _0

20
MHz Dual .
Trace Oscilloscope
Model LBo-508A wrthprooes

Call for Discount Prices

Miniatur_e High Fidelity
3-Way Stereo Speakers
MINIspeakers
MAXI
sound
Model
HF-9
$6950 pr Reo,S14995

• Die Cast Alummum• l ong Throw
Woofer • Soft Dome Tweeter
• ExtendedMidrangeSpeaker
o 80-20.000Hz 050W,8ohms

fOllQ!W!'
855 conkltn St. F AOOFORSHIPPING ·COO" extra
a Master Charge \ ANa INSURANC50E 00 $3.50d 10$ Z .. •. . 00
• BankAmerlcar $251 .00 to 500:00 ..... ~ . 50

VISA. COO 501.00 to 750.00..... 10:00
~ Money Order o~~)l0Jl:o~OOO:OO __.:::: 1Z.5O

~bITW 800dd645~9518
FREE (inN.Y, s~t call (516) 752".:..00_-5_0__

DIGITAL MULTIMETERS

j Sioe'.I. Hick.k\I
PDM35 LX 303

fS.fJJ ~49~~5 $69
50

"

! n , " . 'j

. . -..--- Beckman
~ TECH310
I~~::'~ .4 . . 22 MU Input
(· ~i "\... ~. resistance . 10 Amp,, " AC DC01500V Overtoac
\ • 6KVTransient
~ Protection e 2 year
~batteryhle

'140.

Transistorized
LCR .c=.."---.,,,

Bridge
ModelLCR-740
• Highly accurate 3 digit readout. •
Operates on one 9Vbattery orwrthAC
adapter . Measures inductance.
capacitance. resistance and lossfactor.

LEADER 25 MHz •••• •• ~ I

~
. . . D.ualTrace $ : , . "

_ _. _ TimeBasec.~ ..It
e <- " e , " with Calibratea

RF Wide Band Signal Variable Delay
Generator ModelLSG·16 ModelLBo-515A with probes
• Solid state FET OSCillator CirCUItry . • 1 ~ sec to 5 sec built-in delay100 kHzfa100 MHz treq, range0300
MHzon harmonics

ffi.-~. !
8

Chess Challenger 7
.7 level! of play .....;.. ~

Model88C ,
Reg _Sl10 .DO 11I.*.'10-' .
$7995:fbr.~·:t.< .

Stereo Power Booster
ModelPOW-40
• 4QW stereo
• 20Wper channel
• sass boost

CAR STEREO PRODUCTS
In-Dash Car Stereos
~ a-Track Tape Playerwith

.~.==' - AMtFM/MPX Radio $52 50, ,") U ModelC-777

~
. Auto Reverse CasselteTape

_~ Player with AMtFMtMPX Radio
.~ ModelCAS-999 $7995
~. CassetteTape Pi~yer with

• . (- AMIFMtMPX RadiO $57 50ModelCAS-888

4 Pc Standard StarterKit • One( 11 S:anoardCommandReo S87 95
~lOod~: • 1,\ 1; ,21 lamp MMules • Onl' 111 Appliance $795 0
5 Pc Ultrasonicstarter Kit - Onl" 111Deluxe UltrasoniCReo 51 1295
~f,~;~~\~~~:~I: : 8~: ,\\1~:;I~a~~clu~~:mote Un,l • T1\0 $9995

lJ"'p uco ures $14 .50 $lailcla rO Command Console 536 .00

~" ~~~~~~~ ~:~~~~ ~1::;g Ul t las.~~~cH~n~~~~ ~~~?~e S59 . 95

MagnifierLamp
Preosion ground and polished

~~~~rllr~~~~~ens·S4950

Portable Digital m~~!j;4;#~1/:4~t/~t~'
Capacitance Meter ~
• Measures capaotance from
O.lpFto 1Farad0Resolves to
O.lpF -10 rangesfor
accuracyand resolution e 4

~I~'s~~si~~~;:~ LEO dISplay Mo del820

•

-- __ 31/2-Digit DMM
, @lJ with LCD Readout
, ~ . . ~ • O .1 ~ O DCaccuracy. O .5 ~r- tCo dISplayfor high

. readability. 100J,t A current
-. _-_ range 0100~V . 100nA.001
'-0 _ _ t 11 resolution _. BatterylIfeof

I • ~ . over 100hours. Shteldeli to
slay accurate In RFfields.

Mo del2815 Lowbattery warn ing
Dual Trace 5" 30 M_.:..:H.=z _____
Triggered Scope
• RIsetime11.7 nSor
less. BUilt-in signal
delay line. Flat
response with smooth
rolloft past 30 MHz 0
5mV/cm vertical sensitivity
Probesincluded

Call for Discou nf Prices

AIDS ~' J.~ Cordless Solderingi: . 60 Iron $2995
I" -----__WAHL

,I: . . TIwunal-SP."i $29~95
I '.' , I Circuit Tester

. Finds faulty components
Made; Model QUICklyand easily

7800 5800 Weller'Controlled
Output Solde ring~de l WTCPN

Station Reg .S77 50
Econo-Lamp $5495
• Spring balanced arms.
Tension control knobs. Baked
enamel fmish e Colors: Red.
Yellow.Bl ue.Black.Oyster
White .0UL for 60W
ModelXL-334A $1695

TECHNICIAN
Weller:Xcelite'

Attache
Style
ModelTC100 'ST
s~i1 '29995

Service
Master
Model99·SM
S~eB5 '4995

EDSYN SOLDAPULLT~

Desoldering Tool '1695
..;,--_.....-,7'-= ModelOS017

Logic Probe
• Compact crcurt powered.

~~~ecc~ g~~~\LSHsTh~g~o~O
compatibility

$4 4 95
Function Generator
~e~d~1~ ~09\ $15795
• Sme-. scuare- .
Inangle-and '
separateTTL

~~~:~~ wave _J

100 MHz a-Digit Counter~- - -'- .-;;.
o 20 Hzto 100 MHzrange0LEO dISplay : II .' '. c '
o Fully automatIC Reg. $1 2 7 50ModelMAX100 S15000 ,

Preassembled Proto Proto Board with
~ Boards Built-in Power

~:~le~~$4995 Supplies
Fully assembled breadboard • Regulated
contains four aT·59Ssockets. • Short-proof
seven OT-59Bbusstripsand four Reg. $154.95

5-way bindingposts $12995 ModelP8-203A

31h-Di.git 0.1% Digital~, Model3001
Capacitance Meter RegS19000
09ranges Irom 1999.PFto1.99 .9 ~F '=$170
.0.1% of readingaccuracy. Auto
overand under range inmcatton

B].jjjjJJJ8J Jo:II.CKOK $1 6 9 95 SPECIALS
30 MHz Digital CB ~

In-LineTester~'~ RCA-VIZ IIPortable 0Measures all 4 ".'~ ~ Super Chro-Bar
Frequency ~;~r~~:~:;t~~tP~t ' ~ . ModelWR-538A I
Counter Frequency 0Power Reg ,S12995
Reg S130 DO 0SWR0Modulalron·. Model388 $8995 _._- r I
$6p .~porta~ l e VOM RC Circu it Box U. ,-.·b .s.:

. _ Multltester 0.36r.eSl.SlOrs t1511 -! t !.~ _!c
... I . 20 Kn VDC to 10 Mil) . 18 H_ . e , ~~ ~ __ t,.... .~

& . - . . • 010 Kll VAC capacrtors (100pfto ' :~~ ,~,
,~....-~<i'l I, • . 0 22 ~f) 42 "Jo,jl , ='""'"

"-.::::§); - ,' • $1995 Reg .S49 95 $ • ;;":__::::.:... -::..:::..:.
••""" .~....".m '""ude, testleads ...., W< "'.

TELEPHONE Tel~~:'~~;:r ing
DEVICES ~"~!JiJ::MURAPHONE .' , . " •• --- 'I

Cordless u~;;e~~",,~~~;.~;J ~~
TelePhone reJ~T' r:::T
System • Model 1550 - Mode: 1500

1 RI'Q SS9 95 I( ) ~ Automauc DIaling Call cceuor$74 95 , .I R' 9 S39995 Model 1400 Reg53'995
~~ $2 7 9 95 $1 99 95 $24 9 95

~~t. GTE F liP-PhOne~~
' :;:::':'.-.'. -$3795 ~. _~»~~'TI

lESl EQU\PMENl r lOOlS r

lElEP"ONE D(\J\C~\;S
AUlD S!.~~~!.,!.!~!"'M'''H 'rom "', ad

fREE 8 pc.ToolSet(value .

101



ADVERTISING INDEX 32 Leader 22

Package .Offer RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

to MCM Audio 85

41 MTI-Mobile Training Institute 80

27 AMC Sales 100

ATV Research 83

ELECTRONIC TECHNICAL DATA
DD a ta Books only

DAp p lic atio n s $9 9;.._...~O:DP r ice Lists ,,~

DC ro s s References

Free Information Number Page
54 Mercury Interna tionaL 39

23 Meshn a 96

Micro Managem ent Syst ems 84

CIRCLE 17 ON FREE INFORMATION CARD

CIRCLE 51 ON FREE INFORMA TION CARD

RCA 13

Rye Industries 72

Ramsey Elect ronics 93

Poly Paks 92

PacCom 80

Radio Shack 88

Panavise 79

Howard W. Sams 15

Solid State Sales 96

Sabtronics Cover 3

Spacecoast Research 84

National Technical Schools 28-31

20 Optoelectronics 2

NatIonal Radio Institute (NRI)-Dio. of
McGraw Hill 8-11

~6

1. 5 Volt, 3 amp, Regulated Power Sup-
ply. Great for TTL Project s $19.50
2. EMM 4200A, 4K Static RAMs, Ceramic
A local memory bo ards manufactu rer
closed. We bought the new memo ry
boa rds and took these 4200A static RAMs
out. They are tested and 9O-day guaran­
tee d 100% goo d.
Prime tested 4200A 4K RAMs $5.50 ea .
3. Super Saver. Micro PD411, Cera mic 4K
x 1 dynamic RAMs 8 for $10.00.-. os<-BELTRONIKS

5151 BUFORD HIGHWAY ..... DlI

ATLANTA. GA 30340
404-458·4690

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burning Culling, Rifle. Pistol.
Pocket. See in Dark -Shotgun Direct ional Mike ­
Unscrambier s-Giant Tesla-Stunwand-TV Disrupt­
er- Energy Producing , Surveillance, Detect ion. Elec­
trify ing, Ult rasonic , CB. Auto and Mech. Devices. Hun­
dreds More-All New Plus INFO UNLTO PARTS SER­
VICE. Cat alog $1. Informalion Unlimited, Dept. R8 Box
716 Amhers t, N.H. 03031.

49 Micro Mart 92

26

47

34,36 O.K: Machine & Tool 33,36

40 Ora Elect ronics 42

52 Netronics 41

4 Sprague Products 38

38

8 PAIA 79

13

14

55

56 Yamaha 6

Tele x Communications (Hy Gain) 24-?5

18 Wersi Electronics 40

Karel Barta 83

Bullet Electronics 100

B & K Precision Dynascan Corp 76

Bright Electronics 84

Chromatronics 77

Channellock 32

Chaney Electronics 100

CIE -C1eoeland Institute of Electronics 18-21

CFR Associates 96

Command Productions , 86

Deltroniks................ ............ ....................... 102

EMC-Electronic Measurements 86

19 AP Products, Inc 34-35

3 Aaron -Gavln Instruments 72

22 Actbe Electronics 87

7,43 Adoanced Computer Products 94-95

Fordham Radio Supply 101

Lakeside Industries 83

IseET 40

21 Fuji-Svea 97

Adoance Electronics 23,37

441 Concord-Computer Components 86

Dage Scientific 83

28 Delta Electronics 84

42 All Electronics 84

39 American Antenna Cover 4

51 Ancrona 102

45 International Electronics Unltd 92

29 Hickok Electrical Instruments 27

Grantham College of Engineer ing 79

2 Hustler, Inc : 22

48

JS&A I

Information Unlimited 102

9 Fluke 5

25

6

11-12 Formula International 98-99

5 Global Specialties Cover 2

35 Digi-Key 89

33 Godbout Electronics ., 100

30,53 Heath 17,75

17 Jan Crystal.. 102

24 Kester Solder 75

37

15-16 Jameco Electronics 90-9 1

TUCSON
4 !118 E. Bro adw ay
Tucson, AI BS? 11

(lOl llll·2J41

@ Today!!!
ANCRQNA .

StncI Chid or MDM'f OJdIlf to P.O. Box 22D8R.
Culver City, CA 90230. t JM. rtsldents add
8%ults tilX-"'dd$ 1 . 00 la ,_ po"t~" lldlltndlllll­

MISt... CIIMgt I!Id VISA Mkomrd. Pltt H indldt your
lnmbali 1llImb. 1IIdu pir,11on d.l. Willi order

PHONE ORDERS: (213) 641-4064

2400Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936·2397

PORTLAND
112 5 N E. 82n d Av •.
Portl,nd. OR 9 72 20

(, nl254-i"l

ATLANTA

SUNNYVALE

SANTA ANA
1300 E. Ed ,nger Av.
Santa AI'l' , CAo 927 05

(1141 " 7·1424

1054 E. El Cammo R..l
Sunnyv al•. CA 94 0 8 7

14(11) 24] -4 12:1

LOOK AT WHAT YOU 'LL GE T!
T""

TrtIt PI~S

1. Moto,olo Mu to, Cot. log 338
2. Motorolo 1980 Price List. 48
3. Motorolo Voltoge Regulotor Hondbook 202
4. Motorolo MoS Cross-Retoronco Guide 4
5. NPC-Tronsistor Hondbook 163
6. Signetics LS Guide 176
7. Ferronti Timer Applicotion 16
8. Fujitsu-2716 Data Sheet 8
9. Silicon Generol-LM317 ooto Sheet 4

10. Silicon Generol-LM323 ooto Sheet 2
11. Silicon Ge.orel· 1980 Prico List 12
12. Silicon Ge. eral· Product Cotolog · 218

Take Advantage
of This Offer3330 p,. dmont Rd. N E.

Atl .nt•. GA 3030~

l404I21t ·71D1a

CULVER CITY
, 1080 J . ff.rson Blvd :
Culv. r CIty. CA 90 230

(1111311·3515

Jan Crysta ls

• CB
• CB standard
• 2 meter
• Scanners
• Amateur Bands
• General
Communication easy .
• Indust ry to
.- Marine VHF charge
• Micro processor crysta ls

Send 10cfor our latest catalog.
Write or phone for mo re details.

HICH STABILITY
CRYSTALS FOR
FREQUENCY n o
OR TIME J1J1JL
USE THE BEST
BUY
JAN CRYSTALS•. .~
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Sabtronics gives you DMM and Frequency
Counter kits with more features, better

performance and incredibly lower prices
Model 20l0A Bench/Portable DMM:
$79.95 kit
Featu res: 3Vz digit LED display . 31 measurement
ranges 6-Function s · 0.1% Basic DCV accuracv »

Tou ch-and ·hold capability • Hi-La Ohms « 40 Hz
to 40 kHz frequency response s Auto Zero , Auto
Polarity • Overload pro tected • Ov erra nge indio
cation > Single chip LSI logic. Laser-trimmer reo
siste r network and ultra-stable band-gap reference
for better long term accuracy · Built-in NiCd bat­
tery charging circuit.
Brief Specifications: DC Volts 100fLV to 1000V
in 5 ranges; AC Volts 100fLY to 1000V in 5 ranges;
DC C urrent O.l fLA to lOA in 6 ranges; AC Cur­
rent O.lfLA to lOA in 6 ranges; Resistance O.l Q to
20MQ in 6 ranges; Diode Test Cur rent O.l iLA to
1mA in 3 ranges; Input impedance, lOMQon AC
and DC vo lts; Po wer requ irem en t, 4.5 to 6 .5
V DC (4 "C" cells) o r optiona l AC adapte r /
charger.

Mode12015A Bench/Portable D M M:
$89.95 kit
Same features and specification s as Model2010A
except with large, 0.511 LCD 3Vz digit display.

Optional Accessories:
#AC-115, AC adapter/charger $7.95
# T HP -20, Touch and Hold Probe $19.95
#NB-120 NiCd Battery Set $18.75

$99.95

Model 86l0A Frequency Counter:
$99 .95 ki t
Features:8-digit LED display. 10 Hz to 600 MHz
guarante ed frequency range (5 Hz to 750 MHz
typical) • 3 Gate times • 10 MHz T C XO Time
base · Auto decimal point . Ov erflow indicator .
Leading zero blanking . Resolu tion to 0.1 Hz >

Built-in charging circuit for NiCd batteries.
Brief Specifications: Freouency Range, switch
selectab le, 10 MHz, 100MHz, 600 MHz. Sensitiv­
ity, ± lOmV RM S to iooMHz, ± 50mV RM S,
100 MHz to 450 MHz; 90mV RMS 450 MHz to
600 MHz . Impedance, 1 MQ, 10 MHz and 100
MHz ranges; 50Q, 600 MHz range • Ga te time
(switch selectable) 0.1 sec, I sec, 10 sec . Temper­
ature stability, 0.1 ppm/oC • Ageing rate < ± 5
ppm/ yr. Accuracy, I ppm or 0.000 1% • Input
protection, l50V RM S to 10 kHz (declining with
frequency) · Power Requirement, 4.5 to 6.5V DC
@ 300mA (4 "C" cells) or optional AC adap ter!
charger (7.5 to 9V DC @ 300mA).

Ordering information
USA-Add $6.00 per kit for shipping & han­
dling. Personal checks have to clear before
go ods are shipped (allow 2-3 weeks). For fast er
deli very send cashiers check or money orde r.
10% deposit for C.O.D. orders. F lorida resi­
dents ad d sales tax . OVERSEAS-Add $25.00
per kit for airmail delivery. Payment by bank
draft in U.S. fund s.

Also available Model 81 lOA, same
as 8610A except maximum

frequency is l OOMH z and without
battery charging circuit: $69.95 kit

(813) 623-2631

Sa~!!Pd
5309 N. 50th Street, MIS 35, Tampa, FL 33610

In Canada contact : Kumar & Co.
Mississauga, Ont. Canada L5L 1H2



. . . Sold exclusively by

A speech processor microcircuit, de­
signed by us, that eliminates splatter,
boosts power and recharges its own bat­
tery. A patented American invention made
in an American town .

• CLIPS
ANYWHERE

• PROCE SSES
SPEECH WITH
COMPUTER CIRCUIT

• SOUND SENSITIVE 2
INCHES OR 2 FEET

• NOISE CANCELLING
• TWO MICS WITH

ONE SWITCH
• FRESH CHARGE WITH

NOBATIERIES

YOUR DOUBLE GUARANTEE

$44 50 ~~~~~sled
AMERICAN AN: NNA
ELGIN,ILLINOIS 60120
© COPYR IGHT AMERICAN ANTENNA

American K40 Dealer s throughout the U.S. & Canada .

CIRCLE 39 ON FREE INFORMATION CARD


